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@enepanbHas pabouas mporpaMma mo y4yeOHOMYy mpenMmery «MaremaThkay
(yrnyOneHHbIN ypoBeHb) (IIpeaMeTHast o0aacTh «MaremaTuka u nHpopMaTHka») (nauee
COOTBETCTBEHHO — IMPOTpaMMa Mo MaTeMaTHUKe, MaTeMaTHUKa) BKJIIOYAET MOSICHUTEIbHYIO
3alHCKY, COJEp)KaHHWe OOYYEHHs], TIAHUPYEMBbIE PEe3yNbTaThl OCBOCHUS MPOTPAMMBI
10 MaTeMaTHKe, TeMaTUUYECKOE IJIAHUPOBAHUE, MepeyeHb (KOAUPUKATOP) MPOBEPSIEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI
CpeaHero o0mero 0opa3oBaHus U JIEMEHTOB COJIEP)KaHUA [0 MaTeMaTHKE.

[TosicHuTenpHAs 3amucKa OTpaXkaeT OOIIMe LEeTU U 33Ja4l U3y4eHUs MaTEMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHUIOK K €€ HM3YyYCHHIO0 O00y4aroluMHCH,
MECTO B CTPYKType Y4eOHOTO TIUIaHa, a TaKKe MOAXOMAbl K OTOOpY COAEp KaHWUSA,
K OIpEACIICHUIO ITUTAHUPYEMBIX pe3yJIbTaTOB U K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Copepxanne OOy4YeHHsI PpacCKphIBaeT COJAEpKATENbHBIE JUHHUH, KOTOPHIC
npeajaratoTcs Juisi 00s3aTeIbHOTO U3Y4YEHHUs B KaXJIOM KJlacce Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[InanupyemMble pe3yJabTaThl OCBOCHUS MPOTPAMMBI MO MAaTEMaTUKE BKIIIOYAIOT
JUYHOCTHBIE, METallpeAMETHBIE PE3yJbTaThl 3a BECh MEPHOJ OOyYeHUs] Ha YPOBHE
cpemHero o0mero oOpa3oBaHHs, a TaKKe MPEIMETHBIC JOCTHXKEHHS O0ydaromerocs
3a KaXIbli TOJ OOy4EHHS.

HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo mMaTteMaTvke yriryOJIEHHOTO YPOBHS Ui OOyYarOIIUXCsl Ha ypPOBHE
cpeaHero obmero ooOpa3zoBanus paspadborana Ha ocHoBe DPI'OC COO ¢ yuerom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABISIEMbIX K MaTEeMaTHYECKOMY
o0pa3oBaHMIO, U TPAIULUNA POCCUUCKOTO o0Opa3oBaHus. Peamuzaius mnporpamMmbl
o  MareMmMaTuke  OOeCleurBaeT  OBJAJEHHWE  KJIIOYEBBIMH  KOMIICTCHIUSMH,
COCTAaBJIAIOIIMMHA OCHOBY JUJISI CAaMOPA3BUTHSl U  HEMPEPHIBHOTO 00pa3oBaHUsl,
I[EJIOCTHOCThH OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIIBHOTO PA3BUTHUS TUYHOCTH
oOyyJarouxcsi.

B mporpamme 1o mareMaTuke YYTEHBI WU M TOJOXKEHUS KOHIEMIIUA Pa3BUTHUS
MareMaThudeckoro oOpasoBanuss B Poccuiickoit ®Denepanuu. Maremarudeckoe
oOpa3oBaHUE JOJKHO peliaTh 3ajady OOeCledeHUs: HEOOXOJAMMOTO CTpaHe 4Yucia
oOyJarommxcsi, MaremMaThyeckass TOJATrOTOBKA KOTOPhIX OblIa OBl JOCTATOYHA
JUTS TTPOJIOJDKEHU ST 00pa30BaHUs 110 PA3IMYHBIM HAMPABICHUSAM, BKITIOUAs MIPETIOJaBaHNe
MaTE€MaTUKH, MaTeMaTHYeCKUue HccleqoBaHus, paboTy B chepe HMHPOPMALMOHHBIX
TEXHOJOTUA M JAPYrHX, a Takke oOecredeHusl Mg Kaxaoro oOydaronierocs
BO3MOXHOCTH  JIOCTMKEHHMSI ~ MAaTEMaTUYeCKONM  MOJTOTOBKM B  COOTBETCTBUU
C HEoOXOOuMMBIM eMy ypoBHeM. Ha pemienune 3Tux 3ajad HalesleHa MporpaMmma
0 MaTeMaThKe yriyO0JeHHOr0 YPOBHSI.
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Heo0xoaumMocTh MaTeMaTHUECKOM MMOATOTOBKH 00YCIOBIIEHA 00YCIOBIEHO POCTOM
YHClia CHeUaNIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTHKU
(B cdhepe 3KOHOMUKH, OM3HECE, TEXHOJIOTHYECKUX 00JIACTIX, TYMaHUTApHBIX cdepax).
KonnuectBo oOywaromuxcs, AJis KOTOPbIX MaTeMaTHKa CTaHOBHUTCA (pyHIaMEHTOM
o0Opa3oBaHusl, TUIAHUPYIOMIMX 3aHUMATHCS TBOPUYECKOM M UCCIEN0BaTEIbCKONH paboToM
B 00JaCTM MaTeMaTWku, WH(PpOpMATUKH, (PU3HKH, SKOHOMUKH W B APYTHX OO0JACTIX,
YBEJIMYUBAETCS, B TOM YHCJIE C Y4€TOM OOYyYaroIIMXCs, KOMy MaTeMaTHKa HY>KHa
JUTSI UCTIONIb30BaHMS B po(eccusiX, HE CBA3aHHBIX HEMOCPECTBEHHO C HEM.

[IpuknanHas 3HaYUMOCTH MaTEeMAaTHKH OOYCJOBIEHA TE€M, YTO €€ MPeAMETOM
ABJISIIOTCS (DyHIAMEHTAJIbHBIE CTPYKTYpPbl HAIIETO MHpPA: MPOCTPAHCTBEHHBIE (DOPMBI
M KOJIMYECTBCHHBIE OTHOIICHUS, (YHKIIMOHAIbHBIC 3aBUCHMOCTH W KaTETOpUHU
HEOMpPEACNEHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX JIJISi Pa3BUTHs HAYUHBIX M TEXHOJOTUYECKUX
unei. be3 KOHKPETHBIX MaTEeMaTHYCCKUX 3HAHWKA 3aTPYJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPONCTBA U HCMOJB30BAHKUS COBPEMEHHON TEXHHKH, BOCIPUATHE W WHTEPIpETAIUs
pPa3HOOOpa3HOW  COLMAIbHOM, DKOHOMHUYECKOW, TOJUTHYECKONW  HH(POpMAIINH,
Mano3@QpeKkTuBHA MOBCEIHEBHAs NpaKTUYECKas NeATeIbHOCTb. Bo MHOrumx cdepax
npodeccruoHanbHOM NeATeIbHOCTH TPEOYIOTCS YMEHUS BBIOIHATH PACYEThI, COCTABIISATh
QNTOPUTMBI, TPHUMEHATH  (OPMYJIBI, TPOBOJAUTh TI'E€OMETPHUCCKHE HM3MEpPEHUS
U TOCTPOCHHs, 4YUTaTh, o0OpabaTbiBaTh, WHTEPIPETUPOBATh U  MPEACTABIATH
uHdopMaIMio B BUJE TaOIWIl, aAuarpaMM U rpaduKoB, MOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4yalHbIX COOBITUM.

OnHOBpEMEHHO ¢ paciiupeHreM chep MpUMEHEHUST MaTeMAaTUKH B COBPEMEHHOM
obmiectBe Bce Ooiee BaXHBIM CTAHOBUTCS MAaT€MaTUYECKHUH CTWJIb MBIIIJICHHUS,
MIPOSIBJISIIONITUICSA B ONPEICICHHBIX YMCTBEHHBIX HaBbIKax. B Tmpomecce u3ydeHHS
MaTE€MaTUKH B apceHal MPUEMOB M METOJOB MBIIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
0o0pa3oM BKIIIOUYAIOTCS MHAYKIUSA U ASAYKIHsA, 0000IIeHNe M KOHKPETH3AIHs, aHAIN3
U CHHTE3, KiIaccuuKaius u cucremMaTu3anus, abcrparupoBanue u aHanorusi. OObEeKThI
MaTEMaTHYSCKUX YMO3aKIIIOUCHHWH, TpaBWjia WX KOHCTPYMPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKUX  TIOCTPOCHWH,  CHOCOOCTBYIOT  BBIpAOOTKE  YMEHUS
dbopmynrpoBaTh, 000CHOBBIBATH M JIOKA3bIBaTh CYXICHUS, TEM CaMbiM (DOPMUPYIOT
JOTUYECKWA CTWIb MBINUICHUSA. Bemymas poib NPUHAICKAT MaTEMaTHKE
B (OpPMHUPOBAHUU AITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHUS W BOCTIUTAHUN YMEHUI

NEUCTBOBaTh MO  33JJaHHBIM  QJIrOPUTMaM,  COBEPIICHCTBOBATh  HM3BECTHBIE
U KOHCTPYHpOBaTh HOBBIC. B mpoliecce pemieHus: 3aa4 — OCHOBBI Il OpTraHU3alUU
y4eOHON JESITENPHOCTH Ha YypOKax MaTEeMaTUKH — Pa3BHBAIOTCS TBOpYECKas

Y TIPUKJIQJHAS] CTOPOHBI MBIIIIJICHHS.

OOyueHnue MaTeMaTuKe JaeT BO3MOXKHOCTh Pa3BUBATh y OOyYalOMIMXCS TOYHYIO,
paloHaIbHYyl0 U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambojee MOIXOIIINe
S3BIKOBBIC, CHMBOJIMYECKHE, Tpaduyeckue CpeACTBa [UIS BBIPAKEHUS CYXKIACHUN
Y HarJSAHOTO UX MPEICTAaBICHHUS.
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HeoOxoauMbpIM KOMITIOHEHTOM OOIIEel KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCS 00I1I€€ 3HAKOMCTBO C METOJIJaM1 TIO3HAHUS ACUCTBUTEIBHOCTHU, IIPE/ICTABIICHUE
O TpeIMeTe M METOAEC MATEMaTUKH, €ro OTIMYMSIX OT METOJIOB €CTECTBEHHBIX
¥ TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSAX NPHUMEHEHHUS MaTEeMaTHKU MAJIi PEIICHUs
HAy4YHbIX U TMPUKIATHBIX 3a7a4. MaTemaTuueckoe 0oOpa3oBaHHE BHOCUT CBOW BKJIA]
B (hopMupoBaHHe 001IeH KyIbTyphl UeIOBEKa.

N3yyenne MaremMaTwku CIOCOOCTBYET ACTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAaHUIO KpPacoThl U M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHUM, BOCIPHUSTHUIO
reoMeTpuyecKkux (opM, YCBOSHUIO UJIEU CUMMETPHUH.

[TpuopurerHsiMu HessiMu 00ydeHust Matemaruke B 10 — 11 kimaccax Ha yrimyOieHHOM
YPOBHE IIPOJIOJIKAOT OCTaBATHCS:

dbopMHpOBaHHE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUN (YKCIO, BEIUYHMHA,
reoMeTpuyeckas (Qurypa, ImepeMeHHas, BepOSITHOCTb, (YHKIUSA, HPOU3BOJIHAS,
UHTETpal), 00ECIeUnBaIOIINX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO
00pa3oBaHUs 00YUaIOIINUXCS;

Mo/BEACHUE OOyYaroUIMXCsl Ha JOCTYINHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3H MAaTEMaTUKHU U OKPY’KAIOIIEr0 MUPA, MOHUMAHUIO MATEMATUKU KaK YacTH
oO11el KylbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalbHBIX U TBOPYECKUX CHOCOOHOCTEH o0O0ydarommxcs,
MMO3HABATEJIbHON aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTUYHOCTU MBILUICHHUS,
MHTEpECA K U3YYEHUI0 MaTEMAaTUKH;

(dopmupoBanre (YHKIMOHAIBHOM MaTeMaTH4YEeCKOW TIpaMOTHOCTH: YMEHHUs
pacro3HaBaTh MaT€MaTHYECKHE AacleKThl B PEaJIbHBIX JKU3HEHHBIX CUTYalHsIX
M TOpU HU3YYEHUM JAPYrHMX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH
M 3aKOHOMEPHOCTEH, (OpMyIHMpoBaTh HX Ha S3bIKE MaTEeMaTUKU M CO37aBaTh
MaTeMaTU4eCKHEe MOJENH, MPUMEHSITh OCBOCHHBIM MaTEMAaTHUYECKU  ammapar
JUISL pEIlIEHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, MHTEPNPETUPOBATh U OLIEHUBATH
[OJIyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMM JIUHUSAMH cojiepkaHusi MatremMaTuku B 10 — 11 kiaccax yriry0GiaeHHOTo
YpOBHS  SBIAIOTCS: «YUucna W BBIYUCIHCHHS», «Anredpa» («Anrebpanyeckue
BBIpAXEHUS», «YPaBHEHUS U HEpaBEHCTBa»), «Hauama MareMaTH4eCcKOro aHalln3ay,
«Teometpusiy  («['eomerpuyeckue ¢urypsl u uX CBoWcTBay, «M3mepeHue
r€OMETPUYECKUX BEIMYMH»), «BeposTHocTs U cratucTukay. J[laHHble JWHUU
pa3BUBAIOTCS MapajliebHO, KaX/aasi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOW, OJIHAKO
HE HE3aBUCHUMO OJIHA OT JPYTOii, 8 B TECHOM KOHTaKTe U B3aumojiercteun. Kpome storo,
UX OOBEAMHSET JIOTMYECKas COCTAaBISIONIAsA, TPAAUIIMOHHO MPUCYIAs MaTeMaTHKe
M TPOHHU3BIBAIONIAS BCE MaTEMaTHYECKHME KypCbl M  COJEpKaTENIbHbIE JIMHHH.
CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMEHUE ONEPUPOBATH MOHATUSIMHU:
ONpeJeieHNe, aKCUOMa, TEOpeMa, CIIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKa3aTeJIbCTBO,
paBHOCHIIbHBIE (DOPMYIIMPOBKH, YMEHHE (POPMYIHPOBATH OOPATHOE U MPOTHUBOIOIOKHOE
YTBEP)KJICHUE, TMPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, HCMIOIB30BATH METO]
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MaTeMaTUYECKOW MHAYKIIMU, TPOBOJIUTH J10KA3aTENIbHbIE PACCYKACHUS MPU PEIICHUU
3a/lay, OLICHMBATh JIOTMUECKYIO0 NPABWIBHOCTh PACCYKJIEHUW» OTHOCUTCS KO BCEM
yueOHbIM KypcaMm, a (OpMHpPOBAHUE JOTMYECKUX YMEHHMH pachpenesnsiercs Mo BCeM
rojiaM oOy4eHusI Ha YPOBHE CPEIHETO 0OIIeT0 00pa30BaHU.
B cootBerctBUn ¢ ®I'OC COO maremaTHKa SBISIETCS 00s13aTEIbHBIM MTPEIMETOM
Ha JaHHOM YypoBHE oOpa3oBaHus. Hacrosmiedt mnporpaMmoil 1O MaTeMaTHKE
npeaycMaTpuBaeTCs M3y4eHHe ydeOHoro mpemMera «MaremaTwka» B paMKax Tpex
yueOHBIX KypcOB: «AnreOpa M Hayaia MaTeMaTHYecKoro aHanuza», «['eomerpus»,
«BeposTHOCTD M cTatucThKa». OPMHUPOBAHUE JIOTUYECKUX YMEHUN OCYIIECTBISAETCA
Ha TPOTSHKEHUU BCeX JIeT OOy4YeHHsl Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUf,
a DJIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEP)KAaHHE BCEX HA3BAHHBIX BBINIEC YYEOHBIX
KYpCOB.
OO611ee ynciI0 YacoB, PEKOMEHIOBAHHBIX ISl U3yUYEeHUs] MaTeMaThKu, — 544 yaca:
B 10 xmacce — 272 yaca (8 gacoB B Hezeni0), B 11 kimacce — 272 yaca (8 yacoB B HEZIEIIO).
Bo3moskHa KOppekTupoBKa 00IIEro YMcia 4acoB, PEKOMEHI0BAHHBIX JIJISl U3YYCHUS
npeaMeTa, C y4eTOM WHJIMBHAYAIbHOTO TOJX0/a 00pa30BaTEIbHBIX OpraHu3aIuit
K YrIyOJEHHOMY HW3YYEHUIO MAaTeMaTUKH, B paMKax COOJIIOJCHUS TUTUEHUYECKUX
HOPMAaTHUBOB K HEJICJIbHOM 00pa30BaTeIbHON Harpy3Ke.
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IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOT'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3ZUIMK OOYYAIOIIETOCs Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 OOIIECTBA, MPEACTABICHUE O MAaTEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUM, TPOLEAYP IPAsKIaHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOCHCTBOBATh C COIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBHHM C UX (QYHKUUAMH U Ha3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKOW Tpa)KAaHCKOW HIAEHTUYHOCTH, YBAKEHUS
K I[pPOLIJIOMY M HACTOALIEMY POCCHUMCKOM MAaTEeMAaTHK{, LEHHOCTHOE OTHOILIECHUE
K JOCTHKEHUSAM POCCUMCKMX MAaT€MaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTHUX JOCTIKEHMA B JPYrMX HayKaX, TEXHOJIOTHX, cdepax
DKOHOMUKUY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, AITUYECKOTO IIOBEIEHHUS, CBSI3aHHOTO C IPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHHM HAyKH M JEATEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOr0 OyIyILEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIKOYAsg OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUH, pacCyKIeHUH, BOCHPUUMYUBOCTH
K MaTEMAaTHYECKMM aCTIEKTaM Pa3JIM4HbIX BUJIOB HCKYCCTBA;

5) pu3NYECKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATh MAaTeMAaTHUECKHE 3HAHUS B HHTEpPecax
3I0pOBOTO0 W Oe30macHOro oOpas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3I0POBOE MMHUTaHUE, COAJTAHCUPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXa,
perymnsipHas Qusznyeckas akTUBHOCTb), (U3NUECKOE COBEPIICHCTBOBAHNE MPU 3aHATUSIX
CIIOPTHBHO-03I0POBUTEIBLHOM IEATEIILHOCTBIO;

6) TPY10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIO0US, HHTEPEC K Pa3INIHBIM
chepam TmipodeCCUOHAIBHOM ACSATEIBLHOCTH, CBS3aHHBIM C MaTeMaTUKOM U ee
MPWIOKEHUSIMHA, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymel mpodeccun
U peaTn30BBIBATh COOCTBEHHBIC S>KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKCHUU BCEH KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUECKHUX 33/7a4 MaTeMaTU4eCKOU
HampaBJICHHOCTH;
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7) 3KOJIOTMY€eCKOT0 BOCTUTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIBTYpHl, TOHUMAHHUE BIUSHUS COLMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIBHON CPEbl, OCOZHAHUE
IJI00AJBHOIO XapakTepa OHKOJOTMYECKUX Npo0sieM, OpUEHTalusi Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUM [JIs pElIeHHs 3aJad B O0JacTH OKpPY’KalIIed Cpensl,
IUIAaHWPOBAHUE TOCTYNKOB U OLIEHKM HMX BO3MOXKHBIX MOCIEACTBUM JJIsi OKpY’KaroLIeh
Cpelibl;

8) HeHHOCTH HAYYHOT0 NO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKW U OOIIECTBEHHOM MPAaKTHUKHU, TOHUMAHUE MAaTEMAaTHYECKOM HAyKH Kak
chepbl UeIOBEUECKON NIeITeIIbHOCTH, STAIIOB €€ PA3BUTHSL M 3HAUUMOCTH JJIsSI Pa3BUTHUS
[UBUJIM3AIIMM, OBJAJCHUE S3BIKOM MaTEMaTUKH M MaTeMaTH4YEeCKOW KyJIbTypou
Kak CpEJACTBOM TIO3HAHWSI MHUpPa, TOTOBHOCTh  OCYHIECTBIISITH  MPOEKTHYIO
Y UCCIIEOBATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJ/IBTATBI

B pesynbprare uzyueHuss MaTeMaTUKUd Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs
y oOyuatoierocsi 0yayT choOpMUPOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHBIC YYCOHBIC
JIEUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC Yy4E€OHBIC NEWUCTBUS, PETYJISTUBHbBIC
YHUBEpCaIbHbIC YIeOHBIE TCHCTBUS, COBMECTHAS ACATCIBHOCTb.

ITo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBHUSA
ba3oBble Jornyeckue JeicTeus:

BBISIBISITD M XapaKT€pU30BAaTh CYLIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKHUX
OOBEKTOB, MOHSATHHI, OTHOIIEHUH MEXIY MOHATHSAMH, (POPMYIMPOBATH ONpEAESICHUS
MOHSTUM, YCTAaHABIMBATH CYIIECTBEHHBbIM NPHU3HAK KIACCU(PUKALUUA, OCHOBAHMS
11 000011IEHUS M CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a,;

BOCIPUHUMATh, (GOPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHbIC
U OTpULATEIbHbIC, EAMHUYHbIC, YACTHBIEC U OOLINE, YCIOBHBIC,

BBISIBJISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTHUBOPEUUS
B (¢akrax, [aHHbIX, HAONIOJCHUSIX W YTBEPKACHUSX, IMpeasiaraTb KpUTEpUU
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUUN;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TYKTUBHBIX U MHTYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(OpsiMble W OT MPOTHBHOTO), BBICTpAUBATh APIyMEHTALMI0, MPUBOIAUTH HPHUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJCHHS U BHIBOJIbI;

BbIOMpaTh CIOCO0 pelieHusl y4eOHOM 3a/1a4uu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelleHus1, BIOMpaTh HauboJee MOAXOIAINN C YUIETOM CaMOCTOSTEIbHO BBIJEICHHBIX
KPUTEPHEB).
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ba3oBble ucciiegoBaTeIbCKHeE JeHCTBHA.

WCIOJIb30BaTh  BOMPOCHI KAk HCCIENOBATENbCKUM  MHCTPYMEHT  ITO3HAHUA,
bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOpPEUHE, MpOoOIeMy, YyCTaHABIUBATh
HMCKOMOE U JJaHHOE, POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM ~ 3KCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBICHHUSA, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00BEKTaMU, SBJICHUSIMHU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynupoBaTh 0OOOIIEHHUSI M BBIBOABI 10 pe3yJbTaTam
MIPOBEJICHHOTO0 HAOJIOJEHHUSI, UCCIEA0BaHUsA, OLIEHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M O0O00OIIICHUH;

IPOTHO3UPOBATh BO3MOXXHO€ pPa3BUTHE MPOLECCAa, a TAKXKE BBIJBUTaTh
MPEIMOJIOAKEHHS O €0 PAa3BUTHUU B HOBBIX YCIOBUSAX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH JIeOUIUTH HHMOPMAITUH, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOTIPOC
U JIUIA pEIICHUS 3a]1a4H;

BBIOMpPAaTh HWH(POPMAIIMIO W3 HMCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMAILIUIO PA3JIMYHBIX BUIOB U (PopM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HMHGPOPMAIIMIO, TPEJCTABISATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHWBATh HAJICKHOCTh MH(MOPMAIIMH IO CAMOCTOSTEIHLHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIEe eiiCTBHUS
Oo0mennue:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEeJIAMH OOILEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
Y MMCbMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 X0y PELICHUS 3a1a491, KOMMEHTHPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXJeHHs 3a/laBaThb BOIPOCHI MO CYIIECTBY OOCYXIAae€MOW TEMBI,
npo0OJsieMbl, pelaeMoil 3a1auu, BbICKA3bIBaTh HJEH, HAlleJICHHbIE Ha MOUCK pPEeLICHHUS,
COMOCTAaBIIATb CBOM CYXICHUS C CYXACHUSIMU JPYTUX YYaCTHUKOB JHUaiora,
oOHapyXHUBaTh pa3Inuue U CXOJACTBO IMO3UIIMMA, B KOPPEKTHOU PopMe hopMyaupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHHsS 3a7aud, OSKCIEPHUMEHTA, MCCIEI0BaHU,
MPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMaT BBHICTYIUIGHHS C YYE€TOM 3aaay
pe3eHTallMi U 0COOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHBIe YHUBEpPCAJIbHbIE YUeOHbIE eliCTBUSA
Camoopranuzanus:

COCTaBJISITh MJIAH, AJITOPUTM PELICHUS 3a/1a4H, BBIOUPATH CIIOCOO PEIICHUs C YUYETOM
UMCIOIIMXCA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH C y4€TOM HOBOW MH(OpMAIUH.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TIO3HABATEIbHOU pedieKcHHd KaK OCO3HAHMS COBEPIIACMBIX
JIEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HMX PE3YylbTAaTOB, BIAAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJISI IPOLECCa M pPe3yibTaTa PELICHHs MaTeMaTH4eCKOU
3aJa4uu;

OpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pELICHUH 3ajauH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa LEJIU U YCIOBUSAM, OOBACHATH HPUUYHHBI
JOCTUKEHMSI WM HEIOCTHKEHUS PE3yJIbTaTOB JEATENbHOCTH, HAXOAUTh OUIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATeIbLHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMAHIHOM U MHMBUYaJIbHOU pabOThI
OpU peuieHUH Y4eOHbIX 3a/Jay, NPUHHMATh LEJIb COBMECTHOM JESTENIbHOCTH,
IJIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paboThl, paclnpeAessaTb BUABI paloT,
JOTOBapUBAaThCS, OOCYX JaTh MpPOLECC M pe3yiapTaT padboThl, 0000LIaTh MHEHUs
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboTsel (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOIHITH CBOIO YAaCTh paOOTHI M KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTHMMH WICHAMH KOMaH/bl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

IIpeaMeTHbie pe3yabTaTbhl OCBOSHUSA (enepanbHOM paboueld MpOrpamMMbI

[0 MaTeMaTUKE MPEICTABJICHBI MO rojgaM OOy4YeHHUs B paMKaX OTIEJIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOLIUX pa3Aeiax HACTOALIEH ITPOTPAMMEL.

11
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VYyeOnblil Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHANIM3a» SBISETCS OJAHUM
13 Hamboyiee 3HAYMMBIX B IMpOTpaMMe CPEIHEro OO0IIero oOpa3oBaHWMsI, MOCKOJBKY,
C OJHOM CTOPOHBI, OH O0ECNEeYMBAET MHCTPYMEHTAIbHYIO 0a3y IJisi U3Y4YeHHUS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyroil CTOPOHBI, (POPMHUPYET JOTUYECKOE H
a0CTpaKTHOE MBILUIEHHE OOyYaronuxcsi Ha YpOBHE, HEOOXOAUMOM JJII OCBOCHHS
MHPOpPMATUKH, OOIIECTBO3HAHUSA, HUCTOPUH, CIOBECHOCTH M JPYIMX JUCLMILIUH.
B pamkax paHHOro ydeOHOro Kypca oOydYaroliuecsi OBJIaJIeBalOT YHHUBEPCAJIbHBIM
A3BIKOM  COBPEMEHHOM  Hayku, Kotopas (OpMyIHpyeT CBOM  JTOCTHXKEHUS
B MaTeMaTU4YeCcKOil Gopme.

VY4eOHblll Kypc ajireOpbl M Hayajd MaTeMaTUYECKOrO aHaJIN3a 3aKiIaJblBAET OCHOBY
JUISL  YCIICITHOTO OBJAJCHUS 3aKOHaMH (PU3UKH, XUMHH, OWOJIOTHUH, TOHHUMaHUS
OCHOBHBIX TEHIEHIUN pPa3BUTHS SKOHOMUKHM M OOIIECTBEHHOM 3>KWU3HH, MO3BOJISIET
OpUEHTHUPOBAThCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO MHCIIONb30BaTh WX JJIs JajbHelmero oOpa3oBaHHs M B IOBCEIHEBHOMN
#u3HU. OBnazeHue aObCTPaKTHBIMU M JIOTMUECKH CTPOTMMH KOHCTPYKIUSIMU aiareOpbl
M MaTeMaTHYEeCKOro aHaliu3a pas3BUBAaECT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000OCHOBBIBaTh HMCTUHHOCTb, JIOKA3bIBaTh YTBEP)KIAEHUS C MOMOIIbI HWHIYKIUU
M paccyXnaaTb JEIyKTUBHO, HCIOJb30BaTh OOOOIIEHHME U  KOHKPETH3ALHUIO,
abcTparvupoBaHUe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uzyuenus yueOHOro Kypca «Anredpa u Hauyajia MaTeMaTHYECKOTO aHAIIN3a)
oOyuaroluecs MoJly4yatoT HOBBIM ONBIT pEIICHUs MPUKIIAIHBIX 33]1a4, CAMOCTOSITEILHOTO
NOCTPOEHUSI MAaTEMAaTHYECKUX MOJENEN pEeabHbIX CHUTyalWld, WHTEPIPETALHNH
MOJIYYEHHBIX PEIIECHUM, 3HAKOMSITCS C IPUMEPAMH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEMN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMUCS MATEMATUUECKUMU OTKPBITUSIMU U UX
aBTOpaMH.

VYueOHbIll Kypc 001aaeT BOCIIUTATEIIBHBIM MOTEHIIUAIOM, KOTOPBIM peain3yeTcs
KaK 4epe3 Y4eOHBIM Matepuall, CHocOoOCTBYIOUIMNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUs, Tak M uyepe3 creuuduky ydeOHOW [eATeTbHOCTH, TpeOyrome
MPOJOJIKUTEILHON KOHIEHTPAllMd BHUMAHUS, CaMOCTOATEIBHOCTH, AaKKypaTHOCTH
U OTBETCTBEHHOCTH 32 MOJyYCHHbIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTEeMaTHYECKOTO aHaln3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B crtpyktype yueOHOro Kypca «Anredpa M Hayansa MaTEMaTUYECKOTO aHATU3a»
BBIICJICHBI CJIEIYIOLIUE CONEPHKATENBHO-METOANYECKUE JIMHUM: «UHCIa U BBIYUCIEHUSY,
«DyHKIIMU U TpaduKn», «YpaBHEHHS M HepaBeHCTBa», «Hauama maremMaTuueckoro
aHanuza», «MHOXKecTBa W JIOTHKa». Bce OCHOBHBIE COIEPKATEIbHO-METOIUYECKHE
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JUHUM U3YYalOTCs HA MPOTSHXKEHUHU JBYX JIET OOy4YeHHs Ha YPOBHE CPEIHEro OO0IIero
oOpa3oBaHMsl, €CTECTBEHHO JOIOJIHSASA JIPYr Apyra U MOCTENEHHO HACHILAsACh HOBBIMU
TEMaMU U pasjenamu. J[aHHBIM yuyeOHBIH Kypc SIBISE€TCS MHTETPATUBHBIM, MTOCKOJIBKY
o0BbeIMHAET B ceOe colepiKaHne HECKOJIBKUX MaTeMaTHYECKUX TUCIUIUINH, TAKHMX Kak
anredpa, TPUrOHOMETPHSI, MATEMAaTUUECKUI aHATIN3, TEOPUsI MHOXKECTB, MaTEMaTHYECKast
noruka u apyrue. [lo Mepe Toro kak oOyyaromniiecsi OBJIaIeBalOT Bce Oosiee MIMPOKUM
MaTeMaTHYeCKUM  ammapatoM, y  HHX  [IOCIeIOoBaTeabHO  (opMmupyercs
U COBEpIICHCTBYETCSI YMEHUE CTPOUTh MaTEMaTHUECKYI0 MOJIEIb pEalbHON CUTYallUH,
NPUMEHSTh 3HaHUS, TOJYYCHHBIE MPH H3YYCHHH Y4YeOHOTO Kypca, IS pElIeHUs
CaMOCTOSITENIBHO  COPMYJIMPOBAHHOM  MaTeMaTW4YecKOM  3adaud, a  3aTeM
HMHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTONMYECKass JHHUS «Yuciaa ¥ BBIYUCICHHUS» 3aBeplIacT
(opMupOBaHHE HAaBBIKOB HCIIOJIb30BAHUS JCHCTBUTENBHBIX YHCEI, KOTOpPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOIiero oOpaszoBanusi. Ha ypoBHe cpenHero oOiiero
oOpa3oBaHMsl 0co00€ BHUMaHHE yaenseTcss (OPMUPOBAHUIO HABBIKOB PallMOHAIbHbBIX
BBIUMCJICHUH, BKIIIOYAIOMIMX B ce€0sl MCIOJIb30BAaHUE Pa3IMUHBIX (OPM 3amUCH YHCIA,
YMEHHE JeNaTh TNPUKUIKY, BBHIMOJIHATH NPHUOIMKEHHBIE BBIUMCICHUS, OLIEHUBATH
YHCJIOBBIE BBIpAXEHMs, padOTaTh C MAaTeMaTUYECKUMH KOHCTaHTaMH. MHOecTBa
HATypaJIbHBIX, IENbIX, PAIMOHAJIBHBIX W JEUCTBUTENBHBIX YHCEN TOTOIHIIOTCS
MHO’KECTBOM KOMIUIEKCHBIX 4Mcesl. B KaXIoM M3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My CHEIU(pHUUECKHe 3aJaud M OIlepaluu: JACJIEHHE Halelo,
OTIEpUPOBAHME OCTaTKaMHU HA MHOXECTBE IIENBIX YHCEed, OCOOBIE CBOMCTBa
paloOHaJIbHBIX M HPPALMOHAIBHBIX YHUCEN, apu(METHUYECKHE OIlepalu, a TaKke
W3BIICYCHUE KOPHS HATypaJlbHOW CTETIEHH HAa MHOXKECTBE KOMIUICKCHBIX YHCET.
bnarogaps mociemoBaTeNbHOMY  PACHIMPEHHIO  Kpyra  HCIHOJB3YEMBIX  YHCEll
U 3HAKOMCTBY C BO3MOXKHOCTSIMM MX NPUMEHEHUS IJsl PEUIeHMs] pa3Iu4HbIX 3a]ad
dopMupyeTcsi TMpeAcTaBIeHHE O EIMHCTBE MaTeMaTHKH KaK HAayKd W €€ pOJu
B TIOCTPOCHHM MOJIENEeH peajbHOro MHpa, HIMPOKO HCHOIB3YIOTCS 000011eHne
Y KOHKPETU3AIIHS.

JIuaust «YpaBHEHUS M HEPABEHCTBAY pean3yeTcs Ha MPOTSHKEHUH BCEro 00ydIeHUs
Ha ypOBHE CpelHero o01iero oopa3oBaHus, MOCKOJIbKY B KaKaoM paszzaene [Iporpammbl
NPEeIyCMOTPEHO pEIICHWE COOTBETCTBYIONIMX 3a7ad. B pesynbrare oOydarommecs
OBJIAJICBAIOT PA3NIUYHBIMA METOJIaMU DEILIEHUS PALMOHAIBHBIX, HpPpalMOHAJIbHBIX,
MOKa3aTeIbHbIX, JIOTAPUPMUUECKMX U TPUTOHOMETPUUECKUX YpaBHEHHI, HEPAaBEHCTB
M CHUCTEM, a TaKXe 3ajad, CoJepKammx mapamerpsl. [lonydeHHbIE yMEHHs IIMPOKO
MCIIOJIb3YIOTCS IPU MCCIEAOBAHUN (PYHKIIMM C TIOMOIIBIO TPOU3BOJHON, MPU PELICHUN
NPUKJIATHBIX 33734 M 33/a4 Ha HaXOXJACHHE HAMOONBIINX M HAUMEHBIINX 3HAYCHUU
¢yukiun. JlanHas copep:kaTtenbHas JUHHUS BKIIOYaeT B ceOs Takxke (HOpMHUpOBaHHE
YMEHHI BBINOJHATH pacuyeTbl 1o (opmynaMm, mnpeoOpa3oBaHHsl PpPalUOHATBHBIX,
UppAlMOHAJIbHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BbIPAKEHU,
colep)kalux cTeneHu u Jjorapudmel. brmarogaps usydeHuio anreOpandeckoro
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MaTepuaga MPOUCXOAMUT JalbHEHIIee Pa3BUTHE AITOPUTMHUUYECKOTO U aOCTPAaKTHOTO
MBILLUIEHUS 00y4aroumxcs, pOpMUPYIOTCS HABBIKU IEAYKTUBHBIX PAcCyKJI€HUHN, pa0OThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUE
paBEeHCTB W HepaBeHCTB. Aurebpa mpennaraetT dS(O(eKTHBHbIE HWHCTPYMEHTHI
JUISL pELLICHUS IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJIAIHO JEMOHCTPUPYET
CBOM BO3MOXXHOCTH Kak SI3bIKa HAYKH.
ConepxxarenbHo-MeTOoqMueckass  JuHUA ~ «DyHKmuM U rpaduKu»  TECHO
neperieTaeTcs ¢ APYrUMU JUHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3alaeT  IOCIENOBAaTENbHOCT,  M3Y4YEHHMs  Marepuana. V3ydeHume  cTeneHHOW,
MOKa3aTeIbHON, JOrapu(pMUUECKOM M TPUTOHOMETPUUECKHX (YHKIUH, UX CBONCTB
U TIpauKOB, WCIOJb30BaHME (DYHKIMU sl pelleHus 3aAad W3 JAPYTUX Y4eOHBIX
IIPEIMETOB M PEaJbHOM XKU3HMW TECHO CBA3aHO KaK C MAaTEMaTUYECKUM AHAIN30M,
TaK U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM 0oJiblIOe BHUMAHUE yIEsAETCs
(opMUPOBaHNIO YMEHHUS BbIpaxaTb (OpMYyJIaMU 3aBUCUMOCTH MEX]Y Pa3IMYHBIMU
BEJIMYMHAMU, UCCIEA0BaTh MOITYYEHHbIE (DYHKIMH, CTPOUTh UX Trpaduku. Marepuan
ATOM COAEpPKATEIBHOW JTMHUU HAIIEJIEH Ha Pa3BUTHE YMEHUIN U HABBIKOB, MO3BOJIIOIINX
BBIpaXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMM B Pa3IM4YHON (pOpMe: aHAIUTUYECKOM,
rpadguueckoil u cnoBecHoOi. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILLUIEHUS, CHOCOOHOCTH K 000OIICHNIO U KOHKPETU3AIMH, NCIIOJIb30BaHNIO aHATIOTHH.

ConepxarenpHass JuHUA «Havana mareMaTWyeckoro aHaimusa» I03BOJISET
CYLLIECTBEHHO pACIIUPUTh KPYyr KaK MaTEMaTUYeCKHX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYaIOUIMMCS, TaK KaK y HUX MOSIBJISIETCS BO3MOXKHOCTb CTPOUTDH IpapuKu
CJIOHBIX (PYHKIMH, ONPEAENSATh UX HAUOOIbIINE U HAUMEHBIIINE 3HAUSHUS], BBIYUCIISATh
wiomaau GUryp u o0beMbl Tel, HaXOAUTh CKOPOCTH U YCKOpEHHUs Ipoueccos. J(aHHas
coJiep KaTesIbHAsI JIMHKUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH IIOCTPOEHUSI MaTEMAaTHYECKHUX
MOZEJIed peaNbHbIX CHUTyallMid, TIO3BOJISIET HAXOJWUTh HAWIyYIllee pEIICHHUE
B IPUKIAIHBIX, B TOM YHCJIE COLMAJIBHO-)KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOIO0 aHajlau3a CIOCOOCTBYET pPa3BUTHUIO AOCTPAKTHOIO,
(OpMaNIbHO-JIOTMYECKOTO M KPEaTUBHOTO MBIIUICHUSA, (OPMUPOBAHUIO yMEHUMN
pacno3HaBaTh MPOSBICHHS 3aKOHOB MAaTEMATHKM B HAayKe, TEXHHKE U HCKYCCTBE.
OOyuaroliyecs y3HAIOT O BBIJAIOIIMXCS PE3YNbTAaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKd, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKas! JTUHUA «MHOXECTBA U JIOTUKa» BKIIOYAET B ceOs
AJIEMEHTBI TEOPUU MHOXECTB U MAaTEMaTUYECKOM JIOTHUKU. TeopeTUKO-MHOKECTBEHHBIE
MIPEACTABICHNUS] NPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMaTUKH M IPEJIararT
HanOoJiee YHHMBEPCAIbHBINA S3bIK, OOBEIMHSIONIMI BCE pa3fesibl MaTEeMaTUKU U €€
MIPWIOKEHUH, OHU CBA3BIBAIOT PA3HbIE MAaTEMAaTUYECKHUE JUCLUIUIMHBI U UX MPUIIOKEHUS
B eIuHOe Lenoe. BaxHO n1aTh BO3MOMKHOCTH O0y4YarolIeMycCsi MOHUMAThb TEOPETHKO-
MHOXECTBEHHBIM  S3BIK ~ COBPEMEHHOM  MAaTeMaTHMKM W  HUCIOJIb30BaTb  €r0
JUTSL BBIPAXKEHUSI CBOMX MbICHEH. J[pyruM BaKHBIM MPU3HAKOM MATEMATUKHU KaK HayKu
clleyeT NpHU3HaTb CBOWMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHUM M CII€OBAaHUE
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OTIpENIeTICHHBIM TpaBUaM TOCTPOCHUS JTOKA3aTeIhCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEeMaTHYeCKON JIOTUKA  CIIOCOOCTBYET  Pa3BUTHIO  JIOTUYECKOTO  MBINIJICHHS
00y4aromuXxcsi, MO3BOJISIET UM CTPOHWTH CBOM PACCYXJICHHUS HAa OCHOBE JIOTHUECKHX
npaBuj, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIECKOTO aHaN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO MOJICTUPOBAHUSI, KOTOPBIC MPU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABHIKOB TMOCTPOCHHS MOJENICH peaJbHbIX CUTYaIlHid, WCCIICIOBAHUS
TUX MOJEJNed C TIOMONIbIO ammapara ainreOpsl W MaTEeMaTHYeCKOTO aHaju3a,
WHTEPIPETAMHA TOJTYYCHHBIX PE3YJIbTaTOB. TakWe 3aJaHusl BIUICTCHBI B KaXKIbIH
U3 paslenoB MPOTpPaMMbl, IOCKOJIBKY BeCh MaTepuand ydeOHOro Kypca HIHpPOKO
UCIIONIB3YETCSl Ui PEIICHHWs TMPUKIAJHBIX 3adad. [lpu  pemieHun  peasbHBIX
MPAKTUYECKHX 3a/1a4 00yJarorecs: pa3BuBaloT HabI0JaTeIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIOJNB30BAaTh AaHAJIOTHIO, 0000maTh U
KOHKPETH3UPOBaTh Tpodiemy. [lesTenbHOCTh 10 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 33/1ad OPraHU3yeTCsl B IMPOIECCe M3YUYEHUs BCEX TEeM y4eOHOTo Kypca
«Anre0Opa U Hayana MaTeMaTHYECKOTO aHAIN3ay.

Ob1ee yncIo 4acoB, pEKOMEHIOBAaHHBIX JIJIs1 U3YUEHHUs y4eOHOTo Kypca «Anredpa
M Hayajga MaTeMaTH4YecKoro aHanmsa», — 272 daca: B 10 kmacce — 136 yvacoB (4 uvaca
B Hefento), B 11 kiacce — 136 yacoB (4 daca B HeJEI0).

Bo3moskHa KOppeKTHpOBKa 00IIIETO YHCIIa YaCOB, PEKOMEHIOBAHHBIX JISl U3yUYEHUS
y4eOHOT0 Kypca, C YI4eTOM WHANBHIYAIBHOTO TOX04a 00pa30BaTENbHBIX OpraHU3aInuit
K yriayOJIeHHOMY HM3y4YeHHUIO anreOpbl M Hadal MaTeMaTHYeCKOro aHaiu3a, B paMKax
COOJII0/IEHN S TATUEHUYECKUX HOPMATHUBOB K HEJIEIbHOM 00pa30BaTeIbHON HArpy3Ke.

COAEPXAHUE OBYYEHUA
10 KITACC

Yucjia v BbIYUCTIEHUS

Pammonansubie uncia. OOBIKHOBEHHBIC W JECATUYHBIC JPOOH, TIPOIICHTHI,
OeckoHeuHble nepuoauyeckue apoou. [lpumenenue apodeit u NPOLEHTOB ISl PEIICHUs
IPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HU.

JeucrBurenbHble  uyMciia.  PalMoHallbHBIE W UPPALMOHAJIBHBIC  YHCJIA.
ApudmMernueckre onepanuu ¢ IeUCTBUTEIBHBIMU YnuciIiaMid. MOAyTb IeHCTBUTEILHOTO
yucia u ero cBoicrBa. [IpubnvkeHHbIe BBIYUCIICHHUS, TTPABUIa OKPYTJICHUS, PUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYMCIICHHM.

Crenenb ¢ 1enbIM okasaresiaeM. bunom Hrrotona. Mcmonb3oBaHue mMOaXOAAIEN
dbopMBl  3amMCH  JEHCTBUTENBHBIX YWCENT JJIS PEIICHUS TMPAKTUYSCKUX 3a]ad
Y NPEACTABIICHUS TaHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb ¢ palMOHAIIBHBIM  TIOKa3aTeleM W €€  CBOMCTBa, CTENEHb
C JEUCTBUTEJIbHBIM [1I0KA3aTEIIEM.
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Jlorapugpm uymcna. CpoiictBa Jnorapudma. JlecsiTuuHble U  HaATypalbHbIC
JOTapU(PMBI.

CuHyc, KOCHUHYC, TaHTE€HC, KOTAaHI'€HC YHCIOBOTO AapryMEHTa. ApKCHHYC,
apKKOCHUHYC M apKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa ¥ TOXJIECTBEHHbIE NMPe0Opa3oBaHMs. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHMSI W  ypaBHEHHUS-CIEACTBUA. HepaBeHCTBO, pelIeHUE
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS] IEeJNbIX U JPOOHO-pAllMOHANBHBIX YpaBHEHUU
U HEPaBEHCTB. MHOrowieHbl OT OJHOW NE€pEeMEHHOU. JleleHue MHOTrO4JIeHa
Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema besy. MHorouseHs! ¢ neasiMu KodhPuiimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHHM, COACPKAITUX CTEIIEHU 1 KOPHHU.

Wppaunonaneueie ypaBHeHHs. OCHOBHBIE METOAbl PEUICHUS HPPALMOHAIbHBIX
YpaBHECHUM.

ITokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHUS IOKAa3aTENbHBIX
YpaBHEHU.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALTUX Jorapumebl.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOAbI PELICHUS JIOTapU(PMHUUECKUX
YpaBHEHUH.

OcHoBHBIE TpUrOHOMETpUYeckue Gopmyrbl. [IpeoOpazoBaHre TPUTOHOMETPUUECKIX
BbIpaXCHUU. Perienrne TpUroHoOMETpUYECKUX YPABHEHU .

Pemenue cucrem NMMHENHBIX ypaBHEHUA. MaTpuiia CUCTEMBI JINHEMHBIX YPABHEHUM.
Onpenenurenb MaTpUIBl 2X2, €ro reOMETPUYECKUN CMBICT U CBOMCTBA, BBIUMCIICHUE
€ro 3HA4YE€HUs, NPUMEHEHUE OMNPEACIUTENS [JIs PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM. Pelienne npukIiIaiHbixX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI JUHEUHBIX YPABHEHUN.
HccnenoBanue mocTpoOEHHON MOAENM € IIOMOIIBIO MaTPULL U ONPEIECIIUTENEH.

[TocTpoeHne MareMaTUYEeCKUX MOJEIEH PEATbHOW CUTyallud C ITOMOIIBIO
YPAaBHEHHM W HEPABEHCTB. lIpMMeHEHHE ypaBHEHHM W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/a4 U 3a7a4 U3 pa3InuHbIX 00JacTel HayKH U peaJIbHOM KU3HHU.

DyHKIUU U TPauKu

OyHkuUsA, cnocodbl 3agaHus  QyHKIuU. B3auMHO o0OpaTHble  QYHKIUU.
Kommozumus gyskiuii. ['paduk pyHknmm. IneMeHTapHbie TpeoOpa3oBaHus rpaukoB
(byHKITHIA.

OObnacTe ompeneneHUss U MHOXKECTBO 3HaueHWd (ynkuuu. Hynu ¢yHkuum.
[IpoMexyTku 3HaKomocTtossHCTBa. YeTHble W HedeTHble GyHKIuH. [lepuonnyeckue
¢yskuu. [IpomexxyTkn MOHOTOHHOCTH (pyHKIIMU. MaKkCHMyMbl U MUHUMYMBI ()YHKIIUH.
Haubonbiiee n HauMeHblIee 3HaUeHNs (PYHKIIMN Ha IPOMEXKYTKE.

Jluneitnasi, KBampaTU4Has ¥ JIpPOOHO-IMHEWHAS (QYHKIUU. ODJIEMEHTapHOE
MCCJIEIOBaHUE U TOCTPOCHUE UX IrPaUKOB.
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CrenenHass (QyHKIMsS C HaTypaJbHbIM U IENbIM MoOKa3ateneM. Ee cBoiicTBa
u rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0il cTeneHn Kak (YHKIIMH OOpaTHOU CTerneHu
C HaTypaJIbHBIM MTOKa3aTeJIeM.

[TokazatenpHast u JorapudmMuyeckas (QYHKIUH, HX CBOWCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB QyHKIUHI 1J1s1 pelIeHus] ypaBHEHHH.

Tpuronomerpudeckasi OKpyKHOCTb, OMPECIICHUE TPUTOHOMETPUUYECKUX (QYHKITHI
YHCIIOBOTO apryMEeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBaeHusX. ['paduku
peanbHBIX 3aBHCUMOCTEH.

Hayajia MaTeMaTH4€CKOIro aHAIH3a

[locnenoBarenbHOCTH, CMOCOOBI  3aJaHusl  MOcjaenoBaTelbHOCTEH. Meton
MaTeMaTU4eCKOM MHIYKIUU. MOHOTOHHBIE U OIPaHUYEHHBIE ITOCIEAOBATEIBLHOCTH.
HcTopust BO3HUKHOBEHHUS! MATEMATUYECKOTO aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpudeckass Mporpeccuu. beckoHeuHo yObIBaroIas
reoMerpuueckas mnporpeccuss. Cymma OECKOHEUHO YOBIBAIOLIEH TI'€OMETPUYECKOM
nporpeccuy. JIMHEWHBIM W AKCIMOHEHUHAIBbHBIA pocT. Yucno e. dopmyiia CIOKHBIX
IIPOLICHTOB. M cIonp30BaHue NMPOrpPeECCUM Uil PELICHUS PEabHbIX 3a7a4 IIPUKIAIHOTO
Xapakrepa.

HenpepriBable (QyHKIIMU U UX cBOoMcTBA. Touku paspbiBa. ACUMHOTOTHI rpadUKOB
¢bynkuuii. CBoiicTBa (GYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. MeToJ HHTEepBaJIOB
JUTSl petieHust HepaBeHCTB. [[prMeHeHne cBOMCTB HeMpephIBHBIX (DYHKLMMA 7151 pelIeHUs
3a/1ad4.

IlepBass u BTOpas mnpousBogHble ¢QyHKIUU. OrnpeneneHue, reoMeTpPUUECKUn
1 (pu3nuecKkuil CMbBICT TPOU3BOHON. YpaBHEHHE KacaTelIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie 3neMeHTapHbIX (GyHKUMNA. [Ipow3BogHasi CymMMmbl, MPOU3BENCHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHUI.

MHoxecTBa U JIOTHKA
MHO0K€eCTBO, onepanyu HajJ MHOKECTBAMU M UX CBOMCTBA. [[narpammel Diinepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO amIapara sl ONMCAaHUs PEeAIbHBIX
MIPOIIECCOB U SBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Onpenenenue, TeopemMa, CBOHCTBO MaTeMaTHYECKOro OOBEKTa, CIICJICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yucia 1 BbIYHCIEHUS
Harypanbhsbie u uensie uncina. [I[puMmeHenrne npu3HakoB ACITMMOCTH LIEIbIX YHCEII,
HauOobIMi o0 neautens (nanee — HOJl) u HanmensbInee olliee KpaTHoe (fanee —
HOK), octatkoB o moay:mto, anroput™ma EBknuaa s pemeHus 3aj1a4d B EIbIX YUCIIaX.
Kommexchpie yncna. Anredpandeckas U TpUroHOMeTpuueckass (OpMbl 3alucu
KOMILJIEKCHOTO 4ucia. ApudMeTruueckue Oomnepanry ¢ KOMIUICKCHBIMHA YHCJIaMH.
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N3o0pakeHrne KOMITJIEKCHBIX YHCENT Ha KOOPAWMHATHOU MtockocTu. Dopmyrna Myaspa.
Kopau n-oii creneHun u3 KOMIUIEKCHOTO 4ucia. [I[pyuMeHeHrne KOMIIJIEKCHBIX YHCEI
TUTSI petieHust GU3NIECKUX ¥ TEOMETPUUECKIX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucteMa U COBOKYNHOCTh YPaBHEHUN W HEPABEHCTB. PaBHOCUIIbHBIE CHUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIbIO TPUTOHOMETPUYECKON
OKPY>KHOCTH. PernieHne TpuroHoMeTpuIeCKuX HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IBI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
HppanMoHaIbHbIX, MOKA3aTEJIbHBIX U JOTapU(DMUUYECKUX YPABHECHUM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMM.

[IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0O MAaTEMaTHYECKHUX
3ala4y U 3a7a4 W3 PA3MYHbIX O0JacTEel HAyKH U pealbHOM >KU3HU, MUHTEPIIpETAIUs
IIOJIyYE€HHBIX PE3YJIbTATOB.

DOyHKUNH U rpaduku

I'paduk xomnozunuu GyHkuui. ['eomerpudeckue oOpasbl ypaBHEHUIM U HEPABEHCTB
Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINHA, UX CBONCTBA U TPAPUKH.

['paduueckue MeTobl pelieHus ypaBHEHU U HEPABEHCTB. [ 'paduyeckrue MeTo bl
peleHns 3a1a4 ¢ mapameTpaMu.

Hcnonbs3zoBanne  rpa@ukoB  (QyHKOMI A7 MCCIAEAOBAHUS  MPOLECCOB
U 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NpPHU PEUICHUH 3aJad M3 JPYrUX YYEOHBIX
IIPEIAMETOB U PEAIIbHOU KU3HMU.

Hayajia MaTeMaTH4€CKOIro aHAIM3a

[IpuMeHeHrne TPOU3BOAHOM K HCCIEAOBAHMIO (YHKUUA HAa MOHOTOHHOCTH
U KCTpeMmyMbl. Haxoxaenne HanOoNbIIero 1 HAMMEHBIIIETO 3HaYE€HUW HETPEepBhIBHOU
(GYyHKUIHUU Ha OTPE3KE.

[IprMmenenne nporn3BOAHOM ISl HAXO0KACHUS HAUTYUIIEro PENIEHUS B IPUKIATHBIX
3aj1avax, sl OMPEeNICHUsI CKOPOCTH M YCKOPEHHUS IIpolecca, 3aJaHHOro (opMyIIoi niu
rpaduKoM.

[lepBooOpasHas, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. IlepBooOpazHbIe
arneMeHTapHbIX QpyHkumid. [IpaBuia HaxoXIeHUs IepBOOOPa3HBIX.

HNurerpan. I'eoMeTpudeckui CMBICI HHTErpana. BbIYMCIIEHHE ONpEAEeIeHHOrO
uHTerpana no gopmyne Herotona—Jlenouuna.

[IpumeHeHne uHTErpaia g HaXOXKACHUS IJIOMAACH MIOCKUX QUTYp U 00bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepbr  pemienuit  auddepeHManbHbIX  ypaBHeHUN. Marematuueckoe
MOJIEJTMPOBAHUE PeaTbHBIX MPOLIECCOB C MOMOIIBIO AU hepeHIInaIbHbIX YpaBHEHUH.
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HPEAMETHBIE PE3YJIbTATBI

K koniy o6ydenus B 10 kiacce o0ydaronuics MojJyqduT CICAYIOIMIKNE MPeIMETHBIC
PE3yIbTaThI M0 OTACIBLHBIM TeMaM (eiepaTbHON paboueii mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTeMaTUYECKOTO aHAIHU3ay:

Yuciia v BbIYMCTICHHUS:

CBOOOZHO OINEpUpPOBaTh MOHATHSAMM: pAlUOHAJIBHOE YHUCIO, OECKOHEYHas
MepUoInYeCcKast 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YUCIIO, MHOKECTBA PALIMOHATIBHBIX
Y J€HCTBUTENBHBIX YHCEI, MOYJIb IEHCTBUTEIBHOIO YUCIIA,;

OPUMEHATh POOH M MPOLEHTHI JUIs PEIICHUs NMPUKIAJHBIX 33/1a4 U3 Pa3InUHbIX
OTpAaCIIE 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh NPUOJMKCHHbIE BBIYUCIICHUS, IpaBWIa OKPYIJVIEHUS, NPUKUAKY
U OLICHKY pe3yJbTaTa BbIUYNCICHUMN;

CBOOOHO OIIEPUPOBATH IMOHATUEM: CTENEHB C LEIBIM I10KA3aTeNIEM, UCII0Ib30BaTh
MOAXO/SILYI0 (POPMY 3aIIUCHU IEUCTBUTENIbHBIX YHCEI JIJISl pEIEHUS MPAKTUYECKUX 3aa4
Y TIPEJICTABIICHUS JaHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: apU(PMETUYECKUN KOpEHb HaTypajIbHOU
CTEIICHY;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM IOKA3aTENIEM;

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: JIOTapU(PM YnCIa, IECATUUHBIE U HATYPaJIbHbIE
JorapuQmsl;

CBOOOJITHO OMEpUPOBaTh MOHSATHSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHCJIOBOIO apIyMEHTa;

OIEpUPOBATh IOHATHUSAMHU: APKCHHYC, APKKOCHHYC MW apKTaHIE€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHMs M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHSITH Pa3JINYHbIE METO/IbI PEIICHUS PAllMOHANBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHHU, MPUMEHSATHh METOJI UHTEPBAJIOB JIJIs1 PELIEHUSI HEPABEHCTB;

CBOOOJHO OIEpPUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHON TepeMEeHHOH,
MHOTOWIEH C ILeJbIMU KO3(h(UIMeHTaMu, KOPHU MHOTOYJIEHA, MPUMEHATH JIeJICHUE
MHOTI'O4JIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera s pemenns
3a1ad4;

CBOOOJHO OIEpUpOBaTh MOHATHSAMHU: CHCTEMa JIMHEHWHBIX YpaBHEHHM, MaTpula,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICT, UCTOJIb30BATh CBOWMCTBA
ompeaenuTeNs 2 X 2 1A BBIYUCIACHHUS €ro 3HayeHHs, MPUMEHSATh ONpPEICIUTEIH
JUIsL PELICHUs CHCTEMBbl JIMHEHHBIX YPaBHEHHMM, MOJEIMPOBATH PEaJbHbIE CUTYallUH
C IIOMOINBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHMM, MCCIENOBAThb ITOCTPOEHHBIE MOJEIN
C IOMOIIIBIO MATPHIL U ONIPEAEIUTENEH, UHTEPIIPETUPOBATD ITOIYYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOWCTBA IEUCTBUIN C KOPHSIMH I IPe0Opa30BaHus BhIPAKEHUII;
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BBIIIOJIHATH MPeoOpa30BaHUsl YHCIIOBBIX BBIPAKEHUW, COJEPKALIMX CTENEHU
C palMOHAIbHBIM MTOKA3aTEIEM;

MCIIOJIb30BaTh CBOWCTBA JIOTapU(MOB ISl MPeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAKCHUM;

CBOOOZIHO  OMEpUPOBATh  MOHATUSAMHU:  HMPPALMOHANBHBIC, TOKAa3aTEJbHbIC
U JIoTapu(PpMUUECKHE ypaBHEHHUS, HAXOAUTh MX PELICHUS C MOMOIIBIO PAaBHOCHIBHBIX
IIEPEXO0/I0B WIIA OCYIIECTBIISS IPOBEPKY KOPHEMN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE (OPMYJBl i TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOJTHO ONEPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHSITh
HeoOXoauMble (OpPMyJbl ISl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJEJIUPOBATh peabHbIE CUTYallMH HA SI3bIKE areOpbl, COCTABIISITh BBIPAXKEHMUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCJIOBUIO 3aJa4M, HCCIECAO0BATH ITOCTPOCHHBIE MOJIEIH
C MCIIOJIb30BAHHUEM allliapara aiareopsl.

DOyHKUUM U TPpaPuKu:

CBOOOJHO OINEpUPOBaTh MNOHATHUSAMHU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aMMHO OOpaTHbIe (DYHKIIMH, KOMMO3UIIMA (PYHKIUH, Tpaduk (QyHKIINH, BBIIOIHATH
aJIeMEeHTapHbIE IPeoO0pa3zoBaHusl rpa@uKoB (HYHKIIHIA;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: 00JACTh ONPEEICHHSI 1 MHOXKECTBO 3HAYEHUI
byHKIMH, HyTW QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZIHO  OMepUpOBaTh MOHATHSMHM: UYETHblE M  HEYeTHble (yHKUHH,
nepuoandeckre QYHKIUH, TPOMEKYTKA MOHOTOHHOCTH (YHKIIUH, MaKCHUMYyMBbI
U MHUHUMYMbl (QYHKIMH, HauOoNblllee W HaUMEHbIIEe 3HaueHue (QYHKIUU
Ha MPOMEKYTKE;

CcBOOO/IHO OTIEPUPOBATH MOHATHIMHU: CTENIEHHAs PYHKIMS C HATYPaJIbHBIM U LIEJIBIM
nokaszatesnemM, rpa@uK CTENEeHHOW (YHKIMHM C HATypaJbHbIM U LEJIbIM IOKa3aTelieM,
rpa@uKk KOpHS n-0oil CTENEeHH Kak (PYyHKUMHM OOpaTHOM CTENEHUW C HATypabHBbIM
nokazaTesniem;

OTIEpUPOBATH MOHATHIMU: JTMHEHHAS, KBaJpaTUIHAs U IPOOHO-THHEHHAs PYHKIINH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIeI0BAaHUE U MTIOCTPOCHHUE UX TPAPHUKOB;

CBOOOZIHO OINEpUPOBaTh TMOHATUSMHU: TIOKa3aTelbHasg M Jorapumuyueckas
(GYHKIMH, UX CBOMCTBA U TpadMKH, UCIIOJIb30BATh X IpadUKH IS pEIICHUs YpaBHEHU;

CBOOOJHO  OMEpPUPOBAaTh  MOHATHSIMU:  TPUTOHOMETPUYECKAas  OKPYKHOCTb,
oTpe/ieNieHUEe TPUTOHOMETPUYECKUX (QYHKITUI YHCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYHKIUN AJI UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PEIIeHUH 3a7ad U3 APYrux y4eOHBIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXKaTb
dbopMynamMu 3aBUCUMOCTH MEK/y BEIMYMHAMU;

Hauvana maTemaTn4yeckoro anajimsa:
CBOOOJHO OMEpUpPOBATh TMOHATUAMH: apuUPMETHUYECKass U TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YyObIBarol[asi TeOMEeTpUYecKas Mporpeccus, JIUHEHHbIN
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U SKCIIOHEHIMAJIBHBIM POCT, (hOpMyJia CIIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCII0JIB30BATh IIPOTPECCUM ISl PELLIEHUS peaIbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa;

CBOOOJIHO OINEpPUPOBATh MOHATUAMM: IOCIEI0BATENIBHOCTb, CIIOCOOBI 3a/laHus

IIOCJIEIOBATEILHOCTEW, MOHOTOHHBIE M OTPAaHUYEHHBIE IIOCIEA0BATEIILHOCTH, [IOHUMATh
OCHOBBI 3apO0>KJICHUS] MAaTEMAaTUYECKOT0O aHaJIn3a KaK aHajanu3a OECKOHEYHO MaJblX;

CBOOOIHO OTEPUPOBATH MOHITHSIMH: HEMPEPHIBHBIE (DYHKIMHM, TOUYKH pa3phbiBa
rpaduka QyHKIHH, aCHMITOTHI Ipadrka QyHKIUH;

CBOOOJTHO ~OINEpUPOBaTH MOHATHEM: (DYHKILMS, HEIpEpbIBHAs Ha OTpE3KeE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH ISl peLICHUS 3a/1a4;

CBOOOJHO ONEPHPOBATH MOHATHSAMU: MEpBasi U BTOPasl MPOU3BOAHBIE (YHKLIUH,
KacaTelibHas K Tpaduky QpyHKIUY;

BBIYHUCIIATh MPOU3BOJHBIE CYMMBbI, TPOU3BEAEHUS, YACTHOIO U KOMIIO3UIIMHU ABYX
(YHKIMI, 3HaTh IPOU3BOJHBIE AIEMEHTAPHbBIX (PYHKLUII;

HCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUIN CMBICI TPOU3BOAHOM JJIsl pEeIICHUS
3a1ad.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OTEpUPOBATH MOHIATUSIMU: MHOKECTBO, OTIEPAIIMH HaJl MHOXXECTBAMU;

VCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Ui ONKWCAHUSA PEaIbHBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEILICHUH 3a7a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH IMOHATHUSMH: OIpEIeIeHHe, TeopeMa, ypaBHCHHE-
CJIEACTBUE, CBOMCTBO MATEMaTUYECKOTO OOBEKTa, J10KA3aTeIbCTBO, PABHOCHUJILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce o0y4arouiuiicst MOJIy4YHT CIETYIONINE MPEIMETHBIE
PEe3yNbTaThI IO OTAEIBHBIM TeMaM (peepanbHoOi paboueit mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayana MaTEMaTUYECKOTO aHAINU3ay:

Yucya 1 BbIYHCIEHUS

CBOOOJHO OIEpPUPOBATh MOHATHSAMU: HATypajdbHOE U IE€JI0€ YUCIIO, MHOXKECTBA
HaTypaJbHBIX U IEbIX YUCEN, UCIIOIB30BaTh MIPU3HAKU AEIUMOCTH 1enbix unces, HOJI
n HOK HaTypanbHbBIX 4uces 151 pelIeHUs 3a1a4, IPUMEHATh aIropuT™ EBKinaa;

CBOOOJTHO OTIEPUPOBATH MOHSITHEM OCTATKa MO MOYJII0, 3aITUCHIBATh HATypaIbHBIC
YHCia B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO ONEPUPOBATh MOHATHUSAMH: KOMIUICKCHOEC YHCIO W  MHOXECTBO
KOMIUIEKCHBIX ~YHCEJI, NPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B ajareOpamdeckoit
U TPUTOHOMETPHUYECKON (hopMe, BBINOJHATH apu(METHUYCCKHE OIepalid ¢ HUMH
1 n300pakaTh Ha KOOPIUHATHOM TIJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATUSAMHU:  HppalMOHANbHBIE, IOKa3aTeJIbHbIE
1 Jiorapu(MUIECKue HEPABEHCTBA, HAXOAUTh WX PEHICHUS C MIOMOIIBIO0 PaBHOCHIBHBIX
EPEXO/IOB;
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OCYIIECTBIISITh OTOOP KOpPHEH MpHU pPEHIeHHH TPUTOHOMETPUYECKOTO YPaBHEHMS,

CBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATh
HeoOXoAauMble (OpMynbl JUIsl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
HEPaBEHCTB;

CBOOO/ZIHO ONEpUPOBATh TMOHATUSMU: CHUCTEMAa U COBOKYNHOCTb YPaBHEHMMH
U HEpPAaBEHCTB, PABHOCWIBHBIE CUCTEMBI U CHUCTEMBI-CIICACTBUS, HAXOIUTh PELICHUS
CUCTEMBl M COBOKYIHOCTEH pAalHMOHAJIBHBIX, HPPALMUOHAIBHBIX, I10KA3aTEJIbHBIX
U JIorapu(pMUIECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTh palnyoHalibHblE, HUppallMOHANbHbBIE, OKAa3aTeNbHbIE, JOrapupMUUECKUe
U TPUTOHOMETPUYECKHUE YPABHEHNS U HEPABEHCTBA, COAEPKAIIUE MOLYJIM U ITapaMEeTphI;

OPUMEHATH IpauyecKue METObI AJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB, a TaKXKe
3a/1a4 C IapaMeTpaMu;

MOJICJIUPOBATh pEabHbIE CUTYAIIMU Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA U KX CUCTEMBI 10 YCIIOBHIO 3aa4H, UCCIIEIOBATH IOCTPOCHHBIE
MOJIEIM C UCIOJb30BAaHUEM ammapara aireOpbl, MHTEPIPETUPOBATH MOIYYCHHBIN
pe3yJIbTar.

DOyHKUUM U TPaPUKH:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C TOMOIIBIO  DJIEMEHTaApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTH T€OMETpUUeckue oOpas3bl YpaBHEHUN M HEPABEHCTB HA KOOPJUHATHOU
IJIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKITUI;

MPUMEHSATh QYHKIMU JIJI1 MOACTUPOBAHUS U UCCIIE0BaHUS PeaIbHBIX IIPOLIECCOB.

Hauaja MaTemMaTH4ecKOro aHaIu3a:

MCIIOJIb30BaTh TMPOW3BOAHYIO [UIsI WCCIENOoBaHUS (DYHKIMM Ha MOHOTOHHOCTB
U DKCTPEMYMBI;

HAaXOJUTh HaumOOJbIllee W HAWMEHbIEE 3HAYCHUA (YHKIUU HETPEPHIBHOM
Ha OTPE3KE;

WCIIONIb30BaTh  MPOM3BOAHYIO  JUJII  HAXOXKIEHUS  HAWIYYIIEro  PelIeHUs
B MPUKJIAJAHBIX, B TOM YHCJE COLIMAIbHO-3KOHOMMYECKHUX, 3ajauax, AJsl ONpeesIeHUs
CKOPOCTH U yCKOpPEHUS TpoIiecca, 3aJaHHoro (hopmymnoi mim rpaduxkom;

CBOOOHO OMEpHUPOBATh MOHATHIMH: MEPBOOOpa3Hasi, ONMpEACICHHBI HHTETpal,
HaXOJHUTh IEPBOOOPA3HBIC DIIEMEHTAPHBIX (PYHKIIMA M BRIYUCISATH HHTErpaj o hopmyiie
Hrrorona—JleiOnuna;

HAXOIUTh IJIOUIAIN TUIOCKUX PUTYp U 0OBbEMBI TEJI C TOMOIIIbIO HHTETpaa;

UMETh TPEACTABICHHE O MAaTeMaTHYeCKOM MOJCITUPOBAHUU Ha TpUMEpe
coctapiieHus nudepeHnanbHbIX YpaBHEHUM;

pelmath MpHUKIaJHbIE 3a7aud, B TOM YHCIE COLUAIHLHO-?KOHOMHUYECKOTO
1 (QU3HUECKOro XapakTepa, CpeACTBAMU MaTEMaTHYECKOTO aHATU3a.
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10 KJIACC
Haszpanue OcHOBHBIE BU/IbI ACSTEILHOCTH
OcHOBHOE coziepKaHuE
pazzeina (TeMbl) o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JNEHUCTBUTEIILHBIX YU CEIL HaJl MHO’KECTBAMH U UX CBOMCTBA. MHOYECTBEHHBIH anmnapar
MHOrOo4NEHBI. Jwuarpammel Disiepa — BeHna. JUUIS OIIMCAaHUSA X0/1a PELICHUS

PanmonansHbIe ypaBHCHUS
1 HEPaBEHCTBA.

CucreMsl JIMHEHHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pellIeHUS 3a1a4.

Pamnonaneabie unciia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHE IPOOH.
[Tpumenenue npoOeii 1 IPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JlercTBUTENBHBIC YHCIIA.
PanmonanbsHbie ¥ UppalMOHANIbHbBIC
yucaa. ApupMeTHiecKre onepanuu

C JICMCTBUTEILHBIMU YHCJIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTBa. [IpubnmxeHHbIe
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIYMCIICHUM.

MaTeMaTHYECKHX 3a7a4, a TAKKE
pEeaJbHBIX IPOLIECCOB U SIBJICHUM.
OnepupoBaTh NMOHIATUSIMU:
palMOHANIbHOE YUCIIO0, OECKOHEUHAs
nepuoIuyecKkast IpoOb, TPOLICHTHI;
VPPalUOHAIBHOE U JEUCTBUTEIIBHOE
YUCII0; MOAYJIb JEUCTBUTEIBLHOTO
YHCJIA; UCIIOJIB30BaTh 3TH NTOHATUS
IIPU IPOBEAECHUM PACCYKICHUI

U JI0Ka3aTeIbCTB, IPUMEHSTH APOOU
Y TIPOLICHTHI ISl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUW U pealbHOU KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYMCJIEHUS, IPABUIIA OKPYIJICHUS,
MIPUKUJIKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHUN.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIETBIMU
kodpunmnenramu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TI0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemenne npukiiaaspix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pelICHUs] pallMOHAIBHBIX U APOOHO-
paLMOHAJIbHBIX YPABHEHUN; 4 TAKKE
METOJI UHTEPBAJIOB ISl PEILIECHUS
HEPABECHCTB.

OneprpoBaTh NOHATUSIMHU MHOTOYJIEH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JACJIEHUE MHOIOWJICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera s pemienus
3a/1ay.

OnepupoBath NOHATHUAMU: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MAaTpPHUIIA,
ONIPEAECIUTENIb MATPULIBL.
Hcnonb30BaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 1715l BBIYUCIICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIIN JJIs1 PELICHUS CUCTEMBI
JIMHENHBIX YPaBHECHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C IMOMOIIBI) CUCTEMBI JIMHENHBIX
YPaBHEHHUI, UCCIEN0BATh
MTOCTPOEHHBIE MOJAEIH C IOMOILBIO
MATpPHIL U OIIPELICTIUTEIIE,
VMHTEPIPETUPOBATH MTOJTYYEHHBIN
pe3yJibTar
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OyHKIMHU U Tpauk.
Crenennast GyHKIUSA
C IICJIBIM TIOKa3aTeIeM

12

OyHKIHSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobpazoBaHus rpa@uKkoB QyHKITUH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YeTtHble 1 HEYETHBIE (QYHKITUH.
[leproanueckue QyHKINU.
[IpoMexyTK MOHOTOHHOCTHU
dbyHkuu. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha TPOMEXKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe

UCCJIEIOBAHUE U TTIOCTPOEHUE IPAPUKOB

3TUX PYHKIUH.

CreneHsb ¢ IEeJIBIM ITOKa3aTeIeM.
bunom HeroTona.

Crenennast GyHKIHSI C HATYPaTbHBIM
U LIeJIBIM IToKa3aTteyieM. Ee cBoiicTBa
U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOocoOBbI 3a/1aHusl PYHKINN; B3aUMHO
oOpaTHble (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux GyHKIMH, 00IaCTh
OIpe/ieNICHUs] U MHOXKECTBO 3HAUEHUHN
byHKUMU, HYJIW QYHKIHH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHyHasi, TpOoOHO-
JVHEWHAs U CTENeHHAs (PYHKIINU.
BbINOMHATE 351eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(bYHKITMHN, MAKCUMYMbBI I MUHUMYMBI
byHK1IMM, HAanOOIbIIIEe M HAUMEHbIIIEEe
3HaYeHUE (PYHKIMH Ha TPOMEXKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIpaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIHUH.

Bripaxkats opmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeIeJICHHE U CBOMCTBA
CTENEHH C LIEJIBIM [TOKa3aTeleM;
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noAXoAsIyIo Gpopmy 3anucu
JNEUCTBUTEIBHBIX YUCEIT JUISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

Apudmernueckuii KOpeHb 15 ApudmMernueckuii KOpeHb DOopMyIMPOBATH, 3AITUCHIBATH
N-OM CTEIEHU. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (hopme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTEIEHU N-oii cTenenu i npeoOpa3oBaHUs
U KOPHU. BBIPAKCHUM.
HppanroHanbHble ypaBHEHHUS. Haxonuts pemienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YpaBHEHUH C MOMOIIbIO
UPpALUOHATBHBIX YPABHEHU. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCHIIBHBIE TIEPEXOBI B PEILICHUH OCYILIECTBIISIS TPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. CrtpouTts rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu Kak oOpaTHOM
CTENEeHHU KaK (PyHKIUU 0OpaTHOM 1UTsl YHKIIMM CTENIEHU C HATypaibHbIM
CTEINIEHU C HATypaJIbHbIM MOKa3aTesIeM NIOKa3areseM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM DopMyIMpOBaTh ONPEACIIEHUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTesIeM U €€ CBOMCTBA.
[TokazarenbHast GyHKIUS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpaduka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUSA. OCHOBHBIE
METO/Ibl PEUICHUS MMOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C pallMOHATBLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALINX
CTENEHU C PAllMOHATBHBIM
IIOKA3aTeJIEM.

Hcnonn3oBath mudpoBbIe peCcypCh
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JUIS IOCTPOEHUs rpaduka
noKa3aTeNbHON (QYHKIIUU U U3YUCHHUS
€€ CBOMCTB.

Haxonuts pemenus moka3aTeabHbIX
YpaBHEHUU

Jlorapupmuyeckast pyHKIUS.

Jlorapudwm yucna. CroiicTsa

JlaBath onpenenenue Jorapudpma

Jlorapudmudeckre norapudma. JlecaTuanbie YHClIa; JECATUIHOTO U HATypaIbHOTO
ypaBHEHUS U HaTypaJibHbIE JOrapu(Msl. aorapudma.
[IpeobpazoBaHue BEIpaKEHUH, Hcnonb3oBath cBOMCTBA Jiorapu(MoB
COJIepIKaIINX JOrapru(MBbI. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHKUus, Jorapu(pMUUECKUX BbIPAKEHUH.
ee CBOiCTBa U rpaduK. Crpouts rpaduk norapupMuyecKon
Ucnons3oBanue rpaduka GyHKIUN dbyHKIIMU KaKk 0OpaTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapumuueckre ypaBHEHHUS. CBOWCTBA JIOrapu(PpMUUECKON (PyHKIIUH
OCHOBHBIE METOBI PEIICHUS JUTS peIlieHus 3a/ad.
norapu(pMUUECKUX ypaBHEHUH. Haxonuts perenust
PaBHOCUIIBHBIE TIEPEXO/IBI B PEIICHUHT Jorapu(pMUUECKUX ypaBHEHHIA
aorapu(MUYECKUX YpaBHEHUN C TIOMOIIIHIO PAaBHOCHUIILHBIX MIEPEXO0JI0B
WJIA OCYIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC M KOTaHTreHC | JlaBaTh ompeeieHus CuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>XKHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOI'O apTyYMEHTA; a TaKKe
apKCUHyca, apKKOCUHYCa U
apKTaHTeHCa YKcla.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Perienne TpuroHOMeTpUYECKUX
YpaBHEHUU

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIbI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOpMYITBI TPUTOHOMETPUHU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus MOCIEA0BATEILHOCTEH.
Meton MaTeMaTH4E€CKOM UHAYKIIUU.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmernueckasi u reOMeTpUYECKast
POTPECCUM.

beckoneuno yobiBaromias
reoMeTpudecKasi Iporpeccus.
CyMMma 6eCKOHEUHO YOBIBaOIICH
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMAIbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISl PELIEHUS PEAIbHBIX 33134
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
IIOCIICAOBATCILHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIE0BaTEILHOCTH Ha
MOHOTOHHOCTh M OTPAHUYEHHOCTb.
[TonmyyaTe npeacraBieHue

00 OCHOBHBIX HCSAX aHAIH3a
OECKOHEYHO MaJIbIX.

JaBarb onpenenenue
apu(pMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOJIUTh CYMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAOIICH
T€OMETPUYECKON MPOTPECCUH.
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Hcnonp3oBath nporpeccun

JUISL PEIICHUS 3a/1a4 MPUKIAJTHOTO
XapakTep.

[TpumeHsTh HOpPMYITY CIOKHBIX
MPOLICHTOB JIJI PEIICHUS 3a]1a4
U3 peaabHON NMPAKTHKU

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE QYHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa ()yHKLIHI HENPEPBIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOU3BOIHbIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUNA U (PU3NIECKUN CMBICTT
IIPOU3BOJHOM. Y paBHEHUE
KacaTelbHOU K TpaduKy (yHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO

¥ KOMTIO3UIIMU (DYHKIIAN

OnepupoBaTh NOHATUAMU: DyHKLIUSA
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (YHKLIHUH, ACUMIITOTA
rpaduka QyHKIUH.

[IprMeHATH CBOMCTBA HEMPEPBIBHBIX
(GYHKIMHI 115 perieHus 3a1ad.
OnepupoBaTh NOHATUAMU: TIEPBAs U
BTOpasi NPOU3BOIHBIE PYHKIINU;
NOHUMATh (GU3HYECKUI U
r€OMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIbHOM.
Bprauciiate npou3BOIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CII0KHOU
byHKITIH.

N3yuaTh NpOU3BOAHBIE SJIEMEHTAPHBIX
byHKITH.

Hcnonb30BaTh TEOMETPUUECKUAN

1 (PU3HYECKUN CMBICI IPOU3BOTHOM
JUISL PELIEHUS 3a1a4
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[ToBTOpEHue, 06001ICHME,
CHCTEMATH3aIUs 3HAHUI

OCHOBHBIE MTOHATHUSA Kypca areopbl
M HavajJ MaTeEMaTHYECKOr0 aHaJInu3a
10 knacca, o6001IeHIE

U CHUCTEMaTu3aIys 3HaHUI

[IpuMeHsITh OCHOBHBIEC TOHATHUA Kypca
anreOpsl U HaYaJl MATEMAaTUYECKOTO
aHajIu3a JUIsl petieHus 3a1a4y

U3 peATbHOM KU3HU U IPYTUX
IIKOJBHBIX MPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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11 KJIACC
Ha3zBanue KonnuectBo OcHOBHOE coziep>KaHuE pa3/ena OcCHOBHBIE BU/IbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [IpuMeHeHne npou3BOIHOM Ctpouts rpak KOMIIO3UIIUU

C MOMOIIBIO TPOU3BOJHOM

K MCCJIEIOBaHUIO (DYHKIIUI

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
Haxoxxnenue HanOobIero

Y HAMMEHBIIET0 3HAYCHUS
HENPEepbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHON

JUIS HAXOXKICHUSI HAMITydlIero
pEIIeHNs B IPUKIIATHBIX 3a]a9ax,
IUIL OIIPEJICIIEHUSI CKOPOCTH

U yCKOpEHUs IpoLecca, 3aJaHHOT0
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
['eomeTrpuueckue 00pa3bl ypaBHEHUIN
Y HEPABEHCTB Ha KOOPAWHATHOM
TUIOCKOCTHU

(GYHKUIUN ¢ TOMOILBIO 3JIEMEHTAPHOTO
VICCJIEIOBAHUSI M CBOMCTB KOMIIO3ULIUU.
CtpouTth reomeTpruecKue o0pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBath MpOU3BOAHYIO

JUISL KCCIe10BaHuUs (PYHKITUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJIbIIEE U HAUMEHbLIEe
3Ha4YeHUs PYHKIUU HEMPEPHIBHOUN HA
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHMM MPOBEJECHHOTO
UCCIIEIOBAHMS.

Hcnonp30BaTh NPOU3BOIHYIO

JUTSI HAXOXKJEHUS HAWTy4YIIEro
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COIIMAJIbHO-PKOHOMHYECKHUX, 3a7a4aXx,
JUTSI ONIPEAEIIEHUS] CKOPOCTH

U YCKOpEHH4 Ipoliecca, 3aaHHOrO
bopmyoit unu rpadpuKom.

[Tonydats npencraBieHue
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0 NPUMEHEHUHU MPOU3BOTHOMN
B PA3JIMYHBIX OTPACISIX 3HAHUHI

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBatTh MOHITUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie NepBOOOpa3Has U ONpeAeICHHBIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HAaXO0/JIEHUs TEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIIUN U BEIYUCIIATD
HNurerpan. I'eomeTpruyueckuii CMbICIT uHTerpai no gopmyne HeroTona—
MHTEerpana. Beruucienue JletiOHuma.

ONPENEICHHOTO0 HHTETpaJIa Haxonuts miiomaau miockux Guryp
o opmyne Herorona— JleitOaua. ¥ 00BEMBI TeJl C TOMOIIBIO
[Ipumenenue nnaTerpana ONpEEICHHOTO0 UHTETpaa.

JUTSL HAXOXACHUS MJI01a e 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYpP B 00BEMOB MO/JICTUPOBaHUEM Ha TIpUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINATBHBIX YPaBHEHUIA.
[Tpumeps! pemennii [TosmyyaTs npeacraBiaeHue O 3HAYCHUU
nuddepeHanbHbIX YPaBHEHUH. BBEJCHUS MMOHITHUS UHTErpaia
MareMaTtrnyeckoe MOIEINPOBaHUE B Pa3BUTHU MaTEMaTUKU

peanbHBIX MPOLIECCOB C TOMOIIBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath ¢ poBhIe pecypChbl

TPUTOHOMETPUYECKUX CBOMCTBa U TpaduKwy. JUTsl TIOCTPOEHHUSI TpaMKOB

GyHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIIUU

Tpuronomerpuueckue YPAaBHEHHM C IOMOILBIO Y U3YYEHHUSI X CBOMCTB.

HEPaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLECTBISTH 0TOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKON

OKPYXHOCTH.

[TpumeHsTh GOpMYITBI TPUTOHOMETPUU
JUISl pELIEHUS] OCHOBHBIX TUIIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB.
Hcnonb3oBath nudpoBbie pecypchl
JUISI IOCTPOEHHUSI M UCCIIEJOBaHUS
rpagukoB QyHKIHIA

WppaunonanbsHbie,
MOKa3aTeIbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIEC METOIbI PEIICHHS
MOKa3aTeIbHBIX U JTOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpalMOHATBHBIX, TOKAa3aTEIBHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IpuMeHsTh CBOMCTBA IOKA3aTEIBHOMN
U JjorapumMuIeckoit GyHKIui

K PEIICHHIO TIOKa3aTeIbHbIX

U JOorapu(pMUYECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJILHOCTh
NEPEXO0JIOB.

Pemate uppanmonansHubie

U KOMOMHUPOBAaHHbIE

HEPABEHCTBA,

C IOMOILBIO PABHOCHIIBHBIX
NEPEXO0JIOB.

Hcnonb3oBaTh rpaguuecKkue METOAbI
U CBOICTBA BXOJSIIUX B ypAaBHEHHE
WA HEPABEHCTBO (QYHKIUI

JUTSL petieHust 3a7a4u
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KomriuiekcHsle uncia 10 KommiekcHble uncna. Anredpanyeckass | OnepupoBaTh NOHATHAMMU:
Y TPUTOHOMETpUYEcKast OPMBI 3alMCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMIIJIEKCHOT'O YHUCJIa. KOMIIJIEKCHBIX YHCEII.
ApudmeTnueckue onepanuu [IpeacTaBasiTh KOMILIEKCHBIE YUCIA
C KOMIUIEKCHBIMU YHCIIAMHU. B aJIreOpandecKkou
N300paxkeHne KOMIUIEKCHBIX YHCE Y TPUTOHOMETPHUUYECKOU popMe.
Ha KOOPJIMHATHOM IOCKOCTH. BoinonusaTe apudmernyeckue
®opmyna Myaspa. Kopau n-oii ONEpALINH C HUMH.
CTENEHU U3 KOMILJIEKCHOTO YHCIA. N300paxaTh KOMILJIEKCHBIE YUCA
[IpuMeHeHre KOMIUIEKCHBIX YUCEN Ha KOOPJAMHATHOM IIOCKOCTH.
IUTsl perieHust GU3NIECKUX [Ipumensarts hopmyny Myaspa
Y TE€OMETPHUUYECKUX 3aa4 Y TI0JIy4aTh MPEACTABICHUE O KOPHAX
N-0i1 CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCA C IPUMEPAMHU
IPUMEHEHUS KOMILIEKCHBIX YHCEI
JUISI pELLIEHNS TEOMETPUYECKUX
U (pU3NUeCcKuX 3a1a4u
HatypanbeHble 1 1enble yncia 10 HatypanbeHble u 1ieinble yncia. OnepupoBath MOHATUSMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yuces, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PELICHUS 33/1a4 B LIEJIBIX YUCIIaX

HaTypaJIbHOE U 1I€JI0€ YUCIIO,
MHOYKECTBO HATyPaJIbHBIX U IEJIbIX
yucen.

Hcnons30BaTh NpU3HAKY AETUMOCTH
LEJBIX YUCEeIT; OCTATKU M0 MOJIYJIIO;
HO/1 n HOK naTypanbHBIX 4uCEI;
anroput™ EBkiuaa ajist peiieHus
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3aJad.
3anuceiBaTh HaTypajbHbIE YKCIIa

B PA3JIMYHBIX ITO3UITUOHHBIX CUCTCMAX

CUHCIICHUS
CucreMbl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTb YPaBHEHUH. OnepupoBaTh NOHATUSMU: CUCTEMA
UppaIMOHAIBHBIX PaBHOCUIIbHBIE CHCTEMBI i CHCTEMBI- ¥ COBOKYITHOCTbH ypaBHEHUH
MOKa3aTeJbHbIX CIICZICTBUS. Y HEPABEHCTB; PEILICHUE CUCTEMBI
U JJorapu(pMu4ecKux OCHOBHBIE METO/IbI PELICHUS CUCTEM WA COBOKYITHOCTH; PaBHOCUJIbHBIE
ypaBHEHUI ¥ COBOKYITHOCTEH pallMOHAIbHBIX, CUCTEMBI U CHCTEMBI-CIICICTBHSI.
UPpalMOHATBHBIX, TOKA3aTEIbHBIX Haxoauts pemenus cuctem
U Jorapu(MUUECKUX ypaBHEHUH. ¥ COBOKYITHOCTEH IIeITbIX
[Ipumenenne ypaBHEHUH, CUCTEM palMOHAIBHBIX, UPPAITIOHATIBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKA3aTeNIbHBIX U JJOraprU(PMUIECKUX
MaTeMaTHYECKUX 3a]a4 1 3a]a4 ypaBHEHU U HEPABEHCTB.
U3 Pa3IMYHBIX o0acTel HayKH [TpuMeHATh cCCTeMBI ypaBHEHUN
U PeaIbHOM JKU3HU, UHTEPIPETALUs K PEIIEHUI0 TEKCTOBBIX 3a/1a4
MOJYYEHHBIX PE3YJIbTATOB U3 pa3IUYHbIX 00JacTel 3HaHU I
Y pe€aJIbHOM KU3HU;
UHTEPIIPETUPOBATH MOJTYUCHHbBIC
peleHusl.
Hcnonb3oBath muppoBbIS
pecypchbl
3ajauu ¢ mapameTpamu 16 PaunoHanbeHble, HppallOHATIBHEIE, Br16upats crioco6 pernieHus

MoKa3aTeNbHbIe, JIorapupMudecKue
Y TPUTOHOMETPHUYECKUE YPABHEHUS,

palMOHAJIbHBIX, UPPAIMOHAJIbHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(bMI/ILIGCKI/IX
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HEPABECHCTBA U CHCTEMBI
C IapaMeTpaMH.

[TocTpoenue u uccnenoBaHue
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYyalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHU U HEPABEHCTB

C mapameTpaMu

Y TPUTOHOMETPHUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJEPKAIINX
MOJYJIM U IIapaMETPHI.

[TpumensTs rpaduyeckue

Y QHAJIMTUYECKUE METOBI JUIS
pelIeHUs] ypaBHEHUI U HEPABEHCTB
C IapaMeTpaMH, a TaKkKe
uccnenoBanue GyHKIMH METOJaMU
MaTEMaTUYECKOI0 aHaJIU3a.
CTpouTs 1 HCCIIEI0BATH
MaTeMaTHYECKHE MOJEIIH PEATBHBIX
CUTYyallli C MOMOIIBIO YPABHEHNUH,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUU

16

OCHOBHBIC IIOHATHS U METOBI Kypca,
000011IeHrE U CUCTEMATHU3AIINs 3HAHUI

MopenupoBaTh peajbHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
Y UX CHUCTEMBI TI0 YCJIOBHIO 33]1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOJIEIN

C UCTIOJIb30BaHUEM arlnapara ajareopsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3yibTar.

[Tpumensarts GpyHkIMN

TUTSI MOJICIMPOBAHUS M ICCIICIOBAHUS
pEabHBIX TIPOIECCOB.
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Pemate npukiaanasie 3a1a4u,

B TOM YHCJIE COI[UAIBHO-
9KOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/iCTBaMu alnreopbl
Y MaTeMaTUYECKOr0 aHAJIN3a

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust sBIsEeTCS OMHUM W3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHusI, TaK Kak 00eCIeUYnBaeT BO3MOXXHOCTh U3YUEHHUSI JUCITUTIIINH €CTECTBEHHO-
HAy4yHOM HaNpaBJIECHHOCTM M TMPEAMETOB TyMaHWTapHoro uukia. Jloruueckoe
MBINUICHWE, (OPMUPYEMOE TIPH HW3YYCHUU OOYYaAIOMUMHUCS TOHSATUHHBIX OCHOB
FEOMETPUM, NPH JOKA3aTEIIbCTBE TEOPEM U IIOCTPOCHHM UEMOYKH JIOTHYECKHUX
YTBEPKICHUM MPU PEIICHUH T€OMETPUUECKUX 3a]]a4, YMEHHE BBIJIBUTATh U OMPOBEPraTh
TUIIOTE3bI HEMOCPEACTBEHHO UCIIOB3YIOTCS ITPU PEIIEHNH 33724 €CTECTBEHHO-HAYYHOT' O
[IUKJa, B YaCTHOCTH (PM3UYECKUX 3a]ad.

Ilenb ocBoeHHMs TporpaMmbl ydeOHOro kKypca «l'eoMeTpus» Ha yIriIyOJIeHHOM
YPOBHE — DPa3BUTUE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOMIMXCS MPU HU3YUYECHUH
reOMETPHUH, KaK COCTABJISIONIEH mpeaMeTHOM obnacTu «MartemaTruka u uHGOpMaTUKay
yepe3 00ecreueHue BO3MOXKHOCTH MPUOOPETEHUs U MCHOJIb30BaHMs 0oJiee TTyOOKHX
F€OMETPUYECKUX 3HAHUN M JEUCTBUM, CHEUU(PUYHBIX TE€OMETPUHM, U HEOOXOIUMBIX
JUIS YCTIEIIHOTO TPO(PEeCcCHOHaILHOTO 00pa3oBaHus, CBS3aHHOTO C HCIOJIb30BaHUEM
MaTEeMaTHKH.

[IpropuTeTHBIMU 3ajayaMHU  Kypca TIeOMETpMHM Ha YIUIYOJEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUIUBAIOIITUMHU Kypc 0a30BOTO YPOBHS, SBIISFOTCS:

pacliMpeHrue NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHPOBOM KYJIbTYpbI
1 (HOPMUPOBAHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUEe TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHITHX
MaTE€MaTHYECKUX MOJENAX, MO3BOJISIIOIIMX ONMCHIBATH M HM3Yy4yaTh pPa3HbIC SIBJICHUS
OKPYXaloIIero MUpa, 3HaHUE MOHATUUHOrO ammaparta no pazaeny «CrepeomMeTpus»
y4eOHOT0 Kypca TeOMETPHH;

dbopMupoBaHre YMEHHs BIAJETh OCHOBHBIMHU TMOHSATHUSMH O MPOCTPAHCTBEHHBIX
durypax W HX OCHOBHBIMH CBOWMCTBaAMH, 3HaHHE TeopeMm, (QopMyln U yMeHHUE
UX TPUMEHSITh, YMEHUS JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTAHJIAPTHBHIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHHUE YMEHUS paclO3HABATh HA YEPTEkKaxX, MOJCIAX U B PCaIbHOM MHPE
MHOTOTPaHHUKHU U TeJIa BPALLIEHUsI, KOHCTPYUPOBATh T€OMETPUUECKHE MOJICIIH;

dbopMupoBaHUe TOHUMaHUS BO3MOXKHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTH4YeCKUX  Teopuil, (QopMHpoBaHHME TMOHUMAHUS  POJM  AKCHUOMATHUKHU
IIPHY MPOBEJACHUU PACCYKICHUN;

dbopMupoBaHHE€ YMEHHS BIIaJIeTh METOJAMH JOKAa3aTeIbCTB M aJITOPUTMOB
pellIeHUsl, YMEHUSI UX NPUMEHSTh, MPOBOJUTH JOKA3aTENIbHBIE PACCYKAECHUSI B XOJIE
pELICHUsI CTEPEOMETPUUYECKUX 3aJad M 33Ja4 C NOPAKTUYECKUM COJICp’KAHHEM,
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(dopMupoBaHUE TMpPEACTaBICHUS O HEOOXOAUMOCTH JI0Ka3aTeIbCTB MPH OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHHA M POJM aKCHOMAaTUKH B IMPOBEJCHHUH JE€TyKTUBHBIX
paCCYKICHUM;

Pa3BUTHE U COBEPILICHCTBOBAHNE UHTEILIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABATEIIbHOM  aKTUBHOCTHU,  HCCJIEIOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIIUICHUSI, UHTEpPECA K U3YUEHUIO TE€OMETPUH;

(dopMupoBaHre QyHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHUH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEMN
B pEaJbHBIX JKU3HEHHBIX CHUTYyallUAX U MPU H3YYCHHM JAPYTUX YYEOHBIX MPEIMETOB,
OPOSIBJICHUST 3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, MOJCIIMPOBAHUS  PEaJbHBIX
CUTYallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJENEH, WHTEPHPETALUH IOTYYEHHBIX
pE3yJIbTaTOB.

OCHOBHBIMU ~ COZEpPKATEIBHBIMU JIMHUSAMU y4eOHOro Kkypca «I'eomerpus»
B 10-11 «kmaccax sBmstorcs: «lIpssMble W TIIOCKOCTH B TIPOCTPAHCTBEY,
«Mmuororpanaukmn», «Tena BpameHus», « BEKTOpp U KOOPIWHATHI B MPOCTPAHCTBE,
«/IBM>KEHHMSI B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
HNOHATUAMUY», PEJICBAHTHBIX T'€OMETPUU Ha YriayOleHHOM ypoBHe oOydenus B 10-11
KJlaccax, OTHOCHUTCS KO BCEM COJIepXKaTelbHBIM JIMHUSIM Y4eOHOro Kypca,
a GopMHpOBaHUE JJOTUYECKUX YMEHUHN pacipeiesieTCsl HE TOJBKO MO COAEePKATEIbHBIM
JUHUSAM, HO W 1o roaaMm oOydenus. ConepkaHue oOpa3oBaHHS, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yJibTaTaM  ocBoeHus  DenepalibHOM  pabodeil  MPOrpamMbl,
pacnpeneneHHbIM 1o rojaM OOy4eHMs, CTPYKTYPUPOBAHO TaKUM o0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOINpOcaM oOydJaromuecss oOpamainuch
HEOJIHOKPATHO, YTO I03BOJIIET OPraHNU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU TOHATUAMHA
M HaBbIKAMU IIOCJIEIOBAaTEIbHO M IMOCTYHAaTeNbHO, C COOJIIOJIGHUEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
NOpEICTaBIICHUA OO0ydYaloIMXcs, pacuupsss W yrayonsas ee, oOpasys MpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexon Kk M3y4eHUIO TEOMETPUH Ha YIIIyOJIE€HHOM YPOBHE MO3BOJISIET:

co3aaTh ycinoBus s AuddepeHumanuy 00y4yeHus, MOCTPOSHUS MHIUBUTyaIbHBIX
oOpa3oBaTeNbHBIX MpOrpaMM, OOECHeuYuTh YriayOJeHHOE U3y4YeHHE TCOMETPHUH
KaK COCTaBJIsIONIeH yueOHoro npeamera «MaTeMaTukay;

NOJATOTOBUTH OOYyYarOUIUMXCsl K MPOJOJDKEHUIO M3YUYEHHUsI MaTeMaTUKU C Y4ETOM
BbIOOpa Oymymiedt mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXIY OOIIHUM
U ipodecCUOHaIbHBIM 00pa30BaHUEM.

OOmiee YMCIO YacoB, PEKOMEHJOBAaHHBIX HJisi HM3yd4eHHs y4eOHOro Kypca
«["eomerpusi» Ha yriyoseHHoMm ypoBHe, — 204 vaca: B 10 kmacce — 102 vaca (3 yaca
B Heento), B 11 kinacce — 102 vaca (3 vaca B Heiemio).
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COILEPKAHUE OBYUEHMUSA

10 KJIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomeTpur. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 06 aKCMOMAaTUYECKOM IMOCTPOCHHHM CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH
U CJIEACTBUS U3 HUX.

B3anmHOe pacnosioKeHue IpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOIINECH,
IapajulesIbHble M CKpEIIMBAOIIMECs NpsMble. [Ipu3Haku CKpEmMBAIONIMXCS MPSMBIX.
[TapajuiennbHOCTh MPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: ITApAJUICIbHBIE IIPSMbIE
B ITIPOCTPAHCTBE, NMAPAJUIEIIBHOCTh TPEX NPSIMBIX, MAPAIIIENBHOCTD IPSAMOM U TUIOCKOCTH.
[lapannenbHoe M LIEHTpaJbHOE NPOEKTUPOBaHUE, H300paxkeHue ¢uryp. OcCHOBHbIE
CBOMCTBa MapajUieIbHOTO MNpOoeKTUpoBaHusA. M3o0pakeHue Quryp B mapajiebHON
MPOEKIMHU. YTIbl C COHANpPAaBIECHHBIMUA CTOPOHAMH, YIOJd MEXAY MPAMBbIMHU
B IIpocTpaHcTBe. llapasuiebHOCTh IIIOCKOCTEN: MapajUIeIbHbIE IUIOCKOCTH, CBOMCTBA
napajuielbHbIX MIockocTeil. IIpocrelimme mpocTpaHCTBEHHbIE (DUTYpPBI HA TIOCKOCTH:
TETPadp, NAPAIIEIENHUIIET, TOCTPOCHUE CEUECHU .

[lepnieHAUKYISAPHOCTh MNPSIMOM U IUIOCKOCTH: IEPHEHAUKYIJSIPHBIE IIPSMBIC
B IIPOCTPAHCTBE, MPSAMBIE NTapaJUICIbHbIE U NEPIEHANKYIISIPHBIE K INIOCKOCTH, MTPU3HAK
NEPIIECHAUKYJIAPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O IMPSAMOMN IEPIEHAUKYIIAPHON
IIOCKOCTA. OpTOroHa’npHOE NPOEKTUpPOBaHME. [leprneHIuKylIssp W  HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKIUS
buryps Ha IIJIOCKOCTB. [lepnieHAUKYISPHOCTD IIJIOCKOCTEN: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

VYrael B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U IUIOCKOCTHIO, JBYIPAHHBIA YIoJI,
JMHEWHBIA yTroJ IBYTpaHHOro yria. TpexrpaHHblil U1 MHOrorpaHHbie yribl. CBOWCTBA
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXI'PAHHOIO yIJa.

MHoOrorpaHHUKH

Buabl MHOTOrpaHHMKOB, pa3BepTKa MHOTOrpaHHuka. IIpuzma: n-yrospHas npusma,
mpsiMasi W HAKJIOHHAs TPU3MbI, OOKOBass W TIOJHAs TIOBEPXHOCTh TPHU3MBI.
[Tapannenenurnen, npAMOYTroJibHBIN NapajuieIeNUIIea U €ro cBorcTBa. Kpatyaiiime mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas TeopeMa
[Mudaropa. [Mupamuga: n-yrojqpHas nmupaMuja, NpaBWIbHAS M YCEUEHHAs MUPAMUIBI.
CpoiictBa pebep U OOKOBbIX TIpaHeld NpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHHMKH: MpaBWIbHAsg IpU3Ma W TMpaBUJIbHAS NUpaMuAa, MOpPaBUIIbHAS
TpeyroJibHasi MUpaMUJa U MPaBUIbHBIN TeTpadap, KyO. IIpeacraBienue o mpaBUIIbHBIX
MHOTOI'PaHHUKAX: OKTa’p, JOJECKAdIP U UKOCADIP.

Bobluucienue 31eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaroHanu, yribl. [lnomanb
OOKOBOI MOBEPXHOCTHU U MOJIHON MOBEPXHOCTH MPAMON MPU3MBI, IJIOIIA/lb OCHOBAaHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsiMOW Mpu3Mbl. [1no1mans 60KOBOM MOBEPXHOCTH
Y TTIOBEPXHOCTHU NMPaBUJILHOW MUPAMUIbI, TEOPEMA O TUIOMIAN YCEUEHHON TUPaMU/IbI.

CummeTpusi B NPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIBHOM
nUpamMupbl.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJUIMHEApPHBIE, COHAMNPABJICHHBIE W MPOTUBOIIOJIOKHO HAMpPaBICHHBIC
BEKTOpbl. PaBEeHCTBO BEKTOPOB. [[€CTBHS € BEKTOpPaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha uucyio. CBOWCTBa
CJI0’KEHHUS BEKTOPOB. CBOMCTBAa YMHOXKEHHS BEKTOpa HA yucio. [[oHsATHE KOMITTITaHApHBIE
BeKTOphL. [Ipu3Hak koMmIutanapHocTM Tpex BekTopoB. [IpaBuiio napamienenunena.
Teopema 0 pa3yioKEHUH BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM BekTOpaM. [IpsimoyrosibHast
cucremMa KoopauHar B mpoctpaHcTBe. Koopmunater BekTopa. CBs3p  MexIy
KOOpJMHATaMHU BEKTOpa W KOOpJMHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKalsipHOE
MPOW3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHsATHSA: UUIUHAPUYECKAS TOBEPXHOCTh, KOHUYECKAsI IOBEPXHOCTD, Chepuyeckas
MOBEPXHOCTh, OOpa3ylolue ToBepxHOCcTel. Tena BpallleHUWs: MMWIMHAP, KOHYC,
yCeUeHHbId KOHYyC, cdepa, map. B3aummHoe pacnonoxeHue cdepbl U IIOCKOCTH,
KacaTtelibHasl TUIOCKOCTh K cpepe. M300paxeHue Te BpalleHus Ha IIoCcKocTu. Pa3BepTka
uuIuHApa U Konyca. CumMerpust cepsl U mapa.

O6bem. OcHOBHBIE CBOICTBA 00bEMOB Tell. TeopeMa 00 00beMe MPSAMOYTOIBLHOTO
napauienenuneaa M cieactsus u3 Hee. OObeM NPSAMOM M HAKIOHHOM MPU3MBIL,
UTUHAPA, TUpaMuIbl U KoHyca. O0BeM 1apa v mapoBOro CerMeHTa.

KomOuHanuu Ten BpallieHus ¥ MHOrorpaHHUKOB. [Ipu3ma, BnrcanHas B HUWIMHJP,
omnucaHHast okoJio uuHapa. [lepeceuenue cdepsl u mapa c miockoctbo. Kacanue mapa
U cepbl MIOCKOCThIO. [IoHATHE MHOTOrpaHHHMKA, OMKMCAHHOTO OKOJIO cepsl, chepsl,
BIMCAaHHOM B MHOTOTPAHHUK WJIM TEJIO BpaICHUSI.

[Inomaap NOBEpXHOCTH LIUINHAPA, KOHYCA, III0IMaas cepsl u ee yacteil. [lonodue
B npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, IUJIONIAIEH MOBEPXHOCTEH MOJOOHBIX (UTYP.
[IpeoOpa3oBanue  momoOusi, romorerus. Pemenwe 3agad  Ha  MJIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedyeHHii MHOTOTPAaHHUKOB M TEJ BPAILCHHS: CEYEHUs LWIMHIAPA
(mapanienbHO W MEPHNEHAUKYISIPHO OCH), CEYEHHUs KOHYca (MapajuieIbHOe OCHOBAHUIO
Y IPOXOJAIIee Yepe3 BEPIINHY), CEYEHUS 1Iapa, METOAbl IOCTPOEHUSI CEUEHHI: METO
CJIEIOB, METO/I BHYTPEHHETO MPOESKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIECH MIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauny HajJ BEKTOpaMH. BeKTOpHOE yMHOKEHHE
BEeKTOpOB. CBONCTBa BEKTOPHOIO yMHOEHHA. [IpsMoyronpHas cucTtemMa KOOpPIMHAT
B ipocTtpaHcTBe. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPH PELICHUU T€OMETPUUECKUX 3a1au.

JIBMKeHUS B NPOCTPAHCTBE

JBxenus npoctpancTBa. OtoOpakenus. J[BmkeHus u paBeHCTBO (uryp. Odmue
CBOWMCTBA JBWXKEHUW. BuAbl ABWKEHUN: TNapajUIeIbHbIM NIEPEHOC, ILEHTpaJbHAs
CUMMETpHS, 3€pKallbHasi CUMMETpHS, IMOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBanus
nono6us. [Ipsimas u cdepa Didnepa.

HPEJIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyvaroniuiicss Hay4uTCs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMU TOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHHUH
3a/1a4y ¥ MPOBEJICHUY MAaTEMaTUYECKUX PACCYKIACHUM;

NPUMEHSTh aKCHOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 33]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO OIEpPUPOBATh MOHATUSIMU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXAY MPSIMBIMHU B TIPOCTPAHCTBE, MEXKITY TIPSIMOM U IIIOCKOCTHIO;

CBOOOTHO OTICPUPOBATH TOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUbI MHOTOTPAHHUKOB (MIPU3Ma, MUPAMHJIA,
IPSIMOYTOJIbHBIN Tapasijiesienune, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYECHHEM MHOTOTPAHHUKOB
TIOCKOCTBIO;

BBITIOJTHSATH TAPAIIICIBHOE, IICHTPAIBLHOE M OPTOTOHATIBLHOE IPOSKTHPOBAHUE (PUTYP
Ha TJI0CKOCTh, BBITIOJIHATH H300pakeHus1 (UTyp Ha TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOTPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIONIAA TMOBEPXHOCTCH MHOTOTPAaHHUKOB (TIpW3Ma, MHpamMuia),
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (hOPMYT;

CBOOOJIHO ONEPHPOBATH MOHATHUAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh M TUNIOCKOCTh CHMMETPHUH (DUTYPHI,

CBOOOHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpIMHATAM
B TIPOCTPAHCTBE;

BBITIOJTHATH JCHCTBHS HaJl BEKTOPAMHU;

pemaTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHUNM M HAXOXKICHUE
F€OMETPUUYECKUX  BEIWYHMH, TPUMEHSsA WM3BECTHBIE METOAbl TPU  PEUICHUH
MaTeMaTHYECKUX 3a7a4 TOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MpOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPIPETUPOBATH uHdopMaIuio
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX;

OPUMEHSTh TIOJyYCHHbIE 3HAHMSI Ha MpPaKTUKE: CPaBHUBATh U aHAJIM3UPOBATDH
peanbHble CUTyallud, MPUMEHATh MU3YYCHHBIC MOHATHUS B MPOIECCE MOUCKA PEIICHUs
MaTEeMaTU4YECKU C(POPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYalUH
Ha S3bIKE TEOMETPUHU, UCCIIENOBAaTh IMOCTPOEHHBIE MOJEIN C HCIOJIb30BaHUEM
r€OMETPUYECKUX MOHATHI U TeOpeM, armnapara anreopsbl, peraTh NpakTUUeCKUe 3a1auu,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX BEIUYHH;

UMETh MPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiaacca oOyvaroniuiics HayqYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C IIMJIMHIPUIECKON, KOHUYECKON
U cheprueckoit MOBEPXHOCTSIMU, OOBSICHATH CIIOCOOBI MOJTyYEHUS,

OTepUPOBATH MOHATUAMHU, CBSI3aHHBIMU C T€JIAMU BPAIICHUS: IIUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tella BpaiieHus (IUIUHAP, KOHYC, cdepa U Iap) U OOBSICHATH
CHOCOOBI MOJTYYEHUS TE BPAILLICHHUS;

KJ1acCu(UIIMPOBATH B3AUMHOE PACTIONOKEHHE C(HEPhI U IMIIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS, OOBEMBI
U IUJIONIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB U TENl BPAIICHUS, T€OMETPUUYECKUX TEI
C IpUMeHEeHHEM (HOpMYIT;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOWHAITMSIMU TEJ BPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIN B chepy U OMMCAHHBIA OKOJIO CheEpHI,
cdepa, BucaHHas B MHOTOTPAHHUK WJIH TEJIO BPAILICHUS;

BBIYUCIIATh COOTHOIICHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH H oObeMaMu
ITOJJOOHBIX TEII;

n300pakaTh W3y4daembie (UTYpHI, BBITIOJHATH (BBIHOCHBIE) TIIOCKHE YEPTEKHU
13 PUCYHKOB MPOCTBHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAIICHUS,

W3BJICKATh, WHTEPIPETUPOBATH u peoOpa3oBLIBAThH uH(bOpMAITUIO
O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha YepTekKax
U PUCYHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMK HAJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B ICKAPTOBOM CUCTEME KOOPIMHAT;

pemaTh TE€OMETPUYECKUE 3aJaudl Ha BBIYUCICHHE YIJIOB MEXAY MPSIMbIMU
M TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHM OT TOYKA [0 IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa TIPU PEIICHNH,
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CB3aHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh U300paKeHUsI MHOTOTPAHHUKOM M TeJl BpallleHUsl MpU MapajijieIbHOM
MepeHoce, IEHTPATTLHON CUMMETPHH, 3€pKATBHON CUMMETPHH, TIPH IMOBOPOTE BOKPYT
psSMOM, TTpeoOpa3oBaHus MOI00US;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS IWIMHApA
(mapanienbHO W MEPHEHAUKYISIPHO OCH), CEUeHHsI KOHYyca (MapaieIbHOe OCHOBAHUIO
U TIPOXO/ISIIEE Yepe3 BEPIINHY), CEUEHUS I1apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IIEPEHOCA CEKYIIEeH MITOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHATh TeOMeTpUYeckrne (aKThl IS PEIICHUS CTEPEOMETPUYCCKUX 3ajaad,
MIPEANOJIATAONINX HECKOJIbKO IIMaroB PEIICHUs, €CIH yCIOBUS TPUMCHCHHS 3aJ1aHbI
B SIBHOU M HESBHOM (opme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEJIUYHH;

PUMEHSTh MPOrPAMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMbI
IIPU PEIICHUHU CTEPEOMETPUUECKUX 3aa4;

MPUMEHATh TIOJyYCHHBIC 3HAHWS Ha TMPAKTHKE: CpPaBHUBATh, aHAJIU3HPOBATH
Y OIICHWBATh PEAJTbHBIC CUTYAIlUH, IPUMCHATh U3YYCHHBIC TIOHITHS, TEOPEMBI, CBOHCTBA
B TIpOlleCC€ TMOMCKAa peHIeHUsT MaTeMaTU4ecKu CHOopMyIupoBaHHON MPOOIEMBI,
MOJICIIUPOBATh peabHBbIC CUTYallMH Ha S3BIKE TEOMETPUH, MCCIEIOBATH MMOCTPOCHHBIE
MOJICJIH C WCTOJIb30BAaHUEM TEOMETPHUCCKUX TMOHSATHN M TEOpEM, ammapara anreOpsl,
penaTh MPakTUYECKUE 3a]]a4M, CBSI3aHHbBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJIMUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.
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10 KJIACC
Hazpanue Konunuectso OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHoBHOE coziep>KaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenensarts MIOCKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMast, IIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE MJIOCKOCTH, TapaJuIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHs: IEpeceKaronmecs MIOCKOCTH,
nepeceKaroIuecs IpsaMast U IIIOCKOCTh;
HOJYTIPOCTPAHCTBO.

MHoTrOorpaHHUKH, H300paKeHUE
MPOCTEUIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPEOMETPHH 1 TIEPBHIE
CJIEJICTBUS U3 HUX.

CniocoObl 3a1aHus MPSMBIX

Y IUIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOM BBIITOJIHIETCS IJIAHUMETPUS.
JlemaTte MpoCTEUIIINE JTOTUUECKUE
BBIBO/IbI M3 aKCUOMATHKHU IJIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTBHBIX
00BEKTOB, UJI€aTTU3AINEH KOTOPHIX
SBJISIFOTCSI aKCUOMBI TEOMETPHH.
N3y4aTh, NpUMEHSITh NPUHLIHIIBI
MMOCTPOEHUS CEUCHU.

Hcnonb30BaTh 1J1s1 TIOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TITIOCKOCTH.
Pemats crepeoMeTpruueckue 3a1auu:
Ha OMpEIeJICHUE BUAA CEUCHUS

1 HaXO0XKJICHUE €ro IJIOMIa/Iu.
AKTyan3upoBath (PaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

Hcnonb30BaTh Npy peIICHUH 3a1a4
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MUpPaMUJIbL, KyOa v IPU3MbI, KOTOpbIE
IPOXOAT uepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.

PaCKpaHII/IBaHI/IC IIOCTPOCHHBIX CEUYCHUM

Pa3HBIMU LIBETAMH.
Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U II0cKocTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aMHMCh IArOB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [loodue TpeyroabHUKOB.
Teopema Menenas. Pacuerst

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA TNIAHUMETPUN

U CTEPEOMETPUU

CJIEyIOIIKeE MIIaHUMETPUIECKHE (PaKThI
Y METOJIBI:

Teopembr Paneca

Y O IIPONIOPLIMOHAIIBHBIX OTPE3KaX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOIHHUK.
PaBHOCTOpOHHMI TPEYTOJIBHUK.
[IpssMOYTOJIBHBIN TPEYTOJIBbHUK.
CBOMCTBO CpeAHEN TMHUU
TPEYTOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTia
TPEYTOJIbHUKA.

CBOMCTBO M€JIMaH TPEYTOJbHHKA.
[Tpu3Haku moao0us TpEyroJIbHUKOB.
[Tomy4aTs mpencTaBaeHus

00 OCHOBHBIX 3TaIax pa3BUTHS
r€OMETPUHN KaK COCTABHOW YacTH
byHIaMeHTa pa3BUTHS TEXHOJIOTUN

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIMBarOmuecs
npsMble. [[pr3Haku CKpelmnBarOIMUXCs
IIPSMBIX.

[TapamienpHble npsMbIE

KinaccudunmpoBaTh B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WILUTFOCTPHUPYS
PUCYHKAMHU ¥ TIPUBOIS IPUMEPHI
U3 pealIbHOM JKU3HH.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUH U €JUHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKaIlen

Ha JIAHHOW MPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannensHoCTh
Tpex npsAMbIX. TeopeMa o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamiensHOE NPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MAPaLIEIBLHOTO
npoektupoBanus. M3obpaxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpoeKLU.

VY071 ¢ COHaNpaBIEHHBIMU CTOPOHAMMU.
Y101 Mex1y IpsSMbIMU.

3a1aun Ha T0Ka3aTeIbCTBO

Y UCCJIEIOBAHKE, CBS3aHHbBIC

C PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IUHCTBEHHOCTH
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JIKAILEH HA JPYTroM MPSIMOH;
JEMMY O TIEPECEUYEHNH IUIOCKOCTH
JIBYMS MapajuieTbHBIMU MPSIMBIMU;
TEOPEMY O TPEX NapaJuICIbHbBIX
MPSIMBIX.

JIoKa3pIBaTh MpU3HAK
CKPEILIUBAIOLINXCS MIPSAMBIX, TEOPEMY

0 CKPELIMBAKOIIUXCS MTPSAMBIX.
JIoKa3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHU CTOPOHAMM.
OOBSCHATH, UTO HA3bIBACTCS
MapaJuIeIbHBIM U LIEHTPATIbHBIM
MIPOEKTUPOBAHUEM U KAK BBITTOIHSAETCA
MPOEKTUPOBAHKUE PUTYp HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA NAPaJIIEIBHOTO
ITPOEKTUPOBAHUS.

N3o0paxkath B mapajuieabHON
MTPOEKIIMY Pa3HbIE T€OMETPUUYECKUE
burypsl.

Pewats crepeomeTprueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
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B [IPOCTPAHCTBE.

[IpoBoIUTh JOKA3aTEIbHBIC
paccykJIeHUs IIPU pEUICHUU
Tr€OMETPUYECKUX 3aJ1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
IPSMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH

Y OLICHUBATh YTBEPKICHUS C LENBIO
BBISIBJICHUSA JIOTHYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKIACHUIA.
MoaenupoBaTh peajibHbIE CUTYallHH,
CBS3aHHBIE CO B3aMHBIM
PacoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3bIKE T€OMETPUHU.
HccnenoBath MOCTPOEHHBIE MOJIENIH
C UCIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSTUH U TEOPEM, allrapara ajareopsl,
IU(PPOBBIX PECYPCOB.

Ilony4ats npencraBieHue

0 LIECHTPAJIBLHOM ITPOEKTUPOBAHUH

1 00 ucropun paboT MO TEOPHUH
MEePCIEKTUBBI

[TapayuienbHOCTD NPAMBIX
Y IJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTH: MapayIeIbHOCTh NPSIMOM
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak nmapamuiebHOCTH IPAMOMN

KinaccudunmpoBaTh B3auMHOE
PAacMoJIOKEHUE NMPSIMOU U TNIOCKOCTH
B IIPOCTPAHCTBE, IPUBOJIA
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u mockoctu. CBOMCTBA
NapajuieIbHOCTH IPSIMOM U TUIOCKOCTH.
['eomeTpuueckue 3anaumn

HAa BBIYMCIICHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIC C MAPALICIIBHOCTHIO

IIPAMBIX U IIOCKOCTEH B IMPOCTPaHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJIEIbHOTO APYTrOU MPSIMOM.
Pacuer otHOmeHnii. [1apamiensnas
MPOEKIUs, IPUMEHEHHUE

JUIS TIOCTPOCHUS CEUCHUH KyOa

U napajuielienunesa.

CBoicTBa napauieNeuIena u NpU3Mbl.

[TapamensHble mockocTu. [lpusHaku
NapajuIeIbBHOCTH JIBYX INIOCKOCTEN.
TeopeMa 0 mapauieIbHOCTH

Y €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CIIEJICTBUS U3 HEE.
CBoiCTBA MapAIIIENBHBIX INIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
IIepeCceUeHUs PU NEPECEUCHUU IBYX
MAPAIIEIBHBIX MIIOCKOCTEU TPETHEH;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,

COOTBETCTBYIOIIME ITPUMEPHI
U3 pEAIbHON JKU3HU.

DopMynUpPOBATH ONPEAECICHUAE
MapaJuIeNIbHBIX PSIMOU U INIOCKOCTH.
JIoKa3pIBaTh NPU3HAK

0 IIapaJUIEIIbHOCTH IPSIMOM

U IJIOCKOCTH; CBOMCTBA
[IapaJuIeIbHOCTH MIPSAMOU U IIJIOCKOCTH.
Pewrats crepeoMeTpuueckue 3a1a4n
BBIYMCIICHUS U 10KA3aTeIbCTBO,
CBSI3aHHBIE C MMAPAIIENBHOCTHIO
MPSMBIX U IIOCKOCTEW B MPOCTPAHCTBE.
Pemats nmpakTudeckue 3agauun

Ha IIOCTPOCHUE CEYEHUN Ha YepTe)Kax
TETpadpa U napajuieIeIuIeaa.
Pemate crepeomerpruueckue 3aaaum,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JOKa3aTEIbHbIE PACCYKICHUS

IIPY PELIEHNH T€OMETPUUYECKUX 3a/1a4
CBSI3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHUBATh U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHbBIC

C ApaJUIEIIbHOCTBIO IIPAMON
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3aKJIIOYCHHBIX MCIKAY HapalJICIbHBIMHA
IIJIOCKOCTAMHU, O IICPCCCUCHUHN HpHMOI?I
C ABYM: ITapaJIJICJIbHBIMU IIJIOCKOCTSIMHA

Y IUIOCKOCTH B IPOCTPAHCTBE;
MOJIEJINPOBATh pEAIbHBIE CUTYallUH,
CBSI3aHHBIE C MMAPAIUIEITBHOCTHIO
MPSAMOM U IIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHUKyISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuienenunena. Beruncnenue 1ivH
OTPE3KOB B KyO€ U NPIMOYTOJIbHOM
napajuieenunese.
[lepieHIUKYIAPHOCTD IPAMOU

U ockoctu. [IpusHak
NEPHEHIUKYJIIPHOCTU PIMOM

Y IJI0CKOCTU. Teopema o
CYILLIECTBOBAHUU U €UHCTBEHHOCTH
IIPSMOM, TPOXOIALIEH YEPE3 TOUKY
IPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K miockoctu. [lnockoctu

U MIEPIICHANKYIISIPHBIC UM TIpsiMast

B MHOTOI'PAHHHKAX.
[leprieHnMKYyNSp U HAKIOHHAS.
[TocTpoenue nepneHauKyIspa

13 TOYKHU Ha IPSAMYIO.

Teopema o Tpex neprneHIuKyIsIpax

AKTyanu3upoBath (HakThbl © METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
[IPOBOAUTH AHAJIOTHUH.
@opMyIMpPOBATH ONIPEICIICHHUS:
MIEPIICHIUKYJISIPHBIX ITPSAMBIX

B IPOCTPAHCTBE; ONPEIEICHNUE IPSIMOH,
IIEPIICHIUKYJIIPHOU K IIJIOCKOCTH.
JloKa3pIBaTh: JIEMMY

0 MEPNEHAUKYIAPHOCTH ABYX
NapaJyIeIbHBIX MPSAMBIX K TPEThEN
IIPSIMOM; TEOPEMBI O CBSI3U MEXKAY
[IapaJuIeIbBHOCTBIO MPSAMBIX U UX
IIEPIICHIUKYJISIPHOCTBIO K IIJIOCKOCTH.
JIOKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK MEPIECHINKYIISIPHOCTH
NPSIMOU U TJIIOCKOCTH; TEOPEMY

O CYLECTBOBAHNUU U €IMHCTBEHHOCTHU
NPSIMOW, TPOXOASAIIEN Yepe3 JaHHYIO
TOYKY Y IEPIIEHANKYJIIPHON K JaHHON
IJIOCKOCTH.

N300pakath B3aMMHO
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(npsimasi u oOpatHas).

Yroa Mexy CKpeIBatOIUMHUCS
npsiMeIMU. [loHCK Tepnes AMKYIIIpHBIX
MPSIMBIX C TOMOILBIO
IIEPIICHIUKYJIPHBIX IIIIOCKOCTEN
OpTOoroHajibHOE NPOEKTUPOBAHUE.
[TocTpoenue ceuenuit Kyda, Ipu3Msl,
MIPABWJIBHOW MUPAMUABI C TTOMOIIBIO
OPTOrOHAJILHOM MPOEKIUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTH
CUMMETPUM B MHOT'OTPAHHUKAX.
[Ipr3Hak nepneHuKyISIpHOCTH
PSAMOM U IIJIOCKOCTH KaK CIIECTBHE
cummerpui. IIpaBuinbHbIe
MHOTOTPAHHUKHU

Pacuet paccrosiHuil OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEPIEHINKYJIAPBI: CAMMETPUS, CIABUT
TOYKHU 110 NApaJIJIEIBbHON PSIMOM.
CnBur no HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

MEPHEHIUKYIISIPHBIC TPSIMYTO

Y TJIOCKOCTb.

®opMyIMpOBaTh CBOMCTBO
NEPHEHANKYJIAPA 10 OTHOLLIEHUIO

K IJIOCKOCTH.

[Tony4aTs npeacTaBiIeHuEe O 3HAYCHUU
NEPIEeHIUKYIIApa Ui IpYrux obnacTeit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3bpIBaTh yTBEPKACHUS, CBSI3aHHbBIC
C MMPOEKIMEN NPSIMOW Ha TIJIOCKOCTb,
HETIEPIICHINKYJSIPHYIO K TOM MPSMOM.
Jloka3bIBaTh TEOPEMY O TPEX
NEPHEHANKYIISIPaX U TEOPEMY
00paTHYIO TeOpeMe O TPeX
NEPIECHIUKYIIAPaX.

[Tomyuars npeacraBieHue

00 OPTOTOHAILHOM MTPOCKTUPOBAHUH.
Jloxa3bIBaTh TEOPEMY O MPOEKLUU
TOYKH Ha NPAMYIO.

Pewrars crepeomerpuueckue 3anauu,
CBSI3aHHBIE C MEPIICHIUKYIISIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pewars npuknagHele 3a1auu,
CBS3aHHBIE C HAXOXKJIECHUEM
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Ir€OMETPUYECKHUX BEJIMYMH.

Pewiats crepeoMerpruueckue 3anaum,
CBSI3aHHBIC C TPUMEHEHUEM TEOPEMBI
0 TpeX NMEePNEHIUKYJIISApax,
HAax0KJICHUEM PACCTOSHUM,
IMOCTPOCHUEM IPOEKLIHM.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PacCyKIACHUN.
AHanu3upoBaTh U MOAETUPOBATH

HAa SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTyaluH, CBSI3aHHBIC

C IEPNEHIUKYJIISIPHOCTHIO IIPSIMOM

Y IJIOCKOCTH; UCCIIEN0BATh
ITOCTPOECHHBIE MOJEH, B TOM YHCJIE
U C UCTIOJIb30BAaHUEM alllapara ajireopbl

VYTIIbI U paCCTOSHUSA

16

[ToBTOpEHUE: Yroyl MEX Y NPSIMBIMU
Ha IUIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpEMa KOCHHYCOB.

[ToBTOpEeHue: yron Mmexay
CKPEIIUBAOIIUMUCS IIPAMBIMU

B IIpOCTpaHCTBE. [ eomeTpuueckue
METO/bI BBIYUCIICHUS YTIIa MEXIY

AKTyanu3upoBath (GaKkThl U METOIbI
IJIAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
DopMyIMpPOBATH ONIPEAECIICHUE
JIBYTPAHHOIO yTJIA.

Jloka3bIBaTh CBOKMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJI0B JBYIPAHHOTO YyIJa.
KnaccuguimpoBaTs 1ByrpaHHbIE YIJIbI
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MPSAMBIMU B MHOTOT'PaHHUKAX.
JIByrpanHsbiil yroy. CBOMCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIJIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISIPHBIX
mrockocren. [IpusHak
MIEPIICHIUKYJISIPHOCTH INIOCKOCTEM;
TE0-peMa O MPAMON ITEPECEUEHHUS] IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN TapaJUICIICIINIIE;
KyO; U3MEpeHus, CBOMCTBA
IIPSAMOYTOJIBHOTO MapaJIJIeIICIIUIIEA.
Teopema 0 quaroHany NpsMOyTroJIbHOTO
napajulesIelMIea U CIEICTBUE U3 HEe.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U IJIOCKOCTH.
[ToBTOpEHME: CKPENIMBAIOIIUECS
psIMBbIE, TAPAJUIEIbHBIE ITIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXKAY
CKPEIIHBAOIIAMUCS NPAMBIMHU

B IIPOCTBIX CUTYaLHsIX.

B 3aBUCHMOCTH OT UX I'PaayCHOU MEPHI.
@OopMyJIMPOBATH ONPEIEICHUE B3AUMHO
NIEPIEHANKYJIIPHBIX IIJIOCKOCTEM.
JIoKa3pIBaTh TEOPEMY O PU3HAKE
NEPIEHANKYJIIPHOCTH IBYX
IIJIOCKOCTEM.

@OopMyIIMpPOBATH CIIEICTBHUE

(U3 mpu3HaKa) O NMEPIEeHIUKYJIIPHOCTU
IJIOCKOCTH, KOTOpas MEPIEHANKYIIpHA
MPSAMOM, II0 KOTOPOH IIEPECEKAIOTCS JBE
IJIOCKOCTH, 3THU IIJIOCKOCTSIM.
JIoKa3pIBaTh YTBEPKIAEHUSA O ETO
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 HEE O JUArOHAJISIX IPSMOYTOJIBHOIO
napajuiesenune/sa.

Pewars crepeomeTprueckue 3aauu,
CBSI3aHHBIE C NEPIICHANKYISIPHOCTD
MPSMBIX U TJIOCKOCTEH, UCITONb3YS
MJIaHUMETPpUUYECKHE (DaKThl 1 METO/IbI.
IIpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PELIEHNH TEOMETPUYECKHUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBATH

HAa S3bIKE TE€OMETPUU PEAIbHBIE
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OnyckaHue NepreHIuKyJIsIpOB,
BBIYMCJIEHUE PACCTOSIHUM OT TOYKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTosHUNA MEXIY
CKPEIIUBAIOIINMUCS TPSIMBIMHU

C IMIOMOILBIO IEPIICHANKYIISPHOU
IIJIOCKOCTH.

TpexrpaHHbIN yTroJl, HEpaBEHCTBA
JJIs TPEXTPAHHBIX YTIIOB.

Teopema [Tudaropa, TeopeMbl
KOCHUHYCOB Y CHHYCOB

JUISl TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reoJIe3M4ECKUe JIMHUU Ha 3emiie

CUTYaIlNH, CBSI3aHHbBIC
C IEPICHAUKYISIPHOCTHIO MPSMBIX

Y IUIOCKOCTEH.

HccnenoBath NOCTPOSHHBIE MOJIENH,
B TOM YHCJIC U C UCTIOJIb30BaHUEM
arrapara anreopsl.

Pemate npukiagHbie 3a1a4u,
CBSI3aHHBIEC C HAXOXKJICHUEM
TCOMETPUYCCKHUX BEITUIHH

MHororpaHHuku

CucreMaru3anus 3HaHH:
MHOrorpaHHMK U €ro 3JIEMEHTBHI.
[Inpamuna. Buael nupamun.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HakJIOHHAs
npusMsbl. [IpaBuiibHas npusma.
[Ipsimont mapanenenunen,

MPSIMOYTOJILHBIN I1a AJUICIICIIUIIC A, K 0.
2

Brimyxiibie MHOTOrpanHukd. Teopema
Oiinepa. [IpaBuiibHbBIE
U TOJTYIIPABUIIbHbIE MHOTOTPaHHUKHU

Paborath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMeYaHusl,
KOMMEHTapPHH.

AHaNIM3UPOBATH PEIICHHUE 3aaUH.
PucoBath BBIMyKIIbIE MHOTOTPAHHUKHU
C 3aJlTaHHBIMH CBOMCTBAMU;
BOCCTAHABJIUBATH OO BHI
BBITTYKJIOTO MHOTOTPaHHHUKA 10 ABYM
€T0 MTPOCKITUSIM.

JloKka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.
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PucoBars BBIITyKIIbIE MHOTOTPAHHUKH

C Pa3HOM SUIEPOBON XapaAKTEPUCTUKOM;
MCCIIEI0BATh BO3MOKHOCTH ITOJTYYEHUS
pe3ynbTaTa Ipy BApbUPOBAHUU JTAHHBIX.
JIoKa3pIBaTh CBOWCTBA ITPABUIIBHBIX
MHOT'OTPaHHHUKOB.

[InaHnpoBaThs NoCTpOEHUE
MIPaBUJIbHBIX MHOTOTPAHHUKOB

HA ITIOBEPXHOCTSX APYTUX IPABUIIBHBIX
MHOT'OI'PaHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[lonsATHE BEKTOPA HA TIJIOCKOCTH

Y B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napayieNenunea, YMHOKEHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3uCy TPEX BEKTOPOB, HE JISHKAITUX
B OJJHOU IIJIOCKOCTH.

CkansipHoe poU3BeICHUE,
BBIYUCJICHUE YTJIa MEXKy BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocrelimme 3a1a4n ¢ BEKTOpaMU

AKTyanu3upoBaTh (PaKThl U METOBI
TUIAHUMETPUM, PEJICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP
HA TJIOCKOCTH M B IPOCTPAHCTBE;
KOMILJITAHAPHBIE BEKTOPBHI.
[TpuBOoIUTH TpUMEPHI (HPU3NYECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIa BHITIOJTHEHUS
JIICUCTBUU CJIOKCHUS Y BEIUUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YHCIIO.

Jloka3pIBaTh NpU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKEHUU
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J000T0 BEKTOPA IO TPEM JaHHBIM
HEKOMILJIAHAPHBIM BEKTOpam

[ToBTOpenue, 06001IIEHIE
Y CUCTeMAaTH3aIINs 3HAHHUI

Ob6o061maroniee MOBTOPEHHUE MOHATUI
U METOJIOB Kypca I'€OMETPUHU

10 xnacca, cucteMaTu3alys 3HaHUH.
Uctopus pazBuTusi CTepeoOMETPUM KaK
HayKH M €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHIMA

Pemrate cTepeoMerpuyeckue 3aaaun
Ha JIOKa3aTeJIbCTBO MaTEMaTHICCKHIX
OTHOIIICHUH, HAXOXKICHUE
TCOMETPHUYCCKUX BEJIMYUMH (JJTHH,
VTJIOB, TUIOMIA/IeH, 00bEMOB).
Hcnons30Bath MpH pelicHUH
CTEPEOMETPUICCKHX 3a/1ad
IUTAHUMETPUYCCKHIE (PaKThI K METO/TBI.
[TpoBOAKTH JTOTHYECKH KOPPEKTHBIC
J0Ka3aTeIbHBIC PACCYKICHHUSI

IIPH PEIICHUH CTEPEOMETPHISCKHUX

Y TUTAaHUMETPHYECKUX 3a/1a4.
CpaBHUBATH U aHATTM3UPOBATH
pCalIbHbIC CUTYAIIMH U BBISBIISATH
BO3MOYKHOCTH €€ MOJICTTUPOBAHUS

Ha S3bIKE TEOMETPHH.
MoaenrpoBath peajgbHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUHU U MCCIIEI0BATh
MOCTPOCHHBIC MOJICIIH, B TOM YHCIIC
Y C UCTIOJIb30BAHUEM arlapara
anreopshl.

Hcnonb30BaTh KOMIIBIOTEPHEIE
MPOrPaMMBbI IPH PEIIICHUHN 3a/1a4.
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[lomy4yaTs npeaCcTaBICHUE O TEOMETPUU
KaK O pa3BUBAIOLICHCS HAyKe,
HCCIEAYIONEH OKPYKAIOIIUNA MU,
CBSI3aHHOM C peabHbIMU OOBEKTaMHU,
IIOMOTAIOIIEH PEIIUTh PEATIbHBIE
JKU3HEHHBIE CUTyalluU O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHHBaTh ¥ aHAIN3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIAECHUN.
HccenenoBats IOCTPOSHHBIE MOJIEIIHN.
Hcnonb30Bath HUPPOBBIE pECYPCHI

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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11 KJIACC
Hazpanue Konuuectso OcHOBHBIE BU/IBI ICSITEILHOCTH
OcHOBHOE coJIep:KaHue
paznena (TeMbl) Kypca 4acoB yYaIuxcs
AHamMTHYECKas TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpA AKTyanu3upoBath (aKThl U METOIBI

HA MJIOCKOCTH U B MMPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]ly BEKTOpaMu
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTHU B OTPE3KAX.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JJUHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacyeTa
yTJIa MEXAY IPSMBIMU U IIIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUSI OT TOUKH JI0 TIJIOCKOCTH
B KOOpJAMHATAX.

Haxoxnenue paccTosHUA OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

CBOIUTH NEUCTBUSL C BEKTOPAMU

K aHAJIOTUYHBIM JICUCTBUAM C UX
KOOpAWHATAMM.

BcnomHUTE onpenieneHne CKaspHOTro
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ TOMONIBIO0 CKaISIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMH, YCTaHABIINBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOoaUTH ypaBHEHME TIIIOCKOCTH

U HOpMyITy pacCTOSTHUS OT TOUKH

110 TIJIOCKOCTH.

Pemiats 3agauu, coueras
KOOPJIMHATHBIA U BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKa3aTeIbHbBIC PACCYKICHUSA

IIPY PELIEHUN TEOMETPUUYECKHUX 3a1a4
Ha [IPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOT'O METOAA.
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AHanM3upoBaTh U MOJIEIUPOBATH
Ha SI3bIKE TE€OMETPHUH PEAIbHbIE
CUTYaIlNH, CBS3aHHbIC BEKTOPAMHU
U KOOpJIMHATAMU.

HccnenoBars MoCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTHKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HaHUN

15

CedeHust MHOTOTPAaHHHUKOB:
CTaHAApTHBIE MHOIOTPAaHHUKH, METO]T
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NepecevyeHus MPSMbIX U MIIOCKOCTEM.
[TapamienpHble IpsIMbIE U IIIOCKOCTH:
napajuiesIbHbIE CEUYCHHUS], pACUET
OTHOILIEHUH, YIJIbl MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.
[lepnieHIUKYISIpHBIE TPSIMBIE

Y TUIOCKOCTHU: CTaHJAPTHBIE Naphbl
NEePHEeHAUKYJISIPHBIX MJI0CKOCTEH

U TIPSIMBIX, CAMMETPUH
MHOT'OTPAaHHUKOB, TEOPEMA O TPEX
MEPHEHANKYIISIPAX, BBIYUCICHUS JJIMH

CTpouTh ceueHusl.

Pemats crepeoMerpuueckue 3agadu
Ha JJ0Ka3aTeIbCTBO MAaTEMAaTUYECKUX
OTHOIIICHHUH, HaXO0KJICHNUEC
reoOMEeTPUYECKUX BETUYUH (IJIMH,
YTJIOB, TUIOIIA/IeH, 00bEMOB).
Hcnonb30BaTh NpU pELICHUN
CTEPEOMETPUYECKUX 3a/1a4
TUTAaHUMETpUYECKHe (haKThl 1 METOIBI.
[TpoBOIUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTEeIbHbBIC PACCYKICHUSA

MIPU PEUIEHUN CTEPEOMETPUUECKUX
3ajad.

CpaBHMBATH U AaHAIM3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOTIA/IeH, COOOpaKeHus
0I00M4.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

pealbHbIEe CUTYallUH U BBISIBIST
BO3MOXHOCTH €€ MOJICJIMPOBAHUS

Ha SI3bIKE T€OMETPUH.
MopenupoBaTh peaibHyI0 CUTYaLHIO
Ha SI3bIKE TE€OMETPUU U UCCIIEA0BATh
MIOCTPOCHHBIE MOJIENIU, B TOM YHUCJIE

¥l C HICTIOJTL30BAaHUEM amiapara ajreOpebl.

Hcnonn3oBarh KOMIIBIOTCPHBIC
IIporpaMMmel IIpru pCIICHUU 3a1a4

O0BbeM MHOTOIpaHHUKA

17

O6bem Tena. O0beM IPSIMOYTOJILHOTO
napajuiesienunena. 3agadu

00 yiBoeHUU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
OPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Ipuknannbie 3a1a4u, CBI3aHHBIC

C BBIUHCIIEHHEM 00beMa
IPSIMOYTOJILHOTO NTapauieNeuIe/1a.
O0beM npsIMol TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYMCICHHEM 00bEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSMOU MIPU3MBI.

CB00OOAHO ONEPUPOBATH MOHATUSIMU:
o0BeM Tena, 00beM MPSIMOYTOIBHOTO
napajuieJIenunesna.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIE/ICTBHS U3 HEe.

Pa3pe3ats MHOTOTpaHHUKH,
NEepeKyIaablBaTh YaCTH.

Pemate crepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00beMa
IPSIMOYTOJIBHOT'O TapaJIJIEJIeUIENA,
IPU3MBI.

CpaBHUBATh U aHAJIM3UPOBATH
YTBEPKJICHHUS C LEJbIO BHISABICHUS
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Brrunciaenne 00beMOB Tl

C TIOMOIIILIO OIPEJIEICHHOTO
uHTerpaita. O0beM HaAKJIOHHOM
IIPU3MBI, TUPAMHUIBI.

dopmysna oobemMa TUPaMU/IbI.
OtHomenue 00bEMOB ITUPAMU/T

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHEIC ¢ 00bEeMaMH HAKJIOHHOM
MIPU3MBI, TTUPAMUJIBI.

[IpuknagHbIe 321291 110 TEME
«O0BEMEBI TEI», CBI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, ITUPAMHUJIBI.
[Ipumenenue o0bemMoB. Berunciienue
pPacCTOSTHUS 70 TJIOCKOCTH

JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHIA.
AHamM3upOBaTh U MOJEITHUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHBIC
CUTYalliH, CBA3aHHbBIE C 00bEMOM
IPSIMOYTOJIBHOTO TTapaJuIelIeTUIe 1a,
IPU3MBI, TUPAMU/TBL.

UccnenoBaTh OCTpOEHHBIE MOJIETH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
amnmapara ajreophl.

BBIBOIMTH OCHOBHYIO HHTETPATIbHYIO
dbopMyITy ISl BRIYUCICHUS 00hEMOB
TEJL.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOHM TIPHU3MBI Ha TIPHUMEpe
TPEYTroJIbHON MPU3MBI

¥ JIJISl IPOU3BOJILHOM TIPU3MBI.
JlokasbIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYyIUPOBATH CIACACTBHUS
U3 Hee: 00beM YCEUECHHOM MUPAMU/IBI.
BreiBoauTh hOpMyITy Ui BEIYHACICHHS
00bEMOB YCEUCHHON TTUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpazyroiye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000THO OTIEpUPOBATH MOHSITUSIMU:
UIMHAPUYECKAs IOBEPXHOCTb,
IMHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
munHap. [1nommans noBepxHocTu
UWIMHIpA.

Konnueckas moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noeepxHocTu. Konyc. Ceuenue koHyca
IUIOCKOCTBIO, MapasuIebHON
TTIOCKOCTH OCHOBAHUS. Y CEUCHHBIN
KoHyc. M300paxeHne KOHycoB

1 YCEUCHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTHU

Y TIOJIHOM IMOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKue 3a1a4u

HAa JIOKAa3aTEIbCTBO U BHIYMCIICHUE,
MMOCTPOCHUEM CECUYCHUN LWJIMHIPA,
KOHYca.

[IpuknaaHbie 3a1a4u, CBI3aHHBIE

C IWJIMHIPOM.

Cdepa u map.

ITepeceuenue cdepsl u mapa

¢ iockocThio. Kacanue mapa

U cepbl I0CKOCTHI0. By

U n300pakeHue mapa.

YpaBuenue chepsl. [Lnomans cheps
U €€ YaCTeH.

Cummetpus cepsl U mapa.

MOJTyYEHUS IUIHHIPHUYECKON
NOBEPXHOCTH, LIMJIUH/PA.
N300paxaTh LUIUHAP U €70 CEYEHUS
IUIOCKOCTBIO.

CB00OOAHO ONIEPUPOBATH OHATUAMMU:
KOHUYECKasl IOBEPXHOCTb, KOHYC,
YCEUEHHBIN KOHYC.

N3yvathb criocoObl mosrydeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxaTh KOHYC U €ro CeYeHUs
IUIOCKOCTBIO, TPOXOAIIEH Yepes3 OCh,
Y TJIOCKOCTBIO, NEPIEHAUKYIISAPHON

K OCH.

BreiBoauTh popmyibl 1St BEIUUCICHHUS
OOKOBOW U TIOJIHOM MTOBEPXHOCTEN Tel
BpaIlEHHS.

Pemate crepeomeTpruyeckue 3a1auu,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
HaX0KICHUEM IJIOIIAAA OOKOBOM

Y TIOJTHOM MOBEPXHOCTH, TIOCTPOCHUEM
CEUYECHHUM.

Hcnonb30BaTh npu pelieHnu 3aia4
IUTAHUMETPHUYECKUE (PaKThl U METOIBI.
CpaBHUBaTh U aHATTM3UPOBATH
YTBEPKACHUS C LEJIbIO BBISBICHUS
JIOTMYECKH KOPPEKTHBIX
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[TpuknamHbie 3a1a4H, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHHIC
MOJ00USL.

Pa3nnunble KOMOMHAIIUN TET
BpaIlleHUs] © MHOTOTPaHHUKOB.
3anauu no Teme «Tesra 1 moBEpXHOCTH
BpaICHUSDY

Y HEKOPPEKTHBIX PaCCyKIACHUM.
AHaJIM3UPOBATH U MOAECIUPOBATH

Ha SI3bIKE TE€OMETPUU PEeaIbHbIC
CUTYAIlNH, CBI3aHHBIE C KOHYCOM

U TUAJTUHPOM.

HccenenoBaTs NOCTPOEHHBIE MOJIENH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
amnmapara ajareopsl

AKTyanu3upoBath (PaKThl U METOBI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOAHO OMIEpUPOBATH TOHATUSIMHU:
chepa u map, HeHTp, paanyc, AMaMeTp
chepsl u mapa.

HccnenoBarh B3aMMHOE pPaCIIONOKEHUE
chepbl U TIIOCKOCTH.

DopMyIMpPOBATH ONIPEIAEICHUE
KacaTeJIbHOM IIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoauTs hopmyity 11l BEIYUCICHUS
iomiaau cepsl uepes paanyc chepsl.
Pemiate cTepeomerpruyeckue 3a1au,
CBs3aHHBIE CO c(epoil U mapoM,
HAXOXKJEHUEM TUIOMAaN chEephl U ee
yacTel, MOCTPOCHUEM CeUEHUM cepbl

63



denepanbHas pabouas mporpamma | Maremaruka. 10—11 kimaccel (yriryOJeHHBIH YpOBEHB)

U 11apa.
AHanM3UpoBaTh U MOJICTUPOBATD

Ha SI3bIKE TE€OMETPUU PEeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C IIIAPOM

u cepoid.

Pemats mpocTeie 3a1a4m, B KOTOPBIX
bUrypupyroT KOMOMHAIINH Tell
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonws30Bath Mpu pellieHrH 3a1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUIaHUMETpUUYECKUE (PaKkThl U METO/BI.
Pemiats ctepeomeTpuueckue 3agauw,
CBSI3aHHBIC C TEJIaMU BpaIleHUs,
IIOCTPOCHHUEM CEYEHUM TEJI BPAILCHNUS,
C KOMOWHAITUSMH TEJT BPAIICHUS

¥ MHOTOTPaHHHUKOB.

[TpoBOAUTH TOTHUECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC PACCYKICHUS

IIPU PEIICHUU T€OMETPUUECKHUX 3a/1a4,
CBSI3aHHBIX C TIEPICHANKYIISIPHOCTHIO
IIJIOCKOCTEHN.

AHanmM3upoOBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU PEATHHBIC
CUTYyaIlUH, CBSI3aHHBIE C
MHOTOTPaHHUKAMHU.

HccnenoBats NOCTpOCHHBIE MOJENH,
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B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajareopsl

[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O6beMm mumHapa. Teopema

00 00beMe MPSMOTO IUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIHMHAPA.
Brruuciaenne o0eMOB Tel

C TIOMOIIBIO OTNIPEICTICHHOTO
unTerpana. OobeM KoHyca.
[Imomnaan OOKOBOM U ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuUecKHEe 3a/1a4H,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMOB
IAJIUHIpa, KOHYyCa.

[Tpukmagaeie 3agaun o Teme «O0BeMBbI
Y TTOIAM IOBEPXHOCTEHN TEIL.
OO6beM mapa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomanp
cdepsl.

CrepeoMeTpUyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUHCICHHEM 00BEMOB
1rapa, mapoBOro CETMEHTA, IapOBOTO
CeKTOpa.

[TpuknagHbie 3a/1a49H 110 TEME
«O0BeMBI TEID», CBA3aHHBIC

CB0OOAHO ONEPUPOBATH MOHATUSMU:
o0beM Tena, TUIOIIAbh MOBEPXHOCTH.
@opMyIupOBaTh OCHOBHBIE CBOMCTBA
00BbEMOB.

Jloka3bIBaTh TEOpEMBI: 00 00BEME
IUIIMHIpa; 00 00beMe KoHyca.
BriBouTh GOpMYIIBI 17151 BHIYMCIICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEILICHHS 3a]1a4
Ha IOCTPOEHUE LUPKYJIEM U JIMHENKOM,
0 KJIACCUUYECKHUX HEpa3pelIuMbIX
3a/1ayax.

CB00OOAHO OTIEPUPOBATH TOHITHUSIMHU:
IapOBOM CETMEHT, IIIAPOBOM CJIOH,
IapOBOM CEKTOP, OCHOBAHUE U BBICOTA
CEerMeHTa, OCHOBAaHHE U BhICOTA
1apOBOTO CJIOSL.

BriBoguTh GOpMYIIBI TSI HAXOXKIACHUS
00bEMOB IAPOBOIO CErMEHTA,
IIAPOBOTO CEKTOPA, TUIOIIaau ChHEephl.
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¢ 00bEMOM I1apa U TUIOMIAIbI0 ChHEpHI.
CoOTHOIIECHUS MEXY TUTOIIAIIMU
HOBEpXHOCTEH 1 00beMaMU MTO0OHBIX
TeJl.

[TogoOHBIE TENa B MPOCTPAHCTBE.
H3menenne o6beMa pu mogoouu.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHUEM O0BEMOB
TEJ U TUIOMIAIeH TTIOBEPXHOCTEM

JlokaspIiBaTh TEOpeMy 00 0ObeMe Mmapa.
Pemate crepeomerpruyeckue 3aaau,
CBSI3aHHBIC C 00BEMOM IIIapa, IMapOBOTO
CErMEHTa, IMMapoOBOr0 CEKTOopa,
IUIOMIABIO CEPHI.

CpaBHHBAThH U aHATU3UPOBATH
YTBEPKICHUS C IIETBIO BBISBICHUS
JIOTUYECKHA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPHUH PEATbHBIC
CUTYallUU, CBSI3aHHbBIE C 00BEMOM
mapa, mapoBOro CETMEHTA, IIaPOBOTO
CErMEHTA, IJIOMIaAbI0 CepHI.
CB0OOAHO ONIEPUPOBATH MOHITHEM:
1o00HBIE TeJa B MIPOCTPAHCTBE.
Beruncnsate 00bEMBI TEJT C TOMOIIBIO
OTIpE/ICIICHHOTO HHTETpaIa.

Pemate crepeomerpruyeckue 3aaaun,
CBSI3aHHBIEC C COOTHOIICHUSIMU MEXKTY
TUIOLIAASIMU TIOBEPXHOCTEN

1 00beMaMU HOAOOHBIX TEJI.
[TpoBOIUTE TOTHUYECKH KOPPEKTHBIE
JIOKA3aTeNIbHbIE PACCYKICHUS

IIPY PEIICHUH TEOMETPUYECKUX 3a71a4,
CBSI3aHHBIX C BRIYUCIEHUEM 00HEMOB
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TCJI C IOMOIIBIO OIIPECACIICHHOT'O
HHTCI'paJld, HAXOXKICHUCM
COOTHOIICHMA MCIKAY IUIOIIAIAMHA
HOBerHOCTeﬁ 1 00beMaMH HOI[O6HI)IX
TCII.

AHaJ'II/I3I/IpOBaTB U MOACIINPOBATH

Ha SA3BIKC I'COMCTPHUU PCAJILHBIC
CUTyallr, CBA3aHHBIC C o0beMaMH

H ITIOBCPXHOCTAMH TCII,

Ha 10Ka3aTCJIbCTBO U HA HAXOXKACHUC
TCOMCTPHUUCCKUX BCIIMNIHNH

JBrmKeHUs

JIBU>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. [[BrxeHus

U paBeHCTBO Guryp. OOume cBoiicTBa
NIBIDKEHUM. Buapl 1BMKEHUI
napajuiesIbHbINA EPEHOC, IIEHTpaTbHas
CUMMETpHUS, 3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas

u chepa Ditnepa.

['eomeTpuueckue 3amauun

Ha MPUMEHEHUE IBUKCHUS

CB00OOAHO OMIEpUPOBATH TOHATUSIMHU:
oToOpaskeHHe MPOCTPaHCTBA Ha ceds,
JBW)KEHUE MPOCTPAHCTBA,
[EHTpajIbHasl, OCeBas M 3epKallbHas
CUMMETPHH, TTApaJUICIbHBIN IIEPEHOC;
PaBEHCTBO U Mo00ue QuUryp.
JloKa3bIBaTh YTBEPKICHUS O TOM, UTO
[EHTpaJIbHAs, OCEBAst U 3epKaJIbHAS
CUMMETPHH, TTAPAJUICIIbHBIA TIEPEHOC
SIBIISTFOTCSI IBUKCHUSIMHU.

BrImonHSTh mpeodpazoBaHus TOJ00HS.
OnepupoBaTh MOHITUSMU: TIPAMAs

u cepa Diinepa.

Pemate reometprdeckue 3a1aun
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C MCII0Jb30BAaHUEM JBIKCHHU.
Hcnonws30BaTh Ipu peLIeHUH 3a1a4
JBUKEHUS TTPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpEeHue, 06001ICHNE
M CUCTEMAaTHU3aIMsl 3HAaHUU

17

O6o0mraroiiee MOBTOPEHUE MOHITHIMA
1 METOJIOB Kypca T€OMETPUH

10-11 knaccoB, cucTeMaTHU3aIus
3HAHUM.

Hcropwus pa3BUTHS CTEPEOMETPUH KaK
HAyKH M €€ pOJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMIIBIOTEPHBIX TEXHOJIOTHMA

Pemath cTepeoMeTpudecKkue 3aaadu
Ha J0Ka3aTeIbCTBO MaTEMaTHUECKUX
OTHOIIICHUM, HAX0XKICHHE
reOMEeTPUICCKHUX BETUYMH (IJIMH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnonws3oBath pu pellieHUuU
CTEPEOMETPUUYECKHUX 3a/1a4
IJIaHUMETpUUIECKHEe (haKThl 1 METO/IBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0Ka3aTeIbHbIC PACCYKICHUS

P PEIICHUN CTEPEOMETPUUECKUX

Y TJIAHUMETPUYECKUX 3a]1a4.
CpaBHMBATh U aHATU3UPOBATH
pealibHbIe CUTYAIlUU U BBISIBIISATH
BO3MOYKHOCTh €€ MOJACITUPOBAHUS

Ha SI3bIKE TEOMETPUH.
MoaenupoBath peanbHy0 CUTYaLUI0
Ha SI3bIKE TEOMETPUM U UCCIIeI0BATh
MOCTPOCHHBIE MOJICIIH, B TOM YHUCJIE
Y C UCMOJIb30BAaHUEM almapara
anreopshl.
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Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI MIPU PELICHUH 3a/1a4.
[Tomy4aTs IpeAcTaBIeHUE O TEOMETPUHU
KaK O pa3BUBAIOILIEHCS HAyKeE,
UCCIIEAYIOLIEH OKPYKAIOIIUN MUD,
CBSI3aHHOM C pealbHbIMU O0OBEKTaMHU,
IIOMOTAIOIIEH PEIIUTD PEATIbHBIE
YKU3HEHHBIC CUTYALIMH O POJIU
CTEPEOMETPUU B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTUKA»

HOACHUTEJBHASA 3AIINCKA

VYyebnniii kypc «BeposSTHOCT M CTATUCTHKa» YIIIyOJIEHHOTO YpPOBHSI SIBJISIETCS
POJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca yriyOJIEHHOTO ypOBHS
HA YpPOBHE CpeAHero oOmero oOpa3oBaHUs. YUeOHBIM Kypc MpeaHa3HayeH
i (HOpMUPOBAHUS y OOYYAIOIIUXCS CTaTUCTUYECKON KYJIbTYypbl U TOHHMAaHUS POJIH
TEOPUHU BEPOATHOCTEN KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA ISl U3YUYECHUS CIy4ailHBIX
cOOBITHH, BEIMYHUH U TporeccoB. [Ipu u3yuennn Kypca oOoramaroTcsi IpeacTaBICHUs
oOy4Jaronuxcsi 0 METoAax MCCIeI0BaHNs U3MEHUYUBOTO MUPA, PA3BUBAETCS MIOHUMAHHE
3HAYUMOCTH U OOIIHOCTH MAaTEMAaTHYECKHMX METOJIOB IMO3HAHHUS KaK HEOThEeMIIEMOU
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HaIllpaBJIE€HO Ha 3aKpEIUICHHWE 3HAHWUM, MOJTYYSHHBIX
OpU W3Y4YEHMHM Kypca Ha yYpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, U Ha pa3BUTHE
MPEACTABICHUM O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIYy HHUMH Ha Ba)KHBIX
pUMepax, CHKEThl KOTOPBIX IMOYEPHHYTHI W3 OKpYKaromero Mupa. B pesynbrare
y oOydaromuxcs  JOJDKHO  c(OpMHUPOBAThCS — MpEACTaBICHHME O  Haubosiee
YHOOTPEOUTENBHBIX M OOIMIMX MAaTEMATUYECKUX MOJIENSAX, UCTIONb3YEMBIX JJIsI OMUCAHUS
AHTPOIIOMETPUUECKHUX U JeMorpadUyeCcKuX BEJIMYHUH, TOTPEITHOCTEN B pa3IudyHbIe POJia
U3MEPEHUSIX, JJIMTEIbHOCTH  0€30TKa3HOM  pabOThl  TEXHUYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi i1 OCBOCHUSA BEPOSITHOCTHO-CTATUCTHUUECKUX METOJIOB, HEOOXOIUMBIX
CHeuaIiucTaM HE TOJbKO HWHXKEHEPHBIX CHEUUATbHOCTEHW, HO TaKXKe COLMAIbHBIX
U TICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHbIE OOLIECTBEHHbIE HAYKA B 3HAUUTEIHLHOU
Mepe HCIOJB3YIOT annapaT aHajiu3a OOJbIINX JaHHBIX. LleHTpanbHyt0 yacTh yueOHOTO
Kypca 3aHUMaeT OOCYXJeHHE 3aKOHa OONbIIUX YHucen — (QyHIaMEHTAIBHOTO 3aKOHA
MPUPOJIbI, UMEIOLEr0 MaTEMAaTUYECKYIO (hOpMaTH3aIHIoO.

B coorBercTBMM C YyKa3aHHBIMU LEJIAMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT W CTaTHCTHKa» Ha YIIyOJEHHOM YPOBHE BBIIECIEHbI OCHOBHBIE
conepxatenbHble JUHUK: «CiydailHbie COOBITHS W BeposATHOCTH» H «CiydaitHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
Y TEOPUU MHOXKECTB, HEOOXOIUMBIE AJIs TOJHOLIEHHOTO OCBOCHHUS MaTepuaia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMAaTHYECKUX yUeOHBIX KYypPCOB.

Copepxanne nuHuM «CiydaliHble COOBITHUSI W BEPOATHOCTH» CIIY)KHT OCHOBOM
st (OPMHUPOBAHMSI TPEACTABICHUA O PACIPENCTICHUH BEPOSITHOCTEH MEXIy
3HAQYEHUSIMU CIIyYalHbBIX BEJIWYMH. BaKHYH0 4acThb B 3TOW COJEPKATEIbHOM JMHUU
3aHUMAaeT U3y4YeHUE T€OMETPUIECKOT0 1 ONHOMHAIILHOTO pacipeesieHuil 1 3HAKOMCTBO
C UX HENMPEPHIBHBIMU aHAJIOTaMH — ITOKA3aTEeJIbHBIM U HOPMAJIBHBIM PaCIIpeIEICHUSIMHU.
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Tewmsl, CBSI3aHHBIE ~ C  HENPEpPBIBHBIMM  CIyYallHBIMH  BEITUYHMHAMHU
U pacrpeiesIeHUsMH, aKIICHTUPYIOT BHUMaHUE 00YJalOIUXCs Ha ONMCAHUU U U3YYECHUHU
CIlyJailHBIX SIBJICHUH C TOMOINBIO HEMpephIBHBIX (yHKIMI. OCHOBHOE BHUMAaHHE
yIeNseTcs IOKa3aTeIbHOMY M HOPMaJIbHOMY PacCIpeeIICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMHUTEIBHOE U3YUCHUE CBSI3U MEXKITY
CllydyailHBIMH BENMYMHAMH W OIMCAaHHWE 3TOM CBSA3M C IOMOIIBIO KOX(QHUIMEHTa
KOPPEISIMH U €r0 BEIOOPOYHOTO aHaJIora. DTH AJIEMEHTHI COJIEPKaHMsI Pa3BUBAIOT TEMY
«/lmarpaMMbl pacceMBaHHs», U3YUYEHHYIO HA YPOBHE OCHOBHOTO 00IIeTro 00pa3oBaHUs,
¥ BO MHOTOM OITUPAIOTCS Ha CBEJCHUS U3 KypCOB ajIreOpbl U T€OMETPHH.

Eme oaun s1eMeHT copaepikaHus, KOTOPBIN MpeanaraeTcsi Ha 03HAKOMHUTEIIbHOM
YPOBHE — IOCIEAOBATEILHOCTh CIIy4alHBIX HE3aBUCHMBIX COOBITHIA, HACTYMAIOMINX
B enuHHIy BpeMeHH. O3HaKOMJICHHE C PacIpeleIeHHeM BEpOSTHOCTEH KOJIMYecTBa
TaKUX COOBITHI HOCHUT Pa3BHBAIOIINI XapaKTep U SIBISAETCS aKTyaJbHBIM Ui OyIyIInuX
aOUTYypHUEHTOB,  TOCTYNAIOMIMX Ha  y4eOHbIe  CHEIMAJbHOCTH,  CBS3aHHBIC
C OOIIECTBEHHBIMU HaYKaMU, TICUXOJIOTHUEH U YIIPaBICHUEM.

OOmiee YHMCIIO YacoB, PEKOMEHIOBAHHBIX IS HW3yYeHHUs Yy4eOHOTro Kypca
«BeposTHOCTh M CTaTHCTHKa» Ha YIIIyOJieHHOM ypoBHe, — 68 wacoB: B 10 kmacce —
34 qaca (1 gac B Hemento0), B 11 kmacce — 34 yaca (1 gac B Hefemo).

COILEPKXAHUE OBYYEHUA
10 KITACC

I'pad, cBsasublil rpad, nytu B rpade: uukiasl U uenu. CTeneHb (BaJICHTHOCTH)
BepiuHbL. ['padbr Ha miiockocTu. JlepeBbs.

CaydaiiHble 3KCIIEpUMEHTHI (OIBITBI) U CTy4YalHbIE COOBITHSA. DIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHS. BIWM30CTh YacCTOTBI U BEPOSITHOCTH
coObITuil. Ciiy4aifHble OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauun Haj COOBITUAMU: TepeceueHue, OOBEIUHEHHE, MPOTUBOIOIOKHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEM.

VYcioBHasE BEPOSITHOCTb.  YMHOXEHHE BEpPOSATHOCTEH. JlepeBo ciy4alHOro
skcriepumenTa. dopmyna mnosHONW BeposTHocTH. Popmyna bavieca. HeszaBucumbie
COOBITHSI.

buHapHbI ciay4yaliHbIl ONBIT (MCHBITAHHME), ycnex M Heynada. HeszaBucumele
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIHBITAaHUN 10 TNepBoro ycnexa. llepectaHoBku
u (daxtopuain. Yucno coueranuii. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBuUCHMMBIX ucnbiTaHuM bepuynmu. CiyyaliHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnasg BenuuuHa. Pactipenenenue BeposiTHocTel. JluarpaMma pacrpeaeneHusl.
Onepanuu Haja ciaydaliHBIMU BeIu4uvMHamu. buHapHas ciydaiiHag BennuuHa. [Ipumepsl
pacupesesieHui, B TOM YUCJIe TEOMETPUYECKOE U OMHOMHUAIBHOE.

CoBMecTHOE pacnpeeneHle IByX Cly4ailHbIX BeIMUrUH. He3aBucumele ciayyaiiHble
BEJINYUHBI.
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MaremaTudeckoe OXKWJaHUE CiIydyalHOW BenMuuMHbI (pacnpeneneHus). [Ipumepsl
MIPUMEHEHUsI MAaTEMaTUYECKOTO OKUIAHUs (CTpaxoBaHHe, jJoTepes). MareMaruyeckoe
OXKHJlaHWe OWHApHOW CIIly4ailHOW BeNWYMHBL. MaTeMaTH4YecKoe OXUAAHUE CYMMBbI
CJIy4aliHbIX BEJIMYMH. MaTeMaTn4ecKkoe 0KUJaHuEe TEOMETPHUECKOr0 M OMHOMHAIBHOTO
pacnpeIeICHAN.

Jlucniepcust U CTaHJAPTHOE OTKJIIOHEHUE CIy4yaHOW BEJMYUHBI (pacrpeaesieHus).
Hucnepcust OMHApHOM  CIlydalHOW  BENWYMHBL. ~ MaTeMaTWyeckoe  OKHJaHUE
IPOU3BENCHUS U JUCIEPCUS CYMMbl HE3aBUCHUMBIX CIy4ailHbIX Benu4uH. [{ucnepcus
U CTaHJAapTHOE OTKJIOHEHHE OWHOMHUAJIBHOTO  pacnpeneneHus. Jucnepcus
Y CTaHJIAPTHOE OTKIIOHEHNE F€OMETPUUYECKOr0 PACTIPEICIICHHUS]. .

11 KJIACC

HepaBenctBo YeOwbiméBa. Teopema UYeOwiméBa. Teopema bepnymu. 3akon
00sbIKX uncen. BeiOopouHblil MeToa uccienoBaHuil. BeIOOpouHble XapaKTEpPUCTUKH.
OueHnBaHKe BEPOSITHOCTU COOBITHSI TIO BEIOOPOUYHBIM JTaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 C IIOMOIIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBuble  cnydaiiHble BennuuHBL.  [Ipumepsl. @yHKOHMS — IUIOTHOCTH
BEPOSITHOCTH paclpeiesicHus. PaBHOMEpHOE pacnpeieieHue U €ro CBOMCTBA. 3ajayu,
IPUBOJSIINE K TOKA3ATEIBHOMY PaCIpEeAEICHUI0. 3a/1a4u, TPUBOASIINAE K HOPMAIbHOMY
pactpeneneHno. OyHKIUSA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENbHOTO PaCIpPEIEICHNUs,
(YHKIIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpezenieHus. @yHKIUs IIOTHOCTH
Y CBOMCTBA HOPMAJIBHOTO PACIPENECIECHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3a1adu, MPUBOASILNE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoapduiueHT nmuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JABYX BEIWYUH. BBIOOPOUHBIN KOAP(UIHMEHT KOPPESLHH.
Paznmuune mexny JIMHEMHOW CBSI3bIO M IPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJ] HAMMEHBIIINX KBAIPATOB.

HPEAMETHBIE PE3YJIbTATBI

K konmy 10 kacca oOyyaroniuiicst Hay4uTCs:

K konmy 10 knacca o0yyarouiuiicst Hay4uTCst:

CBOOOJTHO OIEPUPOBATHh MOHATUSIMU: Tpad, MIocKui rpad, cBs3HBIN Tpad, MyThH
B rpade, Lemnb, LUK, AEPEBO, CTENEHb BEPIINHBI, JEPEBO CIYy4YaHOTO HKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOEe COOBITHE (DJIEMEHTApHBIA HCXOJ) CIy4aiHOTO
OMbITA, HAXOAWTh BEPOSTHOCTH COOBITUA B OMNbITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaXOquTh W (OopMyIHUpOBaTh COOBITUS: MepecedeHue, OObEAMHEHUE HaHHBIX
COOBITUH, COOBITHE, MPOTUBOIIOJIIOKHOE JAHHOMY, MCIOIB30BaTh AHArpaMMbl Dijepa,
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KOOPAMHATHYIO MPSMYIO JUISl pEIIeHHs 3aJad, IO0Jb30BaThCS (POPMYJION CIOKEHUS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEN ABYX U TPEX CIIy4YailHbIX COOBITHI;

OIEpUpOBaTh IOHATHSAMHU: YCIOBHAsl BEPOATHOCTb, YMHOYKEHHE BEPOSATHOCTEM,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYaWHOI'O IKCIIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITUI C TOMOIIBIO MPaBUIa YMHOXKECHHUS, I€pEBa CIy4allHOTO OMBITA, UCIIOJIb30BATh
GopMyny moIaHOW BeposiTHOCTH, dopMyny baifieca mpu perieHuu 3aaad, ONpeAesiTh
HE3aBHCUMOCTH COOBITHH 1O (hOpMyJie U IO OPTaHU3AINH CIYyYailHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (YOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOXECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTrO OMNbITa, PEIICHHs 3aJad IO TEOPUHU
BEpPOSITHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OMHAPHBIN CIIy4ailHbIM ONBIT (MCIBITAHUE),
yCIIEX ¥ HEY/1a4a, HE3aBUCUMBIE UCIIBITAHUS, CEPUsI NCIIBITAHUM, HAXOAUTH BEPOATHOCTH
COOBITHI: B CEpUU HCIBITAHUN 1O MEPBOrO YCIE€Xa, B CEpUU UCHBITaHWN bepHyim,
B OIBITE, CBSI3aHHOM CO CIy4alHbIM BEIOOPOM U3 KOHEUHOW COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: CIy4dallHas BeEJIMYMHA, paclpeiesIeHue
BEpPOATHOCTEW, JAHarpaMma pacopelesieHus, OWHapHas clydaiiHas BEJIU4YMHA,
reOMETPUYECKOe, ONHOMHUAJIBHOE PACTIPECIICHHUE;

ONEPUPOBATH MOHATHIMU: COBMECTHOE PACTIPEIEIICHUE ABYX CIIyYalHBIX BEJINYWH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO pacHpelieseHHs] IBYX CIy4yalHBIX BEJIMYHUH
IUIsl BBIJCJICHUS PACIPENCIICHHUs] KaKIOW BEJIMYMHBI, OIPENECICHUsS HE3aBUCUMOCTH
CJIIyYalHbIX BEJINYNH;

CBOOO/ZIHO OINEpPUPOBaTh MOHATHEM MAaTEMaTHUYECKOrO OKUIAHUS CIydaiHOU
BEJIMYMHBI (pacmpelielieHusi), MPUMEHSATh CBONCTBA MaTEMaTHYECKOrO OKUIaHHS
OpU pElIeHUH 3a/ay, BBIUUCISATH MaTeMaTHYecKoe OXHJaHue OWHOMUAIBLHOTO
Y TEOMETPUYECKOTO PACIIPEACIICHUN;

CBOOOZIHO OIEpPUpPOBaTh TMOHSATUSMHU: JUCIEPCHUs, CTaHAAPTHOE OTKIJIOHEHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATH CBOMCTBA JUCIIEPCUM CIIyYaliHOM BEJIMYHUHBI
(pactpeneneHus) NpU pELIEHUHM 3a/ad, BBIYUCIATH JUCIEPCUI0 W CTaHAAapTHOE
OTKJIOHEHHE F€OMETPHUUECKOr0 ¥ OMHOMHAIIBHOTO paclpeeICHUMN.

K konmy 11 kinacca oOyyaroniuiicst Hay4uTCs:

BBIUMCIISTH BBIOOPOUHBIE XApaKTEPUCTHKU MO JaHHOW BBIOOpPKE M OICHUBAThH
XapaKTePUCTHUKN  TEHEpPaJIbHOM  COBOKYIHOCTM  JAaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukam. OTIeHHBaTh BEPOATHOCTH COOBITUH W TPOBEPSATH MPOCTEHIINE
CTaTHUCTUYECKUE TUTIOTE3BI, TIOIB3YSICh N3yUYEHHBIMH pacTpeeICHUsIMU;

NPUBOJUTH MPUMEPHI 3a/ad, MPUBOAAIIUNX K IMOKa3aTeIbHOMY pacIpeeeHHIO,
3aja4, TPUBOIAIIMX K HOPMalTbHOMY pacmpenencHuo. OnepupoBarh MOHITHIMHU:
(YHKIMS TJIOTHOCTH BEPOATHOCTH TMOKA3aTENBHOTO  pachpeneieHus, (yHKIUsSI
IUIOTHOCTH BEPOATHOCTH HOPMAIBHOTO pachpeieneHus, (QyHKIUS IUIOTHOCTH U
CBOWCTBA HOPMAJIBHOTO pacrpeieIeHUS;

onpeaensaTs Ko3(Q(PUIUEHT JUHEHMHON KOPPESINH, BHIOOPOYHBIN KOAIPHUIIUEHT
KOPPEISLNH.
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10 KUITIACC
Ha3zpanue OCHOBHBIE BUIBI €I TEILHOCTH
OcHOBHOE coJIep/KaHne
pazjeina (TeMbl) oOy4Jaronmxcs

DneMeHThl Teopuu rpadoB

I'pad, cBsa3HBIN rpad), MpeACTaBICHHE
3a/1a4M C MOMOIIbIO Tpada.

CreneHb (BaJICHTHOCTb) BEPLIUHBI.
I1yTs B rpade. Llenu u nuKIbL.
I'padbl Ha tockocTH. [lepeBo
CIIy4alHOTO 3KCIIEpUMEHTA

[IpencraBisiTh OOBEKTHI U CBS3U
MEXIy HUMHU C TTIOMOIIBI0 rpada,
HaXOJUTh ITyTH MEXITY BEPIIMHAMU
rpada.

BrigensaTs B rpade nenu u mukIibl.
CTpouTh IepeBO MO ONMUCAHUIO
CJIy4aliHOTO OIIbITa, OITUCHIBATH
ClTy4ailHbIe COOBITHS B TEPMUHAX
NepeBa.

Pemate 3agaum ¢ moMo1ipro

rpadoB

Cry4aliHbI€ OIBITHI,
CITy4JaitHbIe COOBITHS
1 BEPOSTHOCTH COOBITHI

CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI)

U CITyJaiiHbIE COOBITHS. DIeMEHTapHBIC
coObITHs (Mcxomabl). BepositHOCTB
cityvaitHoro coObiTHs. BeposTHocTu
COOBITHI B ONBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

Briaensate u onuceBaTh

CJly4aiiHbIe COOBITHSA B CIIy4aiiHOM
OTIBITE.

DopMyIUPOBATH YCIOBUS ITPOBEACHUSA
CIIy4alHOIO OIBITA.

HaxoauTs BepoATHOCTH COOBITUI

B OINBITaX C PABHOBO3MOXXHBIMU
3JIEMEHTApHBIMU UCXOAaMHU
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Onepanun

HaJl MHO>)KECTBaAaMU

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y cnoBHAsI BEPOSATHOCTb.
HezaBucumeblie coObITHS

[lepeceuenue, 00beAMHEHUE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCI0BHOU BEPOATHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna balieca. HezaBucumbie
COOBITHS

Hcnonp3oBath nuarpaMmsl Jijiepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
MIPU BBITIOJTHEHUU ONepalui

HaJT COOBITUAMM.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIUICHUS
JIPYTUX COOBITHH B CIIy4ailHOM OIBITE.
Pemrars 3aauu, B TOM uncie

C HUCTIOJIb30BAaHUEM JIEPEBA CIIYYalHOTO
omnbITa, GOPMYI CIOKECHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DneMeHThl KOMOMHATOPUKHU

KoMOuHaTopHoe nmpaBuiio yMHOKEHHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6unoma HetoToHa

DopMyJIHPOBATH U I0KA3bIBATh
KOMOWHATOpPHBIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4YeHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUTSI IEPEYUCIIEHUS] JIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OIIBITE.

[Tonp3oBathesa Gopmyoit

Y TpeyroiabHUKoM Ilackas

JUTSL OIPEJEICHUS YUCIIa COYETAHU M.
[Tpumenste hopmyny OMHOMA
Herotona nis npeoOpa3zoBaHus
BBIPA)KCHUMN
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath cokKHbIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucnbITaHue), ycrex 1 Heyiaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HesaBucrmeble UCIIBITaHMS. Pemrars 3a1aum Ha mouck

CrydaliHBIN BBIOOD Cepust He3aBUCHUMBIX HCTIBITAHUI BEPOSTHOCTEU COOBITUI B CEpUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus UCIIBITAHUM 10 IEPBOTO yCIIexa
HE3aBHCUMBIX UCIIBITAHUM bepHyIum. Y B CEpUsAX UCIIBITaHUM bepHyun,
Ciny4aiiHbIii BEIOOp M3 KOHEUHOM a TaKXXe B OIBITaX CO CIIyYalHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTuueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpMYyJ, B TOM UUCIE B XOJI€
TaOIH1L PaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (PYHKITUI
City4aiiHbIE BEIMYUHBI 14 Crny4aiinas BenmmuuHa. Pactipenenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
ciy4aiiHas BenuuuHa. ['eomerpuyeckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
CIIy4alHbIX BeJIM4MH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTUYECKOTO OKHUIAHMUS.

BEJIMUMHA, pacrpeiesieHue, Tabiuia
pacrpenenesus, [uarpamma
pacrpeneieHus.

HaxoauTe 3HaueHNs1 CyMMBI

Y IPOU3BEJICHUS CITy4YaliHbIX BEJIMYHH.
Crtpouth OMHapHBIE paclpeaeIeHUs
10 OMMCAHUIO COOBITUM B CITy4aiiHBIX
onsiTax. CTPOUTH U pacno3HaBaTh
reOMeTpPUUECKOe U OMHOMHUATBHOE
pacIpeneseHus.

Pewrars 3agauu Ha BBIYMCIICHUE
MaTEeMaTUYECKOr0 OXKUIAHHUS.
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MaremaTuyeckoe OKuJ1anre OMHAPHOI

CIIyYalHOM BEJIMYUHBI.
MareMaTuyeckoe 0KUJaHuE
T€OMETPUUYECKOTO i OMHOMHUATTLHOTO
pacnpeaenenui. Jucnepcus

Y CTaHJIapPTHOE OTKJIOHEHUE.
Jucnepcust OMHApHO CIlydailHOU
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.
MaremaTu4yeckoe 0OXKUJaHne
MIPOU3BEACHUS U JUCTIEPCHUSI CYMMBI
HE3aBUCHMBIX CIIy4ailHbIX BEJIMYUH.
Jucnepcusi OMHOMUATTLHOTO
pacrnpeieNieHus!.

[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHII

CTpouTh COBMECTHBIE PACTIPEACIICHHUS.
N3y4dars cBOMCTBAa MATEMATHYECKOTO
0>KHJIaHHS.

Pemars 3agaun ¢ mnoMo1bro
V3YYCHHBIX CBOWCTB.

[To u3yuenHsiM popMynamM HAXOUTh
MAaTEMATUYECKUE OKUTAHUS
CIIy4YalHbBIX BEJIMYUH, UMEIOIINX
r€OMETPUYECKOE U ONHOMHUATBHOE
pacIpeiesIeHus

OcBauBaTh MOHITHUSA: TACTIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIIyYaHOU
BEJIUYMHBI.

Haxonuts qucnepcuto

110 PACIPENEIICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyennsiM hopmyiiaM HaXOAUTh
JTUCTIEPCUI0 OMHOMHUATIBLHOTO
pacrpeneneHus, B TOM YHCIIE B XOJ€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KUIIACC
Ha3Banue KomunuecTBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OCHOBHOE cOJIep)KaHHE
paznena (TeMbl) 4acoB 00yJaromuxcs
3aKOH OOJIBIINX YUCEN 5 HepasenctBo YeOnimena. Teopema Paz6upats 1okazaTenbcTBa TEOPEM.

Yeonimena. Teopema bepnyiu.
3akoH O0oJibIIuX yKcesl. BeiOOpoyHbIit
METOJI UCCIEAOBAHUM.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHII

OcBauBaTh BEIOOPOYHBIN METOJ
HCCJIeIOBaHU, B TOM YHCIIE B XO/I€
IPAKTUYECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

I'enepasibHasi COBOKYITHOCTD

U CiTydaiiHasi BHIOOpKa. 3HAKOMCTBO
C BBIOOPOUYHBIMU XapaAKTEPUCTUKAMHU.
O1ueHka cpeTHero U TUCTIEPCUH
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIIIbIO BHIOOPOYHBIX
xapakTtepucTuk. OlleHBaHUE
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Cratuctuueckas runoresa. [ IpoBepka
MIPOCTEUIINX TUIIOTES C IIOMOIIBIO
CBOMCTB U3YYEHHBIX PACIPEIEIICHNN.
[TpakTuueckas padota

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIUII

OcBanBaTh NOHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCTICPCHS.
Brruucnsats BeIOOpOUHBIE
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
IrE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

Or1eHnBaTh BEPOATHOCTH COOBITHI

U TIPOBEPSITH MTPOCTEUIITNE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX IAHHBIX,

B TOM YHCJIE B X0J1€ MPAKTUYECKOM
paboThl
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HenpepriBHbBIE CcllyyaliHbIe
BEJIMYUHBI (pacrpeieneHus),
NOKa3aTeJIbHOE

Y HOPMAJIbHOE
pacrpeneseHus

[Ipumepsl HEPEPBHIBHBIX CTyYalHbBIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIbHOMY pacpeIeTICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
DyHKIUS ITTIOTHOCTU BEPOSITHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTHCS HOHITUSIMU:
HEIpEpBIBHAA CITydaiiHas

BEJINYMHA, HEIPEPBIBHOE
pacmpenenenue, GyHKIHS MIIOTHOCTH
BEPOSATHOCTH.

HaxoauTk BeposSTHOCTH COOBITHIA
0 JTAHHOUW (PYHKIIMU MJIOTHOCTH.
3HAKOMUTBCSA C MOHATHSIMU:
ITOKA3aTeJIbHOE paclpeielieHuE,
HOPMAaJIbHOE PACTIPEICIICHHUE.
Briienars 1o onucaHuio ciiydaiiHble
BEJINYMHBI, PaCIIPEACIICHHbIC

0 MTOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa3bupats npumepsl 3a1a4,
MPUBOJIAIINX K MMOKA3aTEIIbHOMY
pacrpeeneHuo U K HOpMaJIbHOMY
pacnpeiesIeHUIO

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3anaun, IpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padbora

C MCMOJIb30BAaHUEM AJIEKTPOHHBIX
TaOJIUL]

Bp1aensaTe 1o OnucaHuio CIry4aiHOrO
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
o 3akoHy Ilyaccona.

Peniats 3aga4yu, B TOM YUCJIE B XO4€
MPaKTHYECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (PYHKITHIT JIEKTPOHHBIX
TaOJINI]
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CBs13b MEX 1y CITy4aliHBIMU 6 KoBapuanust 1ByX ciaydailHbIX OcBauBaTh NOHATHS: KOBapHUAIHS,
BEJIMYUHAMU BennunH. Koo dumment koppensiun. | Ko3pOUIUEHT KOPPEILnu, TMHEHHAs
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCUMOCTb.
BeMYMH. Be100pouHsbIil k03 dunmenT | OIeHUBaTh XapakTep CBI3U MEKIY
Koppemsiiuu. Pasnuune Mexay CIIy4aiiHBIMHU BEJIMYUHAMH, UCXOIS
JUHEWHOM CBS3bIO M IPUYUHHO- U3 IPUPOJIbI TaHHBIX U BBIYUCIEHHBIX
CJIEICTBEHHOMU CBA3bIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnonb30BaTh AuarpaMmbl
C UCTIOJIb30BAHUEM AJIEKTPOHHBIX paccenBaHUs A1l U300paKEHUS
TaOIHII COBMECTHOTO pacCEeMBaHUs
JAHHBIX.
Haxonutb k03¢ duiiueHTs ocu
JIarpamMmbl, B TOM YHCIIe
B XOJI€ MMPAKTHYECKOU
paboThI C MPUMEHEHUEM CTaHIapTHBIX
byHKIHHA
O060611eHNe 11 [IpeacraBieHue JaHHBIX C TOMOIIbIO [ToBTOPATH N3Yy4EHHOE U BBICTPAUBATh

U CUCTEMATHU3aIUS 3HAHUHI

TaOJHI] U TUarpaMm, OnucaTeIbHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI C TpUMEHEHHEM (OPMYIT
U TpauIecKIX METOJIOB
(koopauHaTHAas psimasi, 1epeBo,

CHUCTEMY 3HAHUU
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nuarpaMmma Jusepa), cioydaiHble
BEJINYMHBI U PACIIPEACIICHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4YallHOW BEJTUYUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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NEPEYEHb (KOJIU®UKATOP) MIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP’KAHUSI IO MATEMATHKE

JU1a mpoBENEHNs €IMHOIO TOCYJapCTBEHHOIO HK3aMEHa 110 MaTeMaTuke (Jnauee —

EI'D mno wmaremaTnke) WHCHIONB3yeTCs TMepeueHb (KoaudukaTop) MpoBepseMbIX

TpeOOBaHUN K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl

CpeaHero oo0Iero 0opa3oBaHus U JIEMEHTOB COJICP)KAHHMS.

IIposepsiembie Ha EI'D nmo maremMaTuke TpeOOBAHUSA K Pe3yJibTATAM OCBOCHUS
OCHOBHOI1 00pa3oBaTeJILHON MPOrpaMMbl CpeIHEro 00111ero 00pa3oBaHUA

Kog
IIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON NPOrpaMMbl CPETHETO OOIIETO
00pazoBaHUs

1

Brnanenne mMeromaMu 0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a]1a4;
ymeHue GopMyIupoBaTh U ONMEPUPOBATH MOHATUSIMH: OIPEACIICHUE,
aKcmoma, Teopema, CJIeICTBHUEe, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO,
paBHOCWJIBHBIE  (DOPMYTUPOBKM;,  TPUMEHATH  WX;  YMCHHC
dbopMyIupoBaTh O0paTHOE M IMPOTHUBOIIOJOKHOE YTBEPXKIACHUE,
NPUBOAUTh TIPUMEPHl M KOHTPIPHUMEPHI, HCIIONB30BaTh METO
MaTeMaTU4YECKON WHYKIWW; MIPOBOIUTH Jl0Ka3aTeIbHbIC
pacCyXJieHus TpU pEHICHUH 3aJlad, OIICHUBATh JIOTHYECKYIO
MPaBUJIBHOCTh PACCYKJICHHWA, YMCHHE OIEPUPOBATh TOHATHIMHU:
MHOKECTBO, MOJAMHOECTBO, OTEpPAlUh HaJl MHOXXECTBAMU; YMEHUE
WCITOJIB30BaTh TEOPETHKO-MHO)KECTBEHHBIN armapaTr Uisl OTHCAaHHS
peaNbHBIX MPOIIECCOB U SIBJICHUHW U MPU PEIICHUU 3a/1a4, B TOM YUCIIE
U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHUE OMEPUPOBATH TOHSITHIMU:
rpad, cBsI3HBIN rpad, aepeBo, UUKI, Tpad Ha TMIOCKOCTHU; YMEHUE
3alaBaTh W OMHUCHIBaTh  Trpadbl  pa3IUYHBIMH  CIOCOOaMU;
WCITOJIB30BaTh Tpadbl IPH PEIICHUH 3a71a9

YMmenue ONCpUPOBATH IMOHATHAMU: HATYPaJIbHOC YHUCJI0, OCJI0C YUCIIO,
CTCIICHb C INOCJIBIM IIOKAa3aTCJICM, KOPCHb HaTypaJII)HOﬁ CTCIICHH,
CTCIICHDb C PallMOHAJIbHBIM ITIOKA3aTCJICM, CTCIICHD C I[CﬁCTBHTGJIBHBIM
IIOKa3aTcJICM, norapmbM quciia, CHHYC, KOCHHYC MW TaHI'CHC
IMPOU3BOJIBHOTO YHCJId, OCTATOK IIO MOJAYJIIO, pallMOHAJIBbHOC YHCJIO,
HPppPaIrOHAJIBHOC qHucCiio, MHOXECTBA HaTypaJIbHBIX, OCJIbIX,
pannOHAaJIbHbBIX, I[eﬁCTBHTeJIBHBIX YUCCJI; YMCHHUC HCIIOJIb30BATh
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NPU3HAKH JEIMMOCTH, HAMMEHBIIUI OOINI JENUTENb U HAUMEHbIIEe
o01iee kpaTHOe, aropuT™ EBKiIMJa py pelieHny 3a1a4; 3HAKOMCTBO
C pa3IUYHBIMM ITO3ULUOHHBIMM CHUCTEMAaMH CUYHCIICHMS; YMEHHUE
BBITIOJHATH BBIYMCIICHUE 3HAYEHUN W mpeoOpa3oBaHUs BBIPAKEHUN
CO CTemeHsMH M Jorapudmamu, mnpeoOpa3zoBaHUs JPOOHO-
pAllMOHAJIBHBIX BBIPAXEHUW; YMEHHE OIEPUPOBATH ITOHATHUIMMU:
IIOCJIEI0BATEIbHOCTD, apu(pMeTHUECKas IPOTPeCCUsl, TEOMETpUYECKas
nporpeccusi, 0ECKOHEYHO yOBIBAIOIIAsl reOMETpUIEcKasl IIPOrpeccus;
YMEHUE 3a[aBaThb IIOCJIEN0BATEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHE ONEpUPOBATH  MOHATUSIMHU:
KOMIUIEKCHOE YHCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHUCIa, MOIYJIb
U apryMEeHT KOMIUIEKCHOTO 4ucia, (opMa 3amuch KOMIUIEKCHBIX
yucen (reoMeTpuyueckasi, TPUrOHOMETpUYecKas U anredpanyeckas);
YMETh NPOU3BOAUTH ApU(PMETHUECKUE NECUCTBUS C KOMIUIEKCHBIMU
YUCJIaMU; IPUBOJUTH IIPUMEPHI UCII0JIB30BAHUS KOMIUIEKCHBIX YHCEIT,
ONEPHUPOBATH MOHATUAMHU: MaTtpuna 2 X 2 m 3 X 3, onpenenuTesb
MaTpULbl, TEOMETPUYECKUN CMBICII OIIPEACIIUTEIISA

YMeHue onepupoBaTh MOHATUAMU: PALIMOHAJIbHBIE, HPPALlMOHAIBHEIE,
MOKa3aTelbHbIE, CTEIIEHHBIE, JJOrapu(MUYECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUsI M HEPABEHCTBA, HX CHUCTEMBI; YMEHHUE OIIEpUPOBATH
HNOHATHUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE ITPeoOpa3zoBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHHS,
HEPABEHCTBA U CUCTEMBI C ITOMOUIBIO PA3JIMYHBIX MMPUEMOB; PEIIATh
YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IIapaMETpOM; IPUMEHATH
YPaBHEHMs1, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHHUS] MAaTEMAaTUUECKUX
3a/1ay 1 3a7]a4 U3 pa3InyHbIX 00JIaCTEel HAYKU U PEaIbHOM KU3HU

YMenue omnepupoBaTh MOHATUAMU: (YHKIUS, YETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (YHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMKM, DHKCTpeMyM (yHKIMHM, HauOoJiblllee W HaUMEHbLIee
3HaYeHUs] (QYHKIMKW Ha TPOMEKYTKE, HEMmpephiBHas (YHKIHS,
acUMNTOTHl Trpaduka (QyHKIMU, TepBasi W BTOpas MNPOU3BOAHAS
GyHKIIUHA, TEOMETPUYECKUH U (U3MUECKH CMBICT TPOW3BOJIHOM,
nepBooOpaszHas, OMpENeICHHBI WHTErpal, YyMEHHE HaXOIUTh
aCUMMNTOTHl Tpapuka (QYHKIMHU; YMEHHE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3UIIUU (QYHKITUI, HAXOIUTh
ypaBHEHHE KacaTelbHOW K Tpaduky (QyHKIMU; yMEHHE HaXOJUTh
NPOU3BOAHBIC 3JEMEHTAPHBIX (YHKIMN; YMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JJISl UCCIENOBaHUS (PYHKIMM, HAXOIUTh HaHOOJbIINE
¥ HauMEHbIINE 3HaYeHUs] QYHKIUH; CTPOUTH TpaduKu MHOTOUJICHOB
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C UCIIOJIb30BAHUEM aMIapaTa MaTEMATHYECKOTO aHAIN3a; IPUMEHSTh
MIPOU3BOIHYIO JIS HaX 0K JICHUS HAWJTYYIIEro pelIeHus
B NOPUKIAJHBIX, B TOM YHCJIE COLUUAIBHO-DKOHOMHUYECKUX
u (DU3MYECKUX 3aadax; HAXOAWTh IUIOMAANM M OOBEMBI GUTYP
C TOMOIIBID HHTETrpaja; MNPUBOAUTH IPUMEPHl MATEMATHYECKOIO
MOJEIIUPOBAHUS C TIOMOIIEI0 TU(DPEpEeHITNATEHBIX YPaBHEHUN

YMeHue omnepupoBaTh MNOHATUSAMHU: TpapuK QYHKIUHM, OOpaTHas
byHKIMSA, KOMIO3ULIMS (YHKIUHN, TUHEHAs GYHKIUS, KBaApaTuyHas
¢GyHKIMS,  pauMoHaibHas  (QyHKUMs,  cTeneHHas  (QyHKUus,
TPUTOHOMETpHUUYECKHE (YHKIHMH, OOpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUMH, TOKa3zaTrelbHas W Jiorapudmuueckas (PyHKLIHH, YMEHUE
CTPOUTH IpapKy N3YUYEHHBIX (PYHKLNMN, BBIIOIHATH MpeoOpa3oBaHuUs
rpauKoB PYyHKIUMN, UCTIOIB30BATh rpaUKH ISl U3YUEHUS IPOLIECCOB
Y 3aBUCUMOCTEN, IPU PEILIEHUH 33/1a4 U3 IPYTUX yU4eOHBIX IPEAMETOB
U 3a/la4 U3 peabHOM >KU3HU; BhIpaxaTh (HOpMyJaMu 3aBUCUMOCTH
MEXIYy BEJIMYMHAMHU; HCIOJb30BATh CBOMCTBA M Ipapuku (PyHKIUN
JUIsL PEIICHHs YPAaBHEHMI, HEPABEHCTB M 3aJad C IapaMeTpamu;
n300paxkaTb Ha KOOPJAMHATHOM TIJIOCKOCTH MHOKECTBA pPEIICHUN
YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud Pa3HbIX TUNOB (B TOM 4YHUCIE
Ha MPOUEHTHI, JAOJM M 4YacTH, HAa JBWXKEHHUE, pabdOTy, CTOMMOCTh
TOBapOB M YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH yIpaBJICHUS JTUUYHBIMU
U CeMEWHbIMU (PHMHAHCAMM); COCTaBIIATH BBIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA MW HX CHCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATH
MOJIy4YE€HHOE pEIIeHUE U OLEHUBATh NMPaBIONOJ00HOCTh PE3yJIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIbHBIE CUTYAIlMM Ha SI3bIKE MATEMATHKU;
COCTAaBIISAITb BBIPAKECHMs, YPABHEHUS, HEPABEHCTBA U HX CUCTEMBI
[0 YCIOBHIO  3aJa4M, MCCIEAOBaTb IOCTPOCHHBIE  MOJCIIH
C  WCHOJB30BAHMEM  ammapara  aiareopbl, HUHTEPHPETUPOBATH
IIOJIyYEHHBINA PE3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSIMH: CpefaHee apudMeTHueckoe,
MeJlnaHa, HauOoJIbIlIee U HAUMEHbIIIEE 3HAUCHMU S, pa3Max, JTUCIIePCHsl,
CTaHJApTHOE OTKIIOHEHUE YHCIOBOTO HAaOOpa; yYMEHHE H3BIICKATh,
WHTEPIIPETUPOBATh HWH(OpMAIMIO, TPEACTaBICHHYIO B TaOIMIaX,
Ha JauarpaMmax, Tpadukax, OTPa)KalIIyH CBOMCTBA peabHBIX
MPOIIECCOB U SBJICHUM, TMPEICTABIATh WH(OPMAIUIO C TMOMOIIBIO
TaOJMI] U JUarpamMM; UCCJIENOBATh CTATUCTUYECKHE JAaHHbIEC, B TOM
YuCje C TPUMEHEHHEM TpapUIeCKuX METOAOB W DIEKTPOHHBIX
CpelncTB; TpadUyuecKd HCCIENIOBaTh COBMECTHbIE HAOIIOACHUS
C IOMOIIIBIO UarpaMM pacCenBaHus U JIMHEWUHOW perpeccuun
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YMeHue onepupoBaTh MOHATHUSIMH: CIyYaWHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTHh CIYYAHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOSITHOCTh C UCITOJIb30BAaHWEM TpadUIeCKUX METOAOB; MPUMEHSThH
GbopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJHOMN
BeposiTHOCcTH, dopmyny bepuymnu, komOMHATOpHBIE — (HAKTHI
U (hOpMyJIBI; OIICHUBATH BEPOATHOCTH PEATBHBIX COOBITHH; yMEHUE
ONEPUPOBATH IMOHATUSIMM: CIIy4alHAas BEJIMYUHA, PACHPEACICHUE
BEPOSITHOCTEM, MaTeMaTU4YECKOE 0’KHJIaHUE, TUCTIEPCHUS
U CTaHJAApTHOE OTKJIOHEHUE CIy4yalHOW BEJIMYMHBI, (PYHKIUU
pacupeneneHuss W IUIOTHOCTH PAaBHOMEPHOIO, IOKA3aTEIbHOIO
M HOPMAJIBHOTO PACHPEAECICHUN; YMEHHE HCIIOJb30BATh CBOWMCTBA
M3YUYECHHBIX PpAacHpeleNiCcHu Uil PENIeHHs] 3a/Jad; 3HAKOMCTBO
C TIOHSATUSIMU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOYHBIX
VCCIIEIOBAHUM; YMEHHE NPUBOIAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOJHBIX M OOIICCTBEHHBIX SIBJICHUSAX, YMEHUE
ONEPUPOBATH  MOHATHUSIMU: COYETAHUE, TIEPECTAHOBKA, YHUCIIO
COYETAaHUM, YHCJIO TIEPEeCTaHOBOK; OwHOM HploTOHA; yMeHuUe
MPUMEHSATh KOMOMHATOpHBIE (PaKThl M PACCYKIEHUS JUIS PEIICHUS
3a/lay; OIICHUBATh BEPOSTHOCTU PEAIbHBIX COOBITUN; COCTaBJISATh
BEPOSITHOCTHYIO  MOJIEJIb WU HMHTEPIPETUPOBATH  IMOJYYEHHBIN
pe3yJibTar

YMeHue onepupoBarb IOHATHUSAMH: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIE,
[1apajuIeIbBHOCTh U NEPIIEHAUKYIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTOJI
MEXKy IPSAMBIMHU, YIOJI MEXKIY IPSAMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXKIy NpPSAMBIMH, PpACCTOSHUE MEXKIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPU PEIICHUM 3a/lady U3yYEHHbIE (AaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHUE OILICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MHpa;  CTPOUTh  MATEMATUYECKHE  MOJAEIM C  ITOMOUIBIO
r€OMETPUYECKUX TOHATUN W BEJIWYMH, PELIATh CBSI3aHHBIE C HUMU
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUSIMH: TIOMATL GUTYPBI, 00BEM QUTYPHI,
MHOTOT'PaHHHK, IPaBUIIBHBIN MHOTOT'PaHHHK, CCUCHHE
MHOTOTPaHHHKA, Ky0, Tapajuielenunea, npusmMa, nupamuaa, purypa
¥ TIOBEPXHOCTh BpAIEHUs, IWIMHIP, KOHYC, map, cdepa, Tionaib
cheprl, TJIOMAAL TOBEPXHOCTH NHPAMHIBI, TMPU3MBI, KOHYCa,
MWIMHAPA, 00beM Ky0a, NPSIMOYTOJIBHOTO —MapauiesenuIiesa,
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nupamMuzibl, TNpU3MBL, IWIMHApPA, KOHYyca, Iapa, pa3BepTKa
MOBEPXHOCTH, CEUCHHUS KOHyCa M LWIHWHJIpA, NapajUleIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE Iapa, MIOCKOCTh, Kacawomascsa chepsl,
UWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHUE MHOrOTpaHHUKA,
U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTHU BpAILEHUS, UX
CEUYEHHUS, B TOM YHUCJIE C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
MPUMEHSATh CBOMCTBA T'E€OMETPUUYECKHX (HUTYp, CaMOCTOSITEIIHEHO
dbopMyaMpoBaTh OMNpEACNCHUs] U3y4aeMmblX (UTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMPHU3HAKAX TE€OMETPUYECKUX Quryp,
OOOCHOBBIBaTh ~ WJIM  OINpOBEpraTh HUX; yMEHUE IPOBOJIUTH
Kiaccupukanuio QuUryp mo paszUyHbIM TPU3HAKAM, BBITIOIHSATH
HEO0OXOIMMBbIE TOTIOJIHUTEJIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh TOHATUSMU: JBHKEHHE B TPOCTPAHCTBE,
napajieIbHbIA TEPEHOC, CAMMETPHS Ha IIIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MNpeoOpazoBaHuEe MOA00Ms, MOAOOHBIE (DUTYPBI; yMEHUE
pacrno3HaBaTh paBHBIE U MOI0OHBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCII0JIb30BaTh NT€OMETPUUECKIE OTHOILICHUS
IpU PEIICHUH 33]1a4; HaXOJIUTh T€OMETPUUECKUE BEIUYUHBI (JIJTMHA,
yroia, Iiowaas, 00beM) MpU pEeUIeHUH 3a7ad U3 APYrHX Y4eOHBIX
OpeIMEeTOB W W3  pEeallbHOM  KW3HU; YMEHUE  BBIYHCIATH
reOMEeTPUUECKHUE BEIMUMHBI (JTUHA, YTOJI, TUIOIIa/lb, 00BEM, TIIOIA1b
MOBEPXHOCTH), UCIOJIb3YsS U3Y4eHHBIE (OPMYJIBI U METOIbI, B TOM
qucie: IUIOMAJh TOBEPXHOCTH MHUPAMHIBI, MPU3MBI, KOHYCa,
HWJMHIpa, I[omaab cdepsl; o0beM Kyba, MOpsIMOYTOJBHOTO
napajuieNienunena, MUpaMuabl, MPU3MBI, MWIHHIpA, KOHYyca, Iapa;
yMEHUE HAXOJUTh OTHOIIIEHUE 00BEMOB TTOI0OHBIX HUTYP

12

YMeHue onepupoBaTb INOHATUAMH: IPSAMOYTOJbHAas  CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEIACHNUE BEKTOpPA HA YHCIIO, PA3JIOKEHHE BEKTOpa
1o 6a3ucy, CKAIAPHOE MPOU3BEICHUE, BEKTOPHOE MMPOU3BEIACHHE, YT O
MEXKY BEKTOPaMHU; YMEHHE UCIIOJIb30BaTh BEKTOPHBIN
Y KOOPIMHATHBIN METOJ JUIsl pELLICHHS TEOMETPUUYECKUX 3aa4 U 3a/1a4
JIPYTUX Y4EOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOIALIIMNA METOH JUIsl pEelIeHUs 3aJlayu;
IIOHMMAHUE 3HAYMMOCTH MATEMAaTUKU B H3YyYEHUHU IPUPOIHBIX U
OOIIIECTBEHHBIX IPOLIECCOB W SIBJICHUI; yMEHHE paclO3HaBaTh
IIPOSIBJICHHE 3aKOHOB MAaTE€MAaTHKH B MCKYCCTBE, YMEHHUE NPUBOJIUTH
IIPUMEPbl MAaTEMAaTHYECKUX OTKPBITUA POCCUMCKOW H MHPOBOM
MaTeMaTUYECKOU HAYKH
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HepequL JIEMECHTOB COAECPKAaHU, IPOBEPACMBIX HA EI'D mo maTemaTuke

Kon IIpoBepsieMblii 2IIEMEHT COAEPIKaHUS
1 Hucna v BBIYKCICHUS
1.1 Harypanbnbie u nesnsie yncia. [Ipu3Haku 1eIMMOCTH HEIBIX YUCEIT
1.2 | PanmoHanpHble uncia. OObIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLEHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHU. JevictBus
¢ apu(pMeTHIECKUMHU KOPHSAMU HaTypaJIbHOM CTENEHU
1.4 | Crenensp c uenbiM nokazareiaeM. CTeleHb ¢ pallMOHAIbHBIM OKAa3aTEeJIeM.
CBoiicTBa CTENIEHU
1.5 | CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YKCIOBOrO apryMeHTa
1.6 Jlorapudwm uncna. Jlecaruunbie U HaTypaibHbIC JOrapudMbl
1.7 JeiicTBUTENbHBIE YMCIA. ApU(PMETUYECKUE ONEPALUU C JTEHCTBUTEIbHBIMU
yrcnamu. [IpubnuxeHHble BBIYUCICHUS, MPaBUa OKPYIJICHUS, MPUKHIIKA
Y OLICHKA Pe3yJibTaTa BHIYMCICHHM
1.8 | [IpeoOpa3oBaHue BhIpaKCHHIA
1.9 KomruiekcHsle uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHANTbHBIE YPABHEHUS
2.2 NppaunonanbHble ypaBHEHUS
2.3 TpuroHoMeTpuyecKue ypaBHECHHUS
24 [TokazaTenbHble U JOrapu(pMUUECKIE YPAaBHEHUS
2.5 [{enbie 1 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 HppannonanbHble HEPaBEHCTBA
2.7 [TokazaTenbHble U JOrapupMUIECKHE HEPABEHCTBA
2.8 TpuronoMeTpruuecKkue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 | Marpuua cucteMsl JIMHEHHBIX YpaBHEHUN. Onpenenurenb MaTpULbl
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3 OyHKIMU U TpapuKu
3.1 OyHKIMA, cnocoObl 3amanus (QyHKIuU. ['pabuk QyHkuu. BzammHO
oOpatHbie (yHkiuu. YeTHpie u HeueTHble QyHKIUU. [lepuomnueckue
byHKIIUN
3.2 OO6nactb onpeneneHus 1 MHOKECTBO 3HaueHuU ¢yHkuuu. Hynu dyHkumm.
[IpomexxyTku 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl ¥ MHUHUMYMBl (QyHKiuu. HauOonbliee W HauMeHblee
3HaYCeHHUE (DYHKIIMHM Ha MPOMEKYTKE
3.3 | CrenenHas (yHKIUS C HATYpaJbHBIM U IIENIBIM MOKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue GyHKIINH, UX CBOWCTBA U TpadUKU
3.5 [Toka3zaTenbHas u JorapupmMuyeckast QyHKIUU, UX CBOMCTBA U rpaduku
3.6 Touku paspeiBa. AcUMNTOTH TpadgukoB GyHkiuA. CBoMCTBA (HYHKIIHIA,
HETPEPHIBHBIX HA OTPE3KE
3.7 | locnenoBarenbHOCTH, CIIOCOOBI 33JaHUSI IOCIIEIOBATEIbHOCTEN
3.8 | ApudmeTrnueckass u reoMmeTrpuueckas mporpeccun. Dopmyna CIOKHBIX
MIPOLICHTOB
4 Hauana maTematnueckoro ananmsa
4.1 [IpousBoanas pyHkuuu. [[pon3BogHbIE AeMEHTapHBIX (QYHKIUH
4.2 [IpumeneHnre MPOU3BOIHON K HMCCIENOBAaHUIO (YHKIIMA HA MOHOTOHHOCTB
U SKcTpeMyMmbl. Haxosknenne HamOOJIbIIEro W HAWMEHBIIEro 3HAYCHUS
(YyHKLIHUU Ha OTPE3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoOecTBa U JIOTUKA
5.1 MHO»xeCcTBO, Onepanuy HaJl MHOKeCTBaMU. J{lnarpaMmmsl Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 | KomOGunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
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7.2 [IpsiMble ¥ TIIIOCKOCTH B TPOCTPAHCTBE
7.3 | MHOTOTpaHHUKHU

7.4 Tena v MOBEpXHOCTHU BpAIICHUS

7.5 Koopaunate! 1 BEKTOpBI
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