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OenepanbHas pabouas mporpamMma Mo ydeOHoMy mnpeaMery «MareMarukay
(Oa3oBbIN ypoBeHb) (mpeameTHas obnactb «Maremarnka U MHQOpPMATHKa») BKIIIOYAET
MOSICHUTENBHYIO 3aIlMCKY, COJEpXKaHNe 00yUeHHUsI, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
IporpamMMsbl MO0 MAaTeMaTUKe, TEMAaTUYECKOE IJIaHUPOBAaHUE, NEpeueHb (KOAU(PUKATOP)
pacrpeneNeHHbIX 10 KJIaccaM MPOBEPSEMBIX TPeOOBaHHWI K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNIbHOM MPOTPaMMBbI CpETHETO O0IIero 00pa3oBaHUs U IJIEMEHTOB
COJIEp)KaHUsI 10 MaTeMaThke, TnepeueHb (KoaudukaTtop) MpoBepsieMbIX TpeOOBaHUU
K pe3yJbTaTaM OCBOCHHWsS OCHOBHOW 00pa30oBaTENbHOW MPOTrpamMMBbI CPEITHEr0 OOIIEeTo
00pa30BaHUs U JIIEMEHTOB COJICP)KaHUS 110 MAaTeMaTHKe.

[TosicHuTenbHast 3aMycKa OTpakaeT OOIIKe LeNTH U 33a4d U3y4eHHUs] MaTeMaTUKH,
XapaKTEePUCTUKY TCHUXOJOTHYECKUX MPEANOChIIOK K €€ W3YYCHHIO OOydJarouuMucs,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAEp>KaHufi,
K OMpeAeNeHUIO TUIaHUPYEMBIX PE3yJIbTaTOB.

Copepxanue o00y4yeHHUsI PpaCKpbIBAE€T COJAEp)KATEJIbHbIE JIMHUM, KOTOPHIE
MpeaaraloTcs i 00s13aTeIbHOT0 U3YYEHHUS B KaKJOM KJlacce Ha YPOBHE CpPEIHErO
o01iero ooOpa3oBaHuUsI.

[Inanupyembie pe3yabTaThl OCBOEHHUS MPOTpaMMbl MO MAaTEMAaTHUKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE pE3yJbTaThl 3a BECh NEpuo] OOyuyeHUs Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TaKKe MPEIMETHBIC AOCTIXKCHHUS O0ydJaromerocs
3a KaXAbli To1 00ydeHus

HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O wMaTemMaTMKe Ha YPOBHE CpEeIHEro o01mero o0pa3oBaHUS
pa3paborana Ha ocHoBe PI'OC COO c yuyeroM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM,
NPEIBbIBIIEMBIX K MAaTeMaTUueCKOMY OOpa30BaHUI0, W TPATUIUNA POCCHUICKOTO
oOpa3zoBaHus. Peammzarus mporpaMMbl IO MaTEeMaTHKE OOECIEYHMBACT OBJIAJICHHUE
KJIIOYEBBIMU  KOMIIETCHIUSIMHA,  COCTaBJISIIOIIMMU ~ OCHOBY  JUISi  CaMOpa3BUTHS
W HEMPEephIBHOTO 00pa3oBaHMs, IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO
Y TI0O3HABATEIHHOTO PA3BUTHUS JTMYHOCTH 00 YJIAFOIITIXCA.

B mporpammMe no mareMaTuke y4TEHBI MJIEM U MOJOKeHUs KoHIenuuu pa3BUTUA
MaTeMaTuieckoro oopasosanus B Poccuiickoit @enepanuu. B cooTBeTCTBIM ¢ Ha3BaHUEM
KOHIICMIMH, MaTeMaTHIECKOe OOpa30BaHME IOJKHO, B YACTHOCTH, NPEIOCTaBIISAThH
KaKJIOMY 00y4arommeMycss BO3SMOXKHOCTD JIOCTHXKEHHUS YPOBHS MaTeMaTHUYECKUX 3HAHHM,
HEOOXOAUMOTO ISl JaldbHEHIIeH yCTenHon XKu3Hu B oO1iecTBe. IMEHHO Ha pelleHue
ATOM 3a7auM HalleJIeHa ITporpaMMa o MaTeMaTuke 6a30BOro ypOoBHSI.

B smnoxy mudpoBoii Tpanchopmaimu Bcex chep UYeIOBEUECKON JIeSITCIBHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  0a30Boi
MaTeMaTU4YeCKON MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIYKUT OMOPHBIM MIPEAMETOM
JUIE  W3YYEHUS CMEXHBIX JUCHMIUIMH, a B JKM3HM TIOCJIE€ IIKOJbl peaabHOU
HEOOXOAMMOCTBIO CTAaHOBUTCS HEMPEPHIBHOE 00pa3zoBaHKE, YTO TPeOYyeT MOTHOIICHHOM
0a30Bol 00111€00pa30BaTEIbHOM MMOJATOTOBKHA, B TOM YHCIE M MaTEeMaTHYECKOM.

4



®enepanbHast pabodas nmporpamma | Matematuka. 10—11 kmaccer (6a30Bblii ypOBEHB)

D10 00YyCNOBICHO TE€M, YTO B HAIM JHHU PACTET YHCIIO CHEIHATBLHOCTEH, CBSI3aHHBIX
C HEMOCPEJCTBEHHBIM MPUMEHEHUEM MAaTEMATUKH: U B c(hepe SIKOHOMHKHU, U B OU3HECE,
Y B TEXHOJIOTUYECKUX 00JIaCTAX, U 1a’Ke B T'yMaHUTapHbIX chepax. Takum o6pazom, Kpyr
oOyyaroumxcs, Uil KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM,
CYLIECTBEHHO PaCIIUPSIETCS.

[IpakTryeckas MOJE3HOCTh MAaTeMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEeIMETOM
ABIISAIOTCS (DyHAAMEHTAJIbHBIE CTPYKTYPhl HALIErO0 MHUpA: MPOCTPAHCTBEHHBbIE (POPMBI U
KOJIMYECTBEHHbIE OTHOIICHMUSI OT MPOCTEMIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OMbITE€, JO JIOCTaTOYHO CJOXKHBIX, HEOOXOIUMBIX JJs Ppa3BUTHUS  HAYYHBIX
M TEXHOJOTMYECKUX HAEH. be3 KOHKPETHhIX MaTeMaTUYECKHMX 3HAHUM 3aTPYIHEHO
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCTIPUSITUE M HMHTEPHpETalusi pa3sHOOOpa3HOMl  COLUaIbHOM, HKOHOMUYECKOM,
NOJIMTUYECKONM  uHpopManuu, Manod(d(ekTuBHA TOBCEIHEBHAs  MpaKTHYecKas
NeATeNbHOCTh. Kaxk1oMy 4eoBeKy B CBOEH KU3HU MPUXOAUTCS BBINOIHATH JOCTATOYHO
CJIO)KHBIE PACUYEThl U COCTABIISATh HECIOKHBIE AT OPUTMbI, HAXOJIUTh HYXHbIE (hOPMYJIbI
U TNPUMEHATh MX, BIAJAETh MPAKTUYECKHUMU MPUEMAMU T€OMETPUUYECKHX H3MEpPEHUM
U TIOCTPOCHHH, YuTaTh HMH(OpMAaIKIO, MPEACTABICHHYIO B BUIY TaOIuUI], Iuarpamm
U rpauKoB, >XUTb B YCJIOBHSX HEONPEIEICHHOCTH W MOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4yalHbIX COOBITHM.

OOHOBPEMEHHO C pacIIMpEeHUEM cep MPUMEHEHHS MaTEMaTUKH B COBPEMEHHOM
obmiectBe Bce Oosiee BaXKHBIM CTAaHOBUTCS MaTE€MaTHUYECKHM CTHIIb MBIIUICHHUS,
NPOSBISIIOIIMICS B OIPEJECICHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce H3ydeHHs
MaTeMaTUKl B apCceHaJl NPHUEMOB M METOJOB MBIIUICHHS YEIOBEKA €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHAYKIHS U ASHYyKIUs, 0000IeHNe U KOHKPETU3aIlusl, aHallu3 1
CUHTE3, KJIacCU(PUKALMSI U CUCTEMATU3alMsl, abCTparupoBaHue W aHajaorusi. OObEeKThI
MaTEeMaTUYECKUX YMO3aKJIOUECHUM, TMpaBuUiia UX KOHCTPYUPOBAHUSA PACKPHIBAIOT
MEXaHU3M  JIOTMYECKMX  TOCTPOCHMM,  CHOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
dbopMynrpoBaTh, 00OCHOBBIBATH U JOKA3bIBaTh CYKICHHS, TEM CaMbIM pPa3BUBAIOT
JIOTMYecKOoe MbIlUIeHne. MaremaTiKe MPUHAIJISKUT BeAyllas pojib B (OPMUPOBAHUU
QITOPUTMUYECKONM KOMIIOHEHTBl MBIIUIEHHS W BOCHUTAaHUM YMEHUH JI€HCTBOBATh
10 33JJaHHBIM aJrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHMPOBATh HOBBIE.
B mpomecce pemieHus 3amad — OCHOBHOM YYE€OHOW JEATETRHOCTH Ha ypOKax
MaTEeMaTUKH — Pa3BUBAIOTCA TBOPUYECKAS U MPUKIIAIHASI CTOPOHBI MBIILICHHUS.

OOyudeHre mMaTeMaTUKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYarOMIMXCS TOYHYIO,
palMOHANBbHYI0 U MH(GOPMAaTUBHYIO pedb, YMEHUE OTOMpaTh HamOoJiee MOAXOMSAIIUE
A3bIKOBBIE, CHMBOJIMYECKHE, TIpadUyecKue CpeACTBa MJsl BBIPAKEHUS CYXKICHHM
Y HarJIITHOTO UX MPEICTABJICHHUS.

HeoOxonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUH
ABIIsIeTCA 00IIee 3HAKOMCTBO C METOAAMU NTO3HAHUS AEHCTBUTENIbHOCTH, MPEACTaBICHUE
O MpeAMETE M METOJE MAaTeMaTWKH, €ro OTIMYMS OT METOJOB €CTECTBEHHBIX
U TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHHUS MaTeMaTHKU MJi pelIeHUs
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HAYYHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTreMaTuieckoe 00pa3oBaHue BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYphI UETOBEKA.

N3ydyeHne MareMaTHKu CIOCOOCTBYET ACTETUYECKOMY BOCIHHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KPacoThl W U3SIIECTBA MATEMaTHYECKUX PACCYXICHUU, BOCIPHUITHUIO
reoMeTpuuecKux GopM, YCBOCHUIO U1 CUMMETPUH.

[IpuopureTHpiMu 1EensIMU 00ydeHus: marematnke B 10—11 kiaccax Ha 06azoBoM
YPOBHE SIBJISIFOTCSL:

dbopMupoBaHUE TCHTPATHHBIX MAaTEMaTUYECKUX TOHATHH (YUCIIO, BEIMYMHA,
reoMerpuueckass Qurypa, mnepeMeHHas, BEpOATHOCTb, (DYHKIIMS), O00eCHneYMBAIOIIUX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTHUYECKOT0 00pa3oBaHusl 00yJarouuxcs;

MOJIBEJICHNE OOy4aroluxcsd Ha JOCTYITHOM JJIi HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPYXKAIOLIEro MHUpa, MOHUMaHUE MaTeMaTUKU KaK YacTH
o01Iel KyJIbTYpbl YEJIOBEUECTRA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OO0y4arommxcs,
MO3HABATEILHON aKTMBHOCTHU, MCCIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3yYCHUIO MaTEMaTUKH;

dbopmupoBanue GYHKIHOHATHPHOM MAaTEeMAaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHYECKHWE AaCHEKThl B PEANbHBIX KU3HEHHBIX CHTYyalUAX
U TpU U3YYCHUH JIPYTUX Y4YEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBHUCHUMOCTEH
U 3aKOHOMEpHOCTeH, GOpMyJIHMpOBaTh WX Ha S3bIKE MAaTEeMaTUKW M CO3]/1aBaTh
MaTeMaTUYeCKHe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYECKHil —ammapar
JUISl pElIEeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATh U OLIEHUBATh
MOJIyYECHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSAMHU cojepkaHusi maremaTtukd B 10—11 kmaccax sBISItOTCS:
«Uucna m BBIUUCTEHUA», «AnreOpay («AnredpandecKue BBIPAXKEHUS», «YpaBHEHUS
U HepaBeHCTBa»), «Hawama  maremaruueckoro — aHamuza»,  «l'eomeTpus»
(«'eomeTpuueckue GUTypsl 1 UX CBOMCTBay», «I3MepeHne reoMeTpuiecKiuX BeTUINHY),
«BeposTHOCTh U cTaTUCTUKa». [[aHHBIE JIMHUM PAa3BUBAIOTCA MNapaJIEIbHO, KaxKIas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOH, OJAHAKO HE HE3aBUCHMO OJIHA OT JAPYIrOW,
a B TECHOM KOHTaKkTe W B3aumojencTBuu. Kpome 3T0oro, ux o0beIUHSAET JIOTHYecKas
COCTaBIIIOIIAs, TPAJAMLUMOHHO TMPUCYIIAs MaTEeMaTUKE U IPOHU3BIBAIOIIAS BCE
MaTeMaTU4YecKue Kypcehl U copepxatenbibie tuHun. ChopmymupoBannoe B ®I'OC COO
TpeOOBaHHE «BIAJCHHE METOJAaMHU JIOKa3aTelbCTB, alrOpUTMaMHU pEUICHHs 3ajad,
ymeHue GOopMyJIMPOBATh OMPEACIICHUS, AKCUOMBI U TEOPEMBI, TPUMEHSITh UX, IIPOBOJIUTH
JTIOKa3aTeNbHbIE PACCYKJEHUS B XOJI€ PEIICHUs 3aJad» OTHOCUTCA KO BCEM y4EOHBIM
KypcaMm, a (OpMHUpOBAaHUE JIOTHUECKMX YMEHHI pachpenensiercs Ho BCEM Trojam
0oOy4eHHUs Ha YPOBHE CpPeHEro 00111ero 00pa3oBaHus.

B coorBercTBun ¢ ®I'OC COO MaremaTuka sBISICTCS 00s13aT€IbHBIM MPEIMETOM
Ha JJAHHOM ypoBHE oOpa3oBaHus. [Iporpammoil mo mMaTreMaruke MpenycMaTpUBaETCs
u3ydyeHue ydeOHoro mnpeamera «MaremMarhkay B paMKax TpeX Y4eOHBIX KYPCOB:
«Anrebpa W Hayajga MareMaThyeckoro aHammza», «['eomerpusi», «BeposaTHOCTh
U CTaTUCTHKay. DOpMHUPOBAHHUE JIOTUYECKUX YMEHUU OCYIIECTBISETCS HA MPOTSHKEHUU
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BCEX JieT 00y4YeHHUs Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUs, a BJIEMEHTHI JIOTUKH
BKJIFOYAIOTCS B COJICP’KAHME BCEX HA3BAHHBIX BBIIIEC Y4EOHBIX KYPCOB.

OO611ee yncno 4acoB, peKOMEHJOBAHHBIX ISl M3y4eHUs MateMaTuku, — 340 4acos:
B 10 xmacce — 170 vacoB (5 yacoB B Henemo), B 11 kmacce — 170 ygacoB (5 dacoB
B HEJIETIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

N3ydenne MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYaroNIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTebHBIX PE3YyJbTATOB OCBOCHHS YU€OHOIO MpeMeTa.

JIMUYHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHus MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocst 0yayt copMupoBaHbl CIEYIOUIUE JUYHOCTHBIE PE3YIbTaThl:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKTAHCKOW TO3ZUIMHM OOYJaIOMIErocss KaK aKTHBHOTO
U OTBETCTBEHHOI'O YJICHA POCCHUHCKOrO OOIIECTBA, MPEICTaBICHUE O MAaTEMAaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYP, SABJICHUM, MPOIETYP IPaKTaHCKOT'O
oOrecTBa (BIOOPHI, OMPOCHI M APYroe), YMEHUE B3aUMOJICUCTBOBATh C COIMMATLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIMSIMHU U Ha3HAYEHUEM;

2) NaTpUOTUYECKOI 0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON TIpaXJTaHCKOW HACHTUYHOCTH, YBaKEHUS
K TPOLUJIOMY M HACTOSIIIEMY POCCHUUCKOM MaTeMaTUKH, IEHHOCTHOE OTHOIICHHE
K JOCTHKCHUSIM POCCUMCKUX MATEMATUKOB U POCCHUMCKOM MATEMATUYECKOW IIKOJIBI,
HCIIOJIH30BaHUE ITUX JOCTIKCHUHN B IPYTUX HAYKax, TEXHOJOTHAX, chepax SIKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHUE JYyXOBHBIX IICHHOCTEH pOCCHHCKOro Haponaa, chHOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TMIOBEACHUS, CBS3aHHOTO C TIPAKTHYCCKUM
MPUMEHEHUEM JOCTKCHU HAyKH W JCSITEIHHOCTHIO YYEHOTO, OCO3HAHHWE JUMYHOTO
BKJIa/Ia B IOCTPOCHUE YCTONYHMBOTO OYIyIIEro;

4) 3¢cTeTHYECKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAsA OCTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEW, OOBEKTOB, 3aJay, PELICHUH, pacCyXJIECHHI, BOCHPHUUMYHUBOCTH
K MaTeMaTU4ECKUM acCIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;

S) puzHIecKoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh MAaTEeMaTUYECKUE 3HAHUS B HHTEpecax
3I0pOBOro M 0Oe30macHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0POBBIO  (370pOBOE ITIUTAHHWE, COAJTAHCHPOBAHHBIM PEXUM 3aHATHM M OTJBIXa,
peryisipHas (usnyeckas akTUBHOCTb), (DU3NUYECKOE COBEPIIICHCTBOBAHUE MPU 3aHATHUAX
CIIOPTUBHO-030POBUTEIILHON AEATEIBHOCTHIO;

6) TPya10BOro BOCIIUTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K PasTuIHBIM
chepam mnpodeccuoHaTbHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOM U €€
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NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HaHHBIM BbIOOp Oyayuied npodeccun
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTU4eCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTUBHOMY YYACTHUIO B PELICHUM IPAKTUYECKUX 3a7a4 MaTEMaTHYECKOM
HaIPaBJICHHOCTH;

7) 3K0JOrn4ecKOoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTD IKOJOTHYSCKON KYIbTYphl, TOHUMAHHUE BIUSHUS COIUAIILHO-
PKOHOMHYECKHX ITPOIIECCOB Ha COCTOSHHE IPUPOTHON 1 COIMAILHON Cpeibl, OCO3HAHNE
rII00ABPHOTO XapakTepa SKOJOTHYSCKHX TIPOoOJIeM, OpHEHTAlMs Ha IPUMCEHEHUE
MaTeMaTUYeCKUX 3HAHUW JUIsl pelIeHHus] 3ajad B 00JIACTH OKPYXKAIOMIEH CpPEeIbl,
IJTAHMPOBAHUE TIOCTYIKOB M OIICHKH WX BO3MOXKHBIX ITOCJICICTBHI IS OKPYXKAOIIICH
CpeIbl;

8) HeHHOCTH HAYYHOI O O3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKW M OOIICCTBEHHOW MPAKTHKU, TOHUMAHUE MAaTEMAaTHIECKON HAyKH Kak
cepbl 4eTOBEUYECKON IeATETHHOCTH, ITAlOB €€ Pa3BUTHSA M 3HAYUMOCTHU JIJIST Pa3BUTHUS
[MBUJIM3ALIMMA, OBJAJICHUE S3BIKOM MAaTeMaTHKW W MaTeMaTH4YeCKON KyIbTypou
KaKk  CpEICTBOM  TIO3HaHUSI MHpa, TOTOBHOCTh  OCYIIECTBISITH  MPOCKTHYIO
Y UCCJIEIOBATEIbCKYIO AESTEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUsI MpOrpaMMBbI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y oOydaromierocss 0yayr copmMupoBaHbl METapeAMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECsS OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JEHCTBUSIMH,
VHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMU ~ JICUCTBUSAMH U YHUBEPCAJIbHBIMU
PEryIATUBHBIMHU JIEUCTBUSMMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeiicTBUSA:

BBIABJISITh W XapaKTEpHU30BaTh CYIIECTBEHHBIC TPU3HAKM MATEMATHYECKUX
OOBEKTOB, TOHATUMN, OTHOIICHHN MEXIY IMOHATHAMH, (POPMYIUPOBATH OMpeEaeICHUs
MOHSATUM, YCTAHABIWBATh CYIIECTBEHHBI MpHU3HAK KiIacCU(HUKALMKM, OCHOBAHUS
J1s1 000OIIICHUS U CpaBHEHUS, KPUTEPUH MIPOBOAUMOIO aHAJIN3a,;

BOCIIPUHUMATH, (DOPMYIHPOBATH U MPEOOPA30BBIBATH CYKACHUS: YTBEPIUTEIIbHBIC
U OTpHUIIATENIbHBIC, €IUHUYHBIC, YaCTHBIC U O0IIIHUE, YCIOBHBIE;

BBIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3W W TMPOTUBOPECUMS
B (akTax, [aHHBIX, HAONIOJAEHUSX W YTBEPXKICHUSX, TMpeajaratb KpUTEpUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN W TPOTUBOPEUY M,

JI€TIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3AKIIFOUEHNUM, YMO3aKJIIOUEHUN 10 aHAJIOTUH;
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OPOBOJUTh CAaMOCTOSITENIBHO JOKa3aTebCTBA MAaTEMaTHUYECKUX YTBEPKICHUM
(mpsiMble W OT NPOTHBHOI0), BBICTPaMBAaTh APryMEHTALUIO, MPUBOJUTH MPUMEPHI
Y KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJBL;

BbIOMpaTh croco0 pelieHrs y4eOHOM 3a7aud (CpaBHHBATh HECKOJBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIINUNA C YIETOM CaMOCTOSITENIbHO BbIIECTICHHBIX
KPUTEPUEB).

ba3oBble ucciieoBaTe1bCKIE ACHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHl KAaK HCCJENOBATEIIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (GPUKCUPYIOIIUE MPOTUBOpEUHE, MpolJieMy, yCTaHABIUBAThH
HMCKOMOE M JJaHHOE, JOPMHUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCIIEIOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SBJICHHUS, IpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETILHO  (OPMYJIUPOBATh OO0OOIIEHHS W BBIBOALI IO pe3yJibTaTaM
MIPOBEJICHHOTO HAOJIOJECHUS, UCCIEAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB M OOOOIIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOlecca, a TaKKe BbIJBUIaTh
MPEATNONI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmei:

BBISIBJIATH J€(PUIUTHI HH(GOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC
W JUI pELICHMS 3aa4H;

BbIOMpaTh WHGMOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMaTU3UPOBaTh M HHTEPIPETHUPOBATH MH(OpPMAILMIO Pa3UYHBIX BUIOB U (PopM
IIPEJICTABIICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, NPEACTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WLTIOCTPUPOBATh rpapuuecku;

OLICHMBATh HAJEKHOCTb MH(GOPMAIIMHU IO CAMOCTOSTEIbHO C(HOPMYIMPOBAHHBIM
KpUTEpUsIM, CHOPMYITUPOBAHHBIM CaMOCTOSATEIBHO.

KoMMmyHHKAaTHMBHBIE YHUBEpPCAJIbHbIE YUeOHbBIE JeiicTBUS
Oo0wmenue:

BOCTIpUHUMATh W (OPMYJIMPOBATH CYXKJACHHS B COOTBETCTBHU C YCIOBUSMH
U LETSIMU OOIIEeHHUS], SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOJy PEHICHUS 3a]a4l, KOMMEHTHUPOBAThH
MIOJIYYEHHBIN PE3yNbTaT;

B XOJI€ OOCYXACHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
poOJIeMBI, pelIaeMol 3aJaud, BBHICKA3bIBaTh HJICH, HAIlCJICHHBbIC Ha TOWCK PELICHHUS,
COTIOCTABJIATh CBOM CYXKACHHUS C CYXICHHSIMHU JAPYTUX YYaCTHUKOB JHANIOTa,
OOHapYXUBaTh Pa3IMYUe M CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme popmymupoBaTh
pasHorjacus, CBOM BO3PAKCHHUS,
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OpPEJCTABJIATh PE3YJAbTaThl PpEIICHUs 3aJayd, DSKCIEPUMEHTa, MCCIeI0BaHus,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpPAaTh (opMaT BBICTYIJIEHUS C Y4Y€TOM 3ajad
IIPE3EHTAlMU U 0OCOOEHHOCTEN ayJUTOPHH.

PerynsiTuBHBIC YyHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, AJITOPUTM pEIISHUS 3a/1a4u, BRIOUPATh CIIOCO0 PEIICHHS ¢ YIeTOM
UMEIOIUXCS  PEeCypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BapUAHThI PEIICHUM C y4€TOM HOBOM UH(pOPMAIIUU.

CaMOKOHTPO/Ib, IMOLMOHATbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMH TIO3HABATEIHHOW pedJIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUA W MBICIUTEIBHBIX TIPOIIECCOB, WX PE3yJdbTaTOB, BIAJETh CIIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca W pe3ynbTara PelieHUus MaTeMaTHYeCKOU
3a]1a4u;

NpEeBUIETh TPYAHOCTH, KOTOpPhIE MOT'YT BO3HUKHYTh NIPHU PEIICHUU 33]auH,
BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yjbTaTa 1M W YCIOBHUSAM, OOBSICHATH MPUYHUHBI
TOCTIKCHUS WA HEAOCTHIKEHHUS Pe3yIbTaTOB ASATEIHHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY TPUOOPETECHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh M UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON M MHIUBHUIYaJIbHON pabOThI
Opy  pelIeHUH Yy4eOHBIX 3ajJad, NPUHUMATh 1€Jb COBMECTHON JesATeIbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOW paboOThl, pacmpeiesaTh BHABI padoT,
JIOTOBapHUBAThLCS, OOCYXXIAaTh TPOIECC M pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTb B TPYNIOBBIX (opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh paObOThI U KOOPAUHUPOBATH CBOU
JEUCTBUSA C IPYTMMH YJIEHAMU KOMaH/bl, OIIEHUBATh KAUY€CTBO CBOETO BKJIa/la B OOIIUIA
MPOAYKT IO KPUTEPHAM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUS.

IMPEAMETHBIE PE3YJIbTATBI

IIpenMeTHBIe pe3yabTaThl OCBOCHHUS IMPOTPaMMBbI IO MaTreMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpEIHEro 00IIero oopa3oBaHMs MPEACTaBICHBI 10 rogaM oOydeHus
B paMKax OTJEJbHBIX YU4E€OHBIX KYpPCOB B COOTBETCTBYIOLIMX paslieiiax IporpamMMbl
110 MaTeMaTHKe.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIUCKA

VY4eOHsblil Kypc «AnreOpa 1 Hauajga MaTeMaTUYECKOro aHAIN3a» SBJSIETCS OAHUM
u3 Hanboyiee 3HAYMMBIX B MPOTrpaMMe CPEIHEro oOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJbHYIO 0a3zy sl U3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JPYroil CTOPOHBI, (OPMHUPYET JOTHUECKOE
U a0CTpaKTHOE MBINIJICHHE OOYJaloUIMXcs Ha YpOBHE, HEOOXOJWMOM [JIsl OCBOCHUS
y4eOHBIX KypcOB MH(GOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
y4yeObHOro kypca «Anredpa M Hadajga MAaTeMaTHYECKOrO aHaiu3a» o0ydarommecs
OBJIa/ICBAIOT YHUBEPCATIbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTopast (GOpMyJIUpYyeT CBOU
JOCTHKEHHSI B MaTEeMaTUYECKOM popme.

VY4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUIA YCIIEIIHOTO OBJIAJICHUS 3aKOHaMM (PU3MKM, XUMHUH, OWUOJIOTHH, TOHHWMAHUS
OCHOBHBIX  TEHJCHLMUHA DKOHOMUKM M  OOIIECTBEHHOM  KM3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBiazeHue
aOCTPaKTHBIMU U JIOTMYECKHA CTPOTMMH MAaTEMaTUYECKUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIIOJIb30BaTh O00OOUIEHWE M KOHKPETH3alWI0, a0CTparupoBaHHE U aHAJOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUECKOE MBIIIIICHHE. B Xoe n3ydenus aareOpsl 1 Hauam
MaTeMaTHYeCKOT0 aHaliu3a Ha YpOBHE CpeIHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OIBIT PEIICHUs MPHUKIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIe peajbHBIX CHUTyallUd W HWHTEPIPETalud MOJy4EeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpoOje,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMHU OTKPBITUSAMU U UX aBTOPAMH.

VY4eOHbII Kypc anreOppl M HadaJl MareMaTHYeCcKoro aHaiu3a oOJjanaer
3HAYUTEJIbHBIM BOCIUTATEIbHBIM IIOTEHLIMAJIOM, KOTODPBI peanu3yercss Kak uepe3
y4eOHBIN MaTepual, CloCOOCTBYIOMINNA (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TAK
U uepe3 crneuuduky y4eOHOM IeATENbHOCTH, TpeOyIomel CaMOCTOSITENbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAlMd BHUMAHUS M OTBETCTBEHHOCTH
32 MOJYYEHHBIA pE3yJIbTar.

B ocHoBe Mmeronukm oOydeHus anreOpe W HadallaM MaTeMaTUYeCKOro aHaln3a
JEKUT AESATEIbHOCTHBIA MIPUHIIMIT 00Y4EHUS.

B cTpykType nporpamMmsl 1o ajnreOpe U HauaiaM aHaJIn3a BBIAETSAIOTCS CIeIyIoIIne
cofiepKaTellbHO-MeToAuueckue JuHuM: «Yucna u  BeluMCHeHUs», «DyHKUIMK
u rpaduxuy, «YpaBHEHHS W HepaBeHCTBa», «Hagama maremarnueckoro anammsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEP)KATEIbHO-METOANYECKUE JIMHUU
M3y4aloTCs Ha TMPOTSKEHUHU JBYX JET OOy4eHHsT Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus, €CTECTBEHHO NOTOMHSS APYT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMU

12



®enepanbHast pabodas nmporpamma | Matematuka. 10—11 kmaccer (6a30Bblii ypOBEHB)

TeMaMM U pasnienamu. J{aHHbIH ydeOHBbIN KypC SIBISETCS MHTETPATHUBHBIM, IMOCKOJIBbKY
o0beuHsAET B ce0e coJepKaHNEe HECKOIbKUX MaTeMaTHYEeCKUX AMCLMILINH: anredpa,
TPUTOHOMETPUS, MAaTEMAaTUYECKUI aHaU3, TEOpUsi MHOXKECTB U Apyrue. [lo mepe Toro
Kak oOydarolluecs OBJIAJEBAIOT Bce 0Oosiee IMPOKHUM MAaTeMaTUYECKHM amnmnaparoM,
y HHUX [OCJeN0BaTeabHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOMUTh
MaTeMaTUYECKYIO MOJIEITb peanbHOU CUTYyalluu, MPUMEHSITh 3HaAHUS,
MOJIYUCHHbIE B y4eOHOM Kypce «Aniredpa W Hadaja MaTeMaTHYECKOTO aHaIu3ay,
JUTSL pEIIEHUsI CaMOCTOATENIbHO C(HOPMYTUPOBAHHON MATEeMaTHYEeCKOM 3a7jaur, a 3aTeM
WHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAaT.

ConepxxarenbHO-MeTOANYECKasd JHHUSA «Uucina W BBIUKMCICHUS» 3aBEpIIAcT
dbopMUpOBaHUE HABBIKOB HCIOJIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe ObLIO
HA4yaToO Ha YPOBHE OCHOBHOrO o0miero oopazoBanHus. Ha ypoBHe cpemHero o01iero
o0Opa3oBaHusi 0c000€ BHUMaHUE YAesieTcsl POPMUPOBAHUIO TPOUYHBIX BEIUMCIUTEIBHBIX
HABBIKOB, BKJIIOYAIOMIMX B ce0s HUCIOJNb30BaHUE pa3IM4yHbBIX (opMm 3amucu
JNEUCTBUTENBHOTO YHCIIA, YMEHUE PALIMOHAIBLHO BBINOJIHATH EUCTBUS C HUMH, JIEIaTh
NPUKHUIKY, OIEHUBATh pe3ynbTaT. OO0ydarmuecs Moay4aloT HAaBBIKU MPUOIMKEHHBIX
BBIYHCIICHUH, BHITTOJIHCHUSI ACHCTBUH C YMCIIaMH, 3aITUCAHHBIMY B CTAaHAAPTHOUN (opme,
MCIIO0JIb30BAHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUH.

ConepkarenpHasi TMHUS «YPaBHEHUS U HEPABEHCTBA» PEAM3YETCS HA MPOTSHKEHUN
BCEro 0Oy4EHMsI Ha YPOBHE CPEIHEro OO0IIEero o0pa3oBaHusl, MOCKOJILKY B KaXKIOM paszelie
OporpaMMbl  MPEAYCMOTPEHO pEILeHHWE COOTBETCTBYIOIIMX 3amad. OOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOIAMH PEIICHUS 1EIbIX, PAIUOHATBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMUUECKUX U TPUTOHOMETPHUUECKUX YPABHEHH, HEPABEHCTB U MX
cucteM. [lomydeHHble YMEHHS UCIOJB3YIOTCS TMPU UCCIEOBaHUU (DYHKUIMI C MOMOIIBIO
NPOW3BOAHON, pEIICHUHM TMPUKIAAHBIX 33a4 W 33/ad Ha HAXOXKJICHWE HauOOJbIINX
¥ HAaMMEHBIITNX 3HauYeHN PyHKIMHY. J[aHHAas comepkaTebHast IMHUS BKITFOYAET B Ce0s TAKKe
¢dbopMupoBaHHE YMEHHUI BBIOJHATH pPacueTsl Mo (GopMyiaM, MpeoOpa3oBaHMs IIENbIX,
pPALIMOHAIILHBIX, HWPPAIUOHATGHBIX W TPUTOHOMETPUUECKUX BBIPAKEHUM, a TaKke
BBIPKEHHI, COACPXKALMX CTENEHH U Jiorapu(Mel. braronaps uzydeHuro anreOpandeckoro
Marepuaia MPOUCXOAUT JalbHEHIlee pa3BUTHE AITOPUTMUYECKOrO U aOCTPAKTHOIO
MBIIUICHAST 00y4aromuxcs, (GOPMUPYIOTCSI HABBIKM JIEIYKTUBHBIX PACCYKICHUN, paOOThl
C CHMBOJbHBIMU (pOpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEW B BUIE
PaBEHCTB U HepaBeHCTB. AireOpa mnpeiaraet 3GdOEeKTUBHbIE UHCTPYMEHTHI [T PEIICHUS
NPaKTHYECKMX U  E€CTECTBEHHO-HAYYHBIX 33/1a4, HAIJSIIHO JIEMOHCTPHPYET CBOM
BO3MO)KHOCTH KaK SI3bIKa HAYKH.

CopepxartenbHo-MeTOANYECKass JTUHUA «DyHKUMM ©U  TpaQuKA»  TECHO
NEePeIIeTaeTCsl ¢ APYrUMU JUHUSMH Y9€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICTIE
3aJa€T  MOCJEAOBATEIbHOCTh  M3YYEHHMs  marepuana. VI3ydeHue  CTENEHHOW,
MOKAa3aTeNIbHOM, JIorapu(pMHUUECKOW W TPUTOHOMETPUYECKUX (YHKUUNA, UX CBOMCTB
U TpaduKOB, HCMOJB30BaHHE (PYHKIUW ISl PEIICHUs 3aJad W3 JAPYTUX ydeOHBIX
MPEAMETOB U PEAbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK
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U C pelleHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM OoJbllioe BHUMAaHUE YIAEINSETCA
GbopMHUPOBaHUIO YMEHHUSI BbIpakaTh (OpPMyJIaMU 3aBUCHUMOCTH MEXAY PpPa3IuYHBIMU
BEJIMYMHAMM, MCCIICIOBATh MOJYYEHHbIE (YHKIHMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTHE YMEHHU U HABBIKOB, MO3BOJSIOIINX
BBIpaXXaTh 3aBUCMMOCTU MEXJIY BEJIMYMHAMHU B Pa3IudyHON ¢dopMe: aHAIUTHYECKOMH,
rpaduyueckoi u cioBecHO. Ero nuzydyenue cnocoOCTBYeT pa3BUTHIO aITOPUTMUYECKOTO
MBIIUIEHUS, CTIOCOOHOCTU K 000OIIEHUI0 U KOHKPETU3AIIUU, NCTIOIF30BAHUIO aHATIOTHH.

ConepxarenpHas JjuHUs «Hauama wMaTeMaTuyeckoro aHalin3a» I03BOJIAET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTH4YeCKUX, TaK W NPUKIAJAHBIX 3ajad,
JIOCTYITHBIX OO0YyYalolmMMCs, Y KOTOPBIX TMOSBISIETCS BO3MOXKHOCTh HCCIENAOBATh U
CTpoUTh rpaduku QyHKIMH, ONpenesTh UX HauOOJbIINEe U HAaWUMEHBIINE 3HAYCHUS,
BBIUKCIIATh IUIOMAAM (QUIYyp U OOBEMBI Tel, HAaXOJIUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. CoaepkaTenbHas JMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH MOCTPOCHHS
MAaTeMaTUYECKUX MOJEJICH peaJbHbIX CUTyallui, HaXOXKAECHUS HAWIYy4dLIEro pEelieHUs
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUUAIBbHO-3KOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMM MAaTEMaTUYECKOr0 aHajau3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GbOopMaIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MAaTEMaTUKU B HAyKe, TEXHUKE M HUCKYCCTBE.
OOyuaromuecs: y3HatOT O BBIJAIOIIMXCS Pe3yibTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HAyKu, U UX aBTOPAX.

ConepxxartenbHO-MeTOANYECKas JIMHUS «MHOXeCTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIIEHA AJIEMEHTAM TEOPUU MHOXKECTB. TE€OpeTUKO-MHOKECTBEHHBIE MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTUKH U TpejiaraloT HauOoliee
YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3/ieibl MATEMATUKH U €€ MPUIIOKEHUH,
OHM CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKUE IUCHUIUIMHBI B eauHoe menoe. [lortomy
BaYXHO JIaTh BO3MOXKHOCTh 00YyJaroIeMycsi IOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTUKH U UCIIOIb30BaTh €T0 JJIS BRIPAKEHUSI CBOUX MBICIIEH.

B yuebHOM Kypce «Anredpa U Hayana MaTeMaTU4YeCKOrO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIMPOBAHUS, KOTOPBIE MPU3BAHBI CPOPMUPOBATH
HaBBIKM TIOCTPOCHUS MOJIEIEH peaNbHBIX CUTYallUi, MCCIENOBAaHUS 3TUX MoOJeNen
C TMOMOIIbIO ammapara aiareOpbl MU MaTeMaTUYeCKOro aHaiu3a W UHTEpIpeTaluu
MOJIYYEHHBIX pPE3yJbTaToB. Takue 3ajaHusi BIUIETEHbl B KaXIbl W3 pa3leioB
MPOrpaMMBbl, TTOCKOJIBKY BECh Marepual ydeOHOro Kypca IIHPOKO HCIOIb3YyeTCs
JUIsl pelIeHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun peaibHbIX MPAKTHYECKUX 3a/ad
oOydJaroluecs: pa3BUBAIOT HAOMIOJATEILHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
aOCTparupoBaThCs, HCIONB30BaTh AHAJIOTHIO, 0000IIaTh ¥  KOHKPETU3UPOBATH
npoosiemy. JlesTensHOCTh 0 (HOPMUPOBAHHUIO HABBIKOB PEIICHUs MPUKIATHBIX 3a7a4
OpraHu3yeTcsl B MPOLIECCe M3Y4YEHUsI BCEX TeM ydeOHOro kypca «Asuredbpa u Hadasa
MaTeMaTUYECKOro aHAJIU3ay.

O611ee ynciI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3Y4eHUs y4eOHOTro Kypca «Anredpa
¥ HavaJla MaTeMaTudeckoro aHaiausa», — 170 dacos: B 10 kimacce — 68 dacoB (2 yaca
B Hezenmo), B 11 knacce —102 yaca (3 yaca B HeZIemt0).
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COILEPKAHUE OBYUEHUSA

10 KUIACC
Yucaa 1 BIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATHUYHBIE JpOOH, MPOLIEHTHI,
OECKOHEUHbIE IEPUOAUYECKUE TPOOU. AprUpMETUYECKHE ONEpaluU C PALlMOHATIbLHBIMU
YUCIaMU, peoOpa30BaHusl YUCIOBBIX BbIpaxeHUi. [Ipumenenne apoOeil 1 mpoleHToB
JUJISL pEIICHUS TIPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACiel 3HAHUW U PEATbHOMN KU3HMU.

JlelictButenbHble  4yucnaa.  PalnuoHanpbHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubdmMernueckre oOmepanuu ¢ JACHCTBUTENbHBIMH  4uciaaMHu. [IpuOivkeHHbIC
BBIYHCIICHUS, IIPABUJIA OKPYIJVIEHUS], TPUKUIKA U OLIEHKA PE3YJIbTAaTa BEIYMCICHUM.

Crenenp c nenbiM mokazateneM. CranaapTHas ¢gopma 3amucu JeHCTBUTEIHLHOTO
yycna. Hcnonb3oBanue mnoaxonsdmed (opmMbl 3anmucu  ACHCTBUTENBHBIX UYHCET
JUISL PELLICHUS TPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

ApudmMernyeckuii KOpeHb HaTypallbHOUM cTeneHu. JleicTBus ¢ apudMeTuaecKuMu
KOPHSIMU HaTypaJbHON CTEIICHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
aApPKTAaHTE€HC YMCIIOBOIO apryMEHTa.

YpaBHeHUsA U HEPABECHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. Meton
WHTEPBAJIOB.

Perenue uensix 1 1poOHO-palliOHATIBHBIX YPAaBHEHHUN 1 HEPABEHCTB.

Pemenne nppanioHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YPaBHEHHM.

IIpuMeneHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 33714 U 3a]1a4
U3 PA3IMYHBIX 00JIacTeil HAYKU U PEaTbHON KU3HH.

DyHKIMU U TPAPUKHU

Oynkuus, cnocodsl 3amanus pynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbie
b yHKITIH.

OO6macte omnpeneneHuss W MHOXKECTBO 3HadeHuM O(ynkuuu. Hymm ¢dyHkumm.
[TpoMeKyTKM 3HAKOMOCTOSHCTBA. YeTHbIE U HEUETHBIE (DYHKIIMH.

CrenenHass (QyHKUMS C HaTypajbHbIM W IIeJIbIM ToOKa3areneMm. Ee cBolicTBa
u rpaduk. CBoiicTBa U rpaduK KOPHS N-0il CTETIECHHU.

Tpuronomerpuueckasi OKpy>KHOCTb, ONPEAEIICHUE TPUTOHOMETPUUECKUX (YHKIIHIH
YHUCJIOBOTO apryMeEHTa.

Hauaja maTeMaTH4ecKoro aHaJmu3a
ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUs IIOCIIEAOBATEILHOCTEH. MOHOTOHHEBIE
MMOCJIEJOBATEIILHOCTH.
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ApudmMernueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIIas
reomerpuueckas rmporpeccus. CyMma OECKOHEUHO YOBIBAIOIIEH TIeoMeTpUYeCKOon
nporpeccuu. @opMyrna CI0KHBIX IPOIEHTOB. Mcroapr30BaHNEe NPOrPECCUU 1JIs PEILICHUS
peanbHBIX 33724 MPUKIIAHOTO XapaKTepa.

MHokecTBa U JIOTHKA
MHOX€ECTBO, oOmnepaluyd HaJl MHOXecTBaMu. [luarpammel Oinepa—BenHa.
[IpuMeHeHrE TEOPETUKO-MHOXKECTBEHHOIO ammapara i OMNUCAaHUSl  PEeajbHbIX
MPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 3a7a4 U3 APYTrUX yIeOHBIX TPEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENbCTBO.

11 KJIACC

YucJa 1 BLIYMCTIEHUS
Harypanbnsie u nenbie yncina. [Ipu3Haky 1eJIUMMOCTH LEJIbIX YHCElL.
CreneHb ¢ pallMOHAJIBHBIM TTOKa3aresieM. CBONCTBA CTEIICHHU.
Jlorapudwm uncna. JlecsTuaHbIC U HATYpATbHBIC JOTAPH(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

[IpeoGpazoBanue BEIPAKEHUM, COIEPKAIIUX JIOTapU(PMBI.

[IpeoOpa3zoBanue BBIpAXKEHUN, COACPKANIMX CTENEHH C  PalMOHAIbHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKHX HEPABEHCTB.

[TokazarenpHbIC YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JNHHEHHBIX YpaBHEHHU. PelieHWe NPUKIAIHBIX 337a4 C MOMOIIbIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHUM, CHCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKHUX
3aj1a4 W 3a7a4 U3 pa3IMyHbIX 00JIacTel HAyKH U PeabHOU JKU3HH.

DyHKIMU U TPaPUKHU

Oynkuusa. I[lepuoanueckue QyHkuuu. [IpomMeXyTKH MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiee n HaumMeHblee 3HaueHue (HyHKIIUU
Ha ITPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpapUKH.

[loka3arenbHas u Jorapupmuyeckas GyHKIUU, UX CBOMCTBA U TPAPUKH.

Hcnonb3oBanue rpa@ukoB GyHKIUHN 17151 pEIICHHS] YPABHEHUN U TMHEHHBIX CUCTEM.

Hcnons3oBanue  rpa@ukoB  (QYHKIMM  JJIs1  KUCCIEOOBAHHUS  MPOLIECCOB
U 3aBHCHUMOCTEH, KOTOpPbIE BO3HHMKAIOT MPU PEIICHUH 3a7ad M3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Hayana maTreMaTH4eCKOro aHaju3a
HenpepsiBHble pyHKIIMH. MeTo MHTEPBAIOB I PELLICHUS] HEPABEHCTB.
[TpousBoanas ¢pyukuuu. ['eoMmerpudeckuii 1 GU3NUECKUI CMBICI TPOU3BOTHOM.
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[IpousBoaHble 37€MEHTApHBIX (QYHKIMN. DOpMyNbl HaXOXACHUS IPOU3BOIHOM
CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne TMPOM3BOMHOM K HCCIEAOBAHMIO (DPYHKIMIA Ha MOHOTOHHOCTh
U ’KcTpeMyMbl. HaxoxxaeHre HanOobIIero 1 HAMMEHBIIET0 3HaYeHUs (DYHKIMU Ha OTPE3KE.

[IpuMeHneHne Npon3BOTHON ISl HAXOKICHHS HAMITYUIIETO PEIIEHUS B IPUKIIATHBIX
3aja4ax, JJid ONpeiesieHUs CKOPOCTH Tpoliecca, 3a1aHHOr0 (hOpMYII0il Wi rpauKoMm.

[lepBooOpa3znas. Tabmuiia nepBOOOPa3HBIX.

WuTerpan, ero reomerpuyeckuii U (usnueckuil cMbici. Briuncnenue uHTErpana
no ¢opmyine Hprotona—JIeitonuna.

INPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 kiiacce oOydaroniuiicss HogyduT ClAeAyIOIINUE MPEAMETHBIC
pE3yNbTAThI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH MOHATUSIMHU: PAIIMOHATIHHOE U JCHCTBUTEIHHOE YHUCIIO, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIOJIHATH apu(METUUECKHE ONEPAlMH C palliOHAIBLHBIMUA U JICHCTBUTEILHBIMU
YHCIIaMH;

BBITIOJIHSITH TPUOJIM)KEHHBIC BBIYHCIICHHS, HCIIONIb3Ys MPaBUiIa OKPYIJICHUS, AeIaTh
MIPUKHUJIKY U OLICHKY pe3yJibTaTa BHIUMCIICHU;

OMEepUpPOBATh MOHSATUSIMU: CTENEHb C LIEJbIM IOKa3aTesieM, CTaHJaapTHas dopma
3alUCHA  JICCTBUTEIBHOIO YMCJIa, KOPEHb HATypajdbHOW CTENEHHM, HCIOIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JeHCTBUTEIBHBIX YMCEN IS PEIICHUS TPAKTUUECKUX 3a/1a4
U TIpEACTaBICHUS JIaHHbIX;

OMEpUPOBATH TMOHITUSMHU: CHUHYC, KOCMHYC W TaHI€HC IMPOU3BOJIBLHOIO YrIia,
WCIOJIb30BaTh 3alMCh TMPOU3BOJIBHOTO YTJia Yepe3 OOpaTHhIE TPUTOHOMETPUUECKUE

byHKIMY.

YpaBHeHUsA U HEPABEHCTBA:

ONEpPUPOBATh MOHATUSAMM: TOXKAECTBO, YyPAaBHEHWE, HEPABEHCTBO, LEJOE,
palMoOHAIbHOE, HPPALMOHAIBHOE YpPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHMUE;

BBIMIOJHATE NpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPDAKEHUN M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHNS;

BBIIIOJIHATD ~ MPEOOpPa3OBaHUsA LENbIX, PALUOHAIBHBIX M  HPPALMOHAIBHBIX
BBIPAKECHUM M PEIIaTh OCHOBHBIE THIIBI LEJBIX, PALUOHAIBHBIX W HPPALUOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUsS W HEPABEHCTBA JUIA PELICHHUs MATeMAaTUYECKHUX 3aad
W 33]1a4 U3 PA3IMYHbIX 00J1aCTEeN HayKU U pealibHOM KU3HU;

MOJIETUPOBATh pPEaIbHbIE CUTYAllMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHMs, HEPABEHCTBA IO YCJIOBMIO 3aJa4d, HCCIENAOBATH IOCTPOEHHBIE MOIEIN
C MCMOJIb30BAHUEM arapaTa aiareopsbl.
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DOyHKIUN U TpaUKHU:

OIEpUpPOBATh MOHATUAMM: (DYyHKUHS, CMOCOObI 3amaHus (QyHKUUH, OOJIaCTh
OIpEAENICHNUS] U MHOXKECTBO 3HaUEHUM (PyHKIMH, rpaduk QYHKIMH, B3AUMHO 0OpaTHbIE
bynximm;

ONEpUPOBATh TMOHATUAMM: YETHOCTh M HEUYETHOCTh (DYHKLIMH, HYIM (PYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduku PyHKITUHN JJI PEIICHHs] YPAaBHECHUI;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (yHKIMHM, KBagpaTUYHOW (YHKIUH,
CTENEeHHOW (DYHKIIMH C LIeJIbIM MOKa3aTeNeM;

UCMOJIb30BaTh rpapuKy (GYHKIMI A UCCIIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
IpU pelIeHUH 3a7a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHOM KU3HM, BBIPAKATH
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMUMHAMM.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

OIIEPUPOBATH MOHATUSAMHU: ITOCIICIOBATEIILHOCTD, apH(PMETHIECKast 1 TeOMETpHYCCKast
IPOTPECCHH;

OIEPUPOBATh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsi reoMeTpUYecKas porpeccus,
cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPHUIECKON MPOTPECCHUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CTIOCO0aMU;

UCTIOJIh30BaTh CBOWMCTBA TOCIICOBATEILHOCTCH M TIPOTPECCHU ISl PEIICHUS
peaNbHBIX 33724 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHATHUSIMHU: MHOXECTBO, OIEPALIMHA HaJ MHOXXECTBAMMU;
HCIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJs ONUCAHUS PEalbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB;
ONEPUPOBATH MOHITHUSIMU: OINPEIECICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

K koniy oOyuenus B 11 kiacce oOy4aroniuiicss HoJy4uT ClAeAYIOIINUE MPEAMETHBIC
pPE3YJIbTATHI:

Yucsia v BbIYUCIEHUS:

OTIEpUPOBATh TMOHSATHUSAMH: HATypalbHOE, IIEJIOE€ YUCIIO, MCIOIh30BaTh MpPU3HAKU
JIETIMMOCTH LIEJIBIX YHCEI, PA3JIOKEHUE YUCIIa Ha TIPOCThIC MHOKHUTEIIH JIJIsl PEIICHUS 3a/1ay;

OTIEpUPOBATH MOHATHEM: CTEIICHb C PAIlHOHATBHBIM ITOKA3aTEIIEM;

OTIEpUPOBATh TOHATHAMU: JIOTapudM dYHCIa, JACCATHYHBIE W HaTypalbHBIC
Jorapu@msi.

YpaBHeHUs] M1 HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW AJIsi MpeoOpa30BaHUs BBIPAKEHUM, ONEPUPOBATH
MOHATHSIMU: ITIOKA3aTENbHOE YPAaBHEHUE M HEPABEHCTBO, pPEIIATh OCHOBHBIE THIIBI
IIOKA3aTEIbHBIX YPABHEHU!N U HEPABEHCTB;

BBITIOJHSATH MPE00pa30BaHus BbIPAKEHUM, cofepxKalux Jorapudmbl, OlIepupoBaTh
MNOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO, PELIATh OCHOBHBIE THUIIBI
JorapuMUYECKUX YpaBHEHUN U HEPABEHCTB;
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HaXOJIUTh PELICHUS TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATHh TMOHATUAMHU: CHCTEMA JIMHEMHBIX YPAaBHEHUW W €€ PEUICHHUE,
MCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUN I PEIICHUS NPAKTUYECKUX 33134,

HaXOJUTh PpELICHUS IPOCTEUIIUX CUCTEM U COBOKYIHOCTEW palMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJECIMPOBATh peajbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABJISITh BBIPAKECHMUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33Ja4d, UCCIEI0BATH IMOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAHKUEM ammapara aareopsbl.

DyHKUMH U rpaPUKuU:

OTIEPHPOBATh MOHITHIMU: MEPHOANYEcKast () YHKINS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIIMM, TOYKKM OKCTpeMyMa (yHKUMH, HauOoJbllee M HaMMEHbIIee 3HAYCHUS
(YHKIIMM HAa IPOMEXYTKE, MCIIOJIb30BATh WX JUIsl MCCIENOBaHUS (PYHKLHH, 3aJaHHON
rpadukomM;

ONEpUpOBaTh  MOHATHSAMH: TpadUKH  MOKAa3aTeNbHOW,  JorapupMuIecKon
U TPUTOHOMETPUUYECKUX (YHKIUH, H300pakaTh WX HA KOOPAMHATHOM IJIOCKOCTH
Y UCIOJIb30BATh IS PELLICHUS] YPaBHEHUI 1 HEPABEHCTB;

n300paxkaTb Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JUHEHHBIX ypaBHEHHI
Y UCNOJIb30BATh UX JUISl PEIIEHHS] CHCTEMBbI IMHEHHBIX YpaBHEHUM;

UCMOJIb30BaTh rpa@uku (QyHKIUI AJI UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEM
U3 APYTUX Y9eOHBIX JUCIIUTIIINH.

Havana maTtemMmaTH4eCcKOro aHaJIm3a:

ONEepUPOBATh TMOHATUSIMU: HeNpepbiBHAs (GYHKIMA, TPOU3BOAHAS (PYHKIIUH,
UCIOJIb30BaTh T€OMETPUYECKUNA M (DU3UYECKUN CMBICT MPOU3BOJHOM IS pPEIICHUS
3azay;

HAXOAUTh TPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIUW, BBIYUCISTH MPOU3BOIHBIC
CYMMBI, TIPOU3BEICHHUS, YaCTHOTO () YHKIIHIA;

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCIEAOBAHHMS (PYHKIMM HAa MOHOTOHHOCTB
U DKCTPEMYMBI, IPUMEHSTH PE3YyIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPA(HKOB;

WCIIONB30BaTh  IPOU3BOAHYKO  JUIA  HAXOXKIACHHsS  HAWIY4dIIEr0  PELICHHs
B [IPUKJIAJIHBIX, B TOM YHMCJIE COUUAIHO-9KOHOMUYECKHX, 3a/1a4aX;

OIIEpUPOBATh MOHATUIMU: IEPBOOOPA3HASI U UHTETPaJl, TOHUMATh T€OMETPUYECKHI
U GU3NYECKUN CMBICT UHTETpaa;

HaXOAUTh TEPBOOOpA3HBIE DJIEMEHTAPHBIX (YHKIUMA, BBIYUCIATH HHTETpal
no ¢opmyine Herotona—Jleitonuna;

pemiate NOpPUKIAAHBIE 33Jadyd, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOIO
U (PU3UYECKOro XapaKkTepa, CpeCTBAMU MaTEeMAaTHUYE€CKOT0 aHaJn3a.
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10 KJIACC
HaunmenoBanue pasnena  |[KomuuectBo OcCHOBHOE coaepKaHue OcHOBHBIE BUAEI A1€ATEILHOCTH
(TemnI) Kypca 4acoB o0ydJaromuxcs
MHOXeCTBa palOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JICHCTBUTENBHBIX YHCEIL
ParyoHaibHbIe ypaBHEHUS U
HEepaBeHCTBA

HaJl MHOXeCTBaMu. JluarpaMmmebl
Oitnepa—BenHa.

Panmonanbnbie uyncia. OOBIKHOBEHHBIE
U JICCATUYHBIC IPOOH, IPOLICHTHI,
OECKOHEYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMeruueckue onepammu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BhIpaxeHuH. [Ipumenenue npobeii u
MIPOLICHTOB JIJIsI PEIICHUS TTPUKJIIATHBIX
3a/1a4y U3 Pa3InYHbIX OTPACIICH 3HAHUU
Y PEATbHOU JKU3HH.

JIeMCTBUTENIBHBIE YHUCIIA.
PanimonaiibHbIe ¥ UppalliOHATIBHBIE
yucia. ApudMeTnyeckue onepauu

C JICCTBUTEIILHBIMU YHUCIIAMH.
[TpubnrkeHHbIE BEIYUCIICHUS, TTpaBUiia
OKpYTJIEHUS, PUKUJKA U OLICHKA
pe3yJibTaTa BHIYUCICHUN.

MHOKECTBEHHBIM aInapar

JUIS1 OIIMCAHUA X014 PELICHUS
MAaTEMAaTHYECKUX 3a/1a4, a TAKKE
peanbHBIX MPOLECCOB U SIBICHUH,

MIPY PEUICHHUM 33/1a4 U3 IPYTUX
y4€OHBIX TTPEIMETOB.

OnepupoBath NOHATUSIMH:
palMOHAIBHOE YUCIIO, JEHCTBUTEILHOE
YHCI10, OOBIKHOBEHHAS APOOD,
JecATU4Has ApoOb, MPOIICHTHI.
BoInosHATH apudmeTrnaeckue
omnepauyy C palMOHAIbHBIMU U
JNEUCTBUTENBHBIMU YUCIIAMU;
PUOTMKEHHBIC BHIYUCIICHHUSI,
UCIIONB3YS MPABUIIA OKPYTJICHUS.
JesaTh NPUKHUIKY U OLEHKY
pe3yJibTaTa BHIYUCICHUM.
OnepupoBathb NOHATUSIMH:
TOXJECTBO, YPABHEHUE, HEPABEHCTBO;
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®enepanbHas pabouas mporpamma | Matematnka. 10—11 kmaccer (6a30BbIit ypOBEHb)

ToxnecTBa U TOXK/AECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTO/1 HHTEPBAJIOB.
Petienue mnenpix 1 ApooHO-
palMoOHAIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

1[€JI0€ U pallMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoInoiHATH Npeodpa3oBaHus 1EIbIX
Y PalMOHAJIbHBIX BBIPAKECHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIBHBIX YPABHEHUU U
HEPABEHCTB.

IIpuMeHsATHL palMOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIeHUs] MaTEMaTUYeCKHUX 3a1a4
U 3371a4 U3 Pa3IMYHBIX 00JIacTeil HayKu
Y pEATbHOU KU3HU

Oyukiun u rpaduku. CTeneHb
C LIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHus () YHKITHH.
B3aumHuo ob6parnbie pynkuuu. ['paduk
byHKIUN.

OO6nacth onpeesneHrss 1 MHOXECTBO
3HaueHud pynkuuu. Hymu @yHkium.
[TpoMe)yTKH 3HAKOTIOCTOSHCTBA.
UYeTHble 1 HEYETHBIE (YYHKIIUH.
CremneHs ¢ 1EeIbIM TOKa3aTeNIeM.
CrangaptHas ¢popma 3anucu
JICUCTBUTEIILHOT'O YHCIIA.
Hcnonp3oBanue noaxoaamen (hopmsl
3alUCH JIEHCTBUTEIHHBIX YHCEIT

JUTSI pEIIICHUS TTPAKTUICCKUX 3a1a4

Y TIPEJICTaBIICHUS JaHHBIX.

OnepupoBaTh NOHATHAMM:
GyHKUHMS, CIOCOOBI 3aAaHUS
GbyHKIIUM, B3aUMHO O0paTHbBIE
byHKIIMH, 00JIaCTh ONpEICIICHUS
¥ MHOJKECTBO 3HAYCHHUH (PYHKIINH,
rpa¢uK pyHKINUN; YETHOCTh

Y HEYETHOCTh (DYHKIUH, HYJIU

(G yHKIIH, TPOMEXYTKU
3HAKOIIOCTOSHCTBA.

BeinoHATH nNpeodpa3oBaHus
CTENEHEH C 1IeJIbIM NTOKa3aTesIeM.
Hcnonb30BarTh CTaHIAPTHYIO
dbopmy 3anucu JeHCTBUTEILHOTO
qycla.
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®enepanbHas pabouas mporpamma | Matematnka. 10—11 kmaccer (6a30BbIit ypOBEHb)

CrernieHHast QyHKIHS C HATypajIbHBIM
U LENbIM TToKa3zaTeneM. Ee cBolicTBa u

rpadux

dopMmyaupoBaThb

U WIJIIOCTPUPOBATH I'papuuecKu
CBOICTBA CTENEHHOW (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXI1Yy BEJIMYUHAMMU.

HUcnoab3oBath HUPpoBbIE

pecypcehl sl IOCTPOCHUS

rpa@ukoB QyHKIMHU U U3ydEHUS

WX CBOWCTB

ApudmeTnueckuil KOpeHb
n—OU CTEIICHHU.
WppanioHaabHble ypaBHEHUS
U HEpaBEHCTBA

18

ApudmeTnueckuii KOpeHb
HATypaJibHOW cTeneHu. JlencTBus

¢ apu(pMeTHUECKUMU KOPHSIMU n—OU
CTEICHH.

Pemenne uppaninoHanbHbIX YPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa U TpaduK KOPHS n-0i
CTEIICHU

DopMyIMPOBAThH, 3aANIMCHIBATH

B CHUMBOJIMYecKoil popme

Y WJUIIOCTPUPOBATH NIPUMeEpPaMH
CBOWCTBA KOPHS Nn-OUl CTETICHHU.
BbInosHATH npeodpa3oBaHus
VPPalMOHAIIBHBIX BBIPAKEHUM.
PemiaTbe OCHOBHBIE THIIBI
VPPALMOHAIIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IlpuMeHATH AJ151 pelieHust
Pa3JIMYHBIX 32124 UPPALHOHAIIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

CrpouTtb, YUTATH IpaQUK KOPHS n-0i
CTEIICHH.

Hcnosb3oBaTh HU(PPOBbIE pecypChl
JUTSI TOCTPOEHUs TpauKoB HyHKIIHIA
Y U3y4YECHUS UX CBOMCTB
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®enepanbHas pabouas mporpamma | Matematnka. 10—11 kmaccer (6a30BbIit ypOBEHb)

@opMyIIbl TPUTOHOMETPHH. 22 CuHyC, KOCHHYC M TaHT'€HC YUCIOBOro | OmepupoBaTh NOHATHUIMM: CUHYC,
‘TpuroHomerpruyeckue apryMeHTa. ApKCHHYC, apKKOCHUHYC KOCHHYC Y TaHI'€HC IIPOU3BOJIBHOI'O
YPaBHEHHUS Y apKTAHI'€HC YHUCIIOBOIO apryMEHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
OIIpeJIETICHNE TPUTOHOMETPUUECKUX IIPOM3BOJILHOTO yTJia Yepe3 oOpaTHbIE
(GYHKUMNA YHUCIOBOTO apryMEHTa. TPUTOHOMETPUYECKUE (PYHKITUH.
OCHOBHBIE TPUTOHOMETPUYECKHE BbInoJHATH Npeodpa3oBaHus
¢dopmyiel. [Ipeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKECHUN.
TPUTOHOMETPUYECKHUX BBIPAKECHUN. PemiaTh OCHOBHBIE THIIBI
Pemienne TpuroHOMETPUIECKHUX TPUTOHOMETPUYECKUX YPaBHEHUN
YpaBHEHUM
[locnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMM:

U TIPOrpeccuu

3a1aHUs TIOCIIEI0BATEIbHOCTEH.
MOHOTOHHBIE MTOCIIE10BATEIBHOCTH.
Apudmernueckas v reoMeTpudecKas
nporpeccunl. beckoneuHo yObIBaromas
reoMeTpUYecKasi IpoOrpeccHsl.
CyMMa GeCKOHEYHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
@opMya CI0KHBIX POLIEHTOB.
Hcnonbs3oBaHue nporpeccuu

JUIS pELLICHUS peabHbIX 3a/1a4
IPUKIJIATHOTO XapakTepa

MIOCJIeI0BATEIbHOCT,
apudmeTHIecKas ¥ reoMeTpruIecKas
nporpeccun; 0ECKOHEUHO yObIBaronias
reOMEeTpUYECKasi POTPECcCHsi, cymMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CI0KHBIX
MPOLEHTOB /IJIsl pellieHns 3a/1a4y

U3 pealIbHON MTPAKTUKH

(C UCTI0B30BAHUEM KAJIBKYIISATOPA).
HUcnonb30BaTh CBOMCTBA
MOCTIeIOBATEILHOCTEN U MPOrpeccuit
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JUTSL PEIICHUS PeaIbHBIX 3a/1a4
IPHUKJIATHOTO XapaKTepa

[ToBTOpeHue, 0000IIEHNE, 3 OcHOBHBIE TTOHSITUS Kypca aJreOpsbl IIpuMeHATH OCHOBHBIE IOHATHS Kypca
cUCTeMaTHh3aIlvs 3HaHU! ¥ HAa4YaJl MaTeMaTUYeCKOTro aHaIn3a ayreOphl ¥ Ha4all MAaTEMATUIECKOTO
10 xnacca, 00001IEHHE aHajM3a JIs PeIIcHUs 3a1a4
U CUCTEMAaTHU3allus 3HAaHUN U3 peaIbHOM KU3HU U IPYTUX
HIKOJIbHBIX TUCHUIUIMH
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

24



®enepanbHas pabouas mporpamma | Matematnka. 10—11 kmaccer (6a30BbIit ypOBEHb)

11 KJIACC
HammenoBanue pasnena  |Komnyectso OcCHOBHOE coziepKaHue OCHOBHBIE BH/JIbI I€ATEILHOCTH
(Tembl) Kypca 4acoB o0 ydJaromuxcs
Crenensp ¢ pauMoHaIbHbIM 12 Crenens ¢ pauMoHaIbHBIM DopMyJIHpPOBaATh, 3ANIMCHIBATH

[OKa3aTEJIEM.
[TokazaTenbHas QyHKUHA.
[loka3aTenbHbIE YPABHEHUS
1 HEPABEHCTBA

noka3aresieM. CBOMCTBA CTEIEHU.
[IpeobpazoBaHue BEIPAKECHUIA,
coJiepKalluX pallMOHAIbHBIE CTEIIEHHU.
[loka3aTenpHbIE YpABHEHUS

Y HEPaBEHCTBA.

[TokazarenbHas QyHKIUS, €€ CBOMCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH IPUMeEpPaMu
CBOMCTBA CTEIEHHU.

IIpuMeHATH CBOMCTBA CTENICHU

JUTsl TpeoOpa3oBaHus BbIPAKEHUH.
DopmMyIMpPOBATH

1 WJLJIIOCTPUPOBATH rpapuiecKkun
CBOMCTBA MOKA3aTENbHON (YHKIUU.
PemiaTb OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnonb3oBaTrh nndpoBbie pecypehl
JUTSL TIOCTPOEHUS TpapuKOB (HyHKIIHIA
Y N3y4YEHUs UX CBOWCTB

Jlorapudmudeckas GyHKITHUS.
Jlorapudmudeckue ypaBHCHHSI
U HEpaBEHCTBA

12

Jlorapudwm uucna.
JlecsITHUHBIC U HATypallbHBIC
JorapuMmal.

[IpeoOpazoBaHue BbIPAKECHUM,
COJEPIKALUX JIOTapU(PMBI.
Jlorapudmuyeckue ypaBHEHHs
Y HEpaBEHCTBA.

DopMyJINPOBATH, 3ANMCHIBATH
B CUMBOJIM4eCKOU popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jlorapudma.
BoimosHATH npeodpa3oBaHus
BBIPO)KEHUH, COIEPKALIUX
JorapuQmsl.
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Jlorapudmuyeckas QpyHkius, ee
CBOMCTBA U TpaduK

DopmMyJIHPOBATH

1 WJIIOCTPUPOBATH rpauuecku
CBOMCTBA JIOTapu(PMUIECKON PYHKITUH.
PemiaTs OCHOBHBIE TUIIBI
Jorapu(MUIECKUX ypaBHCHUM

Y HEPaBEHCTB.

Hcnoab3oBaTh HU(PPOBBIE pecypehl
JUTsL TOCTpOoeHUs rpaduKoB (DYHKITUH
Y U3YYEHUS X CBOWCTB.
3HAKOMUTBHCH ¢ HCTOPUEH Pa3BUTHS
MaTeMaTUuKH

Tpuronomerpudeckue
GbyHKIIUY U UX TpaduKy.
Tpuronomerpuyeckue
HEpPaBEHCTBA

Tpuronomerpudeckue GyHKIIMH, UX
CBOMCTBA U TpadUKH.

[TpuMepbl TPUTOHOMETPUUIECKHAX
HEPABCHCTB

OnepupoBatb

NMOHATHEM IepuoanyuecKas GpyHKIHS.
Crpourb, aHATU3UPOBATD,
CpaBHMBATH rpaduku
TPUTOHOMETPUYECKUX (DYHKIIMM.
DopMyIHpoOBaTh

Y WIIKOCTPUPOBATh rpapuuecKku
CBOMCTBA TPUTOHOMETPUUYECKUX

G yHKITHIA.

Pemarsb npocreimme
TPUTOHOMETPUYECKHE

HEPABEHCTBA.

Hcnonb3oBars rpagpuku

JUISL pELIEHUS] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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Hcnonb3oBaTh mugpoBbie pecypebl
JUISL TIOCTPOEHUs TpauKOB HyHKIIHIMA
Y U3y4E€HUS UX CBOMCTB

[IponsBognas. [ Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pynkimu. Meton

HHTCPBAJIOB I pCIICHNSA HCPABCHCTB.

[IpousBonHas QyHKIUY.
["eomeTpuueckuii U GU3MIECKUIMN
CMBICJI IPOU3BOTHOM.

[Ipon3BOIHBIE PTIEMEHTAPHBIX
¢dbyukmuii. [IpouzBogHast CyMMBI,
MIPOU3BENEHUS, HACTHOTO (DYHKIIMA.
[IpuMeHneHune npon3BOIHON

K UCCIIEIOBAHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanboIbIIero

Y HAaUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpruMeneHnune npon3BOAHON

JUISL HAXOKJICHHS] HAUJTy4Ilero
peneHns B IPUKIAAHbIX 3a1a4ax,
JUIS1 OPENIETIEHUS CKOPOCTH TMpoLecca,
3aJlaHHOr0 (hOpMYJION Wi rpapukoM

OnepupoBath NOHATUSIMM:
HerpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUN.

Hcnonb30BaTh reOMETPUUECKUI

U (PU3NYECKUN CMBICI POU3BOTHON
IUTSl PELLICHUS 3a]1a4.

Haxoauthb npou3BOgHbIE
AJIEMEHTAPHBIX (DYHKIIHIA,
BBIYMCJISITH [TIPOU3BOIHBIC

CYMMBbI, IPOU3BEICHUS, YACTHOTO

G yHKIIMA.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL iCCTieIoBaHusT (DYHKITAN

HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHSATH Pe3yJIbTaThI
HCCJIEIOBAHUS K TOCTPOCHUIO
rpaduKoB.

IIpuMeHATH TPOU3BOIHYIO

JUISL HAXOXKIECHHUS HAWTY4YIIEro
pEUICHHS B IPUKIIAIHBIX, B TOM YHUCIIE
COIMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMHUTBHCS ¢ UCTOPUEH PA3BUTHUS
MaTeMaTUYECKOro aHaJIn3a
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HNHTerpai u ero NpuMeHeHUS 9 [lepBooOpa3znas. Tabnuia OnepupoBaThb NOHATHUSMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI HHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYHCASATD
Brruucnenne naTerpaia mo Ggopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiiOuuria.
3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTUS
MaTeMaTU4YECKOrO aHan3a
Cucrtembl ypaBHEHU I 12 CucTembl JIMHEHHBIX YPaBHEHUM. OnepupoBatb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3a1a4d

C IOMOIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHHU.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
panMoOHaIbHBIX, UPPALMOHAIBHBIX,
NOKa3aTeJIbHBIX, JIOrapu(pMUIECKUX
YpPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadukoB GyHKIUN
JUISl PELLIEHUS] YPABHEHUW U CUCTEM.
IIpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIaCTel HayKU

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUU U €€ PEIICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHUH JJIs PELLICHHUS
MIPaKTUYECKUX 3a]a4.

HaxoauTts pemieHust NpoCcTenImx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUMI

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduku QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaenupoBarhb peabHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABIIAThH
BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA
Y CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
HCCJIEI0BATH NOCTPOCHHBIE

MOJIeJIH C HCITOJIb30BAaHUEM arlrapara
anreopbl
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HatypanbHeie u niensie yncna

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIbHOU JKU3HU.
IIpu3HaKy 1eIMMOCTH LIEIIBIX YHACEI

OnepupoBaTh NOHSITUSIMH:
HaTypaJIbHOE YHCIIO, IIEJ0E YUCIIO.
Hcnonb30BaTh NMpU3HAKY AEIUMOCTH
HEJBIX YHUCETI, PA3JIOKEHUE YK CIIa

Ha TPOCTHIC MHOXKHUTENH JIJISl PEIICHUS
3aa4y

[ToBTOpeHue, 0000IICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSITHSI Kypca aJireopbl
M HavajJ MaTeMaTUYECKOIr0 aHaIu3a,
0000IIIeHNE U CUCTEMATH3aIWs 3HAHUHI

PemaTe npukiIagHbie 321241

U3 Pa3IM4HbIX 00JaCTEN HayKn

U PEAJIbHOM JKU3HU C ITIOMOIIBIO
OCHOBHBIX MOHSTUH Kypca anreOpbl
Y Ha4yaJl MATEMAaTHYECKOr0 aHaIn3a.
Bei0uparhb onTUManbHbBIE CIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh 1J1s pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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OEJEPAJIBHAS PABOYAS [IPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUSI»

HOACHUTEJIBHASA 3AIIUCKA

BaxkHocTh yueOHOro Kypca reoMeTpuu Ha YPOBHE CPEAHEro o0LIero oopa3zoBaHus
o0ycOBlIeHA TPAKTUYECKOW 3HAYMMOCTBIO METANpEeIMETHBIX H  MPEIMETHBIX
pe3ynbTaToB OOydeHUsT TEOMETpUHM B  HAIMpPaBICHWU JIMYHOCTHOTO Pa3BUTHUSA
oOydarommxcs, (GopMupoBaHus (PyHKIMOHATHLHOM MaTEMaTUYECKOW TPaMOTHOCTH,
U3YUCHHUs JAPYrHMX YYeOHBIX IUCHUIUIMH. Pa3BuTue y oOydaromuxcs MTpaBUIbHBIX
OPEICTaBICHUNA O CYIIHOCTH M TPOUCXOXKACHUM T'€OMETPHUUECKUX aOCTpaKIIMi,
COOTHOILIEHUU PEAIbHOTO0 U WACAILHOI0, XapaKTepe OTPaXEHUS MaTeMaTH4eCKOu
HAyKOM  SIBJEHMW M IIPOLECCOB  pPEAJbHOTO  MHpPA, MECT€  T€OMETPUH
B CHCTEM€ HAyK M pPOJM MaTeMaTUYeCKOro MOJICJIUPOBAHUS B HAYYHOM IO3HAHUU
U B MPAKTUKE CMOCOOCTBYET (OPMHUPOBAHMIO HAYYHOI'O MHUPOBO33PEHHS OOYUAIOIIUXCH,
a Tak)Ke Ka4eCTB MBIIUICHUS, HEOOXOIMMBIX JJIs aAaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBsieTCss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO OOILEro
oOpa3oBaHusl, TaK Kak O0OECIeYMBAET BO3MOXXHOCTh M3Y4YEHHUs KaK JUCUUILUIMH
€CTECTBEHHO-HAYYHOW HAINpPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MblIUIEHHE, (QOpMHpyeEMOe TpU  U3YYEHUU OOy4YarOUMMUCS
MOHATUMHBIX OCHOB T€OMETPUM M TOCTPOCHUH IIETIOYKH JIOTMYECKHX YTBEPKIACHUN
B XOJI€ pEelICHUs T€OMETPUYECKUX 3a]a4, YMEHHE BBIJBUTATh U ONPOBEPraTh FUIOTE3bI
HETMOCPEICTBEHHO UCIOJB3YIOTCS MPHU PEIICHUH 3a7jad €CTECTBEHHO-HAYYHOTO ITHKJIA,
B YaCTHOCTHU U3 Kypca (pU3mKwu.

YMeHue opueHTHpPOBATHCSA B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
00acTsX NeATeIbHOCTH YenoBeka. OpHeHTaIus YeIOBeKa BO BpEMEHHU U MTPOCTPAHCTBE
— HE0OXOJUMOE YCJIOBHE €0 COLHMATbHOrO OBbITHS, (opMa OTPAXKEHHUS OKPYKAIOIIEro
MUpa, YCIOBUE YCIIECITHOTO MO3HAHUS U aKTUBHOT'O MPeoOpa3oBaHusl AEUCTBUTEILHOCTH.
OnepupoBanre MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET PasHble BUIALI Y4eOHOU
U TPYJOBOW ACSITENBHOCTH, SIBISIETCA OJAHUM U3 MPO(ECCHOHATBHO BAXKHBIX Ka4yeCTB,
MO3TOMY aKTyajbHa 3aja4a (OPMHUPOBAHUS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOIO
MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA
B MTOJITOTOBKE K MPAKTUYECKOM JCSITEIIbHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

Llenb ocBOeHHUs MporpaMMbl yaeOHOro Kypca «l'eomerpusi» Ha 6a30BOM YpOBHE
oOydeHust — 00111e00pa3oBaTebHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYUAIOIINXCS Yepes3
obecrieueHUEe BO3MOXHOCTU MPHUOOpPETEHUS U MCIOJIb30BaHUS CHCTEMaTHUYECKHX
r€OMETPUYECKUX 3HAHUW W JEHCTBUN, CHEUU(PUUHBIX TE€OMETPUHU, BO3MONKHOCTU
YCIIEUTHOTO MPOJOJDKEHUS 00pa30oBaHUSl MO CIEUUATbHOCTAM, HE CBSI3aHHBIM
C MIPUKJIATHBIM HCIIOb30BAaHUEM T€OMETPHH.

[TpuopuTeTHBIMU 33ja4aMH OCBOEHHUs yueOHoro Kypca «['eomerpum» Ha 6a30BOM
ypoBHe B 10—11 knaccax siBisroTCA:

30



®enepanbHast pabodas nmporpamma | Matematuka. 10—11 kmaccer (6a30Bblii ypOBEHB)

(opMHUpOBAaHUE NPEIACTABIECHUS O TE€OMETPUM KaK YacTH MHUPOBOW KYJIbTYpBI
Y OCO3HAHHE €€ B3aMMOCBS3U C OKPYKAIOLIUM MHPOM;

(opMUpOBaHUE TPEACTABICHUS O MHOIOTPAaHHUKAX W TeJax BpALIEHUs Kak
O BOKHEUIIMX MaTEMaTUYECKUX MOJEIAX, TO3BOJIIIOIINX ONUCHIBATh U U3y4aTh pa3HbIC
SBJICHUS OKPY>KAIOIIETO MUPA;

(opMUpoBaHUE YMEHUS PACIIO3HABATHh HA YEPTEKAX, MOJICIISIX U B PEAIbHOM MHPE
MHOTOI'PaHHUKH U TeJIa BPAILCHNUS;

OBJIQJICHUE METOJAMM pEelIeHUs] 3aJad Ha TMOCTPOEHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

(dopmupoBaHue YMEHUS OIepUpPOBATh OCHOBHBIMU HNOHATUAMHA
O MHOTOI'PaHHMKAX U TeJaX BPaIlE€HUs U UX OCHOBHBIMHU CBOMCTBaMU;

OBJIQ/ICHUE aJITOPUTMaMU pEIIEHUsT OCHOBHBIX THIIOB 3ajad, (opmMupoBaHue
YMEHHS TPOBOJUTH HECIOXKHBIE JOKA3aTEJIbHBIE PACCYKIEHUS B XOJAE PELICHHUS
CTEpPEOMETPUUECKHUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

pa3sBUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOywaroumxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUIYHOCTHA MBIIIUICHHUS;

(opmupoBaHu€e PYHKIINOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUM: YMEHHE
pacro3HaBaTh NPOSIBICHUS T€OMETPUUECKUX MOHATUH, 00OBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX U3HEHHBIX CHUTYallMAX M TMPU H3YYEHHH JPYrUX Y4EOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBATh HX Ha S3bIKE
r€OMETPUM U  CO3/1aBaTb T'€OMETPUYECKHME MOJENH, NPUMEHATH OCBOCHHBIN
reOMETPUYECKUI  anmapar Juisi peleHuss MNPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATh U OLIEHNUBATH ITOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENHEHOM 0COOEHHOCTHIO IPOTPAMMBI [0 TEOMETPUH SIBISIETCS BKIIIOUEHHUE B
KypC CTEPEOMETPHUH B HauaJie €ro U3y4eHus 3aay, peliaeMbIX Ha YPOBHE UHTYUTUBHOIO
NO3HAHMSI, W ONpeAeNIeHHbIM 00pa3oM OpraHum3oBaHHas paboTa HaJa HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO IOTHYECKOTO ¥ IPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
IIPOTEKAHWE WHTYUTHUBHBIX IIPOLECCOB, MOTHUBUPYET K JaJbHEHUIEMY HW3Y4YEHUIO
peIMeTa.

[IpennoyreHue OTAAETCS HArIsJHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUSsI, TO €CTh
TEOPETUYECKNE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IIPAKTUYECKOM  ACATEIbHOCTH. Pa3BUTHE  NPOCTPAHCTBEHHBIX  MPEICTABICHUN
y oOy4aroumxcss B Kypce€ CTEpPeOMETpUM TIPOBOJUTCS 3a CUET pelIeHUs 3aaady
Ha  CO3/laHH€ MPOCTPAHCTBEHHbIX OOpa3oB M  3aJady Ha  ONEpUPOBaHUE
IPOCTPAaHCTBEHHBIMU ~ oOpa3zamu. Co3maHue o0pa3a MOPOBOAUTCS C  OMNOPOU
Ha HArJSIAHOCTh, a ONIEPUPOBAaHKE 00pPa30M — B YCIOBUAX OTBJIEYEHUS OT HATJISIAHOCTH,
MBICJIEHHOTO U3BMEHEHMS €r0 UCXOJAHOIO COAEPIKAHHUS.

OCHOBHBIMM ~ COZIepKAaTEeNbHBIMM JIMHUSAMU y4eOHoOro Kkypca «l'eomerpusi»
B 10-11 «xmaccax sBisroresa: «MuororpanHukn», «lIpsgmple W IUIOCKOCTH
B IpocTpaHCcTBe», «Teyna BpameHus», «BekTopsl M KOOpAMHATHI B MIPOCTPAHCTBE.
dopMupOBaHHUE JIOTUYECKUX YMEHUHN pACIPEAENIeTcs HE TOJNBKO MO COAEP/KATEIbHBIM
JIMHUSIM, HO | 10 T0JIaM OOYy4EHHS Ha YPOBHE CPETHETO 00IIero oopa3oBaHusl.

31



®enepanbHast pabodas nmporpamma | Matematuka. 10—11 kmaccer (6a30Bblii ypOBEHB)

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHMSI MPOrpaMMbl IO TE€OMETPUH, PACHPEACICHHBIM IO ToAaM OOYy4eHHs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, uTOObI OBIAJCHHE T€OMETPUYECKUMU TMOHATHSIMHU
Y HaBbIKAMHU OCYLIECTBISJIIOCH MOCIEAOBATENbHO M IMOCTYNATEIbHO, C COOJIIOJIEHUEM
MPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIHUCH B OOIIYIO CHCTEMY
r€OMETPUUECKUX MPEACTABICHUN 00YyJaromuXcsi, pacliupsiss U yriayomusis ee, o0pasys
IPOYHbBIE MHOXKECTBEHHBIE CBSI3U.

OOmiee YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIA HW3Y4YEHHS Y4eOHOro Kypca
«I'eomerpusi» — 102 yvaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce —
34 yaca (1 gac B Hegeno).

COJEPXXAHUE OBYUYEHUA

10 KITIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonaTre 00 aKCMOMAaTUYECKOM IMOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJIICACTBUA U3 HUX.

B3anMmHOEe pacnonokeHue OpsAMBIX B IIPOCTPAHCTBE:  IIEpECEKaroluecs,
napajJielbHble U CKpeluBaromuecs npsamele. [lapamnenbHOCTh NPAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: IMAPAJUIENbHBIE NPSIMBIE B IPOCTPAHCTBE, MAPALIEIBHOCTH TPEX
MPSAMBIX, TAPAILIEITBHOCTD PSIMOM U TIIIOCKOCTH. Y TJIbI C COHAITPABJICHHBIMU CTOPOHAMM,
YroJa MEXIy OPsIMBIMH B IIPOCTpaHCTBe. llapaiuienbHOCTh MIOCKOCTEN: MapajuiebHbIE
IJIOCKOCTH, CBOMCTBA MapaJUICNIbHBIX ILIOCKOCTER. lIpocrermue mpocTpaHCTBEHHBIE
(burypbl Ha MIOCKOCTH: TETPadJIp, KyO, Mmapasjienenumnes, IoCTPOCHUE CEUCHUN.

[lepieHAUKYISIPHOCTD TPAMOM W IUIOCKOCTHU: IEPIECHAUKYISIPHBIE MPSIMbIE
B IIPOCTPAHCTBE, NMPSIMBIE NTApAJUICIIbHBIE U NEPIECHANKYISAPHBIE K INIOCKOCTH, IPU3HAK
MEPNEHANKYJIIPHOCTU MPSMOW M TUIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHANKYISIPHOM
IJIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOM U IUIOCKOCTBIO, JBYIPAHHBIM
yroJj, JJMHENHBIN yroa ABYTPaHHOrO yria. [lepneHauKysssp U HaKJIOHHBIE: PACCTOSIHHUE
OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JO0 IUIOCKOCTH, MPOEKIUS (UTYPHI
Ha IJIOCKOCTh. llepnenauKynsapHOCT IIOCKOCTEN: TPU3HAK ITEPIICHINKYISIPHOCTH JBYX
IJIOCKOCTEN. Teopema 0 Tpex NepHeHauKYIApax.

MHororpasHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTHI MHOIOTPAHHHUKA, BBIITYKJIBIE
Y HEBBINYKJIbIE MHOIOIPAaHHUKHM, pa3BepTKa MHOrorpaHHuka. lIpusma: n-yrosnbHas
npu3Ma, TpaHu U OCHOBAHUS IPU3MBI, PSMasi U1 HAKJIOHHAs MPU3MBbI, OOKOBas U MOJHAs
MTOBEPXHOCTh TMpu3MbL. llapaiuenenunen, npsMOYrONbHBIM MapauIeNeUuIE] U €ro
cBoiicTBa. [lupamuaa: n-yronbHas nUpaMu/ia, IPaHd U OCHOBaHUE MUPAMMUJIbI, OOKOBas
U TOJHAs MOBEPXHOCTh NMUPAMUIBL, MPABUIbHAS M yCEUEHHAs MUPAMUIA. DIJIEMEHTBI
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npu3Mbl W nupamMunbl. [lpaBuibHBIE MHOTOIpaHHMKH: TOHATHE NPABUIIBHOTO
MHOIOI'PDAHHUKA, I[pPaBWIbHAs NpU3Ma W NpaBWIbHAsg NUPAMUIA, IPABUIIbHASL
TpeyroJjibHasg MUpaMuJa U NPaBUIIbHBINA TeTparap, KyO. [IpencraBieHre o npaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTa’ap, TOAECKAdAp U uKocadap. CedueHus MpU3Mbl U IUPAMUIBIL.

CummeTpusi B TOPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTU. ODJEMEHTBl CUMMETPUM B NUPAMUIAX, NapaJUIEIENUNenax, MPaBUIbHBIX
MHOI'OTpaHHHUKAaX.

Boluucienue 31eMEHTOB MHOTOI'PaHHHUKOB: peOpa, auaroHaiu, yribl. [Dnomans
OOKOBOI MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIONIA/Ib OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsiMOM TIpu3Mebl. [lnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPABWJIBHOM INUPAMUJBI, TEOpEeMa O IUIOIIAAM YCEYEHHOM IUPaMUJBI.
[Torsitue 06 o6beMe. OOBEM TUPAMUIBI, TPU3MBI.

[Tono6upie Tenma B  mpoctpaHcTBe. COOTHOUIEHUS MEXAY IUIOHIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOA0OHBIX TEJI.

11 KIIACC

Tesa Bpamenust

[unuaapuYecKkas MOBEPXHOCTh, 00pa3yIOIIUe IMIHHIPUICCKON ITOBEPXHOCTH, OCh
HUIMHAPUYECKON TmoBepxHOoCcTU. LunmmHap: ocHoBaHusT U OOKOBasg IOBEPXHOCTb,
oOpa3zyrolias ¥ 0Ch, IJIOLIAbL OOKOBOI U MOJHOW MOBEPXHOCTH.

Konudeckast mMOBEpXHOCTh, OOpa3yrolMe KOHUYECKOW TOBEPXHOCTH, OCh
U BEpIIMHA KOHMYECKOW rMoBepxHocTU. KOHyC: OCHOBaHME M BepilvHa, o0pasyromas
U OCh, IJIONIAb OOKOBOM M TMOJHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3yroIiue
¥ BBICOTA, OCHOBAaHUS 1 OOKOBasi TOBEPXHOCTh.

Cdepa u map: neHTp, paauyc, IuameTp, IUIoIIaab MOBEepXHOCTH cdepbl. B3zanMuoe
pacmosoxenue chepsl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, TIomanab cQephl.

N300pakeHue Ten BpalieHus Ha IIOCKOCTU. Pa3BepTka HUIMHApPaA U KOHYyCA.

KomOuHanmu Tenm BpaiieHuss ¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
okoJ10 cepsl, chepa, BIUCaHHAs] B MHOTOTPAHHUK, WJIA TEJIO0 BPAIICHHUS.

[Tonsitue 06 oOveMe. OcHOBHBIE CBOMCTBa 00beMOB Ten. Teopema 00 oObeme
NpSIMOYTOJIHOTO Mapajuienenuresa u ciaencTeus u3 Hee. O0beM MUIMHAPA, KOHYyCA.
O06BeM mapa 1 wiomaas chepsl.

[Tomo6ueie Tenma B  mpoctpaHcTBe. COOTHOILIEHUS MEXAY  IUIOHIAASIMU
MOBEPXHOCTEMN, 00bEMaMU MOAOOHBIX TEIL.

Ceuenus muiauHApa (MapajUieibHO W MEPHEHAUKYISIPHO OCH), CEYCHHUS KOHYcCa
(mapannensHOe OCHOBAHMIO M TMPOXOJISIIEe Yepe3 BEPIINHY), CEUSHHS Iapa.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bexktop Ha miockoct W B mpoctpaHcTtBe. ClOKEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHclo. PaznokeHne BeKTOpa MO TPEeM HEKOMIUIaHAPHBIM
BekTopam. IlpaBuno napamnenenunena. PemieHue 3anad, CBS3aHHBIX C MPUMEHEHUEM
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MPAaBHJI JEUCTBUI C BekTOpaMu. [IpsiMmoyroibpHasi cuctemMa KOOPAMHAT B IPOCTPAHCTBE.
KoopnuHate! Bektopa. IIpocteiimme 3amadv B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMHU.
CkansipHoe  TNpOW3BENEHHE BEKTOPOB. BplUMCIEHWE YIIOB MEXAYy MPSIMBIMU
Y IUIOCKOCTSIMUA. KOOpIMHATHO-BEKTOPHBINA METO/I IIPU PEILIEHNU F'€OMETPUUYECKUX 3a7au.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenust B 10 kiiacce 00ydaronuiics moayduT Claeayrolye NpeIMeTHbIC
pe3yIbTaThI:

OTIEpUPOBATh MOHATUSIMU: TOUKA, MPAMasi, INIOCKOCTb;

NPUMEHSTh aKCUOMBI CTEPEOMETPHH U CIEJACTBUS W3 HUX TIPU PEIICHUH
TEOMETPUIECKUX 3a/1a4;

OTIEpUPOBATHh TMOHATHUSAMH: TAPATUICTHPHOCT W TEPHEHAUKYISIPHOCTh TMPSIMBIX
U TJIOCKOCTEH;

KJacCU(UIMPOBaTh  B3aMUMHOE  PAaCHOJIOKEHHE  TMPSAMBIX W IUIOCKOCTEH
B IIPOCTPAHCTRBE;

ONEepUPOBATh TMOHATUSIMU: ABYTPAHHBIA Yroji, TPaHU JIBYIPAHHOIO yria, pedpo
JIBYTPAHHOTO YTJIa, TIMHEHHBIN yroJl ABYTPAHHOIO YTJIa, TPayCcHas Mepa IBYTPAaHHOTO yIJIa;

ONEpUPOBATh  TOHATHSAMHU: MHOTOTPAHHHWK, BBITYKJIBIH W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUILHBI MHOTOTPAHHUK;

pacmo3HaBaTh  OCHOBHBIC BHJbl MHOTOTPAHHUKOB (MHUpaMuaa, IpHU3MA,
MPSIMOYTOJIBHBIN Mapajuiesienurme, Ky0);

KJ1acCU(UIIUPOBATh MHOTOTPAHHUKHU, BBIOMpAs OCHOBAHHS Ui KJacCHU(UKAIMH
(BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOT'PAHHUKH, MPaBUILHBIE MHOTOTPAHHUKH, MPSIMbIC U
HAKJIOHHBIC TIPU3MBI, TTapaJlIeTICIUTIC b );

OIIEpUPOBATH MOHATHUSIMHU: CEKYINAs MITIOCKOCTh, CECUCHUE MHOTOI'PAHHUKOB;

OOBSACHATH MPUHILUIBI TOCTPOCHUS CEUCHUM, UCTIONb3YS METOJ] CJIEJIOB;

CTPOUTh CEUEHHS] MHOTOTPAHHUKOB METOJOM CJIEAOB, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHUZY;

pemath 3aJadd Ha HAXOXKIACHUE TEOMETPUUECKHX BEIMYMH 10 o0pa3iam
WIM aJTOpUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTHYECKHUE METOABl TIPH PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYUCICHUE DPACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKU JIO MJIOCKOCTH, MEXKIY CKPEIIMBAIOITAMHUCS
PSIMBIMU;

pemaTth 3amadd Ha HaXOXKJICHHE TEOMETPUYCCKHUX BEIMYWUH IO 00pas3iaMm WIn
JITOpUTMaM, MPUMEHSISI U3BECTHBIC AHATMTUYECKUE METO/IBI TTPH PEILICHUU CTaHIapTHBIX
MaTeMaTUYeCKHUX 3a/7ad Ha BBIUYMCICHUE YIJIOB MEXIY CKPEITUBAIOIIMMUCS TPSIMBIMHU,
MEXIY TIPSIMOM | TTOCKOCTBIO, MEXK Y TIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIISATh OOBEMBI W IUJIOMAAM TIOBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuaa) ¢ MpUMEHEHHEM (OPMYJ, BBIYHCIATH COOTHOIICHUS MEXKTY IUIOMAIIMU
MOBEPXHOCTEH, 00heMaMU MOA00OHBIX MHOTOI'PAaHHUKOB;
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OIEpUPOBaTh MOHATUSMHU: CUMMETPHSI B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTH
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI;

U3BJIEKATb, peoOpa3oBbIBaTh U UHTEPIPETUPOBATH uH(popmaIuio
O TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MNpEACTAaBICHHYIO Ha YepTekax
U PUCYHKaX;

OPUMEHSATh TEOMETpPUYECKUE (aKThl JJIsl pPEUIEHUS CTEPEOMETPUYECKUX 3anad,
IPEAIONATAIOIMX HECKOJbKO IIaroB PELICHMS, €CJIM YCIOBHS NPUMEHEHUS 3aJaHbI
B IBHOH (hopme;

OPUMEHSATh  MPOCTEWIME  MPOrpaMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KHU3HHU,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

MPUMEHSTH MOJTy4YE€HHBIE 3HAaHUS Ha MPAKTUKE: aHAIM3UPOBATh PEAJbHbIE CUTYaLIMU
U TPUMEHATh H3YyYEHHBIE MOHATHS B MPOLECCE IMOMCKA PELIEHUS MaTeMaTHYeCKu
c(OpMYyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pEAIbHbIE CUTYAallUH Ha S3bIKE
TE€OMETPHUH, HCCIEN0BATh MOCTPOCHHBIE MOJEIHA C MCHOJB30BAHUEM TI€OMETPUUYECKUX
HNOHATUNA W TEOpEM, ammapara ainreOpbl, peuiarb MPAaKTUYECKUE 3aJaud, CBA3aHHbBIC
C HAXOXKJICHHEM I'€OMETPUYECKUX BEJINYHUH.

K xoniry oOyuenus B 11 kiacce o0y4aronuiics Hay4uTCs:

ONEpUPOBATh  MOHATHSAMU:  [UJUHAPUYECKAs  TOBEPXHOCTb,  0Opa3yrolue
HUAJMHIPUYECKON TMOBEPXHOCTH, IUJIUHJIP, KOHWYECKAas MOBEPXHOCThb, OOpa3yroIIue
KOHUYECKOM OBEPXHOCTH, KOHYC, cpepruecKasi TOBEPXHOCTH;

pacrno3HaBaTh Tena BpanieHus (MUIUHIp, KOHYC, cdepa U map);

OOBSICHAITH CIIOCOOBI MOTYYCHUS TN BpaIllCHUS;

KJIacCCU(UIIUPOBATH B3AUMHOE PACIIOJIOKEHHE CPEephl U TUIOCKOCTH;

OTIEpUPOBATh TOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa, I11apOBOM CJION, OCHOBaHUE HIAPOBOIO CJIOS, BHICOTA IIIAPOBOIO CJIOS, IIAPOBOI
CEKTOD;

BBIUHCIISATE O0BEMBI W TIIOMAIN TMMOBEPXHOCTEH TEJ BpAIEHUS, T€OMETPHUECCKIX
TN ¢ MpUMEHeHrueM (Gpopmyi;

OTIEpUPOBATh TOHATUSMH: MHOTOTPAHHUK, BIMCAHHBIA B cepy ¥ ONMUCAHHBIN
okoJ10 cepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK WIIA TEJI0 BPAICHUS;

BBIUKCIISATh COOTHOILICHUS MEXKIY IUIOMIASIMU TOBEPXHOCTEH U OO0beMaMu
ITOJTOOHBIX TEI;

M300paXkaTh U3ydaeMble PUTYPHI OT PYKH B C MPUMEHEHHEM ITPOCTHIX UEPTEHKHBIX
WHCTPYMEHTOB;

BBITIOJHATE (BBIHOCHBIC) TIJIOCKHE YEPTSKH W3 PUCYHKOB TPOCTHIX O0BEMHBIX
buryp: BUj CBEpXyY, COOKY, CHU3Y, CTPOUThH CEUCHHUS TEJ BPAILICHUS;

U3BJIEKATD, UHTEPIPETUPOBATH u peoOpa3oBHIBATH uHdopmaruio
O TIPOCTPAHCTBCHHBIX T'E€OMETPUYECKHX (UTypax, MNpeACTaBICHHYIO Ha dYepTekax
U PUCYHKAX;
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OTIEPHPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHHUS
BEKTOpa Ha YHUCII0, OOBSICHITH, KAKUMHU CBOMCTBAMH OHU 00JIQIAIO0T;

MIPUMEHSTH MPABUJIO TTAPAIJICIICTIHIICIA;

OTIEpUPOBATh TMOHATHUSIMH: JACKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIYJ b BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJl MEXKIY BEKTOpPaMH,
CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI;

HaXOAUTh CYMMY BEKTOPOB M TPOM3BEJCHUE BEKTOpAa HA YHUCIO, Yroll MEXIy
BEKTOpaMH,  CKaJIAPHOE  TPOU3BENCHUE, pACKJIAJbIBaTh  BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a7aBaTh MIIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAUHAT;

NPUMEHATh TeOMETpUYecKhue (PakThl NSl peIIeHUsT CTePEOMETPHUYECKHUX 3ajad,
MPEIONArallMX HECKOJIbKO IIAaroB PEIICHHUs, €CIM YCIOBHS MPUMEHEHUS 3aJaHbI
B SIBHOU (hopme;

pemaTh TMPOCTEHIIME TEeOMETPUUYECKHE 3a7adud Ha TPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/IA;

pemIaTh 3a7a4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHWH W HAXOXKIICHUE
TEOMETPUICCKUX BETMIUH 110 00pa3iaM Wil alrOpuTMaM, IPUMEHSIS N3BECTHBIC METO/TBI
IIPU PEIICHUH CTaHIAPTHBIX MAaTEMAaTUUYECKUX 3a71a4;

OPUMEHSTh  MPOCTEUIIME  MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

IPUBOJIUTH TIPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJC W KU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPHH B MCKYCCTBE;

IPUMEHSTH TIOJTydEeHHBIC 3HAHUS Ha MPAKTHUKE: aHATM3UPOBATh PEaTbHBIC CHUTYaITUN
U TIPUMEHATh W3YYCHHBIC TOHATHS B IPOIECCE IOMCKA PEIICHUS MaTeMaTH4YeCKH
chOpMyIHPOBAHHON TPOOIEMBI, MOICIMPOBATh pEATbHbIE CHUTyallud Ha S3bIKE
TEOMETPHUH, WCCIENOBATH MOCTPOCHHBIC MO C WCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN W TEOpeM, armapara anareOpbl, pemarh MPAKTUYECKHUE 3aJadd, CBSI3aHHBIC
C HAXOXKJICHUEM TeOMETPUYECKIX BEITNIUH.
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10 KJIACC
HammenoBanue pasznena  [KomnuecTBo OcHOBHOE cofiepKaHne OCHOBHEBIE BUJIBI ACATEILHOCTH
(Tembl) Kypca 4acoB 00 yJaroImmxcs
BBe/ieHrHe B CTEPEOMETPHUIO 10 OCHOBHBIC TTOHATHUS CTEPCOMETPHU: AKTYaJITU3HPOBATH (PAKTHI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nuzobpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaJIeTbHbBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KaA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MpsMast
U TIJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PAaHHUKAMH,
M300pakeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeIeHUS

0 KyOe U TupaMmujie, ux pa3BepTKu

u Mojenu. CeueHrs MHOTOIPaHHUKOB.
[TonsiTve 00 akCMOMAaTUYECKOM
MIOCTPOECHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUM U CIICICTBUS U3 HUX

Y METO/Ibl TUTAHUMETPUH,
pesieBaHTHBIE TEME.

IHHony4ars npencraBieHus

0 MPOCTPAHCTBEHHBIX

dburypax, pazouparb

IPOCTEHIINE MPaBUIIa U300 PAKEHUS
TUX puryp.

MN300paxkaTh NpsSMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3HaBarbs MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3bIBaTh UX
AJIEMEHTBI.

JeaaTb pUCyHOK Ky0a, MUpaMU/Ibl,
HAXOJUTh OIIMOKHU B HEBEPHBIX
N300paKEHUSX.

3HAKOMHTBHCH C CEUCHUSAMU,

C METOJIOM CJIEJIOB; UCIOJIb30BaTh
JUISI IOCTPOEHUSI CEYEHUST METO/
CJIeJIOB, KPaTKO 3alMChIBaTh LIArH
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MIOCTPOCHHS CEUCHUS.
Pacno3naBaTh BU CCUCHUS

Y OTHOIIICHUH, B KOTOPBIX CCUCHHE
nenuT pedpa KyOa, HaXOAUTh ILJIOMIA b
ceueHus.

Hcnonwb3oBathb mogodue

IIPH PEIICHUH 3a71a4 Ha IIOCTPOCHUE
CCUCHM.

3HAKOMHUTBLCS C aKCHOMATHYECKUM
IIOCTPOCHHEM CTEPEOMETPHH,

C aKCHMOMaMU CTEPEOMETPUHU

U CIIEACTBUAMHU U3 HUX.
NamrocTpupoBaTh aKCHOMBI
PUCYHKAaMHU U TIPEMEpaMu

13 OKPYXKaroIe 00CTaHOBKHU

[IpsiMbI€ U TNIOCKOCTH 12 B3anMHOe pacronokeHne npsmMbIxX AKTYyaJU3UpoBATh PaKThl U METO/BI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: MEPECEKAIOIIMNECS, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapannenbHOCTb NPSAMBIX NapAIJICNIbHBIC U CKPELIUBAIOIIHAECS IIPOBOIUTH AHAJIOTHH.
U IIJIOCKOCTEN IIpsIMBIE. IlepeuuncasiTe BO3MOXKHBIE CLIOCOOBI
[lapaieIbHOCTD NPSMBIX PaCIOJIOKEHHUS IBYX IIPSIMBIX
U IJIOCKOCTEN B IIPOCTPAHCTBE: B [IPOCTPAHCTBE, UILUTFOCTPUPOBATH UX
MapaJuIeIIbHBIC MTPSMBIC Ha [IpUMepax.
B [IPOCTPAHCTBE; NapaJLIEIbHOCTD JaBaTh onpenenenune
TPEX MPSAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOLIUXCA MPAMBIX,
NPSAMOM U TUIOCKOCTH. Y TJIbI (bopMyIMpoOBaTh MPU3HAK

38




®enepanbHas pabouas mporpamma | Matematnka. 10—11 kmaccer (6a30BbIit ypOBEHb)

C COHAIIPaBJICHHBIMU CTOPOHAMM; YIOJl
MEXIY IPSIMBIMHU B IPOCTPAHCTBE.
[lapanienbHOCTh TIOCKOCTEM:
napajielibHble TIOCKOCTH; CBOMCTBA
[apajjIebHbIX IIJIOCKOCTEH.
[Ipocreiinme npocTpaHCTBEHHBIE
(urypbl Ha MJIOCKOCTH: TETPA3Ip, KYyO,
NapalyIesICUIIe ] ; TOCTPOCHUE
CEYCHUU

CKPELIMBAIOLIUXCS NIPAMBIX
U IIPUMEHSATD €r0 MPU pEelICHUN
3ajad4.

PacnosHaBarsb nprsmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crpours ceueHus npusMbl

Ha TOTOBBIX YepTexkax.
Ilepe4ncasiTe BO3MOXHBIE CIIOCOOBI
B3aMMHOT'0 PACIIOJIOKEHUS IIPSIMOM

Y IJIOCKOCTH B ITPOCTPAHCTBE,
IIPUBOAUTEH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATBHON )KU3HH.
JdaBaTh onpeaesieHue
NapaJUIETbHOCTH MTPAMON

Y TJTIOCKOCTH.

DopMyIMpPOBATH IPU3HAK
[apajsIeIbHOCTH MPSIMOK

Y IUIOCKOCTH, YTBEPXKIACHHUE O NMPAMOKN
nepeceyeHus IByX IJIOCKOCTEM,
IIPOXOAAIINX Yepe3 NapayIeIbHbIE
IIpsIMBIE.

Pemarh npakTrueckue 3a1a4u

Ha MOCTPOCHHUE CEUYCHUH
MHOTI'OTPaHHUKA.

OO0BbACHATH CiTydau B3aUMHOTO
PACIIOJIOAKEHHUS TNIOCKOCTEH.
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JlaBaThb onpeneneHne NapajuieIbHbIX
IJIOCKOCTEN; IPUBOJANTH IIPUMEPHI
W3 pEaJbHOM KU3HU U OKpYKaroLen
00CTaHOBKH, UIUTFOCTPUPYIOLIUE
[1apajjIeIbHOCTD IIOCKOCTEM.
HUcnoab3oBars npu3HaK
NapAIIIEIIBHOCTH ABYX IJIOCKOCTEH,
CBOMCTBA NAapAJIIEIBHBIX TUIOCKOCTEN
IIPYU pELICHUH 337a4 Ha IIOCTPOCHUE.
OO0bACHATD, UTO HA3BIBAETCS
HapayIeIbHbIM MPOEKTUPOBAHUEM

Y KaK BBINOJIHAETCS TPOEKTUPOBAHUE
(Guryp Ha MmJIOCKOCTb.

MN300paxars B napauieIbHON
MPOEKIMH Pa3IuYHbIC
reoMeTpudecKue (GUrypsl.
MoneaupoBarh peajbHbIE CUTYallUU
Ha S13bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN

C UCIOJIb30BAHUEM I'€OMETPHUECKUX
MTOHATHUH.

Hcnonb3oBaTh Npu pelieHnd 3a1a4y
Ha MOCTPOEHUE CEYCHU M TTOHATHE
NapaJyIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapajijiesIbHbIX MPSMBbIX
Ha TJIOCKOCTH
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[leprieHANKYISIPHOCTD MPSMBIX
U TUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPSAMOU

Y IJIOCKOCTH: NEPIICHIUKYJIAPHbIE
IIPsIMBIE B IIPOCTPAHCTBE, IIPSAMBbIE
[apaJuIeIIbHbIE U NIEPIICHIUKYJIAPHbIE
K IUIOCKOCTH, IPU3HAK
MEPNEHANKYJIIPHOCTH MPSMON

Y IUIOCKOCTH, TEOPEMA O MPAMOU
NEPIECHAUKYJIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
paccTOAHKUE OT TOYKH 10 IUIOCKOCTH,
paccTOAHKUE OT IPSIMOU 10 INIOCKOCTH

AKTYyanIu3upoBaThb (HakThl U METOJIbI
IJJAHUMETPUH, PEIIEBAHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KAaKOW YroJl Ha3bIBaeTCA
YIJIOM MEXKY EPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUIMHUCS
NPSAMBIMH B ITPOCTPAHCTBE.

JdaBarb onpeneneHue
NEPNEHAUKYJIISIPHBIX MPSIMBIX

Y NIPSAMOU, MEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel Mexay
CKPEIIMBAIOIIUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoauTH IPUMeEPBI U3 PEATTLHOU
KU3HH U OKpYXKaroieid 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHIUKYIISIPHOCTD MPSIMBIX

B [IPOCTPAHCTBE

Y NIEPIEHIUKYISPHOCTD MPSMOU

K IJIOCKOCTH.

®opmyJnpoBaATh IPU3HAK
NEePHEHIUKYIIPHOCTH MPSIMON

U TJIOCKOCTH, TPUMEHSTh €ro Ha
MPaKTUKE: OOBSICHATH
NEePIEeHIUKYISIPHOCTH pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JJIUHY
JTaroHam Kyoa.

Bb1uK AT BHICOTY NTPABUIILHOU
TPEYTrOJIbHON U NMPAaBUILHOU
YETHIPEX YT OJILHON TUpPaMU/I 1O
JUTMHAM peodep.

Pematpb 3a1aun Ha BBIYKCIICHNUS,
CBSI3aHHBIE C MTEPIIEHINKYISIPHOCTBIO
NPSMOM U TIOCKOCTH,

C HCIMOJIb30BAHUEM MIPU PEILICHUN
TTAHUMETPUIECKHX (DAaKTOB

Y METO/OB.

OO0BbSICHATD, UTO HA3BIBAIOT
MEPIEHINKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K IJIOCKOCTH;, IPOEKIIMEN
HAKJIOHHOM HA IJIOCKOCTb.
OO0bACHATD, YTO HA3BIBACTCS
PacCTOSTHUEM: OT TOUKH J10 TIJIOCKOCTH;
MEX]y HNapauieIbHbIMU MIJIOCKOCTSIMMU;
MEXy TIPSAMOM U TTApAILJIENbHON €1
IUIOCKOCTBIO; MEXITY
CKPELIMBAIOIIUMUCS TTPSIMBIMHU.
HaxoauTh 3TH paccTostHUSA

B IIPOCTHIX CIy4asix B KyOe,
MApaAMUJE, IPU3ME.

MoaeaupoBaTth peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIIEN0BATH
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MMOCTPOEHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MMOHSTUMH.

Hcnonb30BaTh Npu peEICHUHA 3a1a4
Ha IIOCTPOEHUE CEYCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXAY IPSIMBIMU
U IJIOCKOCTAMU

10

VYTIabl B IpOCTPaHCTBE: YOI MEXAY
MNPSIMOM U TUIOCKOCTBIO; JBYTPaHHbBIN
YT OJI, IMHEWHBIA yroJ ABYTPAHHOIO
yria.

[lepnieH UK YJIAPHOCTD INIOCKOCTEN:
MIPU3HAK MEPIEHANKYJIIPHOCTU IBYX
mIockocTel. Teopema o Tpex
MEPIEHANKYJIISPAX

AKTyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIIOTHUU.

JdaBaTh onpeaejieHue yria Mex1y
IIPSIMOU U TIOCKOCTBIO,
(bopMyIHpOBaTh TEOPEMY O TPEX
NEPNEeHINKYJIsIpax U 0OpaTHYIO K HEM.
HaxoauThb yron Mexay npsiMoun

Y TJTIOCKOCTBIO B MHOT'OTPaHHUKE,
pPacCTOSHUE OT TOYKH A0 HNPSIMOU

HAa IJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

0 TpexX NEPNEHAUKYJIIIPaX.
IIpoBoauTk Ha yepTeKe
NEPNEHIUKYJIISP: U3 TOUKU

Ha IPSIMYI0; U3 TOYKHU Ha MIOCKOCTb.
JaBaTh onpeeiieHue JBYTPaHHOIO
yIJIa ¥ €r0 3JIEMEHTOB.

OO0BbACHATH PaBEHCTBO BCEX
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
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Haxonurtpb Ha yepTeke IBYyTrpaHHbBIN
yroJI Ipu pedpe MUpaMUIbl, TPU3MBI,
rapasuieIeuIeaa.

JdaBathb onpeaesieHue yria MExXIy
IIJIOCKOCTSIMH.

JdaBathb onpenesieHue

1 (pOpMYJIUPOBATH NMPU3HAK
B3aMMHO MEPIEHINKYJIIPHBIX
IJIOCKOCTEM.

Haxoaurtp yriiel MeXy INIOCKOCTSIMU
B KyOe U mupamue.

Hcnosb3oBaTh NIpH pEIICHUN 3a7a4
OCHOBHBIE TEOPEMBI U METO/IBI
IJIAHUMETPUH.

MoaeaupoBaTth peajlbHbIE CUTYallMU
Ha S3BIKE TEOMETPHUH, UCCIEI0BATH
IIOCTPOEHHBIE MOJEIN

C UCIIOJIb30BAHUEM FEOMETPHUECKUX
ITOHSATUM.

Hcnmonb30BaTh NpH pelICHUN 3a1a4
Ha [TIOCTPOEHUE CEUEHUN
COOTHOULIEHHUS B MIPSMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKHu

11

[ToHsITHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE

AKTYyaJU3UPOBATH (PAKThl U METO/BI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOAUTH AHAJOTHU.
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MHOTOI'PaHHUKH; Pa3BEPTKa
MHOTOI'paHHUKA.

[Ipu3ma: n-yrosipHas mpu3Ma; rpaHu
Y OCHOBaHUs NPU3MBL; IPsIMast

Y HaKJIOHHAs IpU3MbI; OOKOBas

Y TIOJIHASI TOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, npsAMOYrOJbHbBIN
napajuIesenuIie]] U ero CBOMCTBa.
[Impamuna: n-yroiapHas nupaMmuia,
I'paHu ¥ OCHOBAHUE TUPAMU/IBL;
OOKOBas U MOJHASI TOBEPXHOCTh
NUpaMUABbL; IPaBUJIbHAS U yCEUEHHAs
nupamMuja.

DJIEMEHThI NPU3MBbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOI' DAHHUKHU:
MOHSTHE MPABUILHOTO
MHOTOI'paHHUKA; IPaBUJIbHAS ITpU3Ma
U IpaBUJIbHAs MMpaMuUa; paBUIIbHAS
TPEyroyibHasi MUpamMuaa

U TIPaBUJILHBIN TETPadap; KyO.
[TpencraBnenne o npaBUIIbHBIX
MHOT'OI'paHHUKAaX: OKTa’p, 10K Ip
Y UKOCAdIP.

CuMmmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOYKH,
IPSIMOM, TNTIOCKOCTH. DJIEMEHTHI

JdaBathb onpenesienue
napasJenenuiena, pacno3HaBaThb €ro
BHJIbI U U3Y4YaTh CBOMCTBA.

JdaBarb onpeaeneHue nupaMmu/ibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢hopmysupoBaTh CBOICTBa pedep,
IrPaHel U BBICOTHI ITPABUIIbHOM
MAPAMHUJIBL.

HaxoauTh niomaap mogHou

1 OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
JdaBathb onpegesieHUe yCEUEHHON
MAPaMHU/JIbl, Ha3bIBATh €€ AJIEMEHTHI.
D opmyJHpoBATH TEOPEMY

0 TIoIIaAu OOKOBOM MOBEPXHOCTH
MIPAaBUJIBHOM YCEUYEHHOMN MTUPAMUBI.
Pemarthb 3a/1auy Ha BBIYUCIIEHUE,
CBSI3aHHBIE C MUPAMUIAMU, A TAKXKE
3a/1a4M Ha IOCTPOEHUE CEYEHU.
JdaBaTh onpeaejieHue IPU3MBbL,
Pacmo3HaBaTh BUJIbI IPU3M,
HU300paKaTh [IPU3MbI HA YEPTEKE.
HaxoauTp miomaas MogIHON Uin
OOKOBOI TOBEPXHOCTH MPU3MBI.
HN3yuyatb cooTHOLIEHHS Diliepa
JUIsl yucina pedep, rpaHeld U BepIInH
MHOT'OTpaHHUKA.
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CUMMETPUH B TUPAMUJIAX,
napasenenueaax, mpaBUIbHbIX
MHOTOTpaHHUKAaX.

Beruncrienue 351eMeHTOB
MHOTOTPaHHHUKOB: pedpa, JUaroHalu,
yribl. [lnomans O0KOBOM MOBEPXHOCTH
Y TIOJIHOM IMTOBEPXHOCTH MPSIMOMN
MIPU3MBIL, TUIONIAIb OCHOBAaHUH, TEOpEMa
0 OOKOBOI TTOBEPXHOCTH MIPSIMO
npu3Mbl. [lnomaae 60koBoi
MOBEPXHOCTHU U TIOBEPXHOCTH
MIPABUJILHON MUpaMUbL, TEOPEMA

O IJIOIIAAX OOKOBOM OBEPXHOCTU
YCEUECHHOW MTUPaMUbI

N3y4yath BUIbI TPaBUIIbHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO TPAHEN.

HN3yuyars cuMMeTpuUIO
MHOT'OTPaHHUKOB.

OO0bsSICHATD, KaK1€ TOYKHU
Ha3bIBAKOTCA CHMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, MPAMOM
WJIU TIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO HUJIU TIIIOCKOCTBIO
CUMMETPUU (PUTYPBHI.

IpuBoauTs NpuMepsbI
CUMMETPUYHBIX (DUTYp B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MoaeaupoBaTth peajabHbIE CUTYallUH
Ha SI3bIKE€ T€OMETPUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIETTN

C MCIOJIb30BAaHUEM T€OMETPUYECKUX
MOHSTHI, UCIIOJIb30BaTh MoJ00KeE
MHOT'OTPaHHUKOB

OOBbeMbl MHOTOI'PaHHHUKOB

ITousatue 00 00beme. O0OBEM
MAPaMUJIbI, TTPU3MBI

AKTyaIu3upoBaTh (HaKThl U METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIOTCA
00BEMBI TeJI, TPOBO/ISL AHATOTHIO

C U3MEPEHUEM IUIOMIAICH
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MHOTOYT'OJIbHHKOB.
D opMyIMPOBATH OCHOBHBIE
CBOICTBa OOBEMOB.

HN3yuars, BBIBOAUTH (POPMY.JIbI
o0BbeMa MpsIMOYTOJIbHOTO
napajuieNenuIea, mpru3Mbl

Y TUPAMHUJIBIL.

Boruncasitb 00beM MPU3MBbL

Y MUPAMUJIBI TI0 UX DJIEMEHTaM.
IIpumensaTs 00beM IS pelieHus
CTEPEOMETPUUECKHUX 3a]1a4

U JUIs1 HAXOKJICHUSI TEOMETPUYECKUX
BEJIUYUH.

MopaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE€ TEOMETPHUH, UCCJIEI0BATH
MOCTPOCHHBIE MOJICTTU

C UCIOJIb30BAHUEM F€OMETPHUUECKUX
IIOHATUH

HOBTOpCHI/Iel CCUCHMUA,
PaCCTOSAHHUA U YIJIbI

[TocTpoeHue ceuenuit

B MHOT'OTPaHHHUKE.

BrrunciieHne paccTOSHUM: MEKITY
IBYMsI TOYKaMH, OT TOYKH J10 IIPSAMOH,
OT TOYKH JI0 IJIOCKOCTH; MEKTY
CKPELIUBAIOLIUMHUCS IIPIMBIMH.
Brruuciienue yrios: MEXIy

CTpouTh cedeHre MHOTOTPaHHHUKA
METOJIOM CJIEJIOB.

JlaBaThb onpeaeeHue pacCTOSHUS
Mexay GUrypamu.

HaxoauTh paccTossHIE MEXTY
napayieIbHBIMU TJIOCKOCTSIMH,
MEXTy MIOCKOCTBIO U MapaieTbHON
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CKPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEXKy PAMOU U TIJIOCKOCTBIO,
JIBYI'PaHHBIX YTJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

€ MPAMOM, MEK Y
CKPELIMBAIOIIMMHUCS PSIMBIMH.
CTpouTs JIMHENHBIN yron
JBYI'PAHHOI'O yIJjia Ha YEepTekKe
MHOT'OTpaHHUKA U HAXOJUTh €TI0
BEJINYUHY.

HaxoauThb yriel MEX1y INIOCKOCTMU
B MHOT'OI'DaHHHKaX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIIACC
HaumenoBanue paznena  KonuuecTBo OcHOBHOE coepKaHue OcHOBHbIE BUJIBI AEATEILHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI K METOIBI

JTUAMETP; TUIOIIA/(b TOBEPXHOCTH
cdepsl. BzaumHoe pacnionoxenne
cdepbl ¥ MIIOCKOCTH; KacaTeJIbHAs
IUTOCKOCTh K cpepe; MIOIIa b
cdepsl. U300paxkenue cepsl, mapa
Ha utockoctu. CedeHus mapa

MJIAHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOAUTH AHAJIOTHUU.

JaBaTh onpenenenns chepsl U 1apa,
UX LEHTpPA, paguyca, ITnameTpa.
Onpeneastb chepy Kak Gurypy
BpalllCHUSI OKPYKHOCTH.
HccaenoBars B3auMHOE
pacnoJjioskeHue chepbl U TUIOCKOCTH,
IBYX cdep, WLTICTPUPOBATH 3TO

Ha yepTeXax U pUCYHKaX.

D opMyJIUPOBATH ONPE/ICIICHUE
KacaTeJabHOM MIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KACATEIIbHON
MJIOCKOCTH.

3HAKOMMTBCH C T€OJEC3UNYECKUMU
TUHUSAMHA Ha cepe

[{umHapuYecKas MOBEPXHOCTD,
o0pa3yroIue MUIHMHIPUIECKOM
MOBEPXHOCTH, OCh IIUJIMHAPUYECKON
noBepxHOCTH. [{umuHap: ocHOBaHUA
1 OOKOBasi TOBEPXHOCTb,

OO0BbSICHATH, YTO HA3LIBAIOT
UWJIMHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSICHATD, KaK MTOJTYyYUTh
OWJIMHJP MyTEM BpalleHUs
NPSIMOYTOJIHHKA.
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oOpa3zyrolias ¥ OCh; IUIONIA/Ib
OOKOBO# M TIOJTHOM MOBEPXHOCTH.
N3o0pakeHne uiIMHIpa

Ha IINIOCKOCTH. Pa3BepTKa MUJINHAOpPA.

CedeHus UIMHIpA
(TUTOCKOCTHIO, TTapasuIeIbHOM
WIN TIEPIICHIUKYISIPHON OCH
IAJIMH]IPA)

BuIBOAMTH, HCNIOJIB30BATH (HOPMYJIIbI
JUIS BBIYUCIIEHUS IO OOKOBOM
MOBEPXHOCTH ITUJIUHIPA.

N3yuaTh, pacno3HaBaTh pa3BEepTKY
HWIMHPA.

N300paxaTh NUIMHAD U €T0 CEUCHUS
MJIOCKOCTBI0, IPOXOASIIEN Uepe3 €ro
OCh, MAPAJUIETBLHON WIIH
NEePIECHANKYJIIPHON OCH.

HaxoauTp mIomaay 3TUX CCUSHUI.
MoaenupoBaTh peabHbIE CUTYallUU
Ha A3bIKE TEOMETPHUH, UCCIIET0BATH
MOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM T'€OMETPUYECKUX
MMOHSATUHN

KoHnueckast moBepXHOCTS,
oOpa3yrolre KOHUYeCKOM
MOBEPXHOCTH, OCh ¥ BEPILHHA
KOHUYECKOW TOBEPXHOCTH.
Konyc: ocHOBaHME U BEpIINHA,
oOpa3yroras ¥ 0Ch; TUIOIIA b
OOKOBOM M TIOJIHOM TTOBEPXHOCTH.
VY cedeHHbI KOHYC: 00pa3yromiue
U BBICOTA; OCHOBAHUA U OOKOBast
IIOBEPXHOCTb.

N300paxeHne KOHyca Ha TUIOCKOCTH.

OO0bSACHATH, KAKOE TEJI0 HAa3bIBAIOT
KPYrOBBIM KOHYCOM, Ha3bIBATh €r0
3JIEMEHTHI.

N3y4yathb, 00bACHATD, KaK NOJIYYUTh
KOHYC MyTEM BpaILICHUS
MPSMOYTOJILHOT'O TPEYTOJIbHHKA.
N300paxxaTh KOHYC U €r0 CEUCHUS
TUIOCKOCTBIO, IPOXOISAIIEH Yepes OCh,
U TJIOCKOCTBIO, TIEPIEHINKYIAPHON
K OCH.

N3yuarh, pacno3HaBaThb pa3BEPTKY
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Pa3Beprka koHyca.

Ceuenus koHyca (IJIOCKOCTHIO,
NapajsieIbHOM OCHOBAHUIO,

Y IJIOCKOCTBIO, TTPOXOASAIIECH
yepes3 BEepILIUHY)

KOHYycA.

BuIBOAMTH, HCITOJIB30BATH (DOPMYIIBI
JUIS BBIYUCIIEHHS IUIOIAaU OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauTp 1Iomaam ceueHui,
MIPOXOSIUX Yepe3 BEPIIMHY KOHYCa
WJIU TIEPIICHAUKYISIPHBIX €r0 OCH.
OO0bACHATH, KAKOE TEJI0 Ha3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3yuathb, 00bACHATH, KaK €ro
MOJIYYUTh ITyTEM BPAILICHUS
MPSAAMOYTOJIbHOM TPanelnH.
BoiBoaUTH, NpUMEHATH POpMYITy
JUIS. BBIYUCIIEHHS IUIOIAIU OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomOuHarnus ten BpamieHus

¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OIMHMCaHHBIN OKOJIO cepbl; chepa,
BITMCaHHAsl B MHOTOT'PaHHUK WJTH

B TEJIO BPAIICHUS

AKTyanu3upoBaTh (HaKkThl 1 METObI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIMTH AHAJIOTHH.

Pemate crepeoMmeTpuyeckue 3aauH,
CBSI3aHHBIC C TEJIAMU BPALLECHUS,
ITIOCTPOCHUEM CEYEHUM TEJl BpalCHNUs,
C KOMOMHAIUSMU TE€J BpallCHUs

Y MHOTOTPAaHHHMKOB Ha HAXOXKJICHUE
F€OMETPUYECKNX BEJINYHH.
Hcenonb3oBarh Ipu pelICHUU
CTEPEOMETPUUECKHUX 3a]1a4
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MJIAHUMETpUUYECKUe (PAKThI U METOIbI
3a/1a4¥ HA BBIYMCIICHUE

Y JI0Ka3aTeIbCTBO.

MoaenupoBarh peaibHbIE CUTYallUU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM FE€OMETPUUECKUX
MTOHSTHMN

OO0OBeMBI TEN

[Torsitre 06 00beme. OCHOBHEIC
CBOMCTBA 00BHEMOB TEII.

O0BeM HUIMH]IpA, KOHYCA.
OO0beMm 11apa u miomaib cepsl

AKTYyaJau3upoBaThb (PaKThl U METOBI
IJIAHUMETPHUH, PEIEBAHTHBIE TEME,
MPOBOAUTH aHAJIIOTHH.

BoiBOIUTH, HCTIOIB30BATH
(dhopmyIibl 00bEMOB: TTPU3MBI,
LUJIMHAPA, TUPaMUbl, KOHYCA;
YCEUEHHOM NUPaMUAbl U YCEYEHHOTO
KOHYCA.

Pemarb crepeomeTpudeckue
3aJla4¥, CBSI3aHHbBIE C BEIUUCIEHUEM
00BEMOB.

dopMyIHpOBATH OIpeieliCHNE
1apOBOI'0 CErMEHTA, IIapOBOIO CIOS,
1apOBOT'0 CEKTOpA.

IpumensaTs Gopmyisl

U HAaXO0KIeHUS 00HEMOB

1IapOBOT'0 CErMEHTA, IapOBOI0
CEKTOpa
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[TogoOHBIE TeIa B IPOCTPAHCTBE.
CoOoTHOIICHHS MEXKTY TUIOMIAIIMHU
MTOBEPXHOCTEH, 00beMaMu MOA0OHBIX
TN

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBsI3aHHBIEC ¢ 00BEMOM II1apa

U TUIOIIA/IbI0 CEpHI.
MonenupoBaThb peaibHbIE CUTYAIIUU
Ha SI3bIKE€ TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MOHSITHH.

AKTyann3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJIUTH aHAJIOTHH.

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM 00HEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEJ

B IPOCTPAHCTBE.

MoneaupoBarb peajibHbIC CUTYyalluU
Ha S3bIKE€ TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHATHMN

BeKTOpbI 1 KOOPIMHATHI
B ITPOCTPAHCTBE

10

BekTop Ha ruiockocTu

U B ripocTpancTBe. CrnoxeHune

Y BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpA Ha 4ucio. Pa3noxenue
BEKTOpA M0 TPEM HEKOMILJIaHAPHBIM
BekTopaM. [Ipasuio

AKTYyaJau3upoBaThb (PakThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

OnepupoBathb MOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJIMPOBATH NIPABUIIO
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rapasJieenuneaa.

Pemenue 3ana4, CBsI3aHHBIX

C IPUMEHEHUEM NTPABUJI AECHCTBUM

C BEKTOpaMH.

[IpsamoyronpHas cucteMa KOOpJAuHaT
B npocTpancTBe. KoopanHatel
BeKTOpa. [Ipocrenme 3anaun

B KOOpJMHATAX. Y TOJI MEXIY
BeKkTopamu. CKaspHoe
MIPOU3BEACHUE BEKTOPOB.
Brrancnenue yrioB Mexay NpsSMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOL
IIPY PELICHUU T€OMETPUUYECKHUX 3a/1a4

rapajJiesenuneaa Ipu CI0KEeHUU
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP HA YHUCIIO.
HN3yyarh OCHOBHBIEC CBOMCTBA 3TUX
OIepaluu.

JaBarb onpeneneHrue npsaMoOyroJibHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3urh KOOpIMHATHI BEKTOPA
yepes KOOPAUHATHL €ro KOHIIOB.
BbiBOIUTH, HCIIOJIB30BATH (pOpMYJLy
JUIMHBI BEKTOPA U PACCTOSIHUSI MEKTY
TOYKaMH.

Bripaxkars ckansipHOE POU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIYUCIISITH YTOJI MEXAY IBYMS
BEKTOpPaMH, ABYMS HPSIMBbIMH.
HaxoauThb yros Mexay npsMou

Y IIOCKOCTBIO, YTOJI MEXIY ABYMS
IIOCKOCTSIMU aHAJIMTHYECKUMHU
METOJaMHU.

BpIBOIUTH, HCNIO/IB30BATH (hOpMYyJLy
pacCTOSHUA OT TOYKU 10 IIOCKOCTH

[loBTOpEHUE, 00001IEHNE
W CUCTEMATU3allus 3HAHUU

OcHoBHbI€ (DUTYPBI, (AKTHI, TEOPEMBI
Kypca IJIaHUMETpUH. 3aJauu
TUTAHUMETPUU U METOBI UX

Pemarsb nmpocreimme 3amaun
Ha HAXOKJICHUE JUIMH U yTJI0B
B FEOMETPUYECKUX (PUTYypax,
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penieHus.

OcHoBHbI€ (UTYPBI, HAKTHI, TEOPEMBI
Kypca CTepeoMeTpuu. 3agaun
CTEPEOMETPUH U METObI UX PEIICHUS

npuMeHsTh TeopeMy Iudaropa,
TEOPEMBbI CUHYCOB U KOCHYCOB.
HaxonuTs 110111371 MHOTOYTOJIBHUKA,
Kpyra.

Pacno3znaBath nmogo0HbIE QUTYPHI,
HaXOJUTh OTHOIICHUS JTHH

U IJIOLIAAeH.

Hcnonb3oBaTh 1pu pelieHuu
CTEepEOMETPUUECKHUX 3a/1a4 (DaKThI

¥ METOJIbI TUTAHUMETPUHN

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AITUCKA

VYyeOHbiii Kypc «BepoATHOCTP M CTAaTHCTHKA» 0a30BOr0 YPOBHS SBISETCS
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOrO YydeOHOro Kypca ©0a30BOro YpOBHS
OCHOBHOro 0011ero o0pazoBanusi. Y4eOHbIH Kypc IpeaHa3HadyeH ajsi (OpMHUpOBaHUS
y 00y4aromuxcs CTaTUCTUYECKON KYJIbTYpPhl U IOHUMAaHUS POJIM TEOPUH BEPOSTHOCTEH
KaK MaTeMaTHYeCKOTO WHCTPYMEHTa Ui W3YUCHHUs CIy4ailHBIX COOBITHH, BEIHMYHUH
u 1npoueccoB. [lpu wu3yueHnu ydyeOHOro Kypca OO0OramarTCs MpeICTaBICHUs
00y4arouMxcsi 0 METoAax MCCIEI0BaHUs U3MEHYHBOIO MUPA, PA3BUBAETCS MOHUMaHUE
3HAYMMOCTH W OOIIHOCTHM MAaTEMaTHYECKUX METOJOB IMO3HAHUSA KaK HEOThEMIIEMOMU
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

ConeprxaHue y4yeOHOro Kypca HalpaBjIeHO Ha 3aKpEIJICHUE 3HAHUH, MMOJy4YEeHHBIX
Ipy M3y4EHHUU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HAa Pa3BUTHE
NPEICTABICHUN O CIy4YailHBIX BEIMYMHAX W B3aMMOCBS3SIX MEXKAY HUMH Ha BaXKHBIX
npUMepax, CIOKEThl KOTOPBIX IMOYEPHHYTHl M3 OKpyXkarollero Mupa. B pesynbrare
y oOydamonmuxcs  JOKHO  cpopMuUpOBaThCA  MpeACTaBlIeHHME O  Haubolee
YIOTPEOUTENBHBIX U OOIIKUX MAaTEMaTHYECKUX MOJIENSIX, UCTIOIb3YEMbIX AJISl ONMUCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpadUueCKUX BEIMYUH, OTPEUTHOCTEN B pa3IMYHOIO poja
U3MEpPEHUSAX, JUIMTETbHOCTH  O€30TKa3HOM  paboThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEepPUCTHUK MACCOBBIX SIBJICHUM U MPOLIECCOB B OOIIECTBE.

B cooTBeTrcTBUM ¢ yKa3aHHbIMU LIEJISIMHU B CTPYKType Y4eOHOro Kypca
«BeposATHOCTh U CTATUCTHKA» JJISi YPOBHS CPEHEr0 o0Iero oopa3oBanus Ha 0a30BOM
YPOBHE BBIIEJICHBI CIEAYIOIIME OCHOBHBIE coOjAepXkaTeiabHble JUHUU: «ClydailHble
COOBITHS M BEPOSTHOCTHY, «CiyyaliHble BEJIMUYUHBI U 3aKOH OOJIBIINX YHUCEI.

Baxnyio wyacth ydeOHOro Kypca 3aHUMAaeT HW3YYEHHE T'€OMETPUUYECKOTrO
1 OMHOMMAJILHOTO pachpe/iefieHuii U 3HAKOMCTBO C MX HENPEPBhIBHBIMM aHAJOraMu —
MOKAa3aTeJIbHBIM U HOPMaJIbHBIM PacIpeIeICHUsIMH.

Conepxxanne nuHMM «CriydailHble COOBITHSI M BEPOSTHOCTH» CIYXKUT OCHOBOMU
st (OpMHUPOBAaHUSA TPENCTABICHUNH O paclpeiesieHud BEpOSTHOCTEH MEXIy
3HAYEHUSAMM CIydyalHbIX BEJIUYMH, a TakKe JTa JIMHUS HeoOXoauma Kak 0aza
JUI U3YYEHHUs 3aKOHa OOJBIIMX YHCeN — (PYyHIAMEHTAJIbHOIO 3aKOHA, JEWCTBYIOIIETO
B IIPUPOJIE M OOIIECTBE UM MMEIOIIEr0 MareMarndeckyro ¢opmanmsanuio. CaMm 3aKoH
OONpLIMX YMCEd TNpe[saraeTcss B O3HAKOMUTEIbHOM (opmMe ¢ MHUHHUMAIbHBIM
UCIOJIb30BaHUEM MaTeMaTUYEeCcCKOro (popmanuzma.

Templ, CBSI3aHHBIE C HEMPEPBIBHBIMU CIIYYalHBIMH BEIMYUHAMH, AKIECHTHPYIOT
BHUMaHUE OO0YyYaromIMXCsl Ha ONMMCAHUU U U3YyYEHUH CIy4alWHBIX SIBJICHUN C MOMOUIbIO
HenpepbIBHBIX ~ QyHKIUHA. (OCHOBHOE BHHUMAaHHWE yIENIsAETCS  IOKa3aTeJIbHOMY
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U HOPMAJIBHOMY pachpelesieHusM, TpPH OTOM TMPEANOiIaraeTcs O3HAKOMHTEIHLHOE
H3y4eHHue MaTepraiia 0e3 10Ka3aTeIbCTB IPUMEHIEMBIX (PaKTOB.

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX [IJI1 HW3yYEeHHS Yy4eOHOTo Kypca
«BeposTHOCTh M cTaTUCTHKa» — 68 dacoB: B 10 kiacce — 34 yaca (1 yac B Hezuenw),
B 11 knacce — 34 gaca (1 gac B Hezenmo).

COIEPKAHUE OBYUEHUA

10 KVIACC

[IpencraBienue JaHHBIX C MOMOMIbIO Tabmuu W auarpamm.  CpenHee
apudmeTnueckoe, MelMaHa, HauboJbIIIee U HAMMEHBIIIEE 3HAUEHUS, pa3Max, TUCIIEePCHUs
Y CTaHJApTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBIThI) U Ciy4ailHble COOBITHS. DJIEMEHTapHbIE
coObiTHst  (Mcxoabl). BeposiTHocTh  ciydaiiHOro coObiTusi. bBiM30CcTh  4acTOTHI
U BEPOATHOCTH COOBITHI. CiydailHble ONBITHI C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITHI B OMbBITaX C PABHOBO3MOXKHBIMH IJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HajJ COOBITUSIMU: TIEpECeUCHHE, OOBEIUHEHUE, MPOTHUBOIOI0XKHBIC
coObITHs. JJuarpammel Ditnepa. @opmyna CI0KEHUsT BEPOSITHOCTEH.

VYcioBHasE BEPOATHOCTb. YMHOXEHHE BEpOSTHOCTEU. JlepeBo CiaydallHOro
skcriepuMenTa. @opmysia MOJHON BEposATHOCTH. HezaBucuMbie COOBITHS.

KomOunaropaoe mpaBuio ymHoxkenus. llepecranoBku u dakropuan. Yucmo
couetanuil. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa.

bunapHblil ciyvailHblii onbIT (MCOBITaHKME), ycrnex M Heynada. HeszaBucumble
ucnbiTanus. Cepust HE3aBUCUMBIX UCIBITAHUM 10 MepBoro ycrexa. Cepusi He3aBUCUMBIX
WCTIBITAaHUN bepHyIu.

Cnyuaiinas BenMunHa. Pacnipenenenue BeposiTHOCTEN. Jnarpamma pacnpeaeneHusl.
[Tpumeps! pactipeneneHuii, B TOM 4ncCie, FTEOMETPUUECKOEe U OMHOMHUAIBHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWMHBIX BEJIUYUH: MAaTEMaTUYECKOE OXKHUIAHUE,
JUCIIEpCUsS W CTaHJApPTHOE OTKJIOHEHHE. [Ipumephl NpUMEHEHHS MaTeMaTU4YECKOIo
OXKHUJIAaHUSI, B TOM YHUCJE B 3aJadyax U3 IIOBCEIHEBHOM JKHM3HU. MaremaTu4yeckoe
OKUJaHUE OWHApHOW CilydalHOM BEIMYMHBL. MareMaTHdeckoe OXKUJaHUE CYMMBbI
CIIy4alHBIX BeIMYUH. MaremMaTudyeckoe OXUIaHWE U JIUCTIEPCHUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEIEICHUM.

3aKoH OOJBIIMX YUCET M €r0 poJib B HayKe, MpUpose U o0ImIecTBe. BoIOOpOUHBIit
METOJI UCCJICIOBAHUIA.

[Ipumepsl  HENpEpBIBHBIX  CIAydaHbIX BeJWuuH. [loHATME O TJI0OTHOCTH
pacnpeneneHus. 3ajaayd, MPUBOJAIINE K HOpMallbHOMY pacnpeaenenuto. llonstue
0 HOPMaJIbHOM PaCIpPEICICHUH.
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INPEAMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 kiracce oOydaromuiicss HOJy4UT CIAEAYIOMINUE IPEAMETHBIE
pE3YJIbTATHI:

YUTATh U CTPOUTH TAOJIUIIBI U TUArPAMMBbIL;

OlepUpOBaTh MOHATHUSAMU: CpefHee apudMeThuyecKkoe, Me[uaHa, HauOoIbliee,
HavMEHbIIEE 3HAUCHUE, Pa3MaX MACCHBA YUCIIOBBIX JaHHBIX;

OTIEpUPOBATH MOHATUAMHU: CITyYaWHBIN SKCIIEPUMEHT (OTIBIT) U CITy4ailHOE COOBITHE,
AJIEMEHTAapHOE COOBbITHE (PJIEMEHTApPHBIM UCXO0J) CIY4alHOTO OMbITa, HAXOIUTh
BEPOSITHOCTH B OMNBITAX C PABHOBO3MOXKHBIMHU CIIYYalHBIMH COOBITHUSIMU, HAXOAMTh
Y CPaBHUBAThH BEPOSITHOCTU COOBITUN B U3YYEHHBIX CIy4alHBIX HKCIEPUMEHTAX;

HaxXoAUTh U (GOPMYJIMPOBATH COOBITHS: MepecedyeHue U OOBEIUHEHUE JTaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIMOJIOKHOE JAaHHOMY  COOBITHIO,  IOJIb30BAaThCS
auarpaMMaMu Jusepa u GopMyIIon CI0KEHUS BEPOSTHOCTEH MPHU PEIICHUH 33]1a4;

ONEpUPOBATh TMOHATUSMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C TOMONIbIO IPaBHJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CJIIy4allHOT'O OIIbITA;

MPUMEHSTH KOMOWHATOPHOE MPABUII0O YMHOXKEHHUSI TIPU PEIICHUH 33/1a4;

ONEpUPOBATh TMOHSITUSAMH: UCIBITAHWE, HE3aBUCHUMBIE HCIBITAHUSA, CEpUsd
UCIIBITAHWM, YCIIEX U Hey/aua, HAXOJIUTh BEPOATHOCTH COOBITUN B CEpUM HE3aBUCUMBIX
UCIIBITAHUI J10 MIEPBOro ycrexa, HaXOJUTh BEPOSITHOCTU COOBITUN B CEpUU UCIBITAHUM
bepuymu;

ONEepUpPOBATh MOHATUSMHU: CIydailHas BEJIMYMHA, pacHpelle]IeHUE BEpPOSITHOCTEH,
JyarpaMMa pacupeiesieHusl.

K koniy o0yuenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAyIOIINe MPeIMETHbIC
pPE3yIbTaTHI:

CPaBHUBATh BEPOSITHOCTH 3HAYECHUM CIY4aHOW BEIMYMHBI I10 PACIIPEIEICHNAIO WIH
C IIOMOMLIBIO JUarpaMM;

OIIEpUPOBATH MOHATUEM MAaTEMaTUYECKOIO OKHUJAHUs, IPUBOAMUTH IIPUMEPHI, KaK
NPUMEHAETCA  MAaTEeMaTH4YECKOE  OXKHMJIAHHWE CIIy4allHOM  BEIMYMHBI  HAXOIWTh
MaTEMaTUYECKOE OXKUAAHUE 10 JAHHOMY PACIIPEAEICHUIO;

MMETH IIPECTABICHUE O 3aKOHE OOJIBIINX YUCEIT;

MMETH IIPEACTABICHUE O HOPMAJIbHOM PACIIPEICIICHUN.
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10 KJIACC
HaunmenoBanue paznena |KomnuectBo OCHOBHOE conepKaHue OcCHOBHBIC BUJIBI ICITEIbHOCTH
(TembI) Kypca 4acoB o0y4Jaromuxcs
[IpencraBieHue faHHBIX 4 [IpencraBinenne faHHBIX C IOMOILLIBIO N3BaexkaTs nHpoOpManuo u3 TadbiuIl
W OIMCaTeIbHas CTAaTUCTUKA Tabmu 1 nuarpamMm. Cpenxee U IMarpaMM, MCMOJIb30BaTh TaOIUIIbI
apudmMeTnyeckoe, MearaHa, Y MarpamMMBbl JUIsl IPEICTABICHUS
HanOoJpIIeE U HAUMEHBIIEE CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCus, Haxomurh onvcarensHble
CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBBIX XapaKTEPUCTUKU JaHHBIX.
HabOpOB BeiiBUraTh, KpUTUKOBATH
TUIIOTE3bI O XAPAKTEPE CIIYYanHOU
VU3MEHYMBOCTH U OINPEAEIISAIOIHNX €€
dakTopax
CiydaitHbI€ OIBITHI 3 CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) BoiieasiTe Ha puMepax ciydyanHble

U Ciy4yailHble COOBITHS,
OTBITHI C PABHOBO3MOKHBIMU
HIIEMEHTAPHBIMU UCXOJIaMU

U CIIy4aiiHble COOBITHSI.
DnemMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB CiTy4aiiHOrO COOBITHS.
BepostHOCTH COOBITHII B OIBITax

C PaBHOBO3MOYHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.
[IpakTnueckas padora

COOBITHS B OMIMCAHHOM CITy4ailHOM
OTIBITE.

@ opmMyJHpPOBATH YCIOBUS TPOBEACHUS
CIIy4alHOTO OIIBITA.

Haxomauthb BepOSTHOCTH COOBITHIA

B ONBITaX C PABHOBO3MOKHBIMU
UCXOJIaMH.

MoaenupoBarthb OIBITHI

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
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UCXOJIaMHU B XOJI¢ MPAKTUICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIO’KEHUE BEPOATHOCTEU

Onepanuu Hai COOBITUSIMU:
nepecedeHre, 00beIMHEHNE COOBITHM,
MIPOTUBOMOJIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmyna
CJIOKEHHUSI BEPOSITHOCTEN

HUcnonb3oBarh 1uarpaMMsl Disepa
U CJIOBECHOE OIKUCAaHUE COOBITUI
JUTsl OPMYJIMPOBKU U U300PAKEHUS

00BeIMHEHUS U TIEPECCUCHHS COOBITHIA.

Pemarts 3a1a4u ¢ UCIIOIb30BAaHUEM
(bOpMYIIBI CITOXKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYAaHHOTO OIMBITA,
dbopmyIia moaHOM
BEPOSITHOCTH

W HE3aBUCHUMOCTh COOBITUM

VY ca0BHAs BEPOATHOCTE. Y MHOXKCHUE
BEPOATHOCTEN. [[epeBo CiydaitHOTO
skcnepumenTa. Gopmyiia moaHoOu
BeposiTHOCTU. HezaBrcumble coObITHA

Pemathb 3a1a4M Ha HAX0XKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepEBa
CIIy4allHOTO OIIBITA.

OnpenensiTb HE3aBUCUMOCTb COOBITHI
1o ¢hopMyJie 1 1O OpraHu3aIuu
CIIy4alHOrO OIbITA

DneMeHThl KOMOMHATOPUKHU

KomMOunaropHoe npaBuio
ymHOxeHus. [lepecranoBkH

u ¢akropuan. Yucio coyeTaHui.
Tpeyronbauk Ilackansa. @opmyia
6unoma HeroTona

Hcnouab3oBaTh IpaBuil0 YMHOKEHUS
JUTS TIEPEYMCIICHUS COOBITUIN

B CJIy4allHOM OIIBITE.

IMoan3oBaTbest hopMyson

U TpeyroibHUKOM Ilackass

JUISL OMPENIETIEHUS YHCIIa COUETaHUN

Cepun mocinea0BaTeNbHbBIX
HMCTIIBITAHU I

bunapHbIii CITydaliHbIN ONBIT
(ucnipITaHue), ycrex U Heyjaaya.
HezaBucumeie ucnbitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh Cl10KHBIE DKCIIEPUMEHTBI
Ha OTJICJbHBIEC UCTIBITAHUS.
OcBauBaTh NOHATHSI: HCIBITAHUE,
CEpHsl HE3aBUCHUMBIX HCIIBITAHU.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnslTanui bepryium.
[IpakTrueckas pabora

C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JINILL

IIpuBoauTH IPUMeEPBI CEpUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarpb 3aga4m Ha IOUCK
BEPOSITHOCTEN COOBITUH B CEpUU
VCTIBITAHUU J10 TIEPBOr0 ycrexa

Y B CEpUSIX UCTIBITAaHUN bepHyiuiu.
HM3yuyars B X01e NPaKTHYECKOMI
padoThI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIMII BEPOSITHOCTH
COOBITHI B CEPUSIX HE3ABUCUMBIX
HCIBITAHU I

CrnyuaiiHble BEJIMYUHbI
W pacrpeaesieHus

CrnyyaliHas BeIMYUHA.
Pacnpenenenue BEpOATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H ITPOU3BCACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YHCJIe TEOMETPUIECKOE
1 OMHOMMAJIBHOE

OcBauBaTh NOHATHS: CIIydaiiHasI
BEJIMYMHA, pacnpeaeseHue, Tadbauna
pacrpeneneHus, [uarpamma
pacrpeneneHusl.

IIpuBoauTs NpuMepsbI
pacrpeelieHui, B TOM YHUCIIe
Te€OMETPUYECKOTO0 U OMHOMHAIILHOTO.
CpaBHMBaTh pacnpeieacHus
CIIy4alHBIX BEJIMYNH

Haxonurthb 3Ha4YE€HUS] CYMMBI

Y TIPOU3BENICHUS CITyYalHbIX
BEJIMYMH.

Crtpouts u pacnosHaBath
reoOMEeTpUYeCcKoe U OMHOMUATIBHOE
pacrpeneneHue
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[ToBTOpEHUE, 00001IEHNE, 5 OnucarenbHasi CTATUCTHKA. IHoBTOPATH H3yYEeHHOE
cUCTEMaTu3alus 3HaHUH CrnyyaiiHble OIBITHI U BEPOSITHOCTH U BBICTPAMBATh CUCTEMY 3HAHUU
CIIy4aiiHbIX coObITHI. Onepamuu
HaJl COOBITUSIMU. DJIEMEHTHI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBbIX
HCTIBITAHU
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
Haunmenosanue pasnena  |KonuuecTtso OcHoOBHOE copepx)aHue OCHOBHBIE BH/JIbI IESATEILHOCTH
(TemnI) Kypca 4acoB o0 ydJaromuxcs
Marematnueckoe OKuIaHue 4 [Ipumepsl npuMeHeHUs OcBauBaTh NOHATHE MATEMAaTUYECKOTO
CIIy4allHOM BEJINYMHBI MAaTeMaTUYECKOr0 OXKUIaHUS OKMJIAHUS.
(cTpaxoBanue, 10TEpES). IIpuBoauTh 1 00CYKIAATH IPUMEPHI
MaremaTnyeckoe 0KUJaHue CyMMBI IIPUMEHEHUS MATEMATUYECKOTO
CIIy4aliHbIX BEJIUYMH. OKHJIaHUS.
MareMaTnyeckoe OKuJaHue BbrumncasiTh MaTEMaTHYECKOE
reOMETPUYECKOro U OMHOMHUAILHOTO OKHJIaHHUE.
pacnpeneseHun Hcnonb30BaTh NOHATHE
MAaTeMaTHYECKOIO OXKUIAHUS
Y €ro CBOWCTBA ITPU PELICHUHN
3a/1a4.
HaxoauTs 110 U3BeCTHBIM (hOpMyJiamMm
MaTeMaTH4YECKOE 0KUAAHUE CYMMBI
CIIy4alHbIX BEJIUYMH.
Haxoautsp 1o u3BecTHbIM (hopMynam
MaTEeMaTUYECKHE 0XKUAAHUS
CIIy4ailHbIX BEJIMYMH, UMEIOIINX
reOMETPUYECKOE U OMHOMUAIBHOE
pacrpeneneHus
Jucnepenst 1 cTaHIapTHOE 4 Jlucniepcus U CTaHAAPTHOE OcBauBaTh NOHATHUS: TUCIIEPCHS,

OTKJIOHEHHE CIIy4anHOU
BEJINYMHBI

OTKJIOHEHHE. Jlucniepcun
r€OMETPUYECKOTO U OMHOMHAILHOTO

CTaHIAPTHOE OTKJIOHEHUE CIy4alHOU
BEJINYUHBI.
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pacmpeneacHusl.

[IpakTuaeckas pabota

C UCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0JINILL

Haxoaurts nucriepcuto

10 pacipeaesICHHUIO.

Haxoaurhb 110 N3BECTHBIM
dbopMynaM TUCTIEPCUIO
TCOMETPHYECKOT0 U OMHOMHAIBHOTO
pacripe/ielieHus, B TOM YUCJIE B XOJI€
MPaKTUYECKON paboThI

C HMCMOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIHI]

3aKkoH OOJIBIIINX YHUCEIT

3akoH OonpIMX uncesn. BeiOopouHsbii
METO/] UCCJICTOBAHUIA.

[IpakTnueckas padbora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JINILL

3HAKOMHUTBCH C BHIOOPOYHBIM
METOJIOM HCCIIEIOBAHMS COBOKYITHOCTH
TTaHHBIX.

M3yuaTsh B X0/1€ MPaKTUYECKOH pabOThI
C MCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIUIl MPUMEHEHUE BHIOOPOYHOTO
MeTO/Ia UCCIIeI0BaHUs

HenpepriBHbIE CilydaiiHbIe
BEJIMYUHEI (pacrpeeseHus )

[IpruMepbl HENPEPBIBHBIX CIIYYAMHBIX
BenMYMH. OyHKINS IIIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrpeeneHUe U €ro CBOMCTBa

OcBauBaTh NOHATHUSA: HENPEPHIBHAS
Cly4yalHasl BEJIMYMHA, HEITPEPBIBHOE
pacnpeneneHue, GyHKIUS MITOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAMTH PUMEPBI HENPEPBIBHBIX
CIIy4alHBIX BEJIUYHNH.

Haxomauthb BepOsSTHOCTH COOBITHIA

10 JJaHHOM ()YHKIMU TJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOT'O PacpeesIeHUs
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Hopmanbenoe pacnipenenenue 2 3agayu, NpUBOASIIME K HOpMaIbHOMY | (OcBauBaTh MOHATHS: HOPMAIBHOE
pactpeneneanto. OyHKIus pacIipeiesieHue.
IJIOTHOCTU U CBOMCTBA HOPMAJIBHOTO Bo1esiTh M0 ONKMCAaHUIO CIydalHbIe
pacrpeesIeHUsI. BEJINYMHBI, PACTIPEACIICHHBIC
[IpakTrueckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C MCTIOJIb30BAHUEM JJIEKTPOHHBIX IIpuBoauThH NpUMeEPHI 33724,
TabJIUIL NPUBOASIINX K HOPMAJIbHOMY
pacrpeaeneHuro.
Haxomaurtp 4MCIOBBIE XapaKTEPUCTUKH
HOPMaJIbHOT'O PaCIpEICIICHUS
10 U3BECTHBIM (POPMYIIaM.
Pemartn 3a1a4u, CBI3aHHBIC
C MIPUMEHEHUEM CBOMCTB HOPMAIBHOTO
pacIpeieieHui, B TOM YHCJIIE
C HCIOJIb30BAHUEM JIEKTPOHHBIX
TaOJIAILL
[ToBTOpeHue, 06001IeHNE 19 [IpencraBnenne faHHBIX C TIOMOIIBIO [TOBTOPSTH U3y4EHHOE U BHICTPAUBATh

N CUCTEMAaTHU3alus;d 3HAHUU

TaOJIMI U TMarpaMm, onucaTelbHast
CTaTUCTHUKA, OTBITHI

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIUUCIICHUE BEPOATHOCTEN COOBITHI
C IpUMeHEeHHEM (HOopMyIT

U rpauuecKrX METO/I0B
(koopauHaTHas psiMasi, 1EPEBO,
nuarpamma Disepa), ciaydaiHbie

CHUCTEMY 3HAHUM
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BEJIMYMHEBI U PACTIPEICIICHUS,
MaTEMATUYECKOE OKUIAHUE
CIIy4aliHOM BEJIMYUHBI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI' PAMME

34
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHU K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBEPA3OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUSA 11O MATEMATHUKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa OOpa3OBaHMUS
UCIIOJIb3YETCS TepedeHb (KOAM(PUKATOpP) pachpeeseHHBIX MO KjaccaMm MpPOBEPsEeMbIX
TpeOOBaHMIT K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEIbHONW MPOTPaMMBbI
CpeIHero o0Iero oopa3oBaHus U SJIEMEHTOB COJESPIKAHUS 110 MaTeMaTHKE.

10 KIIACC

IIpoBepsiemble TPeOOBaHMS K pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbLHOM
MporpamMmabl

Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 0o0pa3oBaTeIbHOM MporpaMMbl CpeIHETO 00111eT0 00pa30BaHuUs
pe3yJsbTara

1 Uucna u BeIYKMCIICHUS

11 OnepupoBaTh NOHATUSAMU: PAMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATUYHASL TPOOH, TTPOIEHTHI

19 Boinonuate  apudgmeTnyeckue  onepalud ¢ palMOHAIbHBIMU
' U JCUCTBUTEIBHBIMU YHCIAMU

13 Breimonusate  mpuOIMKEHHBIC BBIYUCIICHUS, WCIIONB3Ysl TPaBHIIA

OKpPYTJICHM:A, ACJIaTh HPUKUIKY U OLICHKY pPE3yJibTaTa BBIYMCJICHU M

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIbIM  IIOKa3aTelieM,
CTaHmapTHas Qopma 3alucu JEHCTBUTEIBHOIO YHCIA, KOpPEHb
1.4 HATYpaJIbHOM CTENEHHU; MCIOJIb30BaTh MOAXOAIIYI0 (opMy 3amucH
NEUCTBUTENBHBIX 4YUCEN JUIl PEIICHUS NPAKTHUYECKUX  3a1a4
Y NIPEACTABIICHUS TaHHBIX

OnepupoBaTh NOHATUSAMHU: CUHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJILHOTO
1.5 yria; UCHOJb30BATh 3alMCh MPOU3BOJIBHOIO yIria 4yepe3 oOpaTHBIE
TPUTOHOMETPUYECKHUE (PYHKITUU

2 YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
2.1 LEeJI0e, PALMOHAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
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BoinonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX — BBIPAKECHHIM

2.2
U peliaTh TPUTOHOMETPUYECKUE YPABHCHUS
BrimmonssaTs npeoOpa3oBaHus HETIBIX, palMOHATBHBIX
2.3 Y VMPPalOHAIBHBIX BBIPAKEHUW U PEIIATh OCHOBHBIE THUIIbI LIEJIBIX,
paloHaIbHBIX U UPPALIMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
5 4 [IpumeHsITh ypaBHEHUS U HEPABEHCTBA JIJIs PEIICHUS] MaTeMaTHYeCKUX
' 3a/1a4 U 3a7a4 U3 Pa3IudHbIX 00J1acTel HAYKU U peaTbHOMN KU3HU
MopenupoBaTh peasibHbIE CUTYaIluu Ha SI3BIKE aJreOpbl, COCTABIISITH
2.5 BBIPAKEHMU S, ypaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 33a4H, UCCIIEI0BATh
MIOCTPOCHHBIC MOJICTIN C UCIIOJIb30BAHUEM alllapara ajareopbl
3 Oynkuuu u rpadpuKu
OnepupoBaTh MOHATUAMHU: (YHKIHS, CIIOCOOBI 3aMaHUs (PYHKIIUH,
3.1 00acTh ONpeJeieHuss M MHOXECTBO 3HAYeHUN (YyHKIUHU, Tpauk
(G yHKIMH, B3aUMHO 00paTHbIe (PYHKINUU
39 OnepupoBaTh MOHATHSAMH: YE€THOCTh U HEUETHOCTb (PYHKIIUU, HYJIH
’ GyHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnions3oBaTh rpaduku GyHKIMN 11 pelieHus] ypaBHESHUN
3.4 Ctpouth M uuTaTh TpapuKu JIUHEHHON (DYHKIIMHU, KBaIpaTUIHOM
' GyHKIIMU, CTENEHHON (PYHKITUU C IIEJIBIM TTOKa3aTeIeM
Hcnons3oBatk rpaduku (YHKIUNA i1 UCCIICOBAHUS IMPOIECCOB
35 Y 3aBUCUMOCTEH TP PEIICHUH 3a7a4d U3 JIPYrux y4eOHBIX MPEAMETOB
) U PEaTbHOM JKH3HU, BBIpaXaTh (OPMYIaMU 3aBHCHUMOCTH MEXIY
BEJIMUMHAMU
4 Hauana maTemMaTHueckoro aHajimsa
41 OnepupoBaTh MOHATUAMH: TOCIEIOBATEILHOCTh, apu(pMeThuuecKas
' Y F€OMETpUUECKas TPOrPecCcCuu
OmnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBAOIIAS T€OMETPHUICCKAS
4.2 IpPOrpeccus, CymMMa OCECKOHEYHO YOBIBAIOIIEH TIeOMEeTPHUUYSCKOU
MIpOrpeccuu
4.3 3agaBaTh MOCIEAOBATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOWMCTBA MOCJEAOBATEIBHOCTEM H  MOPOTPECCHI
' JUISL PEIICHUS PealIbHBIX 3a/1a4 MPUKIAJHOTO XapaKkTepa
5 MHoXecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTl€palluK HaJ MHOXECTBAMHU
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Hcnonb3oBaTh TeopeTHKO-MHO)KeCTBCHHBIﬁ armapar i OIMCaHUA

5.2 pEeaJIbHBIX TPOLIECCOB W SIBJICHUM, MPU PEUICHUU 3a7ad U3 APYrHX
y4€0OHBIX IPEIMETOB
53 OnepupoBaTh MOHATUAMM: OINpEACICHUE, Teopema, CIEACTBUE,
' JI0Ka3aTesIbCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTHKA
6.1 UwuTtarh ¥ CTPOUTH TAOJUITHI U TUATPAMMBI
OnepupoBaTh TOHATHUSIMU: CpeaHee apudmernueckoe, MeAuaHa,
6.2 HauOoJblIee, HaUMEHbIIEE 3HAYEHHE, Pa3Max MAacCHUBa UYMCIOBBIX
JAHHBIX
OnepupoBaTh NOHATHUSMHU:  CIY4YallHBIA  HKCIIEPUMEHT  (OIBIT)
U ciy4ailHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIN
6.3 UCXOJ) CIIy4ailHOrO OIbITA; HAXOAWTh BEPOATHOCTH B OIbITaX
' C  PpaBHOBO3MOXHBIMM  CIy4allHBIMU  COOBITHSIMH,  HAaXOJIWTh
U CpaBHUBATh BEPOSITHOCTH COOBITMM B HW3YYEHHBIX CIy4alHBIX
IKCIIEPUMEHTAX
Haxoaute 1 popmynrpoBath cOOBITHS: TIEpeceUEeHUE U OOBEANHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, TIPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThCsl  AUMarpaMMaMu Oisepa U (HOpPMYNIONH  CIOXKEHUS
BEPOSITHOCTEN NIPU pELICHUH 3a7a4
OnepupoBaTh MOHATHUSAMH: YCIOBHAs BEPOSITHOCTb, HE3aBHCUMBIE
6.5 COOBITHS; HAXOAUTh BEPOATHOCTH C TIOMOIIBIO MpaBUiia YMHOKEHHUSI,
C TIOMOUIBIO JIepeBa CIIydailHOro OrbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIO YMHOXKEHHUS MpPHU PEIICHUH
' 3a1a4
OnepupoBaTh MOHATUAMM: HUCHBITAHHE, HE3ABUCUMBIE HMCIBITAHHUS,
6.7 CepHsl UCIIBITAHMI, yCIIEX U HEYlaua; HaAXOJIUTh BEPOSATHOCTH COOBITHIA
' B CEpPUM HE3aBUCUMBIX HCIBITAHUI 10 MEPBOr0 YCHeXa, HAaXOJWUTh
BEPOSITHOCTU COOBITUI B cepuM UCTIbITAaHUN bepHyimu
6.8 OnepupoBaTh NOHATUSMM: CIydalHas BEJIMYWHA, PACIPEIACICHUE
' BEPOSITHOCTEH, AMArpaMmma pacipeieIeHus
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUSMHU: TOUKA, IPAMasi, IJIOCKOCTh
79 [TpyMeHsATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX TIpH

PCUHICHHUH I'COMCTPHICCKHX 3a/1a4
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7.3

OHCpI/IpOBaTB MNOHATHAMMU: TIAPAJIICIIBHOCTD U ICPIICHAUKYIIAPHOCTD
IIPpsAMBIX U IUIOCKOCTEH

7.4

KnaccuduunpoBaTe B3auMHOE pacioIOKEHUE MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMH: IBYTPAHHBIA YroJl, TPaHU JIBYI'PAHHOTO
yria, peOpo JABYIpaHHOIO YIJIa, JIMHEWHBIN yroy JBYIPAaHHOIO YIia,
rpagycHasl Mepa ABYTPAHHOIO yIJia

7.6

OHCpI/IpOBaTB IMOHATHUAMMU: MHOI'OT'PaHHHUK, BBIHYKHBIﬁ 151 HCBBIHYKHBIﬁ
MHOI'OI'PaHHHUK, 9JICMCHTBI MHOI'OI'PaHHUKA, HpaBHHBHBIﬁ MHOT'OI'PaHHHK

7.7

Pacnio3HaBaTh OCHOBHBIE BUIBl MHOTOTPAaHHUKOB (TIMpaMua, Mpu3Ma,
PSMOYTOJIBHBIN TIapasuiesienumne, Kyo)

7.8

KnaccuduuupoBaTb MHOTOTpaHHHKH, BBIOMpAss OCHOBAHUSA IS
KjJaccu(ukanuu  (BBITYKJIBIE W HEBBINYKIIBIE MHOIOIPAHHHKM,
IIPABWIBHBIE MHOTOI'PDAaHHUKH, INpPSAMbIE W HAKJIOHHBIC IIPU3MBI,
napajIeIenuIebl)

7.9

OHepI/IpOBaTB IIOHATHUAMMU. CCKYyIaAa IINTIOCKOCTB, CCUCHUC
MHOTI'OT'PaHHHUKOB

7.10

OOBACHATP MPUHLMIIBI TOCTPOEHUSI CEUYEHUH MHOTOrPaHHUKOB,
UCIIONB3YSl METO/ CIIE0B

7.11

Crpoutb ceyeHuss MHOTOIPAaHHUKOB METOAOM CJENIOB, BBINOJIHATH
(BBIHOCHBIE) TUJIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bug cBEpXy, COOKY, CHU3Y

7.12

Pemiate 3aa4YM Ha  HaXO0XIACHHUC TCOMCTPUUCCKUX  BCIIMYHMH
I10 06pa3uaM HJIM aJIrOpUuTMaM, IIpUMCHSSI U3BCCTHBIC aHAIUTHYCCKHEC
MCTOAbI IIPpHU PCIICHUMU CTAHAAPTHBIX MATCMATHUYCCKUX  3aaay
Ha BBIYHUCJICHUC paCCTOﬂHI/Iﬁ MCKAY ABYMA TOYKaMH, OT TOYKH
a0 HpﬂMOﬁ, OT TOYKH OO INNIOCKOCTHU, MCIKAY CKPCIIWBAOIIMMUMMHCA
IIPpsAMBIMHA

7.13

Pemarn 3ala9M Ha  HaxXO0XACHUC T COMCTPUUCCKUX  BCIIMYNH
I10 06pa3uaM HIIA AJITOPUTMaM, IIPUMCHSA U3BCCTHBIC aHAJIMTUICCKUC
MCTOAbI IIPpH PCIOCHUMW CTAHAAPTHBIX MATCMATHUYCCKUX  3aaay
Ha BBIYHCJICHUC YI'JIOB MCIKAY CKPCIINBAIOIIUMUCA IIPAMBIMHU, MCKIY
HpﬂMOﬁ H IINIIOCKOCTBIO, MCKIY INNIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Beruncnars o0beMbl U IUIOMIAAM MOBEPXHOCTEM MHOTOIPAHHUKOB
(mpu3ma, mnUpamMuza) C TOpUMEHEHHWEM (HOpMYyN, BBIUUCIATH
COOTHOIIICHMSI MEXIy IUIOMIAIIMH  TOBEPXHOCTEH, OOBEMaMH
MOI00HBIX MHOTOTPAaHHUKOB
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7.15

OHGpI/IpOBaTL IMOHATUAMMA: CUMMCTpHUA B IIPOCTPAHCTBC, LNCHTP, OCb
U IINIOCKOCTb CHUMMCTPHM, HCHTP, OCb H IINIOCKOCTH CHUMMCTPHU

burypsbl

7.16

N3Bnekats, mpeoOpa3oBBIBATH M WHTEPIPETUPOBATH HHQPOPMAIIUIO
0 TMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPeCTaBICHHYIO
Ha YepTekKaX U PUCYHKAX

7.17

[IpumensTh r€OMETPUUYECKUE (bakThbI JUISL pelmeHus
CTEPEOMETPUYECKUX 3aJad, MPEANOJIaratolinX HECKOJBKO IIaroB
pEIICHMs], €CITU YCIIOBUS TPUMEHEHUS 3a/1aHbl B SIBHOU (hopMe

7.18

[IpumeHsaTh mpocTeiilline MPOorpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAlIMUOHHBIE CHCTEMbl TMPH PEIICHUU CTEPEOMETPUYECKHUX
3a/1a4y

7.19

HpI/IBO,ZII/ITB IMPUMCEPBI MATCMATUYICCKUX SaKOHOMepHOCTGﬁ B ITpUPOJaC
H JKXU3HH, pACIIO3HABATD ITPOSABJICHNUC 3aKOHOB I'COMCTPUHU B HCKYCCTBC

7.20

[IppuMeHsaTP TONlydEHHBIE 3HAHUSA HaA MPAKTUKE: AHAIM3UPOBATH
peanbHbIE CUTyallMM W NPUMEHATHh W3YYEHHBIE MOHSATHS B IIPOLECCE
MOMCKA pEIIEHUsI MaTeMaTU4YeCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOZCIIMPOBATh  PEAJIbHBIE CUTyallUd Ha  S3BIKE T'€OMETpPHH,
UCCIEN0BaTh  IIOCTPOCHHBIE  MOAEIM  C  HCIOJIb30BAHHUEM
reOMEeTPUYECKUX MOHSITHM W TeopeM, ammapara ajireOphl, pelaTh
IIPAKTUYECKUE 3aJa4M, CBA3AHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX
BEJINYUH

IIpoBepsieMble 3J1eMEHThI COAEePKAHUS

Kon

[IpoBepsieMblid 3JIEMEHT COIEPKAHUS

1

Yuciaa 1 BEIYMCICHUS

1.1

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, MPOLIEHTHI,
OeCKOHEUHBIE TMepHoguYeckre apodu. Apudmernyeckue ornepanuu
C palroHAJIbHBIMU YHCIAMH, TNPEOOpa3OBaHUs YHCIOBBIX BBIPAKECHUU.
[Ipumenenne npobeil W TMPOLEHTOB MJIs PEIICHUS NPUKIAAHBIX 3a7ad
W3 Pa3JINYHbBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HHU

1.2

JleiicTBuTEeNnbHBIE 4YHCHA. PalMoHaNbHBIE W UPPAUUOHAIBHBIC YHCIA.
Apudmernueckue ornepanuu c NEUCTBUTEIIbHBIMU YHCIIaMH.
[TpubnvkeHHbIE BBIYUCIICHUS, TIpaBUJia OKPYTJEHUS, MPUKUJIKA U OIIEHKA
pe3yibTara BbIYUCICHUN
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Cremmienp ¢ 1mensiM  mokazateneM. CranmapTHas ¢Gopma  3amucu
JeHUCcTBUTENbHOrO uHcna. Vcnonp3oBaHue mnoaxozsmie Gopmbl 3amnucu

1.3 .
JNEUCTBUTENBHBIX ~ YMCEJ  JUIsl  PEIIECHHs  NPAaKTUYECKUX  3a4ad
Y IIPEJICTABICHUS JaHHBIX
14 Apubmernyeckuii KOpPEHb HaTypajabHOU CTEIECHU. JevicTtBus
' c apu(pMETHUYECKUMH KOPHSIMU HaTypaIbHON CTEIIEHU
15 CuHyC, KOCUHYC ¥ TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
' apKTaHT€HC YUCIIOBOI'O apryMEHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE MPEOOPa30BAHUS
29 [IpeoOpazoBanue  TPUTOHOMETPUUYECKHUX  BBIPAKCHHIA. OcHOBHBIE
' TPUTOHOMETPUYECKUE HOPMYIIBI
23 YpaBHeHHE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pElICHHE HEPABEHCTBA.
' Merton nHTEpBAIOB
2.4 Pemenue uenbix 1 1poOHO-palliOHAIbHBIX YPAaBHEHHUI 1 HEPABEHCTB
2.5 Pemenue nppaliioHaJIbHBIX YPaBHEHHUI U HEPABEHCTB
2.6 Pemienre TpUroHOMETpUUECKUX YPABHEHU I
57 [IpmeHeHue ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHUX 3a]1a4
' Y 33]1a4 U3 PA3IUYHbIX 00JIaCTEN HAYKU U pealIbHOM KU3HU
3 OyHKIMHU U TpaduKu
31 Oyukmus, cnocodbl 3amanus GyHkuuu. [padux dyaxmuu. B3aumuo
' oOpatHbIe QYHKITHH
39 ObnacTb onpezeneHns U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢pyHkuuu.
' [TpomexxyTKH 3HaKOMOCTOSIHCTBA. YeTHBIC M HEUETHBIE (QYHKIIUU
33 CrernieHHass PyHKITMS C HATYpaJbHBIM U IIEJIBIM TIOKa3aTeneM. Ee cBolicTBa
' u rpaduk. CBoiicTBa 1 rpauk KOpHS n-0il CTENeHN
34 Tpuronomerpuyeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX
' (G yHKITMI 4UCIOBOTO apryMeHTa
4 Hauvaya MareMaTnueckoro aHanusa
41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs] MOCJIE€10BATEIbHOCTEM.
' MOHOTOHHBIE MTOCJIEI0BATEIBHOCTH
Apudmernueckast 1 reoMeTpuyecKas mporpeccuu. beckoneuHo yObIBaroias
4.2 |reomerpuueckas  mporpeccus. Cymma  OECKOHEUHO  yOBIBArOIICH

reomerpuueckon  mporpeccun.  DopMmyna  CIOXKHBIX — IPOLIEHTOB.
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Hcnonb30BaHUE MPOrpeccuu sl PELICHUs] PeaIbHbIX 3a/1ay MPUKIATHOTO
XapaxkTepa

MHOXeCTBa U JIOTUKA

5.1

MHoOXxecTBO, onepanuy Haja MHOXecTBaMH. J[narpammel Jiinepa — BenHa.
[IpumeHeHnE TEOPETUKO-MHOXKECTBEHHOIO —amnmapara s ONUCaHUA
peaIbHBIX MPOIIECCOB U SBJICHUM, IPU PEUICHUU 3a/1ad U3 APYTUX YUEOHBIX
MPEIMETOB

5.2

OHpC}IGJ’ICHI/IC, TCOpPEMA, CICACTBUC, NOKA3aTCILCTBO

Teopust BEpOSITHOCTEN U CTATUCTHUKA

6.1

[IpencraBnenue AaHHBIX C TOMOIIbIO Tabmuir W guarpamMm. CpenHee
apupMeTHIeCcKOe, MeIMaHa, HauooJIbIllee 1 HauMEHbIIIee 3HaYeHUs, pa3Max,
JTUCTIEPCHS M CTAHIAPTHOE OTKJIOHEHHE YHUCIIOBBIX HAOOPOB

6.2

CnyygaiiHple  SKCIIEpUMEHTHI  (OMBITBI) W ClAy4aliHblE  COOBITHSL.
OnemeHTapHble COOBITHS (MCXOABI). BeposTHOCTH CydaliHOTO COOBITHSL.
bmu3zocTe 4YacToThl W BEpPOATHOCTH COOBITHM. CiydaliHblE  OMBITHI
C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITUI
B OIBITaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Onepanuy HaJl COOBITUSIMU: TIepeceueHue, 00bEAMHEHNE, POTUBOMOIOKHBIC
coObITHs. J{narpammel Diinepa. @opmyna CI0KEHUs BEPOSITHOCTEH

6.4

Ycii0BHass BEPOSITHOCTh. Y MHOXKEHHME BEpPOSATHOCTEHN. [[epeBo ciaydailHOro
skcriepuMenTa. @opmyJia MoJIHON BEpOATHOCTH. HezaBucuMbie cOOBITHS

6.5

KomOunaroproe npaBuiio ymHoxxenus. [lepecranoBku u hakropuan. Yucio
couetanuil. Tpeyronsuuk [Tackans. @opmyna 6uHoMa HeroToHa

6.6

buHapHbIi ciydaliHblil ONBIT (MCIIBITAHUE), yCIeX U Heyaada. HezaBucumelie
ucnbiTanus. CepHsi HE3aBUCUMBIX MCHBITAaHUA 10 nepBoro ycrexa. Cepus
HE3aBHCHMBIX UCIIBITAHUN bepHyrum

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenune BepodTHocTed. Jmarpamma
pacripenenenus. [lpumeps! pacnpeneneHuii, B TOM YHCIE T€OMETPUUYECKOE
¥ OMHOMUAJbHOE

I'eomeTpus

7.1

OcCHOBHBIE TOHATUS  CTEpeoMeTpuM. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCMOMATHUYECKOM MOCTPOEHUH CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX

7.2

B3anMHOE pacronokeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAOIINECH,
napajjielbHble U CKpemuBarommecs npsMmbie. [lapaiuienbHOCTh OPSIMBIX
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M TUIOCKOCTEW B MPOCTPAHCTBE: MapajUICNIbHBIE NMPSIMBIE B MPOCTPAHCTBE,
MApaJJIEIbHOCTh TPEX MPAMBIX, NAPALICIBHOCTh IPSAMOU U IUIOCKOCTH.
Yriael ¢ COHAampaBJICHHBIMM  CTOPOHAMM, VYrOid MEXKAY IPSAMBIMU
B IpocTpaHcTBe. [lapauielbHOCTh IIOCKOCTEN: MapajleibHbIE IUIOCKOCTH,
CBOMCTBA NapajUIeIbHBIX IUIOCKOCTEW. [Ipocreiimne npocTpaHCTBEHHBIE
burypbl Ha TUIOCKOCTH: TETpadjap, KyO, Mapasjeienuriesl, MOCTPOSCHUE
CECUECHUN

7.3

[leprieHAUKYJIAPHOCTD MPSIMOM M IJIOCKOCTU: MEPNEHAUKYISIPHBIC MPSIMbIC
B MPOCTPAHCTBE, TMPsAMBbIE MapaUIeIbHbIE W  MNEPHECHAUKYJSPHbBIC
K IJTOCKOCTH, MMPU3HAK MEPHEHIUKYISIPHOCTH IPSIMON U TIIIOCKOCTH, TEOpEMa
O MpAMOW MEPHNEHAMKYISIPHOW MIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ
MEXIY TPAMOM M IUIOCKOCTBIO, JBYIPAHHBIM YIOJI, JIMHEWHBIM YroJl
JIBYTpaHHOro yria. llepneHaukynsp U HAaKIOHHBIE: PACCTOSHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOU JI0 MIIOCKOCTH, MPOEKIHS (QUTYPHI
Ha IIJIOCKOCTb. [leprieHIMKYIAPHOCTH TTOCKOCTEH: MPU3HAK
MEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o Tpex neprneHauKyispax

7.4

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIBIC
M HEBBINYKJIbIE MHOIOTPAHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma:
N-yrojpHas Npu3Ma, IPaHd U OCHOBAaHWS NPU3MBI, IIpsAMas U HAKJIOHHAs
npu3Mbl, OOKOBasi M TOJHAs TMOBEPXHOCTh Tpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIM TTapajlJIeenunes U ero ceorncra. [lupamuaa: n-yronpHas
nupamuia, TpaHd ¥ OCHOBaHUE TTUPAMUJIbI, OOKOBAs U MOJIHAS TTOBEPXHOCTh
MUPAMUJIBI, TPABUIBLHAS M YCEUCHHAs MNHUPAMUIA. DJIEMEHThI MPU3MBbI
n nupamuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: TIOHATHE MPABUIBHOTO
MHOTOI'PaHHUKA, TPaBUJIbHAS TPU3Ma U MPABUJIbHAS TUpaMUA, PABUIIbHAS
TpeyrojibHas NUpaMuia W TMpPaBWIbHBIA TeTpa’ap, kyO. IlpencraBneHue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, NOAEKadAp U ukocada CeyeHus
MPU3MBI U IUPAMUIBI

7.5

CI/IMMGTpI/IH B IIPOCTPAHCTBC: CUMMCTpPUA OTHOCHUTCIIbBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTpUN B HIHUpaMHAAX, IIapaJlICJICIIUIICAax,
IMPaBHUJIbHBIX MHOI'OI'paHHUKAaX

7.6

Bbruncnenre 3J€MEHTOB MHOIOTPAHHUKOB: pedpa, uWaroHaji, YIJIbL
[Inomaas OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBIL,
IJIOU[a/Ib OCHOBAHM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOM MPU3MBI.
[Inomaas GOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHON MUPAMUIBI,
TeopeMa o mionaau yceueHHod nupamubl. [lonstue 06 oobeme. O0bemM
NUPaMUJIbL, TPU3MBI

7.7

[TogoOuble Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX Tell
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11 KIIACC
IIpoBepsieMble TPeOOBaHKMS K Pe3y/JIbTATAM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbLHOM
NPOrpaMmbl
Kon [TIpoBepsieMble MPeIMETHBIE PE3YJIHTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBl CPETHETO 0011Iero 00pa3oBaHus
pe3yJsbTara
1 Hucna v BBIYUCIEHUS
OnepupoBaTh MOHATUSAMU: HATYpaJIbHOE, 1I€JI0€ YUCIIO; UCTIOIb30BATh
1.1 IPU3HAKH JIETMMOCTH LIEJIBIX YMCEN, Pa3JIOKEHNUE Yucia Ha MPOCThIE
MHOXXHTEIH ISl pELICHUS 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBLHBIM NIOKA3aTeleM
13 OnepupoBarh  MOHATUSAMU:  JiorapuM  4yucia,  JAECATUYHBIE
' U HaTypajbHbIC JIOTapru(PMBI
2 YpaBHEHUS 1 HEPABEHCTBA
[IpumeHsITh CBOMCTBa CTENEHU MJsl MPeoOpa3oBaHUsl BbIpAXKEHUI,
2.1 OIEepUPOBATh NOHATUSAMU: MOKA3aTEIbHOE YpaBHEHUE U HEPABEHCTRO;
pelIaTb OCHOBHBIE THUIIbI TOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB
BrinonssaTs npeoOpa3oBaHus BBIPAXKEHHM, COAEpKALIUX JIOTapy (MBI,
59 OMepupoBaTh HOHSTUSIMU: Jorapu@mMuyeckoe ypaBHEHHE
' U HEpPaBEHCTBO; pellaTb OCHOBHBIE THUIBI JIOTapU(PMUUYECKUX
YPaBHEHUU U HEPABEHCTB
2.3 HaxoauTe penienns npocTemmnx TpPHroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHHH M €€
2.4 pELLIEHNE; UCIIOIB30BATh CUCTEMY JIMHEWHBIX YPaBHEHUM [T PEILCHUS
IIPAKTUYECKUX 3a7a4
)5 Haxomute pemeHus DPOCTEHIIMX CHUCTEM M COBOKYITHOCTEU
' pPalMOHAIIBHBIX YPABHEHUI U HEPaBEHCTB
MonenupoBaTh peanbHble CUTYallUM Ha S3bIKE aNreOpbl, COCTaBISATh
s 6 BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a]1a4H,
' UCCIIEIOBAaTh IMOCTPOECHHBIE MOJENIM C HCIOJb30BAHHEM amnmapara
anreopbl
3 OyHKIMHU U TpaduKu
OnepupoBaTh MOHATUAMH: MEPUOAUYECKAS (YHKIUS, MPOMENKYTKU
31 MOHOTOHHOCTH (DYHKLIMH, TOYKH IKCTpeMyMa (YHKLIHUH, HAUOOJbIlIee
' Y HaUMEHbIIee 3HaUYeHUs! PYHKLHUU Ha MPOMEXKYTKE; CIIOIb30BaTh UX
JUISL UCCrieIoBaHus (PYyHKIIMU, 3aaHHOM Tpadrkom
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OnepupoBatb MOHATUSAMH: rpaduku MOKa3aTeJIbHOM,
39 Jorapu(pMUYECKON U TPUrOHOMETPUYECKHUX () YHKLIUI; U300pakaTh UX
' HAa KOOPJMHATHOM IUIOCKOCTM M UCHOJB30BaTh JMJIA PELICHUS
YPaBHEHUI U HEPABEHCTB
N300paxaTh Ha KOOPAWHATHOM IUIOCKOCTH TpadUKH JUHEHHBIX
3.3 YPaBHEHUI M MCIOJIb30BATh WX JUISI PELICHUS CHCTEMBI JIMHEWHBIX
YPaBHEHUMU
34 Hcnons3zoBate rpaduku (YHKIUNA IS UCCIICIOBAHUS IMPOIECCOB
' Y 3aBUCUMOCTEH U3 APYTrUX Y4eOHBIX AUCLUILINH
4 Hauana maremarnyeckoro aHaansa
OnepupoBarh MOHATHSAMU: HeNpepbiBHAS (YHKIUS, TPOU3BOIHAS
4.1 (YHKIMM; HCHOJB30BaThb I'€OMETPUYECKUH M (U3NYECKUN CMBICIT
IIPOM3BOAHOM AJISL PELICHUS 3a1a4
49 Haxomute mnpou3BOAHBIE JJIEMEHTApPHBIX (DYHKIMNA, BBIUYUCIATH
' IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKLINN
Hcnonp3oBaTh  MPOM3BOJHYIO  JUJIsi  UCCleAoBaHUs — (QYHKIIUMHU
4.3 HA MOHOTOHHOCTb W 3KCTPEMYMBI, TPUMEHSTh pE3YJIbTaThl
UCCIIEZIOBAHUS K IIOCTPOSHHIO IpaduKoB
44 Hcnonb30BaTh MPOU3BOAHYIO JIJISl HAXOXKACHUS HAMITYYLIEr O PEeLeHUs
' B MIPUKJIAJIHBIX, B TOM YHUCJIE COL[UATbHO-3KOHOMUYECKHX, 3aJja4ax
45 OnepupoBaTh MOHATUSIMU: TEPBOOOpa3Has M WHTErpaj; MOHUMATh
' reOMETPUYECKU U (PU3NUECKU CMBICI HHTErpaja
46 Haxomuts mnepBooOpa3Hble »IE€MEHTapHbIX (YHKIHM, BBIYUCIATH
' uHTerpai nno ¢popmyne Herotona — JleliOHuiia
Pewate npukiagHele  3agadd, B TOM  4YHMCIE€  COLMAJIbHO-
4.7 SKOHOMHUYECKOTO0 M  (PU3MYECKOro  XapakTepa, CpeACTBaMU
MaTEMaTUYECKOro aHajIu3a
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBAaTh  BEPOATHOCTHM  3HAYECHHUW  CIyJallHOM  BEJIUYUHBI
' 10 pacHpeIeICHUIO UM C TIOMOUIBIO TUarpaMm
OnepupoBaTh NOHATHEM MaTEMaTHYECKOIO OXXHMJIAHMS, NPUBOJIWUTH
59 OpPUMEPBl TOrO, KAaK NPHUMEHSETCS MaTEMaTU4YeCKOe OKHUJaHUE
' CIIy4ailHOW BEJIMYMHBI, HAXOAUTh MAaTEMATUYECKOE OXKHJAaHUE
10 JAaHHOMY pacipeieNIEHUIO
5.3 Nmets nipesicTaBieHue 0 3aKOHE OOIBIITUX YHCEIT
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5.4 Nmets npencraBineHrne 0 HOPMAJIbHOM PACTIPEIEIICHUN
6 I'eomerpust
OnepupoBarh  MOHATHUSAMHU:  LMJIMHAPUYECKAs  MOBEPXHOCTb,
6.1 o0pa3yromnire MIIMHAPUIECKON MTOBEPXHOCTH, MIJIUHAD, KOHMYECKas
' MOBEPXHOCTb, O0pa3ylole KOHUYECKOH MOBEPXHOCTH, KOHYC,
chepuueckasi TOBEPXHOCTh
6.2 Pacnio3naBarsb Tena BpauieHus (IUIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MTOTYYSHUS TEJT BpaIICHUS
6.4 Knaccuduuuposats B3auMHOE pacnojokeHne chepsl U IIOCKOCTH

OnepupoBarh MOHATHSAMHU: IIAPOBOM CEIMEHT, OCHOBAHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHE IIaPOBOTO CJIOS, BHICOTA
IIapPOBOTO CJIOS, IAPOBOM CEKTOP

Berunucnsate 00beMBI | Iomaian HOBerHOCTCﬁ TCJI BpalllCHUA,

6.6
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOopM Yy

OnepupoBaTh TMOHATHSAMHU: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy
6.7 U OMHUCAHHBIN OKOJIO cdepbl, cdepa, BIUcaHHAs B MHOTOTPAaHHUK WJIH
TEJIO BpallleHUS

BbuucaaTe  COOTHOIICHUS MCXKAY IomaaiMu  ITOBCPXHO cTen

6.8
U 00beMaMHM MOA0OHBIX T
6.9 N300paxats n3ydaemble GUTYpHI OT PYKH U C IPUMEHEHUEM MTPOCTHIX
' YEepTEKHBIX HHCTPYMEHTOB
BrImonHATh (BBIHOCHBIC) TIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell

BpaILCHUS

N3BnekaTh, MHTEpHpETUpPOBATHL M MPEOOPa3OBHIBATH HH(POPMALIUIO
6.11 0 IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, IPEACTABICHHYIO Ha
YepTexkax U pUCyHKax

[IpumensTh reOMETPUYECKUE (bakTbI TUTSE pelieHus
6.12 CTEPEOMETPUYECKUX 3a]ad, MPEANOJaralolix HECKOJIbKO IIaroB
pelieHus, eciii YCIOBHS IPUMEHEHUS 3a/1aHbl B sSIBHOU (hopme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BoimonHsaTh I[GﬁCTBH?I CIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB

6.14 Y YMHOXEHHUS BEKTOPA HA YHUCITI0, O0BSICHATh, KAKHMH CBOMCTBAMHY OHH
00J1aaroT
6.15 [IpumeHsTh MpaBuiIO NMapajuiesICnUIIeIa PU CIOKEHUNU BEKTOPOB
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6.16

OHCpI/IpOBaTB IMOHATHUAMMU: ACKAPTOBBI KOOPAWHATLI B ITPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOPA, paBCHCTBO BCKTOPOB, KOOPAWHATEI BCKTOPA,
yroix MCXKIAY BCKTOpaMH, CKaJLIpPHOC IIPOU3BCACHHC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BCKTOPLI

6.17

Haxonuth cymMMy BEKTOPOB U IIPOU3BEICHUE BEKTOpPA HA YUCIIO, YIOJ
MEXKy BEKTOpaMU, CKaISIPHOE MPOU3BEACHUE, PACKIAABIBATH BEKTOP
110 IBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3agaBaTh IIOCKOCTh YPAaBHEHHEM B JIEKApPTOBOM CUCTEME KOOPANHAT

6.19

Pemarp mnpocreimme reomMeTpuyecKrMe 3aJayd Ha [PUMEHEHHE
BEKTOPHO-KOOPAMHATHOIO METOAA

6.20

Pemarsp 3aJa4u Ha J0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILICHUM
N HaxXO0XACHUC TCOMCTPUYCCKHX BCJIMYHUH 110 06pa3uaM NN
aJiropurMam, NpUMCHAA  HM3BCCTHBIC  MCTOABI IIpU  PCIOCHHUH
CTAaHAAPTHBIX MAaTCMATUYCCKUX 3a/1a4d

6.21

[IpumeHsATh mpocTeiilliie MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMbI MPU PEIICHHUH CTEPEOMETPUUECKHUX
3aja4

6.22

[IpuBoaUTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE
Y )KU3HH, PACIIO3HABATH MPOSBJIEHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE

6.23

[IpumeHsATh TONMydYEeHHBIE 3HAHWUA Ha TIPAKTUKE: aHAIM3UPOBATH
pealibHbIE CUTYallMd U TPUMEHSITh U3yYCHHBIC TOHSATHUS B TPOIECCE
MOWCKA PEIICHUSI MaTeMaTHYeCKH CPOPMYIMPOBAHHON MPOOIEMBI,
MOJICITUPOBATh  peajbHbIC CHTyalldd Ha s3BIKE TECOMETPHH,
UCCIIEZIOBaTh  TIOCTPOEHHBIE  MOJEIM  C  HCIOJIh30BAHHEM
Te€OMETPUYCCKUX TIOHATUHA M TEOpeM, ammapara ainreOpbl, perniarb
NPaKTHYECKUE 3a/1a4¥, CBA3aHHBIC C HAXOXKJIECHUEM T'€OMETPUUYECKUX
BEJIMYHH

HpOB €pAECMBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMBbIi PJIEMEHT COACPKAHUS
1 Yucia 1 BEIYUCICHUS
1.1 HarypanbHbie u nensie yncna. [Ipu3Haku AeIMMOCTH LENBIX YHCEI
1.2 CreneHb ¢ palMOHANIBHBIM TTOKa3aresieM. CBOMCTBA CTEIICHU
1.3 Jlorapudm uncna. JlecsTuuHble U HaTypajbHbIE JOrapru(Mbl
2 YpaBHEHHUS 1 HEPABEHCTBA
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2.1 [TpeoOpazoBanue BeIpaXKEHUMN, COAEPKAIIUX JTOTapUPMBI
59 [TpeoOpazoBanue BBIpRKEHHM, COAEPKALIUX CTENEHU C PALUOHATIBHBIM
' ITOKa3aTeIeM
2.3 IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenpHbIe YpaBHEHHUSI U HEPABEHCTBA
2.5 Jlorapudmuyeckre ypaBHEHUS] U HEPABEHCTBA
)6 CucTtembl TMHENHBIX ypaBHEHUM. Perenne nprukiagHbix 3a1a4 ¢ MOMOIIBIO
' CUCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 CucreMbl M COBOKYITHOCTH PALlMOHAIbHBIX YPABHEHUN U HEPABEHCTB
IIpumMeHeHne  ypaBHEHHM, CUCTEM W  HEPAaBEHCTB K  PELICHUIO
2.8 | MareMaTH4ecKuX 3aJad U 3a]1a4 U3 pa3IMdHbIX 00JacTell HayKu U peajlbHOM
KU3HA
3 ®yHKUMU U TpaduKu
Oynkuusa. [lepuoanueckue dynkumu. [IpomMexyTku MOHOTOHHOCTH
3.1 ¢byHkuu.  MakcumMyMbl ¥ MUHUMYMBl  QyHkuuu.  HaumOonbiiee
Y HauMeEHbllIlee 3HaYeHne QyHKIHUHU Ha POMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpapuKu
33 [TokazarenbHas u norapudpmuyeckas QyHKIIUU, UX CBONCTBA U rpaduKku
34 Hcnonb3oBanue rpadukoB GyHKIMI A1 pelieHUs] YpaBHEHUN U JTMHEHUHBIX
' CHCTEM
Hcnonb3oBanue rpapukoB (QYHKIMI A7 KCCIEAOBAHMS MPOIECCOB
3.5 U 3aBHUCUMOCTEH, KOTOPBHIE BO3HUKAIOT MPU PEIICHUU 3a7ad U3 JAPYrux
y4eOHBIX MPEAMETOB U peaabHON KU3HU
4 Havana maremarndeckoro aHaimsa
4.1 HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB AJIs1 PELLICHUS] HEPABEHCTB
49 [IpousBogHas ¢yHKIMU. ['eoMeTpuueckuidi U (PUIHYECKUN  CMBICIT
' IIPOU3BOJHOMN
43 [Tpou3BoanHble  »meMeHTapHbIX  QyHKIUE. DOpMynbl  HaxOXIEHUS
' MIPOU3BOITHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMI
[IpumeHeHne nMpou3BOJHOW K UCCIIEAOBAHUIO (DYHKIMIT Ha MOHOTOHHOCTh
4.4 u skcTpemyMmbl. HaxokaeHue HauOONBIIEr0 W HAMMEHBINIETO 3HAYCHUS
(GyHKUIMU HA OTpE3Ke
[IpumeHeHne TPOM3ZBOJHOM [l HAXOXKACHUS HAWIY4IIEero perieHus
4.5 B IIPUKJIAJHBIX 337a4ax, ISl ONPEAEIICHUsS] CKOPOCTH MPOLECCA, 3aJaHHOTO

dbopmyroi nnm rpadhukoM
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4.6

[lepBooOpa3znas. Tabmuiia mepBooOpasHBIX

4.7

Wuterpan, ero reoMmerpuyeckuii M (u3MUecKuid cMbIci. Beruncinenue
uHTerpaia no popmyne Hetorona — Jleitbuuia

Teopust BEpOSITHOCTEN M CTATUCTUKA

5.1

YucnoBble XapakTEPUCTUKM  CIYyYaWHBIX BEJIMYMH: MAaTEMATHYECKOE
OKMJIAHUE, JUCIIEPCUS U CTaHIaPTHOE OTKJIOHEHUE. [[pumepsl mpruMeHeHns
MAaTeMaTUYECKOro OXXKMAAHWsA, B TOM YHUCJIE B 3aJa4ax U3 ITOBCEAHEBHOMU
XKU3HU. MaremaTuueckoe OXHJaHue OWHApHOM CIIydaillHOM BeIMYMHBI.
MaremaTndeckoe OKUIaHUe CyMMBI CIIy4alHbIX BEIMYMH. MaTeMaTnuecKkoe
OXKUJAHME U  JUCHEpPCUs]  TEOMETPUYECKOr0 U OMHOMHAIBHOIO
pacnpeneieHum

5.2

3akoH OOJBIIUX YHCET W €ro pojb B HayKe, MPHUPOJE M OOIIECTBE.
Br10opouHbIit MEeTO/ MCCIeIOBAaHUN

53

[IpuMeppl HENpephIBHBIX Ciy4aWHbIX BeaWuuH. [loHsATHE O TIOTHOCTH
pacnpenencHus. 3anadd, NPUBOISALIME K HOPMAaJIbHOMY PaCIpPEICICHHUIO.
IloHsATHE O HOPMAILHOM PACIIPENEICHUN

I'eomeTpus

6.1

[ummHapruyeckas ITOBEPXHOCTbD, oOpa3syromue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHJAPUYECKOW MOBEpXHOCTU. [[unuHAp: OCHOBaHUS
1 OOKOBasi MOBEPXHOCTh, 00Pa3yIolliasi U OCh, IUIONIaAb OOKOBOM U MOITHOM
MTOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, 00pa3yloIlie KOHUYSCKOW IMMOBEPXHOCTH, OCh
U BepIIMHA KOHUYECKOH MOBepXHOCTH. KOHyc: OCHOBaHME W BEpIIMHA,
oOpa3yroIiast ¥ OCh, IJIOMIAs OOKOBOW U MOJTHON MTOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yroIllie 1 BEICOTA, OCHOBAHMSI U OOKOBAsI IIOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, THUAMETP, IJIOMAAL MOBEPXHOCTH CQEpHI.
B3anmuoe pacrnonoxkeHue cdepbl U TIOCKOCTH, KacaTeldbHasl IIOCKOCTb
K cepe, Turomanb chepbr

6.4

N3o00pakeHue Tel BpalleHus Ha TI0CKOCTH. Pa3BepTka HWIMHAPA U KOHYCa

6.5

KomOunanuu Ten BpalleHHs M MHOTOIPAaHHUKOB. MHOrOrpaHHUK,
OIMCaHHBIA OKOJIO cepsl, chepa, BIucaHHas B MHOI'OTPaHHUK, WU TEJIO
BpalIEHUs

6.6

[Tonsatue 06 o0beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oObeme
PSIMOYTOJILHOTO TTapauieNienuIiesia | ciaeacTBus u3 nee. O0beM IUIHHIPA,
KoHyca. O0beM mapa u miomaab chepbl
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6.7

[TogoOuble Tema B mpocTtpaHcTBE. COOTHOUICHHMS MEXAY IUIOHIAASIMU
MIOBEPXHOCTEH, 00beMaMu MOAOOHBIX Tell

6.8

Ceuenus mwMHApa (MapayielbHO M NEPIEHIUKYISIPHO OCH), CEYEHUS
KOHyca (IapajuleIbHOE OCHOBAaHUIO M IPOXOASINEE Yepe3 BEPLIMHY),
CEYEHMs 11apa

6.9

BekTop Ha miiockocTH U B ipocTpaHcTBe. CI0XKEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Yuciao. PaslokeHwe BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopam. [IpaBuio napamienenunena. Pemenue 3anay,
CBSI3aHHBIX C MPUMEHEHUEM PABUI ICUCTBUI C BEKTOpaMu

6.10

[IpsimoyronibHast cuctemMa KoopAMHAT B mpocTpaHcTBe. KoopauHatel
BekTopa. [Ipocreimme 3amaum B KOOpAMHATAX. YTOJ MEXKAY BEKTOPAMHU.
CkansipHoe Npou3BeICHUE BEKTOPOB. BhIUKClieHHE YTIIOB MEXKAY MPSIMBIMU
U TocKocTsIMU.  KOOpJIMHATHO-BEKTOPHBIM  METOA TMPU  PELICHUH
r€OMETPUUECKUX 3a/1a4
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MNEPEYEHD (KOJU®UKATOP) IPOBEPSIEMbBIX TPEGOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA U DJIEMEHTOB
COAEPKXAHUA ITO MATEMATHUKE

JlJis IpoBeJIeHUs] €IMHOTO TOCYJAapCTBEHHOI O HK3aMEHa [0 MaTeMaTuke (Janee —
EI'> mo wmarematuke) HCHONB3yeTcs mepedeHb (KoaupuKaTop) MPOBEPSIEMbBIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMBI
cpenHero obmiero oOpa3oBaHusi M AJIEMEHTOB cojepkanus. [Ipu mposenennn EI'D
o MaTemMaTHke 0a30BOT0 YpPOBHS U3 MepeuHs (KoAu(HUKaTopa) BEIOMPAIOTCS MO3UIINH,
COOTBETCTBYIOIIME (eaepanbHoil pabodell mporpamMme 1o MaremMaruke (0a30BBIN
YPOBEHB)

IIpoBepsiembie Ha EI'D nmo maTemaTuke Tpe0OBaHUSA K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHEro o0mero o0pa3oBaHusi

Kon [IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
IPOBEPSEMOTO OCHOBHOM 00pa30BaTeIbLHON MPOrpaMMbl CPETHETO OOIIIETro
TpeOOBaHUS oOpa3oBaHus
1 Brnanenue merogamu 0Ka3aTenbCTB, alTOPUTMAaMU PEIICHUS 3a7ad;

yMeHHe (POpMyIMpOBaTH M ONEPUPOBATH MOHITHSIMU: OMPECICHHE,
aKcuoMma, TeopeMa, CIEJCTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIBbHBICE  (OPMYIMPOBKH;  MPUMEHITH  HMX;  yMCHHE
dbopmynupoBaTh 00paTHOE W MPOTHBOMOJIOKHOE YTBEPXKICHUE,
NPUBOJINUTH TIPUMEPHl W KOHTPIPUMEPHI, MCIOIb30BaTh METO]
MaTeMaTH4eCKOM WUHIYKIUY; IPOBOJIUTH J0Ka3aTelIbHbIE
pacCyXIeHusi TpU PEIICHWH 3a7a4, OIEHWBATh JIOTUYECKYIO
MPAaBIWIBHOCTh PACCYXKICHUHN; YMEHHE OIEepUPOBATh TMOHITHIMMU:
MHO>XECTBO, MOJMHOKECTBO, OIEpaIliy Haj MHOXXECTBAMH, YMEHUE
WCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i ONUCAHUS
peaTbHBIX MPOIIECCOB U SBICHUN M TIPU PEIICHUH 3a/1a4, B TOM YHCIIC
U3 JPYruX y4eOHBIX MPEIMETOB; YMEHHE OMEpUpPOBATH MOHATHIMU:
rpad, cBA3HBIM rpad, NepeBo, IUKI, Tpad Ha IMIIOCKOCTH; YMEHHE
3ajlaBaTb ¥ ONHUCHIBaTh  TIpadbl  pa3IUYHBIMU  CIIOCOOaMU;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH 3a71a4

2 YMeHne onepupoBaTh MOHIATUSAMUA: HATYPaAJIbHOE YUCIIO, LIEJI0E YUCIIO,
CTEIIEHb C LEJNbIM II0Ka3aTeJIeM, KOPEHb HaTypajdbHOM CTEIICHH,
CTEIEHb C PAIIMOHAIBHBIM [MOKA3aTeNIEM, CTEIEHb C JEHCTBUTEIbHBIM
nokasaresieM, Jorapupm 4Yucia, CHHYC, KOCMHYC M TaHTEHC
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IIPOM3BOJIBHOTO YHCJA, OCTATOK IO MOAYINIO, pallOHAJIbHOE YHCIIO,
UPpPAallMOHAIIBHOE  YHUCJIO, MHOYKECTBA  HATypajbHBIX, LEJBIX,
PalMOHANIBHBIX, JCUCTBUTENBHBIX YHCEI; YMEHHE HCIOJIb30BATh
NPU3HAKY IE€TUMOCTH, HAUMEHBIINN OOIIHI JENUTENb U HauMEHbILIEe
o01iee KkpaTHoe, anroput™ EBkinaa npu penieHuu 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIUOHHBIMH CHUCTEMaMH CUUCIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIECHUE 3HAYEHUM M MPeoOpa3oBaHUsl BBIPAKECHUM
Co cTeneHsMH U Jorapudmamu, mnpeoOpazoBaHUs  JIPOOHO-
pallMOHANIbHBIX BBIPAKEHUH; YMEHHE ONEPUPOBATH MOHATUAMM:
M0CJIeI0BATEIbHOCTD, apu(pMeTHUIecKas Iporpeccusi, FreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIiasi reoMeTpuueckas Mporpeccus;
YMEHHE 3a/1aBaTh IOCJIEAOBATEIILHOCTH, B TOM YHUCIE C IOMOILIBIO
PEKYPPEHTHBIX  (OpMYJI; yMEHHE ONEpPUpPOBATH  IOHATHUIMM:
KOMIIJIEKCHOE YMCJIO, COIPSDIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb
U apryMeHT KOMIUIEKCHOIO 4Hcia, (popma 3amucH KOMIUIEKCHBIX
yrcen (reoMeTpuyecKkasi, TPUTOHOMETpUUecKas U ajlreOpanyeckas);
YMETh MPOU3BOJIUTH ApU(PMETUYECKHE JEUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; IPUBOJUTH IPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHUAMU: MaTpuua 2 X 2 m 3 X 3, ONpenenuTeb
MaTpHIIbl, FTEOMETPUUECKUI CMBICIT OIPEAETUTEIIS

YMeHune onepupoBaTh NOHATHAMU: PALMOHATIbHBIC, UPPALIMOHAIbHBIE,
MoKa3aTesbHbIE, CTEIIEHHBIE, JIOrapu(MUIECKUE, TPUTOHOMETPUIECKIE
YpPaBHEHUS M HEPABEHCTBA, MX CHCTEMbI, YMEHHUE OINEPUPOBATH
MOHATUSIMMU: TOXJIECTBO,  TOXKJIECTBEHHOE  MpeoOpa3oBaHUeE,
YPaBHEHUE, HEPABEHCTBO, CHUCTEMa YPAaBHCHUW U HEPABEHCTB,
PaBHOCUJILHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE PEIIATH
YPaBHEHUs, HEPABEHCTBA W CHCTEMBI C IIOMOIIBK) PA3JIUYHBIX
IIPUEMOB; PEILIaTh YPABHEHM S, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
NPUMEHSTh YPAaBHEHUs, HEPABEHCTBA, MUX CHUCTEMBI ISl PEUICHUS
MaTeMaTUYeCKUX 3ajad M 3aja4 M3 Pa3IUYHbIX 00JlacTe HayKu
Y PEATbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMU: (YHKIMS, YETHOCTb (DYHKIIUH,
NEPUOIUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTh
(GyHKIMM, OSKCTpeMyM (YHKIUM, HauOOJblllee U HauMEHbIIEe
3HayeHusd (YHKUMKM Ha TMPOMEKYTKE, HEenpepbiBHAsA (YHKLHS,
acUMITOTHl rpaduka (yHKUMHM, TepBas W BTOpas IPOU3BOJHAS
(GYHKUIMH, TEOMETPUYECKHMH U (PU3UYECKUU CMBICT MPOU3BOAHOM,
nepBooOpa3Hasi, OMNpPENEJICHHbII HHTErpajl; YMEHHUE HaXOJHUTh
acUMNTOTHl rpaduka (YHKIMHU; YMEHHUE BBIUUCIATH MPOU3BOJIHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO U KOMITO3ULINU (DYHKIIMM, HAXOAUTh
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ypaBHEHHUE KacaTelbHOW K Tpapuky (YHKIUH; YMEHHE HaXOIUTh
IPOU3BOAHBIE AJIEMEHTAapHbIX (DPYHKLIMN; YMEHHE HCIOJb30BaTh
POU3BOAHYIO JJIi MCCIENOBaHUS (PYHKIMM, HAXOAUTh HAUOOJbIINE
Y HaUMEHbIINE 3HAYCeHUs QYHKLMHA; CTPOUTHh rpaUKd MHOTOUICHOB
C MCIOJb30BAHUEM alIlllapaTa MaTEMaTUYECKOr0 aHAIN3a; IPUMEHSATh
OPOM3BOJIHYIO  JUIS  HAaxXOXKIEHUS  HaWIyyllero  peleHus
B MNPUKIAOHBIX, B TOM YHCIE€ COUUAIBHO-’KOHOMUYECKUX
U (uU3MUecKux 3ajadax; HAXOJIWUTh IUIOMAAA U O0bEMBbI QUIYp
C TIOMOUIbIO HHTErpaja; MNPUBOJIUTH MPUMEPbl MaTEMaTHYECKOTO
MOJICTTMPOBAHMSI C MOMOLIbIO AU depeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMU: Tpaduk (QYHKUIUH, oOpaTHas
GyHKuMs, KoMno3uus GyHKUUHN, THelHas QyHKIMS, KBaJApaTHyHas
byHKIMsA,  pauuoHanmbHAs ~— (YHKIUS,  CTENEeHHas  (QYyHKIHA,
TPUTOHOMETpUYECKUE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKHE
dbyHKIMM, TOKa3aTelbHas M JorapupmMuyeckas (yHKIUU; yMEHUE
CTPOUTH TPAQUKHN U3YUCHHBIX (QYHKIIUH, BHITOIHITH IPeoOpa3oBaHus
rpauKoB (PYHKIINHA, UCTIOJIB30BATh IPAPUKH JIsl U3yYEHUS MTPOLIECCOB
Y 3aBUCUMOCTEH, MPHU PEIICHNUH 33Ja4 U3 JPYTruX y4eOHbIX IPEIMETOB
U 3aJa4 U3 pealbHOM >KU3HU; BbIpaxkaTb (OpMyJIaMH 3aBUCUMOCTHU
MEXy BEIMYMHAMH; UCIIOJIh30BaTh CBOMCTBA W Tpaduku (yHKIIHIA
JUIA pEIIeHWs YpaBHEHWH, HEPaBEHCTB M 3a/Jad C MapaMeTpaMu;
n300pakaTh Ha KOOPJWHATHOW TUIOCKOCTH MHOXXECTBA pEIICHUM
ypaBHEHUH, HEPABEHCTB M MX CHCTEM

YMeHue pemaTh TEKCTOBbIE 33/1a4M Pa3HbIX THUIOB (B TOM YHUCIE Ha
IPOLEHTHI, T0JIM U YacTH, Ha JBUKEHUE, padOTy, CTOMMOCTh TOBapOB
U yCIyr, HajOr", 3a7adyd W3 O0O0JacTH yIpaBICHUS JIMYHBIMU
U CeMEWHbIMU (UHAHCAMM); COCTaBJISATh BBIPAKEHHUSA, YpPaBHEHUS,
HEPaBEHCTBA W MX CHUCTEMBlI II0 YCIOBHIO 3aJa4yd, HCCIEN0BATh
NOJIyUEHHOE PELICHHUE U OLICHUBATh MIPaBAOIIOA00HOCTh PE3yJIbTaTOB;
YMEHUE MOJACINPOBATh PEAJIbHBIE CUTYallUH HA S3BIKE MAaTEMAaTHUKH;
COCTaBJIATh BBIPA)KCHMS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI
II0 YCIOBHIO  33Jadd, HCCIENOBaTh IIOCTPOEHHBIE  MOJEIH
C  HUCHOJb30BAaHMEM  ammapara ainreOpbl, HMHTEPIPETUPOBATH
IIOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apudmeTuyeckoe,
MeMaHa, Hauobobllee ¥ HauMEeHblIee 3HaueHus1, pa3Max, IUcIepcus,
CTaHJIaPTHOE OTKJIOHEHHE YHUCIOBOTrO Habopa; yMEHHE H3BJIEKATh,
UHTEPIPETUPOBATh HH(OpPMAIUIO, NPEICTaBICHHYIO B TalOluIaXx,
Ha JuarpaMmax, rpadukax, OTpaKalollyl0 CBOWCTBAa peaJbHbIX
IPOLECCOB U SIBICHUM; MPEACTABIATh MH(GOPMALUIO C TOMOUIBIO
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Ta6J'II/ILI U JuarpamMM,; HCCICHOBATb CTATUCTUYCCKUC JaHHBLIC, B TOM
YucCjiIC¢ C IPHUMCHCHHCM I‘pa(bI/I‘-IeCKI/IX MCTOAOB H JOJICKTPOHHBIX
CPCACTB, rpa(bﬂqecmd HuCcCiICca0BaTb COBMCCTHEIC Ha6J'IIOIIeHHH
C IIOMOHIBIO JuarpaMm paCCCuBaHUA U JINHEHHOU perpeccuu

YMeHne OonepupoBarh MOHATHSAMU: CIYYaWHBIM OIBIT U CIy4yanHOE
COOBITHE, BEPOSITHOCTh CIYy4aWHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C UCIOJb30BaHUEM TpaUuecKrX METOJOB; MPUMEHSTH
(bOopMyIIBI CIIOKEHHUSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMYITy TTOTHON
BeposITHOCTH, dopmyny bepHymm, KoMOWMHATOpHBIE  (DAKTHI
u (QopMyIbl; OILICHUBATh BEPOSITHOCTH PEATbHBIX COOBITUM; YMEHHE
ONEPUPOBATH MOHATUSIMU: CiIydailHas BEJMYMHA, PACIPEICICHUE
BEPOSITHOCTEM, MaTeMaTH4ECKOe O’KHMJIaHUE, JUCTIEPCUS
U CTaHJApTHOE OTKJIOHEHHE CIy4alHONH BEJIWYUHBI, (PYHKIHH
pacmpeiefieHusi W IUJIOTHOCTU PABHOMEPHOIrO, IOKAa3aTelIbHOTO
U HOPMAQJIBHOTO paCIpele/iCHUd; YMEHUE HCIO0JIb30BaTh CBOICTBA
W3YYEHHBIX paCIpeleleHul JJId pElIeHus 3aJad; 3HaKOMCTBO
C TMOHSATUAMM: 3aKOH OOJBIIUX YHCET, METOJbl BBHIOOPOUYHBIX
UCCJIEIOBAaHUN;, YMEHHUE MPUBOAUTH NPHUMEPHI MPOSIBICHUS 3aKOHA
OOJBIIMX YUCET B MPUPOJHBIX M OOIECTBEHHBIX SIBIICHUSX; YMEHUE
OMEpUpOBATh  TMOHATUSIMU: COUETAHHWE, [EPECTAaHOBKA, YHUCIIO
COUETAaHWM, YHCJIO TepecTaHOBOK; OuHOM HblOoTOHA; yMmeHue
MPUMEHSITh KOMOUWHATOPHBIE (PAKThl U PACCYKACHUS ISl PEIICHUS
3a/1ay; OLICHUBATh BEPOSITHOCTU peaJbHbIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOJI€JIb M UHTEPIIPETUPOBATH NOJIYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATHSAMHU: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIrja, IUIOCKMM Yrodi,
JNBYI'PAHHBIA YI'OJI, TPEXI'PAHHBIM YroJ, CKPELIMBAIOLIUECS IPSMBIE,
NapaJUIEIBLHOCTD U MEPIIEHANKYIISIPHOCTD MPSAMBIX U IIJIOCKOCTEN, YT OJI
MEXKIy NPSIMBIMHU, YTOJI MEXAY NPSIMON U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMHM, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE
MEXAY NpSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCIOJIb30BaTh MPHU PELICHUHU 33]a4 U3Y4EHHbIE (PAKTbl U TEOPEMBbI
IUIAaHUMETPUN; YMEHHUE OLIEHUBATh Pa3Mepbl O0bEKTOB OKPY’KaOILIEro
MHpa;  CTPOMTH  MaTE€MaTHUYECKHE  MOJEIM C  IIOMOLIBIO
TEOMETPUYECKUX MOHATUM W BEJIWYMH, PELIaTh CBA3AHHBIE C HUMH
NIPaKTUYECKUE 3a1a9H

10

YMeHue onepupoBaTh MOHIATUSIMU: TUIOMIAAb PUTYPBI, 00beM (DUTYPHI,
MHOTOT'PaHHHK, TIPAaBUJIBHBI MHOTOI'PaHHHUK, CEUCHIUE MHOTOIPaHHHKA,
KyO, TMapayuiefienuIie, Mpu3Ma, NmupaMuaa, Gurypa u IMOBEPXHOCTb
BpallleHus1, WIKHAP, KOHYC, map, cdepa, miomaas chepbl, MIomaib
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MOBEPXHOCTU MHUPaMUbI, MPU3MBI, KOHYCa, LWIMHApPA, 00BeM Kyoa,
OpsIMOYTOJIBHOTO Napajlieienuneia, TUpaMuIbl, MPU3MBbl, LUAIWHApPA,
KOHYcCa, 111apa, pa3BepTKa MOBEPXHOCTH, CEYEHHs] KOHYCa M LMJIMHApA,
napajuleJbHble OCH WM OCHOBaHHIO, CEUEHHE Iapa, IJIOCKOCTb,
Kacaromasics cgeppl, LWIMHAPA, KOHYCA; YMEHUE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpAIICHUS, UX CEYCHHS, B TOM YHCIIE C TIOMOIIIBIO SJIEKTPOHHBIX CPEJICTB;
yYMEHHE TIPUMEHSTH CBOMCTBA T€OMETPUUECKUX (UTYDP, CAMOCTOSITEIIEHO
dbopMynupoBaTh ONpPEACTICHUS U3Y9aeMbIX (UTYP, BEIIBUTATH THITOTE3bI
0 CBOICTBax M MpU3HAKaX reoMeTpHYecKux (hUryp, 000CHOBBIBATh WU
OMpoBeprath HMX; YMEHHE MPOBOAUTH KiaccupHKaMio  (puryp
0 Pa3JIMYHBIM [TPU3HAKAM, BHIIOJIHATH HEOOXOJMMBIE TOTIOIHUTEIIHHbIE
HOCTPOCHUS

11

YMeHue omnepupoBaTh TMOHATUSMHU: JBUKEHHE B TMPOCTPAHCTBE,
napajuieIbHbIN EPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00MS, TMOAOOHBIE (DUTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPUYECKUE OTHOIIEHHUS
IpU pEelIeHUHU 3a/1a4y; HaXOAUTh T'€OMETPUUYECKUE BEIUYMHBI (JJIMHA,
yroij, Iiouaab, 00beM) MpHU PELICHUU 3a7ad U3 APYruX y4eOHbIX
OpeaIMeTOB W W3 pealbHOM  KU3HU; YMEHHE  BBIUUCISTH
TE€OMETPUYECKUE BEIMYUHBI (JITTMHA, YTOJI, TIIOa1b, 00BEM, TIOIIAh
MIOBEPXHOCTH), HMCIONB3Yysl M3ydeHHBbIE (OPMYIBI M METOIbI, B TOM
yyuclie: IUIOHIaJb TOBEPXHOCTH MHpaMUAbL, MpPHU3MBI, KOHYcCa,
MWINHApPA, IUIomanas cdepsl; 00beM Kyda, MPSIMOYTOJIbLHOTO
napajieNienuIea, TUpaMuIbl, TPU3MbI, TUIUHAPA, KOHYCa, IIapa;
YMEHHE HaXOAUTh OTHOLIEHHE 00beMOB MOJOOHBIX (HUTYD

12

YMeHue onepupoBaTh MOHATUSIMH: NPSIMOYroOJibHasi — CUCTEMa
KOOPJIUHAT, BEKTOP, KOOPJIUHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IMPOU3BEICHUE BEKTOpA Ha YHUCJO, PA3I0KEHHE BEKTOPA
1o 6a3ucy, CKAIIPHOE MTPOU3BEICHUE, BEKTOPHOE MPOU3BEJICHUE, YTOJI
MEXIYy  BEKTOpaMmu; yYMEHHE UCIIOJIb30BaTh BEKTOPHBIM
Y KOOPJMHATHBIA METOJI U1 PELICHUSI TEOMETPUUECKUX 3a7a4 U 3a7a4
JIPYTUX y4eOHBIX MPEAMETOB

13

YMeHue BbHIOMpATh MOAXOASIIMNA METOJ ISl pelIeHUs 3ajauu;
IIOHUMAHHUE 3HAYMMOCTH MAaTEMAaTUKH B H3YYCHUHU IIPUPOILHBIX
U OOIIECTBEHHBIX NPOLECCOB M SIBJICHUI; YMEHHME paclio3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHHUE IPUBOJIUTH
IIPUMEPBl MAaTEMATUYECKUX OTKPBITUM POCCUHUCKOM U MHUPOBOU
MAaTeMaTU4YECKOU HAyKU
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IlepeyeHb 3J1eMEHTOB colepkaHusi, nposepsieMbix HA EI'D mo maremaTuke

Kon [IpoBepsieMBbIl AJIEMEHT COACPIKAHUS
| Uucna v BBIUKUCICHUA
1.1 HarypanbHbie u nenslie yncna. [Ipu3Haku AeIMMOCTH LENBIX YHCEI
1.2 Paunonanbabie yncia. OOBIKHOBEHHBIE U JIECATHYHbBIE IPOOHU, MPOLEHTHI,
OeCKOHEUHbIE IEPUOANYECKUE APOOU
1.3 Apubdmernyeckuii KOpPEHb HaTypajabHOU CTEIICHU. evicTtus
C apu(PMEeTHUECKUMU KOPHSIMU HATypaJIbHOM CTENEHU
1.4 Crenens ¢ nenbiM nokazartesneMm. CTeneHb ¢ palMoOHaIbHBIM MOKA3aTEIEM.
CBolicTBa cTENEHN
1.5 CuHHyC, KOCUHYC ¥ TaHT'€HC YHMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
apKTaHT€HC YMCJIOBOIO apryMeHTa
1.6 | Jlorapudm uncna. JlecssTUUHbIE U HATypaJIbHbIE JOrapU(PMbI
1.7 | HelicTBuTenbHble yncna. ApugMeTHUeCKUe ONepatuu ¢ AeCTBUTEIbHBIMU
yycaamu. [IpubnmkeHHble BBIYUCIIECHUS, NIPaBUa OKPYIJICHUS, NPUKHUIKA
Y OLICHKA PE3yJIbTaTa BEIYUCICHUI
1.8 [IpeoOpazoBaHue BbIpAKEHUIM
1.9 KomrutekcHble yucna
2 Y paBHEHHUS U HEPABEHCTBA
2.1 Lenble u ApoOHO-palIMOHATILHBIE YPABHEHUS
2.2 | UppaunoHaibHbIE ypaBHEHUS
2.3 Tpuronomerpudyeckue ypaBHEeHUs
2.4 | Iloka3arenbHble U JIOrapu(pMUUIECKUE YPaBHEHMUSI
2.5 [enbie 1 1pOOHO-palIMOHATILHBIC HEPABEHCTBRA
2.6 | UppaunoHaibHbIE HEPABEHCTBA
2.7  |Iloka3arenbHble U JOrapupMUIECKUE HEPABEHCTBA
2.8 TpuronomMeTpuyecKre HEPaBEHCTBA
2.9 CucTeMBI M COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapameTpamu
2.11 | Marpuia cucteMbl TMHEHHBIX YpaBHEHUH. ONpeaenuTeb MaTPUILIbI
3 OyHKIMHU U TpaduKu
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3.1 OyHKIUs, cnocoObl 3amanus ¢GyHKuuu. ['padux dyHkauu. B3auMHO
obOparable (yHKIMU. YerHsle W HedeTHble (yHKuMH. I[lepuonuueckue
byHKIIUN

3.2 OO6unacTh ompesieNieHusl 1 MHOXKECTBO 3HaueHuil pynkuuu. Hymu pyHkmm.
[TpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpoMEXKyTKM MOHOTOHHOCTH (DYHKITUU.
Makcumymbl u MUHUMYMBI (QyHKkuuu. Haumbomnbinee u HamMmeHbIee
3HaueHne (PYHKIIUU HA POMEKYTKE

33 CrernienHass pyHKIMS C HATYpaJBHBIM U IIENIBIM TTOKa3zareneM. Ee cBolicTBa
u rpaduk. CBoiicTBa U rpaduK KOPHS N-0il CTETIEHU

3.4 | TpuroHoMmerpuyeckue (PyHKIIMH, UX CBOMCTBA U rpaduKu

3.5 [TokazarenbHas u norapupmuyeckas QyHKIUU, UX CBOMCTBA U rpaduKu

3.6 | Touku paspeiBa. AcuMmnToThl rpadukoB ¢yHkiui. CBOHCTBA (YHKIIHIA,
HETPEPHIBHBIX HA OTPE3KE

3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs TTOCIEA0BATEIbHOCTEH

3.8 | ApubmMmernueckas U reomeTpuueckas mnporpeccuu. dopmyna CIOXKHBIX
IIPOLIEHTOB

4 Havana maremarndeckoro aHaimsa

4.1 [IpousBonnas pynkiuu. [IponsBoaHbIE 2IeMEHTAPHBIX PYHKITUI

4.2 [IpumeHeHne MpOM3BOAHON K MCCIENOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTH
U SKCcTpeMyMbl. HaxoxaeHne HauOONbIIET0 W HAMMEHBIIETO 3HAYCHUS
(GyHKIIMHM Ha OTpE3Ke

4.3 [lepBoobOpa3znas. Muterpan

5 MHoXecTBa U JTIOTUKA
5.1 MHoxecTBO, onepaliuu HaJl MHOkecTBamu. /luarpammbl Diinepa — Benna
5.2 Jloruka

6 BeposiTHOCTb U cTaTUCTHKA

6.1 OmnucarenbHas CTaTUCTHUKA

6.2 BepostHOCTh

6.3 KomOunaropuka

7 I'eomeTpus
7.1 DuUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE ¥ TIOCKOCTHU B MPOCTPAHCTBE
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7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTHU BPALLCHUS
7.5 KoopauHaTel 1 BEKTOPBI
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