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OenepanbHas paboyas mporpamMma Mo ydeOHoMy mnpeaMery «MareMaTukay
(Oa3oBbIN ypoBeHb) (mpeameTHas obnacTh «Maremarnka U MHQOpPMATHKa») BKIIOYAET
MOSICHUTENBHYIO 3aIlUCKY, COJEpXKaHNe 00yUeHHUsI, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
IporpamMMsbl O MAaTeMaTUKe, TEMAaTUYECKOE IJIaHUPOBAaHUE, NEpeueHb (KOAU(PUKATOP)
pacrpeneneHHbIX MO0 KJaccaM MPOBEPSEMBIX TPeOOBaHHWI K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPETHETO O0IIEro 00pa3oBaHUs U IJIEMEHTOB
COJIEp’KaHUsI 10 MaTeMaThke, TnepeueHb (KoaudukaTtop) MpoBepsieMbIX TpeOOBaHUU
K pe3yJbTaTaM OCBOCHHsS OCHOBHOW 00pa30BaTENbHOW MPOTrpamMMBbI CPEIHEro OOIIETo
00pa30BaHUs U JIIEMEHTOB COJICP)KaHUS 110 MAaTeMaTHKe.

[TosicHuTenbHAS 3amMUCKa OTpakaeT OOIIME TENIU U 3314l U3YYCHHS] MaTEMaTHKH,
XapaKTEePUCTUKY TCHUXOJOTHYECKUX MPEANOChIIOK K €€ W3YYCHHIO O0ydJarouuMucs,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAEep>KaHuf,
K OMpeAeNCHUIO TUIaHUPYEMBIX PE3yJIbTaTOB.

Copepxanue o00y4yeHUsI PACKpbIBAE€T COJAEp)KATEJIbHbIE JIMHUM, KOTOPHIC
MpeaIaraloTcs i 00s13aTeIbHOTO U3YYEHHS B KaXKJOM KJlacCce Ha YPOBHE CpPEIHErO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3yabTaThl OCBOEHHUS MPOTpaMMbl MO MaTEMAaTHUKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE pEe3yJabTaThl 3a BECh NEpUo OOyYyeHHUs Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TaKKe MPEIMETHBIC AOCTIXKCHHUS O0ydJaromierocs
3a KaXAbli To1 00ydeHus

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O wMaTemMaTMKe Ha YPOBHE CpEeIHEro o001mero o0pa3oBaHUS
pa3paborana Ha ocHoBe PI'OC COO c yuyeroM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUM,
MPEIBABIIEMBIX K MAaTeMaTUYeCKOMY OOpa30BaHUI0, W TPATUIUNA POCCHUICKOTO
oOpa3zoBaHus. Peammzarus mporpaMmbl 10 MaTEeMaTHKE OOECIEYMBAET OBJIAJICHHUE
KJIFOYEBbIMU  KOMIIETCHIUSIMUA,  COCTaBIIIOIIMMUA  OCHOBY ISl  CaMOpPa3BUTHSA
W HEMPEephIBHOTO 00pa30BaHMSs, IIEIOCTHOCTh OOMIEKYIbTYPHOTO, JIMYHOCTHOTO
Y TI03HABATEIHHOTO PA3BUTHUS JJMIHOCTH 00 YJIAFOIITIXCA.

B nporpamme 1no maremMaTuke y4TEHBI MJIEM U MOJOKeHUs KoHuenuuu pa3BUTUA
MaTeMaTuieckoro oopasosanus B Poccuiickoit @enepanuu. B cooTBeTCTBIM ¢ Ha3BaHUEM
KOHIICIIMH, MaTeMaTHIECKOe OOpa30BaHHWE JOJKHO, B YACTHOCTH, NPEIOCTaBISATh
KaKJIOMY 00y4arommeMycss BO3MOXKHOCTD JIOCTHXKEHHUS YPOBHS MaTeMaTHUYECKUX 3HAHHM,
HEOOXOAUMOTO JUIsl JaldbHEHIIeH yCcrenHon XKU3Hu B obiiecTBe. IMEHHO Ha pelleHue
ATOM 3a7auM HalleJieHa TporpaMMa 1o MaTeMaTuke 6a30BOro ypoBHSI.

B snoxy mudposoii Tpanchopmaimu Bcex chep UYeIOBEUECKON JIeITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  0a30Boi
MaTeMaTU4YeCKON MOATOTOBKH. YK€ B IIKOJIE MATEMATHUKA CIIYKUT OMOPHBIM MTPEAMETOM
JUIE  W3YYEHUS CMEXHBIX JUCHMIUIMH, a B JKM3HM TIOCJIE€ IIKOJbl peaabHOU
HEOOXOAUMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3zoBaHKEe, YTO TPeOyeT MOTHOLICHHOM
0a30Bol 00111€00pa30BaTEIbHOM IMOJATOTOBKHA, B TOM YHCIE M MaTEeMaTHYECKOM.

4



denepanpHas padouas mporpamma | Maremartuka. 10—11 xnaccer (6a30BbIi YpOBEHB)

D10 00YyCIIOBJICHO TE€M, YTO B HAIM JAHU PACTET YHMCIIO CHEIUATLHOCTEH, CBSI3aHHBIX
C HEMOCPEJCTBEHHBIM MPUMEHEHHEM MAaTEMAaTUKH: U B c(hepe SIKOHOMHKHU, U B OU3HECE,
Y B TEXHOJIOTUYECKUX 00JIaCTAX, U 1aKe B T'yMaHUTapHbIX cepax. Takum o6pazom, Kpyr
oOyyaroumxcsi, Uil KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMbIM IPEIMETOM,
CYLIECTBEHHO PaCIIUPSIETCS.

[IpakTHyeckas MOJE3HOCTh MAaTeMaTUKU OOYCIOBJEHA TEM, YTO €€ MPEeIMETOM
ABIIAIOTCS (DyHAAMEHTAIbHBIE CTPYKTYPhI HAILLIETO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHbIE OTHOIICHHUSI OT MPOCTEMILINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OIbITE€, JO JIOCTaTOYHO CJOXHBIX, HEOOXOMUMBIX JJsi Ppa3BUTHS  HAY4YHBIX
M TEXHOJIOTMYECKUX HAEH. be3 KOHKPETHhIX MaTeMaTUYeCKHMX 3HAHUM 3aTPYIHEHO
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCTIPUSITUE M HMHTEPOpETalus pa3sHOOOpa3HOMl COluaIbHOM, HKOHOMUYECKOM,
NOJIMTUYECKONM  uHpopManuu, Manod(pdekTBHA TOBCEIHEBHAs  MpaKTHUeCKas
JNeATeNbHOCTh. Kaxk1oMy 4eoBeKY B CBOEH KU3HU MPUXOAUTCS BBINOIHATH JOCTATOYHO
CJIOKHBIE PACUYEThl U COCTABIISITh HECIOKHBIE AT OPUTMbI, HAXOJIUTh HYXHbIE (hOPMYJIbI
U TNPUMEHATHh MX, BIAJAETh MPAKTUYECKHUMHU MPUEMAMU T€OMETPUUYECKHX H3MEpPEHUM
U TOCTPOCHHH, YuTaTh HWH(OpMaIMIO, MPEICTABICHHYIO B BUIY TaOIUI], Iuarpamm
U rpauKoOB, >XKUThb B YCJIOBHSX HEONPEIEICHHOCTH W IOHUMATh BEPOSITHOCTHBIN
XapakTep CIydyalHbIX COOBITUM.

OOHOBPEMEHHO C pacIIMpEeHUEM cep MPUMEHEHHS MaTEMaTUKH B COBPEMEHHOM
obmiectBe Bce Oosiee BaXKHBIM CTAaHOBUTCS MaTE€MaTHUYECKHM CTHIIb MBIIUICHHUS,
NPOSIBISIIOILIMICS B OIPEIECICHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce H3ydeHHs
MaTeMaTUKl B apCceHaJl NPHUEMOB M METOJOB MBIIUICHHS YEIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHAYKIHS U ASHYKIUs, 0000IeHNe U KOHKPETU3aIlusl, aHATTu3 U
CUHTE3, KJIacCU(PUKALUSI U CUCTEMATU3alMsl, aOCTparupoBanre W aHajaorus. OObEKThI
MaTeMaTUYECKUX YMO3aKJIOUECHUM, TMpaBuUiia UX KOHCTPYUPOBAHUSA PACKPHIBAIOT
MEXaHU3M  JIOTMYECKMX  TOCTPOCHMM,  CHOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
dbopMynarpoBaTh, 00OCHOBBIBATH U JOKA3bIBaTh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT
JIOTMYeCKOe MbIlUIeHne. MaremaTiKe MPUHAIISKUT BeAyIllas pojib B (OPMUPOBAHUU
QITOPUTMUYECKONM KOMIIOHEHTBl MBIIUIEHHS W BOCHUTAaHUM YMEHUH JI€HCTBOBATh
10 33JJaHHBIM aJrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHMPOBATh HOBBIE.
B mporecce pemieHus 3amad — OCHOBHOM YYE€OHOW JEATETBHOCTH Ha ypOKax
MAaTE€MaTUKH — Pa3BUBAIOTCA TBOPUYECKAS Y MPHUKIIAIHASI CTOPOHBI MBIILICHHUS.

OOydeHre mMaTeMaThKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYaroIIMXCSl TOYHYIO,
palMOHANBbHYI0 U MH(GOPMAaTUBHYIO pedb, YMEHUE OTOMpaTh HamOoJiee MOAXOMAIINE
A3bIKOBBIE, CHMBOJIMYECKHE, TIpadUyecKue CpeACcTBa Jsl BBIPAKEHUS CYXKICHHUM
Y HarJITHOTO UX MPEJICTABJICHHUS.

HeoOxonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUH
ABIIsIeTCA 001Iee 3HAKOMCTBO C METOAAMU NTO3HAHUS ACHCTBUTENILHOCTH, MPEJCTaBICHUE
O MpeAMETE M METOJE MAaTEeMaTWKH, €ro OTIUYMS OT METOJOB €CTECTBEHHBIX
U TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHHUS MaTeMaTHKU Jii pelIeHus
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HAY4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTeMaTuieckoe 00pa3oBaHrue BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYphl UETOBEKA.

N3ydeHne MareMaTHKu CIOCOOCTBYET ACTETUYECKOMY BOCIHHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KPacoThl W U3SIIECTBA MATEMaTHYECKUX PACCYXICHUU, BOCIPHUITHUIO
reoMeTpuuecKkux GopMm, YCBOCHUIO UIEH CUMMETPUH.

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

dbopMupoBaHUE TCHTPATHHBIX MAaTEMaTUYECKUX TOHATHA (YUCIIO, BEIMYMHA,
reoMerpuueckas Qurypa, nepeMeHHas, BEpOATHOCTh, (DYHKIHs), 00eCHneYMBAOIINX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTUUYECKOT0 00pa3oBaHusl 00yJyarouuxcs;

MOJIBEJICHUE OOy4aroluxcsd Ha JOCTYITHOM JMJii HHUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPYXKAlOLIEro MUpa, MOHUMaHUE MaTeMaTUKU KaK YacTH
o01Iel KyJIbTYpbl YEJIOBEUECTRA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CHOCOOHOCTEH OOy4arommxcs,
MO3HABATEIbHON aKTMBHOCTHU, MCCIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBIILUICHUS,
MHTEpeca K U3yYCHHUIO MaTEMaTUKH;

dbopmupoBanue GYHKIHOHATHPHOM MAaTEeMAaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHYECKUE AaCHEKThl B PEANbHBIX KU3HEHHBIX CHUTYalUAX
U TOpU U3YYCHUH JIPYTUX YYEOHBIX MPEIMETOB, TMPOSBICHUS 3aBHUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HMX Ha SA3bIKE MaTEMaTUKUM U CO3[aBaTh
MaTeMaTUYeCKHEe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYEeCKHil ammapar
JUISl pEIIeHUs] MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATh U OLIEHUBATh
MOJIYYECHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSAMHU cojepkanusi maremaTtukd B 10—11 kmaccax sBISItOTCS:
«Uucna u BBIUUCTEHUM», «AnreOpay («AnredpandecKue BBIPAKEHUS», «YpaBHEHUS
U  HepaBeHCTBa»), «Hawama  maremaruueckoro — aHamuza»,  «l'‘eomeTpus»
(«'eomeTpuueckue GUTypsl U UX CBOMCTBay», «I3MepeHrne reoMeTpuuecKiuX BeTUINH),
«BeposTHOCTh M cTaTUCTUKa». JaHHBbIE JIMHUM pPAa3BUBAIOTCA MNapaJIEIbHO, KaxKIas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOH, OJAHAKO HE HE3aBUCHMO OJIHA OT JAPYIrOW,
a B TECHOM KOHTAaKTe W B3auMojehcTBUU. Kpome 3TOro, nx oObEeIUHSET JOrHYecKas
COCTaBJIIIOIIAs, TPAJAMLMOHHO TMPUCYIIAs MaTeMaTUKE U IPOHU3BIBAIOIIAS BCE
MaTeMaTU4YecKue Kypcehl U copepxatenbibie tuHun. ChopmymupoBannoe B PI'OC COO
TpeOOBaHHE «BIAJCHHE METOJAaMHU JIOKa3aTelbCTB, alrOpUTMaMU pEUICHHs 3ajad,
ymeHue GOopMyJIUPOBATH OMPEACIICHUS, AKCUOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTH
JIOKa3aTeNbHbIE PacCYXKJEHHUS B XOJI€ PEIICHUs 3aJay» OTHOCUTCS KO BCEM Y4EOHBIM
KypcaMm, a (OpMHUpOBAaHUE JIOTMUECKMX YMEHHI pachpenensieTcs Mo BCEM Trojam
oOy4eHHs Ha YPOBHE CpPeIHET0 00111ero 00pa3oBaHus.

B coorBerctBun ¢ ®I'OC COO MmaremaTuka sBiIsieTcs 00s13aTeIbHBIM MPEIMETOM
Ha JJaHHOM YypOBHE oOpa3oBaHus. [Iporpammoil mo maTreMaruke MpenycMaTpUBaETCs
u3ydyeHue ydeOHoro mnpeamera «MaremMarhkay B paMKax TpeX Y4eOHBIX KYPCOB:
«Anrebpa W Hayajga MareMaThyeckoro aHammza», «['eomerpusi», «BeposaTHOCTh
U CTaTUCTHKay. DOpMHUPOBAHUE JIOTUYECKUX YMEHUNU OCYIIECTBISETCS HA MPOTSHKEHUU
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BCEX JiIeT 00y4YeHHUs Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUs, a BJEMEHThI JIOTUKU
BKJIFOYAIOTCS B COJIEP’KAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO611ee yncno 4acoB, peKOMEHJOBAHHBIX ISl M3y4eHus MateMaTtuku, — 340 yacos:
B 10 xmacce — 170 wacoB (5 yacoB B Henemo), B 11 kmacce — 170 ygacoB (5 dacoB
B HEJIETIIO).
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

N3ydyenne MareMaTuku Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTelbHBIX PE3YyJbTATOB OCBOCHHS YUEOHOIO MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHuss MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocst 0yayt copMupoBaHbl CIETYIOUIUE JUYHOCTHBIE PE3YIbTaThl:

1) rpa:kaIaHCKOr0 BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTh TPAKTAHCKOM TO3ZUIMHM OOYJaIOMIErocss KaK aKTHBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIECTBA, MPEICTaBICHUE O MAaTEMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SBICHUH, IPOLEAYP IPAkKIAHCKOTO
oOrecTBa (BHIOOPHI, ONPOCHI M APYrO€), YMEHUE B3aMMOJICHCTBOBATh C COIMAILHBIMU
WHCTUTYTAaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAYEHUEM;

2) MAaTPHUOTHYECKOr 0 BOCIIUTAHHS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON TIpakJTaHCKOW HMACHTUYHOCTH, YBaKEHUS
K TMPONUIOMY M HAaCTOSIIEMY POCCUUWCKOM MAaT€MaTHWKH, IIEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSIM POCCUMCKUX MATEMATUKOB U POCCHUMCKOM MATEMATUYECKOW IIKOJIBI,
HCIIOJIh30BaHUE ITUX JOCTIKCHUHN B IPYTUX HAYKax, TEXHOJOTHAX, chepax SIKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, 3THYECKOrO IIOBEACHUS, CBS3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHH HAYKH W JACSITENbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYeCKOro BOCITUTAHHSA:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAsd OCTETUKY MAaTeMaTH4YECKHX
3aKOHOMEpPHOCTEW, OOBEKTOB, 3aJay, pELICHUH, pacCyXJIECHHI, BOCHPUUMYHUBOCTH
K MaTeMaTU4ECKUM acleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA,

5) dpuznyecKoro BOCIATAHNS:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh MAaTEeMaTUUYECKUE 3HAHUS B HHTEpecax
3I0pOBOro0 M 0Oe30macHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE IIUTAHHWE, COAJTAHCHPOBAHHBIM PEXKUM 3aHATHM M OTJBIXa,
peryisipHas (usnyeckas akTUBHOCTb), (DU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aAHSATHUAX
CIIOPTUBHO-030POBUTEIILHON AEATEIbHOCTHIO;

6) TPY10BOIr'0 BOCTIMTAHMS:
TOTOBHOCTh K TPYIY, OCO3HAHUE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K Pa3sTuIHBIM
chepam mnpodeccuoHaIbHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOM U €€
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NPWIOKECHUSIMU, YMEHHE COBEpIIAaTh OCO3HaHHBIM BbIOOp Oyayuied mnpodeccuu
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTU4eCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTUBHOMY YYACTHUIO B PELICHUM INPAKTUYECKUX 3a7a4 MATEMaTHYECKOM
HaIPaBJICHHOCTH;

7) IKOJIOrHY€CKOr0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH YKOJOIMUECKON KYIbTYPhI, IOHUMAHUE BIMSHHUS COILHAIBHO-
HSKOHOMUYECKUX MPOIIECCOB HA COCTOSIHHUE IMPUPOIHON U COIUAIBHON CPEIbl, OCO3HAHHE
r100abHOIO XapakTepa OJKOJOTHYECKHX IIPO0JIEM, OpPHEHTALMS Ha IPHUMCHEHHE
MaTeMaTHYECKUX 3HAHWWA JUIA pelICHHWs 3aJad4 B 00JacTH OKPYIKAroIIeH Cpessl,
IUITAHUPOBAHKE MMOCTYIKOB M OLEHKH HUX BO3MOXKHBIX ITOCIEACTBUI UL OKPY/KaroIIei
Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOLIECTBEHHOW MPAaKTUKH, TOHUMAHUE MAaTEMaTUYECKON HAyKH Kak
cepbl 4eTOBEUECKON 1EATENbHOCTH, ITAIOB €€ Pa3BUTHS M 3HAYUMOCTHU JJISl pa3BUTHUS
OUBWIM3ALMM, OBJIQJCHUE S3bIKOM MAaT€MaTUKM W MaTeMaTU4ecKOW KyJIbTypou
KaK  CpPEICTBOM  IIO3HaHUS  MHpa, TOTOBHOCTb  OCYLIECTBIATH  MPOEKTHYIO
Y VCCJIEIOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs MpOrpaMMBbI 10 MaTEMaTHKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y oOydarorierocss 0yayr copmMupoBaHbl METaNpeAMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECsS OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JICHCTBUSIMH,
VHUBEPCAILHBIMM ~ KOMMYHUKATUBHBIMU ~ JICCTBUSAMHU U YHUBEPCAIbHBIMU
PEryIATUBHBIMHU JIEUCTBUSMMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornueckue aeiicTBUSA:

BBIBJISITh W XapaKTEpHU30BaTh CYIIECTBEHHBIC TPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TOHITUN, OTHOIICHHN MEXIY IMOHATHAMH, (POPMYIUPOBATH OMpeEaeICHUs
MOHSATUM, YCTAaHABIWBATh CYIIECTBEHHBI MNpHU3HAK KiIacCU(HUKALMKM, OCHOBAHUS
JU1s1 000OIIICHUS U CpaBHEHUS, KPUTEPUH MIPOBOAMMOIO aHAJIN3a,;

BOCIIPUHUMATH, (DOPMYIIMPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIIbHBIC
U OTpHUIlaTENIbHBIC, €IUHUYHBIC, YaCTHBIC U O0IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3W W TMPOTUBOPECUUS
B (akTax, [aHHBIX, HAONIOJAEHUSIX W YTBEPXKICHUSAX, TMpeajaratb KpUTEpUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEYM;

JI€TIATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIFOUEHNM, YMO3aKJIIOUEHUN 10 aHAJIOTUH;
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IPOBOJUTh CaMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMaTHYECKUX YTBEP)KICHUI
(mpsiMble W OT HPOTHBHOI0), BBICTPaMBAaTh APryMEHTALIUIO, MPUBOJUTH MPUMEPHI
Y KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJBL;

BbIOMpATh coco0 pelleHus y4eOHOM 3a7aud (CpaBHMBATh HECKOJBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIINUNA C YI€TOM CaMOCTOSITENIbHO BbIIECTICHHBIX
KPUTEPUEB).

ba3oBble ucciie10BaTe1bCKIE ACHCTBUSA

UCIIOJIb30BaTh BOIMPOCHl KAaK HCCJIENOBATENIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMyupoBaTh BOMPOCH], (GUKCUPYIOIIUE MPOTUBOpEUHE, MpolieMy, yCTaHaBIUBAThH
HMCKOMOE M JTaHHOE, JOPMHUPOBATh TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, HCCIEIOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETIbHO  (POpMYIIUPOBaTh OO0OOIIEHHS W BBIBOALI MO pe3yJibTaTaM
MPOBEJICHHOTO HAOJIOJECHUS, UCCIEAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB M OOOOIIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKXKe BbIJIBUIaTh
MPEATNONI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmei:

BBISIBJIATh JePUIUTHI MH(GOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIIPOC
W JUIA pELICHUS 3a7a4uH;

BbIOMpaTh WHGOOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh 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
Oo0wmenmue:

BOCIIPUHUMATh M (POPMYJIHPOBATh CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMH
U LETSIMU OOIIECHMS], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOJy PEHICHUS 3a]la4l, KOMMEHTHUPOBAThH
IIOJIYYEHHBIN PE3yNbTaT;

B XOlI€ OOCYXICHHs 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
npoOJIeMBI, pelIacMol 3aJaur, BBHICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha TMOUCK PELICHHUS,
COTOCTABJIATh CBOM CYXKACHHS C CYXICHHSIMHU JAPYTUX YYaCTHUKOB JHANIOTa,
OOHapYXUBaTh Pa3IMYUe M CXOJICTBO MO3UIMHI, B KOPPEKTHOU (hopme popmymnpoBaTh
pasHorjacus, CBOM BO3PAKCHHUS,
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OpPEJCTABJIATh PpE3YJAbTaThl PpEIICHUs 3a/Jayd, DSKCIEPUMEHTA, MCCIEeI0BaHus,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIJIEHUS C Y4Y€TOM 3ajad
IpEe3EHTAIMU U OCOOCHHOCTEW ayAUTOPHH.

PerynsitTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, aJITOPUTM PEIISHUS 3a/1a4l, BRIOUPATh CIIOCO0 PEIICHHS ¢ YI€TOM
UMEIOIUXCS  PEeCypcoB W COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BapUAHThI PEIICHUM C y4€TOM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMH TIO3HABATEIHHOW pedJIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUA W MBICIUTEIBHBIX TPOIIECCOB, WX Pe3yJbTaTOB, BIAJAETh CIIOCOOaMH
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca W pe3yibTara PEeNieHUus MaTeMaTHYeCKOU
3a/1a4u;

NPEeIBUIETh TPYAHOCTH, KOTOpPhIE MOT'YT BO3HUKHYTh IIPHU PEIICHUU 33]auH,
BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JaHHBIX,
HaWJICHHBIX OIMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yjbTaTa 1AM W YCIOBHUSAM, OOBSICHATH HPUYHUHBI
JTOCTIKCHUS WA HEAOCTHIKEHHUS Pe3yIbTaTOB ASATENHPHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY NMPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMAaTh M UCTIONH30BATh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBHUIYaJIbHON pabOThI
Opy  pelleHUH Yy4eOHBIX 3ajJad, MNPUHUMATh 1I€Jb COBMECTHOM JesATeIbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOW paboOThl, pacmpeiesaTh BHABI padoT,
JIOTOBapHUBAThCS, OOCYXIAaTh TPOIECC W pe3yabTaT pabdoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTb B TPYNIOBBIX (opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OThI U KOOPAUHUPOBATH CBOU
JEUCTBUSA C IPYTMMHU YJIEHAMU KOMaH/bl, OIIEHUBATh KAUY€CTBO CBOETO BKJIa/la B OOIIUIA
MPOAYKT IO KPUTEPHAM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHUCTBHS.

IMPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBIe pe3yabTaThl OCBOCHHUS IMPOTPaMMBI IO MaTeMaTHKe Ha 0a30BOM
YpPOBHE Ha YPOBHE CpeJHEro 00IIero o0pa3oBaHMs MPEACTaBICHBI 10 rogamM oOydeHus
B paMKax OTJEJbHBIX y4E€OHBIX KYpPCOB B COOTBETCTBYIOLIMX pasliefiax IporpamMMbl
110 MaTeMaTHKe.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJTA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsbIil Kypc «AnreOpa U Hauajga MaTeMaTUYECKOro aHAIN3a» SBJSIETCS OJAHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECNEYMBAET MHCTPYMEHTAJbHYIO 0a3zy MJisi U3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JIpYroil CTOPOHBI, (OPMHUPYET JOTHUECKOE
U a0CTpaKTHOE MBIIIJICHHE OOY4YaloUIMXcs Ha YpOBHE, HEOOXOJWMOM [IJIsl OCBOCHUS
y4eOHBIX KypcOB MH(GOPMATHKH, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
y4yeOHOro Kypca «Anredpa M Hadaja MAaTeMaTHYECKOro aHaiu3a» o0ydarolmmecs
OBJIa/ICBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopast (GOpMYyJIUPYET CBOU
JOCTHKEHHS] B MaTEMaTUYECKO popme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUIA YCIIEIIHOTO OBJIAJICHUs 3aKOHaMM (PU3MKM, XUMHUH, OWOJIOTWH, IOHHWMAHUSA
OCHOBHBIX  TEHJCHLMA DKOHOMUKM M  OOIIECTBEHHOM  KM3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX MU KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MHCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBlazeHHUe
a0CTpPaKTHBIMU W JIOTMYECKHA CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIOJIb30BaTh O00OOUIEHWE M KOHKPETH3alWi0, a0CTparupoBaHHE W aHAJIOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIITICHHE. B Xoze n3ydenust aareOpsl 1 Hadam
MaTeMaTHYeCKOT0 aHalin3a Ha YpOBHE CpeJHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OIBIT PEIICHUs MPHUKIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIe peajbHbIX CHUTyallMd W HWHTEPIPEeTalud MOJy4YEeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpoOje,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VY4eOHbII Kypc anreOppl M HayaJl MaTeMaTHYEeCKOro aHaiu3a oOjanaer
3HAYUTEJIbHbIM BOCIIUTATEIbHBIM IIOTEHLIMAJIOM, KOTODPBI peanu3yercss Kak uepes
y4eOHBIN MaTepual, ClocOOCTBYIOMNNA (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TAK
U uepe3 crneuuuky y4eOHOM HeATENbHOCTH, TpeOymoImel CaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAlMd BHUMAHUS M OTBETCTBEHHOCTH
32 MOJYYEHHBIA PE3yJIbTar.

B ocHoBe meronukm oOydeHus anreOpe W HadallaM MaTeMaTHUYECKOro aHaln3a
JEKUT AESATEIbHOCTHBIA MPUHIIMIT 00Y4EHUSI.

B cTpykType nporpamMmbl o ajnreOpe U HauajaaM aHaJIn3a BbIIETSIOTCS CIeIyIoIIne
cofiepKarellbHO-MeToiuueckue JuHuM: «Yucna u  BelUKCHCHUS», «DyHKUMK
u rpaduxmy, «YpaBHEHHS W HepaBeHCTBa», «Hagama maremarnueckoro anammsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEp)KaTEIbHO-METOANYECKUE IJIMHUU
W3y4aloTCcsl Ha TMPOTSKEHUU JBYX JET OOy4eHHss Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHusl, €CTECTBEHHO JOTOMHSS APYT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMU
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TeMaMM U pasnenamu. JlaHHbIH ydeOHBIN KypC SIBJISETCS MHTETPATHUBHBIM, IMOCKOJIBbKY
o0beuHsAET B ce0e coJepKaHhe HECKOJIbKUX MaTeMaTHYEeCKUX AMCLMILINH: anredpa,
TPUTOHOMETPHS, MAaTeMaTUYECKUN aHalu3, TeOpUs MHOXKECTB U apyrue. [lo mepe Toro
Kak OoOydJaroIuecs OBJaJeBalOT Bce Ooyiee MIMPOKMM MaTEeMaTHYECKHUM alllapaToM,
y HHX T[OCJIeI0BaTeNbHO (OPMHUPYETCS M COBEPIICHCTBYETCS yMEHHE CTPOUTH
MaTeMaTH4YEeCKYIO MO/JIENTb peasbHOM CHUTYyaIlIH, IPUMEHSTH 3HAHUS,
NOJydyeHHbIe B Y4eOHOM Kypce «Anredpa M Hadaja MaTeMaTUYECKOro aHajIu3an,
JUIS PEIIEHUs] CaMOCTOSITENIbHO CPOPMYIUPOBAHHON MaTeMaTH4yecKoi 3a1ayu, a 3aTeM
UHTEPIPETUPOBATD MOJYUYEHHBIN Pe3yIbTaT.

ConepxxarenbHo-MeToMYecKass JMHUA «Yuclia W  BBIUMCICHUS» 3aBepLIacT
dbopMUpOBaHUE HABBIKOB HCIOJIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE ObLIO
HA4yaToO Ha YPOBHE OCHOBHOrO oOmiero oopazoBanHus. Ha ypoBHe cpemnero o01iero
o0Opa3oBaHusi 0c000€ BHUMaHUE yAesieTcsl POPMUPOBAHUIO TPOUYHBIX BEIUUCIUTEIBHBIX
HABBIKOB, BKIIOYAIOMIMX B Cce0s HKCIOJNb30BaHUE pa3IU4HbBIX (opMm 3amucu
JCHCTBUTENIHHOTO YUCIIA, YMEHHE PAIlMOHATIHHO BBIMOIHATH ACHCTBHUS C HUMH, J1€1aTh
NPUKHUIKY, OIEHUBATh pe3ynbTaT. OO0ydaromuecs Moay4aloT HAaBBIKU MPUOIMKEHHBIX
BBIYHCIICHUH, BBHITTOJIHCHUSI ACUCTBUI C YMCIIaMH, 3aITMCAHHBIMY B CTAaHAAPTHOU (hopme,
UCTIOJIH30BaHMS MATEMATUYECKUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKECHU.

ConeprkarenbHast JIMHUSL «YPAaBHEHUS! U HEPABEHCTBA» PEANM3YeTCsl Ha MPOTSHKEHUU
BCEro 0Oy4eHUsI Ha YPOBHE CPEIHEro 0O0IIero o0pa3oBaHusl, MOCKOJILKY B KaXKIOM paszelie
OporpaMMbl  MPEAYCMOTPEHO pEIleHWe COOTBETCTBYIOIIMX 3afgad. OOydarommecs
OBJI3/ICBAIOT PA3IMYHBIMA METOJIAMH PEIICHUSI LIENbIX, PAOHATBHBIX, UPPAIIMOHATIBHBIX,
MOKA3aTeNbHBIX, JTOrapu(hMHUUECKUX U TPUTOHOMETPUUECKIX YPaBHEHHU, HEPABEHCTB U UX
cucteM. [loiydeHHbIe yMEHHSI MCHOJIB3YIOTCS TPH KCCIECIOBAaHUM (YHKIMHA C TTOMOIIBIO
MPOU3BOJHOM, PpEIICHWN TMPUKIATHBIX 337ad M 33/7ad Ha HAXOXKICHWE HAMOOJBIINX
Y HAUMEHbBIIMX 3HaYeHni pyHKuuu. JlanHas cofeprkaTesbHast IMHUS BKIIIOYAET B Ce0s TaKKe
¢dbopMupoBaHHE YMEHHUI BBIOJHATH PacueTsl Mo (GopMyiaM, MpeoOpa3oBaHMs IIENbIX,
palMOHATIbHBIX, WPPALMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHHH, a TakKe
BBIPKEHHI, COAEPKALMX CTENEeHH U Jiorapu(mel. braronapst uzydenuro anreOpandeckoro
Marepuaia MPOUCXOAUT JalbHEHIlee pa3BUTHE AITOPUTMUYECKOrO U aOCTPAKTHOIO
MBIIUICHUAST 00y4aromumxcs, (GOPMUPYIOTCSI HABBIKM JIEIYKTUBHBIX PACCYKICHUN, paOoThl
C CHMBOJbHBIMU (hOpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEW B BUJE
paBEHCTB M HepaBeHCTB. AnreOpa mnpeyiaraer 3pQeKTuBHbIE HHCTPYMEHTHI IS PeIICHUs
NPaKTUYEeCKUX M  €CTeCTBEHHO-HAyYHBIX 3a/ad, HarSIHO JAEMOHCTPUPYET CBOH
BO3MOYKHOCTH KaK SI3bIKa HAyKU.

CopepxatenbHo-MeTOAMYECKass JUHUA «DPyHKUMM U Tpa@uUKA»  TECHO
HeperUieTaeTcsl ¢ APYTUMU JMHUSIMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a7la€T  TOCJENOBAaTENIbHOCTh  W3y4YeHMs] Marepuana. M3yueHue  creneHHOMH,
MOKAa3aTeNIbHOM, Jorapu(pMHUUECKOW W TPUTOHOMETPUYECKUX (YHKUUWA, UX CBOMCTB
U TpadUKOB, WCMOJB30BaHHE (PYHKIUW JUIsI PEIICHUs 3aaad W3 JAPYTUX ydeOHBIX
IPEeIMETOB M PealbHOM KU3HU TECHO CBSI3aHO KAK C MAaTeéMaTHUYECKUM aHAJU30M, TaK
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U C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOoM Oombllioe BHUMaHUE YIAEIsSeTCs
GbopMHUPOBaHUIO YMEHHUSI BbIpakaTb (OpPMyJIaMU 3aBUCHUMOCTH MEXAY Pa3IuYHBIMU
BEJIMYMHAMM, MCCIICIOBATh MOJYYEHHbIE (YHKIHMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAlEJIEH Ha pPa3BUTHE YMEHHU U HABBIKOB, MO3BOJSIOIINX
BBIPAXKaTh 3aBUCUMOCTH MEXK]Yy BEIMYMHAMU B Pa3iM4HOM (opMe: aHATUTHYECKOM,
rpaduueckoi u cioBecHo. Ero nuzydyenne cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIIEHUS, CTIOCOOHOCTU K 0000IIEHUI0 U KOHKPETU3AIIUU, UCTIONF30BAHUIO aHATIOTHH.

CopepxatenbHass JnuHuA «Hagama wmaremaTMdeckoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTH4YeCKUX, TaK W NPUKIAAHBIX 3ajad,
JIOCTYIHBIX OO0YyYaromMMCs, Y KOTOPBIX TMOSBIISETCS BO3MOXKHOCTH HCCIENAOBATh U
CTpOUTh rpaduku QyHKIMH, ONpenensTh UX HauOOJbIINEe U HAaWUMEHBIINE 3HAYCHUS,
BBIUKCIIATh IUIOMAAM (QUIYyp U OOBEMBI Tel, HAXOJIUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. CopepxarenbHasi JHHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU IOCTPOEHUS
MaTeMaTUYECKNX MOJEJNICH peaJbHbIX CUTyalluid, HaXOXKACHUS HAWIy4dLIEro perieHus
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBAaMH MATEMAaTHYECKOrO0 aHaju3a CIOCOOCTBYET PAa3BUTHIO a0CTPAaKTHOIO,
(GbOopMaIbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MAaTEMaTUKUM B HAyKe, TEXHUKE M HUCKYCCTBE.
OOyuvaroniuecsi y3HalOT O BBIAAIOUIMXCS PE3yJIbTaTax, MOJYYEHHBIX B XOZE Pa3BUTHUSA
MaTeMaTUKH KaK HAyKu, U UX aBTOpPaAX.

ConepxxarenbHO-MeTOANYECKas JIMHUS «MHOXECTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeOopeTUKO-MHOKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKH U TpejiarailoT HauOoliee
YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3/ieibl MAaTEMATUKH U €€ MPUIIOKEHU,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYeCKUE TUCHUIUIMHBI B eauHoe uenoe. [loatomy
BaYKHO JIaTh BO3MOXKHOCTh 00YyJaroIeMycsi IOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTUKH U UCIIOIb30BaTh €r0 JJI BRIPAKEHUSI CBOUX MBICIIEH.

B yuebHoM Kkypce «Anredpa U Hayaina MaTeMaTHYEeCKOrO aHAIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIIMPOBAHUS, KOTOPBIE MPU3BAHBI CPOPMUPOBATH
HAaBBIKM ITIOCTPOCHMUS MOJEIEN pPEANbHBIX CHTYAllUH, HWCCIENOBAaHUA JTHUX MOJEIEH
C TMOMOIIbIO ammapara aiareOpbl MU MaTeMaTUYeCKOro aHaiu3a W UHTEpIpeTaluu
NOJIYUCHHBIX PpPE3yJIbTaTOB. TakWe 3aJaHusi BIUIETEHbl B KaXAbId M3 pa3eiioB
IpOrpamMMbl, TMOCKOJBKY BECh MaTepuand y4eOHOro Kypca HIMPOKO HCIONb3yeTCs
JUISl pelIeHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun peaibHbIX MPAKTHYECKUX 3a/ad
oOy4aromuecs: pa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHHE HAXOJIHUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOIb30BATh AHAJIOTHIO, 0000IIaTh W  KOHKPETU3HPOBAThH
npoosiemy. JlesTensHOCTh 0 (HOPMUPOBAHHUIO HABBIKOB PEIICHUsS MPUKIATHBIX 3a7a4
OpPraHM3yeTcsl B IMPOLIECCe M3YYEHHs] BCEX TEM Y4eOHOro Kypca «Anredpa u Hayaia
MAaTEMaTUYECKOr0 AHAJIA3A».

OO611ee yncI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3YUEHUs y4eOHOTro Kypca «Anredpa
¥ HavaJla MaTeMaTu4eckoro aHaimusa», — 170 dacos: B 10 kiacce — 68 vacoB (2 yaca
B Hezenmo), B 11 kmacce —102 yaca (3 yaca B HeZlemto).
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COILEPKAHUE OBYUEHUSA

10 KJIACC
Yuciaa 1 BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATHUYHBIE JApOOH, MPOLIEHTHI,
OEeCKOHEUHbIE IepHOAUYECcKre IpoOu. ApudMeTHuyecKre orepauuu ¢ parMoHaIbHbBIMU
YUCIaMH, peoOpa30BaHusl YUCIOBBIX BbIpaxkeHUil. [Ipumenenne qpobeil 1 mpoleHToB
JUJISL pEMICHUS TIPUKIIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTpACiel 3HAHUW U PEATbHOMN KU3HHU.

JlelictBuTenbHble  uyuciaa.  PanuoHanbHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubdmMernueckre omepanuu ¢ JACHCTBUTENbHBIMH  4uciAaMHu. [IpuOnvkeHHbIC
BBIYHCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLICHKA PE3YJIbTATA BEIYMCICHUM.

Crenenp ¢ uenbiM mokasateneM. CtanaapTHas ¢gopma 3amucu JeHCTBUTEIHLHOTO
yycna. Hcnonb3oBanue mnoaxonsdmed (opmMbl 3amucU  JACHCTBUTENBHBIX UYHCET
JUISl PELLICHUS TPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

ApudmMerrnueckuii KOpeHb HaTypallbHOM cTeneHu. JleicTBus ¢ apudmMeTniyecKuMu
KOPHSIMU HaTypaJbHON CTEIICHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
aApKTaHTE€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUsA U HEPABECHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKCHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

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

Perenue uensix ¥ 1poOHO-pallMOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenne nppannoHanbHbIX YPABHEHUNA U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHHM.

IIpuMeneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTHYECKHUX 33714 U 3a]1a4
U3 PA3IMYHBIX 00J1aCTeil HAYKU U PeaTbHOU KU3HH.

DyHKUMH U TPaPUKHU

Oynkuusa, cnocodsl 3amanus Gynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbie
b yHKITIH.

OOmacte ompeaeneHUss W MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢yHKOuw.
[TpoMeKyTKM 3HAKOMOCTOSHCTBA. YeTHbIE U HEUETHBIE (DYHKIIMH.

CrenenHas (QyHKUMS C HaTypajbHbIM W IIeJbIM ToOKa3areneMm. Ee cBolicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-0il CTETIEHHU.

Tpuronomerpuieckasi OKpY>KHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (YHKIIHHI
YHUCJIOBOTO apryMeHTa.

Hauaja maTeMaTH4ecKoro aHaJmu3a
ITocnemoBaTeabHOCTH, CIOCOOBI 3aJaHUsl IIOCJIEAOBATEILHOCTEH. MOHOTOHHEBIE
MMOCJIEJOBATEIILHOCTH.
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ApudmMernueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIIas
reomerpudeckas mporpeccus. CyMma OECKOHEUHO YOBIBAIONIIEH TIeoMeTpUYeCKOon
nporpeccuu. @opMyrna CI0KHBIX IPOIEHTOB. Mcroap30BaHNEe NPOrPeCCUu 1JIs PEIICHUS
peanbHBIX 3374 MPUKIIATHOTO XapaKTepa.

MHokecTBa U JIOTHKA
MHOXeCTBO, oOmepaluyd HaJl MHOXecTBaMu. [[uarpammbl  Oinepa—BenHHa.
[IpuMeHeHrnE TEOPETUKO-MHOXKECTBEHHOIO ammapara i OMNUCAaHUSl  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 3a7a4 U3 APYTrUX yICOHBIX PEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENbCTBO.

11 KIIACC

YucJia 1 BLIYMCTIEHUS
Harypanbnsie u uensie yncna. [Ipu3Haky 1eIMMOCTH LENIbIX YHCEIL.
CreneHb ¢ palMOHAIBHBIM TTOKa3aresieM. CBONCTBA CTEIICHHU.
Jlorapudwm uncna. JlecssTuaable U HATYpaTbHBIC JOTAPH(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

[IpeoGpazoBanue BEIPAKEHUM, COIEPKAIIUX JIOTapU(PMBI.

[IpeoOpa3zoBanue BBIpAXKEHUN, COACpKANIMX CTENEHH C  PAMOHAIbHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenpHbIe YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JNHHEHHBIX YpaBHEHHU. PellieHWe NPUKIAIHBIX 337a4 C MOMOIIBIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYE€CKHUX
3aj1a4 W 3aj71a4 U3 pa3IMyHbIX 00JIacTel HAyKH U PeabHOU JKU3HH.

DyHKIMU U TPaPUKHU

Oynkuusa. I[lepuoanueckue QyHkuuu. [IpomMeXyTKH MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIIMK. Hanbonbiee n HauMeHblnee 3HaueHue QyHKIIUU
Ha IPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpaQUKU.

[loka3arenbHas u Jorapupmuyeckas GyHKIUU, UX CBOMCTBA U TPAPUKH.

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

Hcnonbs3oBanue  rpagukoB  (QYHKUMH U1  KUCCIEOOBAHUS  MPOLIECCOB
U 3aBHCHMOCTEH, KOTOpPbIE BO3HHMKAIOT IPU PEIICHUHU 3a7ad M3 APYrUX y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Hayana maTreMaTH4eCKOro aHajau3a
HenpepsiBHble pyHKIIMH. MeTO MHTEPBAIOB I PELLICHUS] HEPABEHCTB.
[IpousBoanas ¢pyukuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOTHOM.
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[IpousBoaHbIe 37€MEHTApHBIX (QYHKIMH. DOpMynbl HaXOXKAECHUS MNPOU3BOIHOU
CYMMBbI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne TMPOM3BOMHOW K HCCIEAOBAHMIO (PYHKIMIA Ha MOHOTOHHOCTh
U ’KcTpeMyMbl. HaxoxxaeHre HanOob1Iero 1 HAMMEHbBIIET0 3HaYeHUs (DYHKIMU Ha OTPE3KE.

[IpuMeHeHne NpON3BOAHON ISl HAXOKICHHS HAMITYUIIETO PEIIEHUS B IPUKIIATHBIX
3aja4yax, JJid ONpeiesieHUs CKOPOCTH TMpoliecca, 3a1aHHOr0 (hOpMYII0il Wi rpauKoMm.

[lepBooOpa3znas. Tabmuiia nepBOOOPa3HBIX.

WuTerpan, ero reomerpuyeckuii U (usnueckuil cMmbici. Brluncnenue uHTErpana
no ¢opmyne Hprotona—JIeitonuna.

INPEAMETHBIE PE3YJIbTATBI

K konity oOyuenus B 10 kiiacce oOydaronuiicss HogyduT Ciaeayoue NpeaMeTHbIC
pE3yNbTATHI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH MOHATUSMHU: PAIIMOHATHHOE U JCHCTBUTEIHHOE YHUCIIO, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIOJIHATh apu(METHUUECKHE OMEPAllMH C pallMOHAIBLHBIMUA U JICHCTBUTEILHBIMH
YHCIIaMH;

BBITIOJIHSITH TPUOJIM)KEHHBIC BBIYHUCIICHHS, HCIIONIb3Ys MPaBUila OKPYIJICHUS, AeIaTh
MIPUKHUJIKY U OLICHKY pe3yJibTaTa BHIUMCIICHU;

OMEpUpPOBATh TOHSATUSIMU: CTENEHb C LIEJbIM IOKa3aTesieM, CTaHaapTHas dopma
3alUCU  JICMCTBUTEIBHOI'O YMCIA, KOPEHb HATypajdbHOW CTENEHM, MCIOIb30BaTh
MOAXOAAITYIO (POPMY 3aITUCH JeHCTBUTEIBHBIX YMCEIN IS PEIICHUS TPAKTUUECCKUX 3a/1a4
U TIpEACTaBICHUS JIaHHbIX;

OMEpUPOBATH TMOHSITUSMHU: CHUHYC, KOCMHYC W TaHI€HC IPOU3BOJIBLHOIO YIia,
WCIIOJIb30BaTh 3aMMCh IMPOU3BOJIBHOTO YTiia 4epe3 OOpaTHhIE TPUTOHOMETPUUYECKUE

byHKIMY.

YpaBHeHUs ¥ HEPABEHCTBA:

ONEpUPOBATh MOHATUSAMM: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, LEJOE,
panMoOHaNIbHOE, HPPALMOHAIBHOE YpPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHMUE,

BBIMIOJHATE NPeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPDAKEHUN M pemliarhb
TPUTOHOMETPUYECKUE YPABHEHNS,

BBIIIOJIHATh  MIPEOOpPa3OBaHUs LENbIX, PALUOHAIBHBIX M  HPPallMOHAIBHBIX
BBIPAKECHUM M PEIIaTh OCHOBHBIE THIIBI LEJBIX, PALUOHAIBHBIX W HPPALUOHAIBHBIX
YPaBHEHU U HEPABEHCTB;

IPUMEHATh YPAaBHEHUsS W HEPABEHCTBA JUIA PELICHHUs MATeMAaTUYECKHUX 3a1ad
Y 33]1a4 U3 PA3IMYHbIX 00J1aCTEel HayKU U pealibHOM KU3HU;

MOJIETUPOBATh PEAIbHbIE CUTYAllMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHMUS,
YPaBHEHHMs, HEPABEHCTBA IO YCJIOBMIO 3aJa4d, HCCIENOBATH IOCTPOEHHBIE MOIEIU
C MCMOJIb30BaHUEM arapaTa aiareopsbl.
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DOyHKIUY U TpaPUKHU:

ONEpUPOBATh MOHATUAMM: (DyHKUHS, CMOCOObI 3amaHus (QyHKUUH, OOJACTh
OIpEAENICHNUs] U MHOXKECTBO 3HaUEHUN (PyHKIMH, rpaduk QyHKIMH, B3AUMHO 0OpaTHbIE
bynximy;

ONEpUPOBATHh TMOHATUAMH: YETHOCTh M HEUYETHOCTh (DYHKLIMH, HYIM (PYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpaduku PyHKITUHN JJ1 PEIICHHs] YPaBHECHUI;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YyHKUIMHM, KBagpaTUYHOW (YHKIIUH,
CTeNeHHOW (DYHKIIMM C LIeJIbIM MTOKa3aTeNeM;

UCMOJIb30BaTh rpapuKu (GYHKIUI A UCCIIEIOBAaHUS 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(METHIECKast U TeOMETpHYCSCKast
IPOrPeCCHi;

OIEpUPOBATh MOHATUAMU: OECKOHEYHO YOBbIBArOIAsh reoMeTpUYecKas porpeccus,
cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPHUIECKOU MPOTPECCHUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CIIOCO0AMU;

UCITIOJIh30BaTh CBOWCTBA TIOCIICOBATEILHOCTCH M TIPOTPECCHU M pEIIeHUs
peaNbHBIX 33724 MPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHATHUSIMHU: MHOXECTBO, OIEPALIMHA HaJ MHOXXECTBAMU;
WCIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJs OMNUCAHUS PealbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB;
ONEPUPOBATH MOHITHUSIMU: OIPEIIECICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

K koniry oOyuenus B 11 kiacce oOy4aronuiicss HoJy4uT ClAeAYIOIINUEe MPeAMETHBIC
pPE3YJIbTATHI:

Yucsia v BbIYUCIEHUS:

OTIEpUPOBATh TMOHSATHUSAMH: HATypalbHOE, IIEJIO€ YUCIIO, MCIOIL30BaTh MpPU3HAKU
JITIMMOCTH LIEJIBIX YHCEI, PA3JIOKEHUE YUCIIa Ha TIPOCThIC MHOKHUTEIIH JIJIsl PEIICHU 3a/1a4;

OTIEpUPOBATH MOHATHEM: CTETICHb C PAIlHOHATBHBIM ITOKA3aTEIIEM;

OIIEpUPOBATh TOHATHAMU: JIOoTapudM dYHCTa, JACCATHYHBIE W HaTypalbHBIC
Jorapu@msi.

YpaBHeHUs] M1 HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW MJIsi MpeoOpa30BaHUs BBIPAKEHUM, OMEPUPOBATH
MOHATHUSIMU: ITIOKA3aTENbHOE YPAaBHEHUE M HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIBI
[I0KA3aTEIbHBIX YPABHEHUHN U HEPABEHCTB;

BBITIOJHSATH MPe00pa3z0BaHus BbIPAKEHUM, cofepxKaluX Jorapudmbl, OlIepupoBaTh
MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PELIaTh OCHOBHBIE THUIIbI
JorapuMUYECKUX YpaBHEHUN U HEPABEHCTB;
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HaXOJIUTh PELICHUS MTPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATHh TMOHITUAMHU: CHCTEMA JIMHEHMHBIX YPAaBHEHUW W €€ PEUICHHUE,
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUN I PEIICHUS NPAKTUYECKUX 33]1a4;

HaXOJUTh PpELICHUS IPOCTEUIIMX CUCTEM U COBOKYIHOCTEW pallMOHAJIbHBIX
YPaBHEHU U HEPABEHCTB;

MOJEIUPOBATh peajbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABJISITh BBIPAXKEHMUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJa4d, UCCIEI0BATH IMOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAHKUEM armapara aiareopsbl.

DyHKUMH U rpaPuKu:

OTIEPUPOBATh MOHITHIMU: MEPHOANYEcKast () YHKINS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIIMHM, TOYKM OKCTpeMyMa (yHKUMH, HauOoJbllee M HaMMEHbIIEee 3HAYCHUS
(GYHKIIMM HAa TPOMEXYTKE, MCIIOJIb30BATh UX JUIsl MCCIENOBaHUS (PYHKLHHU, 3aJaHHON
rpadukom;

OlepUpOBaTh  MOHATUSIMH: TpadUKH  TMOKAa3aTeNbHOW,  JorapupMudecKon
U TPUTOHOMETPUUYECKUX (YHKIUH, H300pakaTb HX HA KOOPAWHATHOM IJIOCKOCTH
Y UCIOJIb30BATh IS PELLICHUS] YPaBHEHUI 1 HEPABEHCTB;

n300pakaTb Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JUHEHHBIX ypaBHEHHI
Y UCMOJIb30BATh UX JUISl PEIIEHUs] CHCTEMbI IMHEHHBIX YpaBHEHUM;

UCMOJIb30BaTh rpa@uku (GyHKIUI A UCCIIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEM
U3 APYTUX Y9eOHBIX JUCIUTIIINH.

Havana maTteMmaTH4eCKOro aHaJIm3a:

OTEpUPOBATh TMOHATUSIMU: HENpepbiBHAs (GYHKIMSA, TPOU3BOAHAS (PYHKIIUH,
UCIIOJIb30BaTh TE€OMETPUYECKUNA M (PU3UYECKUU CMBICT TMPOU3BOJHOM IS pPEIICHUS
3azay;

HaXOAUTh TPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIUH, BBIYUCISITH MPOU3BOIHBIC
CYMMBI, TIPOU3BEICHHS, YaCTHOTO () YHKIIHIA,

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBAHHMS (PYHKIIMM HAa MOHOTOHHOCTB
U DKCTPEMYMBI, IPUMEHSThH PE3Yy/IbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPAHKOB;

HCIIONb30BaTh  IPOM3BOAHYKO  JUIA  HAXOXKIACHHsS  HAWIY4IIEr0  PELICHHs
B MIPUKJIA/IHBIX, B TOM YHMCJIE COUUAIBHO-3KOHOMUYECKHX, 33/1a4aX;

OIIEpUPOBATH MOHATHUIMU: IEPBOOOPA3HAS] U UHTETPaJl, MOHUMATh T€OMETPUYECKHIA
U GU3NYECKUN CMBICT UHTETPaa;

HAaXOAUTh TEPBOOOpA3HBIE DJIEMEHTAPHBIX (YHKIUMA, BBIYUCIATH HMHTETpal
no ¢opmyine Herotona—Jleitonuna;

pemaTte NOpPUKIAAHBIE 33aJadd, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOIO
U (PU3UYECKOT0 XapaKkTepa, CpeCTBAMU MaTeMaTHUYE€CKOT0 aHan3a.
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10 KJIACC
HaunmenoBanue pasnena  |[KomuuecTtBo OCHOBHOE coaepKaHue OcHOBHBIE BUAEI A1€ATEILHOCTH
(TemnI) Kypca 4acoB o0ydJaromuxcs
MHOXeCTBa palliOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JIEHCTBUTENBHBIX YHCEIL
ParyoHaibHbIe ypaBHEHUS U
HEepaBeHCTBA

HaJl MHOXeCTBaMu. JluarpaMmmebl
Ditnepa—BenHa.

Panmonanbubie yncia. OOBIKHOBEHHBIE
U JICCTUYHBIC TPOOH, MIPOLICHTHI,
OECKOHEYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMernueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpaxeHuH. [Ipumenenue npobeii u
MIPOLICHTOB JIJIsI PEIICHUS TTPUKJIIATHBIX
3aJ1a4 U3 Pa3INYHbIX OTPACIICH 3HAHUU
Y PEAIbHOU JKU3HH.

JIeMCTBUTEIIBHBIC YHCIIA.
PanimonaiibHbIe ¥ UppalliOHATIbHBIE
yycia. ApudMeTnuyeckue onepanuu

C JICCTBUTEIILHBIMU YUCIIAMH.
[TpubnrkeHHbIE BEIYUCIICHUS, TTpaBUiia
OKpPYTJIEHUs, PUKUJIKA U OLICHKA
pe3yJibTaTa BIYUCIEHUM.

MHOKECTBEHHBIN aInapar

JUJIs1 OIUCAHUA XO/1a PELICHUS
MAaTEMAaTHYECKUX 3a]1a4, & TAKKE
peanbHBIX MPOLECCOB U SBICHUH,

MIPY PEUICHHUH 33/1a4 U3 IPYTUX
y4eOHBIX TTPEIMETOB.

OnepupoBaThb NOHATUSIMH:
palMOHAIIBHOE YUCIIO, JEHCTBUTEILHOE
YHCI10, OOBIKHOBEHHAS APOOD,
JecaTUYHas APOOb, MPOIICHTHI.
BoInosHATH apudmeTrnaeckue
onepaury C palMOHAIbHBIMU U
JNEHCTBUTENBHBIMU YUCIIAMU;
pUOTMKEHHBIC BHIYUCIICHHUSI,
UCIIONB3YS MPABUIIA OKPYTJICHUSI.
JesaTh NPUKHUIKY U OLIEHKY
pe3yJibTaTa BIYUCIECHUN.
OnepupoBath NOHATUSIMH:
TOXJECTBO, YPABHEHHUE, HEPABEHCTBO;
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ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTo/1 HHTEPBAJIOB.
Pemienue 1nenpix u ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

1L[E€JI0€ U pAllMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoHATH Npeodpa3oBaHus 1ETBIX
Y PallMOHAJIbHBIX BBIPAKECHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPABHEHUU U
HEPABEHCTB.

IIpuMeHATHL palMOHAILHBIE
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTHYECKUX 3a1a4
W 3371a4 U3 Pa3IMIHBIX 00JIacTell HAyKU
Y pEATbHOU KU3HU

Oyuknuu u rpaduku. CTeneHb
C IIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHNs () YHKIIHH.
B3aumHuo ob6parnbie pynkuuu. ['paduk
byHKIINN.

OO6nacth onpeaesneHrss 1 MHOXKECTBO
3HaueHud pynkuuu. Hynmu @yHkium.
[TpoMe)yTKH 3HAKOTIOCTOSHCTBA.
UYeTHble 1 HEYETHBIE (YYHKIIUH.
CremneHs ¢ LEeIbIM TOKa3aTeNIeM.
CrangaptHas ¢popma 3anucu
JICUCTBUTEIILHOI'O YHCJIA.
Hcnonp3oBanue noaxoasamen (hopmsl
3aMUCH JIEHCTBUTEIHHBIX YHCEIT

JUTSI pEIIICHUS TTPAKTUICCKUX 3a1a4

Y TIPEJICTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHAMM:
GyHKUHMS, CIOCOOBI 3aAaHUs
GbyHKIIUM, B3aUMHO OOpaTHBIE
byHKIMH, 00J1aCTh ONPEACICHUS
¥ MHOJKECTBO 3HAYCHHUH (PYHKIINH,
rpa¢uK pyHKINN; YETHOCTh

Y HEYETHOCTh (DYHKIUH, HYJIU

(G yHKITIH, TPOMEXYTKU
3HAKOIIOCTOSHCTBA.

BeinoHATH npeodpa3oBaHus
CTENEHEH C 1IeJIbIM TOKa3aTesIeM.
Hcnonb30BaTh CTaHIAPTHYIO
dbopmy 3anucu JeUCTBUTEILHOTO
qucla.
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CrerneHHas QyHKIHS C HATypajIbHBIM
U LETbIM TToKa3zaTeneM. Ee cBolicTBa u

rpadux

dopMyaupoBaTh

U WIJIIOCTPUPOBATH I'paPuuecKu
CBOICTBA CTENEHHOW (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEX1Yy BEJIMYUHAMMU.

HUcnoab3oBath HUPpoBbIE

pecypcehl sl IOCTPOCHUS

rpa@ukoB QyHKIIMHU U U3ydEHUS

MX CBOWCTB

ApudmeTnueckuil KOpeHb
N—OM CTEICHH.
WppanrioHaabHble ypaBHEHUS
U HEpaBEHCTBA

18

ApudmeTnueckuii KOpeHb
HATypaJibHOW cTerneHu. JlencTBus

¢ apu(MeTHIeCKUMU KOPHSIMU N—OH
CTEICHH.

Pemenne uppanoHanbHbIX YPaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHS N-0i
CTEIICHH

DopMyIHPOBATH, 3ANIMCHIBATH

B CHUMBOJIMYeCcKoil popme

Y WJUIIOCTPUPOBATH NPUMeEpPaMH
CBOWCTBA KOPHS N-0i1 CTETECHMU.
BbInosHATH peodpa3oBaHus
HMPPalMOHAIIBHBIX BBIPAKEHUM.
PemiaTe OCHOBHBIE THIIBI
UPPALMOHAIIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IIpuMeHATH /151 pelieHust
Pa3JIMYHBIX 32124 UPPALHOHAIIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

CrpouTtb, YUTATH Ipa@uK KOPHS N-0i
CTEIICHH.

Hcnosb3oBaTh HU(PPOBbIE pecypChl
JUTSI IOCTPOEHUs TpauKoB HyHKIIHIA
Y U3y4YECHUS UX CBOMCTB
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DopMyIIbl TPUTOHOMETPHH. 22 CuHycC, KOCHHYC ¥ TaHT€HC YUCIoBOro | OnepupoBaTh MOHATHUSIMHM: CUHYC,
Tpuronomerpuyeckue aprymMeHTa. ApKCUHYC, apKKOCHUHYC KOCHHYC ¥ TaHT'€HC IIPOU3BOJIbHOTO
YPaBHEHUS Y ApKTAaHI€HC YUCIIOBOIO apryMeHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
ONpENEIICHNE TPUTOHOMETPUUECKHUX MIPOM3BOJILHOTO yTJia Yepe3 0OpaTHbIE
(GyHKIMH 9YUCIIOBOTO apryMEHTA. TPUTOHOMETpUYECKUE ()YHKITUH.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BeinoHATH Npeodpa3oBaHus
dbopmyisl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI.
TPUTOHOMETPUYECKUX BBIPAKECHUM. Pemiatb OCHOBHBIE THUIIBI
Pemienne TpuroHOMeTpUIECKUX TPUTOHOMETPUYECKUX YPABHEHUN
YpPaBHEHUI
[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OmnepupoBaTh NOHATUSIMH:

U IIPOrpeccuu

3a/1aHUs TIOCJIE]0BATEIbHOCTEN.
MOHOTOHHBIE MTOCIE10BATEIBHOCTH.
Apudmerrnueckas v reoMeTpudecKas
nporpeccunl. beckoneuHo yObIBaromas
reoMeTpUYecKasi IpOrpeccHsl.
CyMMa GeCKOHEYHO YOBbIBaIOIIEH
r€OMETPUYECKON TPOTPECCHH.
@opMyra CI0XKHBIX IPOLIEHTOB.
Hcnonb3oBaHue nporpeccuu

JUIS PELLICHUS pealbHbIX 3a/1a4
IPUKIJIAHOTO XapakTepa

MIOCJIeI0BATEbHOCT,
apudmeTrdecKas ¥ reoMeTpruIecKast
nporpeccun; 0ECKOHEYHO yObIBaronas
TreOMEeTpUYECKasi POTPECCHsl, CymMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CI0KHBIX
MPOLEHTOB /IJIsl pellieHus 3a/1a4y

U3 pealIbHON MPAKTUKH

(C UCTI0B30BAHUEM KAJIBKYIISTOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCJIeIOBATEIbHOCTEN U MIPOrpeccuit
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JUTSL PEIICHUS PeaIbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

[loBTOpEeHmE, 0000IIEHNE, 3 OCHOBHBIC ITOHATHS Kypca ajreOpsl IIpuMeHATH OCHOBHBIC TTOHSTHS Kypca
CHCTeMaTH3allns 3HAaHUH ¥ HavajJ MaTeMaTHIeCKOro aHAJIN3a anreOphl ¥ Havajl MaTeMaTHIECKOTO
10 kmacca, o6o0mIeHNE aHaJIM3a JIJIs PeIIeHus 3a/1a4
¥ CHCTEMAaTH3allusl 3HAHHUH U3 PEAIbHOW KHU3HHU U JIPYTUX
IIKOJIBHBIX JUCIUTUINH
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue paznena  |KonumdecTBo OCHOBHOE cofiep)KaHue OCHOBHBIE BUJIBI JICSITEILHOCTH
(Tembl) Kypca 4acoB o0 ydJaromuxcs
Crenens ¢ panoHaIbHbIM 12 Crenens ¢ panoHaIbHbIM ®opMyJIUPOBATH, 3ANNCHIBATH

OKa3aTEJIEM.
[TokazaTenbHas QyHKUHA.
[loka3aTenpHbIE YPABHEHUS
U HEpaBEHCTBA

nokazaresiemM. CBOMCTBA CTENIEHU.
[IpeobpazoBanue BEIPAKECHUIA,
coJiepKalluX pallMOHAIbHBIE CTENIEHHU.
[lokazaTenpHbIE YPABHEHUS

Y HEPaBEHCTBA.

[TokazarenbHas QyHKIUS, €€ CBOMCTBA
U rpaduk

B CMMBOJIN4YecKoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMHu
CBOMCTBA CTEIEHHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAXKEHUH.
DopMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKu
CBOMCTBA MOKA3aTENbHON (YHKIIUU.
Pemiatb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE peCypChI
JUTSL TIOCTPOEHUS TpapuKOB (yHKIIHIA
Y U3y4YEHUs UX CBOWCTB

Jlorapudmudeckas ¢yHKITHUS.
Jlorapudmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudwm uucna.
JlecsITHUHBIC U HATypallbHBIC
JorapuMal.

[IpeoOpazoBaHue BbIPAKECHUM,
COJEpIKaLUX JIOTapU(PMBIL.
Jlorapudmuueckue ypaBHEHHs
Y HEpaBEHCTBA.

DopMyJINPOBATH, 3ANNCHIBATH
B CUMBOJIM4eCKOU popme

Y WIJIIOCTPUPOBATH NPUMeEPaMu
CBOICTBa Jiorapudma.
BoimosHATH npeodpa3oBaHus
BBIPA)KEHUH, CONEPKALIUX
JorapuQmsl.
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Jlorapudmuueckas QpyHKIus, ee
CBOMCTBA U TpaduK

DopmMyJIHPOBATH

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

1 HEPaBEHCTB.

Hcnonb3oBaTh HU(PPOBBIE pecypehl
JUTsl TOCTpOoeHUs rpaduKkoB (DYyHKITUN

Y U3YYEHUS X CBOWCTB.
3HAKOMUTBHCH C HCTOPUEH Pa3BUTHS

MaTeMaTUKU
Tpuronomerpudeckue Tpuronomerpuueckue QyHKINU, UX OnepupoBathb
byHKIIUY U UX TpaduKu. CBOMCTBA U TpadUKH. NMOHSITHEM TIeproauYecKas (PyHKITHS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUYECKHUX Crpourb, aHaIU3UPOBATD,
HEpPaBEHCTBA HEPaBEHCTB CpaBHHMBATH rpaduku

TPUTOHOMETPUYECKUX (DYHKIIMM.
DopMyIHpOBaTh

1 WLJIIOCTPUPOBATh I'Papuyecku
CBOMCTBA TPUTOHOMETPUUYECKUX

b yHKITHIA.

Pemarsb npocreimme
TPUTOHOMETPUYECKHE
HEPaBEHCTBA.

Hcnonb3oBars rpagpuku

JUISL PELLIEHNS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnonn3oBaTh mugpoBbie pecypebl
JUTSL TIOCTPOEHUs TpauKoB HyHKIIHIMA
Y U3y4E€HUS UX CBOMCTB

[IponsBognas. [Ipumenenue
MMPOU3BOJHOMN

24

HenpepwiBubie ¢pynkimu. Meton

HHTCPBAJIOB I pCIICHMSA HCPABCHCTB.

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

[Ipon3BOIHBIE AIIEMEHTAPHBIX
¢dbyukmuii. [IpouzBogHast CyMMBI,
MIPOU3BENEHUS, HACTHOTO (DYHKIIMIA.
[IpuMeHeHne npon3BOIHON

K UCCIIEIOBAHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanboIbIIero

Y HAUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpruMeneHnune npou3BOaHON

JUISl HAXOKJICHHSI HAUJTy4Ilero
penieHrs B IPUKIAJHbIX 3a1a4ax,
JUIS1 OPEIETIEHUS CKOPOCTH MpoLecca,
3aJlaHHOr0 (hopMyJIoi M rpapukomM

OnepupoBaThb NOHATHIMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUN.

Hcnonb30BaTh reOMETPUIECKUI

U (PU3NYECKUN CMBICI MPOU3BOTHON
IUTSl PELLICHUS 3a]1a4.

Haxoautb pou3BOgHbIE
AJIEMEHTAPHBIX (DYHKIIHIA,
BbIYMCJIAATH [TIPOU3BOIHBIC

CYMMBbI, IPOU3BEICHUS, YACTHOTO

G yHKIIHA.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL iCCTieIoBaHusT (DYHKITAN

Ha MOHOTOHHOCTb M SKCTPEMYMBHI,
NPUMEHSATH Pe3yJIbTaThI
HCCJIEIOBAHUS K IOCTPOCHUIO
rpaduKoB.

IIpyuMeHATH TPOU3BOIHYIO

JUISL HAXOKACHHS HAWTY4YIIEro
pelieHus B IPUKJIAIHBIX, B TOM YHCIIC
COLMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTHUS
MaTeMaTUYECKOro aHaJIn3a
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MHTerpai u ero npuMeHEHHs 9 [lepBooOpa3znas. Tabouna OnepupoBathb NOHATUSIMM:
epBOOOpa3HBIX. nepBooOpa3Has, UHTErpal.
HNHuTerpai, reoMeTpu4ecKui Haxonuts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIIHI; BHIYMCIASATD
Breruucnenne uaTerpana mo Ggopmyse MHTETPAI MO popMy.ie
Hrrorona—JleliOnura Hrrorona—JleiiOuuria.
3HAKOMHTBHCH ¢ HCTOPHEH PAa3BUTUS
MaTeMaTU4ECKOr0 aHaIM3a
Cucrtembl ypaBHEHU I 12 Cuctembl JIMHEHHBIX YPaBHEHUM. OnepupoBathb NOHATUSIMU: CUCTEMA

Pemenne npuknaaHeix 3a1a4

C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIbHBIX, UPPALIMOHAJIbHBIX,
MOKa3aTeJIbHBIX, JIOrapupMUIECKUX
YpPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpad@ukoB GyHKIUN
TSl PELLIEHUS] YPABHEHUN U CUCTEM.
IIpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIacTel HayKu

Y peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUU U €€ PEIICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YpaBHEHUH JJIs PELLICHHUS
IIPAKTUYECKUX 3a]a4.

HaxoauTts pemieHust npoCcTenmx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUI

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduky QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaenupoBarhb peabHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABIIAThH
BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIeI0BATH IIOCTPOCHHBIE

MOJIeJIM C HCITOJIb30BaHUEM arlrapara
anreopbl
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HaTtypanbHeie 1 niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIbHOU KU3HU.
IIpu3Haky 1eIMMOCTH LIEIIBIX YHACEI

OnepupoBaTh NOHATHSIMM:
HaTypaJbHOE YHCJIO, IIEI0C YUCIIO.
Hcnonb30BaTh MPU3HAKU ACIIMMOCTH
EJIBIX YHCETI, PAa3JIOKCHUC YK CIIa

Ha IPOCThIC MHOXKUTEIH JIJIS PEIICHUS
3ama4

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE TIOHSITHSI Kypca aJreopbl
M HavajJ MaTeMaTUYECKOIr0 aHaIu3a,
0000IIIeHNE U CUCTEMATH3AaIMsT 3HAHUHN

Pemate npukiIagHbie 321241

U3 Pa3IMYHbIX 00JaCTEN HAyKn

U PEAJIbHOM KU3HU C ITOMOIIBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHYECKOr0 aHaIn3a.
Bei0uparhb onTuManbHbIE CIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh A/ penieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

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

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YPOBHE CPEAHEro o0LIero o0pa3oBaHUs
o0ycOBlIeHA TPAKTUYECKOW 3HAYMMOCTBIO METANpEeIMETHBIX H  MPEIMETHBIX
pe3ysibTaToB OOY4YeHHS] TEOMETPUU B  HANPABICHUM JUYHOCTHOTO  PA3BUTHUS
oOydarommxcs, (GopMupoBanus (PyHKIMOHATHLHON MaTEMaTUYECKOW TIPaMOTHOCTH,
U3YUCHHUs JAPYrHX YYeOHBIX IUCHUIUIMH. Pa3BuTue y oOydaromuxcs MpaBUIBHBIX
OPEICTaBICHUNA O CYIIHOCTH M TPOUCXOXKACHUM T'€OMETPUUECKUX aOCTpaKIIMi,
COOTHOILIEHUU PEATbHOTO U WACAIbHOI0, XapaKTepe OTPaXEHUS MaTeMaTH4eCKOu
HAyKOM  SIBIEHMW W TPOLECCOB  pPEAIbHOTO  MHpPAa, MECT€  I'€OMETPHUHU
B CHCTEME HAyK M POJM MAaTeMaTUYeCKOro MOJICJIMPOBAHUS B HAYYHOM IO3HAHHUU
U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHS OOYUaIOIIMXCH,
a Tak)Ke Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJIs aAaNTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBsieTCss OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHETO OOILEro
oOpa3oBaHusl, TaK Kak O0OECIeYMBAET BO3MOXXHOCTb M3Y4YEHUS KaK JUCUUILUIMH
€CTECTBEHHO-HAYYHOW HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIEHHE, (QOpMHpyEMOE TpU  U3YYEHUU OOy4YarOUMMUCS
MOHSATUMHBIX OCHOB T€OMETPUM W TOCTPOCHUH IIETIOYKH JIOTMYECKHX YTBEPKIACHUN
B XOJIE pELICHUs T€OMETPUYECKUX 3a]1a4, YMEHUE BBIBUTATh U ONPOBEPraTh FUIOTE3bI
HETMOCPECTBEHHO UCIOJB3YIOTCS MPHU PEIICHUH 3a7ad €CTECTBEHHO-HAYYHOTO IMKJIA,
B YaCTHOCTHU U3 Kypca (pU3HKu.

YMeHue opueHTHpPOBATHCSA B MPOCTPAHCTBE UTPACT CYLIECTBEHHYIO POJIb BO BCEX
00acTsAX NeATeIbHOCTH YenoBeka. OpHeHTaIMs YeIOBEKa BO BpEMEHHU U MTPOCTPAHCTBE
— HE0OXOJMMOE YCJIOBHE €0 COLHUATBHOIO OBbITHS, (opMa OTPaXKEHHS OKPYKAIOIIEro
MUpa, YCIIOBUE YCIIECIIHOr0 MO3HAHUS U aKTUBHOT'O MPeoOpa30BaHusl AEHCTBUTEILHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET PasHble BUIALI Y4eOHOU
U TPYJOBOU ACSITENBHOCTH, SIBISIETCA OJAHUM U3 MPO(ECCHOHATBHO BAXKHBIX Ka4yeCTB,
MO3TOMY aKTyajbHa 3ajaya (OPMHUPOBAHUS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOIO
MBIIUICHUS KaK Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTA
B MTOJITOTOBKE K MPAKTUYECKOM JCSITEIbHOCTH 10 MHOTUM HaIIPaBJICHUSIM.

Llenb ocBOeHHUs mporpaMMbl yaeOHOro Kypca «l'eomerpusi» Ha 6a30BOM YpOBHE
oOyueHust — 00111e00pa3oBaTebHOE U OOIIEKYIBTYPHOE Pa3BUTHE OOYUAIOIINXCS Yepe3
obecrieueHUEe BO3MOXHOCTU MPUOOPETEHUS U MCIOJIb30BaHUS CHUCTEMaTHUYECKHX
r€OMETPUYECKUX 3HAHUW W JEHUCTBUM, CHEUU(PUUHBIX TE€OMETPUHU, BO3MOKHOCTHU
YCIIEUIHOTO TMPOJOJDKEHUs 00pa30oBaHUsl MO CIEUUATbHOCTAM, HE CBSI3aHHBIM
C MPUKJIATHBIM HCTIOIb30BAaHUEM T€OMETPHH.

[IpuoputeTHBIMU 33ja4aMHi OCBOEHHUs yueOHoro Kypca «['eomerpum» Ha 6a30BOM
ypoBHe B 10—11 knaccax siBisroTCA:
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(opMHUpOBaHUE NPEJACTABIECHUS O TE€OMETPUM KaK YacTH MHUPOBOW KYJIbTYpBI
Y OCO3HAHHE €€ B3aMMOCBS3U C OKPYKAIOLIUM MHPOM;

(opMupOBaHUE TPENCTABICHUS O MHOIOTPAHHUKAX W TeJax BpALIEHUs Kak
O BOKHEUIIMX MaTEMaTUYECKUX MOJEIAX, TO3BOJIIIOIINX OIUCHIBAaTh U U3y4aTh pa3HbIC
SBJICHUS OKPY>KAIOIIETO MUPA;

(opMUpOBaHUE YMEHUS PACIIO3HABATHh HA YEPTEKAX, MOJIEIISIX U B PEAIbHOM MHPE
MHOTOI'PaHHUKH U TeJIa BPAILICHNS;

OBJIAJICHWE METOJAMHM pEeUIeHUsl 3aJad Ha I[OCTPOCHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYP;

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

OBJIQ/ICHUE aJIrOPUTMaMU pEIIEHUs OCHOBHBIX THIIOB 3ajad, (popmMupoBaHue
YMEHHS TPOBOJUTH HECIOXKHBIE JOKA3aTEJbHBIE PACCYKIEHUS B XOJA€ PELICHUS
CTEpPEOMETPUUYECKHUX 3a/1a4 U 334 C IPAKTUYECKUM COJIEPKAHUEM;

pa3sBUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ywaroumxcs,
MIO3HABATEJIbHON AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHHUM, KPUTUIHOCTHA MBIIIUICHHUS;

(opmupoBaHu€E PYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUU: YMEHHE
pacro3HaBaTh NPOSIBICHUS T€OMETPUUECKUX MOHATUH, 00OBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX KU3HEHHBIX CHUTYallMsAX M TP H3YYEHHH JPYrUX Y4EeOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBATh HX Ha S3bIKE
r€OMETPUM U  CO3/1aBaTb T'€OMETPUYECKHME MOJENH, NPUMEHATH OCBOCHHBIN
reOMETPUYECKUI anmapar Juisi pelleHuss MNPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLIEHNUBATH ITOTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENBEHOM 0COOEHHOCTHIO IPOTPAMMBI [0 TEOMETPUH SBISIETCS BKIIIOUEHUE B
KypC CTEPEOMETPHUH B HauaJle €ro M3y4eHus 3ajay, peliaeMbIX Ha YPOBHE UHTYUTUBHOIO
NO3HAHMS, W ONpeAeNieHHBIM 00pa3oM OpraHum3oBaHHas paboTa HaJa HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO IOTUYECKOTO ¥ IPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
IIPOTEKAHWE WHTYUTHUBHBIX IIPOLECCOB, MOTHUBUPYET K JaJbHEHUIEMY W3Y4YEHUIO
peIMeTa.

[IpennouyreHue oTAaeTCS HArIsSJHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IIPAKTUYECKOM  ACATEIbHOCTH. Pa3BUTHE  NPOCTPAHCTBEHHBIX  MPEICTABICHUN
y oOy4aroumxcss B Kypce CTEpPeOMETpUM TPOBOJUTCS 3a CUET pelIeHUs 3aaady
Ha  CO3/laHHE MPOCTPAHCTBEHHbIX OOpa3oB M  3aJady Ha  OIEpUPOBaHUE
IPOCTPAaHCTBEHHBIMU ~ oOpa3zamu. Co3maHue o0pa3a MOPOBOAUTCS C  OMNOPOU
Ha HArJSIAHOCTh, a ONIEPUPOBAaHKE 00Pa30M — B YCJIOBUAX OTBJIEYEHUS OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHMS €r0 UCXOAHOIO COAEPIKAHHUS.

OCHOBHBIMM ~ cOZiepKaTEeIbHBIMM JIMHUSIMU y4eOHoOro Kkypca «l'eomerpusi»
B 10-11 «xmaccax sBisrorcsa: «MuororpanHuku», «lIpsmbple W ITOCKOCTH
B IpocTpaHCcTBe», «Tena BpameHus», «BekTopsl U KOOpAMHATHI B IPOCTPAHCTBE.
dopMUpOBaHUE JIOTUYECKUX YMEHUMN pACIpPENeIeTcs HE TOJNBKO MO COAEPIKATEIbHBIM
JIMHUSIM, HO | 10 ToJIaM OOy4€HHS Ha YPOBHE CPETHETO 00IIero oopa3oBaHusl.
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Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHMSI MPOrpaMMbl 10 TE€OMETPUH, PACHPEACICHHBIM IO ToAaM OOYy4eHHs,
CTPYKTYPHUPOBAHO TakUM 00Opa3oM, uTOObI OBIAJCHHE T€OMETPUYECKUMU TMOHATHSIMHU
Y HaBbIKAMHU OCYILIECTBISJIIOCH MOCIEAOBATENbHO M IMOCTYNATEIbHO, C COOJIIOJICHUEM
MPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B OOIIYIO CHCTEMY
r€OMETPUUECKUX TPEACTABICHUN 00YyJaromuXcsl, paciupss U yriayonss ee, oopasys
IPOYHbIE MHOXKECTBEHHBIE CBSI3U.

OOmiee YKCIO YacOB, PEKOMEHIOBAaHHBIX JUIA HW3Y4YEHHS Y4eOHOro Kypca
«I'eomerpusi» — 102 yvaca: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce —
34 yaca (1 gac B Hegeno).

COJEPXAHUE OBYUYEHUA

10 KIIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonaTre 006 aKCMOMAaTUYECKOM IMOCTPOECHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJIEACTBUA U3 HUX.

B3anMmHOE  pacnonokeHue OpsAMBIX B IIPOCTPAHCTBE:  IIEpECEKaroluecs,
napajuJielbHble U CKpeluBaromuecs npsamele. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEN
B IPOCTPAHCTBE: IMAPAJUIENbHBIE MPSIMBbIE B IPOCTPAHCTBE, IAPALIETBHOCTH TPEX
MPSAMBIX, TAPAJUIETBHOCTD PSIMOM U TIIIOCKOCTH. Y TJIbI C COHAITPABJICHHBIMU CTOPOHAMM,
YroJ MEXIy OPSIMBIMH B IIPOCTpaHCTBe. llapaiuienbHOCTh MIIOCKOCTEN: MapauiebHbIE
IJIOCKOCTH, CBOMCTBA MAapaJUICNIbHBIX ILIOCKOCTER. lIpocreimune mpocTpaHCTBEHHbBIE
(burypbl Ha MIOCKOCTH: TETPadIp, KyO, Mapasijienenumnes, IoCTPOCHUE CEUCHUN.

[leprieHAUKYISIPHOCTD TPAMOM M IUIOCKOCTHU: TEPIECHAUKYISIPHBIE MPSIMbIE
B IIPOCTPAHCTBE, NPSIMBIE NTAPAJUICIIBHBIE U MEPIICHINKYJIIPHBbIE K IUIOCKOCTH, ITPU3HAK
MEPNEHANKYJIIPHOCTU MPSMOW M TUIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHANKYISIPHOU
IJIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOM U IUIOCKOCTBIO, JBYIPAHHBIN
yroJj, JUHENHBIN yroa ABYTPaHHOro yria. [lepneHauKysp U HaKIOHHBIE: PACCTOSHHUE
OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JO0 IJIOCKOCTH, MPOEKIUS (UTYPHI
Ha IJIOCKOCTh. llepnenauKynsapHOCT IIIOCKOCTEN: TPU3HAK ITEPIICHINKYIIPHOCTH JBYX
IJIOCKOCTEN. Teopema 0 Tpex NepHeHaUuKYIApax.

MHororpasHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTHI MHOIOTPAHHHUKA, BBIITYKJIBIE
Y HEBBINYKJIbIE MHOIOIPAaHHUKHM, pa3BepTKa MHOrorpaHHuka. llpusma: n-yronpHas
pu3Ma, TpaHu U OCHOBAHUS IPU3MBI, MPsMasi U1 HAKJIOHHAs MPU3MBbI, OOKOBas U MOJHAs
MIOBEPXHOCTh IMpu3MbL. l[lapaiuenenunen, npsMOYrOJBbHBIM IapajuIeNCUIE] U €ro
cBoiicTBa. [lupamuaa: N-yronbHas NUpaMua, IPaHd U OCHOBaHUE MUPAMMUJIbI, OOKOBas
Y TOJHAs MOBEPXHOCTh NMUPAMUIBL, MPABUIbHAS M yCEUEHHAs MUPAMUIA. DIJIEMEHTBI
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npu3Mbl W nupamMunbl. [lpaBuibHBIE MHOTOIpaHHMKH: TOHATHE MPABUIBHOTO
MHOIOI'PDAHHUKA, [PaBWIbHAs NpU3Ma W NpaBWIbHAsg NUPAMUIA, IPABUIIbHAS
TpeyroJjibHasg MUpaMuJa U NPaBUIIbHBINA TeTpajap, KyO. [IpencraBienre o npaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTa’ap, TOAECKAdIp U MKocadap. CedueHus MpU3Mbl U MUPAMUIBIL.

CummeTpust B TIPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTU. ODJEMEHTBl CUMMETPUM B NUPAMUIAX, NapaJUIEIENUNenax, MPaBUIbHBIX
MHOI'OTpaHHUKAaX.

Bbluucienue 31eMEHTOB MHOTOI'PaHHHUKOB: peOpa, auaroHaiu, yribl. [Dnomans
OOKOBOI MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIONIA/Ib OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsiMOM TTpu3Mebl. [lnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPAaBWJIBHOM INUPAMUJIBI, TEOpeMa O IUIOIIAAU YCEYEHHOM NUPaMUJBbI.
[Torsitue 06 o6veMe. OOBEM TUPAMUIBI, TPU3MBI.

[lono6upie Tenma B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOHIASIMU
MOBEPXHOCTEHN, 00beMaMU MOA0OHBIX TEJL.

11 KIIACC

Tesia Bpamenust

[unuaapruYecKas MOBEPXHOCTh, 00pa3yIOITUe IMIHHAPUICCKON ITOBEPXHOCTH, OCh
HUIMHAPUYECKON TmoBepxHOoCcTU. LunmHap: ocHoBaHUsST U OOKOBasg IOBEPXHOCTb,
oOpa3zyrolias u 0Ch, IJIONIAbL OOKOBOH U MOJHOW MOBEPXHOCTH.

Konudeckast mMOBEpXHOCTh, OOpa3yrolMe KOHUYECKOW TOBEPXHOCTH, OCh
U BEpIIMHA KOHMYECKOW MoBepxHOocTU. KOHyC: OCHOBaHME M BepilvHa, o0pasyromas
U OCh, ILJIOIIA b OOKOBOM M TMOJHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yroIiue
¥ BBICOTA, OCHOBaHUS 1 OOKOBasi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, IuameTp, IIoIIaIb MOBEpXHOCTH cdepbl. BzanMuoe
pacmosoxenne chepsl U TUIOCKOCTH, KacaTeNIbHas IJIOCKOCTh K cdepe, TIomanab cQephl.

N306paxkenre Ten BpaleHus Ha IIIOCKOCTH. Pa3BepTka MUIMHpa 1 KOHYyCA.

KomOuHammu Tenm BpaiieHuss ¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
oKoJ10 cepsrl, chepa, BIUCaHHAs] B MHOTOTPaHHUK, WJIA TEJIO0 BPAIICHHUS.

[Tonsitue 06 oOwveMe. OcHOBHBIE cBOMcTBa 00beMOB Ten. Teopema 00 oObeme
IpSIMOYTOJILHOTO Mapajuieienumnesa u ciaencTeus u3 Hee. O0beM MUIMHAPA, KOHYyCA.
O06BeM mapa 1 wiomaas chepsl.

[Tomo6upie Tema B  mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOHIAISIMU
MOBEPXHOCTEMN, 00bEMaMU MOAOOHBIX TEIL.

Ceuenusa muinuHApa (MapajUieibHO W MEPHEHAUKYISIPHO OCH), CEYCHHUS KOHYcCa
(mapannensHOe OCHOBAHMIO M MIPOXOJISIIEe Yepe3 BEPIINHY), CEUSHHS mMapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct W B mpoctpaHctBe. ClOKEHHWE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Hcho. PasznokeHne BeKTOpa MO TPeM HEKOMIUIaHAPHBIM
BekTopam. [lpaBuno napamnenenunena. Pemienue 3anad, CBS3aHHBIX C MPUMEHEHUEM
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MIPAaBWJI JEUCTBUI C BeKkTOpaMu. [IpsiMmoyronbpHasi cucteMa KOOPAMHAT B IPOCTPAHCTBE.
KoopnuHatel Bektopa. IIpocreiimme 3amadv B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMHU.
CkansipHoe  MpOW3BENEHHE BEKTOPOB. BplUUCIEHWE YIJIOB MEXAYy MpSIMbIMU
U IUIOCKOCTSIMUA. KOOpIMHATHO-BEKTOPHBINA METO/I IIPU PEILIEHNN F'€OMETPUYECKUX 3a7au.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy ooyuenust B 10 kiiacce 00ydaroniuiics MoayduT CAeAyrolue NpeIMeTHbIC
pe3yIbTaThI:

OTIEpUPOBATH MOHATUSIMU: TOUKA, MPAMasi, INIOCKOCTb;

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

OTIEpUPOBATHh TMOHATHUAMH: TAPATUICTHPHOCTh W TEPHEHAUKYJISIPHOCTh TMPSIMBIX
U TJIOCKOCTEH;

KJacCUUIMPOBaTh  B3aMUMHOE  PAaCHOJIOKEHHE  MPSAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTRBE;

ONEepUPOBATh TMOHATUSIMU: ABYTPAHHBIA Yroji, TPaHU JBYIPAHHOIO yria, pedpo
JBYTPAHHOTO YTJIa, TIMHEHHBIN yroJl ABYTPAHHOTO YTJIa, TP yCcHas Mepa IBYTPAaHHOTO yIJIa;

ONEpUPOBATh  TOHATHSAMHU: MHOTOTPAHHWK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIHLHBIM MHOTOTPAHHUK;

pacmo3HaBaTh  OCHOBHBIC BHJbl MHOTOTPAHHUKOB (MHUpaMuaa, TMpHU3MA,
MPSIMOYTOJIBHBIN Mapajuiesienume, Kyo);

KJ1acCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOWpAs OCHOBAHHS IS KJIacCHU(pUKAIMH
(BBIMTYKJTBIE W HEBBIMYKJIBIE MHOTOT'PAHHUKH, MPaBUIHLHBIE MHOTOTPAHHUKH, TPSIMbIC U
HAKJIOHHBIC TIPU3MBI, TTapaJIIeIICIIUIIC b );

OTIEpUPOBATH MOHATHUSIMU: CEKYINAs INIOCKOCTh, CECUCHUE MHOTOI'PAHHUKOB;

OOBSACHATH MPUHILIUIIBI TOCTPOCHUS CEUCHUM, UCTIONb3YS METOJ] CJIEIOB;

CTPOUTh CEUEHHS] MHOTOTPAHHUKOB METOJOM CJIEAOB, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

pemiath 3aJadyd Ha HAXOXKIACHUE TEOMETPUUECKHX BEIMYMH 10 o0pa3iam
WIM aJrOpUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTHYECKHUE METOABl TIPH PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYUCICHUE DPACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKU JI0 TJIOCKOCTH, MEXKIY CKPEIIMBAIOIAMHUCS
PSIMBIMU;

pemaTth 3amayd Ha HaXOXKJICHHE TEOMETPUYCCKHUX BEIMYWH IO 00pas3iaMm WIn
JITOpUTMaM, MPUMEHSISI U3BECTHBIC AHATMTUYECKUE METO/IbI TIPU PEILIEHUU CTaHIapTHBIX
MaTEeMaTUYECKHUX 3a/ad Ha BBIUYMCICHHUE YIJIOB MEXIY CKPEHTUBAIOIIMMUCS TPSIMBIMHU,
MEXIY TIPSIMOM | TTOCKOCTBIO, MEXKTY TIJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

BBIUKUCIISATh OOBEMBI W IUJIOMAAM TIOBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuaa) ¢ MpUMEHEHHEM (OPMYJ, BBIYHCIATH COOTHOIICHUS MEXKTY IUIOMAIIMU
MOBEPXHOCTEH, 00beMaMu MO00OHBIX MHOTOI'PAaHHUKOB;
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OIlEpUpPOBaTh MOHATUSAMHU: CUMMETPHsI B IIPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTH
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI;

U3BJIEKATb, peoOpa3oBbIBaTh U UHTEPIPETUPOBATH uH(popmaruio
O TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MNpEACTABICHHYIO Ha YepTekrax
U PUCYHKaX;

OPUMEHSATh T€OMETpPUYECKUE (PaKThl [JIsl pPEUICHUS CTEPEOMETPUYECKUX 3anad,
IPEAIONATAIOINX HECKOJIbKO IIaroB PEIICHMs], €CJIM YCIOBHUS NPUMEHEHUS 3aJaHbI
B IBHOH (hopme;

OPUMEHSATh  MPOCTEUIME  MPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KHU3HHU,
pacro3HaBaTh MPOsIBICHUE 3aKOHOB FEOMETPHUH B UCKYCCTBE;

MIPUMEHSTH MOJTyYEHHBIE 3HAaHUS Ha MMPAKTUKE: AHATM3UPOBATh PEaIbHbIE CUTYALIH
U TPUMEHATHh H3YyYEHHBIE MOHATHS B IMPOLECCE IMOMCKA PELIEHUS MaTeMaTHYeCKU
Cc(OpMYIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATH pEAbHbIE CUTYAallUH Ha S3bIKE
TE€OMETPHUH, HCCIEN0BATh MOCTPOCHHBIE MOJEIHA C MCHOJB30BAHUEM TI€OMETPUUYECKUX
HNOHATUNA U TEOpEM, ammapara ainreOpbl, peuiarb NPAKTUYECKUE 3aJaud, CBA3aHHbBIC
C HAXOXKJICHHEM I'€OMETPUYECKUX BEJINYMUH.

K xoniry oOyuenus B 11 kiacce o0y4aronuiics Hay4uTCs:

ONEpUPOBATh  MOHATHAMU:  [UJUHAPUYECKAs  TOBEPXHOCTh,  0Opa3yroliue
UUAJTMHIPUYECKON TMMOBEPXHOCTH, IUJIUHJP, KOHWYECKAas MOBEPXHOCTh, OOpa3yrollue
KOHUYECKON NOBEPXHOCTH, KOHYC, cpepruecKasi TOBEPXHOCTh;

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

OOBSICHATH CIIOCOOBI MOTYyUYCHHUS TN BpaIllCHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIIOJIOKEHHE CPEephl U TUIOCKOCTH;

OTIEpUPOBATHh TOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEeHTa, I1apOBOM CJION, OCHOBaHUE IAPOBOIO CJIOS, BHICOTA IIIAPOBOIO CJIOS, IIAPOBOI
CEKTOD;

BBIUYHCIISATh O0BEMBI W TIIOMAIN TTOBEPXHOCTEH T BpAIECHUS, T€OMETPHUCCKIX
TN ¢ MpUMEHeHueM (Gpopmyi;

OTIEpUPOBATh TOHATUSMH: MHOTOTPAaHHUK, BIMCAHHBIA B cepy M OMUCAHHBINA
okoJ10 cepsl, chepa, BIUCaHHAs] B MHOTOTPAHHUK WIIA TEJI0 BPAICHUS;

BBIUKCIISATh COOTHOIICHUS MEXKIY IUIOMIQIIMU TOBEPXHOCTEH U OO0beMaMu
IMOJTOOHBIX TEI;

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

BBITIOJHATE (BBIHOCHBIC) TIJIOCKHE YEPTSKH W3 PUCYHKOB TPOCTHIX O0BHEMHBIX
buryp: BUj CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS TEJ BPAILICHUS;

U3BJIEKATD, UHTEPIPETUPOBATH u peoOpa3oBHIBATH uHdopmaruio
O TIPOCTPAHCTBCHHBIX TI'E€OMETPUYECKUX (uUTypax, MNpeACTaBICHHYIO Ha dYepTekax
U PUCYHKAaX;
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OTIEPHPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATh JICHCTBUS CJIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHUS
BEKTOpa Ha YHUCII0, OOBSICHITH, KAKUMHU CBOMCTBAMH OHU 00JIAIAIO0T;

MIPUMEHSTH MPABUIIO TTAPAIJICIICIIHIICIA;

OTIEpUPOBATh TOHATUSIMH: JCKAPTOBBHI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJ b BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA, YTOJI MEXKIY BEKTOpPaMH,
CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI;

HaXOAUTh CYMMY BEKTOPOB M TPOM3BEJCHUE BEKTOpAa HA YHUCIO, Yrol MEXIYy
BEKTOpaMH, CKaJIAPHOE  TPOU3BEICHHUE, pACKJIAJbIBATh  BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a7aBaTh MIIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAUHAT;

NPUMEHATH TeOMETpUYecKhue (PaKkThl NIl peIIeHUsT CTePEOMETPHUYECKHUX 3ajad,
MPEINONAarallMX HECKOJIbKO IIAroB PEIIeHHUs, €CIM YCIOBHS MPUMEHEHUS 3aJaHbl
B SIBHOU (hopme;

pemaTh TMPOCTEHINNE TEeOMETPUUYECKHE 3a7adyd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/IA;

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

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

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

IPUMEHSTH TIOJTyYEeHHBIC 3HAHUS Ha MPAKTHUKE: aHATM3UPOBATh pEaIbHBIC CUTYaITUN
U TIPUMEHATh W3YYCHHBIC TOHATHS B IPOIECCE IOMCKA PEIICHUS MaTeMaTHYeCKH
chOpMyIHPOBAHHON TPOOIEMBI, MOJACIMPOBATh pEATbHbIE CHUTyallud Ha S3bIKE
TEOMETPHUH, WCCIENOBATh MOCTPOCHHBIC MOJEIHA C MCIOJIB30BAHUEM TE€OMETPUUYECKUX
MOHATUN W TEOpEeM, armapara anareOpbl, pemarh MPAKTHYSCKHUE 3a/Jadd, CBSI3aHHBIC
C HAXOXKJICHUEM T'eOMETPUUECKIX BEITNIUH.
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10 KJIACC
HammenoBanue pasznena  [KomnuecTBo OcHOBHOE cofiepKaHne OCHOBHBIE BUJIBI ACATEILHOCTH
(Temnl) Kypca 4acoB o0 y4JaroImmxcs
BBe/ieHHE B CTEPEOMETPHUIO 10 OCHOBHBIC TTOHSTHUS CTEPCOMETPHU: AKTYaJIU3HPOBATH (PAKTHI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nuzodpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaJIeTbHBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MpsMast
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PaHHUKAMH,
M300paKeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxkax. HauanbHble cBeIeHUS

0 KyOe U upamuje, ux pa3BepTKu

u mojenu. CeueHrss MHOTOIPaHHUKOB.
[TonsiTve 00 aKCMOMAaTUYECKOM
MIOCTPOECHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUU U CIICICTBUS U3 HUX

Y METO/Ibl TUTAHUMETPUH,
pesieBaHTHBIE TEME.

IHoay4ars npencraBieHus

0 MPOCTPAHCTBEHHBIX

dburypax, pazouparb

IPOCTEHIIINE MPaBHUIIA U300 PAKEHHUS
TUX puryp.

MN300paxkaTh NpsSIMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3HaBarbs MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3bIBaTh UX
AJIEMEHTBI.

JenaTb pUCyHOK Ky0Oa, MUpaMU/Ibl,
HAXOJUTh OIIMOKHU B HEBEPHBIX
MU300pKEHUSX.

3HAKOMUTBHCH C CEUCHUSAMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISI IOCTPOEHUSI CEYEHUST METO/L
CJIeJIOB, KPaTKO 3alMChIBaTh AT
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MTOCTPOCHHS CEUCHUS.
Pacno3naBaTh BU CCUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CCUCHHE
neauT pedpa Kyba, HaXOAUTh TLJIOIA b
ceueHus.

Hcnoaw3oBath mmogodue

IIPH PEIICHUH 3a7]1a4 Ha IIOCTPOCHUE
CCUCHMU.

3HAKOMHUTLCS C AKCHOMAaTHYECKUM
IIOCTPOCHHEM CTCPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUHU

U CIIEACTBUAMH U3 HUX.
NamrocTpupoBaTh aKCHOMBI
PUCYHKAaMHU U TIPEMEpaMu

13 OKPYXKaroIe 00CTaHOBKHU

[IpsiMBbI€ 1 TNIOCKOCTH 12 B3anMHO€ pacronokeHne npsmMbIxX AKTYyaJU3UPOBATH PAKThl U METO/BI
B IIPOCTPAHCTBE. B IIPOCTPAHCTBE: MEPECEKAIOIIMNECS, IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
[lapannenbHOCTb NPSAMBIX NapAIJICNIbHBIC U CKPELIUBAIOIIHAECS IIPOBOAUTH AHAJIOTHH.
U IIJIOCKOCTEN IIpsIMBIE. IlepeuuncasiTe BO3MOXKHBIE CIIOCOOBI
[lapauiebHOCTD NPSMBIX PacCIOJIOKEHHUS IBYX IIPSMBIX
U IJIOCKOCTEN B IIPOCTPAHCTBE: B [IPOCTPAHCTBE, UIUTFOCTPUPOBATH UX
NapaJuIeIIbHbBIC MTPSMBIC Ha [IpUMepax.
B [IPOCTPAHCTBE; MapaJLIECIbHOCTD JaBaThb onpenenenune
TPEX MPSAMBIX; MMAPAJUIENBHOCTb CKPEILIMBAKOLIUXCA MPSAMBIX,
NPSAMOM U TUIOCKOCTH. Y TJIbI (bopMyIMpoBaTh MPU3HAK
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C COHAIIPaBJICHHBIMU CTOPOHAMM; YI'OJl
MEXIY IPSIMBIMHU B IPOCTPAHCTBE.
[lapanienbHOCTh TIOCKOCTEM:
napajjiesibHble TUIOCKOCTH; CBOMCTBA
[apajsIeabHbIX IIJIOCKOCTEH.
[Ipocreiinme NpocTpaHCTBEHHBIE
(urypsl Ha IJIOCKOCTH: TETPa3JIp, KyO,
NapaiyIesIeuIe ] ; TOCTPOCHUE
CEYCHUU

CKPELIMBAIOLIUXCS NIPAMBIX
U IIPUMEHSATH €0 IPU pEeLICHUN
3ajad4.

PacnosnaBarsb nprsmy, Ha3bIBaTh €€
3JIEMEHTHI.

Crtpours ceueHus npusMbl

Ha TOTOBBIX YepTexKax.
Ilepe4ncasiTe BO3MOXKHBIE CLIOCOOBI
B3aMMHOT0 PACIIOJIOKEHUS ITPSIMOM

Y IJIOCKOCTH B ITPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATBHON )KU3HH.
JdaBaTh onpeaeieHue
NapaJUIETbHOCTH MTPAMON

Y TJTIOCKOCTH.

DopMyIMpPOBATH IPU3HAK
[1apajjIeIbHOCTH MPSIMOK

Y IUIOCKOCTH, YTBEPKICHHUE O NMPSAMOKI
niepeceyeHus IByX IJIOCKOCTEM,
IIPOXOAAIINX Yepe3 NapalIeIbHbIE
IIPSIMBIE.

Pemarh npakTrueckue 3a1a4u

Ha MOCTPOEHHUE CEUYCHUH
MHOTI'OTPaHHUKA.

OO0BbACHATH Cllydau B3aUMHOIO
PACIIOJIOAKEHHUS TNIOCKOCTEH.
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JlaBaThb onpeneneHne NapajuieIbHbIX
IUIOCKOCTEN; IPUBOJANTH IIPUMEPHI
U3 pEaJbHOM KU3HU U OKpYKaroLen
00CTaHOBKH, UJUTFOCTPUPYIOLIUE
[1apajjIeIbHOCTD IIOCKOCTEM.
HUcnoab3oBars npu3HaK
NapAIIICIIBHOCTH ABYX IJIOCKOCTEH,
CBOMCTBA NapAJIIEBHBIX TUIOCKOCTEN
IIPYU PELICHUH 3a7]a4 Ha IIOCTPOEHUE.
OO0BbACHATD, UTO HA3BIBAECTCS
napayIeIbHbIM MPOEKTUPOBAHUEM

Y KaK BBINOJIHAETCS TPOEKTUPOBAHUE
(Guryp Ha MmJIOCKOCTb.

MN300pamxars B napauieIbHON
POEKINH Pa3TuIHbIC
reoMeTpudecKue (GUrypsl.
MoneaupoBarh peajbHbIE CUTyallUU
Ha S13bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN

C UCIOJIb30BAHUEM I'€OMETPUUECKUX
MTOHATUH.

Hcnonb3oBaTh npu pelieHny 3a1a4y
Ha MOCTPOEHUE CEYCHU M TTOHATHE
NapajyIeIbHOCTH, IPU3HAKA

U CBOMCTBA MapajjiesIbHbIX MPSMBbIX
Ha TJIOCKOCTH
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[leprieHAUKYISIPHOCTD MPSMBIX
U TUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPAMOU

Y IJIOCKOCTH: NEPIIEHIUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIC
IapaJuIeIIbHbIE U NIEPIICHIUKYIIIPHbIE
K IUIOCKOCTH, IPU3HAK
MEPIEHANKYJIIPHOCTH MPAMON

Y IUIOCKOCTH, TEOPEMA O MPAMOU
NEPIEHIUKYJIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
paccTOAHKUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOAHKE OT IPSMOU 10 INIOCKOCTH

AKTyanu3upoBaThb (HakThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KAaKOW YroJl Ha3bIBaETCA
YIJIOM MEXKY IEPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUIMHUCS
MPSAMBIMH B ITPOCTPAHCTBE.

JdaBarb onpeneneHue
MEPNEHAUKYJIISIPHBIX MPSAMBIX

Y NIPSIMOU, MEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel MexXIy
CKPEIIMBAIOITUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoAuTH IPUMeEPHI U3 PEATTLHOU
YKU3HH U OKpYKaroleid 00CTaHOBKH,
WJUTIOCTPUPYIOIINE
NEePHEHIUKYIISIPHOCTD MPSMBIX

B [IPOCTPAHCTBE

Y NIEPIEHIUKYIISPHOCTD MPSMOU

K IJIOCKOCTH.

®opmyJHpoBATH TPU3HAK
NEePHEHIUKYIIIPHOCTH MPSMOUN

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

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJUTh JJIIUHY
JMaroHam Kyoa.

Bb1un AT BHICOTY ITPABUIILHOU
TPEYTrOJIbHOM U NMPAaBUIILHOU
YETBIPEXYT OJIbHOW MUPaAMHUJ 110
JUTMHAM peoep.

Pematpb 3a1aun Ha BBIYNCIICHNUS,
CBSAI3aHHBIE C MTEPIEHINUKYJSIPHOCTBIO
MPSIMOM U TIOCKOCTH,

C HCMOJIb30BAHUEM MPU PEIICHUN
TJTAHUMETPUIECKHX (DAKTOB

Y METO/OB.

OO0BbsSICHATD, UTO HA3bIBAIOT
MEPIEHANKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K IJIOCKOCTH;, POEKIIMEN
HAKJIOHHOM Ha IJIOCKOCTb.
OO0DbACHATD, YTO HA3BIBACTCS
PacCTOSITHUEM: OT TOYKH J10 TIJIOCKOCTH;
MEX]y NapauieIbHbIMU MIJIOCKOCTSIMMU;
MEXy TIPSAMOM U TTAPAILIENBHON €1
IUIOCKOCTBIO; MEXITY
CKPELIMBAOIIUMUCS TPSIMBIMHU.
HaxoauTh 3TH paccTossHUA

B IIPOCTHIX CIy4asix B KyOe,
MUpaMUJE, PU3ME.

MoaeaupoBaTth peallbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIIEN0BATH
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MMOCTPOEHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MMOHSTUMH.

Hcnonb30BaTh Npu pENICHUH 3a/1a4
Ha IIOCTPOEHUE CEYCHUN TEOPEMY
[Tuaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXAY IPIMBIMH
U IJIOCKOCTAMU

10

VYTabl B IPOCTPaHCTBE: YOI MEXAY
MPSMOM U TUIOCKOCTBIO; JBYTPaHHbBIN
YT OJI, IMHEWHBIA yroJ ABYTPAHHOIO
yria.

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

AKTyaJaTu3upoBaTh (HaKThl 1 METOIbI
IJJAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUU.

JaBaTh onpeaejieHue yria Mexay
IIPSIMOU U TIOCKOCTBIO,
(bopMyIHpOBaTH TEOPEMY O TPEX
NEPIEeHIUKYJISIpax U 0OpaTHYIO K HEMl.
HaxoauTthb yron Mexay npsiMoun

Y TJIOCKOCTBIO B MHOT'OTPaHHUKE,
pPacCTOsHUE OT TOYKH A0 NPSIMOU

HAa IJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

0 TpeX NEPNEHAUKYJIIIPaX.
IIpoBoauTk Ha yepTeKe
NEPNEHIUKYJIISAP: U3 TOUKU

Ha IPSIMYI0; U3 TOYKH Ha MIOCKOCTb.
JaBaTh onpeaeiieHue JBYTPaHHOIO
yIJIa ¥ €r0 3JIEMEHTOB.

OO0BbACHATH PaBEHCTBO BCEX
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
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Haxonurtpb Ha yepTexe IBYyTrpaHHbBIN
yroJI IpU pedpe MUpaMuIbl, TPU3MBI,
napasuieIeuIeaa.

JdaBathb onpeaesieHue yria MEXIy
IIJIOCKOCTSIMH.

JdaBathb onpenesienue

1 (pOpMYJIUPOBATH NMPU3HAK
B3aMMHO MEPIEHINKYJISIPHBIX
IJIOCKOCTEM.

Haxoaurtp yriiel MeXy INIOCKOCTIMU
B KyOe U mupamuse.

Hcnmosb30BaTh NIpH pEIICHNUN 331a4
OCHOBHBIE TEOPEMBI U METOIBI
IJIAHUMETPHUH.

MoaeaupoBaTth peajlbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUH, UCCJIE0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM FEOMETPHUECKUX
IIOHSATUM.

Hcnmosb30BaTh NpH peICHUN 3a7a4
Ha [TIOCTPOEHUE CEUEHUN
COOTHOULIEHHUS B IPSMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKHu

11

[ToHsITHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA,
BBIITYKJIbIE U HEBBINTYKJIbIE

AKTYyaJIM3UpPOBATH (PAKThl U METO/BI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOJAUTH AHAJIOTHH.
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MHOTOTPaHHUKH; pa3BepTKa
MHOTOTpaHHHKA.

[Tpusma: n-yrompHas mpu3Ma; rpaHu
Y OCHOBAHMSI PU3MBI; MpsiMast

Y HaKJIOHHAs TPU3MBI; OOKOBast

Y TIOJIHAsI TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npAMOYrOJbHbBIN
napajuIesenuIie]] U ero CBOMCTBa.
[Mupamuga: N-yroapHas TUpaMua,
I'paHu ¥ OCHOBAHUE TUPAMU/IBL;
OOKOBas U MOJHAsI TOBEPXHOCTh
NUPaMU/[IbL; IPaBUIIbHAS U yCEUCHHAS
nUpaMua.

DNeMEeHTHI MPU3MBI U TUPAMU/IBL.
[TpaBuIBLHBIE MHOTOT pAHHUKU:
MOHATHE TTPABHILHOTO
MHOTOTPAaHHUKA; paBUJIbHAS MTPU3Ma
U IIpaBUJIbHAs MMpaMuUQ; MpaBUIIbHAS
TPEyrosibHas MUpamMuaa

U TIPaBUJIBHBIN TETPadap; KyO.
[TpencraBnenne o npaBUIbHbBIX
MHOTOTPaHHUKAX: OKTa3JIp, JOJAEKad P
U MKOCA3IP.

CuMMeTpust B IPOCTPAHCTBE:
CHMMETPHSI OTHOCUTEIIHHO TOYKH,
OPSIMOM, TJIOCKOCTH. DJIEMEHTHI

JdaBathb onpenesieHue
napasenenuiena, pacno3HaBaThb €ro
BHJIbI U U3Y4YaTh CBOMCTBA.

JdaBarb onpeaeneHue nupaMmu/ibl,
pacmo3HaBaTh BUJIBI TUPAMU/I,
(¢opmysupoBaTh CBoOICTBa pedep,
IrPaHel U BBICOTHI ITPABUIIbHOM
MAPAMHUJIBIL.

HaxoauTh niomaap moaHou

1 OOKOBOM MOBEPXHOCTH MUPAMUJIBIL.
JdaBathb onpeaeieHUe yCEUEHHON
MAPaMHU/JIbl, Ha3bIBATh €€ AJIEMEHTHI.
D opmyJnpoBATH TEOPEMY

0 TIoIIaAu OOKOBOM MOBEPXHOCTH
MIPAaBUJIbHOM YCEUYEHHOMN ITUPAMUBI.
Pemarth 3a/1aun Ha BBIYUCIICHUE,
CBSI3aHHBIE C MUPAMUIAMU, A TAKXKE
3a/1a4M Ha IOCTPOEHUE CEYEHU.
JdaBaTh onpeaejieHue IPU3MBbL,
Pacmo3HaBaTh BUJIbI IPU3M,
HU300paKaTh [IPU3MbI HA YEPTEKE.
HaxoauTh momaas MogIHON Uin
OOKOBOI TOBEPXHOCTH MPU3MBI.
N3y4yats cooTHOLIEHHS Diliepa
JUIsl urcina pedep, rpaHeld U BepIInH
MHOTOTpaHHUKA.
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CUMMETPHUH B TUPAMHUJIAX,
napasenenueaax, mpaBUIbHbIX
MHOTOTpaHHUKAaX.

Beruncrienue 351eMeHTOB
MHOTOTPaHHHUKOB: pedpa, JUaroHalu,
yribl. [lnomaas 00KOBOM MOBEPXHOCTH
Y TIOJIHOW IMOBEPXHOCTH MPSIMOMN
MIPU3MBL, TUIONIA]Ib OCHOBAHUH, TEOpEMa
0 OOKOBOI TTOBEPXHOCTH TIPSIMON
npu3Mbl. [lnomaae 6okoBoi
MOBEPXHOCTH U MIOBEPXHOCTH
MIPABHJILHON MUpaMUbL, TEOPEMA

O IJIOIIAJAX OOKOBOM OBEPXHOCTU
YCEUECHHOW MTUPaMUIbI

N3y4yath BUIbI TPaBUIIbHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO TPAHEM.

H3yuyars cuMMeETpUIO
MHOT'OTPaHHUKOB.

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

IIpuBoauTs IpUMeEpPbI
CUMMETPUYHBIX (DUTYp B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MoaenupoBaTth peajibHbIE CUTYallUH
Ha SI3bIKE€ T€OMETPHUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIETTN

C UCIOJIb30BAaHUEM IT€OMETPUYECKUX
MOHSTH, UCTIOJIL30BATh Mo 00Me
MHOTOTPaHHUKOB

OOBbeMbl MHOTOI'PaHHHUKOB

ITousatue 006 00beme. O0OBEM
MIAPaMUJIbI, TTPU3MBI

AKTyaJaIu3upoBaTh (HaKThl 1 METO/bI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIOTCA
00BEMBI TEJ, TPOBO/ISL AHATIOTHUIO

C U3MEPEHUEM IO ICH
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MHOT'OYT'OJIbHHKOB.
D opMyIMPOBATH OCHOBHBIE
CBOICTBa OOBEMOB.

HN3yuars, BBIBOAUTH (POPMY.JIbI
o0BbeMa MPsIMOYTOJIbHOTO
napajuieNienuIe1a, mpru3Mbl

Y TUPAMHUJIBIL.

Boruncasitb 00beM MPU3MBbL

Y MUPAMUJIBI TI0 UX DJIEMEHTaM.
I[IpumeHsaTH 00BEM TSI pelICHUS
CTEPEOMETPUUECKHUX 3a]1a4

U JUIs1 HAXOXKJICHUSI TEOMETPUYECKUX
BEJIUYUH.

MoaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUH, UCCJIEI0BATH
MOCTPOCHHBIE MOJICTTU

C UCIOJIb30BAHUEM T€OMETPUUECKUX
ITOHATUHI

HOBTOpCHI/Iel CCUCHHA,
PaCCTOSAHHUA U YIJIbI

[ToctpoeHue ceuenuii

B MHOT'OTPaHHHUKE.

Brrunciienne paccTOSHUM: MEXKITY
JIBYMs TOYKaMH, OT TOYKH J10 IIPSAMOH,
OT TOYKH JI0 IJIOCKOCTH; MEKTY
CKPELMBAIOLIUMHUCS IIPIMBIMH.
Brruuciienue yrios: MEXIy

CTpouTh cedeHre MHOTOTPaHHHUKA
METOJIOM CJIEJIOB.

JlaBaThb onpeaeeHue pacCTOSHUS
Mexay GUrypamu.

HaxoauTh paccTossHIEC MEXTY
napaJyieIbHBIMU MJIOCKOCTSIMH,
MEXKy MIOCKOCTBIO U MapaieTbHON
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CKPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEXKy PAMOU U IIJIOCKOCTBIO,
JBYI'PaHHBIX YTJIOB, YIJIOB MEXIY
IIJIOCKOCTSAMHU

€l MPAMOM, MEKITY
CKPELIMBAOLIIMMHUCS IPSIMBIMH.
CTpouTs JIMHENHBIN yron
JBYI'PAHHOI'O yIJjia Ha YepTEkKe
MHOT'OTpaHHUKA U HAXOJHUTh €TI0
BEJINYUHY.

HaxoauThb yriel MEX1y INIOCKOCTMU
B MHOT'OI'DaHHHKaX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC
HaunmenoBanue paznena  [KonnuecTBo OcHOBHOE cofiepKaHue OcHOBHBIE BUJIBI I€SITEILHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI K METOIBI

JTUAMETP; TUIOIIA/(b TOBEPXHOCTH
cdepsl. BzaumHoe pacnonoxenne
cdepbl ¥ IIIOCKOCTH; KacaTeJIbHAs
IUTOCKOCTh K cpepe; MIOoIIa b
cdepsl. U300paxkenue cdepsl, mapa
Ha utockoctu. CedeHwus mapa

MJIAHUMETPUH, PEJICBAHTHBIC TEME,
NMPOBOAUTH AHAIOTHUHU.

JlaBaTh onpenenenns chepsl U mapa,
UX LEHTpPA, paguyca, 1nameTpa.
Onpeneasitb chepy Kak Gurypy
BpalCHUsI OKPYKHOCTH.
HccaenoBarps B3auMHOE
pacnoJiockeHue chepbl 1 TIOCKOCTH,
IBYX cdep, WLTICTPUPOBATH 3TO

Ha yepTekax U pUCYHKaX.

@ opMyJIUPOBATH ONPE/ICIICHUE
KacaTeabHOM MIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KACATEIbHON
IJIOCKOCTH.

3HAKOMHTBHCH C T€OJEC3UNYECKUMU
TUHUSMHA Ha cepe

[{umHapuYecKas MOBEPXHOCTD,
o0pa3yrolue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIUJIMHAPUYECKON
noBepxHOCTH. [lumuHap: ocHOBaHUA
1 OOKOBasi TOBEPXHOCTb,

OO0BSICHATH, YTO HA3LIBAIOT
IWJINHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSICHATH, KaK MOJTYyYUTh
OWJIMHJP MyTEM BpallCHUs
NPpSIMOYTOJIbHHUKA.
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oOpa3zyrolias U OCh; IUIONIA/lb
OOKOBO M TIOJTHOM MOBEPXHOCTH.
N3o0pakeHne uiIMHIpa

Ha IINIOCKOCTH. PagBepTKa MUJINHAOpPA.

CedeHus UIMHIpA
(TUTOCKOCTHIO, TTapasuIeIbHOM
WIH TIEPIICHIUKYISPHON OCH
IAJIMH]IPA)

BuIBOAMTE, HCNIOJIB30BATH (OPMYIIbI
JUUIS. BBIYUCIIEHUS IO OOKOBOM
MOBEPXHOCTH ITUJIMH/IPA.

N3yuaTh, pacno3HaBaTh pa3BEepTKY
HWIMHPA.

HN300paxaTh NUIMHID U €70 CEUCHUS
MJIOCKOCTBI0, IPOXOASIIEN Uepe3 €ro
OChb, MApAJIEILHON WIH
MEePIECHANKYJIIPHON OCH.

HaxoauTp mIomaay YTUX CCUSHUI.
MoaenupoBarhb peabHbIE CUTYAllUU
Ha A3bIKE€ TEOMETPHUH, UCCIIET0BATH
MOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATUMN

KoHnueckast moBepXHOCTS,
o0pa3yrole KOHUYeCKOM
MIOBEPXHOCTH, OCh ¥ BEPILIHHA
KOHUYECKOW TOBEPXHOCTH.
KoHnyc: ocHOBaHME U BEpIINHA,
oOpa3yroras ¥ 0Ch; TUIOIIA b
OOKOBOM M TIOJIHOM TTOBEPXHOCTH.
VY cedeHHbI KOHYC: 00pa3yromiue
Y BBICOTA; OCHOBAHUA U OOKOBast
MIOBEPXHOCTb.

N300paxeHne KOHyca Ha TUIOCKOCTH.

OO0bsACHATH, KAKOE TEJI0 HAa3bIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBATh €r0
3JIEMEHTBI.

N3y4yathb, 00bACHATD, KaK NOJIYYUTh
KOHYC MyTEM BpaILICHUS
MPSMOYTOJILHOT'O TPEYTOJIbHUKA.
MN300paxxaTh KOHYC U €r0 CEUCHUS
TUIOCKOCTBIO, IPOXOISAIIEN Yyepes OCh,
U TJIOCKOCTBIO, TIEPIEHINKYJIAPHON
K OCH.

N3yuarh, pacno3HaBaThb pa3BEPTKY
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Pa3Beprka koHyca.

Ceuenus koHyca (IJIOCKOCTHIO,
MapasjieIbHON OCHOBAHUIO,

Y IJIOCKOCTBIO, ITPOXOASIICH
yepes3 BEPILIUHY)

KOHYycA.

BuIBOAMTB, HCITOJIB30BATH (DOPMYIIBI
JUIS. BBIYUCIIEHHS IO OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauTp 1Iomaam ceueHui,
MIPOXOSIINX Yepe3 BEPIIMHY KOHYCa
WJIU TIEPIICHAUKYISIPHBIX €r0 OCH.
OO0BsACHATH, KAKOE TEJI0 HAa3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3yuathb, 00bACHATH, KaK €ro
MOJIYYUTh ITyTEM BPAILICHUS
MPSAMOYTOJIbHOM TPanelnH.
BoiBoauTh, NpUMEHATH POpMYITy
JUIS BBIYMCIIEHHS IO OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomOuHarus ten BpaiieHus

¥ MHOTOTPaHHHUKOB. MHOTOIpaHHUK,
OINMMCaHHBIN OKOJIO cepbl; chepa,
BITMCaHHAsl B MHOTOT'PaHHUK WJTH

B TEJIO BpAICHUS

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

Pemate crepeoMeTpuyecKue 3a1a4H,
CBSI3aHHBIC C TEJIAMH BPALLECHUS,
ITIOCTPOCHUEM CEYEHUM TEJI BpaLCHNs,
C KOMOMHAIMSMU TE€J BpalleHUs

Y MHOTOTPAaHHHMKOB Ha HAXOXKJICHUE
F€OMETPUYECKNX BEJINYHH.
Hcnonb3oBarhb 1Ipy pelICHUU
CTEPEOMETPUUECKHUX 3a]a4
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MJIAaHUMETpUUECKUe (PAKThI 1 METOIbI
3a/1a4¥ HA BBIYUCIICHUE

Y J10Ka3aTeIbCTBO.

MoaeaupoBarh peaibHbIE CUTYalluU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
MOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MTOHSTHMN

OO0OBeMBI TEN

ITorsTre 00 00beme. OCHOBHEIC
CBOMCTBA 00BHEMOB TEJI.

O0BeM HUIMHIpa, KOHYCA.
OO0beM 1Iapa 1 miomaib cepsl

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

BoiBOIUTH, HCTIOIB30BATH
(hopmyIibl 00bEMOB: TTPU3MBI,
LUJIMHAPA, TUPaMUIbl, KOHYCA;
YCEUEHHOM NUPaMUIbl U YCEYEHHOTO
KOHYCA.

Pemarb crepeomeTpuuecKkue
3aJ1a4¥, CBSI3aHHbBIE C BEIUUCICHUEM
00BEMOB.

dopmyIHpOBATH OIpeieliCHNE
1apOBOI'0 CErMEHTA, ILIapOBOIO CIIOS,
1apOBOT'0 CEKTOpA.

IpumensaTs Gopmyisl

U HAaXO0KIeHUS 00bEMOB

IIapOBOT'0 CErMEHTA, IapOBOI0
CEKTOpa
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[TogoOHBIE TeIa B IPOCTPAHCTBE.
CoOTHOIICHHS MEXKTY IUIOMIAIIMHU
MTOBEPXHOCTEH, 00beMaMu TTOA00OHBIX
TN

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM II1apa

U TUIOIIA/IbI0 CHEpBH.
MonenupoBaTrh peaibHbIE CUTYAIIUU
Ha SI3bIKE€ TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM F€OMETPUUECKUX
MOHSITHH.

AKTYyanIn3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00HEMOB
Y TIOBEPXHOCTEH MOJO0HBIX TEJ

B IPOCTPAHCTBE.

MoneaupoBarb peajibHbIC CUTYyalluU
Ha S13bIKE€ TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MMOHATHMN

BeKTOpbI 1 KOOPIUHATHI
B IIPOCTPAHCTBE

10

BekTop Ha ruiockocTu

U B ripocTpancTBe. CrnoxeHune

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

AKTYyaJau3upoBaThb (PaKThl U METOABI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

OnepupoBaTthb MOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJIMPOBATH NIPABUIIO
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napasJieienuneaa.

Pemenue 3ana4, CBsI3aHHBIX

C IPUMEHEHUEM NTPABUII AECHCTBUM

C BEKTOpaMH.

[IpsmoyronpHas cucteMa KOOpJAuHaT
B npocTpaHcTBe. KoopanHatel
BeKTOpa. [Ipocrenume 3anaun

B KOOpJMHATAX. Y TOJI MEXIY
BeKkTOopamu. CKasapHoe
MIPOU3BENCHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUU T€OMETPUUYECKUX 3a/1a4

rapajJiesenuneaa Ipu CI0KEHUU
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP HA YUCIIO.
HN3yuyarh OCHOBHBIE CBOMCTBA 3TUX
OIepaluu.

JdaBarb onpeneneHue npsaMoOyroJibHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3urh KOOpIMHATHI BEKTOPA
yepes KOOPAUHATHL €ro KOHIIOB.
BopiBOOUTH, HCIIOJIB30BATH (pOpMYyJLy
JUIMHBI BEKTOPA U PACCTOSIHUSI MEKTY
TOYKaMH.

Bripaxkarb ckansipHOE POU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIYUCIISTH YTOJI MEXAY IBYMS
BEKTOpPaMH, ABYMS HPSIMBbIMH.
Haxoaurhb yros Mexay npsiMou

Y IIOCKOCTBIO, YTOJI MEXIY ABYMSI
IUIOCKOCTSIMU aHAJIMTUYECKUMU
METOJaMHU.

BbIBOIUTH, HCNIO/IB30BATH (hopMYyJLy
PacCTOSHUA OT TOYKU J0 IIOCKOCTH

[loBTOpEHue, 00001IEHNE
W CUCTEMATU3allus 3HAHUU

OcHoBHbIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca IJIaHUMETPpUH. 3a1auu
IUTAHUMETPUU U METOZBI UX

Pemarsb nmpocreimme 3aaun
Ha HaXOXKJICHUE JUIMH U yTJI0B
B FEOMETPUYECKUX (PUTYypax,
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pelieHus.

OcHoBHbI€ (DUTYPBI, HAKTHI, TEOPEMBI
Kypca CTepeoMEeTpUu. 3agaun
CTEPEOMETPUH U METOBI UX PEIICHUS

npuMeHsTh TeopeMy IIudaropa,
TEOPEMbI CUHYCOB U KOCUHYCOB.
HaxonuTs 110111871 MHOTOYTOJIBHUKA,
Kpyra.

Pacno3znaBath nmogo0HbIE GUTYPHI,
HaXOJUTh OTHOIICHUS JTHH

U IJIOIIAAEH.

Hcnonb3oBaTh Mpu pelieHuu
CTEepEOMETPUUECKUX 3a/1a4 (DaKThI

¥ METOJIbI TUTAHUMETPUHN

OBHIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

HOACHUTEJIBHASA 3AITUCKA

VYyeOHblii Kypc «BepoATHOCTP M CTAaTHCTHKA» 0a30BOr0 YPOBHS SBISETCA
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOrO YydeOHOro Kypca ©0a30BOro YpOBHS
OCHOBHOro 0011ero o0pazoBanusi. Y4eOHbIH Kypc IpeaHa3HadyeH ajsi (OpMHUpOBaHUS
y o0y4aromuxcs CTaTUCTUYECKON KYJIbTYpPhl U IOHUMAaHUS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTHYeCKOTO WHCTPYMEHTa Ui W3YUCHHUs CIy4ailHBIX COOBITHH, BEIHMYHUH
u 1npoueccoB. [lpu wu3yuyeHnu y4deOHOro Kypca OO0OramarTcs Mpe/ICTaBIeHUs
00y4arouMxcsi 0 METOAax MCCIEI0BaHUs U3MEHYHBOIO MUPA, PA3BUBAETCS MOHUMaHUE
3HAYMMOCTH W OOIIHOCTHM MAaTEMaTHYECKUX METOJOB IMO3HAHUSA KaK HEOThEMIIEMOMU
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Conepxanue yueOHOr0o Kypca HalpaBJIeHO Ha 3aKperieHUe 3HAaHUM, MOTy4eHHBIX
Ipy M3y4EHHWU Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs, W HAa Pa3BUTHE
NPEICTABICHUN O CIy4YailHBIX BEIMYMHAX W B3aMMOCBS3SIX MEXKAY HHUMH Ha BaXXHBIX
npUMepax, CIOKEThl KOTOPBIX IMOYEPHHYTHl M3 OKpYyXkarollero mMupa. B pesynbrare
y oOydamommuxcs  JOKHO  cpopMuUpoBaThCA  MpeACTaBlIeHHME O  Haubolee
YIOTPEOUTENBHBIX U OOIIUX MAaTEMaTHYECKUX MOJIENSIX, UCTIOIb3YEMbIX AJISi ONMHUCAHUS
AHTPOIIOMETPUYECKUX U JeMOrpaUueCKUX BEIMYUH, OTPEUTHOCTEN B pa3IMYHOIO poJa
U3MEpPEHUSAX, JUINTETbHOCTH  O€30TKa3HOM paboThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEePUCTHUK MACCOBBIX SIBJICHUM U MPOLIECCOB B OOIIECTRE.

B cooTBercTBUM ¢ yKa3aHHbIMU LI€JISIMHU B CTPYKType Y4eOHOro Kypca
«BeposATHOCTh U CTATUCTHKA» JIJIST YPOBHS CPEHEro o0Iero oopa3oBanus Ha 0a30BOM
YPOBHE BBIIEJICHBI CIEAYIOIIME OCHOBHBIE coOjepXkaTeiabHble JUHUU: «ClydailHble
COOBITHS M BEPOSTHOCTHY, «CiydaliHble BEJIMUYUHBI U 3aKOH OOJIBIIUX YHUCET.

Baxnyto wyactb ydeOHOro Kypca 3aHHUMAaeT HW3YYEHHE T'€OMETPUUYECKOTrO
U OMHOMMAJILHOTO pachpe/iesieHuii U 3HAKOMCTBO C MX HENPEPBhIBHBIMHU aHAJOraMu —
MOKAa3aTeJIbHBIM U HOPMaJIbHBIM PacIpeIeICHUSIMH.

Conepxxanne nuHMM «CiydailHble COOBITHSI M BEPOSTHOCTH» CIYXUT OCHOBOMU
Uit (OpMHUPOBAaHUSA TIPEJCTABICHUH O paclpeiesieHud BEpOSTHOCTEH MEXIy
3HAYEHUSAMM CIydJalHbIX BEJIUYMH, a TakXKe JTa JIMHUS HeoOXoauma Kak 0aza
JUI U3YYEHHUs 3aKOHAa OOJBIIMX YKCeNl — (PYyHIAMEHTAJIbHOIO 3aKOHA, JAEWCTBYIOIIETO
B MIPUPOJIE M OOIIECTBE M MMEIOIIEr0 MareMarndeckyro ¢opmanmsanuio. CaMm 3aKoH
OOoNpIIMX YMCEd TNpeasaraeTcss B O3HAKOMUTENIbHOM (opmMe ¢ MHUHHUMAIbHBIM
UCIOJIb30BaHUEM MaTeMaTHYEeCcKoro (popmanuzma.

Templ, CBSI3aHHBIE C HEMPEPBIBHBIMU CIYYalHBIMHU BEIMYUHAMH, AKIEHTHPYIOT
BHUMaHHE OO0YyYarolIMXCsl Ha ONMMCAHUU M U3YyYEHUH CIy4alWHBIX SBJICHUN C MOMOUIbIO
HenpepbhIBHBIX ~ QyHKIUHA. OCHOBHOE BHHUMAaHHWE yIeNsAeTCcd  IOKa3aTeJIbHOMY
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U HOPMAJIBHOMY paclpelesieHusM, TPH OTOM TMPEANoiIaraeTcs O3HAKOMHTEILHOE
H3y4eHHue MaTepraiia 6e3 10Ka3aTesIbCTB IPUMEHIEMBIX (PaKTOB.

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

COIEPKAHUE OBYUEHUA

10 KVIACC

[IpencraBienue JaHHBIX C MOMOMIbIO Tabimuu W auarpamm.  CpenHee
apudmeTnyeckoe, MeIMaHa, HauOoJbIIee U HAMMEHBIIIEE 3HAUSHUS, pa3Max, TUCIEePCHUs
U CTaHJAapTHOE OTKJIOHEHHUE YHCIOBBIX HAOOPOB.

CrnydaliHble SKCIIEpUMEHTHI (OMBIThI) M CiIy4YailHble COOBITHSA. DJIEMEHTapHbIE
coObiTHst  (Mcxoabl). BeposiTHOCTh  ciydaiitHOro coObiTusi. biM30CcTh  4acTOTHI
U BEpOSTHOCTU cOObITUM. CiyyaliHble ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
cOOBITHSIMU. BeposiTHOCTH COOBITHI B OMbBITaX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HaJ COOBITUSIMU: TIEpeceueHHE, OOBEIUHEHUE, MPOTHUBOIOI0KHBIC
coOwITHs. JJuarpammel Ditnepa. @opmyna CI0KEHUsT BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXEHHE BEpOSTHOCTEU. JlepeBo CiydallHOro
skcriepuMenTa. @opmyria MOJIHON BEposATHOCTH. HezaBucuMbie COOBITHS.

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

bunapHblii ciyvailHblii ombIT (MCOBITaHHME), ycrnex M Heynada. HeszaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUH 10 MepBoro ycnexa. Cepusi He3aBUCUMbBIX
WCIIBITAaHUN bepHyIu.

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTe. [narpamma pacnpeaeneHusl.
[Tpumeps! pactipeneneHuii, B TOM 4uCie, FTEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWMHBIX BEIUYMH: MAaTEMaTUYECKOE OXKHUIAHUE,
JUCIIEpCUsS W CTaHJApPTHOE OTKJIOHEHHE. [Ipumephl NpUMEHEHHS MaTeMaTU4YECKOIo
OKHMJIAaHUWS, B TOM YHUCJIE B 3aJadyax M3 IIOBCEJIHEBHON >KHM3HU. MaremaTudyeckoe
OKUJaHUE OWHApHOM CllydalHOM BEIMYMHBL. MareMaTH4eckoe OXKUJaHUE CYMMBbI
CIIy4alHBIX BEIMYUH. MaremaTudyeckoe OXXHUIaHWE U JIUCTIEPCHUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEAEICHUM.

3aKoH OOJBIIMX YUCET W €r0 poJib B HayKe, IPUpoie U o0ImIecTBe. BEIOOpOUHBII
METOJI UCCJICIOBAHUIA.

[Ipumepsl  HENpEpBIBHBIX  CIAydaHbIX BeJuuuH. [loHATME O TIOTHOCTH
pacnpeneneHus. 3ajaayd, MPUBOJAIINE K HOPMallbHOMY pacnpeaenenuto. llonsitue
0 HOPMaJIbHOM PaCIpPEICIICHUH.
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INPEAMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 kiracce oOy4aromuiicss HOJy4UT CIAEAYIOMINE IPEAMETHBIE
pE3YJIbTATHI:

YUTATh U CTPOUTH TAOIUIIBI U JUATPAMMBL;

OlepUpOBaTh MOHATUSAMU: CpefHee apudMeThuyecKkoe, MeAuaHa, HauOoIbliee,
HauMEHbIIIEe 3HAYEHNE, pa3Max MacCUBa YHMCIOBBIX JaHHBIX;

OTIEpUPOBATH MOHATUAMHU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT) U CITy4ailHOE COOBITHE,
AJIEMEHTApHOE COOBbITHE (PJIEMEHTApPHBIM WCXO0J) CIY4alHOTO OMbITa, HAXOIUTh
BEPOSITHOCTH B OMNBITAX C PABHOBO3MOXKHBIMU CIIYYalHBIMH COOBITHSIMU, HAXOAMUTh
Y CPaBHUBAThH BEPOSITHOCTU COOBITUN B U3YYEHHBIX CyYalHBIX HKCIEPUMEHTAX;

HaXoIWUTh U (OPMYJIUPOBATh COOBITUS: IEPECEUECHUE U OOBEIUHEHUE IaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAaHHOMY  COOBITHIO,  IOJIb30BaThCS
auarpaMmamu Jisepa u (popMyIioi croKeHusl BEpOATHOCTEN IIPH PEILICHUH 3a/1a4;

ONEpUPOBATh TMOHATUSMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C MOMONIbIO MPaBHJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CJIIy4ailHOT'O OIIBITa;

IPUMEHATh KOMOMHATOPHOE MPaBUIJIO YMHOXKEHUS [IPU PEILICHUU 3ajay;

OIEpUpPOBATH IOHATHUAMH: HCHBITAHWE, HE3aBHUCHUMbBIC HCIBITAHUS, CEpUs
UCIBITAaHUH, YCIIEX U HEeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUU HE3aBUCHUMBIX
UCIIBITAHUI J10 MIEPBOro ycrexa, HaXOJIUTh BEPOSITHOCTU COOBITUN B CEpUU UCIBITAHUM
bepuymu;

ONEpUPOBATHh TMOHATUSMHU: CIydailHas BEJIMYMHA, pacHpellejIeHUuEe BEpOSITHOCTEH,
JqyarpaMMa pacnpeeseHusl.

K koniy o0yuenus B 11 ki1acce 00yJaromuiics MoJyduT CIEAYIOIINE MTPeIMETHBIC
PE3yIbTaTHI:

CPaBHUBATh BEPOSITHOCTH 3HAYECHUM CIy4alHOW BEJIMYMHBI 110 PACIIPEIEICHNAIO WIH
C IIOMOIIBIO JUarpaMM;

OIIEpUPOBATH MOHATUEM MAaTEMAaTUYECKOIO OKHUJAHUs, IPUBOAMUTH IIPUMEPHI, KaK
IPUMEHAETCA  MAaTEMaTH4YECKOE  OXKHMJIAHHWE CIIy4allHOM  BEIMYMHBI  HAaXOIWTh
MaTEMaTUYECKOE OKUJAHUE 110 JaHHOMY PACIIPEAECICHUIO;

MMETH IPEICTABICHUE O 3aKOHE OOJIBIINX YUCEIT;

MMETH IIPEACTABICHUE O HOPMAJIbHOM PACIPEICIICHUN.
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10 KIIACC
HaumenoBanue paznena |KomnuectBo OCHOBHOE conepKaHue OcCHOBHBIE BUJIBI ICITEIbHOCTH
(TembI) Kypca 4acoB o0ydJaromuxcs
[IpencraBineHne 1aHHBIX 4 [IpencraBsinenne faHHBIX C IOMOILLIBIO N3BaexkaTs nHpopManuo u3 Tadbiuil
W ONMCaTeIbHas CTATUCTUKA Tabmui u nuarpamMm. Cpenxee U IMarpaMm, MCMOJIb30BaTh TaOIUIIbI
apudmMeTnyeckoe, MeANaHa, Y IUarpamMMsl JUIsl IPEICTABICHUS
HanOoJIbIIeE U HAUMEHbIIEE CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUS, pa3Max, JUCIIEPCus, Haxomurth onvcarenbHbie
CTaHJAPTHOE OTKJIOHEHHUE YHUCIIOBBIX XapaKTEPUCTUKU JAaHHBIX.
HabOpOB BeiaBUraTb, KpUTHKOBATH
TUIIOTE3bI O XAPAKTEPE CIIYYanHOU
VU3MEHYMBOCTU U OINPEAEIISAIOIHNX €€
dakTopax
CitydailHbI€ OIBITHI 3 CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) BoiiesiTe Ha puMepax ciyd4anHble

U Cily4yailHble COOBITHS,
OIBITHI C PABHOBO3MOKHBIMU
HIIEMEHTAPHBIMU UCXOJIaMU

U CIIy4aiiHble COOBITHS.
DnemMeHTapHbIe COOBITHS (MCXOBI).
BeposTHOCTB CiTy4aiiHOrO COOBITHS.
BepostHOCTH COOBITHII B OIBITaxX

C PaBHOBO3MOYKHBIMU
AJIEMEHTaPHBIMU COOBITUSMHU.
[IpakTnueckas padora

COOBITHS B OIMCAHHOM CIIy4aiiHOM
OIIBITE.

D opMyIHPOBATH YCIOBHS MPOBEACHUS
CIIy4alHOTO OIIBITA.

HaxoauTb BEpOSATHOCTH COOBITUI

B OIBITAaX C PABHOBO3MOXHBIMHU
UCXOJaMHU.

MoaenupoBaThb OIBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
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UCXOJIaMHU B XOJIC MPAKTUICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIO’)KEHUE BEPOATHOCTEU

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

HUcnonb3oBarh 1uarpaMMsl Dusepa
U CJIOBECHOE OINKUCAaHUE COOBITUI
1U1st POPMYJIMPOBKHU U U300PAKEHUS

00BEIMHEHUS U TIEPECCUCHHS COOBITHIA.

Pemarts 3a1a4u C UCIIOIb30BAHUEM
(bOpMYIIBI CITOXKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYaHHOTO OIMBITA,
dbopmyIa noaHoOM
BEPOSITHOCTH

W HE3aBUCHUMOCTh COOBITUM

VY c¢a0BHAs BEPOATHOCTE. Y MHOXKEHUE
BEPOATHOCTEN. [[epeBo CiydaitHOTO
skcnepumenTa. Gopmyiia MoaHoOu
BeposiTHOCTU. HezaBrcumble coObITHA

Pemathb 3a1a4M Ha HaX0XKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepEBa
CIIy4alHOTO OIIBITA.

OmnpenensiTb HE3aBUCUMOCTb COOBITHI
1o ¢opMyJie 1 10 OpraHu3aIuu
CIIy4alHOIO OIbITa

DneMeHThl KOMOMHATOPUKHU

KomMOunaTropHoe npaBuio
ymHOxeHus. [lepecranoBkH

u ¢akropuan. Yucno couyeTaHnui.
Tpeyronbauk Ilackansa. @opmyia
o6unoma HeroToHa

Hcnoab3oBaTh IpaBuii0 YMHOKEHUS
JUTSI TIEPEYMCIICHUS COOBITUIN

B CJIy4allHOM OIIBITE.

IMoan3oBaTbest hopMyson

U TpeyroibHUKOM Ilackais

JUISL OPENIETIEHUS YHCIIa COUETaHUN

Cepun mmocinea0BaTebHbBIX
MCIBITAHUI

bunapHbIii CITy4aliHbIN ONBIT
(ucnipITaHue), ycrex u Heyaaya.
HezaBucumeie ucnbitanus. Cepust
HE3aBHCUMBIX UCIIBITAHUI 10 IEPBOTO

Pa30uBaTh Cl10KHBIE DKCIIEPUMEHTBI
Ha OTJICJIbHBIEC UCTIBITAHUS.
OcBauBaTh MOHSATHSI: HCIBITAHUE,
CEpHsl HE3aBUCHUMBIX HCIIBITAHU.
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ycrexa. Cepusi HE3aBUCUMBIX
ucnsiTanui bepryium.
[IpakTrueckas pabora

C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIAILL

IIpuBoauTH IPUMeEPBI CEpUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarhb 3agaum Ha MOUCK
BEPOSITHOCTEN COOBITUH B CEpUU
VCIIBITAaHUU JI0 TIEPBOr0 ycrexa

Y B CEpUSIX UCTIbITAaHUN bepHyiuiu.
HM3yuyars B X01€e NPpaKTHYECKOM
padoThI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIMII BEPOSITHOCTH
COOBITUI B CEPUSIX HE3ABUCUMBIX
HCIBITAHU I

CrnyuaiiHble BEJIMYUHbI
U pacrpeaesieHus

CrnyyaliiHas BeIMYUHA.
Pacnpenenenue BepossTHOCTEMN.
Huarpamma pacnpenenenus. Cymma

H IIPOU3BCACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YHUCJIe TEOMETPUUECKOE
1 OMHOMMAJIBHOE

OcBauBaTh MOHATHS: CIIydaiiHasI
BEJIMYMHA, pacnpeeseHue, Tadbauua
pacrpeneneHus, JuarpaMmma
pacrpeneneHusl.

IIpuBoauTs NpuMepsbI
pacrpeesieHui, B TOM YHUCIIe
Tre€OMETPUYECKOT0 U OMHOMHAIIBHOTO.
CpaBHMBaTBh pacnpeieacHus
CIIy4alHBIX BEJINYNH

Haxonurthb 3Ha4YE€HUS CYMMBI

Y MIPOU3BENICHUS CITyYalHbIX
BEJIMYMH.

Crtpouts n pacnosHaBarhb
reOMETpUYEeCKOe U OMHOMHUATILHOE
pacrpeneneHue
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[loBTOpEHUE, 00001IEHNE, 3) OnucarenbHasi CTATUCTHKA. IMoBTOPATH U3yYEHHOE
cUCTeMaTu3alus 3HaHUH CrnyyaiiHble OIBITHI U BEPOSITHOCTH U BBICTPAMBATh CUCTEMY 3HAHUU
CIIy4aiiHbIX coObITHI. Onepamuu
HaJl COOBITUSIMU. DJIEMEHTHI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBbIX
HCTIBITAHU
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC
Haunmenosanue pasnena  |KonuuecTtso OcHOBHOE coepx)aHue OcCHOBHBIE BHU]IBI IEATEILHOCTH
(TemnI) Kypca 4acoB o0 ydJaromuxcs
MaremaTtnueckoe OKu1aHue 4 [Ipumepsl npruMeHeHUs OcBauBaTh NOHATHE MATEMAaTUYECKOTO
CIIy4allHOM BEJINYMHBI MAaTeMaTUYECKOr0 OXKUIaHUS O’KHMJIAHUS.
(cTpaxoBanue, 10TEpES). IIpuBoauTh U 00CYKIAATH IPUMEPHI
MaremaTnyeckoe 0XKUJaHue CyMMBbI IIPUMEHEHUS MATEMATUYECKOTO
CIIy4aiiHbIX BEJIUYMH. OKHJIaHUS.
MaremMatnyeckoe OKuJaHue BbruncasiTh MaTEMaTHYECKOE
reOMETPUYECKOro 1 OMHOMHUAIIBHOTO OKHJIaHHUE.
pacupeneseHun HUcnoab30BaTh NOHATHE
MAaTEeMaTHYECKOI0 OXKUIAHUS
Y €ro CBOWCTBA ITPU PELLICHUHN
3a/1a4.
HaxoauTb 110 U3BeCTHBIM (hOpMyJiamMm
MaTEeMaTH4YECKOE 0KUIAAHUE CYMMBI
CIIy4alHbIX BEJIUYMH.
Haxoautsp 1o u3BecTHbIM (hopMynam
MaTEMaTUYECKHE 0XKUAAHUS
CIIy4ailHbIX BEJIUYNH, UMEIOIIUX
reOMETPUYECKOE U OMHOMUAIBHOE
pacrpeneneHus
Jucnepcnst U 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.

[TpakTraeckas pabota

C UCITOJIb30BAHUEM DJICKTPOHHBIX
TaO0JINLL

Haxoaurs nucrniepcuto

110 pacipeaesICHHUIO.

Haxoaurhb 110 NU3BECTHBIM
dbopMynaM TUCTIEPCUIO
TCOMETPHYECKOT0 U OMHOMHAIBLHOTO
pacripesielieHus, B TOM YHCJIE B XOJI€
MPaKTHYECKON PaboThI

C MCMOJIb30BAHUEM JIEKTPOHHBIX
TaOJIHL]

3aKkoH OOJIBIIINX YKUCEIT

3akoH OonpIIKX unces. BeioopouHsbIii
METOJ UCCJICTOBAHUIA.

[IpakTnueckas padbora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaO0JINLL

3HAKOMHUTBCH C BHIOOPOYHBIM
METOZOM HCCIEN0BAHUS COBOKYITHOCTH
JAHHBIX.

M3yuaTh B X0/1€ MPaKTUYECKON pabOThI
C UCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIUIl MPUMEHEHHUE BHIOOPOYHOTO
METO/1a NCCIEI0BAHHUS

HenpepriBHbIE CilyyaiiHbIe
BEJIMYUHEI (pacrpeeseHus )

[IpruMepbl HENPEPBIBHBIX CIIYYAMHBIX
BenMYMH. QyHKINS IIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrnpeenieHUe U €ro CBOMCTBa

OcBauBaTh NOHATHUSA: HENPEPHIBHAS
Clly4yalHasl BEJIMYMHA, HEITPEPBIBHOE
pacnpeneneHue, GyHKIUS MITOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAMTH PUMEPBI HENPEPBIBHBIX
CIIy4alHBIX BEJIUYNH.

Haxomauthb BepOSTHOCTH COOBITHIA

10 JJaHHON ()YHKIMU TIJIOTHOCTH, B TOM
YUCJIE PABHOMEPHOT'O pacpeiesIeHNUs
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HopmanbHoe pacnipeneneHue 2 3ajauu, TpUBOJAIIME K HOpMAIbHOMY | OcBamBaTh MOHATUSA: HOPMAJIBHOE
pacupeneneHuto. OyHKus pacrpeaencHue.
IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO Bo1easiTh 10 ONKMCAaHUIO CIydalHbIe
pacnpeneneHusl. BEJIMYUHBI, Pacpe/IeTICHHbIC
[IpakTrueckas pabora 110 HOPMAJIBHOMY 3aKOHY.
C UCITOJIb30BAHUEM DJIEKTPOHHBIX IIpuBoauTHL NpUMeEpPHI 337124,
TabJIUIL NPUBOASIINX K HOPMAJIbHOMY
pacrpeaeneHuro.
Haxomaurtp 4MCIOBBIE XapaKTEPUCTUKH
HOPMAJIBHOT'O PacIpEACIICHUS
10 U3BECTHBIM (hOPMYyIIaMm.
Pemartsb 3a1a4u, CBI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAIBHOTO
pacIipeieIeHui, B TOM YHUCJIe
C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIAILL
[ToBTOpEHue, 00001IeHNE 19 [IpencraBiieHre JaHHBIX C TOMOIIBIO [ToBTOpSATH U3y4yEHHOE U BHICTPAUBATH

H CUCTEMAaTHU3alusi 3HAHUU

TaOJIMIl U TMarpaMm, OnucaTeIbHasl
CTaTUCTHUKA, OTBITHI

C PAaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIUHCIICHUE BEPOSATHOCTEH COOBITHI
C IpUMeHeHHeM (HopMyIT

U rpauuecKrux METO/I0B
(koopauHaTHas psiMasi, 1EPEBO,
nuarpamma Disepa), ciydaiHbie

CHUCTEMY 3HAHUM
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BEJIMYMHBI U PACIIPE/ICIICHUSA,
MaTEMATUYECKOE OKUIAHUE
CIIy4aliHOM BEJIMYUHBI

OBHIIEE KOJIMYECTBO
YACOB 11O [TPOI'PAMME

34
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJBHOM MPOT'PAMMBI CPEJJHEI'O OBIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA 11O MATEMATHUKE

B denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIOJIb3YETCS TepedeHb (KOAM(PUKATOP) pacHpeesCHHBIX MO KjaccaMm MPOBEPseMbIX
TpeOOBaHMIT K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEIbHONW MPOTPaMMBbI
CpeIHero o0Iero oopa3oBaHus U SJIEMEHTOB COJESPIKAHUS 110 MaTeMaTHKE.

10 KVIACC

IIpoBepsiemble TPeOOBaHNS K pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
MporpaMmabl

Kon [TpoBepsiemMble IpeMETHBIE PE3yIbTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTelbHON MporpaMMbl CPeIHETO 00111eT0 00pa30BaHUs
pe3ynbTara

1 Yucia ¥ BBIYMCICHUS

11 OnepupoBaTh NOHATUSAMU: PAIMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,

OOBIKHOBEHHAS U JIECATUYHAS TPOOH, TTPOIEHTHI

19 BeinmonuaTe  apudmeTnueckue  onepaluud ¢ palMOHAIbHBIMU

)41 l]CfICTBHTCHBHBIMH quciaMu

13 BoimonHsaTh npuONMKEHHBbIE BBIUMCICHUSA, HCHONb3Ysd IpaBuia
' OKPYTJICHUs], 1€JIaTh PUKUIKY U OLIEHKY PE3YJIbTaTa BIYUCICHU N

OnepupoBaTh TMOHATUSIMH: CTENEHb C IEJbIM  [OKa3aTelieM,
cTanmaptHas ¢opMa 3aMucHu JACHUCTBUTEIBHOTO YHCIA, KOPEHb
1.4 HATypaJbHOW CTETICHH; WCIIONB30BaTh MOAXOIANIYI0 (opMy 3amucu
NEUCTBUTENBHBIX YHUCEN JJIl PEIICHUS MPaKTUYECKUX  3a7a4
U TIPEACTABICHUS TaHHBIX

OmnepupoBaTh MOHATUSIMHA: CHHYC, KOCHHYC ¥ TAHTE€HC TIPOU3BOJILHOTO
1.5 yIjia; UCIOJh30BaTh 3alKUCh MPOU3BOJLHOIO YIJIa 4Yepe3 OOpaTHBIE
TPUTOHOMETPUYECKHUE (PYHKITIH

2 YpaBHEHUS ¥ HEPABEHCTBA

OnepupoBaTh MNOHATUSMH: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO,
2.1 LEeJI0e, PALMOHAIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
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BreimonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX — BBIPAKECHHIM

2.2
U pelaTh TPUTOHOMETPUICCKUE YPABHCHUS
BEITIOHATE npeoOpa3oBaHus LIENIBIX, paIoHaIbHBIX
2.3 U MPPAIMOHATLHBIX BBIPAKEHUNW W pellaTh OCHOBHBIC THITBI IEIBIX,
paIMOHAIILHBIX U UPPAMOHATIBHBIX YPABHCHUH  HEPABCHCTB
24 [IpuMeHATh ypaBHEHHS M HEPABEHCTBA JIJISl PEIICHHS MaTEMaTHUECKUX
' 3a/1a4 U 3a7a4 U3 pa3IudHbIX 00J1acTel HAYKU U peaTbHOMN KU3HU
MopenupoBath peasibHbIE CUTYaIluu Ha SI3BbIKE aJreOpbl, COCTABIISITH
2.5 BBIPAKEHUS, ypPaBHEHHUSI, HEPABEHCTBA IO YCIIOBHIO 33]1a4H, HCCIICI0BATh
MIOCTPOCHHBIC MO/JICTU C UCIIOJIb30BAHUEM alllapara ajareopbl
3 Oynkuuu u rpapuku
OnepupoBaTh MOHATUAMHU: (YHKIHS, CIIOCOOBI 3aJaHUs (PYHKIIUH,
3.1 001acTh OMNpeJeIeHNUs M MHOXECTBO 3HAYeHUN (yHKIUH, Tpauk
(G yHKIMH, B3aUMHO 00paTHbIe (PYHKINUN
39 OnepupoBaTh MOHATHSMH: YE€THOCTh U HEUETHOCTb (PYHKIIUU, HYIIH
' (GYHKITAA, TTPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnions3oBaTh rpaduku GyHKIMN 11 pelieHUus] ypaBHEHUN
3.4 Ctpouth U uuTaTh TpapuKu JUHEHHON (YHKIIMHU, KBaIpaTUIHOM
' GyHKIIMU, CTENEHHON (PYHKITUU C IIEJIBIM TTOKa3aTeIeM
Hcnons3zoBare rpaduku (YHKIUNA 11 UCCIETOBAHUS IPOIECCOB
35 Y 3aBUCUMOCTEH TIPU PEIICHUH 33J1a4 W3 IPYTUX YICOHBIX IPEIMETOB
' U PEaTbHOM JKHM3HU, BBIpaXaTh (OPMYIaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMM
4 Hauana maTemMaTH4eCcKOTo aHaIn3a
41 OnepupoBaTh MOHATHUAMH: TOCIEIOBATEILHOCTh, apu(pMeThuuecKas
' ¥ TEOMETPUUECKas MPOTPECCUM
OmnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBAIOIIAS T€OMETPHUICCKAS
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKON
IIPOrpeccuu
4.3 3agaBaTh MOCIEAOBATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU
44 Hcnonb30BaTh CBOMCTBA MOCJEAOBATEIBHOCTEM H  MOPOTPECCHI
' JUTSI pEIICHUS PeaTbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa
5 MHOecTBa U JIOTUKA
5.1 OmneprpoBaTh MOHATUSIMH: MHOYKECTBO, ONIEPAIIMH Hal MHOYKECTBAMHU
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Hcnonb3oBaTh TeopeTHKO-MHO)KeCTBCHHBIﬁ armapar i OIMCaHUA

5.2 peaIbHBIX TPOLIECCOB W SIBJICHUM, MPU PEUICHUHU 3a7a4 U3 APYrHX
y4€0HBIX IPEIMETOB
53 OnepupoBaTh MOHATUAMM: OINpEACIICHUE, Teopema, CIEACTBUE,
J0Ka3aTeIbCTBO
6 Teopust BEpOSITHOCTEN W CTATUCTUKA
6.1 YuraTh U CTPOUTH TAOIHIIEI M THATPAMMBI
OnepupoBaTh TOHATHUSIMU: CpeaHee apudmernueckoe, MeAuaHa,
6.2 HauOoJblIee, HaUMEHbIIEE 3HAYEHHUE, Pa3Max MAacCHBa UYMCIOBBIX
JAHHBIX
OnepupoBaTh NOHATHUSMHU:  CIY4YallHBIA  AKCIIEPUMEHT  (OIBIT)
U Ccily4ailHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIN
6.3 UCXOJ) CIIy4ailHOrO OIbITA; HAXOAWTh BEPOATHOCTH B OIBITaX
' C  PpaBHOBO3MOXHBIMM  CIy4alHBIMU  COOBITHSIMH,  HaXOJIHTh
U CpaBHUBATh BEPOSITHOCTH COOBITMM B HW3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX
Haxoaute 1 popmynrpoBath cOOBITHS: TIEpeceUEHUE U OOBEANHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, TIPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThCsl  AUMarpaMMaMu Oisiepa U (HOpPMYNIONH  CIOXKEHUS
BEPOSITHOCTEN MIPU PELICHUH 3a7a4
OnepupoBaTh MOHATHUSAMH: YCIOBHAs BEPOSITHOCTb, HE3aBHCUMBIE
6.5 COOBITHS; HAXOAUTh BEPOATHOCTH C MOMOIIbIO MPaBUIa YMHOXKEHHUS,
C TIOMOUIBIO JIepeBa CIIy4ailHOro OIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE TMPABUIO YMHOXKEHHUS MpPHU PpEIICHUH
' 3a1a4
OnepupoBaTh MOHATUAMM: HUCHBITAHHE, HE3ABUCUMBIE HCIBITAHHUS,
6.7 CepHsl UCIIBITAHMI, yCIIEX U HEYaua; HaXOJIUTh BEPOSATHOCTH COOBITHIA
' B CEpPUHM HE3aBUCUMBIX HCIBITAHUI 10 MEPBOro YyCHeXa, HaXOJWUTh
BEPOSITHOCTU COOBITUH B cepuM UCTIbITAaHUN bepHymu
6.8 OnepupoBaTh NOHATUSMM: CIydalHas BEJIWYWHA, PACIPEIACICHUE
' BEPOSITHOCTEH, AUArpaMMma pacripeieIeHus
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUSAMHU: TOUKA, IPAMasi, IJIOCKOCTh
79 [TpyMeHsITh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX TIpH

PCUHICHHUH I'COMCTPHICCKHX 3a/1a4
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7.3

OHepI/IpOBaTB MOHATHAMMU: TIAPAJIICIIBHOCTD U HNCPIICHAUKYIIAPHOCTD
I[IPpsAMBIX 1 IUIOCKOCTEH

7.4

KnaccuduunpoBaTe B3auMHOE pacioJIOKEHHUE MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUAMH: IBYTPAHHBIA YroJl, TPaHU JBYIPAHHOTO
yria, peOpo JABYIpaHHOIO YIJIa, JIMHEWHBINA yroy JBYIPaHHOIO YIJa,
rpagycHasl Mepa ABYTPAHHOIO yIJia

7.6

OHepI/IpOBaTB IMOHATHUAMMU: MHOTI'OT'PAaHHHUK, BBIHYKHBIﬁ 151 HCBBIHYKHBIﬁ
MHOI'OI'PaHHHUK, 9JICMCHTBI MHOI'OI'PAHHUKA, HpaBI/IJIBHBIﬁ MHOT'OI'PaHHHK

7.7

Pacnio3HaBaTh OCHOBHBIE BUIBI MHOTOTPAaHHUKOB (TIMpaMua, pu3Ma,
PSAMOYTOJIBHBIN TTapasuiesienune, Kyo)

7.8

KnaccuduuupoBaTb MHOTOTpaHHHKH, BBIOMpAss OCHOBAHUSA IS
KjJaccu(ukanuy  (BBITYKJIBIE W HEBBINYKIIBIE MHOIOIPAHHMKM,
IIPABWIBHBIE MHOTOI'DAaHHUKH, IpPAMbIE W HAKIOHHBIC IIPU3MBI,
napajIeIenuIebl)

7.9

OHepI/IpOBaTB ITOHATHUAMMU. CCKYyIIaAa IINIOCKOCTB, CCUCHUC
MHOTI'OT'PaHHHUKOB

7.10

OOBICHATP MPUHLMIIBI TOCTPOEHUSI CEUYEHU MHOTOrPaHHUKOB,
UCIIONB3YSl METO/ CIIE0B

7.11

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

7.12

Pemiate 3aa4YM Ha  HaxXO0XIACHUC T COMCTPUUCCKUX  BCIIMYHMH
I10 06pa3uaM HJIK aJIrOpUuTMaM, IIpUMCHSS U3BCCTHBIC aHAIUTHUYCCKHEC
MCTOAbI IIPpH PCIOCHUMU CTAHAAPTHBIX MATCMATHUYCCKUX  3aaay
Ha BBIYHUCJICHUC paCCTOHHI/Iﬁ MCXKAY ABYM: TOYKaMH, OT TOYKH
a0 HpﬂMOﬁ, OT TOYKH OO INNIOCKOCTHU, MCKAY CKPCIIWBAIOIIMMUMMHCS
IIPpsAMBIMHA

7.13

Pemarn 3aa9M Ha  HaxXO0XACHUC T COMCTPUUCCKUX  BCIIMYHUH
I10 06pa3uaM HIIA AJITOPUTMaM, IIPUMCHSA U3BCCTHBIC aHAJIMTHUICCKUC
MCTOAbI IIpH PCIOCHUMW CTAHAAPTHBIX MATCMATHUYCCKUX  3aaay
Ha BBIYHCIICHUC YI'JIOB MCIKAY CKPCIINBAIOIIUMUCA IIPAMBIMHU, MCKIY
HpﬂMOﬁ H IINIOCKOCTBIO, MCKIY INNIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Beruncnars o0beMbl U IUIOMIAAM TMOBEPXHOCTEM MHOTOIPAHHUKOB
(mpu3ma, mUpamMuza) C TOpUMEHEHHEM (HOpMYyN, BBIUUCISATH
COOTHOIIICHMSI MEXIy IUIONIAIIMH TOBEPXHOCTEH, OOBEMaMH
M0IO0HBIX MHOTOTPAaHHUKOB
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7.15

OHepI/IpOBaTI) IMOHATUAMHA: CUMMCTpPHUSA B IPOCTPAHCTBC, LNCHTP, OCb
U IIJIOCKOCTb CHUMMCTPHM, HOCHTP, OCb H IINIOCKOCTH CHUMMCTPHU

burypbl

7.16

N3Bnekats, mpeoOpa3oBBIBAaTh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
0 TMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPeCTaBICHHYIO
Ha YepTEekKaX U PUCYHKAX

7.17

[IpumensTh r€OMETPUUYECKUE (hakThbI TSt peleHus
CTEPEOMETPUYECKUX 3aJa4, MPEANOJIaratolinX HECKOJBKO IIaroB
pENICHMs], €CITU YCIIOBUS IPUMEHEHHS 3a/1aHbl B IBHOU (hopme

7.18

[IpumeHnsaTh mpocTeiilline MpPorpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMUOHHBIE CHCTEMbl MPH PEIICHUU CTEPEOMETPUYECKHUX
3aa4y

7.19

HpI/IBO,ZII/ITB IMPUMCEPBI MATCMATUYICCKUX SaKOHOMepHOCTGﬁ B ITpUPOJAC
H JXU3HH, pACIIO3HABATD ITPOABJICHNC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

7.20

[IppuMeHATP TOJNlydEHHBIE 3HAHUSA HA IPAKTUKE: AHAIM3UPOBATH
peanbHbIE CUTYyallMM W NPUMEHATHh U3YYEHHBIE MOHATHS B IIPOLIECCE
MIOMCKA pEIIEHUsI MaTeMaTU4eCKu CPOpPMYIUPOBAHHON MPOOIEMBI,
MOZECIIMPOBATh  PEAJIbHBIE CUTyallUd HA  S3BIKE T'€OMETPHH,
UCCIENOBAaTh  IIOCTPOCHHBIE  MOAEIM  C  KCIOJIb30BAHUEM
reOMEeTPUYECKUX MOHIATHM W TeopeM, ammapara ajireOpbl, pelaTh
IIPAKTUYECKUE 3aJa4M, CBSA3AHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX

BCJIINYNH

IIpoBepsieMble 3J1eMEHThI COAEePKAHUS

Kon

[IpoBepsieMblid 3JIEMEHT COJEPKAHUS

1

Yucaa 1 BEIYMCICHUS

1.1

Panmonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, MPOLICHTHI,
OecKOHEUHBIE TepHoguYeckre apodu. Apudmernyeckue omnepanuu
C palroHAJbHBIMU YHCIAMH, TNPEOOpa3OBaHUs YHCIOBBIX BBIPAKECHUU.
[Ipumenenne npobel W MPOLEHTOB MJIs PEHICHUS NPUKIAAHBIX 3a7ad
W3 Pa3JINYHbBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU

1.2

JleWicTBuTeNnbHbIE 4YHCIA. PalMoHanbHBIE W UPPAUUOHAIBHBIC YHCIA.
Apudmernueckue ornepanuu c NEUCTBUTEIIbHBIMU YHCIIaMHU.
[TpubnkeHHbIE BBIYUCIICHUS, TIpaBUJia OKPYTJEHUS, MPUKUJIKA U OIIEHKA
pe3yibTara BbIYUCICHUN
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Cremmienp ¢ 1mensiM  mokazateneM. CranmapTHas ¢Gopma  3amucu
JeHCTBUTENbHOrO uKcna. Vcrnonp3oBaHue moaxofsmiet (Gopmbl 3amnucu

1.3 .
JNEUCTBUTENBHBIX ~ YHCEN  JUIsl  PEIIeHHUs  MNPaKTHYEeCKUX  3aj1ad
U TIPEJICTaBICHUS JaHHBIX
14 Apubmernyeckuii KOpPEHb HaTypaJIbHOU CTEIECHU. JevicTBus
' c apu(pMEeTHUECKUMU KOPHSIMHU HATypaJIbHOW CTENEHU
15 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YUCJIOBOTO apryMEHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxxnecTBa U TOXJIECTBEHHBIE TPEOOPa30BaAHUS
29 [IpeoOpazoBanue  TPUTOHOMETPUUYECKHUX  BBIPAKCHHIA. OcHOBHBIE
' TPUTOHOMETPUYECKUE HOPMYIIBI
23 YpaBHeHHE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pElICHHE HEPABEHCTBA.
' Merton HHTEpBAIOB
2.4 | Pemenue nensix ¥ IpOOHO-pAlIMOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 | Pemenue uppaliioOHaJIbHBIX YPaBHEHUM U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX ypaBHEHUN
57 [Tpumenenre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a7a4
' Y 33]1a4 U3 PA3IUYHbIX 00JIaCTEN HAYKU U peaIbHOM KU3HU
3 OyHKIMHU U TpaduKu
31 Oynkmus, cnocodbl 3amanus GyHkuuu. [padux dyaxuu. B3anmuo
' oOpatHbIe QYHKITHH
39 ObnacTb ompezeneHns U MHOXKECTBO 3HaueHud ¢ynkuuu. Hymu ¢pyHkuuu.
' [TpomexxyTKH 3HaKOMOCTOSHCTBA. YeTHBIE M HEUETHbIE (QYHKIIUU
33 CrernieHHass (pyHKIMS C HATYpaJbHBIM U IIEJIBIM TOKa3aTeneM. Ee cBolicTBa
' u rpaduk. CBoiicTBa 1 rpaduk KOpHS n-0il CTENIeHN
3.4 TpuronoMmerpuueckass OKPY>KHOCTb, OIpPEACICHHE TPUTOHOMETPUUYECKUX
' (G yHKITMI 4UCIOBOTO apryMeHTa
4 Hauana Mmarematuueckoro aHaiuza
41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs MOCJIE€I0BaTECIbHOCTEH.
' MOHOTOHHBIE MTOCIIEA0BATEILHOCTH
Apudmerrnueckas u reomeTpudeckas nporpeccuu. beckoneuno yObIBaromias
4.2 reoMerpuueckass — mporpeccusi. Cymma  OeckoHEYHO  yObIBaromiei

reomerpuueckon  mporpeccun.  DopMmyna  CIOXKHBIX — IPOLIEHTOB.
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Hcnonp30BaHUE MPOrpeccuu sl PELICHUs] PEAIbHbIX 3a/1ay MPUKIATHOTO
XapaxkTepa

MHoOXeCTBa U JIOTUKA

5.1

MHoO»xecTBO, onepanuy HaJ MHOXecTBaMH. J[narpamMmmel Diinepa — BeHHa.
[IpumeHeHnE TEOPETUKO-MHOXKECTBEHHOIO —ammapara [Jisi  ONUCAHUA
peaIbHBIX TPOIIECCOB U SBJICHUM, MIPU PEUICHUU 3a/1ad U3 APYTUX YUEOHBIX
MPEIMETOB

5.2

OHpC}IGJ’ICHI/IC, TCOpPEMaA, CICACTBUC, N0OKA3aTCILCTBO

Teopust BEpOSITHOCTEN U CTATUCTHUKA

6.1

[IpencraBienue AaHHBIX C TOMOIMIbIO Tabmuir W auarpamMm. CpenHee
apupMeTHIeCcKOe, MeIMaHa, HauooJIbIllee 1 HauMEHbIIIee 3HaYeHUsI, pa3Max,
JTUCTIEPCHSI I CTAHIAPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB

6.2

CnyyvaiiHble  SKCIIEpUMEHTHI  (OMBITBI) W ClAy4aillHble  COOBITHSL.
OnemeHTapHble COOBITUS (MCXOMBI). BeposTHOCTH CydaliHOTO COOBITHSL.
bmu3zocTte 4YacToTl W BEpPOATHOCTH COOBITHM. CiydallHbIE — OMBITHI
C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITUI
B OIBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMHU

6.3

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

6.4

Y cii0BHast BEPOSITHOCTh. Y MHOXKEHHME BEpPOSATHOCTEH. [[epeBo ciaydailHOro
skcriepuMenTa. @opmyria MoJIHON BEpOATHOCTH. HezaBucuMbie cOOBITHS

6.5

KomOunaroproe npaBuiio ymHoxxenus. [lepecranoBku u hakropuan. Uucio
couetanuii. Tpeyronsuuk [Tackans. @opmyna 6uHoma HeroToHa

6.6

buHapHbIi cydaliHbIi ONBIT (MCIIBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. CepHsl HE3aBUCUMBIX MCHBITAaHUA 10 mepBoro ycrexa. Cepus
HE3aBHCHMBIX UCIIBITAaHUN bepHysum

6.7

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

I'eomeTpus

7.1

OcCHOBHBIE TOHATUSA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 aKCMOMATHYECKOM MOCTPOEHUHN CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX

7.2

B3anMHOE pacronoKeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAOIINECH,
napajjielbHble U CKpemuBarommecs npsMmbie. [lapaiienbHOCTh OPSIMBIX
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Y TUIOCKOCTEW B MPOCTPAHCTBE: MapajUICNIbHBIE MPSIMBIE B MPOCTPAHCTBE,
[apaJJIEIbHOCTh TPEX MPAMBIX, HAPAUICIBHOCTh IPSIMOU U IUIOCKOCTH.
Yriael ¢ COHAampaBICHHBIMM  CTOPOHAMM, VYroid MEXKAY OPSAMBIMU
B IpocTpaHcTBe. [lapauielbHOCTh IIOCKOCTEN: MapajljIeIbHbIE IUIOCKOCTH,
CBOMCTBA NapajUIeIbHBIX IUIOCKOCTEW. [IpocTeiimne npocTpaHCTBEHHBIE
Gurypbl Ha TUIOCKOCTH: TETpadjap, KyO, Mapasjeienuriesl, MOCTPOSCHUE
CECUEHUU

7.3

[leprieHAUKYJIAPHOCTD MPSIMOM M IIJIOCKOCTU: MEPNEHAUKYISIPHBIC MPSIMbIC
B MPOCTPAHCTBE, TMPSAMBIE MapaUIeIbHbIE W  MNEPHECHAUKYJSPHbBIC
K IJTIOCKOCTH, MPU3HAK MEPHEHIUK YISIPHOCTH IPSIMON U TIIIOCKOCTH, TEOpEMa
O MPSAMOW MEPHNEHAMKYISIPHOW MIIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ
MEXIY TPAMOM M IUIOCKOCTBIO, JBYIPAHHBIM YIOJI, JIMHEWHBIM YIroJl
JIBYTpaHHOro yria. llepneHaukynsp U HAaKIOHHBIE: PACCTOSHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOU JI0 MIIOCKOCTH, MPOEKIHS (QUTYPHI
Ha IIJIOCKOCTb. [leprieHIMKYIAPHOCTH TTOCKOCTEH: MPU3HAK
MEPIEHIUKYJIIPHOCTHU ABYX IIOCKOCTEN. Teopema o Tpex neprneHauKyispax

7.4

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIBIC
YW HEBBINYKJIbIE MHOIOTPAHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma:
N-yroyibHas IpU3Ma, TPAaHU U OCHOBAHUS IPU3MBI, IPsIMasi U HAKIOHHAs
npu3Mbl, OOKOBasi M TOJHAs TOBEPXHOCTh Tpu3Mbl. [lapannenenunen,
MPSAMOYTOJIBHBIM TTapajljIeenunes] U ero ceorncra. [lupamuaa: n-yronpHas
nupamuia, TpaHd ¥ OCHOBaHUE TTUPAMUJIbI, OOKOBAsI U MOJTHAS] TOBEPXHOCTh
MUPAMUJIbBI, TPABUIbLHAS M YCEUCHHAs MNHUPAMUIA. DJIEMEHTHI MPU3MBbI
n nupamubl. [IpaBuiIbHBIE MHOTOTPAHHUKHU: TIOHATHE MPABUIBHOTO
MHOTOI'PaHHUKA, TPaBUJIbHAS TPU3Ma U MPABUJIbHAS TUpaMUA, PABUIIbLHAS
TpeyrojibHas NUpaMuia W TMpPaBWIbHBIA TeTpa’ap, KyO. IlpencraBnenue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3Jp, NOAeKa’ip U ukoca’a CeyeHus
MIPU3MBI U IUPAMU/IBI

7.5

CI/IMMGTpI/IH B IIPOCTPAHCTBC: CUMMCTpPUA OTHOCHUTCIIbBHO TOYKH, prIMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTpUN B HIHUpaMHAaX, IapaJlICJICIIUIICaax,
IMPaBHUJIbHBIX MHOTI'OI'pAHHUKAaX

7.6

Bbruncnenre 37€MEHTOB MHOIOTPAHHUKOB: pedpa, uWaroHaji, YIJIbL
[Inomaas OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBIL,
IJIOU[a/Ib OCHOBAHM, TeopeMa O OOKOBOWM MOBEPXHOCTH MPSIMOM MPU3MBI.
[Inomaas GOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHON MUPaAMUIBI,
TeopeMa O mionaau yceueHHod nupamubl. [lonstue 06 oobeme. OObemM
NUPaMUJIbL, TPU3MBI

1.7

[TogoOuble Tema B mpocTtpaHcTBe. COOTHOUICHHS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX Tell
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11 KIIACC
IIpoBepsieMble TPeOOBaHKMS K Pe3y/JIbTATAM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbLHOM
NPOrpaMMbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBl CPeTHETO 00111ero 00pa3oBaHus
pe3yJbTara
1 Hucna v BBIYUCIEHUS
OnepupoBaTh MOHATUSAMU: HATYpaJIbHOE, LI€JI0€ YKCIIO; UCTIOIb30BATh
1.1 NPU3HAKH JIETMMOCTH LIEJIBIX YHCEN, Pa3I0KEHNUE Yucia Ha MPOCThIE
MHOXXUTEIH ISl pELIEHUS 3a7a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBLHBIM NIOKa3aTeleM
13 OnepupoBarh  MOHATUSAMU:  JiorapuMm  4yucia,  JAECATUYHBIE
' U HaTypajbHbIC JIOrapu(pMBbI
2 VYpaBHEHUS U HEPABEHCTBA
[IpumeHsITh CBOMCTBa CTENEHW MJs MPeoOpa3oBaHUsl BbIpAaXKEHU,
2.1 ONEepUPOBATh NOHATUAMU: MOKA3aTEIbHOE YpaBHEHUE U HEPABEHCTRO;
pelIaTb OCHOBHBIE THUIIbI TOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB
BrinonHaTs mpeoOdpa3oBaHus BhIPAXKEHH, COEPKALUX JIOrapuPMbI;
29 OMepupoBaTh HOHSTUSMU: jorapu@muyeckoe ypaBHEHHE
' U HEpPaBEHCTBO; pellaTb OCHOBHBIE THUIBI JIOTapU(PMUUYECKUX
YPaBHEHUU U HEPABEHCTB
2.3 HaxoauTe penienns npocTemmnx TPHroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMH: CHUCTEMA JIMHEWHBIX YpPaBHEHHH H €€
2.4 pELLIEHNE; UCTIOIB30BATh CUCTEMY JIMHEWHBIX YPaBHEHUM U1 PELLCHUS
IIPAKTUYECKUX 3a7a4
25 Haxomute pemeHus DOPOCTEHIINX CHUCTEM M COBOKYITHOCTEU
' PalMOHAIIBHBIX YPABHEHUI U HEPAaBEHCTB
MonenupoBaTh peaibHble CUTyallUM Ha S3bIKE aNreOpbl, COCTaBIATh
26 BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a1a4H,
UCCIIEIOBAaTh IMOCTPOECHHBIE MOJEIM C MCIOJb30BAHMEM amnmapara
anreopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: MEPUOAUYECKAS (PYHKIUS, MPOMENKYTKU
31 MOHOTOHHOCTH (PYHKLIMH, TOUYKH IKCTpeMyMa (YHKLIHUH, HAUOOJbILIEe
' Y HaUMEHbIIIee 3HaUYeHUs! PYHKLNUU Ha MPOMEXKYTKE; UCIIOIb30BaTh UX
JUISL UCCrieIoBaHus (PYyHKIMH, 3aaHHOM Tpadrkom
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OnepupoBatb MNOHATUSAMH: rpaduku MOKa3aTeJIbHOM,
39 Jorapu(pMUUYECKON U TPUrOHOMETPUYECKHUX () YHKIUIA; U300paKkaTh UX
' Ha KOOPJAMHATHOM IUIOCKOCTM M UCHOJB30BaTh JMJI PELICHUS
YpaBHEHUH U HEPABEHCTB
N300paxaTh Ha KOOPAWHATHOM TIUIOCKOCTH TpadUKH JMHEHHBIX
3.3 YpaBHEHUN M HUCHOJIb30BATh UX JJISl PEIICHUS CUCTEMbI JIMHEHHBIX
YPaBHEHUMU
3.4 Hcnonb3oBarh rpaguku (yHKUMA JUIsi KMCCIENOBAaHUS IPOLIECCOB
' ¥ 3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCLUILINH
4 Hauana maremarnyeckoro aHaansza
OnepupoBaTh MOHATHSAMHU: HeNpepbiBHAS (YHKIUSA, TPOU3BOAHAS
4.1 GYHKIMHU; HUCIONb30BaTh T'€OMETPUYECKUM U (DU3NUYECKUH CMBICI
IIPOM3BOAHOM JJISl PELICHUS 3a1a4
42 Haxomuth mnpou3BOAHBIE JJIEMEHTAPHBIX (DYHKIMNA, BBIUYUCIATH
' IPOU3BOHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKIINH
Hcnonp3oBaTh  NPOM3BOAHYIO  JJIi  MCCIENOBaHUA  (DYHKIHH
4.3 HA MOHOTOHHOCTb U 3KCTPEMYMBbI, TPUMEHSTh PE3YJIbTaThl
UCCIIEZIOBAHUSA K IIOCTPOSHHIO IpauKoB
44 Hcnonb30BaTh MPOU3BOAHYIO [Tl HAXOXKACHHS HAMITYYLIEr O PELeHUS
' B MIPUKJIAIHBIX, B TOM YHUCJIE COL[UATbHO-3KOHOMUYECKHX, 3aJja4ax
45 OnepupoBaTh MOHATHSMU: TNEPBOOOpa3Has M WHTErpaj; MOHUMATh
' reoOMeTpUYEeCKUi U (PU3NUECKU CMBICI UHTErpaja
46 Haxonute mnepBooOpa3Hble »I€MEHTapHbIX (YHKIHM, BBIYUCIATH
' uHTerpai nno ¢gopmyne Herorona — JleliOHuiia
Pewate npukiagHele  3agadd, B TOM  4YHMCIE€  COLMAJIbHO-
4.7 DKOHOMHYECKOTO W  (pU3WMYecKkoro  Xapakrepa, CpeacTBaMHu
MaTeMaTUYECKOro aHajIu3a
S) Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSTHOCTHM  3HAUEHUH  CIy4allHOM  BEJIMYMHBI
' 10 pacHpeIeICHUIO UM C TIOMOUIBIO TUarpaMm
OnepupoBarh MOHATHEM MAaTEMaTUYECKOrO OXKUAAHMS, NPUBOAMUTH
5 9 OpUMEpbl TOrO, Kak MPHUMEHSETCd MaTeMaTHuecKoe OXHUIaHUe
' CIIy4ailHOW BEJIMYMHBI, HAXOAUTh MAaTEMATUYECKOE OXKHJAHUE
10 JAHHOMY pacipeiesIEHUIO
5.3 Nmets nipesicTaBieHUe 0 3aKOHE OOIBIITUX YHCEIT

76



denepanpHas padouas mporpamma | Maremartuka. 10—11 xnaccer (6a30BbIi YpOBEHB)

5.4 Nmets npencraBineHrne 0 HOPMAJIbHOM PACTIPEIEIICHUN
6 ['eometpus
OnepupoBarh  MOHATUSMHU:  LMJIMHAPUYECKAs  MOBEPXHOCTb,
6.1 o0pa3yromnine MITMHAPUIECKON MTOBEPXHOCTH, MIIUHAD, KOHUYECKas
' MOBEPXHOCTh, O0Opa3ylolre KOHMYECKOH TOBEPXHOCTH, KOHYC,
chepuueckasi TOBEPXHOCTh
6.2 Pacnio3naBarts Tena BpanieHus (IWIMHAP, KOHYC, cdepa U 1ap)
6.3 OOBACHATH CITOCOOBI MTOTYYSHUS TEJT BpaICHUS
6.4 KnaccuduuuposaTs B3auMHOE pacnojiokeHne chepsl U IIIOCKOCTH

OnepupoBarh MOHATHSAMMU: IIAPOBOM CEIMEHT, OCHOBAHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CIIOS, BHICOTA
IIapPOBOTO CJIOS, APOBOM CEKTOP

Berunucnsate 00beMBI H IIomaian HOBCpXHOCTCﬁ TCJI BpalllCHUA,

6.6
reOMETPUYECKUX TeJl C MPUMEHEHHEM (HOpM Y

OnepupoBaTh MOHATHSMHU: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy
6.7 U OMHUCaHHBIN OKOJIO cdepbl, cdepa, BIHcaHHAs B MHOTOTPAaHHUK WIIH
TEJI0 BpaIICHUS

BbuucaaTe  COOTHOIICHUS MCXKAY IomaaiaMu  IIOBCPXHO cTen

6.8
U 00beMaMH MOA0OHBIX T
6.9 N300paxath n3ydaemble GUTYpHI OT PYKH U C IPUMEHEHUEM ITPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BrImonHATh (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell

BpaILCHUS

N3BnekaTh, WHTEpHpPETUPOBATHL M MPEOOPA30BHIBATH HH(POPMALIUIO
6.11 0 IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpaX, IPEACTABICHHYIO Ha
YepTexkax U pUCyHKax

[IpumensTH FEOMETPUYECKHUE (bakTbI TUISt peneHus
6.12 CTEPEOMETPUYECKUX 3aJlay, MPEANoJaraloluX HECKOJbKO MIaroB
pEILIEeHHUs], €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMe

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BoimonHsATh I[GﬁCTBH?I CIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB

6.14 ¥ YMHOKEHHUS BEKTOPA Ha YUCIIO0, OOBICHATh, KAKUMHU CBOMCTBAMH OHH
o0namamT
6.15 [TpumeHnsaTh mpaBuiIO Mapaviesenuneaa mpy CI0KEHNNA BEKTOPOB
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6.16

OHepI/IpOBaTB IMOHATHUAMMU: ACKAPTOBBI KOOPAWHATLI B ITPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOPA, paBCHCTBO BCKTOPOB, KOOPAWHATEI BCKTOPA,
yroilx MCXKIAY BCKTOpaMH, CKaJLIpPHOC IIPOU3BCACHHC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BECKTOPLI

6.17

Haxonuts cymMMy BEKTOPOB U MIPOU3BEICHUE BEKTOpPA HA YUCIIO, YIOJ
MEKly BEKTOpaMU, CKaISIPHOE MPOU3BEACHUE, PACKIAABIBATH BEKTOP
110 IBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18

3agaBaTh IIOCKOCTh YPAaBHEHHEM B JIEKApPTOBOM CUCTEME KOOPANHAT

6.19

Pemarp mnpocreimme reomMeTpuyecKHMe 3aJayd Ha [PUMEHEHHUE
BEKTOPHO-KOOPAMHATHOI'O METOA

6.20

Pemarsp 3aJa4u Ha J0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILICHUM
N HaxXO0XIACHUC TCOMCTPUYCCKHX BCJIMYHUH 110 06pa3uaM NN
aJiropurMam, NpUMCHAA  HM3BCCTHBIC  MCTOABI IIpU  PCIOCHHUH
CTAaHAAPTHBIX MAaTCMATUYCCKUX 3a/1a4d

6.21

[IpumeHnsaTh mpocTeiilliie MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMbI MNPHU PEIICHHUH CTEPEOMETPUUYECKHUX
3aja4

6.22

[IpuBoaUTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE
Y )KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB FTEOMETPUHU B UCKYCCTBE

6.23

[IpumeHsATh TOMydYEeHHBIE 3HAHWUA Ha TIPAKTUKE: aHAIM3UPOBATH
peayIbHbIE CUTYallMd U TPUMEHSITh U3YyYCHHBIC TOHSATHUS B MPOIECCE
MOWCKA PEIICHUS MaTeMaTHYeCKHd CQPOPMYIMPOBAHHOW MPOOIEMEI,
MOJICIIUPOBATh  peajbHbIC CHTYyalldd Ha s3BIKE TECOMETPHH,
UCCIIEZIOBaTh  TIOCTPOEHHBIE  MOJEIM  C  HUCIOJh30BAaHHEM
TE€OMETPUYCCKUX TIOHATUNA M TEOpeM, armapara ainreOpbl, perniarb
NPaKTHYECKUE 3a/1a4¥, CBSA3aHHBIC C HAXOXKIECHUEM T'€OMETPHUYECKUX
BEJIMYHH

HpOB €PpAEMBIC IJIEMECHTBI COACPKAHUA

Kon [IpoBepsieMbIl AJIEMEHT COACPKAHUS
1 Yuca 1 BEIYUCICHUS
1.1 | Harypanbnble u uenble uncina. [Ipu3Haku Ae1uMocTy HEeNbIX YUCe
1.2 Crenens ¢ paimoHaNbHBIM NTOKa3aTenemM. CBOWCTBA CTENEHU
1.3 | Jlorapudm uucna. /lecaTuunbie 1 HaTypalbHbIE JOTapUPMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
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2.1 [IpeoOpazoBanue BeIpaXKEHUMN, COAEPKAIIUX JIOTapUPMBI
29 [TpeoOpazoBanue BBIpRXKEHHM, COAEPKALIUX CTENEHU C PALUOHAIBHBIM
' MOKa3areyieM
2.3 | [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 | Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 | Jlorapudpmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucTtembl TMHENHBIX ypaBHEHUH. Perenne nprukiagHbix 3a1a4 ¢ MOMOUIBIO
' CUCTEMBI JIMHEUHBIX YPaBHEHUN
2.7 | CucTteMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB
IIpumMeneHne  ypaBHEHHM, CUCTEM W  HEPAaBEHCTB K  PELICHUIO
2.8 | MareMaTHM4ecKHuX 3aJa4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U peajIbHOM
KU3HU
3 OyHKIIUK U TpadUKu
Oynkuusa. [lepuoanueckue dynkumu. [IpomMexyTku MOHOTOHHOCTH
3.1 byakuuu. MakcumMymMbl U MUHMMYMB  GyHKuuu.  Haubonbiee
Y HauMeEHbllIee 3HaYeHne QyHKIHUHU Ha POMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaPuKu
3.3 | Iloka3arenbHas u norapudpmMuyeckas QyHKIIUU, UX CBOMCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB GYHKIMI A1 pelieHUs] YpaBHEHUN U JTMHEHUHBIX
' CHCTEM
Hcnonb3oBanue rpapukoB (QYHKIMI A7 HCCIEAOBAHMS MPOIIECCOB
3.5 | M 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NpPU PEIICHWU 3aJad U3 JPYTux
y4eOHBIX MPEAMETOB U peaabHON KU3HU
4 Hauvana MareMaTnyeckoro aHaauza
4.1 | HenpepbiBHbIE pyHKIIMU. MeTOA MHTEPBAJIOB J1JIsl PELLIECHHSI HEPABEHCTB
4.2 [IpousBogHas ¢yHKIMU. ['eoMeTpuueckuidi ©U  (PUIHYECKUN  CMBICI
' MIPOU3BOTHOM
43 [TpousBoaHble  3meMeHTapHbIX  QyHKIUE. DopMynbl  HaxOXIEHUS
' MPOU3BOIHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA
[IpumeHeHne npou3BOJHON K UCCIIEAOBAHUIO (DYHKIMII Ha MOHOTOHHOCTh
4.4 |u skctpeMymbl. HaxokneHue HamOOJBIIEr0 M HAUMEHBILIEr0 3HAYEHUs
(GyHKUMU HA OTpE3Ke
[IpumeHeHne TPOM3ZBOJHOM [l HAXOXKACHUS HAWIY4ILEero perieHUs
4.5 | B NpUKIAAHBIX 3aja4ax, JAJI1 ONPEAEICHUSI CKOPOCTH IpPOoLEcca, 3aJaHHOTO

dbopmyroi nmm rpadhukoM
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4.6

[lepBooOpa3znas. Tabmuiia mepBooOpasHBIX

4.7

Wuterpan, ero reoMmerpuyeckuii u (GusMdeckuil cMbici. Beruncnenue
uHTerpaia no popmyne Hetorona — Jleibuuia

Teopust BEpOSITHOCTEN M CTATUCTUKA

5.1

YucnoBble XapakTEpUCTUKU  CIYyYaWHBIX BEJIMYMH: MaTEMATHYECKOE
OKMJIAHUE, JUCIIEPCUS U CTaHIapTHOE OTKJIOHEHUE. [Ipumepsl mprumMeHeHns
MAaTeMaTH4YECKOro OXXKUAAHUsA, B TOM YHUCJIE B 3aJa4ax U3 ITOBCEIHEBHOU
KU3HU. MaremaTuueckoe OXHJaHue OWHApHOM CiydailHOM BeIMYMHBI.
MaremaTn4eckoe OKHUIaHUe CyMMBI CIIy4alHbIX BEIMYMH. MaTeMaTnuecKkoe
OXUJAHME U  JUCHEpPCUs  TEOMETPUYECKOr0 U OMHOMHAIBHOIO
pacnpeneieHun

5.2

3akoH OOJBIIUX YHCET W €ro pojb B HayKe, NPUPOJE M OOIIECTBe.
Br10opouHbIit MEeTO/ UCCIeIOBAaHUN

5.3

IIpuMeppl HENpephIBHBIX CiydalHbIX BeauuuH. [loHsATHE O mIIOTHOCTH
pacnpenencHus. 3anadd, NPUBOISALIME K HOPMAaJIbHOMY PacCIpEIECICHHUIO.
IlonsATHE O HOPMAJILHOM PACIIPENEICHUN

I'eomeTpus

6.1

[umHapruyeckas ITOBEPXHOCTD, oOpa3syromue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LMWJIMHJAPUYECKOW MOBepXHOCTU. [[unuHAp: OCHOBaHUS
1 OOKOBasi MOBEPXHOCTh, 00PA3yIoIlas U OCh, IUIONIaAb OOKOBOM U MOITHOM
MTOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, 00pa3yollie KOHUYSCKOW IMMOBEPXHOCTH, OCh
U BepIIMHA KOHUYECKOH MOBepXHOCTH. KOHyc: OCHOBaHME W BEpIIMHA,
oOpa3yroriast ¥ 0OCh, IJIOMIAIs OOKOBOW U MOTHOW MTOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yIoIllie 1 BEICOTa, OCHOBAHMSI U OOKOBAsI IOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, TUAMETpP, IJIOMAAh MOBEPXHOCTU CQEpHI.
Bsanmnoe pacrnonoikeHune cdepbl U TIIOCKOCTH, KacaTeidbHas IIOCKOCTb
K cepe, uromanb chepbr

6.4

N3o00pakeHue Tes BpalleHus Ha TII0CKOCTH. Pa3BepTka HWIMHAPA U KOHYCa

6.5

KomOunauuu Ten BpalleHHs W MHOTOIPAaHHUKOB. MHOrOrpaHHUK,
OIMCaHHBIA OKOJIO cepsl, chepa, BIucaHHas B MHOI'OIPaHHUK, WU TEJIO
BpalIeHUs

6.6

[Tonstue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 o0beme
PSIMOYTOJILHOTO TTapauieNienuIie/ia | ciaeacTBus u3 Hee. O0beM IUITHHIIPA,
KoHyca. O0beM mapa u miomaab chepbl
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6.7

[TogoOuble Tema B mpocTtpaHcTBe. COOTHOUICHHS MEXAY IUIOHIAASIMU
MMOBEPXHOCTEH, 00beMaMu MTOAOOHBIX Tell

6.8

Ceuenus mwiMHApa (MapayielbHO M TEPIEHIUKYISIPHO OCH), CEYEHUS
KOHyca (IapajuleIbHOE OCHOBAaHUIO M IPOXOASINEE Yepe3 BEPLINHY),
CEYEHMS 11apa

6.9

BekTop Ha miiockocTH U B ipocTpaHcTBe. CI0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Yucio. PaslokeHwe BEKTOpa M0 TPEM
HEKOMIUIaHapHbIM BekTopam. [IpaBuio napamienenunena. Pemenue 3anay,
CBSI3aHHBIX C MPUMEHEHUEM MPABUI ICUCTBUI C BEKTOpaMu

6.10

[IpsimoyrosibHast cuctemMa KoopAMHAT B mpocTpaHcTBe. KoopauHatsl
BekTopa. [Ipocreimme 3amaum B KOOpAWMHATAX. YTOJ MEXKAY BEKTOPAMHU.
CkansipHoe pou3BeICHUE BEKTOPOB. BhIuKClieHHE YIIIOB MEXKAY IPSIMBIMU
U TUocKocTsIMU.  KOOpJIMHATHO-BEKTOPHBIM  METOA MPU  PELICHUU
F€OMETPUUECKUX 3a]1a4
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MNEPEYEHD (KOJU®UKATOP) IPOBEPSIEMbBIX TPEFOBAHUM

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMDBI CPEJJHEI'O OBILIEI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPKXAHUA ITO MATEMATHUKE

JlJ1s IpoBeJIeHUs] €IMHOTO TOCYJAapCTBEHHOIO HK3aMEHa M0 MaTeMaTuke (Janee —
EI'D> mo wmaremaTuke) HUCHONB3yeTcs mepedeHb (KoaudukaTop) MpOBEpPsSEMbIX
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOM MPOrpPaMMBI
cpenHero obmiero oOpa3oBaHMsl M AJIeMEHTOB cojepkanus. [Ipu mpoenennn EI'D
no MatemaTHke 0a30BOT0 YpPOBHS U3 MepeuHs (Koau@HuKaTopa) BEIOMPAIOTCS MO3UIINH,
COOTBETCTBYIOIME (enepanbHoil pabodell mporpamMme 1o MaremMaruke (0a30BBIN
YPOBEHB)

IIpoBepsiembie Ha EI'D nmo maTemaTuke Tpe0OBaHUsA K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o0mero o0pa3oBaHusi

Kon [IpoBepsiemble TpeOOBaHUSA K MPEIMETHBIM Pe3yJIbTaTaM OCBOCHHUS
IPOBEPSEMOTO OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPETHETO OOIIIEro
TpeOOoBaHUS o0Opa3oBaHus
1 Brnanenue merogamu 0Ka3aTenbCTB, alTOPUTMAaMU PEIICHUS 3a7ad;

yMeHHe (POpMyIMpOBaTH M ONEPUPOBATH TOHITHSMU: OMPECICHHE,
aKcuoMma, TeopeMa, CIEJCTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBICE  (OPMYIMPOBKH;  MPUMEHITH  HMX;  yMCHHE
dbopMmynupoBaTh O00paTHOE W MPOTHBOMOJIOKHOE YTBEPXKICHUE,
NPUBOJIUTH TIPUMEPHl W KOHTPIPUMEpPBI, KCIOIL30BaTh METO]
MaTeMaTH4eCKOM WHIYKIUH; MIPOBOJIUTH J0Ka3aTelIbHbIE
pacCyXIeHusi TpU PEIICHWH 3a7ad4, OIEHUBATh JIOTUYECKYIO
MPAaBWIBHOCTh PACCYXKICHUH; YMEHHE OIEepUPOBATh TMOHSTHIMHU:
MHOXXECTBO, MTOJMHOKECTBO, OIEpaIliy Haj MHOXXECTBAMH, YMEHUE
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar i ONUCAHUS
peaTbHBIX MPOIIECCOB U SBICHUH M TIPU PEIICHUH 3a/1a4, B TOM YHCTIC
U3 JPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATHUIMU:
rpad, cBA3HBIMN rpad, IepeBo, IUKI, Tpad Ha IMIIOCKOCTH; YMEHHE
3aJlaBaTb ¥ ONHUCHIBaTh  TIpadbl  pa3IUYHBIMU  CIIOCOOaMU;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH 337124

2 YMeHne onepupoBaTh MOHIATUSAMUA: HATYPAJIbHOE YUCIIO, LIEJI0E YUCIIO,
CTEIEHb C LENbIM II0Ka3aTejIeM, KOPEHb HaTypajdbHOM CTEIICHH,
CTEINEHb C PAIIMOHAIBHBIM IMOKA3aTeNIEM, CTEIEHb C JEHCTBUTEIbHBIM
nokasarejieM, Jorapugm 4Yucia, CHHYC, KOCMHYC M TaHTEHC
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IIPOM3BOJIBHOTO YHCJA, OCTATOK IO MOAYINIO, pallMOHAJIbHOE YHCIIO,
UPpPAalMOHAIIBHOE  YHUCJIO, MHOYKECTBA  HATypajbHBIX, LEJBIX,
PalMOHANIBHBIX, JCUCTBUTENBHBIX YHCEI; YMEHHE HCIOJIb30BATh
NPU3HAKY IE€TUMOCTH, HAUMEHBIINN OO JEIUTENb U HauMEHbILIEe
o01iee KpaTHoe, anroput™ EBkinaa npu peuieHuu 3a1a4; 3HakOMCTBO
C pa3IMYHBIMU TO3UIUOHHBIMH CHUCTEMaMH CUUCIEHUS; YMEHHUE
BBITMIOJHATh BBIUMCIECHUE 3HAYEHUN M MPeoOpa3oBaHUsl BBIPAKECHUM
Co cTenmeHsMH U Jorapudmamu, npeoOpazoBaHUs  JIPOOHO-
pallMOHAJIbHBIX BBIPAKEHUH; YMEHHE ONEPUPOBATH MOHATUAMM:
N0CJIeI0BATENbHOCTD, apu(pMeTUYECcKast IpOrpeccusi, FreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpuuecKas porpeccus;
YMEHHE 3a/1aBaTh IOCIEAOBATEIILHOCTH, B TOM YHUCIE C IOMOILBIO
PEKYPPEHTHBIX  (OpMYJI; yYMEHHE ONEpPUPOBATH  NOHATHUIMM:
KOMIIJIEKCHOE YMCJIO, COIPSDIKEHHBIE KOMILJIEKCHBIE YMCIIA, MOJIYJIb
U apryMeHT KOMIUIEKCHOIO 4Hcia, (popma 3amucu KOMIUIEKCHBIX
yucen (reoMeTpuyecKkasi, TPUTOHOMETpUUecKas U ajlreOpanyeckas);
YMETh MPOU3BOJIUTH ApU(PMETUUYECKHE JEUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; IPUBOJUTH MTPUMEPHI UCIIOJIb30BAHNS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHUAMU: MaTpuua 2 X 2 m 3 X 3, ONpenenuTeb
MaTpHIIbl, FEOMETPUUECKUI CMBICIT ONPEAETUTEIIS

YMeHune onepupoBaTh NOHATHAMU: PAIMOHATIbHBIC, UPPALIMOHAIbHBIE,
NoKa3aTesbHbIE, CTEIIEHHBIE, JIOrapu(hMUIECKUE, TPUTOHOMETPUIECKUE
YpPaBHEHUS M HEPABEHCTBA, MX CHUCTEMbI, YMEHHUE OINEPUPOBATH
MOHATUSIMU: TOXJIECTBO,  TOXKJIECTBEHHOE  MpeoOpa3oBaHUeE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHCHUW U HEPABEHCTB,
PaBHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE PEIIATH
YPaBHEHUs, HEPABEHCTBA W CHCTEMBI C IIOMOIIBK) PA3JIUYHBIX
IIPUEMOB; PEILLIaTh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
NPUMEHSTh YpPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PELICHUS
MaTeMaTUYeCKUX 3ajad M 3aja4 M3 PA3NIUYHBIX 00JlacTel HayKu
Y PEATbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMU: (YHKIMS, YETHOCTHh (DYHKIIUH,
NEPUOIUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTh
(GyHKIMM, OSKCTpeMyM (YHKIUM, HauOoJblllee U HauMEHbIIEe
3HayeHusd (YHKUUMM Ha TMPOMEKYTKE, HEnpepbiBHAsA (YHKLHS,
acUMITOTHl rpaduka (yHKUMHM, TepBas W BTOpas IPOU3BOJHAS
(GYHKUIMU, TEOMETPUYECKHM U (PU3UYECKUU CMBICT MPOU3BOIAHOM,
nepBooOpa3Hasi, OMNpENESICHHbII HWHTErpajl; YMEHHUE HaXOJHUTh
acUMNTOTHl rpaduka (YHKIMHU;, YMEHHUE BBIUUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEICHHUS, YACTHOTO U KOMITO3ULINU (DYHKIIMM, HAXOAUTh
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ypaBHEHUE KacaTelbHOW K TpapuKy (YHKIUH; YMEHHE HaXOIUTh
IPOU3BOAHBIE AJIEMEHTApHbIX (PYHKLIMN; YMEHHE HCIOJIb30BaTh
POU3BOAHYIO JJIl MCCIEN0BaHUS (PYHKLMM, HAXOAUTh HAUOOJbIINE
Y HaUMEHbIINE 3HAUeHUs (QYHKIMHA; CTPOUTh IpaUKd MHOTOUICHOB
C MCIOJb30BAHUEM aIlllapaTa MaTEMaTUYECKOr0 aHAIN3a; IPUMEHSTh
OPOM3BOJHYIO  JUISl ~ HAXOXIEHUS  HaWy4yllero  pelIeHHs
B MPUKIAIHBIX, B TOM YHCIE€ COUUAIBHO-D)KOHOMHUYECKUX
U (u3myecKkux 3agavax; HAXOAWUTh IUIOMIAJA U OO0BEMBI (UTYD
C TIOMOUIbIO HHTErpaja; MNPUBOJIUTH MPUMEPbl MATEMaTHYECKOTO
MOJIETTMPOBAHMSI C MOMOLIbIO AU depeHInanbHbIX YpaBHEHUN

YMeHune onepupoBaTh MOHATHUAMU: Tpaduk (QYHKUIUH, oOpaTHas
Gynkuus, komMno3uus GyHKUUN, THelHas QyHKIMs, KBaJApaTuyHas
byHKIMsA,  pauuoHanmbHas ~— (YHKIUS,  CTENEHHas  (QPYyHKIMA,
TPUTOHOMETpUYECKUE (YHKIUH, OOpaTHbIE TPUTOHOMETPUUECKHE
GbyHKIMM, TOKa3aTelbHas M JorapupmMuyeckas (yHKIHU; yMEHUE
CTPOUTH TPAPUKHN U3YUCHHBIX (QYHKIUH, BHIIOIHITH TPeoOpa3oBaHus
rpapuKoB (PYHKIINHA, UCTIOJIB30BATh IPAPUKH JIsl U3yYEHUS MTPOLIECCOB
Y 3aBUCUMOCTEH, MPU PEIICHNH 33]a4 U3 JPYTruX y4eOHbIX IPEIMETOB
U 3aJa4 U3 peaJbHOM >KU3HU; BbIpaxkaTb (OpMyJIaMH 3aBUCUMOCTHU
MEXIy BEIMYMHAMH; UCIOJIH30BaTh CBOMCTBA W Tpadukul (yHKIIHIA
JUIA pEIIeHUs YpaBHEHWH, HEPaBEHCTB M 3a/Jad C MapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOXXECTBA pEIICHUM
ypaBHEHUH, HEPABEHCTB M X CHCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4d pa3HbIX THUIOB (B TOM YHUCIE HA
IPOLIEHTHI, JOJIU U YaCTH, Ha JBUKEHUE, padOTy, CTOMMOCTh TOBapOB
U yCIyr, HajOr", 3a7adyd M3 O0O0JacTH yIpaBICHUS JIMYHBIMU
U CeMEWHbIMU (UHAHCAMM); COCTaBJISATH BBIPAKEHHUSA, YpPaBHEHUA,
HEPaBEHCTBA M MX CHUCTEMBl II0 YCIOBHIO 3aJayd, HCCIEN0BATh
MOJIyUEHHOE PELICHHE U OLICHUBATh MPaBAOIIOA00HOCTh Pe3yJIbTaTOB;
YMEHUE MOJEINPOBATh PEAJIbHBIE CUTYallUH HA S3BIKE MAaTEMAaTHUKH;
COCTaBJIATh BBIPA)KCHMS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI
II0 YCIOBHIO  33Ja4M, HCCIENOBaTh IIOCTPOEHHBIE  MOJEIH
C  HUCHOJb30BAaHMEM  ammapara  ainreOpbl, HMHTEPIPETUPOBATH
IIOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMHU: CpeaHee apudmeTruyeckoe,
MeMaHa, Haubobllee ¥ HauMEeHblIee 3HaueHus1, pa3Max, IUcIepcus,
CTaHJIaPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa; yMEHHE H3BJIEKATh,
UHTEPIPETUPOBATh HH(OpPMAIUIO, MPEICTABICHHYIO B TalOluUIax,
Ha JuarpaMmax, rpadukax, OTpaKalollyl0 CBOWCTBAa peaJbHbIX
IPOLECCOB U SIBICHUM; MPEACTABIATh MHGOPMALHUIO C TOMOUIBIO
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Ta6J'II/ILI U JuarpamMM; HCCICHOBATb CTATUCTUYCCKUC JTAaHHBLIC, B TOM
YUuCjiIC C IPHUMCHCHHCM rpa(bnqecxnx MCTOOAOB H OJICKTPOHHBIX
CPCACTB, Fpa(l)I/ILIeCKI/I ucciIcaoBaTb COBMCCTHEBIC Ha6J'IIOIICHI/I$I
C IIOMOHIIBIO JuarpaMm paCCCuBaHUA U JIMHEHHOU perpeccuun

YMeHne OnepupoBarh MOHATHSAMU: CIYYaWHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4aWHOTO COOBITHS; YMEHUE BBIYHUCIATH
BEPOSITHOCTh C UCIOJB30BaHUEM TpaUueCKrX METOJOB; MPUMEHSTH
(bopMyIIBI CIIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMYITy TTOTHON
BepOsTHOCTH, ¢dopMmyny bepHymm, KoMOWMHATOpHBIE  (DAKTHI
U (QopMyIbl; OILICHUBATh BEPOSITHOCTH PEATIbHBIX COOBITUM; YMEHHE
ONEPUPOBATH MOHATUSIMU: ClIydailHas BEJMYMHA, PACIPEICICHUE
BEPOSITHOCTEH, MaTeMaTH4ECKOe OKHMJIaHUE, JUCTIEPCUS
U CTaHJApTHOE OTKJIOHEHHE CIyYalHON BEIWYUHBIL, (YHKIIHH
pacmpeiefieHuss W IUJIOTHOCTU PABHOMEPHOIrO, IOKAa3aTelIbHOTO
U HOPMAJIBHOTO paCHpee/iCHU; YMEHHE HCIO0JIb30BaTh CBOIICTBA
W3YYEHHBIX paCHpeleleHUl JJId pElIeHus 3aJad; 3HaKOMCTBO
C TMOHSATUAMH: 3aKOH OOJBIIUX YHCET, METOJbl BBHIOOPOUYHBIX
UCCJIEIOBAaHUW;, YMEHHUE MPUBOAUTH NPHUMEPHI MPOSIBICHUS 3aKOHA
OOJBIIMX YHUCET B MPUPOJIHBIX M OOIECTBEHHBIX SIBJICHUSX; YMEHUE
OMEpUpPOBATh  TMOHATUSIMU: COUETAHHWE, [EPECTAaHOBKA, YHUCIIO
COUETaHWM, YHCJIO TepecTaHOBOK; OuHoM HblOoTOHA; yMmeHue
NPUMEHSITh KOMOWHATOPHBIE (PAKThl U PACCYKACHUS ISl PEIICHUS
3a/1a4; OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHH; COCTaBJISTh
BEPOSITHOCTHYIO MOJIEJIb M UHTEPIIPETUPOBATH NOJIYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATHSAMHU: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yria, IUIOCKMM Yrodi,
JNBYI'PAHHBIA YIOJI, TPEXI'PAHHBIM YroJ, CKPELUIMBAIOLIUECS IPSMBIE,
NapaJUIEIBLHOCTD U MEPIIEHANKYIISIPHOCTBD MPSAMBIX U IIJIOCKOCTEN, YT OJI
MEXKIy NPSIMBIMHU, YTOJI MEXAY IPSIMON U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMHM, PACCTOSIHUE OT TOYKH A0 IIIOCKOCTH, PACCTOSHHE
MEXAY NpPSIMBIMH, PACCTOSSHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCIOJIb30BaTh MpPHU PELICHUHU 3a]a4 H3Y4YEHHbIE (PAKTbl U TEOPEMBbI
IUIAaHUMETPUN; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKaIOILIErO
MHpa;  CTPOMTH  MaTE€MaTHUYECKHE  MOJEIM €  IIOMOLIBIO
T€OMETPUYECKUX MOHATUM W BEJIWYMH, PElIaTh CBA3AHHBIE C HUMH
MIPaKTUYECKUE 3a1a9H

10

YMeHue oneprupoBaTh MOHIATUSAMU: TUIOMIAAb QPUTYPBI, 00beM (DUTYPHI,
MHOTOT'PaHHHK, TIPAaBUJIBHBI MHOTOI'PAaHHHUK, CEUCHUE MHOTOI'PaHHHKA,
KyO, TMapayuiefienuIie, Mpu3Ma, NnupaMuaa, Gurypa u IOBEPXHOCTb
BpallleHus1, WIKHAP, KOHYC, map, cdepa, miomaas chepbl, MIomaib
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MOBEPXHOCTU MHUPaMUIbI, MPU3MBI, KOHYCa, LWIMHApPA, 00BeM Kyoa,
OpSIMOYTOJIBHOTO NapajlieNienuneia, TUpaMuIbl, MPpU3Mbl, LWIMHApA,
KOHYcCa, I111apa, pa3BepTKa MOBEPXHOCTH, CEYEHHs] KOHYCa U LMIMHAPA,
napajuleJbHble OCH WM OCHOBAHHIO, CEUEHHE I1apa, IJIOCKOCTb,
Kacaromasics cdeppl, LWIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpAIICHUS, UX CEYCHHSI, B TOM YHCIIE C TIOMOIIIBIO SJIEKTPOHHBIX CPEJICTB;
yYMEHHE TIPUMEHSTH CBOMCTBA T€OMETPUUECKUX (UTYD, CAMOCTOSITETIEHO
dbopMynupOBaTh ONPEACTCHUS U3Y9aeMbIX (DUTYP, BEIIBUTATH THITOTE3bI
0 CBOICTBax M MpU3HAKaX reoMeTpHYeckux (huryp, 000CHOBBIBATH WU
ONpoBeprath HMX; YMEHHE MPOBOAUTH Kiaccupukaiumoo (uryp
0 Pa3JIMYHBIM [TPU3HAKAM, BHIIOJIHATH HEOOXOJMMBIE TOTIOIHUTEIIbHbIE
HOCTPOCHUS

11

YMeHue omnepupoBaTh TMOHATUSMHU: JBUKEHHE B TMPOCTPAHCTBE,
napasielbHbIN EPEeHOC, CHMMETPHSI Ha TUIOCKOCTH M B IIPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue MOA00MS, TMOAOOHBIE (DUTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUS
IpU pElIeHUHU 3a/1a4; HaXOAUTh IT'€OMETPUUYECKUE BEIUYUHBI (JIMHA,
yroJj, Iouaab, 00beM) MpHU PELICHUU 3a7ad U3 APYrUX y4eOHbIX
OpeaIMeTOB W W3  pealbHOM  KU3HU; YMEHHE  BBIUUCISTH
TE€OMETPUYECKUE BEIMIUHBI (JITTMHA, YTOJI, TI0a1b, 00BEM, TIOIIAh
MIOBEPXHOCTH), HMCIIONB3Yysl M3ydeHHBbIC (OPMYIBI M METOIbI, B TOM
Yyclie: IUIOHIaJb TOBEPXHOCTH MNHpaMUAbL, MpPU3MBI, KOHYcCa,
MWIMHApPA, IUIomanas cdepsl; 00beM Kyba, MPSIMOYTOJBLHOTO
napajjieNienuIea, TUPaMuIbl, TPU3MbI, IUIUHAPA, KOHYCa, IIapa;
yYMEHHE HaXOAUTh OTHOUICHHE 00bEMOB MOJOOHBIX (HUTYD

12

YMeHue onepupoBaTh IOHATUSAMH: NIPSIMOYIOJIbHAs  CUCTEMaA
KOOpPJIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOpPA HA YHCIIO, PA3JIOKEHUE BEKTOpA
1o 6a3ucy, CKAIIpHOE MPOU3BEACHNUE, BEKTOPHOE IPOM3BEIEHUE, YrOJl
MEXIY BEKTOpPaMHU; YMEHHE UCIIOJIB30BaTh BEKTOPHBIN
Y KOOPJAMHATHBIA METOJ JJI PELICHNs TEOMETPUYECKUX 3a/1a4 U 3a1a4
JIPYTUX y4eOHBIX IPEIMETOB

13

YMeHue BbIOMpPATh MOAXOASIIMNA METON ISl pelIeHUs 3ajauu;
[IOHUMAHHWE 3HAYMMOCTH MAaTEMAaTUKH B H3Y4YCHUHU IIPUPOILHBIX
U OOIIECTBEHHBIX NPOLECCOB M SBJICHUI; YMEHHME paclio3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHHUE NPUBOJIUTH
IIPUMEPBl MAaTEMATUYECKUX OTKPBITUM POCCUHUCKOM U MHUPOBOU
MAaTeMaTU4YECKOU HAyKU
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IlepeyeHb 3J1eMEHTOB colepxkaHus, nposepsieMbiX Ha EI'DJ mo maremarnke

Kon [IpoBepsieMBIl AJIEMEHT COACPIKAHUS
1 Uucna v BBIYUCICHUSA
1.1 | HarypanbHbie u 11esbie yucia. [Ipu3Haku 1eTuMOCTH HebIX YUCe
1.2 Panmonanbubie yncina. OOBIKHOBEHHBIC U JCCATUYHBIC APOOU, MPOLICHTHI,
OeCKOHEUHbIE IEPUOANYECKUE APOOU
1.3 Apudmernyeckuit KOpPEHb HaTypajabHOU CTEIICHU. JeiicTBus
¢ apupMETHIECKIMH KOPHSIMU HATYpaIbHON CTCTICHH
1.4 Crenens ¢ 1enbiM nokazaresneMm. CTEneHb ¢ palMOHAIbHBIM MOKA3aTEIEM.
CBoiicTBa CTENEHU
1.5 CuHyc, KOCUHYC Y TaHT€HC YUCJIOBOI0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YUCIOBOIO apryMeHTa
1.6 | Jlorapudm umcna. JlecaTuaHbie U HATypajabHbIE JOTapU(MBbI
1.7 | leiicTBuTenbHble yncaa. ApupMeTHYECKUe ornepanuu ¢ AeHCTBUTEIbHBIMU
yuciamu. [IpubnvkeHHbIe BBIYMCICHUS, MPaBUIa OKPYTJICHUS, MPUKHUIKA
U OIICHKA Pe3yJIbTaTa BEIUUCICHUMN
1.8 | IIpeobpazoBanHue BEIpaKEHUH
1.9 KommuiekcHble yncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-pAlIMOHATILHBIE YPABHEHUS
2.2 | VppauuoHalbHbIE YpaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4 | Iloka3arenbHbIe U JIOrapuMHUUECKUE YPAaBHECHUS
2.5 | llensie u npoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 | UppaumonaibHble HEpaBEHCTBA
2.7 | Iloka3arenbHble U JIOTapu(PMUUIECKHUE HEPABCHCTBA
2.8 | TpuronoMmerpuueckrue HEPaBEHCTBA
2.9 | CucTteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUsI, HEpAaBEHCTBA U CHCTEMBI C TTapaMeTpaMu
2.11 | Marpurnia cucTeMbl JIMHEWHBIX yYpaBHEeHUN. OnpeeTuTeNb MaTPUIIBI
3 OyHKIMHU U TpaduKu
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3.1 OyHKIUs, cnocoObl 3amaHus ¢GyHKuuu. ['padux dyHkmuu. B3auMHO
ooOparable (yHKkuMM. YerHsle W HeweTHble (yHKuMH. I[lepuonnueckue
byHKIIUN

3.2 OO6nacTh ompesieNieHus] 1 MHOXKECTBO 3HaueHul pyHkuuu. Hymu pyHkumm.
[TpomexxyTku 3HaKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH ()YHKIUU.
Makcumymbl u MUHUMYMBI (QyHkuuu. Haumbomnbinmee u HamMmeHbIee
3HaueHne (PYHKIIUU HA IPOMEKYTKE

3.3 | Crenennas (QyHKUUS C HATypalbHBIM M LIEJBbIM INOKa3zareneMm. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOPHS N-0il CTETIEHU

3.4 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaPuKu

3.5 |Iloka3arenbHas u Jorapudmudeckas GyHKIIUU, UX CBOMCTBA U rpaduKu

3.6 | Touku paspeiBa. AcumnToThl rpaduxoB ¢yHkiui. CBoOHCTBA (YHKIHIA,
HEMPEPHIBHBIX HA OTPE3KE

3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus TTOCIEA0BATEIbHOCTEH

3.8 | Apudpmernueckas U reoMeTrpuueckas mnporpeccur. Popmyna CIOXKHBIX
IPOLICHTOB

4 Hauana maremaTndeckoro aHaiamnsa

4.1 [IpousBonnas ¢pynkiuu. [IponsBoaHbIE 2IEMEHTAPHBIX PYHKITUIH

4.2 [IpumeHeHue MpoOM3BOAHON K MCCIENOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTH
U JKcTpeMyMbl. HaxoxaeHue HaumOOJbIIEro M HAUMEHBIIErO0 3HAYCHMS
(GyHKIIMHM Ha OTpE3Ke

4.3 | IlepBooOpa3nas. Unterpan

3) MHoXecTBa U JIOTUKA
5.1 MHoxecTBO, onepaliuu HaJl MHOkecTBamu. /luarpammbl Diinepa — Benna
5.2 |Jloruka

6 BeposiTHOCTb 1 cTaTUCTHKA

6.1 | OmnmcarenbHas CTaTUCTHKA

6.2 BepositHOCTB

6.3 | KomOunaropuka

7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 | IIpsMble 1 TIOCKOCTH B MPOCTPAHCTBE

88



denepanpHas padouas mporpamma | Maremartuka. 10—11 xnaccer (6a30BbIi YpOBEHB)

7.3 | MHOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BpAIlICHUS
7.5 | KoopauHaTel 1 BEKTOPbI
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