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@®enepanpHas pabouyas mporpamMma no ydyeOHoMy mpeamery «MareMmaTtukay
(yriyOneHHbIM ypoBeHb) (mpeaMeTHas obsacts «MaTtemaTrka U HHGopMaTukay) (naiee
COOTBETCTBEHHO — [IpOrpamMma o MaTeMaTUKe, MaTEMATUKa) BKIIOUAET MOSICHUTEIbHYIO
3aMMCKy, colepKaHhe OOy4eHHMs], ITUIAaHUPYEMbIe pPE3yJbTaThl OCBOCHHS MPOTPaMMBI
0 MaTeMaTHKe, TEMaTHYECKOE IJIAHMPOBAHUE, NIEpeUeHb (KOAUPUKATOP) MPOBEPIEMBIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHON MPOrpaMMbI
CpeaHero oo01ero 06pa3oBaHusl U JIEMEHTOB COJIEPKAHUS 10 MaTEMaTHKeE.

[losicHuTenbHAs 3aUCKa OTpakaeT OOIIKE e U 33aJa4l U3YYeHUS] MaTeMaTHKHU,
XapaKTepUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ M3yYeHHI0 O0y4arouuMucs,
MECTO B CTPYKType Yy4yeOHOro IUIaHa, a TaKXke MOJAXO0Jbl K OTOOpY COJep KaHHs,
K OIpEAeNICHUI0 TUIAaHUPYEMBIX PE3yJlbTaTOB M K CTPYKTYype TEMaTUYEeCKOIo
TUTAHUPOBAHUS.

Copepxanue 0oO0yuyeHUsI pacKpbIBaeT COJEp)KaTelIbHble JMHUH, KOTOpHIE
npeaaratoTesl Ui 005S3aTeNbHOTO U3YYEHHS B KaXKJIOM KJacce Ha YPOBHE CPEIHEro
o01ero oOpazoBaHusI.

[Inanupyemble pe3ynbTaThl OCBOEHHUS MPOTPAaMMbI O MAaTEMAaTHKE BKIIOUYAIOT
JUYHOCTHBIE, METaIllpeJIMETHBIE PEe3yJbTaThl 32 BECh MEPHOJ] OOydYeHUs Ha YpOBHE
cpeaHero o6mero oOpa3oBaHMs, a TAaKKe MPEIMETHbIE JOCTHXKEHHUS OOy4yarollerocs
3a KaXKIbli TOJ] O0yUYeHHUs.

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma nmo mMaTeMaTuke yriayOJIeHHOTO YPOBHS JJIsi OOYUYaIOIIUXCS HA YPOBHE
cpennero oOmiero oOpa3oBanusi paspaborana Ha ocHoBe PI'OC COO c yuerom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TPEIBABIAEMBIX K MaTEMaTHYECKOMY
0o0pa3oBaHUI0, W TPAAUIUH POCCHICKOro o00pa3oBaHus. Peanuzanmsi mporpamMMmbl
M0  MaTeMaTHKe  OOeCleYMBAET  OBJAJICHHE  KIIOUYEBBIMH  KOMIICTECHIIUSAMH,
COCTaBIIIONIMMHU OCHOBY IS CAMOPa3BUTHUS W HEMPEPHIBHOTO 0Opa3oBaHUS,
LETOCTHOCTH OOIIEKYJIbTYPHOIO, IMYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHUS IMYHOCTHU
00yJaromuxcs.

B nporpamMme 1o MareMaTHKE Y4TEHBI UAEU M MOJIOKEHUS] KOHILIETIIUU Pa3BUTH
MaremaTuiyeckoro oOpaszoBanusi B Poccuiickoii @egepanuu. MaremaTuyeckoe
oOpa3oBaHHE OJDKHO pemIaTh 3ajady oOecredeHus: HeoOXOIMMOro CTpaHe 4Yucia
oOydJarommxcs, MaTeMaTH4ecKass TIOJTrOTOBKa KOTOPHIX Oblma OBl JOCTaTOYHA
JUTS1 IPOAOJIKEHUS 00pa30BaHuUs MO Pa3IMYHbIM HAIPaBJICHUSIM, BKJIFOYAs PETo/iaBaHue
MaTeMaTUKH, MaTeMaTHYeCKUE HCCIeNOBaHMs, padoTy B cdepe HHPOPMAITMOHHBIX
TEXHOJIOTUW MW Jpyrux, a Takke oOecneyeHus g KaxJIoro oOyyarolierocs
BO3MOXHOCTH  JIOCTH)KEHHSI ~MAaTeMaTUYE€CKOW  IMOJATOTOBKM B COOTBETCTBUU
C HeoOXoAuMMbIM eMy ypoBHeM. Ha pelmeHune 3TUX 3ajad HalelieHa MporpaMmma
110 MaTEMATHUKE YTIIyOJIEHHOTO YPOBHSI.
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Heo0xonuMocTh MaTeMaTHYECKOM MOATOTOBKH 00YCIOBIIEHAa 00YCIOBIEHO POCTOM
Yyclia CHEeLHATbHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM MNPUMEHEHHUEM MaTEMaTUKH
(B cepe >kOHOMHUKH, OU3HECE, TEXHOJOTMUYECKUX OOJACTSAX, TYMaHUTAapHBIX cepax).
KonuuectBo oOywaromuxcsi, JUisi KOTOPbIX MAaT€MaTHKa CTAHOBUTCSA (PYHIaMEHTOM
o0pa3oBaHusl, MIIAHUPYIOIMINX 3aHUMAThCS TBOPUYECKOW M MCCIIEA0BATEIBCKOM paboTOM
B 00JacT MaTeMaTUKH, UHPOPMATUKHU, (PU3UKH, IKOHOMHUKU U B JIPYrux OOJACTSX,
YBEJIMUMBAETCS, B TOM YHCJIE C Y4eTOM OOy4YaloIIMXCs, KOMY MaTeMaThKa Hy)KHa
JUISL UICTIOJIb30BaHUs B MPO(ECCUIX, HE CBI3AHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknaaHas 3HaYUMOCTh MaTeMaTHUKU OOYCIOBJIEHA TEM, YTO €€ MPEeIMETOM
ABJIAIOTCS (PYyH/IaMEHTAJIbHbIE CTPYKTYpbl HAIIEr0 MHUpA: MPOCTPAHCTBEHHbIE (POPMBI
U KOJIMYECTBEHHBIE OTHOIICHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTH U KaTerOpUU
HEOMNPEEICHHOCTH, OT MPOCTEHINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIBITE,
710 IOCTATOYHO CJIOXHBIX, HEOOXOAMUMBIX ISl Pa3BUTHUS HAYYHBIX U TEXHOJIOTMYECKUX
uzei. be3 KOHKpETHBIX MaTeMaTHYECKUX 3HAHUM 3aTPYJAHEHO MOHUMAHHE MPUHIIUIIOB
YCTPOICTBA M HCIOJIB30BAHUSI COBPEMEHHON TEXHUKH, BOCIPHUSITUE M WHTEPIpPETALUS
pa3HOOOpa3HOM  COLIMANBbHOM, OSKOHOMHUYECKOH, TMOJUTHYECKOW  uHbOpMaIuu,
Manod(PeKTuBHA MOBCEIHEBHAs MpaKTHUYecKas AesTeNbHOCTh. Bo MHOrux cdepax
npodeccuoHaIbHOM ASSTENHHOCTH TPEOYIOTCSl YMEHUS BBIMIOIHATH PACU€ThI, COCTABIISITh
QITOPUTMBI, TPUMEHITH  (OPMYJIbI, TPOBOAUTH TE€OMETPUUYECKHUE H3MEpPEHUs
U TOCTPOCHHUS, 4YUTaTh, O0OpabaThiBaTh, MHTEPIPETUPOBATh U  TMPEICTABIATH
uHboOpMaIMIO B BUAE TaONUI, AUarpaMM M TIpa@UKOB, MOHUMATh BEPOSTHOCTHBIN
XapaKTep CIIy4yalHbIX COOBITHH.

OmHOBPEMEHHO C paclIMpeHueM cep MPUMEHEHUs MaTeMaTHUKA B COBPEMEHHOM
oOmiecTBe Bce Oojee BaKHBIM CTAHOBUTCS MaTEeMaTHYECKUN CTHIb MBIILIICHUS,
NPOSIBIISIONIMICS B OINpPECICHHBIX YMCTBEHHBIX HaBBIKaxX. B mporecce wuzyudeHus
MaTEMaTUKA B apceHasJl MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCS MHIAYKLIUS U JETYKIHs, 0000IIeHHe W KOHKpETHU3aIlus, aHaJIn3
W CHHTE3, KJIacCu(UKaIMsI U cucTeMaru3anus, abcrparupoBanue u aHanorus. OObEeKTHI
MaTeMaTUYeCKUX YMO3aKIIOUYCHUN, TMpaBWia WX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHUs
dbopMynupoBaTh, 0OOOCHOBBIBATH M JOKA3bIBATH CYXKIACHHS, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUNA CTWIb MBIIUICHUS. Benmymas poiab NPUHAMICKUT MaTeMaTHKE
B (OpPMHUPOBAHUYN AITOPUTMUYECKON KOMITOHEHTHI MBIIUICHUS M BOCIUTAHUNA YMEHHM
NEUCTBOBATh MO  3aJlaHHBIM  QJIFOPUTMaM,  COBEPIIEHCTBOBATH  W3BECTHbBIC
1 KOHCTPYHMpOBaTh HOBble. B mpoliecce perieHus: 3aady — OCHOBBI JJII OpPraHU3aLUU
y4eOHOW JESATENBPHOCTH HAa YypOKax MaTeMaTHKA — pPa3BHBAIOTCA TBOpUYECKas
Y TIPUKIJIATHAS] CTOPOHBI MBIIIJICHUS.

OOyueHne mMaTeMaTHUKE JAaeT BO3MOXKHOCTb Pa3BUBATh Y OOyYalOlIUXCS TOYHYIO,
palMOHAJIBbHYI0 U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOIXOJAIINE
S3bIKOBBIE, CHMBOJIMYECKHE, TpauyecKkue CpeACcTBa IS BBIPAKEHUS CYXKICHUN
Y HarJIsiTHOTO UX MPE/ICTABICHUSI.
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Heo6xoauMbpIM KOMIIOHEHTOM O0O0IIel KyJIbTyphl B COBPEMEHHOM TOJKOBaHUU
ABJIAETCS 00111€€ 3HAKOMCTBO C METOJIaMU NIO3HAHUS I€UCTBUTEIbHOCTH, MPECTaBICHUE
0 TpeIMeTre M METOJle MaTeMaTHK{, €ro OTJIWYUAX OT METOJOB €CTECTBEHHBIX
U TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEeMAaTHKU IS DPEIICHUs
HAay4YHbIX U TMPUKIAIHBIX 3a7a4y. MaTemaTuueckoe oOpa3oBaHHME BHOCUT CBOW BKJIA[
B (hpopmMupoBaHue 0011 KyJIbTyphl YEOBEKA.

N3yyenue MareMaTWKH CHOCOOCTBYET ACTETHUYECKOMY BOCIHMTAHHMIO YeEJIOBEKa,
MMOHUMAHHUIO KPAacOThl W U3SIIECTBA MAaTeMaTHYECKUX PACCYXKIACHUN, BOCIPHUATUIO
reOMETPUYECKUX (POPM, YCBOCHHUIO W€ CUMMETPHH.

[IpuopureTHbMU 1ETsIMU 00yueHus: MmaTematuke B 10 — 11 kinaccax Ha yrinyOJieHHOM
YPOBHE MPOJ0JIKAIOT OCTABATHCS

dbopMupoBaHuEe I1EHTPAIbHBIX MAaTEMAaTHUYECKUX TOHSATUN (YUCIIO, BEJIMYUHA,
reoMeTpuueckas (Qurypa, TMepeMeHHas, BEpOSTHOCTb, (YHKIUS, MPOU3BOIHAS,
UHTETpai), 00ecreunBarouX MPeeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHus 00yYarOlUXCS;

NoJIBe/ICHHe OOy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3 MAaTEMATHKU U OKPYKAIOIIEro MUpa, TIOHUMAHUI0 MAaTEeMAaTHKHA KaK YacTH
oO11el KyJIbTYPhI YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0yuaromuxcs,
N03HABATENIbHON aKTUBHOCTH, UCCIEN0BATEIbCKUX YMEHUN, KPUTHYHOCTH MBIILICHHUS,
MHTEpECA K U3YYCHUIO MATEMATUKH;

dopMupoBanue (GYHKIMOHAIBHON MaTEMaTUYECKOM TIpaMOTHOCTHU: YMEHHUSA
pacro3HaBaTh MAaTEeMaTUYECKHE AacleKThl B PEaJbHbIX JKMU3HEHHBIX CUTyalHUsIX
U TpU U3YYCHUH JPYyrux Y4YeOHBIX TMPEIMETOB, TMPOSBICHUS 3aBHUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HMX Ha S3bIKE MaTeMaTUKU M CO37aBaTh
MAaT€MAaTUYE€CKUE MOJIENIM, TMPUMEHATh OCBOCHHBIM MaTEMATHYECKUN  ammapar
IUIsl pElIeHUs MNPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1ady, UHTEPIPETUPOBATH U OLIEHUBATh
MOJIyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMH JIMHUSIMU cojiepkaHusi MaTeMaTtuku B 10 — 11 kimaccax yriyOGiaeHHOTO
ypoBHA sBIstOTCS: «Uumcma uw  BeUHMCHEeHHs», «Anrebpa» («Anredpamdeckue
BBIpaXKEHUs», «YPaBHEHHS W HEpaBeHCTBa»), «Hauama maremaTmyeckoro aHaiuzay,
«l'eomerpus» («['eomerpuueckue Qurypsl W UX CBOHCTBa», «lM3MepeHue
F€OMETPUYECKUX BEIUYUHY»), «BeposiTHOCT, W cTaTucThKa». JlaHHbIE JWHUU
Pa3BUBAIOTCS MapaJlIeIbHO, KaXKJlasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOM, OJTHAKO
HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTe U B3anmoaencTsuu. Kpome storo,
UX OOBEAWHSET JIOTMYECKas COCTABISIONIAS, TPAJUIMOHHO TPUCYIIAs MaTEMaTHKE
W TPOHU3BIBAIONIAS BCE MATEMATHYECKUE KYpChl M COJEpKaTelbHbIE JIMHUU.
ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHuE «yMEHHE ONEPUPOBATH MOHSATUAMU:
ONpeJIeIeHHE, aKCHMOMa, TEOpeMa, CIEICTBHE, CBOMCTBO, IMPHU3HAK, J10Ka3aTeJIbCTBO,
paBHOCUJIbHBIE (DOPMYITUPOBKH, YMEHHE (POPMYIUPOBATH 0OPATHOE U MPOTUBOMOIOKHOE
YTBEpXKIEHUE, TMPUBOAUTH MPUMEPhl U KOHTPIPUMEPHI, MCIOJIb30BATh METO]
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MaTeMaTU4eCcKOi MHAYKIHMH, MPOBOJUTH JIOKA3aTENIbHBIE PACCYXKACHUS NMPU PEIICHUH
3a/lay, OLIEHMBATh JIOTMUECKYI0 MPAaBWIBHOCTh PACCYKIECHUN» OTHOCUTCS KO BCEM
y4eOHBIM KypcaMm, a (OPMUPOBAHHUE JIOTMYECKUX YMEHUU paclpelessieTcsi MO0 BCEM
rojiaMm oOy4eHHsI Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHuUs.

B cootBerctBun ¢ ®I'OC COO marematuka siBIsieTCsl 005A3aTebHBIM PEIMETOM
Ha JAHHOM YypoBHe oOpa3oBanus. Hacrosimeid mnporpaMMoll 1O MaTeMaTUKe
IpeaycMaTpUBaeTcsl U3ydyeHue yudeOHoro mnpeamera «MaTemaTuka» B paMKax Tpex
y4eOHBIX KypcoB: «Anredpa M Havajla MaTeMaTHYEeCKOro aHaimu3a», «['eomerpusi»,
«BeposTHOCTh U cTaTucTUKay. POpMUPOBAHUE JIOTUYECKUX YMEHHUM OCYHIECTBISETCA
Ha TPOTSHKEHUU BceX JIeT OOy4YeHUs Ha YPOBHE CpellHero oOmiero ooOpa3oBaHMs,
a DJIEMEHTHI JIOTMKM BKJIIOYAIOTCS B COJEp)KaHME BCEX HA3BAHHBIX BBINIE YYEOHBIX
KYpPCOB.

OO611ee yuCI0 4acoB, PpEKOMEHOBAHHBIX JJISl U3YUYEHHs] MaTeMaThKu, — 544 vaca:
B 10 kiacce — 272 vaca (8 gacoB B Hejieno), B 11 kmacce — 272 daca (8 4acoB B HEZIEIIO).

Bo3morxHa KoppeKTHUpOBKa 00IIEro 4ruciia 4acoB, PEKOMEHIOBAHHBIX JJIs1 U3YUECHHUS
npenMeTa, € y4eTOM HHIMBHIYAJIbHOTO TOJAX0Ja 0Opa3oBaTeIbHBIX OpraHU3alui
K yriyOJICHHOMY HW3Y4YEHUIO MAaTeMaTHKH, B paMKaxX COOJIOJCHHUS THTHEHUYECKHUX
HOpPMAaTHBOB K HEJIeTbHOI 00pa30oBaTEIbHONM HAarpy3Ke.
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IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpakIaHCKOr0 BOCIUTAHMS:

C(OPMHPOBAHHOCTh T'PAXKTAHCKOW TO3HMIMK OOYYAIONIETOCS KaK aKTHBHOTO
U OTBETCTBEHHOTO 4WIEHa POCCHUICKOTrO OOINECTBa, MPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBJICHUH, MPOICTYP TPAKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JPYroe), YMCHHUE B3aMMOJICHCTBOBATh C COLUAIbHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C UX QDYHKIUSIMH U HA3HAUCHHCM;

2) NAaTPUOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTh  POCCUUCKOW TIpakJAaHCKOM  WACHTHUYHOCTH, YBaKEHUS
K MOpOUUIOMY M HACTOSILIEMY POCCUHCKOM MaTeMaTHKH, LEHHOCTHOE OTHOILIEHHE
K JOCTH)KEHHUSIM POCCHMCKHX MAaTEMAaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTH)KEHUM B JIPYTMX HayKax, TEXHOJOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO IMOBEACHUS, CBS3aHHOTO C TMPAKTUYECKUM
NPUMEHEHHEM JOCTHKEHUN HAyKu U JCSTENBHOCTHIO YYEHOTO, OCO3HAaHHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOTr0 BOCTIMTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIOYAas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, PaCCYXICHUW, BOCIPUUMYHBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) pu3uvecKoro BOCMUTAHUS:

c(hOpPMHPOBAHHOCTh YMEHHS IPHMCHATh MaTEMaTHYCCKHUE 3HAHHWS B HHTEpecax
3I0POBOTO W 0Oe€30MacHOro oOpa3a »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pPOBOE TMHTAaHHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHH W OTABIXA,
perynsipHas (GHu3UYeCcKas aKTUBHOCTD), (PHU3NYCCKOES COBEPIICHCTBOBAHUE MPU 3aHATHIX
CHIOPTHBHO-03I0POBHTEIBLHON JACSATSILHOCTHIO;

6) TPyA0BOro BOCIIUTAHMS:

TOTOBHOCTh K TPYJY, OCO3HaHUE IIEHHOCTU TPYAOJIOOHS, UHTEPEC K Pa3TUYHBIM
chepam TIpodeCCHOHATBLHON JICSITCIPHOCTH, CBSI3aHHBIM C MaTEMaTHKOHM W e¢
MPUIOKCHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mnpodeccun
W pealu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMYy 0Opa30BaHHIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH JKU3HH,
TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEIICHUHU MPAKTHUYECKUX 3a7ad MaTEeMaTHYECKOU
HanpaBJICHHOCTH;
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7) 3K0JI0rH4€eCKOr0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH KOJOTHUECKON KYIbTYPhI, TIOHUMAHUE BIUSHHUS COI[HAIBHO-
HYKOHOMHYECKHUX MPOIIECCOB HAa COCTOSIHUE MMPUPOTHON M COLMAIBHOM Cpe/ibl, 0CO3HAHKE
r100abHOTO XapakTepa HSKOJIOTMYECKHX MPOOJeM, OpUCHTAIMS Ha NIPUMEHCHHE
MaTeMaTHYECKUX 3HAHUU I pelmicHHs 3aJad B 00JacTH OKpYKAloIeH Cpejbl,
IUTAHUPOBAHME MOCTYIIKOB M OLEHKHA MX BO3MOXKHBIX IOCIEACTBHU IS OKPYIKAroIei
CpeIbl;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAyKH W OOIIECTBEHHOMN MPAKTHKH, IOHMMaHUE MaTeMaTHYECKONH HAYKH Kak
cephl YeT0BEUECKOM AeSITEIBHOCTH, DTAOB €€ PAa3BUTUSA M 3HAYUMOCTH I PA3BUTHUS
[MBHJIM3AIMM, OBJIaJCHHE S3BIKOM MAaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTYpOi
KaKk CpPEICTBOM  IIO3HAHWsS  MHpPa, TOTOBHOCTh  OCYIIECTBIATH  IPOEKTHYIO
M MCCJIEOBATEIILCKYIO IE€ATEIIbHOCTh HHIANBUAYAIBHO H B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare u3ydeHHss MaTeMaTUKH Ha YPOBHE CpPEJHEro 00Iero oopa3oBaHMs
y oOywaromierocs OyayT cHOpMHUpPOBaHBI TO3HABATEIbHbIE yHUBEPCAJIbHBIE Y4EOHBIE
JEHUCTBUSI, KOMMYHUKAaTUBHbIC YHHBEpCAJIbHbIC Yy4eOHBbIE IEHCTBUSA, PETYJSTUBHbBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEUCTBUSA, COBMECTHAS JIEATEITbHOCTD.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornueckue AeMcTBUA:

BBISIBJIATH W XapaKTEpHU30BaTh CYIIECTBEHHbIE NPU3HAKK MaTEMaTUYECKUX
O00BEKTOB, TOHSITHI, OTHOLICHUNH MEXIY MOHATUSAMHU, (HOPMYIUPOBATH OMpPENEICHUS
MOHSTHM, YyCTaHABIMBATh CYIIECTBEHHBIM TMpHU3HAK Kilaccu(uKaluyu, OCHOBAaHUS
1St 00001IIEeHNs U CPAaBHEHUS, KPUTEPUU MTPOBOJIMMOTO aHAIN3A;

BOCIIPHHUMATh, (HOPMYIUPOBATH U MTPEOOPA30BHIBATH CY)KIICHUS: YTBEPIUTEIbHBIC
U OTpUIATENIbHBIC, EAUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBIISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHUBOPEUMS
B (aKTax, [aHHBIX, HAONIONECHHUSIX W YTBEPXKICHUSX, TpeajIaratb KpUTEPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTENW W IPOTHUBOPEUYMN;

Jie7aTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AE€AYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJFOUYEHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJINTh CAMOCTOSATENIBHO JIOKa3aTeJIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHHUI
(OpsiMble W OT MPOTHUBHOrO), BBICTPAMBATh APTYMEHTALUIO, MPUBOAUTH MPUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh COCO0 penieHrs yueOHOU 3ajauu (CpaBHUBATh HECKOJBKO BApUAHTOB
pelieHus, BeIOUpaTh Hanboaee MOAXOASIIUNA C YYETOM CaMOCTOSITEIbHO BBIJIEIEHHBIX
KPUTEPUEB).
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Bba3oBble nccienoBare/ibCKue 1eCTBUA:

WCIOJb30BaTh BOMPOCHI KAk MCCIEAOBATEIbCKUI HMHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh BOMPOCH], (GUKCUPYIOIIUE MPOTUBOPEUHE, NpoOiIeMy, YCTaHABINBATH
HMCKOMOE€ U IaHHO€, (HOPMUPOBAThH TUIOTE3Y, ApTYMEHTUPOBAThH CBOIO MO3UIIUIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HIKCIEPUMEHT, HCCIEIOBAHUE
[0 YCTaHOBJEHHUIO OCOOCHHOCTEH MaTeMaTUYeCKOoro OOBEKTa, SIBJICHUsI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy O0BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITETbHO (OpMYNIHpOBaTh OOOOIIEHHUS ¢ BBIBOALI IO pe3ysibTaTaM
IIPOBEJICHHOTO HAOJIIOJCHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
Pe3yIbTAaTOB, BHIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Tpoliecca, a TaKKe BBIJBUTATh
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISIBIIATH ACUIIMTHI UHPOPMAIUH, TAaHHBIX, HECOOXOAMMBIX I OTBETA Ha BOIIPOC
U JTs pEIICHUS 3a]1auu;

BBIOMpaTh WH(OpPMALMIO W3 HCTOYHUKOB PA3JIMUYHBIX THUIOB, aHAJIW3UPOBATH,
CHUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MHOOPMALMIO PA3IUYHBIX BUAOB U (GHOpM
peICTaBICHUS;

CTPYKTYpPUpPOBaTh HMH(POpPMAIIUIO, TPEACTABISATh €€ B pPa3IM4HbIX (dopMax,
WLTIOCTPUPOBATH TpadUIECKU;

OLICHMBATh HAJEKHOCTh MH(MOPMAIMU IO CAMOCTOSTENBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIEC YHMBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
Oo0wmenue:

BOCIIpUHUMATh M (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUAMH
U 1eJIIMHU OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U MUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO X0y PEIIeHUS 3a]]a4, KOMMEHTUPOBATh
MOJy4YEHHBIN pe3yJIbTaT;

B XOJe OOCYXIEHHS 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMO TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/lauu, BBICKA3bIBATh WJCH, HAIICJICHHbIC HA TMOWCK PEIICHHUS,
COTOCTAaBJSITh CBOM CYXACHHUS C CYXICHHSIMH JPYyrUX YYaCTHUKOB JHAIIOTa,
OoOHapy>XUBaTh Pa3IMYUE U CXOJCTBO IMO3UIIMIA, B KOPPEKTHOU Gopme GopMyInpoBaTh
pa3HOTIIACHs, CBOW BO3PAKCHMUS;

MPEACTABIATh PE3yAbTaThl PEHICHUS 3a7a4d, SKCICPUMEHTa, WCCIEIOBaHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/ad
MPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

PeryJiiTUBHbIE YHUBEPCAJIbHbIE YyYeOHbIE 1eliCTBHUS
Camoopranuzanus:

COCTaBJISITh IUIaH, aJITOPUTM PEILICHHUS 3a/1a4d, BEBIOMPATh CIIOCOO PEIICHUS C Y4ETOM
UMEIOIIUXCS ~ PECYpcOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUeTOM HOBOU MHpOpMAIUU.
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CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMU IO3HABATEIbHON pPEe(IIEKCMM KaK OCO3HAHHUS COBEPIIAEMbBIX
NEUCTBUH M MBICIUTEIBHBIX TPOLECCOB, HMX pE3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJS IIpoLecca M pe3yibTaTa PELICHUS MaTeMaTHYeCKOU
3a/1auy;

MPEABUIETh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh NpPH PEUICHUU 3a/a4H,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIU U YCIOBHUSAM, OOBICHATH NPUUUHBI
JOCTUXKEHUS UIIK HEJTOCTUKEHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1eATENbHOCTD!

MIOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
Npyd pelIeHnHd YYeOHBIX 3a/ad, NPUHUMATh I[e1h COBMECTHOH JCSTEIbHOCTH,
IUIAHUPOBAaTh OPTaHMU3AIMIO COBMECTHOW pPabOThI, pacmpenesisiTh BUIBI PadoT,
JOTOBapHUBaThCS, OOCYXKJaTh IMpOLECC M pe3yiabTaT paboThl, 00001IaTh MHEHHS
HECKOJbKHUX JIOJICH;

y4acTBOBaTh B TPYNHOBBIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBbI» U UHBIE), BBITIOIHATH CBOIO YaCTh Pa0OTHI M1 KOOPIUHUPOBATH CBOU
JEUCTBUS C IPYTMMHU YJIEHAMU KOMaH/Ibl, OI[EHUBATh KA4eCTBO CBOETO BKJIaJla B OOIIUIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

IlpeameTHBIe pe3yjbTaThl OCBOCHUSA (QenepanbHO pabodeidt mporpaMMbl

[0 MaTeMAaTHUKE TMPEJCTaBICHBI MO TofaM OOyYeHHsS B paMKaX OTIEIbHBIX y4eOHBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3/iesiaX HACTOSAIIEH MPOTrPaMMBI.

11
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa U Havalla MAaTeMaTHYECKOT0 aHAJIU3ay» SIBISETCS OJTHUM
13 HamOoJiee 3HAYMMBIX B IMPOTPaMME CPEAHEro oO0IIero oOpa3oBaHMSs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAJIbHYIO 0a3y i HM3yUYeHHs] BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOPOHBI, (HOPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBbIIIJIEHHEe OOyYalolUXCd Ha YPOBHE, HEOOXOJAMMOM Il OCBOCHHS
uH()OpPMATUKH, OOIICCTBO3HAHUS, HCTOPUHU, CIOBECHOCTU W JAPYTHUX JUCIUTLIUH.
B pamkax panHOoro yudeOHOro kKypca oOydaromiuecs OBJaJ€BAIOT YHUBEPCATIbHBIM
S3bIKOM  COBPEMEHHOM  Hayku, KoTopas  (QOpMYJIUpPyeT CBOM  JOCTHUKCHUS
B MaTeMaTu4eckou gopme.

VY4eOHbIi Kypce anreOpbl U Ha4aJl MATEMAaTHUYECKOTO aHaIN3a 3aKjIabIBAET OCHOBY
JUISL YCIEITHOTO OBJIQJIeHUs 3aKkoHaMu (U3UKH, XUMHH, OHWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJEHIIUA Pa3BUTHUS SKOHOMHUKH U OOIIECTBEHHOW »KW3HU, IO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJIb30BaTh WX [UJIs JajibHeWIiero oOpa3oBaHUsSt W B IOBCEIHEBHOMN
xu3HU. OBJajzieHre aOCTPAKTHBIMHU U JIOTHYECKH CTPOTHUMH KOHCTPYKIMSIMHU aJreOpbl
U MaTEeMaTU4YeCKOro aHaJlh3a pa3BUBAE€T YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHUHHOCTb, JOKa3blBaTh YTBEPXKACHHUS C TIOMOUIBIO HHIYKIIUU
U paccykaaThb JeAyKTHBHO, UCIOJIb30BaTh 00OOIIEHHE U  KOHKPETHU3AIHIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xone nzyuenus yaeOHOro Kypca « Airedpa v Hayaia MaTeMaTHYeCKOTO aHAIM3a)
oOydaromuecs Moxy4atoT HOBBIN OIBIT PEIICHUs MPUKIAIHBIX 3a/1a4, CAMOCTOSI TEIIHHOTO
NOCTPOEHUSI MAaTeMaTUYECKHX MOJEJIe pealbHbIX CHUTyallud, HHTEpPIpPETalnu
MOJIYYEHHBIX PELICHHUM, 3HAKOMSTCS C IpUMEpaMHU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMH U UX
aBTOpaMH.

VY4eOHbIi Kypc 00J1a/1aeT BOCIIUTATEILHBIM IMOTCHIIMAIIOM, KOTOPBIH peaan3yeTcs
KaKk uepe3 y4eOHbIi Marepuan, CIOCOOCTBYIONUNA (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pPEHUS, TaK H Yepe3 CHenuPuKy y4eOHOW MeATeTbHOCTH, TpeOyromen
MPOJOKUTENBHON KOHILICHTPAIMM BHUMAaHMS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTHU
Y OTBETCTBEHHOCTH 32 MOJYyYECHHBIN pe3yJbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTeMaTH4eCKOro aHalu3a
JIEKUT ACATEIbHOCTHBIN TPUHIUIT 00 yUEHHUSI.

B cTpykType ydeOHOro kypca «Anredpa u Hauyajga MaTEMaTUYECKOTO aHAIM3a»
BBIJICJICHBI CIEYIONIUE COJIEPKATETbHO-METOAUYECKHUE TUHUN: «HrCa U BBIYUCTICHUSI,
«DyHKMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana martemaTmyeckoro
aHanuza», «MHOXecTBa W JIOTHKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOANYECKUE
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JUHUU W3Yy4aloTCsl HA MPOTSXKEHHUM JIBYX JIET OOy4Y€HHUsI Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, €CTECTBEHHO JOMOJHSS APYT JIpyra U MOCTENEHHO HACHIAsCh HOBBIMU
TeMaMu M pazznenamu. J[aHHbIA yuyeOHBIN KypC SBISIETCS WHTETPATHUBHBIM, MOCKOIBKY
o0beIUHSIET B ce0e ColepKaHNe HECKOJIbKMX MAaTeMaTUYECKUX TUCIMIUINH, TAKUX KaK
anreOpa, TPUTOHOMETPUSI, MATEMAaTUUYECKUN aHAIN3, TEOPUSI MHOKECTB, MaTeMaTH YeCKast
noruka u apyrue. [lo mepe Toro kak oOydvaroniyecs: OBJlaJIeBalOT Bce Oosee MHUPOKUM
MaTeMaTU4eCKUM  amlmapatoM, Yy  HHX  MOclenoBaTtelbHO  (QopMupyeTcs
1 COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYIO0 MOJENbh PEaIbHOW CUTYaIluH,
NPUMEHATh 3HAHUS, TOJYYCHHBIC MPU HU3YYEHHH YYEOHOTO Kypca, IJis peIIeHUs
CaMOCTOATEIbHO  CHOPMYJIMPOBAHHOW  MaTeMaTHMYeCKOW  3ajaud, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUSA «Uucaa W BBIUKMCICHUS» 3aBepIIaeT
dbopMupoBaHUE HABBIKOB HCIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO oOmiero oOpazoBanus. Ha ypoBHe cpemHero ooOiero
oOpa3zoBaHus 0c000€ BHUMaHHUE YACISIETCS (POPMHPOBAHHIO HABBIKOB PAllMOHAJIBHBIX
BBIYHCJICHUHN, BKIIOYAIONIUX B CEOS MCIOJIb30BAHHE PA3IMUHBIX (POPM 3allMCHU YHUCIIA,
yMEHUE JeNaTh NPUKUJKY, BBITOJHATh MPUOIMKEHHBIE BBIYHCICHUS, OILICHUBATH
YUCJIOBBIC BBIpAKEHMs, pabOTaTh C MaTeMaTHYECKUMH KOHCTaHTaMH. MHOXeCTBa
HATypalbHBIX, LEJbIX, PAIMOHAIBHBIX U JEUCTBUTEIBHBIX YHCEN JOIMOJHSIIOTCA
MHOKECTBOM KOMIUIEKCHBIX YHCeN. B KakIOM M3 ATUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHBIE €My cHelM(pUUYECKUe 3aJadd U OIlepaluu: JeJieHue Halelo,
ONEpUpPOBaHUE OCTAaTKAaMU HA MHOXKECTBE II€JIIX YHCEeJ, OCOoOble CBOMCTBA
palMOHAJIBHBIX W HMPPAIMOHAJIBHBIX YHUCeN, apudMeTHYeCKue OIepaluu, a TakKe
U3BJICYCHUE KOPHS HATypallbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEN.
bnaromapsi mocienoBaTenbHOMY — PACIIMPEHUIO  Kpyra  HUCIOJIB3YeMBIX — YHCEN
U 3HAKOMCTBY C BO3MOXXHOCTAMH WX TPUMEHEHHS JUIsl PEIICHUS Pa3InYHBIX 3a7ad
dopMupyeTcsi TpeACTaBICHHE O EIMHCTBE MAaTeMaTHKH KaK HaykKu W €€ pOJu
B TIOCTPOCHMHM MOJIENIed peaqbHOr0 MHpa, IIHPOKO UCIHOJIB3YIOTCS 00001eHne
Y KOHKPETHU3aLIUsl.

Jluaus «YpaBHEHUS U HEPABEHCTBAY PeaIU3yeTCs Ha MPOTSHKEHUU BCEro 00yUeHHUS
Ha YPOBHE CpeIHEro 001ero oopa3oBaHus, MOCKOIbKY B KaKI0M pasaerne [Iporpammbl
MPETYCMOTPEHO pEIIeHUE COOTBETCTBYIONMIMX 3anad. B pesynpTaTe oOyuaromuecs
OBJIQJICBAIOT PA3IUYHBIMU METOJAMH PEIICHUS PalUOHAIBHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMUYECKUX ¥ TPUTOHOMETPUUYECKUX YpPaBHEHUH, HEPABEHCTB
U CUCTEM, a TaKXe 3a7ad, CcoAepKallux mnapameTpbl. llomydeHHbIE yMEHHS HIUPOKO
MCITIOJIB3YIOTCS TIPU UCCIIETOBaHNH (DYHKIIMI C TTIOMOIIBIO MPOW3BOIHOM, TIPH PEIICHUN
MPUKJIAJHBIX 33Ja4 M 3aJlad Ha HaX0KJeHUE HauOONbIIMX M HAUMEHBIIUX 3HAYCHUU
dbynkuun. JlaHHasi copepkatelbHas JIMHHUS BKIIOYAeT B cels Takke (OpMUpPOBAHUE
YMEHUM BBIMONHATH pacueTsl 1o (GopMynaMm, MOpeoOpa3oBaHUsl palMOHATIbHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHUM, a TaKXKe BbIpaKEHUH,
colepKalux cTeneHu u Jjorapudmel. briarogapss wu3ydeHuio anreOpandyeckoro
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Marepuajia MPOUCXOAUT AaJIbHEWIee pa3BUTHE AJITOPUTMHUYECKOrO0 M aOCTPAKTHOIO
MBIILJIEHUSI 00y4YaroIuXCsl, POPMUPYIOTCSI HABBIKU 1€TyKTUBHBIX PACCYXKAEHUI, pabOThI
C CUMBOJIBHBIMU (pOpMaMH, NIPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEeHCTB M HepaBeHCTB. Aurebpa mnpennaraer d>(PQEeKTHUBHbIE HHCTPYMEHTHI
JUISl PELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJSIHO JEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK S13bIKa HAyKH.

CopepxarenbHo-MeToAnveckass JauHUS  «DyHKUMU U rpauKu»  TECHO
NeperuieTaeTcs ¢ IPYyruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  TOCJIEIOBATENIbHOCTh ~ M3Y4YEHUs1  MaTepuayia. VI3ydeHue  CTENEHHOW,
NOKa3aTeabHOM, JorapupMUYECKOH U TPUTOHOMETPUYECKUX (GYHKIMHA, WX CBOWCTB
U TrpaduKoB, UCHOJb30BaHME (QYHKUMUA JJIs pelIeHHs] 3aJad U3 APYruX Yy4eOHbIX
OPEAMETOB M PEATBHOM JKU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKHM aHAIHU30M,
TaK U C pelICHUEM ypaBHEHUHN U HepaBeHCTB. [Ipu 3TOM 6oJbII0€ BHUMAHUE YAEIAETCS
(GbopMHUPOBaHUIO yYMEHHs BbIpaXaTh (HOpMyJaMu 3aBUCHUMOCTH MEXIY Pa3IMUYHBIMU
BEJIMYMHAMH, UCCIENOBATh MOJyYEHHbIE (QYHKIMH, CTPOUTh MX rpaduxu. Marepuan
ATOM COJlepXKATEIbHON JMHUY HALIEJIEH HAa PA3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOLIAX
BBIP@)KaTh 3aBHUCHUMOCTH MEXJYy BEIMYMHAMU B PAa3IMYHON (opMe: aHATIUTUYECKOH,
rpaduueckoii u cioBecHOi. Ero nuzydenue crnocoOCTBYET pa3BUTHIO AJITOPUTMUUECKOTO
MBILUIEHUS, CHOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3ALUH, HCIIOJIb30BAHUIO aHAIOT .

CopepxarensHas auHMS «Hadama Maremarnueckoro aHajins3a» I103BOJISET
CYLIECTBEHHO paCIIUPUTh KPyI KAaK MaTEMaTHUYECKUX, TaK U IMPUKIAIHBIX 3a1ad,
JOCTYTHBIX 00yYarolUMCs, TaK KaK Y HUX MOSBIISETCS BO3MOKHOCTh CTPOUTH IpapuKu
CJIOKHBIX (DYHKLUH, OTIpeeNsATh UX HauOOJbIINE U HAUMEHBILINE 3HAYCHUS], BBIYUCIIATh
wiomaau Guryp u o0beMbl TN, HaXOJAUTh CKOPOCTH U YCKOpEHHUs mpoueccos. JlaHHas
COJZIepIKaTelIbHAsL JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUSI MATEMATUYECKUX
MOZCJIEM  peanbHbIX CUTyallUH, IIO3BOJIAET HAaXOAUThb HAWIydllee pELICHUE
B IPHUKIAJAHBIX, B TOM YHCIIE COLHAJIbHO-3KOHOMHUYECKHX, 3a/Jadax. 3HAKOMCTBO
C OCHOBAMHM MAaTE€MaTHYECKOI'0 aHajlh3a CIIOCOOCTBYET pAa3BUTHUIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSBJICHUSA 3aKOHOB MAaTE€MAaTUKA B HAayKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBLAAIOIIMXCS Pe3yNbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUSA
MaTeMaTUKH KaK HayKH, U 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKAs JTUHUS «MHOXECTBA U JIOTMKa» BKIIIOYAET B CeOs
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKH. TE€OpPETHKO-MHOKECTBEHHBIE
IIPEACTABICHNs TNPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMAaTUKU W IPEIararor
Hanbosee YHMBEpCANbHBIN S3bIK, OOBEIMHSIOUINI BCE pa3fesibl MaTeMaTUKd U €€
IIPUJIOKEHHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKHUE TUCIMIUIMHBI U UX IPUIIOKECHUS
B €AMHOE 1enoe. BaxxHO JaTh BO3MOXKHOCTh OOYy4YaroIIEMYCs NOHMMAaTh TEOPETHKO-
MHOXECTBEHHBIM  S3bIK  COBPEMEHHOM  MAaTEMaTHKA W MCIOJIB30BAaTh  €r0
JUISl BBIPDAXKEHUS CBOMX MBICIEN. JIpyruM Ba)KHBIM NMPU3HAKOM MAaTEMATHKH KaK HAyKH
CIeayeT TPHU3HATh CBOMCTBEHHYIO €H CTpPOTOCTh OOOCHOBAaHMW U CJICAOBAaHUE

14



denepanbhas padbouas nporpamMma | Matemaruka. 10—11 kimaccsl (yriryOaeHHBIH YPOBEHb)

OMpENICICHHBIM TPaBWJIaM TMOCTPOEHHUsS JI0Ka3aTeNbCTB. 3HAKOMCTBO C DSJEMEHTAMU
MaTeMaTU4eCKOM JIOTUKKM  CIIOCOOCTBYET  PAa3BUTHIO  JIOTMUECKOTO  MBIIUICHUS
o0ydJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHHUS HAa OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yueOHOM Kypce «Anredpa v Hayajia MaTeMaTHYEeCKOTO aHaJIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYE€CKOIO0 MOJICIIUPOBAHMS, KOTOPhIE MPHU3BAHBI CIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJIENICH PEabHBIX CHUTYaIMi, UCCIEIOBAHUS
ATUX MOJIeJiel ¢ TIOMOIIBIO arfmapara ainredpbl M MaTEeMaTUYECKOro aHajiu3a,
UHTEpIpETAIlM TIOJYUYCHHBIX pPE3yibTaTOB. Takue 3aJaHus BIUIETCHBI B KaXJbIA
U3 pa3liesioB TPOrpaMMbl, TMOCKOJIBKY BECh MaTepual y4eOHOro Kypca IIHPOKO
UCTIONIB3YETCS NI pelIeHUs] TNPUKIaAHBIX 3a7ad. [lpu pemieHun peanbHBIX
MPaKTUYECKUX 3a7a4 00yUaromuecs: pa3BUBalOT HAOII01aTeIbHOCTh, YMEHNUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIONB30BaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh IpodieMy. [ledarenbHOCTh 110 (GOPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIATHBIX 3a7a4 OPraHM3yeTCs B MPOIECCe M3YUYEHUs] BCEX TeM YYEOHOro Kypca
«Aunrebpa 1 Hayaa MaTEMaTUYECKOTO aHAJT3ay.

OO611ee 9nCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl U3Y4YeHHUsT yueOHOro Kypca «Anredpa
M HayaJla MaTeMaTH4YeCKOro aHanauza», — 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca
B Hegnento), B 11 kmacce — 136 yacoB (4 yaca B HEJICIIO).

Bo3morxHa KOppeKTUPOBKA OOIIETO YKCiia YaCOB, PEKOMEHIOBAHHBIX ISl U3yUCHUS
y4eOHOT0 Kypca, C y4eTOM MHANBUAYIHHOTO MOAX0/1a 00pa30oBaTeIbHBIX OpraHu3aIlui
K YIUIyOJI€HHOMY M3YUYEHHIO ajareOpbl W Hayajdl MaTeMaTHYECKOTO aHallh3a, B paMKax
COOJIIOICHUSI TUTUEHUYECKUX HOPMATHUBOB K HEJIEJIbHOW 00pa30oBaTeIbHON HAarpy3Ke.

COJEPXAHUE OBYUYEHUA
10 KIJIACC

Yuciia 1 BBIYUCTCHUSA

Panmonanpabie uucia. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOU, TMPOIICHTHI,
OeckoHeuHbIe nepuoanyeckue npodu. [Ilpumenenne npobdeit u MPOIEHTOB TSl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE  4YMCHAa. PanyoHanbHBIE W HpPpPAlMOHAJIBHBIE  YHCIA.
Apudmerndyeckre oneparuu ¢ I1eHWCTBUTEIbHBIMHU YUCIaMi. MOTyNb TeHCTBUTEIBHOTO
yucia v ero cBoiictea. [IpubnukeHHble BBIYUCICHUS, TpaBUjIa OKPYTIEHUs, MPUKUIKA
Y OLICHKA PEe3yJIbTaTa BIYUCIEHUMN.

Crenenb ¢ 1nenbIM mokasareneM. bunom Hprotona. Mcnosp3oBanue nmoaxoasiiei
dbopMBI  3amuCcH  ACHCTBUTENBHBIX YHCEN I pEHICHUS MNPAKTUYECKUX 3aaad
Y MIPEJICTaBJICHHS JAHHBIX.

ApudmeTnyecknii KOpeHb HaTypaJIbLHOM CTENEHU U €r0 CBOMCTBA.

CreneHb ¢  palMOHAJbHBIM  I[IOKA3aTeJIe€M W €€  CBOMCTBA, CTENEHb
C JECUCTBUTEIIBHBIM TOKA3ATEJIEM.
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Jlorapupm uymcna. CpoiictBa Jorapupma. JlecATUUHBIE U  HATypaJbHBIE
Jorapu(pmsl.

CuHyc, KOCHHYC, TAaHI€HC, KOTaHI'€HC YHMCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE PEeOOpa3oBaHus. YpaBHEHHUE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIE ypaBHEHHsT W YypaBHEHUsS-CIEACTBHUs. HepaBeHCTBO, peunieHue
HEPABEHCTBA.

OCHOBHBIE METOJABI pEIICHUS IEIbIX U JAPOOHO-PAIMOHANIBHBIX YypaBHEHUU
U HEPABEHCTB. MHOrouwieHbl OT OJHOM MNEepeMEHHOH. JlemeHne MHOrouieHa
Ha MHOTO4WIeH ¢ octaTkoM. Teopema bezy. MHorounens! ¢ ueiabiMu KodhGuirieHTamu.
Teopema Buera.

[IpeoGpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJEPKALIMUX CTETIEHH U KOPHHU.

UNppauronanbshbie ypaBHeHUs. OCHOBHBIE METOABI PEHICHUS HPPAIMOHATBHBIX
YPaBHEHUM.

Iloka3arenbHble ypaBHEHHs. (OCHOBHBIE METOABI PEUIEHUS IOKA3aTEIbHbIX
YPaBHEHUM.

[IpeoGpazoBaHue BEIPAXKEHUIM, COAEPKAITUX JTOTAPUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PELIECHUS JOrapUPMUUYECKUX
ypaBHEHUM.

OcHoBHBIE TpUroHOMETpUYeckue Gopmysbl. [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BbIpa)KCHUH. PellleHne TpUroHOMETPUYECKUX YPaBHEHU.

Pemenne cucreM TMHEMHBIX YpaBHEHUNA. MaTpuiia CHCTEMbI TMHEHHBIX YPABHEHUM.
Onpenenutens MaTpUIbl 2X2, €ro reOMETPUYECKUNA CMBICI U CBOWCTBA, BBIUYHUCICHUE
€ro 3HaY€HUsl, IPUMEHEHUE ONPEACIUTENS JJISI PELUICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU. PellieHrne NpukIaaHbIX 3a7a4 ¢ HOMOIIBI0 CUCTEMbI IMHEWHBIX YPAaBHEHUH.
HccnenoBanne mocTpOCHHOW MOJEIIH C TIOMOIIBIO MATPUIL U OTIPEIACIIUTEIECH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEH pEajbHOM CUTyalMd C IIOMOIIBIO
YpaBHEHU W HEpaBeHCTB. lIpuMeHeHHWe ypaBHEHHW U HEPABEHCTB K PEUICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 33/1a4 U3 Pa3IMIHbIX 00J1acTEel HAYKU U PEeaTbHOM KU3HU.

DOyHKUNH U TPaPUKH

Oynkmms, crnocoObl  3amanms (GyHknuw. B3aumHO 00OpaTHBIE  (YHKIHH.
Kommozummst pyukmmii. ['paduk dyakimu. InemeHnTapHbie npeodpa3oBanus rpaduKoB
byHKIUH.

OO6macte ompeneneHUs W MHOXKECTBO 3HadeHWi GyHkumu. Hymm ¢yHKIum.
[IpoMexxyTkn 3HAKOMOCTOSHCTBA. UeTHble W HeudeTHbie ¢yHKuuu. l[lepmomgmaeckue
dbynkuun. [IpomexyTku MOHOTOHHOCTU QYHKIIMU. MaKCUMyMbl U MUHUMYMBbI () YHKIIHH.
Haubonbiiee u HauMeHbIIee 3HaYeHUS (DYHKIIUU HA IPOMEKYTKE.

Jlunelinasi, KBaapaTuyHas ¢ JAPOOHO-IMHEHHAs (PYHKUUU. ODJIEMEHTApHOE
UCCIIEIOBAHUE U MIOCTPOEHUE UX TPAPUKOB.
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CreneHHasg (yHKIMS C HaTypaJbHbIM W ILeNbIM NoOKazareneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs n-oi CTENEHU KakK (QYHKUUU OOpaTHON CTENEeHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[lokazarenbHass u Jjorapu@muueckas (QyHKIMM, HUX CBOWCTBA U Tpaduxmy.
Hcnonb3oBanue rpadguxoB GyHKUUN ISl pelICHUs] YPaBHEHUIA.

Tpuronomerpuueckas OKpyKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKUX (DYHKIIMMA
YHCIIOBOI'O apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTH B PEANIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
peanbHbIX 3aBUCHUMOCTEH.

Havana MmaTeMaTH4ecKOro aHajamusa

[locnenoBaTenbHOCTH,  CHMOCOOBI  3ajlaHusi  MOcienoBareiabHocTe.  Merton
MAaTE€MAaTHYECKON WHIAYKIMH. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIENO0BATEIBHOCTH.
HcTopus BO3SHUKHOBEHUS MAaTEMAaTHYECKOT0 aHaJIn3a Kak aHajlin3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas MU TreoMeTpUYecKas Mporpeccuu. beckoHeyHo yObIBaroIas
reoMmerpuyeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOi
nporpeccuu. JIMHEMHBIM M JKCIOHEHIMANbHBIM pocT. Yucmo e. dopMyna CI0XKHBIX
IpoLEHTOB. MCronb30BaHUE MPOTPECCUM U PELICHUS PeajbHbIX 3a7a4 MPUKIAIHOIO
XapakTepa.

HenpepoiBubie GyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiuii. CBoiicTBa (QYHKIUMN HENpPEpBIBHBIX Ha OTpe3ke. MeToa HWHTEpBaJIOB
IUTsI perieHust HepaBeHCTB. [I[puMeHeHre CBONCTB HEMPEePhIBHBIX (DYHKIIUH JIJ1s1 pelieHus
3a7a4.

[lepBass m BrOpas mnpou3BojHbIe (yHKIMU. OnpenencHue, TeOMETPUUECKHIMA
U (PU3UYECKHUI CMBICI MPOU3BOHON. Y paBHEHHE KacaTeIbHON K rpaduKy (QyHKIIHH.

[IpousBosHbIe 3MeMeHTapHBIX (QyHKIMHA. [Ipow3BogHAas CymMMBbI, TPOHM3BEICHHUS,
YaCTHOT'O U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa U JIOTMKA
MHoOXxecTBO, onepalud HajJ, MHOKECTBaMU M UX cBoMcTBa. /[narpammel Ditnepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara sl ONKUCAHUS PEaIbHbIX
MIPOLIECCOB U SIBJIICHUI, NPU PELICHUH 3a7a4 U3 IPYTUX y4eOHbIX IPEAMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KIIACC

Yucaa v BbIYUCICHUS
Harypanbnsie u nensie uncna. [lpumeHenne nmpru3HakoB AEIUMOCTH LEIbIX YUCEIT,
HanOonpmuil 061U nenurens (nanee — HOJl) n HaumeHsIee o01iee KpaTHoe (nanee —
HOK), octatkoB o moay:to, anroputMma EBkiuaa st peieHust 3a71a4 B [eJIbIX YUCIaX.
KommiekcHble uncia. AnredOpanueckas W TpUTOHOMETpUYecKass (OpMblI 3aluch
KOMILUIEKCHOTO uuclia. ApudmeTrnyeckue omnepaudd ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
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N300paxenne KOMIUIEKCHBIX YMCeNl Ha KoopAuHaTHOU minockoctu. dopmyna Myaspa.
Kopau n-oii creneHn M3 KOMIUIEKCHOrO uwncia. [[pumMeHeHne KOMIUIEKCHBIX YHUCEN
JUTsL pelieHust GU3NYecKuX U reOMETPUIYECKHX 3a/1au.

YpaBHeHUS ¥ HEPABEHCTBA

Cuctema M COBOKYIHOCTb YPABHEHHI U HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH. Perienre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEIICHUSI TOKA3ATENBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS CUCTEM M COBOKYNHOCTEM palHMOHAJIbHBIX,
UppalMOHAIBHBIX, IOKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

IIpyuMeHeHue ypaBHEHHM, CHUCTEM U HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKHUX
3a/lady U 3a7a4 M3 PA3IUYHbIX O0JacTel HayKu M peaNbHOW >KU3HU, WHTEPIpETalUs
IIOJIyYE€HHBIX PE3YIbTATOB.

DYyHKIUH U TPaPUKHU

['padux xomnozuimu GyHkimil. ['eomerprueckue oopa3bl ypaBHEHUM U HEPABEHCTB
Ha KOOPJIAUHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

['padrueckne MeTobl pelieHusl ypaBHEHU U HepaBeHCTB. [ 'paduyeckrue MeToIbl
pelIeHus 3a7ay ¢ mapameTpaMu.

Ucnonb3oBanue  rpadukoB  GyHKIMIA A7 UCCIENOBAHUA  MPOIECCOB
U 3aBHCHMOCTEH, KOTOPbIE BO3HHMKAIOT MPU PEIICHUHM 3aJad W3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Havana MmaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne TPOM3BOMHON K HCCIEIOBAaHUIO (PYHKIMA HA MOHOTOHHOCTH
U 9KCTpeMyMbl. HaxoxaeHne HanOoJbIIero U HAUMEHBIIETO 3HAUYCHUN HETPEpPBIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IprMeHeHne npon3BOIHON ISl HAXO0KICHUS HAMITYUYILIEro PEICHUS B IIPUKJIIATHBIX
3ajiavax, JUisi OIpeIeTICHUs] CKOPOCTH M YCKOPEHHSI TpoIiecca, 3a1aHHOT0 (hOPMYIIOi MK
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO  TepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX pyHkuii. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

WNHuterpan. ['eomerpuueckuii CMBICT HUHTErpaja. BelunciieHHE ONpeneeHHOro
uHTerpana no Gopmyne Herotona—Jleitoauma.

[Ipumenenue MHTErpana AJisi HAXOXKJAEHUS TUIOMAAeH MIOoCKUX Guryp m o0beMoB
r€OMETPUUYECKUX TEJL.

[Ipumepsr  pemenuid  aud@epeHIUaIbHBIX  ypaBHeHUN. MaTeMaTtuueckoe
MOJIETMPOBAHUE PEATIbHBIX MPOIIECCOB C MOMOUIBLI0 TU(PdepeHIINATBHBIX YPAaBHEHUH.
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NPEAMETHBIE PE3YJIbBTATBI

K konity oOyuenus B 10 kiacce o0ydaromuiics HOTYYUT CIEIYIONIUE IPEIMETHbIE
PE3yJIbTATHI 110 OTAEIBbHBIM TeMaM (efepalibHOi pabodeil mporpaMmmel yueOHOTo Kypca
«Anredpa 1 Havajga MaTEMaTUYECKOI'O aHAIHU3a:

Yuciia ¥ BBIYUCTCHUA:

CBOOOJHO OINEpPUPOBATHh TMOHATUSAMU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoauyeckas 1po0b, IPOLUEHTHI, UPPALMOHATIBHOE YUCII0, MHOKECTBA PAllMOHAIbHBIX
U JEUCTBUTEIBHBIX YHCEN, MOJYJIb JICHCTBUTEIBHOIO YNCIIA;

IPUMEHATH JpoOU W MPOLECHTHI IS PEIICHHS MPUKIAJIHBIX 3a]a4 U3 Pa3TUIHbIX
OTpaciiedl 3HaHUU U pealbHOU KU3HH;

NPUMEHATh TPUOIKCHHBIC BBIYUCIICHUS, TpaBUjia OKPYIJICHUS, TPUKHUIKY
U OLIEHKY PE3YJbTaTa BBIUYMCIICHUN;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHB C IIEJIBIM MOKa3aTesIeM, UCIIOJIb30BATh
HOJIXOJIAIIYI0 OPMY 3aIHMCH ACHUCTBUTEIBHBIX YUCEI 1JIs1 peICHUS TPAKTUYECKUX 3a]1a4
Y TIPEJICTABJICHHUS TaHHBIX;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM: apUPMETUYECKUNA KOpPEHb HaTypajbHOU
CTEICHU;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATIBLHBIM ITOKa3aTeJIeM;

CBOOOTHO OTIEpUPOBATH MOHATUSMU: JIOTapU(PM YKCIIa, TeCATUYHBIE U HATypaJbHbIE
Jorapudmer;

CBOOOJHO OMNEpUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATh MOHATHSAMH: APKCUHYC, ApKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSMH: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MIPUMEHSITH PA3JIMYHbIE METO/IbI PELIECHUS PAlMOHATIBHBIX U IPOOHO-PALIMOHAIBHBIX
YpPaBHEHUW, NPUMEHITh METOJI UHTEPBAJIOB JJIs1 PELLICHUSI HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH TMOHATHUSMU: MHOTOWIEH OT OJHOW TEePEeMEHHOMH,
MHOTOWJIECH C IeNbIMU KOd(hUuIMeHTaMu, KOPHH MHOTOYJICHA, MPUMEHSThH JCICHHE
MHOIOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy m teopemy Buera nia pemenus
3a7a4;

CBOOOJTHO OMEPHPOBATH TMOHATHUSMU: CHUCTEMa JMHEHHBIX ypaBHEHMIA, MaTpHIIa,
ONPENICIIUTENh MATPUIBI 2 X 2 U €r0 T€OMETPUYECKUNA CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompeAenuTens 2 X2 i BBIYUCIEHHUS €r0 3HAYEHUs, MPUMEHATH OIPEACIUTENN
JUISL PELICHUsS CUCTEMBbl JIMHEWHBIX YpaBHEHUN, MOJAEIUPOBATH PEAJbHbIC CUTyallMU
C MOMOIIBI0 CHUCTEMBI JMHEWHBIX YPABHEHUW, HCCIEAOBAaTh NOCTPOEHHBIE MOJAEIU
C MOMOIIBIO MATPHI] U ONIPEAETUTEIICH, MHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA JICHCTBUM C KOPHIIMU JIJIsl TPE0Opa30BaHUs BhIPAKECHUI;
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BBINIOJIHATh TPEOOpPAa30BaHUSl UKCIOBBIX BBIPAXKEHUH, COAEpP)KAUIUX CTENEHU
C PallMOHAJIBHBIM [1OKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa JIOrapu(MoB [ IpeoOpa3zoBaHUs JIOrapU(PMUUECKUX
BBIPAKCHU U,

CBOOOJHO  ONEpUpPOBaTH  MNOHATUSIMHU:  HpPpalMOHANbHBIE, IOKa3aTeJIbHbIE
U Jorapu@MuUecKkue ypaBHEHHUs, HaXOJIUTh WX PEUICHUS C MOMOUIbI0 PABHOCHIIBHBIX
[IEpEX0J0B UIIA OCYILECTBIISASI IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKHE (OpMYJbl JUisl MpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO OINEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHATD
HeoOXoauMble (POPMYIIBI ISl pEHIeHUS OCHOBHBIX THIIOB TPUTOHOMETPUUECKHX
YPaBHEHUM;

MOJIETUPOBATh PealIbHbIE CUTYallUd Ha S3bIKE aNreOpbl, COCTABIATH BBIPAXKECHMUS,
YPaBHEHHUs, HEPABEHCTBA 10 YCJIOBUIO 3aJayd, HCCICAOBATH IIOCTPOCHHBIE MOJIEIU
C MCIIOJIb30BAHHUEM allapara ajreopsl.

DyHKIUM U TPaPUKH:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: (DYHKIMS, CrOcOObl 3amaHusi (QYHKIUH,
B3aMMHO OOpaTHble (YHKIHUU, KOMIO3UIUS (QYyHKIMHA, rpaduk (QYHKIIUU, BBHIMOIHATH
AJIEMEHTapHbIe peo0pa3oBaHus rpapuKoB (QYHKIIHIL;

CcBOOOJIHO ONEPUPOBATH MOHATUSIMU: 00JaCTh ONPEIEICHHS U MHOKECTBO 3HaUCHU
(GyHKIMH, HYTU QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/IHO  ONEpUpPOBaTh MNOHATUAMM: UYETHbIE M  HEYeTHble (yHKUHUH,
nepuoanyeckue (PyHKUMH, MPOMEKYTKM MOHOTOHHOCTH (YHKIUH, MaKCHUMYyMBbI
U MUHUMYMBl (QYHKIMH, HauOOJbIllee W HAaWMEHbIIEe 3HAYCHUE (YHKIIUU
Ha MPOMEKYTKE;

CcBOOOJIHO ONIEPUPOBATH NOHATUAMMU: CTENIEHHAsA (QYHKIHUS C HATYPaJIbHBIM U LEJIBIM
nokaszaTesieM, rpauk CTeneHHONM (DYHKUMU C HATypaldbHBIM U ILIEJBIM IOKa3aTelIeM,
rpadUK KOpPHA N-Of CTeNmeHW Kak (PYHKIUM OOPATHOM CTENeHH C HaTypaIbHBIM
IIOKa3aTelieM;

OTIepUPOBATh MOHITUSIMHU: JIMHENHHAs, KBaJpaTUUHas U ApOOHO-IHHENHHas QyHKINH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEI0OBaHUE U TOCTPOCHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: IIOKa3aTeiabHass U JiorapupMuuecKas
(GyHKIMH, MX CBONCTBA U TpaduKH, UCTIOIB30BaTh UX IPA(QUKH ISl pelICHUS] YpaBHEHUH;

CBOOOIHO  OMEpUPOBaTh  MOHATUSIMHU: TPUTOHOMETPHYECKAs  OKPYKHOCTD,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTAa;

UCIIONb30BaTh rpapuKku GYyHKIUI JIJIs1 MCCIIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PElIeHUH 337ad U3 APYTrux y4eOHBIX MPEIMETOB M PEaJbHOW KU3HU, BBIPAXKaTb
(dopmynamMu 3aBUCUMOCTH MEXKYy BEININHAMH;

HayvaJyia MaTeMaTH4€CKOI0 aHAJIU3A:
CBOOOJIHO OMNEPUPOBATH MOHATUSIMU: apudMeTHYecKass U TeoMeTpUuYecKas
nporpeccusi, OECKOHEUHO YOBIBAIOIIAsi TIeOMETpUYecKas Mporpeccus, JIUHEUHbIN
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U DKCIIOHEHUMANbHBIA pOCT, (POopMyJia CIOXKHBIX IMPOLIEHTOB, WUMETh IPEJCTaBICHUE
O KOHCTAHTE;

MCII0JIb30BaTh MPOTPECCUU JIJISl pELICHUS peabHbIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJIHO ONEPHUPOBATh MOHATHSAMM: IOCIEN0BATEIbHOCTh, CIOCOOBI 3aJaHMs
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEIbHOCTH, IOHUMATD
OCHOBBI 3apOKJEHHUSI MATEMAaTUYECKOTO aHAIN3a KaK aHajan3a OECKOHEUHO MaJlblX;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: HENpPEpPbIBHbIE (PYHKIMU, TOYKU pPa3pbiBa
rpaduka GyHKUIHUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OINEPUPOBATH MOHATHEM: (PYHKIUUS, HENpEpPbIBHAs Ha OTpE3Ke,
OPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelieHus 3a1a4;

CBOOOJHO ONEpUPOBATH MOHATUAMM: IMEpBas W BTOpas MPOU3BOJHBIE (PYHKIIUH,
KacarejabHas K rpa@uky GyHKIUU;

BBIUUCIISITH MPOU3BOJIHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMIO3UIMHU ABYX
(GyHKIUHN, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3NYECKHIT CMBICT MTPOU3BOJAHOMN JIJIST PEIICHHUS
3ajad.

MHo:kecTBa H JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEpallu HaJl MHOKECTBAMU,

WCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Jisi OIUCAHHUS PEATbHBIX
IIPOIIECCOB U SIBJICHUM, MPU PEIICHUH 33129 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJIHO ONEpPUPOBATh TMOHATUSIMHU: OIpEACICHUE, TeopeMa, YpaBHEHHE-
CJICICTBHE, CBOWCTBO MAaTEMaTHYECKOTO OO0BEKTa, J10KA3aTeIbCTBO, PAaBHOCHIIHHBIC
YpPaBHEHUSI U HEPABEHCTBA.

K konity o0yuenus B 11 ki1acce 00yJarOImuiAcs MOTyYUT CICAYIONIUE TIPEIMETHBIC
pe3yIBTATHI 10 OTACIBHBIM TeMaM (eaepaibHON paboueli mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Havajga MaTeMaTUIECKOTO aHATH3ay:

Yucia 1 BBIYUCJICHUS:

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: HATYpalbHOE M IIEJI0€ YHCIIO, MHOXKECTBa
HaTypaJIbHBIX U LEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKU JIEIMMOCTH LenbIx yucena, HO/J
1 HOK HatypalibHBIX Yncen ISl pelieHus 3a/1a4d, IPUMEHITh allropuT™M EBKIINa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTAaTKA MO0 MOJYJIO, 3aITUCHIBATh HATypaIbHbIC
YHUCJIa B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIIECHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUSAMU: KOMIJIEKCHOE YHCIO ¥ MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTAaBIATh KOMIUIEKCHBIE 4YKClIa B alredpandeckoin
U TPUTOHOMETPUYECKOW (opme, BBIMOTHATH apuPMETHUECKUE OIeparuu C HAMH
1 n300paxaTh Ha KOOPAMHATHOMN MIOCKOCTH.

YpaBHeHHSI ¥ HEPABEHCTBA:

CBOOOJHO  ONCPHPOBATh  MOHATHSAMHU:  HpPpalHOHANbHBIC, IIOKa3aTeIbHbIC
U Jiorapu(MUYECKHE HEPABEHCTBA, HAXOAMTh UX PEHICHUS C MOMOIIbIO PABHOCHIBHBIX
MIEPEX0/IOB;
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OCYLIECTBIISITH OTOOpP KOPHEH MPU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS,

CBOOOJTHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATh
HEeoOXonuMble (QOpPMyINbl Il PEUIEHUS OCHOBHBIX THUIOB TPUTOHOMETPUUECKUX
HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHSATUSAMM: CHUCTEMA M COBOKYIHOCTb YpPaBHEHMI
U HEPABEHCTB, PABHOCWIIBHBIE CHCTEMBI M CHCTEMBI-CIIEC/ICTBUS, HAXOAUTH PEUICHUS
CUCTEMBl M COBOKYIHOCTEW palMOHAIBHBIX, HWPPALUOHAIBHBIX, I10Ka3aTEIbHBIX
U JIorapu(MUUYECKUX YPaBHEHUN U HEPABEHCTB;

pemarh panyoHaldbHbIe, HppaIlMOHAJbHbIE, IOKa3aTeJIbHbIC, JIOTapu(hMHUUECKHUE
Y TPUTOHOMETPUYECKHUE YPAaBHEHHS U HEPABEHCTBA, COAEPKAIINE MOLYJIM U TapAMETPBIL;

OPUMEHSTH rpaduyecKre METO/bl JJI PEIICHHs] YpaBHEHUN U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTpaMu;

MOJIETUPOBATh PealIbHbIE CUTYallUd Ha S3bIKE alNreOpbl, COCTABIATH BBIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJa4H, UCCIIE0BATh IOCTPOEHHbIE
MOJIENTM C HCIIOJIb30BAHMEM armapaTta anreOpbl, WHTEPIPETUPOBATH MOJIYYECHHBIN
pe3yJIbTar.

DyHKIUH U TPaPUKH:

CTpOUTHh TpapuKd KOMIO3ULIMU (QYHKIUMM C [OMOUIBIO 3JIEMEHTAPHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIUH JIBYX (DYHKLIM;

CTPOUTHh T'€OMETpUUYECKHEe 00pa3bl YpaBHEHUI M HEPaBEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: TpapUKU TPUTOHOMETPUUYECKUX (PYHKLINH;

OPUMEHATh QYHKIUH JIJIs1 MOJEIUPOBAHUS U UCCIIETOBAHMSI pEAJIbHBIX IIPOIIECCOB.

Hauasia MmaTeMaTH4eCcKOro aHajaimn3a:

UCIIOJIb30BaTh TMPOU3BOAHYIO JUIsl HCCIEAOBaHHUS (PYHKIIMM Ha MOHOTOHHOCTH
U DKCTPEMYMBI;

HaXOAWTh HAWOOJbIIIEE W HAWMEHbIIEE 3HAaYeHUs (YHKIMH HETPEepPhIBHOM
Ha OTPE3KE;

WCIIOJIb30BaTh  MPOU3BOJIHYIO  JUISI  HAXOXKICHUS  HAWIYYIIEro  PEIICHHS
B TMPUKJIAIHBIX, B TOM YHUCJIE COIMATBHO-YKOHOMUYECKUX, 3a/auax, IS OMpeaeICHUs
CKOPOCTH ¥ YCKOPEHHUS TpoIiecca, 3aJaHHOr0 (GOpMYIION Win rpaduKkoM;

CBOOOJTHO OMEPHPOBATH MOHATHUSIMU: MEPBOOOpa3HAs, OMPENEICHHBI HHTErpal,
HAXOJUTh MIEPBOOOPA3HBIC IIEMEHTAPHBIX (PYHKITUH U BRIYUCIISATH HHTETPA IO (OpMyJie
Hrrorona—JleiiOnumna;

HAXOJUTh TUTOMIAIH TUIOCKUX (UTYP U 00BEMBI TEJI C TIOMOIIBIO HHTETPAJIA;

UMETh TPEACTaBICHHE O MAaTEeMaTHYeCKOM MOJCIMPOBAHUN Ha TpPUMEPE
cocTaBieHus TuddepeHnaNIbHbIX YPaBHEHUI;

pemarh TPUKIAJHBIE 3aJadd, B TOM YHCIE COIMAIBHO-YKOHOMUYECKOTO
1 (PU3UYECKOTO XapaKTepa, CpeICTBAMUA MaTEMaTHIECKOTO aHaIN3a.
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10 KJIACC
HasBanue KomuuecTBo OCHOBHBIE BUIIBI NEATEILHOCTH
OcHOBHOE conepKaHue
paznena (TeMbl) 4acoB oOy4Jaromuxcs
MHO0X)eCTBO 24 MHO0k€eCTBO, Onepanuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEIBLHBIX YHCEI. HaJ MHOKECTBAMHU U UX CBOMCTBA. MHO>KECTBEHHBIN amnmapar
MHOro4JjeHsl. Huarpammel Ditniepa — Benna. JUISL OTIMCAHUS XOJa PELICHUS

ParmonanbHbie ypaBHEHUS
Y HEPABEHCTBA.

Cucrtembl TMHEHHBIX
ypaBHEHUH

[IpuMeHeHue TEOPETHKO-
MHO>KE€CTBEHHOTO anmnapara

JUJIs1 pellieHus 3aay.

PanmonanpHbie uncna. OOBIKHOBEHHBIC
U JICCATUYHBIE APOOH, TIPOIICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE IPOOH.
[Ipumenenue apoGeli U MPOIEHTOB

JUISL pELICHUS IPUKIaIHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
PanmonanbHbie M UppaliOHAIBHBIE
guciaa. ApupMeTHIeCKHe onepaluu

C IEUCTBUTEIIbHBIMU YHCIIAMH.
Monyiib AEUCTBUTEIBHOTO YHUCIIA U €TO
cBoiicTBa. [IpubmmxeHHbIe
BBIYMCIICHUS, IPABUJIa OKPYTJICHUS,
MPUKHUKA U OIIEHKa pe3yJibTaTa
BBIYMCJICHU.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
peaNIbHBIX MPOLIECCOB U SIBIICHUA.
OnepupoBaTh MOHATUAMU
palMoHaIbHOE YUCI0, OECKOHEYHAas
nepuoaudecKkas 1po0b, IPOIEHTHI;
UPPALMOHAIBHOE U IEHCTBUTEIBHOE
YKCJI0; MOJIYJIb IEHCTBUTEIBHOTO
4KCIia; UCMOJIb30BATh 3TH HOHATHUS
IIPYU IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeIbCTB, IPUMEHSTH IpoOu
Y MIPOLICHTHI [T PELICHUS
MPUKJIAJAHBIX 3a]1a4 U3 Pa3JIM4YHBIX

OTpacJIel 3HAaHUW U PEAIIbHOM KU3HU.

Ncnonb3oBaTh NpUOIMKEHHbBIC
BBIUMCJICHUS, IPAaBUJIa OKPYTJICHUS,
MPUKUJIKY U OLICHKY pe3yjbTaTa
BBIUMCIICHUM.
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OCHOBHBIE METO/IbI PELICHUS LEIBIX

U IpOOHO-pAIIMOHATIbHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOIOWIEHBI OT OJXTHOU
IIEpEMEHHOU. [/[eleHne MHOrouieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousneHsl ¢ HeJbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM TMHEMHBIX
ypaBHEHUH. MaTpuIiia CUCTEMBI
JIMHEWHBIX ypaBHEHUN. Onpenenurenb
MAaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI M CBOMCTBA; BBIYMCIIEHUE ETO
3HAYEHHUs; IPUMEHECHHUE ONPEACTUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Perienne npukiaaHbix
3a71a4 C ITOMOILBI CUCTEMBI JIUHEUHBIX
YpaBHECHUH

[IpuMeHATH pa3IuYHbIE METOABI
pelieHus palluOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHEHUN; a TAK¥KE
METO]I HHTEPBAJIOB JIJIsS PEIIEHUS
HEpPABEHCTB.

OnepupoBaTh MOHITUIMU MHOTOUJIEH
OT OJIHOM MIEPEMEHHOM, €ro KOPHU;
MPUMEHSATH JAEJIECHUE MHOTOUYJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u teopemy Bueta gy pemienus
3aja4.

OnepupoBaTh NOHATUIAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPULIA,
ONpPEIENUTENb MATPHULIBIL.
Hcnonp30BaTh CBOKMCTBA
onpenenuTens 2 X 2 sl BBIYUCICHUS
€ro 3Ha4eHus1, IPUMEHSITh
OMPENENUTENU ISl PEIICHUS! CUCTEMBbI
JIMHEWHBIX YPABHEHUM.
MopaenupoBars peajabHbIe CUTyalluH
C ITIOMOLIBIO CUCTEMBI JIMHEWHBIX
YPaBHEHUH, UCCIEN0BATH
ITIOCTPOEHHBIE MOJENH C IIOMOIIBIO
MAaTpPUIl U ONIPECIIUTENEH,
VHTEPIPETUPOBATH NOJTYUYECHHBIN
pe3yJbTaT
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@OyHKIMHU U TpadUKH.
CrenenHas QpyHKUuUs
C LIEJIBIM IT0KA3aTeIeM

12

OyHKIIMS, cIOCO0bI 3a/1aHus HYHKIIUH.
B3aumno oO6paTHbIe HYyHKIIHH.
Komnozunus ¢pyuxuuit. ['padux
byHKIMU. DIeMEeHTapHbIC
npeobpazoBaHus rpaguKoB HyHKIHMA.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpomexyTKkH 3HAKOIIOCTOSIHCTRA.
UYeTHbBIC U HEYCTHBIC () YHKITHH.
[Tepuoguyeckue GyHKIINUM.
[IpomexxyTKr MOHOTOHHOCTH
byHKIIMA. MakCHMYMBI 1 MUHUM YMBI
dbynknuu. Hanbospiiiee 1 HauMeHbIIee
3HaueHue (PYHKIIMH HA TIPOMEXKYTKE.
Jluneiinasi, KBaipaTuyHas ¥ IpOOHO-
JAUHeHas QyHKIMUU. DIeMeHTapHOoe
UCCJIeIOBaHUE U TTOCTPOCHHE TpaduKOB
ATUX (QyHKIIHH.

CrerneHb ¢ LETbIM IMOKA3aTEIEM.
bunom Herorona.

CremnenHast QyHKIUS C HATypaJIbHBIM
Y LIeJIBIM MOoKa3aTteneM. Ee cBoiicTBa

U rpaduk

OnepupoBaTh NOHATUAMU: PYHKIUS,
crocoObl 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (QYHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHKuMu, 00JIaCTh
OTIpEIEICHHS] © MHOYKECTBO 3HAUEHU I
byHKUMU, HYIH QYHKIIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JVHEeHas1, KBaipaTU4Hast, IPpoOHO-
JVHEWHAS U CTeTIeHHAsT (DYHKIIUH.
BBIOTHATE 37IeMEHTapHBIC
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBATh YETHOCTh
WM HEYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (DYHKIINH, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GyHKIMY, MAKCUMYMBI 1 MUHUMYMBI
GbyHKIMH, HanOOJIbIIIee U HAMMEHBIIIEe
3HaueHue (PYHKIIMU Ha IPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpaduuecku CBOMCTBA JIMHEWHOMH,
KBaJPATHIHOU, TPOOHO-TUHEHHON U
CTeTICHHOU (DYHKITHIA.

BeipaxaTs popmynamMu 3aBUCHUMOCTH
MEX/1y BETUIHMHAMHU.

3HaTh OMNpeIeICHNE U CBOMCTBA
CTETICHU C IIeJIbIM ITOKa3aTeseM;
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noAXoAsIyI0 (popMy 3amucu
JEHCTBUTETBHBIX YHCEIT JISI PEIICHUS
MPAKTUYCCKUX 33719 U MPEACTABICHHS
JTAHHBIX

ApudmeTnyecKkuii KOpeHb 15 ApudmeTndyeckuii KOpeHb dopMyIupOBaTh, 3aMUCHIBATH
N-0il CTENeHH!. HATypaJIbHOM CTETICHU U €ro CBOMCTBA. | B CUMBOJIMYECKOU (popme
UpparmonanbHbie [TpeobpazoBaHms YHCIOBBIX Y UCIIOJIb30BaTh CBOMCTBA KOPHS
ypaBHEHUSI BBIPA)KECHUH, COAEPIKALIUX CTENEHU N-oi#1 cTeneHu Jjs mpeoOpa3oBaHus
Y KOpHHU. BBIpAKCHUH.
HpparnmonanbHble ypaBHEHUS. HaxonuTth perienus: uppanmoHaibHbIX
OCHOBHBIE METO/IbI PEIICHUS YpaBHEHUM C TTOMOIIBIO
UPPALMOHAIBHBIX YPABHEHHUIA. PaBHOCUJIBHBIX NIEPEXOI0B UITN
PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUU OCYUIECTBIISASI IPOBEPKY KOPHEM.
UPPALMOHAIBHBIX YPABHEHHUI. Ctpoutsb rpapuk QyHKIHH KOPHS
CgoiicTBa u rpaduk KOpHs N-oif N-0#1 cTeneHu Kak 00paTHOM
CTEIEeHH KaK (GyHKIMH 00paTHON JU1s1 QYHKITUU CTETICHH ¢ HAaTypaJbHBIM
CTEIEHU C HATYpaJIbHbBIM [TOKA3aTeIeM MOKa3aTeaeM
[loka3zarenbHas QyHKITHS. 10 Crenensp ¢ pamoHaIbHbIM DopMyIUpOBaTh ONPEICIICHHUE

IToka3aTenpHbIE YpaBHEHHUS

II0KA3aTeJIEM U €€ CBOWCTBA.
[TokazarenbHas QyHKIIHS, €€ CBOMCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUU U1 pelieHus] ypaBHEHUI.
[TokazaTenbHble ypaBHeHUs. OCHOBHBIE
METObI PELICHUS TOKA3aTEeIbHBIX
YpaBHEHUU

CTEIIEHU C PALMOHAIBHBIM
IIOKA3aTeJIEM.

BemonuaTs npeobpazoBaHus
YUCJIOBBIX BBIPAXKCHUH, COJEPKALINX
CTEIEHU C PAlMOHAIBHBIM
MIOKA3aTeJIeM.

Hcnonp3oBaTh TUGPOBBIC PECYPCHI
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JUTsl IOCTPOEHHUsI rpaduka
MOKAa3aTeNbHON QYHKIUU U U3YUEHUS
€€ CBOMCTB.

HaxoauTe pelienus nokasaTeabHbIX
YpaBHEHUU

Jlorapudmuueckast QyHKIHS. 18 Jlorapudwm uncna. CoiicTBa JlaBaTh onpenenenue jorapudma
Jlorapudmuueckue aorapudma. JleciTHuHbIe qHCcIa; IeCATUYHOTO U HATypajIbHOTO
ypaBHEHUS U HaTypaJbHbIE JOTapU(PMBI. jorapudpma.
[IpeoGpa3zoBaHue BHIPAKEHHUIH, Hcnonb3oBaTh CBOMCTBA J0rapupmMoB
coJiepKalluX JOorapu(mai. JUTsL IpeoOpa3oBaHus
Jlorapudmudeckast QyHKIHS, Jorapu(MUUYECKUX BBIPAKECHUH.
ee CBOMCTBa U rpaduk. Crtpouts rpaduk gsorapudpMuyecKon
Hcnonws3oBanue rpaduka GyHKIMU GbyHKIMU Kak oOpaTHOU
IUIS peIlieHUs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapupmuyeckue ypaBHEHHUS. CBOMCTBa JorapupmMuyeckoi GyHKINN
OCHOBHBIE METO/IbI PELICHHUS JUIS pellieHus 3ajau.
Jorapu(pMUYECKUX YpaBHCHHM. Haxonute pemenus
PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUU Jgorapu(MUYECKUX YpaBHEHUN
aorapu(pMUYECKUX YpaBHEHUN C MIOMOIIBIO PABHOCUJIBHBIX MIEPEXO0B
WIN OCYIIECTBIISIS IPOBEPKY KOPHEH
Tpuronomerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOoTaHreHC | [laBaTh ompeneneHus cuHyca,

BBIPAYKCHUS U YPABHEHHUS

YHUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT€HCa
YHICJIOBOI0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCca 1
apKTaHTEHCA YUCIIA.
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onpeaeeHre TPUTOHOMETPUUECKUX
(GyHKUUN YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHUI.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUU

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl IpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKECHUM.
[TpumeHsATh (OPMYIIBI TPUTOHOMETPHUHU
JUISl PELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN

IlocnenoBareasHOCTH
U TIPOTpECCUu

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJJaHUsI TIOCJIEI0BATEIHLHOCTEMH.
Metoa MaTeMaTHYeCKON UHIYKIIUH.
MOHOTOHHBIEC ¥ OTPaHUYCHHBIC
nocjaeaoBarebHOCTU. McTopus
aHaau3a 0ECKOHEYHO MAaJIbIX.
ApudmeTrndeckas ¥ TeoMeTpuIecKas
MIPOTPECCUM.

beckoneuHo yObIBarorias
reoMeTpuuecKasi Iporpeccusi.
CymMa GecKOHEYHO YOBIBAIOIICH
reOMETPUYECKON MPOTPECCHH.
JIMHEWHBIN U YKCIIOHEHIINAIBLHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX MPOLIEHTOB.
Hcnonp30BaHue nporpeccuu

JIJISL pEIICHUs pealbHBIX 3a7a4
MIPUKJIAHOTO XapakTepa

OnepupoBaTh MOHATUIIMU
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJIaHus TTOCJIEI0BATEILHOCTEMH;
MOHOTOHHBIC ¥ OTPaHUYCHHBIC
MOCJIEIOBATEILHOCTH; UCCIIEI0BATh
MOCJIEIOBATEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCT.
[Tony4aTh npeacTaBiICHUE

00 OCHOBHBIX HJICSAX aHAIHN3a
OCCKOHEYHO MaJbIX.

JaBath onpeneneHue
apu(METHICCKON ¥ TEOMETPUUCCKOM
nporpeccuu. JlokazpiBaTh CBOKMCTBA
apu(METHICCKON ¥ TEOMETPUUCCKOM
MIPOTPECCUU, HAXOJUTh CYMMY YJICHOB
MPOTPECCHUH, a TAKXKE CYMMY WICHOB
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKOM MTPOrPECCHH.
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Hcnonp3oBaThk nporpeccun

JUISL pELIEHUS 3a/1a4 IPUKIIAHOTO
Xapaxkrep.

[TpumeHsATh GOPMYITY CIOKHBIX
IIPOLICHTOB JJIsI PEILICHUS 3a/1a4
U3 peajbHOM NPAKTUKU

HenpepoiBHble (yHKINU.
IIpousBoaHas

20

HenpepsiBable QYHKITUN U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTH rpaduKOB HYHKITHIA.
CaoiicTBa QyHKIIUI HEMPEPHIBHBIX
Ha oTpe3ke. MeTo 1 HHTEpBAJIOB

JUIS peIlieHUs] HEPaBEHCTB.
IIpuMeHeHne CBOMCTB HEMPEPHIBHBIX
(GyHKUMIA U1s1 pelieHns 3a1a4.
IlepBast u BTopas Npou3BOIHBIE
byakauu. OnpeaeneHue,
TCOMETPUYCCKUN U (PU3UIECKUN CMBICT
IIPOM3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BoIHBIE 3]IEMEHTAPHBIX
dbynkiuit. [Ipon3BoaHast CyMMBI,
IPOU3BEACHUS, YACTHOTO

¥ KOMITO3ULIUMHU (YHKIHH

OnepupoBaTh NOHATUAMU: PYHKIUSA
HEeMpepbIBHAs HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIMU, aCUMIITOTA
rpaduka QyHKIIUU.

[TprMeHsTh CBOMCTBA HEMPEPHIBHBIX
GbyHKUMN TS peleHus 3a1ay.
OnepupoBaTh NOHATUSIMU: TIEpBas U
BTOpas MPOU3BOJHBIE (PYHKITUY;
MOHUMATh GU3HUECKUI U
F€OMETPUUYECKHAN CMBICI TTPOU3BOIHOM;
3aMKChIBaTh YPABHEHHUE KacaTEIbHOM.
Bbranciars mpou3BOHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUY.

N3y4aTh NpOM3BOIHBIE JIEMEHTAPHBIX
byHKITUH.

Hcnonp30BaTh reOMETPUUECKUI

1 U3UYECKUI CMBICT TIPOU3BOTHOM
JUTSL peIIeHus 3a/1a4
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[loBTOpEHuUe, 006001IEHHE, ) OcHOBHBIE MOHATHUS Kypca anreopbl [IpuMeHATP OCHOBHBIE IOHATHS Kypca
CUCTEMATHU3aLNsl 3HAHUM Y HayaJ MaTEMaTHUYECKOr0 aHajau3a anreOpbl U Ha4aJl MATEMaTUYECKOTO
10 kmacca, o60011eHNE aHaju3a JJIs perieHus 3a1ad
Y CUCTEMAaTHU3alus 3HAHUIN Y3 pEeajbHOM KU3HU U APYTUX

IOIKOJIbHBIX MPECAMCTOB

OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KIJACC
Ha3Banue KonnuectBo OcHOBHOE cofep:kaHue pasaena OCHOBHBIE BUJIBI J€ATEIBHOCTU
paznena (TeMbl) 4acoB (Temnr) oOy4Jaromuxcs
HccnenoBanue QpyHKIMit 22 [IpuMeHeHne Mpou3BOTHON Ctpoutb rpapuk KOMIO3UINH

C IIOMOIBIO ITPOU3BOJHOM

K UCCIIE0BAHMIO (P YHKIIUN

HAa MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxnenue nanbonbIinero

Y HAaUMEHBIIIETO 3HAYCHUS
HENPEPBIBHON (QYHKIIMN HA OTPE3KE.
[TpumeHeHne mporu3BOHON

JUTSL HAXOJKJICHUST HAUJTYUIIIeTO
pelieHus B MPUKIAIHbIX 3aa49ax,
JUTSI OTIPECIICHUSI CKOPOCTH

U YCKOpEHUs Tpoliecca, 3aJaHHOrO
dbopmysoit uiau rpagukoM.
Komnosutus ¢yHKImiA.
I'eomeTpudeckre 00pa3bl ypaBHEHUN
Y HEPABEHCTB HA KOOPJIMHATHOMN
TUTOCKOCTH

(GyHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
MCCIIEJOBAHUS U CBOMCTB KOMIIO3ULIMH.
Ctpoutb reomeTpuuecKre 00paspl
YpaBHEHU U HEPABEHCTB

Ha KOOPJAWHATHOM IJIOCKOCTH.
Hcnonp30BaTh NpOU3BOIHYIO

JUTsL KicclieIoBaHusl (DyHKIUU

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOJUTh HAaUOOJbIIIEE U HAUMEHBIIIEE
3HaueHus1 (PYHKIMH HETIPEPBIBHON Ha
OTpe3Ke; CTPOUTh rpaduku QyHKIMMA
Ha OCHOBAaHUH MPOBEIECHHOTO
UCCIIEJOBAHUS.

Hcnonp30BaTh NpOU3BOIHYIO

JUISL HAXOKJICHUSI HAMTY4IIero
peluIeHus B IPUKIAAHBIX, B TOM YUCTIE
COLMAJIBHO-3KOHOMHUYECKHX, 3a/1a4ax,
JUISL OIIPENIEIIEHUS] CKOPOCTH

1 YyCKOPEHUS MPOLECCa, 3aJaHHOTO
dbopmynoii unu rpaduKoM.

[TonyuaTe npeacraBieHue
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O IPUMEHEHUH ITPOU3BOTHOMN
B PA3JIMYHBIX OTPACIIAX 3HAHUU

[lepBooOpa3Has u HHTErpa 12 [TepBooOpa3zHasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HeixX. [lepBooOpasHbie nepBooOpaszHas U OnpeeaeHHbIN
aneMeHTapHbIX QyHKIui. [IpaBmia uHTerpai. Haxonute nepBooOpasHbIe
HaXO0JKJICHUS TIEPBOOOPA3HBIX. JIEMEHTAPHBIX (DYHKITUI ¥ BBIYUCIISITh
HuTerpan. I'eomerprudeckuii CMBICI uHTerpai no Gopmyne HeroTona—
MHTErpana. Beruucienue JletiOHuA.

OTIpEICTIEHHOTO UHTETpaIa HaxoauTs miomaan miockux Guryp
no gopmyne Herorona— JleitOnuna. 1 00BEMBI Tell C TOMOIIBIO
[TpumeHenne uHTErpaia OIpeIeTICHHOTO HTETpaa.

JUTSI HAXOKJIEHHUS TIJI01a e 3HAKOMUTHCSI C MATEMATUYECKUM
IUIOCKKUX (QUryp u 00beMoB MOJIEIMPOBAHUEM Ha MpUMepe
reOMETPUYECKUX Tell. nuddepeHnanbHbIX YpaBHEHHM.
[Ipumeps! penienuit [Tomy4ats npeacTaBieHue 0 3HAYCHUH
mudepeHImanbHbIX YPaBHEHHH . BBEJICHUS MOHSTHUS HHTErpaja
MareMaTtrieckoe MOICIIUPOBAHNE B Pa3BUTUH MAaTEMATUKHU

peasbHBIX MPOIECCOB C MOMOIIBHIO

muddepeHImanbHbIX YPaBHCHHM

['padpuxu 14 Tpuronomerpudeckue GyHKIHH, UX Hcnonb3oBaTh IUGPOBBIE PECYPCHI

TPUTOHOMETPUIECKUX CBOICTBA U TpadUKH. JUTSl IOCTPOCHUS TpaduKOB

byHKIUH. OT60p KOpHEH TPUTOHOMETPUIECKHIX TPUTOHOMETPUUYECKUX (DYHKITUH

Tpuronomerpuueckue YPaBHEHUH C OMOIIBIO Y U3y4YE€HUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUUYECKON OKPYKHOCTH. Pemats TpuronoMerpudeckue
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Pemenne TpuroHOMETpUYECKHUX
HEPaBEHCTB

YPaBHEHUS ¥ OCYIIECTBIISITH OTOOP
KOpPHEM C ITIOMOIIBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

[TpuMeHATh HOPMYIBI TPUTOHOMETPUHU
JUTSL PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUGPOBBIE PECYPCHI
JUTSI IOCTPOCHUSI M UCCIICIOBAHUS
rpadukoB GyHKIUN

WppannonanbHbie,
NOKa3aTeIbHbIE U
norapupMuyecKue
HEpPaBEHCTBA

24

OCHOBHBIC METO/BI PCIICHHSI
TIOKa3aTEeNbHBIX U JIOTAPUPMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATHHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTEIHHBIX

¥ JIOTapU(PMUICCKHX ypaBHEHUI

Y HEPABEHCTB

IIpuMeHATH CBOMCTBA MOKA3aTEIbHOU
U jorapuMudeckon §yHKIUH

K PELIECHUIO TTOKa3aTEIbHbIX

U JIorapu(PMUIECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCWIBHOCTD
MEPEXO/I0B.

Pemate nppanunoHanbHbIe

1 KOMOMHHPOBAHHBIC

HEPABEHCTBA,

C IIOMOUIBIO0 PABHOCHIIBHBIX
IIEPEXO0/I0B.

Hcnonp3oBaTh rpaduyecKkiue METOIbI
Y CBOMCTBA BXOJSIINX B YpaBHEHUE
WJIH HEPABEHCTBO ()YHKITHIA

JUISL pelIeHus 3a/1a4u
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KommuiexcHble uncna 10 Kommnekcuble uncna. Anredpanueckas | OnepupoBaTh NOHATUSIMU:
U TPUTOHOMETpHUYEcKask (POPMBbI 3alUCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMIUIEKCHOTO YHCIA. KOMIUJIEKCHBIX YUCEI.
Apudmernyeckue onepanuu [IpencraBiaTh KOMIUIEKCHBIE YUCIIA
C KOMIUIEKCHBIMH YHCTIaMHU. B ajreOpanvecKkoiu
N306parkeHre KOMIUIEKCHBIX YHCEN U TPUTOHOMETPUYECKOH opMme.
Ha KOOPJMHATHOM MJIOCKOCTH. Beimonuars apudmernueckue
®opmyna Myaspa. Kopuu n-oii Omepaluy C HUMH.
CTENEHHU U3 KOMILJIEKCHOT'O YHUCIIa. N3006paxkaTh KOMIJIEKCHBIE YUCIIA
[IprumMeHeHne KOMIUIEKCHBIX YUCe Ha KOOPJMHATHOM MIIOCKOCTH.
JUTsl peteHust GU3nIecKux [Tpumenste hopmyny Myaspa
U TEOMETPUYECKHUX 3a/1a4 U TI0JTy4aTh MPEACTABICHUE O KOPHIX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HAKOMHUTBCS C IPUMEpPaMHU
IIPUMEHEHUS KOMIUIEKCHBIX YUCE
JUISl pEILIEHUs] TEOMETPUYECKUX
1 pU3NYECKuX 3a71a9
HatypanpHble U Lienble yncia 10 HatypaneHble 1 1ienple ynucia. OnepupoBaTh NOHATUSAMU

[IpuMeHeHe TPU3HAKOB JETUMOCTH
uenbix yncen, HOJl u HOK, octaTtkoB
110 MOAYJIIO, airoputMa EBkimnaa

JIJIs1 peIlICHUS 3a7a4 B LIEJIbIX YUCIax

HaTypaJIbHOE U 1LI€JI0€ YUCIIO,
MHOECTBO HATYpaJIbHbIX U LIEJIBIX
YHCEeNl.

Hcnonp30BaTh NPU3HAKU JIETUMOCTH
LEJIBIX YUCEN; OCTATKH 110 MOJTYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™ EBknnna nmns peumieHus
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3a/1au.

3anuchIBaTh HATYPAJIbHbIE YUCIIA

B PA3JINYHBIX MO3ULUOHHBIX CUCTEMAX
CUMCIICHUS

Cuctembl pallMOHANIbHBIX, 12 Cucrtema 1 COBOKYITHOCTh YPaBHCHUH. OnepupoBaTh MOHATUSIMU: CHCTEMA
UPPALMOHATIBHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBbI- Y COBOKYITHOCTh YpaBHECHH I
MOKa3aTeIbHBIX CJICICTBHUSI. Y HEPABEHCTB; PEIICHUE CUCTEMBbI
U JIorapupMHUIECKUX OCHOBHBIE€ METO/IbI PEIICHUS] CUCTEM WJIUM COBOKYITHOCTHU; PABHOCHUJIbHBIC
ypaBHEHUM ¥ COBOKYITHOCTEH palliOHAIbHBIX, CUCTEMBI U CUCTEMBI-CJICJICTBUS.
UPPALMOHAIIBHBIX, TTOKAa3aTEIbHBIX HaxonuTth pemienus cucreM
U Jjorapu(MUYECKUX YPaBHCHHM. ¥ COBOKYITHOCTEH IIEJIBIX
[Ipumenenue ypaBHEHHM, cUCTEM paIMOHANIbHBIX, UPPALIMOHATBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKA3aTeNbHBIX U JOrapu(PMUYECKUX
MaTeMaTUYECKUX 3a/a4 U 3a/1a4y ypaBHEHHUI 1 HEPABEHCTB.
U3 Pa3IUYHbIX 00JacTeil HayKu [TpyMeHsITh CUCTEMBI YpaBHEHU N
U peaNbHOM KU3HU, HHTEPIIPETAIUS K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJIYYE€HHBIX PE3YyIbTaTOB U3 pa3NUYHBIX 00IacTei 3HAaHUMN
Y pEATbHOU KU3HU;
UHTEPIPETUPOBATH TIOTyUCHHbIE
peuieHus.
Hcrnons3oBaTh 1U(ppoBHIC
pecypcsl
3amauu ¢ mapameTpamu 16 PanmonanbHbie, MppalmoHaIbHbIE, Bo16upaTh crnocob peuieHus

NoKa3aTelbHbIE, JJorapupMUIECKUe
Y TPUTOHOMETPUUYECKNE YPaBHEHHS,

PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKA3aTeIbHBIX, JTOTaPHPMUIECKUX
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HEPABEHCTBA U CUCTEMBI
C IIapamMeTpaMH.

[TocTpoenue u ucciaenoBaHue
MaTEeMaTUYECKUX MOJENEN peaIbHBIX
CUTYallUi C IOMOILBIO YPAaBHEHHUI,
CUCTEM YPaBHEHHI U HEPABEHCTB

C IapameTpaMu

Y TPUTOHOMETPUUECKUX YPABHEHUI
Y HEPABEHCTB, COAEPKAIIUX
MOJIYJIM ¥ TTApaMETPBHI.

[TpumensTh rpaduueckue

1 aHAJIMTUYCCKUE METOJIBI JJIsS
pElLICHUs] YpaBHEHUN U HEPABEHCTB
C mapaMeTpaMH, a TAKKe
uccieoBaHue PyHKIUN METOIaMU
MaTeMaTHYEeCKOro aHaInu3a.
Crtpouts u uccienoBaTh
MaTeMaTUYE€CKUE MOJEIN PEATbHbBIX
CUTYyallMid C TIOMOIIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C mapamMeTpaMu

[ToBTOpEenue, o600IIEHNE,
cUcTeMaTHh3alusa 3HaHUH

16

OcCHOBHBIC ITOHATHS U METOBI Kypca,
00001IeHNE U CUCTEMATU3AIINS 3HAHUI

MonenupoBarh peajgbHble CUTyalluu
Ha SI3bIKE aNTreOphl, COCTABISATh
BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI 110 YCJIOBHIO 3a]1a4H,
UCCJIeI0BATh MTOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHHUEM alllapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3yibTar.

[TpumensTh QyHKIIUU

JUIS MOJETUPOBAHUS U UCCIIEIOBAHUS
peabHBIX MPOLIECCOB.
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Pewrate npuknagyeie 3a1a4u,

B TOM YHCJIE COLIMAIBHO-
HKOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU alreOpsl
Y MaTeMaTHU4ECKOTO aHan3a

OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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DOEJIEPAJTBHAS PABOYAS ITIPOTPAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAS 3AIINCKA

['eomeTpust sIBISETCS OJHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHHus, TaK KaK 00CCIICUNBACT BO3MOKHOCTh U3YUCHHS TUCIUIUIMH €CTECTBCHHO-
HAyYHOW HAIPABJICHHOCTH M MPEAMETOB T'yMaHUTapHOro Iwkia. Jlormueckoe
MBIIIUICHHE, (QOopMHpyeMoOe TMpPH HU3YYEHHH OOYYArOIIMMHUCS TOHATHHHBIX OCHOB
rC€OMETPUH, TMPH JOKA3aTeIbCTBE TEOPEM M IMOCTPOCHHM IICTIOYKH JIOTHYECKHX
YTBEPXKACHUIN TPU PEIICHUH F'EOMETPHUYECKHX 3a/1a4, YMEHHUE BBIJBUTATh U OIIPOBEPIaTh
THITOTE3bI HEMOCPEICTBEHHO UCIIOJB3YIOTCS MPHU PEIICHNH 3a/1a4 €CTECTBEHHO-HAYYHOTO
I[UKJIa, B YACTHOCTH (PM3UYECKHX 3a]ad.

Llenp ocBOeHHs MpoOrpaMMbl yueOHOro Kypca «l'eoMeTpusi» Ha yriayOJICHHOM
YPOBHE — Pa3BUTHE HMHIWBUIYaIbHBIX CIIOCOOHOCTEH OOYYarOIIMXCS MPH H3YYCHHH
re€OMETPHH, KaK COCTaBJISIONICH MpeaMeTHOH o0aacTn «MaremaTrka U HH()OpPMAaTHKA
yepe3 00ecreyeHre BO3MOKHOCTH MPUOOPETEHUS M MCIOJIB30BaHUS 0o0jiee TITyOOKHX
reOMETPUYCCKUX 3HAHUN M JEWCTBUH, CHCHU(PHUYHBIX T€OMETPHH, U HEOOXOIUMBIX
JUIS  YCHEIIHOTO Mpo()eCCHOHATBLHOr0 00pa30BaHUsA, CBS3aHHOIO C HCIIOJIb30BaHHEM
MaTeMAaTHKH.

[IpropuTeTHBIMH 3aJadyaMH  Kypca T'€OMETpPHMH Ha yriayOJIECHHOM YpOBHE,
PaCIIUPSIIOIIMMH U YCHIUBAIOITUME Kypc 0a30BOT0 YPOBHSI, SIBIISTIOTCS:

paciiupeHre IMPEACTaBICHHS O TE€OMETPUH KaK dYacTH MHPOBOH KYJIbTYPBI
1 (OPMHUPOBAHUE OCO3HAHHS B3AUMOCBSI3H FCOMETPHH C OKPYKAIOIIMM MUPOM;

(GbopMuUpOBaHUE MPEACTABICHHS O MIPOCTPAHCTBEHHBIX (PUrypax Kak O BayKHEHIITUX
MaTEeMAaTUYCCKUX MOJE/AX, MO3BOJSIONIMX OINKCHIBATh M HW3ydaTh PA3HbBIC SBICHUS
OKpPY’KaIoIero MHpa, 3HAHWE TMOHATHUHHOTO ammapara mo paszaelny «CTepeoMeTpHs»
y4eOHOTr0 Kypca T€OMETPHH,

(dbopMHpOBaHUE YMEHHS BJIAJCTh OCHOBHBIMH IOHATHSMH O IPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GopMyl H yYMEHHE
UX MPUMEHATh, YMEHHS JIOKa3bIBaTh TCOPEMBI M HAXOIUTh HECTAHJIAPTHBIC CIIOCOOBI
pEIICHHMS 3a/1a4;

(bopMHpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEIKAX, MOJACIIIX U B PCAIbHOM MHPE
MHOTOI'PaHHHKH U TeJla BPaICHHS, KOHCTPYHUPOBATh FTCOMETPUUCCKHE MOJICIIH;

(GbopMHpOBaHHE TOHMMAHHS BO3MOXKHOCTH aKCHOMATHYECKOIO IOCTPOCHUS
MaTeMaTHYeCKUX  TEOpHH, (OPMHUPOBAHHUEC IMOHUMAHUSA  POJM  AKCHOMATHKH
IIPH MPOBEIACHUU PACCYKICHHIA;

dbopMHupOBaHHE YMEHMs BJIaJE€Th METOJaMHU JOKAa3aTeJIbCTB U aJTOPUTMOB
pCIICHMS, YMCHUS HX IPHMEHSTH, MPOBOJMTH OKAa3aTeIbHbIE PACCYKICHUS B XOJC
pCIICHHS CTEPEOMETPHUYCCKMX 3aJad M 3a7a4 C IPAKTHYECKUM COJCPIKaHUEM,
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(opMHUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTU JI0KA3aTENIbCTB MPU OOOCHOBAaHUU
MaTeMaTU4YeCKUX YTBEPXKJICHUM U POJIM aKCMOMATHKU B TMPOBEICHUM JCTYKTHUBHBIX
paccyXICHUH;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
oOydJaromuxcs,  IO3HABATENIbHOM  AKTUBHOCTH,  HUCCJENOBAaTEIbCKUX  YMEHHH,
KPUTUYHOCTU MBIIIJICHUS, UHTEpECca K U3YYEHUIO T€OMETPUH;

dbopmupoBanue GyHKIIMOHATHHON TPaMOTHOCTH, PEJIEBAHTHON r€OMETPUHN: YMEHUS
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH
B PCAIbHBIX JKU3HEHHBIX CHUTYAIUSX U MPU U3YUYCHUHM JPYTUX YYEOHBIX MPEIMETOB,
OpPOSIBJICHUS  3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, MOJEIMPOBAHUSA  PEATbHBIX
CUTyallui, WCCIEIOBaHUS TIOCTPOSCHHBIX MOJEIeH, WHTEpHpeTaluu IOJTYyUYEeHHBIX
pE3yJIbTATOB.

OCHOBHBIMHM ~ COJICpXKATENbHBIMU JIMHUSIMU ~ y4eOHOro kypca «['eomerpusi»
B 10-11 «knaccax sBusaworcs: «lIpsiMple W MIOCKOCTU B MHPOCTPAHCTBER,
«MHororpanaukmny», «Tena BpamieHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEN,
«/IBM>KEHUS B MPOCTPAHCTBE.

ChopmynupoBannoe B DI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
HNOHSITUSIMUY», PEJIEBAHTHBIX T'€OMETPUHM Ha yriyOJlieHHOM ypoBHE oOydenus B 10-11
KJlaccaX, OTHOCUTCS KO BCEM COJEpXKaTelbHBIM JIMHHUSAM Y4eOHOro Kypca,
a GopMHpOBaHUE JOTUYECKUX YMEHUM pacipeieisieTcs He TOJIBKO M0 CoIepKaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOyuenusi. ConepikaHue oOpa30BaHHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yjibTaTaM  ocBoeHusi  @DexepanpHoil  pabodeil  mporpammel,
pacrpe/ielIeHHbBIM IO rojaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPUHIMIUAIBGHBIM BOIpocaM oO0yuaromuecs oOpamairch
HEOJHOKPATHO, YTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE T€OMETPUUECKUMU MOHATHIMU
M HaBBIKAMHU TIOCNIEJOBATEIIbBHO U TMOCTYyNaTeIbHO, C COOJIIOJICHHEM TMPHUHIMIIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKIIOYaTh B OOIIYIO CUCTEMY I'€OMETPHUYECKUX
MPEACTAaBICHUN OOydYaloOIUXCs, paciupssi W yrayomss ee, oOpasys MpOYHbIE
MHOYECTBEHHBIE CBS3U.

[lepexoa kK M3y4EHUIO TEOMETPUU HA YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh YCIoBHs it AuddepeHmanuu o0yaeHus, TOCTPOCHHS NHANBUIYaTbHBIX
o0pa3oBaTeIbHBIX TPOTPaMM, OOECMEYUTh YIIYOJICHHOEC W3yYeHUE TEeOMETPUH
KaK cocTaBJisitonied yueOHoro npenmera «MatemaTuka»,

MOATOTOBUTH OOYYAIOIIMXCS K MPOAOKEHHIO M3YYEHUS MATEMATHKU C Y4E€TOM
BbIOOpa Oynmymeir mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIMM
1 ipo(heccroHaTbHBIM 00Pa30BaHUEM.

OOmiee 4YMCIO YacoB, PEKOMEHAOBAHHBIX [JIsi H3Y4YeHHs] Yy4yeOHOro Kypca
«l'eomerpusi» Ha yriyoseHHOM ypoBHe, — 204 yaca: B 10 knacce — 102 yaca (3 daca
B Hezemo), B 11 kimacce — 102 gaca (3 gaca B Henelno).
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COIEPKXAHUE OBYYEHUA

10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mnpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU
U CIIEJICTBUA U3 HUX.

B3anMHOE pacmnonokeHue nOpsMBIX B IIPOCTPAHCTBE:  IEpPECEKaIOIIHeECs,
napajuleibHble M CKpeniuBatomuecs: npsiMmbie. [IpU3HaKu CKPEHIUBAIOIIUXCS TPSMBbIX.
[TapannenbHOCTh NPAMBIX M IIOCKOCTEH B MPOCTPAHCTBE: MapajuieNIbHbIE MPAMBIE
B [IPOCTPAHCTRBE, MAPAIIIETBHOCTh TPEX MPSIMBIX, TAPATUIETBHOCTh NPSIMOM U TIJIOCKOCTH.
[lapannenbHoe M ILEHTPaJbHOE NPOEKTHUpPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOICTBa MNapaJJIENbHOTO MpOeKTUpoBaHUs. M300paxkenue ¢uryp B mnapaieabHOM
NpPOEKIMU. YTJIbl C COHANpPaBICHHBIMU CTOPOHAMM, Yrojd MEXAY MOPSIMBIMU
B MpocTpaHCcTBe. IlapamienbHOCTh IUIOCKOCTEN: MapajuleNbHbIE IJIOCKOCTH, CBOWCTBA
napajuieNIbHbIX TIockocTed. [Ipocreifire mpocTpaHCTBEHHBIE (UTYpPHI HA TUIOCKOCTH:
TeTpa’ap, Napajuleenunes], HOCTPOEHUE CEUCHHIA.

[lepneHAUKYISAPHOCTh MPSAMOW W IUIOCKOCTH: MEPHEHIUKYJSAPHBIE IPSIMbIE
B IIPOCTPAHCTBE, NPSIMbIE NapaJUIeIbHbIE U NEPIEHAUKYISPHBIE K TIIOCKOCTH, IPU3HAK
NEPNEHIUKYISIPHOCTU MPSMOUW M TUIOCKOCTH, T€OpeMa O MPSMOM MEpPHEeHIUKYJIIPHON
I0CKOCTH. OpTOroHabHOE MPOEKTUpOBaHUE. llepneHauKynssp W  HAKJIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUs
burypsi Ha IJIOCKOCTb. [lepnieH IUKYIAPHOCTD MJIOCKOCTEM MIpU3HAK
NEePHEHIUKYISIPHOCTU ABYX IUIOCKOCTe. Teopema o Tpex nepneHauKyspax.

YTIiael B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IUIOCKOCTBIO, ABYI'PAHHBINA YIOJI,
JUHEWHBIA yrojd JIBYrpaHHOTO yria. TpexrpaHHbli U MHOrorpansabie yribl. CBoOHCTBa
IUIOCKUX YIJI0B MHOrorpaHHoro yria. CBoicTBa IUJIOCKMX W JABYTPaHHBIX YTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JIJIsI TPEXTPAHHOIO YIJa.

MHororpaHHMuKH

Buael MHOrorpanHuKoOB, pa3BepTKa MHOrorpannuka. [Ipusma: n-yronpHas npusma,
mpsMass ¥ HAKJIOHHAs TpPU3MbI, OOKOBas ¥ TMOJHAS TOBEPXHOCTh MPHU3MBIL.
[Tapannenenunen, npsAMOYTOJIbHBIN MapaJUIEIIENUIIE] U €T0 cBoMcTBa. KpaTyalimue mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. [Mupamuma: n-yronapHash mupamuja, MPAaBUIbHAS W YCEUCHHAS TMUPAMHUJIBI.
CoiictBa pebep u OOKOBBIX TpaHeW TPaBWIbHOW mHpaMunbl. [IpaBuibHBIE
MHOTOIPaHHUKH: TpaBUJIbHAS TMIpU3Ma W I[paBWIbHAsg MNHUPaMUIA, [PABUIIbHASL
TpeyrojbHas nupamMuaa U NpaBUIbHBIN TeTpasip, kyO. llpencraBnenue o mpaBUIIbHBIX
MHOTOIPaHHUKAX: OKTa’Ap, JOJECKAIP U UKOCABIP.

Boluncnenue 371€MEHTOB MHOTIOTPaHHUKOB: pedpa, nuaroHanu, yribl. [liomans
OOKOBOI MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSMON MPU3MBI, IUIONIaAh OCHOBAHUH,
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TeopemMa 0 OOKOBOUM MOBEPXHOCTU MpsSMOM mpu3Mbl. [lnomaas 60KOBOI MOBEPXHOCTH
Y IOBEPXHOCTH MPABUIBHOW NIUPAMUIBI, TEOPEMA O IUIOIIAANA YCEUCHHON MUPAMUIBI.

CummeTpuss B MNPOCTPAHCTBE.  DIJIIEMEHTbl  CUMMETPUM  MPABUIIBHBIX
MHOrOrpaHHukoB. CuUMMeTpuss B  MNPABUIBHOM  MHOTOTPAHHUKE: CHUMMETPHUS
napajuiesenunena, CUMMETPUsS MPABWIBHBIX MPU3M, CUMMETPUS NPABUIBHOU
MUPAMUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MIPOCTPAHCTBE, HYJIIEBOM BEKTOP, IJIMHA HEHYJEBOI'O BEKTOPA,
BEKTOpPBl KOJUIMHEAPHbIE, COHANPABJIEHHbIE M MPOTHUBOIIOJOXHO HANpPABICHHBIE
BEKTOpbl. PaBeHCTBO BEKTOpPOB. JIEHCTBHS € BEKTOpPAMU: CIIOKEHUE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBoiicTBa
CJI0’KE€HHSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpA HA YMCIO. [IoHsATHE KOMITJIaHApHBIE
BeKTOphl. [IprM3HaK KOMIUIAaHAPHOCTH Tpex BeKTOpoB. IIpaBwiio mapannenenunena.
Teopema 0 pa3noKeHUH BEKTOPaA 110 TPEM HEKOMILIAHAPHBIM BeKkTOpaMm. [IpsamoyrosbHas
cucteMa KoopAauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXAY
KOOpJIMHATAMHU BEKTOPAa M KOOPJIMHATAMHU TOYEK. YTOJ MEkIy BekTopamu. CKansipHOe
IIPOU3BEJICHHE BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[ToHsTHS: UIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAsi TOBEPXHOCTh, chpeprueckas
MOBEPXHOCTh, OOpasyionue mnoBepxHocTed. Tenma BpamieHus: UWIUHAP, KOHYC,
YCEUEHHBI KOHYC, cdepa, map. BzaummHoe pacmonoxkeHue cdepbl U IIIOCKOCTH,
KacaTeJbHas IIOCKOCTh K chepe. 3o0paskeHue Teln BpalleHus Ha 1iockocTu. PazsepTka
IIMH]Ipa U KoHyca. CummeTpust cepsl U mapa.

O6bem. OcHOBHBIE CBOWCTBA 00beMOB Tel. Teopema 00 00beMe MPSIMOYTOJIBLHOTO
napajuiesnienunena u cieactsus u3 Hee. OObeM TpsSIMOM U HAKIOHHOW MPHU3MBI,
MWINHAPA, TUPaMUIbI U KoHyca. O0BeM mapa U mapoBOro CETMEHTA.

KoMOuHanuu Ten BpaieHus 1 MHOTOTrpaHHUKOB. [Ipu3ma, BiMcaHHas B IWIIMH]ID,
omMcaHHas 0KoJIO nunuHApa. [lepeceuenue chepsl 1 mapa ¢ miockocThio. Kacanue mapa
u cdepsl WIOCKOCThI0. [loHSITHE MHOTOrpaHHMKA, ONMHUCAHHOTO OKOJIO cdephl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

[Tnomaas MOBEpXHOCTH IWIMH]IPA, KOHYCA, TUIOMIaab chepsl u ee yacteit. [logoOue
B npoctpancTBe. OTHOIIEHNE 00BEMOB, TIOMAJEH MOBEPXHOCTEH MOMOOHBIX (GUTYP.
IIpeoOpazoBanne  momobOmsi, TroMOTeTHsA. PemieHWMe  3agady Ha  INIOCKOCTH
C UCTIOJIb30BAHUEM CTEPEOMETPUUECKIX METOOB.

[TocTpoeHue cedeHHWii MHOTOTPAHHMKOB W TEJ BpAIECHWS: CEUYCHHS IMIIMHIPA
(mapayiyieabHO W MEPHEeHIUKYISIPHO OCH), CEUEHHsI KOHyca (MapasieibHOe OCHOBAHUIO
U TIPOXOJIAIIEe Yepe3 BEPIUHY), CEUCHUS IIapa, METOIbl TIOCTPOCHHSI CEUCHU: METO/
CJIEIOB, METOJT BHYTPEHHETO MIPOSKTHPOBAHMUSI, METOJ] TIEPEHOCA CEKYIIECH MTOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopel B mpoctpancTBe. Omnepanuu Haj BEKTOpaMH. BekTOpHOE yMHOMXKEHHE
BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOXKeHHUA. [IpsMoyrosibHas cucremMa KOOpAMHAT
B npoctpaHcTBe. KoopanHatel BekTopa. Pasznoxxenne Bextopa no 6asucy. Koopaunarso-
BEKTOPHBIM METOJ MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxenus. [[Buxenus u paBeHcTBO Quryp. O6mue
CBOMCTBA JBW)KEHHMM. BHIbl JIBWKEHUW: TMapauIEIbHBI MEPEHOC, LIEHTpaJIbHAS
CUMMETpPHsI, 3€pKajibHasg CUMMETpPHs, MOBOPOT BOKpYr mpsimoil. IIpeoOpazoBanus
nono6us. [Ipsamas u cepa Ditnepa.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOydaromuiicst HAy4UTCS:

CBOOOJHO ONEPHUPOBATH OCHOBHBIMHU TOHSTHSIMH CTEPECOMETPUU TIPH PEIICHHUH
3aJ1a4y ¥ POBEJICHUU MAaTEMaTHYCCKUX PACCYKICHUH;

NPUMCHSTh aKCHOMBI CTEPEOMETPHHM U CICJCTBUS W3 HUX ITIPH PCIICHUH
TCOMETPUYCCKUX 3a/1a4;

KJIacCU(UIIMPOBATh B3aMMHOE  PACIIONIOKEHUE TIPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXI1y IPSIMBIMH B IIPOCTPAHCTBE, MEX]TY MPSIMOMN U TUIOCKOCTHIO;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, MUpamuia,
PSIMOYTOJILHBIN Mapasuienenumen, Kyo);

KJIaCCU(UIIUPOBATh MHOTOT'PAHHUKH, BRIOUpAst OCHOBAHMS TSI KJacCU(PUKAIINY;

CBOOOJTHO OTEPUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
TUIOCKOCTHIO;

BBITIOJHSATH MMapajliebHOE, IEHTPAIIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIONHATH U300pakeHus GUTYp Ha TUIOCKOCTH;

CTPOUTh CEUEHHUS MHOTOTPAHHUKOB pa3MYHBIMA METOJAMH, BBITIOJHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BHI CBEPXY,
COOKY, CHU3Y;

BBIYHCIISATh TIUIONIANA TOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, MUpamMuia),
T€OMETPUUECKUX TEIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTMEPUPOBATh TOHATHSIMHU: CHMMETPHsI B IMPOCTPAHCTBE, IIEHTP, OChH
Y TUIOCKOCTh CHMMETPUH, IICHTP, OCh M TNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOIHO OTEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOITUMHU BEKTOPAM M KOOPIMHATAM
B IIPOCTPAHCTBE;

BBITIONTHATD JIEHCTBUS HAJl BEKTOPaMU;

pemiaTh 3a7a4M Ha JOKA3aTEIbCTBO MATEMATHYECKUX OTHOIICHUN W HAXOXKICHHE
TCOMETPUYECKUX  BEJIMYMH, TPUMEHSS  HW3BECTHBICE METOABl TPH  PEHICHUH
MaTEeMaTUYECKUX 3a71a4 MOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIO)KHOCTH;
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OPUMEHATh  MpOCTEHIIMEe  MNpPOrpaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATD, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH uH(pOpMaIHIo
O TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MNPEACTaBICHHYI0 Ha uepTexax
U PUCYHKAX;

IIPUMEHSTh TOJIyYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATHL M aHAJIU3UPOBATH
peanpHbIE CUTYyallMM, IPUMEHATh W3yYECHHBIE NOHATUS B MPOLECCE MOUCKA PEIICHUS
MareMaTuyecku cQOpMyIHpPOBAHHON MPOOJIEMbI, MOAEIUPOBATh PEaJbHbIE CUTYaIUU
Ha S3BIKE TEOMETPUHM, HCCIENOBaTh ITOCTPOCHHBIE MOJEIU C UCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUH U TEOPEM, anmapara aareOpsbl, pemarh IpaKTUIeCKUe 3a1a4Hu,
CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNUX BEJINYUH;

UMETh NPEJICTaBIEHUsI 00 OCHOBHBIX dTanax pa3BUTHUS F€OMETPUU KAK COCTaBHOM
yacTh yHJIaMEHTa pa3BUTHsI TEXHOJIOTHH.

K xoniy 11 kinacca oOyqaromuiicst HAy9UTCS:

CBOOOTHO ONIEPHPOBATH TIOHIATHSIMH, CBI3aHHBIMU C IIJIMHIPHISCKON, KOHUYECKOM
U ChepUICCKOM MMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI ITOTYUCHHUS;

OIIepUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C TEJIaMH BPAIICHUS : IUJIUHAPOM, KOHYCOM,
chepoit u mapom;

pacno3HaBaTh Tejla BpallleHUs (UUIUHAP, KOHYC, cepa W 1ap) U OOBICHATH
CIIOCOOBI MOTYUYEHUS TN BPAIEHUS;

KJIacCU(UIUPOBATH B3AMMHOE PACcIoioKeHue chephl U MIOCKOCTH;

BBIUUCTISITh BEJIIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpalieHusi, 00beMbl
U IUJIONIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BPAIEHHS, T€OMETPUYECKUX Tell
C IpUMEeHeHHEeM (HOPMYIT;

CBOOOTHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C KOMOMHAIIMSIMU TEJ BpaIlEHUS
¥ MHOTOTPaHHUKOB: MHOTOT'PAHHMK, BIUCAHHBIN B cpepy U OMUCAHHBIN OKOJIO chephl,
cdepa, BIUcCaHHasi B MHOTOTPAHHUK WJIH TEJIO BPAIllCHHUS,

BBIYHCIISATh COOTHOIICHHWSI MEXKIYy IUIOMAAsIMUA TIOBEpXHOCTEH W oO0beMaMu
IMOJTOOHBIX TE;

M300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BHIHOCHBIC) IUIOCKHUE YEPTEXKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAICHUS;

W3BJICKATh, VHTEPIPETUPOBATH 151 peoOpa3oBHIBATh uHpOpMAITHIO
0 TIPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTYpaxX, MPEACTABICHHYI0 Ha dYepTexax
U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSITUEM BEKTOP B MIPOCTPAHCTRBE;

BBITIOJIHATH ONEPALIMKU HAJl BEKTOPAMMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPANHAT;

pelmarb TEeOMETPUYECKHE 3aJayd Ha BBIUYHCICHUE YIJIOB MEXIY MNPSIMBIMU
U IUIOCKOCTSIMM, BBIYMCIICHHE PACCTOSHUM OT TOYKH N0 IUIOCKOCTH, B ILEJIOM,
Ha NPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a MPU PEIICHNUH;
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CBOOOJIHO OTEPUPOBATH MOHATUSIMU, CBA3AHHBIMU C JBUKEHUEM B MPOCTPAHCTRBE,
3HATh CBOMCTBA JIBUKCHUM,

BBITIOJIHATh U300paKEHUS] MHOTOTPAHHUKOM U TEJl BPAILICHUS TPU MapauieIbHOM
nepeHoce, MEeHTPAIbHONM CUMMETPHUH, 3€pKaIbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
psIMOM, TIPeoOpa3oBaHUs MO00US;

CTPOUTH CEUECHHS MHOTOIPAaHHUKOB M TEJI BpaIllCHUs: CEUYCHHUS IUIUHIpA
(mapayiieIbHO W MEPIEeHIUKYISIPHO OCH), CEUCHHs KOHyca (MapasieIbHOe OCHOBAHUIO
U TIPOXOJISIIEe YePe3 BEPIIUHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METO/bI MOCTPOCHUS CEYCHUMN: METOJ| CIIEeI0B, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHUSI, METOJI MIEPEHOCA CEKYIIEeH MIOCKOCTH;

JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHHUS;

OPUMEHATh TeoMeTpuYecKre (akThl ISl PEIICHHUS CTEPEOMETPUUECKUX 3ajad,
IPEANoJaralinX HECKOJIBKO IIAaroB PEIICHUs, €CIU YCJIOBHUS MPUMEHEHUS 3aaHbI
B SIBHOM W HESIBHOU (popme;

pemiaTe 3aJayu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUUYECKUX OTHOIICHUN M HaXOXXJICHHUE
T€OMETPUUECKUX BEIINYUH;

MPUMEHATH MPOTPAMMHBIE CPEJICTBA U DJICKTPOHHO-KOMMYHUKAITUOHHBIE CUCTEMBI
P PEIICHUHN CTEPEOMETPUUCCKUX 3a]1ayu;

OPUMEHATh [IOJYYCHHBbIE 3HAHUA Ha IMPAKTUKE: CPaBHUBATh, AHAJU3UPOBATH
Y OLICHUBATh PEAJIbHBIE CUTyalluU, IPUMEHSTh NU3YUEHHBIE OHITHUS, TEOPEMBI, CBOMCTBA
B TIpollecce IMOMCKAa pEIHIeHHs MaTeMaTH4eCKd CGHOPMYITUPOBAHHONW MPOOJIEMBI,
MOJENHNPOBATH PEAJbHbIE CUTYallMH Ha SI3bIKE T'€OMETPUHU, UCCIEA0BATh MMOCTPOEHHBIE
MOJIENIM C MCTOJIb30BAHUEM T€OMETPUUYECKUX MOHITHI M TeopeM, ammaparta aireopsl,
pemaTh NpakTHYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOXKIEHUEM Ir'€OMETPUUYECKUX BEJIHYHH;

UMETh TPEJICTABIICHUsI 00 OCHOBHBIX dTarax pa3BUTHUS I€OMETPUU KaK COCTaBHOM
yacTh (PyHIaMeHTa Pa3BUTUS TEXHOJIOTHM.
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10 KJIACC
Ha3zBanue KonnuecTBo OCHOBHBIE BUJIbI I€SITETBHOCTH
OCHOBHOE CcOnEpKaHUE
pasnena (TeMbl) Kypca 4acoB yUamuxcs
Brenenue B ctepeomMeTpuio 23 OCHOBHBIE TPOCTPAHCTBEHHBIE OnpeaensTh MIOCKOCTh Kak Purypy,

burypsi.
[TonsiTUs cTEpeOMeTpun: TOUKA,

npsiMasi, TNIOCKOCTh, TIPOCTPAHCTRO.
OcHOBHBIE MTPaBUIIa H300PAKECHUS

Ha PUCYHKE IUIOCKOCTH, MapajuIeIbHbIX
NPsIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsiTHs: MepeceKarorecs IOCKOCTH,
nepeceKaronrecs npsiMasi ¥ rioCKOCTbh;
MOJTYTIPOCTPAHCTBO.

MHororpaHHUKH, U300pakeHUE
MPOCTEHIITNX MTPOCTPAHCTBEHHBIX
buryp, HeCYIIECTBYIOIINX 0OBEKTOB.
AKCHOMBI CTEpEOMETPHUH U TIEPBHIE
CJIEJICTBUS U3 HUX.

Croco0bl 3a/1aHUS IPSMBIX

Y IUIOCKOCTEN B TPOCTPAHCTRE.
O0603Ha4YCHHSI TIPSIMBIX U TUTIOCKOCTEH.
Ceuenus. M3o0pakeHue ceueHui

B KOTOPOMU BBITIOJIHSIETCS TIJITAHUMETPHUSI.
JlemaTe MpoCTEUIIINE JTOTUUECKUE
BBIBO/JIbl U3 AKCUOMATUKH TIJIOCKOCTH.
[TpuBOIUTH IPUMEPHI PEATBHBIX
00BEKTOB, HICATH3AIINECH KOTOPHIX
ABJISIFOTCS AKCUOMBI TEOMETPHU.
N3yuatrh, NpUMEHATh MPUHLIUIIBI
MIOCTPOEHHUS CEYEHU.

Hcnonp30BaTh 1151 TOCTPOEHUS
CEYCHMH METOJ CIEI0B, METO
BHYTPEHHETO POEKTUPOBAHUS, METO]T
MEepPEHOCca CEKYyLIEN MITOCKOCTH.
Pewrate crepeoMeTprudeckue 3aqauu:
Ha ONPE/ICICHUE BUIa CEUCHUS

Y HaXO0XKJICHHUE €TO0 IJIOIIAIH.
AKTyalu3upoBaTh (PakTbl U METOBI
MJIAHUMETPUHU, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

Hcnonp30BaTh MpU pelIeHUH 3a/1a4
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NUpaMUIbl, Ky0a U PU3MbI, KOTOPBIE
IPOXOASAT Uepe3 ux pedpa.
N3o6pakeHnue nepeceyeHus
IIOJIy4YE€HHBIX IIJIOCKOCTEMN.
PackpammBanne NOCTPOEHHBIX CEYEHUI
Pa3HbIMU I[BETaMHU.

Merton cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpECEUCHUI
psAMBIX U IU1ockocTer. [loctpoenue
CEYEeHHI B mUpaMujie, Kyoe Mo Tpem
Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIUCh 111aroB
IIOCTPOCHHUS.

IloBTOpEHME MITAHUMETPUH.

Teopema 0 mponopUMOHAIBHBIX
otpe3kax. [logobue TpeyroJpHUKOB.
Teopema MeHnenasi. PacueTsl

B CEYECHMAX HA BBIHOCHBIX YepTEXKax.
Hcropus pa3BUTHS IUIAHUMETPUA

U CTEPEOMETPUHN

CJIEIyIOIINE MNIAHUMETPUYECKUE (PAKTHI
Y METOJIBI:

Teopemsl Daieca

Y O IIPONIOPLIMOHATIBHBIX OTPE3KaX.
ANTOpUTM JIEJIEHHS OTpE3Ka

Ha N paBHBIX yacteil. Teopema
Menenas.

PaBHOOEIpEeHHBIN TPEYTOJILHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
IIpsAMOYTOBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN TUHUU
TpPEyroJIbHUKA.

CBOMCTBO OMCCEKTPHUCHI yIiia
TPEYTrOJIbHHUKA.

CBOICTBO M€IMaH TPEYTrOJIbHUKA.
[Tpu3Haky nogo0us TPEeyroJibHUKOB.
[losnyuats npeacraBieHUs

00 OCHOBHBIX 3Tanax pa3BUTUS
Ir€OMETPHUM KaK COCTABHOM 4acTH
byHIamMeHTa pa3BUTHUS TEXHOJIOTUN

B3anmHoe pacnosioxxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacnosiokeHue mpsMbIxX

B IpocTpaHcTBe. CKpenuBaromuecs
npsimble. [Ipu3Haku ckpemmBaromuxcs
MPSIMBIX.

[lapannenbHble NpsIMbIE

KnaccudummpoBaTts B3aiMHOE
PacToNIOKEHHUE MPSMBIX

B IIPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKaMH ¥ TIPUBO/IS IPUMEPHI
W3 peaIbHOM KU3HU.
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B IIpocTpaHcTBe. Teopema

O CYLIECTBOBAHUU U €IUHCTBEHHOCTHU
IIPSIMON IapajuleIbHON JaHHOU
IIPSIMOM, IIPOXOIAILEN YePE3 TOUKY
IIPOCTPAHCTBA U HE JIe)KAILEH

Ha TaHHOM IIPSMOM.

JleMMa 0 mepeceueHnH MapaieabHbIX
NPSAMBIX IUIOCKOCTHIO. [apannenbHOCTh
Tpex npsaMeIX. Teopema o Tpex
napajiebHbIX IPSIMBbIX.

Teopema 0 CKpEeMMBAIOIINXCS MPSIMBIX.
[TapamienbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA MAPaJUIEIBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (GUTyp B MapajljiesIbHOMI
IIPOCKLUU.

LlenTpanbHas MpoeKHUs.

YT0JI ¢ COHAIIpaBIEHHBIMA CTOPOHAMU.
Yroa Mexay npsMbIMH.

3agauyn Ha 10Ka3aTeIbCTBO

Y UCCIIEJOBAHUE, CBSI3aAHHBIC

C PacIoJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloxa3biBaTh TEOpEMY

O CYLIECTBOBAHUY U €IUHCTBEHHOCTH
MapajljIeIbHON NPSIMOU, IPOXOAALIEH
4yepe3 TOUKY MPOCTPAaHCTBA

Y HE JIe)KAlleH Ha IPpyrou npsMou;
JEMMY O MEPECEUEHUH TUIOCKOCTH
JIBYMSI TAPAIJIENbHBIMU IPSIMBIMU;
TEOPEMY O TPEX MapaJIEIbHBIX
MPSIMBIX.

Jloka3pIBaTh MpU3HAK
CKPELIMBAKOUIUXCS MPSAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS MPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHAIIPABICHHBIMU CTOPOHAMH.
OOBACHATH, UTO Ha3bIBACTCS
[apajulIeNIbHBIM U LICHTPAJIbHBIM
IIPOCKTUPOBAHUEM U KAK BBIIIOJIHACTCS
IPOEKTUPOBaHUE (QUTYDP HA IIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MAPAIIICIBHOTO
IIPOCKTUPOBAHMS.

N300paxkath B mapaieabHON
IIPOCKLIUH Pa3HbIE T€OMETPUUECKUE
burypsi.

Pemrats crepeoMerpruueckue 3anadn
Ha J10Ka3aTeIbCTBO U UCCIEOBAHUE,
CBSA3aHHBIE C PACIIOJIOKEHNUEM MPSIMBIX
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B IIPOCTPAHCTRBE.

[TpoBOIHTH TOKA3aTCIIBHBIC
pacCcyXJICHHS TIPU PEIICHUN
TCOMETPHYCCKHUX 3aJ1a4, CBSI3aHHBIX
CO B3aMMHBIM PACTIOI0KECHUEM
IPSIMBIX B IPOCTPAHCTRE.
CpaBHUBATh, aHAJTU3UPOBATH

Y OIICHUBATh YTBEPIKIACHUS C IEITBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYXICHHM.
MonenupoBaTh peajbHbIC CUTYalIUH,
CBSI3aHHBIC CO B3aHMMHBIM
PacroIOKEHUEM MPSAMbBIX

B IIPOCTPAHCTBE, Ha S3bIKE T€OMETPUH.
HccnenoBath MOCTPOCHHBIE MOJIETTU
C UCTIOJIb30BAaHUEM I'€OMETPUUYECKUX
MOHATHI U TEOPEM, armapara anreopsl,
1M (PPOBBIX PECYPCOB.

[Tonmyyats nipencTaBieHue

O LIEHTPAJIIbHOM MPOCKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUHU
MEPCTICKTUBBI

[TapannenbHOCTH MPSAMBIX
Y IUIOCKOCTEHN
B IPOCTPAHCTBE

[loHATHS: mapauIenbHOCTh NPSIMOU
Y TJTIOCKOCTH B IMPOCTPAHCTBE.
[Ipu3Hak mapamieabHOCTH IPSIMOU

KnaccudummposaTts B3aiMHOE
PacCToNIOKEHHE MPSIMOM M TNTIOCKOCTH
B ITPOCTPAHCTBE, IPUBOIS
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v mnockocTtu. CBoMCTBA
MapayIeIbHOCTH IPSMOU U TIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIUMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAIIIEITBHOCTHIO

MMPpAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC.

[TocTpoenue ceyenus, MPOXOIALIETO
4yepes3 JaHHYIO MPSAMYI0 Ha YEPTEKE U
MAPAVIETBHOTO APYTOU MPSAMOM.
Pacuer ortHomienun. IlapannenbHas
POEKIHsA, IPUMEHEHUE

JUTsl IOCTPOCHUS CeueHUi Kyba

Y NapajiIeenunea.

CBoiicTBa mapaJuICJICIINUIICAa U IIPU3MBI.

[TapannensHbie wockocTh. [IpusHaku
NapajieIbHOCTU JIBYX IJIOCKOCTEH.
Teopema 0 mapamieabHOCTH

Y €JUHCTBEHHOCTH TUIOCKOCTH,
MPOXOSAIIEH Yepe3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CJIEJCTBUS U3 HEE.
CBoiicTBa MapasuielIbHbIX MIIOCKOCTEN:
0 IapajuIeIbHOCTH NPSIMBIX
NIEpECEUCHUS PHU NEPECCUCHUH ABYX
MapaJuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 OTpe3Kax mapauiebHbIX MPSMBIX,

COOTBETCTBYIOILIAE IPUMEPHI
Y3 peaIbHOM KU3HMU.

®opmynupoOBaTh ONPEIEIICHUE
IapaJljIeIbHBIX IIPSMOM U INIOCKOCTH.
Jloka3bIBaTh NMpU3HAK

0 MapajuleJIbHOCTH NPSIMOU

U IUIOCKOCTH;, CBOMCTBA
[apaJJIEIbHOCTU IPSIMOU U TUIOCKOCTH.
Pewate crepeoMeTpuyeckue 3a1adu
BBIUMCIICHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAJIICITBHOCTBIO
MPSAMBIX U IJIOCKOCTEMN B MTPOCTPAHCTBE.
Pemrate npaktuyeckue 3axadu

Ha [IOCTPOCHUE CEYCHUN Ha YepTexkKax
TEeTpaj’Apa U napajijieacnuIe/a.
Pemrate crepeoMeTpuyeckue 3a1aun,
CBSA3aHHBIE C IOCTPOCHUEM CEYCHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JI0OKa3aTEIbHBIE PACCYKICHHUS

IIPU PELIECHUU T€OMETPUUECKUX 3a1a4
CBSA3aHHBIX C MapAJICIBbHOCTBIO
IIJIOCKOCTEM.

CpaBHUBATh U aHAJIM3UPOBATH
peabHbIE CUTYAluH, CBSI3aHHbBIC

C NMapaJIEIbHOCTBIO MPSIMOM
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3aKJIFOUEHHBIX MEXY NapajieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUHU MTPSIMOK
C ABYMsI MapajuiebHbIMU TUIOCKOCTSIMU

Y IUNIOCKOCTH B IPOCTPAHCTBE;
MOJIEJIUPOBATH PEAIBHBIC CUTYALIUH,
CBSI3aHHBIE C MTAPAJIICIBHOCTBIO
MPSMOU U IIJIOCKOCTHU B IIPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHauKyJIApHOCTD
IPSAMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajiesnenuneaa. Beraucienue aiuH
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuielIeIuIeie.
[lepneHAUKYJISPHOCTD IPAMOU

U 1iockocTH. [Ipu3Hak
NEPHEHIUKYIIIPHOCTU MPSMOU

Y IUIOCKOCTH. Teopema o
CYILIECTBOBAHUH W €IMHCTBEHHOCTHU
MPAMOU, MPOXOISIIEH YEPE3 TOUKY
IPOCTPAHCTBA U NEPIEHIUKYIISPHON
K miockoctu. [lnockoctu

Y TIEPIEHUKYJIISIPHBIE UM MpsMast

B MHOTOI'PaHHHKAX.
[leprieHAMKYJIAp ¥ HAKIIOHHAS.
[locTpoeHnne nepneHIuKyIsapa

Y3 TOYKHU HA NPSIMYIO.

Teopema 0 Tpex NeprneHAuKyJIIpax

AKTyau3upoBaTh (PaKkThl U METOIBI
MJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOJUTH AaHAJIOTHH.
DopMyIUPOBATH ONPEICIICHUS
MEePIEHAUKYISAPHBIX MPSIMBIX

B POCTPAHCTBE; ONPEACICHUE NMPSIMOH,
NEPIEHINKYIIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIEMMY

O MEPIEHANKYISIPHOCTH ABYX
napajuieNIbHbIX IPSIMBIX K TPEThEN
MPSIMOM; TEOPEMBI O CBSI3H MEXKIY
MapajIeIbHOCTBIO MPSAMBIX U UX
NEPHEHIUKYIIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOULYIO
MIPU3HAK NEPICHANKYIIPHOCTH
MPSMOU U TIJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUH U €JUHCTBEHHOCTHU
MPSMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U MEPHEHANKYISPHON K JaHHOU
IJIOCKOCTH.

N3o00pakaTh B3aUMHO

50



denepanpuas pabouas mporpamma | Matemaruka. 10—11 xaaccs! (yriayOaeHHBINH YPOBECHB)

(mpsimast 1 oOpaTHas).

YTroa Mexay CKpenBaOIIMMHUCS
npsiMbIMU. [ToMCK TepreHANKYIISPHBIX
MPSIMBIX C IOMOILBIO
MEPIEHANKYIIPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceuenuii kyda, MpU3MBI,
MPaBWILHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAJIBHOU IIPOEKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTENIBHO MIIOCKOCTH. [l1mockocTH
CHUMMETPUN B MHOTOTPAHHHUKAX.
[Ipr3Hak neprnesauKyIsIPHOCTH
IIPSIMOM M IIJIOCKOCTH KaK CJIEJCTBUE
cummerpuu. [IpaBuibHbIE
MHOTOT'PAHHUKHU

Pacuer paccrosgnuii OT TOUKH

10 1ocKOoCcTH. CroCOOBI OMYCTHUTD
NEPIICHAUKYJIISAPBL: CAMMETPUS, CIIBUT
TOYKH IO NapajuIeIbHON MPAMOM.
CnBur no HenapauIeabHON OpSIMOii,
U3MEHEHUE PACCTOSIHUN

NEPIEHANKYJISIPHBIE TIPSIMYIO
Y TIJIOCKOCTb.

DopMyJIMPOBATH CBOMCTBO
NEPNEHNKYJIAPA 10 OTHOLIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHNUN
NepHeHauKyJsipa A Ipyrux odnacren
Hayku ((pu3nKa, PHEpreTHKa, Ja3epHbie
TE€XHOJIOTHH), B PEAIbHOM KU3HU
(TexHuKa, OKpy’Karolas 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHUS, CB3aHHBIC
C MPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HETEPIEHIUKYIAPHYIO K 3TON IPsIMOM.
Jloka3bIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIAPaX U TEOPEMY
00paTHYIO TEeOpeEME O TpeX
NEePHEHIUKYIApaXx.

[Tonmyyats nipencTaBieHUe

00 OpTOTOHATBLHOM MPOEKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O NPOECKIIUU
TOYKHU Ha NPAMYIO.

Pemrats crepeoMeTpruyeckue 3a1auu,
CBSA3aHHBIE C [IEPIICHIUKYIAPHOCTHIO
MPSIMOM U TTIOCKOCTH.

Pewrate nmpuknagseie 3agaum,
CBSA3aHHBIE C HAXOKICHUEM
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T€OMETPUUYECKUX BEJIIMYUH.

Pemats cTepeomerpudeckue 3agauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHINKYIAPAX,
HaXO0XJECHUEM PaCCTOSHUN,
MMOCTPOCHUEM TTPOCKIIUH.
CpaBHUBaTh U AaHATU3UPOBATH
YTBEPKICHUS C LEJIbIO BbISBICHUS
JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHUM.
AHaIM3UPOBaATh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU PEATbHBIC
CUTYAaIlMH, CBSI3aHHbBIC

C NEPIEHAUKYJISIPHOCTBIO IPAMOU

U TUIOCKOCTH; UCCJIeN0BATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCJIIE
Y C WCIIOJIb30BAHUEM alllapaTa ajreopsl

VYTIiael 1 pacCTOAHUSA

16

[ToBTOpEHUE: YrOJ MEKIY NPSIMBIMU
Ha [JIOCKOCTHU, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCHHYCOB.

[loBTOpEHME: Yrom MEXIy
CKPEIIMBAIOIIUMUCS NPSIMBIMH

B IIPOCTpPaHCTBE. ['eomeTpuueckue
METO/Ibl BBIYMCIICHUS YIJIa MEXKY

AKTyanu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEJICBAHTHBIEC TEME,
MIPOBOJUTH AHAJIOTHH.
®opmMynUpPOBaATH ONPEICICHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEVHBIX YTJIOB JIByTPAHHOTO yIJIa.
KrnaccudummpoBaTs AByrpaHHBIEC YTIIBI
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IPSAMBIMUA B MHOTOI'PaHHUKAX.
JIByrpanssiid yroj. CBOMCTBO
JIMHEWHBIX YIJI0B JIBYTPAHHOIO YIJIA.
[TepnieBqUKYIISIpPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
miockocrent. [IpusHax
NIEPIICHAUKYIISPHOCTH IIIIOCKOCTEM;
TE€O-peMa O MPSAMOM IepeceueHus IBYyX
IIJIOCKOCTEN NEPIEHAUKYIISPHBIX
TPEThEH IIJIOCKOCTH.

[IpsAsMOyTONBHBIN NapajuIeenuIIe,;
Ky0; U3MepeHusi, CBOMCTBa
IIPSIMOYTOJIBHOT'O NapaJuIesICIUIEa.
Teopema 0 1raroHaau NpPsIMOYTrOJIBHOTO
napajulelIeIUIea U CIEICTBUE U3 HEe.
CrepeomeTpruyecKHe U MPUKIIATHBIC
3a/1a44, CBA3aHHBIE CO B3aUMHBIM
PACIIOIOKEHUEM IIPSIMBIX U IUNIOCKOCTH.
IloBTOpEHNE: CKPEIIMBAIOIINECS
IIPsIMBIE, ITapaJuIeIIbHbBIC IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.

[lapa napajurenbHBIX IUIOCKOCTEN

Ha CKpPEIIMUBAIOIINXCS NPSAMBIX,
pacCTOSTHUE MEXIY
CKPEIMBAKOIMMHUCS ITPSIMBIMA

B IIPOCTBIX CUTYaLHSX.

B 3aBUCUMOCTH OT UX I'PaJlyCHOU MEpHI.
®opmMynIUpPOBaTH ONPEAEIIEHUE B3aUMHO
NEPIICHAUKYJIISAPHBIX INIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O NIPUHAKE
NIEPIICHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEM.

®opmyIUpOBaTH CIEACTBUEC

(M3 mpU3HaKa) O MEePIEeHIUKYISIPHOCTU
IJIOCKOCTH, KOTOpas NEPIEHIUKYIISIPHA
IIPSIMOM, IO KOTOPOU NEPECEKAIOTCS 1B
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €TI0
CBOMCTBAX; TEOPEMY U CIECACTBUE

U3 HEE O TUArOHaJAX MPSIMOYTOJIBHOTO
napajulelIeIuIe1a.

Pemrate crepeoMeTpuyeckue 3a1aun,
CBSA3aHHBIE C IIEPIIECHIUKYIIIPHOCTD
IIPSAMBIX U IUIOCKOCTEU, UCTIOJIb3Ys
IUTaHUMETpUUYECKUE (PAaKThl U METO/IBI.
IIpoBOAUTH JTIOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHBIC PACCYKIACHU

[IpU PELICHUU TCOMETPUYECKUX 3a1aY,
CBS3aHHBIX C NEPIECHIUKYIAPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOJIETUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
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OnyckaHue nepneHauKyJIspoB,
BBIYMCIICHUE PACCTOSHUN OT TOYKU
110 TOYKU; MPSIMOM; INIOCKOCTH.
Brruncnenue paccTosTHUN MEXIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

C IIOMOILBIO NTEPIIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpexrpa"Hbli yroJjl, HEpaBEHCTBA
JUISL TPEXTPAHHBIX YTIJIOB.

Teopema ITudaropa, TeopeMbl
KOCUHYCOB U CUHYCOB

JUISl TPEXTPAHHOTO yTila. DJIEMEHTHI
ceprueckoil reoMeTpuu:
reoJIe3UYECKHEe JIMHUU Ha 3eMiIe

CUTYyalluH, CBI3aHHBIC
C MEPIEHAUKYIAPHOCTHIO MPSIMbBIX

Y IUIOCKOCTEMN.

HccnenoBaTh NOCTPOCHHBIE MOJAENH,
B TOM YHCJIE U C UCTIOJb30BAHUEM
amnmapara aiareopsl.

Peiate npuknagHeie 3a1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUUYECKUX BEJIMYNH

MHororpaHHuKH

Cucremartusanus 3HaHUM:
MHOrorpaHHUK U €ro 3JIEMEHTBHI.
[Tupamupa. Buasl nupamu.
[IpaBunbpHas nmupamMua.
[Ipusma. IIpsimas u HakJIOHHAs
npu3Mel. [IpaBuibpHas npusma.
[Ipsimoii mapasuienenumnen,

NPSAMOYTOJIBHBIN NapajuieNienune, Kyo.

Brimykieie MHOrorpanauku. Teopema
DOiinepa. [IpaBunbHbIE
Y TIOJIYTIPABUJIbHBIE MHOTOI'PAaHHUKH

PaboTaTh ¢ yueOHMKOM: 3a71aBaTh
BOIIPOCHI, J€JaTh 3aMe4YaHus,
KOMMEHTapHH.

AHaU3UPOBATh PEIICHUE 3a]aUH.
PucoBaTh BBINYKJIbIE MHOTOTPAHHUKHI
C 3aJJaHHBIMM CBOMCTBaMU;
BOCCTaHaBJIMBATh OOIIMI BH]
BBIITYKJIOTO MHOTOI'PaHHUKA T10 JIBYM
€ro MPOEKIUIM.

JloKa3bIBaTh CBOKMCTBA BBIMTYKJIOTO
MHOTOTPaHHHKA.
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PrcoBaTh BBITYKIIbIE MHOTOTPaHHUKHU

C Pa3HOU SMIEPOBOMN XapaKTEPUCTUKOM;
MCCIIEN0BATh BO3MOKHOCTH MOJIYYEHHUS
pe3ynbTaTa pyU BApbUPOBAHUU JTAHHBIX.
Jloka3pIBaTh CBOKMCTBA IIPaBUIIbHBIX
MHOT'OTPaHHHUKOB.

[InaHnpoBaTh MOCTPOECHUE
MPaBUJIBHBIX MHOTOIPaHHUKOB

Ha MMOBEPXHOCTAX APYTUX NMPAaBUIbHBIX
MHOT'OTPaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsiTvie BEKTOpa HA MJIOCKOCTU

U B [IPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesielune1a, YMHOXKEHHE BEKTOpa
Ha YUCJIO, Pa3JIOKEHUE BEKTOPA

1o 0a3ucy TpeX BEKTOPOB, HE JISKAITUX
B OJTHOM IUIOCKOCTH.

CkansipHoe npou3BeCHUE,
BBIYMCIICHUE yTJIa MEKY BEKTOpaMHU

B [IPOCTPAHCTRBE.

[IpocTeitmue 3a1aun ¢ BEKTOpamMu

AKTyam3upoBaTh (PaKkThl U METOIBI
MIJIAHUMETPHUHU, PEIICBAHTHBIEC TEME,
MIPOBOJUTH AaHAJIOTHH.

OnepupoBaTh MOHITUAMU: BEKTOP
Ha IJIOCKOCTHU U B IPOCTPAHCTBE;
KOMILJIaHAPHBIE BEKTOPBI.
[TpuBOaUTH MpUMEPHI HU3UIECKHUX
BEKTOPHBIX BEJIUYMH.

OcBauBaTh MpaBujia BHIMOJIHEHUS
JICUCTBUU CIIOKEHUS U BBIUUTAHUSA
BEKTOPOB, YMHO>KEHHS BEKTOPA

Ha YHCIIO.

Jloka3pIBaTh MpU3HAK KOMILUIAHAPHOCTHU
TPEX BEKTOPOB.

JloKka3pIBaTh TEOPEMY O PA3I0KEHUU
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J1000r0 BEKTOPA MO TPEM JTaHHBIM
HEKOMILJIAHAPHBIM BEKTOpaM

[loBTOpEHUE, 00001IEHNE
U cCUCTeMaTu3alus 3HaHUI

O6o0mmaroiee NOBTOPEHUE TOHITHIA
¥ METOJIOB Kypca reéOMETPHUH

10 xiacca, cucreMaTru3anys 3HaAaHUM.
HcTopust pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJib B Pa3BUTUU
COBPEMCHHBIX MH)KCHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJOTHM

Pemath cTepeomMeTpudeckue 3a1aun
Ha JI0Ka3aTeIbCTBO MATEMATHUCCKUX
OTHOIIIEHUN, HAX0XKICHUE
TrCOMETPUYCCKUX BEIMYUMH (IJIHH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh IPH PEIICHUH
CTEPEOMETPHUCCKHUX 3a/1a4
IUTAHUMETPUYECKHE (PaKThl H METOJIBI.
[TpOBOIUTE JTOTUYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

MIPHU PEIICHUU CTEPEOMETPUIECKUX

U TUTAHUMETPUYECKUX 3a71a4.
CpaBHHMBATh U aHAIU3UPOBATH
peabHbIE CUTYaIlUU U BBISBIATH
BO3MOKHOCTH €€ MOJICIIMPOBAHUS

Ha SI3bIKE TEOMETPHH.
MopenupoBath peajlbHyIO0 CUTYaIHIO
Ha SI3bIKE TEOMETPUH U UCCIICIOBATH
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIC
U C UCITOJIb30BaHHUEM armapara
anreOpsl.

Hcronp30BaTh KOMIIBIOTEPHBIC
MIPOrpaMMBI TIPH PEIICHUH 3a/1ad.
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[lomy4aTh npeacTaBiIeHUE O TEOMETPUN
KaK O pa3BUBAIOLICHCS HAYKE,
HCCIEAYIOIEN OKPYKAOIIUN MUD,
CBSI3aHHOM C peabHBIMU O0BEKTaAMU,
IIOMOTAIOIIEH PELINUTh pealbHbIE
YKU3HEHHBIE CUTyalluU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKIAECHUSA C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHUU.
HccenenoBaTh MNOCTPOCHHBIE MOJEIH.
Hcnonb3oBaTh UG POBBIE PECYPCHI

OBILEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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11 KJIACC
HasBanue KomuuecTBo OCHOBHBIE BUIIBI NEATEILHOCTH
OcHOBHOE conepKaHue
paznena (TeMbl) Kypca 4acoB yUaIuxcs
AHanuTuyeckas reoMeTpus 15 [ToBTOpEHUE: KOOPAUHATHI BEKTOPA AKTyau3upoBaTh (PaKkThl U METOIBI

Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE MPOU3BEJICHUE BEKTOPOB,
BBIYMCIICHUE YTJIa MEXY BEKTOpaMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOH,
MPOXOJISIIIEH Yyepe3 ABE TOUKH.
YpaBHEHUE TIIOCKOCTH, HOPMAJlb,
YpaBHEHHUE IIOCKOCTU B OTPE3KaX.
BekropHoe npousBeneHue. JInneHbie
HEPABEHCTBA, JTUHEUHOE
IIPOTPaMMHUPOBAHUE.

AHanmMTHUYECKUE METOBI pacuera
yIJla MEXAY IPSAMBIMHU U INIOCKOCTSIMHU
B MHOrorpaHHukax. @opmyia
paccTosIHUA OT TOYKH J0 IIJIOCKOCTH
B KOOpJIMHATaX.

HaxoxaeHnne pacCTOSSHUN OT TOYKHU
710 TUTOCKOCTH B KyO€ U MpaBUIBLHOM
ApaMUIe

MJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOJUTH AHAJIOTHH.

CBOAUTH IEUCTBUS C BEKTOPAMH

K aHAJIOTUYHBIM JICHCTBUSIM C UX
KOOpJMHATAMU.

BcnioMHUTB onpeiesieHue CKaasipHOTO
YMHOKE€HUS U €r0 CBOMCTBA.
BBIUKCIATE C MOMOIIBIO CKAJIIPHOTO
YMHO>KEHUS IJTMHBI BEKTOPOB, YIJIbI
MEXy HUMH, YCTaHABINBAaTh
MEePIEHANKYIIPHOCTh BEKTOPOB.
BbIBOAUTH YpaBHEHUE TIIOCKOCTH

1 (HOpMYITy PacCCTOSTHUS OT TOUKH

JIO TNIOCKOCTH.

Pemats 3amaun, coueras
KOOPJIMHATHBIA U BEKTOPHBIN METO/IBI.
[IpoBOAUTH JTOTUYECKHA KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUS

MPU PEIIEHUU T€OMETPUUECKUX 3a1a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.
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AHanu3UpOBaTh U MOAECIUPOBATH
Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalluH, CBI3aHHBIE BEKTOPaMHU
Y KOOpJIUHATaAMH.

HccnenoBaTh NOCTPOCHHBIE MOJAENH,
B TOM YHCJIE U C UCMHOJIb30BAHUEM
anmnapara anareOphi.

Hcnonb3oBaTh KOMIIBIOTEPHBIE
MPOTPAMMBI.

3HAKOMUTHCSI C UICTOPUEHN Pa3BUTHS
MaTeMaTUKHU

[ToBTOpEeHnue, 0600IICHHE
Y CUCTEMATHU3AINAS 3HAHUN

15

CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH, METOT
CJE€N0B, CTAaHAAPTHBIE IJIOCKOCTH,
NepeceyeHus NMPSAMBIX U MIIOCKOCTEN.
[TapanienbHble PSAMBIE U TNIOCKOCTH:
napajie/IbHbIE CEUYEHHUs], pacueT
OTHOIICHUU, YTIIbl MEXKITY
CKPEILIMBAIOUIUMHUCS MPSMBIMHU.
[leprieHAUKYJIApHBIE TIPSIMbIE

Y TTIOCKOCTH: CTAHAAPTHBIE MTapbl
MEPIECHAUKYJISIPHBIX NIOCKOCTEN

Y NIPSAMBIX, CAMMETPHH
MHOTOI'PAHHUKOB, TEOPEMA O TPEX
MEPIICHAUKYJIIAPAX, BBIUUCIECHUS TJIMH

Ctpouth ceueHus.

Pemrate crepeoMeTpruyecKkue 3a1aun
Ha JJ0Ka3aTeIbCTBO MAaTEMaTHYECKHUX
OTHOLIEHUW, HAXO0XKAECHUE
r€OMETPUYECKUX BETUYUH (IJIMH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Npu pelICHUN
CTEPEOMETPUUECKHUX 3a/1a4
TUTAHUMETPUYECKHE (PaKThl K METOJIBI.
[IpoBOANTH TOTUYECKH KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHHUS

P PEIICHUU CTEPEOMETPUUECKUX
3a/1ay.

CpaBHMBATh U AaHAIU3UPOBATH
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B MHOTOI'PaHHHKaX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIbHUKOB, (hOpPMYJIbI

JUTS TUTOIAJIeH, COOOpaKeHUS
nojoous.

[Inomaau ceyeHnii MHOTOrpaHHUKOB:
IUIOLIAAN TTOBEPXHOCTEN, pa3pe3aHus
Ha 4acTU, COOOpakeHUsI O00Us

peaybHbIE CUTYAIlUU U BBISBIIATH
BO3MOKHOCTH €€ MOJICIINPOBAaHMS

Ha S3bIKE TEOMETPUH.

MopaennpoBats pealbHYI0 CUTYaIHIO
Ha A3bIKE TEOMETPUU U UCCIIE0BATh
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE

¥ C UCTIOJIb30BaHMEM arlapara ajareophl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIpOrpaMMBbl [IPU PEIICHUU 3a/1a4

O06beM MHOTOTpaHHUKA

17

O6bem Tena. O6bEM IPSIMOYTOIBHOTO
napasuienenumnesna. 3aiadu

00 ynBoeHuu Ky0a, o KBaaparype
Ky0a; O TPUCEKIUHU yTJIa.
CrepeomeTpuyeckue 3a/1au,
CBsI3aHHBIE C 00HEMOM
IPSIMOYTOJILHOTO TIapaJlJIeJICTIHUIIE 1a.
[TpuknagHbie 3a1a4u, CBA3aHHBIC

C BbIUKCIICHUEM 00BEMa
IPSIMOYTOJILHOTO TIapaJlJIeJICTIHUIIE 1a.
O0BeM TPSIMOIA TPU3MBI.
CrepeomeTpruUuecKue 3a/1a4H,
CBSI3aHHBIC C BBIYHCIIEHHEM 00bEMOB
npsiMou mpusmsl. [Ipukiianasie
3aJ1a4M, CBSI3aHHBIE C 00bEMOM
MPSIMOU TPU3MBI.

CB00OHO OTIEpUPOBATH TOHATHSIMU
o0BeM Tenna, 00beM NPSIMOYTOIHHOTO
napaJuiesienurea.

®opmynupoBaTh OCHOBHbBIE CBOMCTBA
00BEMOB.

Jloka3wsIBaTh TEOpEMY 00 0OBeME
IPSIMOYTOJIHOTO TapalJIe/IeHIe 1A,
CJIEJICTBUS U3 HEE.

Pa3pe3aTh MHOTOTpaHHUKH,
NEePeKIaAbIBaTh YaCTH.

Pemate cTepeomeTpruyeckue 3aauy,
CBSI3aHHBIC C BBHIYHCIICHHEM 00beMa
MPSIMOYTOJILHOTO TapaJlJIeIICTHUIIe 1A,
MPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C LIETTBIO BBISIBIICHUS
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Boruucnenne o0beM0OB Ten

C IOMOUIBIO OMPEJIETIEHHOTO
uHTerpana. O0beM HaKJIOHHOM
IPU3MBbI, TUPAMHU/IBI.

®dopmyna 00beMa MUPaMUIBI.
OTtHoueHrne 00beMOB MUpaMu

C O0LIUM YTJIOM.
CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00beMaMH HAKJIOHHOMN
PU3MBbI, TUPAMHU/IBI.

[TpuknaaHbie 3a1a4u IO TEME
«O0BEeMBI TeNI», CBSI3aHHBIE ¢ 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue o6bemMoB. Beraucienue
PACCTOSIHHSL 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHM.
AHaTU3UpOBATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYyalluH, CBSI3aHHbIE C 00HEMOM
MPSIMOYTOJIHOTO TIapaJlJICIICITHITC 1A,
MPU3MBI, ITAPAMU/IBI.

HccnenoBath MOCTPOSHHBIC MOJICIIH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsl.

BBIBOAUTE OCHOBHYIO HHTETPAILHYIO
dbopMyITy /TSl BBIYUCICHUST 00bEMOB
TEJL.

Jloka3siBaTh TEOpEMY 00 0OBEME
HAKJIOHHOM NMPU3MBI Ha IIPUMEpe
TPEYTOJBHON TIPU3MBI

Y JIJIS1 IPOU3BOJIBHOM TIPU3MBI.
Jloka3sIBaTh TEOpeMy: 00 0ObeMe
UpaMuIbl, GOPMYIUPOBATH CIIEICTBUS
U3 Hee: 00bEeM YCEUCHHOUM MUPaAMU/TBI.
BreiBoauTh opMyity /TSl BEIYUCICHUS
00bEMOB YCEUCHHOM MUPAMUIBI

Tena BpameHus

24

[{unuHapruYecKas MOBEPXHOCTD,
o0Opasyroniue MUIHHIPUICCKON
ITOBEPXHOCTH.

CB0OOJHO ONEepUpOBATH MOHITUSIMU .
WTHHIPUIECKAS TOBEPXHOCTD,
nuuHAp. M3yyath criocoOs
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Mumunap. Ipsamoi kpyrosoi
nuauHAp. [nomaas moBepxHOCTH
HUIUHAPA.

Konnueckas noBepXHOCTb,
o0Opazyrolue KOHUIEeCKOM
noBepxHocTH. Konyc. Ceuenne koHyca
MJIOCKOCTBIO, MapaiIeTbHON
TIOCKOCTH OCHOBAHHUS. Y CEYCHHBIN
KoHyc. M300paxeHnrne KOHYCOB

U YCEUCHHBIX KOHYCOB.

[Tnomanb OOKOBOM MOBEPXHOCTU

Y TIOJIHOU MMOBEPXHOCTH KOHYCA.
CrepeomeTpruyeckue 3a1a4u

HAa JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUYECHMI IIUIIUHIPA,
KOHYca.

[TpuknagHbie 3a1a49u, CBA3aHHBIC

C IWJIMH]IPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ mwIockocThro. Kacanue mapa

U cepbl IIOCKOCTRIO. B

U U300pakeHue mapa.

VYpaBuenue chepsl. [Ltomans chepbr
U €€ 4acCTeu.

CummeTtpus ceps! u mapa.

MOJIYYEeHHSI LIMJIMHIPUYECKOM
MOBEPXHOCTH, LIMJIMHIPA.
N300paxkaTh UUIUHAP U €0 CEUEHUs
IJIOCKOCTBIO.

CB000OIHO OnEepUpPOBATh MOHITHSIMHU:
KOHUYECKasi MIOBEPXHOCTh, KOHYC,
YCEUEHHbIH KOHYC.

N3yyaTh criocoObI MoyyeHus
KOHUYECKOH MOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €r0 CEUCHHUSI
MJIOCKOCTBIO, MPOXOASIICH uepe3 OCh,
U TUIOCKOCTBIO, IEPIEHANKYIIPHON

K OCH.

BreiBoauTh (OpMYIIBI 11 BBIYUCITICHHUS
OOKOBOM ¥ TIOJIHOW MTOBEPXHOCTEHN Te
BpalICHUS.

Pemrate crepeoMeTpruyecKkue 3a1auu,
CBSA3aHHBIE C TEJIaMU BpaIllCHHUS,
HAXOJIEHUEM IUIOLIAa OOKOBOM

Y TIOJIHOM MTOBEPXHOCTH, TIOCTPOEHUEM
CCYCHUM.

Hcnonb30BaTh IpH peIEHUH 3a1a4
IUTaHUMETpUUYECKre (PaKThl U METO/IBI.
CpaBHUMBATh U AaHATU3UPOBATH
YTBEPKJIEHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX
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CrepeomerpruyecKkue 3a1a4u

Ha JI0Ka3aTeJIbCTBO U BHIYHUCIICHUE,
CBsI3aHHBIE CO c(hepoit 1 mapom,
ITIOCTPOCHUEM UX CEUEHUU
IUIOCKOCTBIO.

[Tpukiannupie 3a1a4u, CBSI3aHHbIC
co cdepoil u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TJIOCKOCTH, BEIYUCIICHUS

B OKPY>KHOCTH, CTaHJapTHBIC
[IO100HSI.

Paznuunbie KoOMOMHAIIUY TET
Bpal€HUs U MHOTOI'PaHHHUKOB.
3anaun no teMe «Tena ¥ TOBEPXHOCTH
BpalLICHU»

Y HEKOPPEKTHBIX PACCYKICHUMU.
AHaNMM3UPOBaTh U MOAEIUPOBATH

Ha SI3bIKE TEOMETPUU PEATIbHBIC
CUTYyalluH, CBI3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccenenoBaTh MOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCHOJIb30BAHUEM
anmnapara anreOpsl

AKTyam3upoBaTh (PaKkThl U METOIBI
MJIAHUMETPHUH, PEJICBAHTHBIEC TEME,
MPOBOJUTH AaHAJIOTHH.

CB0OOTHO OTIEpUPOBATH MOHITHUSIMU .
cdepa u map, HeHTp, paiuyc, TUaMETP
cdepsl U mapa.

HccnenoBaTh B3aUMHOE PacIoOOKEHUE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH OIPEICIEHUE
KacaTeIbHOU MIOCKOCTH K cdepe.
JloKka3pIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeJIbHOMU MJIOCKOCTH.
BreiBoauTh hopMyiy JUTsl BBIYUCICHUS
wiomaan cepsl yepes paanyc cepsl.
Pewate crepeoMeTpuyecKkue 3a1aun,
CBsI3aHHBIC CO cepoii U Mapom,
HAXO0XICHUEM TUTOIIAau CPEpPHI U ee
qyacTel, TOCTPOCHUEM CeYeHUl chepbl
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U 11apa.

AHanu3upoBaTh U MOJIEIUPOBATH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallUH, CBA3aHHBIE C IAPOM

u cepoi.

PemaTh npocTeie 3a1a4u, B KOTOPBIX
burypupyroT KOMOMHALIUM TEJ
BpalIeHUs] 1 MHOTOTPAaHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3ajad,
CBSI3aHHBIX CO c(pepolt u 1mapom,
IUTAHUMETpUYECKHE PaKkThl U METOJIBI.
Pemath cTepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C TEJIaMU BpallleHus,
IIOCTPOEHUEM CEUEHUI TeJ BpalleHus,
C KOMOMHAIUSAMU TeJl BPALLEHUS

Y MHOT'OI'PAHHUKOB.

[TpoBOANUTH TOTHMUECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PacCyXICHUS

IPU PELICHUU T€OMETPUUECKHUX 3a1aY,
CBSI3aHHBIX C MEPIECHIUKYISIPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJIEINPOBATH

Ha 513bIKE T€OMETPHUHU PEAJIbHbBIE
CUTYalllH, CBA3aHHBIE C
MHOTOI'paHHHUKaMH.

HccnenoBath MOCTPOEHHBIE MOJIENH,
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B TOM YHCJI€ ¥ C HCIIOJIb30BaHUEM
anmnapara aareOpsl

[Tnomany nmoBepxHOCTH
1 00bEMBI KPYTJIBIX TEll

O6bem muunpa. Teopema

00 o0beMe MPSAMOro MUIUHIpA.
[Imomagu GOKOBOM M MOJIHOM
TTOBEPXHOCTH IIJINHJIPA.
Brruucienne 00beMOB Tel

C TIOMOIIIBIO OTIPEJICTICHHOTO
unTerpaia. O0beM KoHyca.
[Imomagu GOKOBOM M MOJIHOMN
MIOBEPXHOCTH KOHYCA.
CrepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIC C BRIYUCIICHHEM 00HEMOB
UIMHIPA, KOHYCA.

[Tpuknanseie 3anaun mo Teme «O0beMbl
Y TUJIOIIAIA TIOBEPXHOCTEH TeJI.
OO6beM mapa 1 mapoBOro CEKTopa.
Teopema 006 o6beme mapa. [lnomans
cthepsl.

CtepeomeTpruUuecKue 3a/1a4uu,
CBSI3aHHBIC C BBIUHUCIICHHEM 00BEMOB
mapa, mapoBOro CETMEHTA, IIIAPOBOTO
CeKTopa.

[IpuknagHele 3aaa4u 1O TEME
«O0BEMEBI TEI», CBI3aHHEIC

CB00OIHO OnEepUpPOBaTh NOHIATHSIMMU:
0o0BEM Tela, IUIOIIA b MOBEPXHOCTH.
dopmyIMpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpPEMBI: 00 00BEME
nuIuHIpa; 06 o0beMe KoHyca.
Be1BOAUTE (OPMYITBI JTSI BBIYUCIICHHS
o0beMa yCEeUCHHOTO KOHYCa.
HccnenoBath MOCTPOSHHBIC MOJICIIH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara ajareOphi.

3HaTh BO3MOKHOCTH PEIICHUA 3a/1a4
Ha TIOCTPOCHHE UPKYJIEM U JTUHEHKOM,
0 KJIACCUYECKUX HEPA3PEIINMbIX
3a/1ayax.

CB00OIHO OTIepUpPOBATh MOHITUSIMHU:
IapOBOM CETMEHT, IIAPOBOM CIIOM,
IapOBOI CEKTOP, OCHOBAaHME M BHICOTA
CEerMEHTa, OCHOBaHHUE M BHICOTA
IAPOBOTO CJIOS.

BeiBoauTh hopMyIIbI sl HAXO0XKICHUS
00BEMOB TIAPOBOTO CETMEHTA,
[IAPOBOTO CEKTOPA, MJIOMATU CHEpPHI.
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¢ 00BpeMOM I1apa U IIOUIa/IbI0 CHEpHI.
CooTHomIEHUS MEXTY TIOMIAISIMH
MOBEPXHOCTEHN U 00beMaMu MOJ0OHBIX
TeN.

[lonoGHbIE TENa B IPOCTPAHCTBE.
N3menenne o0beMa npu mogoouu.
CrepeomeTpudeckue 3a1auy,
CBSI3aHHBIC C BHIYHCIICHHEM 00bEMOB
TEJI U TUIOIIA el TIOBEPXHOCTEH

Jloka3siBaTh TeOpemMy 00 oObeMe 1apa.
Pemath cTepeomeTprdecKue 3aaaum,
CBsI3aHHBIE C 00BEMOM 1Iapa, IIapOBOTO
CETMEHTa, IapOBOT0 CEKTOpa,
JI0MA1bI0 CEepHI.

CpaBHUBATh M aHAJIU3UPOBATH
YTBEPIKJICHUS C LIEITBIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCYXKICHHM.
AHaIU3UpOBaATh U MOJICIIUPOBATH

Ha S3bIKE TEOMETPUH PEaTbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00HEMOM
nrapa, mapoBOro CerMeHTa, mapoBoro
CErMEHTa, IJIOMAbI0 chephl.
CB00OIHO OTIEpUPOBATH MOHATHEM
noI00HbIE TeJIa B IPOCTPAHCTRE.
Bbrauciars 00beMbl T€J C TOMOIIBIO
OTIPEJICIICHHOT'O UHTErpaa.

Pemath cTepeomeTpuueckue 3anayu,
CBSI3aHHBIC C COOTHOIICHHUSIMU MEXKTY
TUTOMIA/ISIMU TTOBEPXHOCTEMN

1 00beMaMHu MOJO0OHBIX TE.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKA3aTeIbHBIC PACCYKICHUS

TIPY pEIICHUN TEOMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C BBIUMCICHUEM 00HEMOB
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TEJ C MOMOIIbIO ONPEAECICHHOTO
WHTErpajia, HaX0XJACHUEM
COOTHOIIEHUS MEXY IIOMIAIsIMU
MOBEPXHOCTEN U 00beMaMU MOJOOHBIX
TeN.

AHanmu3upoBaTh U MOJICTIUPOBATH

Ha S3bIKE TEOMETPUU PEATbHBIC
CUTYalliH, CBSI3aHHbIC C 00bEMaMHU

Y TIOBEPXHOCTSIMU TeTI,

Ha JI0Ka3aTeIbCTBO U HAa HAXOXK/ICHUE
r€OMETPUUECKUX BEITUYUH

JIBHKEHUS

JIBMKEHUS! TPOCTPAHCTBA.
OtoOpaxenus. J[BrmxkeHus

U paBeHCTBO ¢uryp. O61IMe cBoicTBa
NBMOKCHUN. BUABI IBIDKEHUN:
napayyieIbHBINA EPEHOC, IEHTPaIbHAS
CUMMETpHS, 3epKajbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOA.
[IpeobpazoBanust momoous. [Ipsmas

u cdepa Diinepa.

['eoMeTpuueckue 3agaun

Ha IPUMEHEHUE JIBIKCHHUSI

[IpuMeHATH TpaBuUia BBIIOJHEHUS
JICUCTBUM CJIIO0KEHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHUSI BEKTOpa

Ha YUCJIO MPU PEIICHUU 3a/a4.
HaxoauTh KoOpAMHATHI BEKTOpA

B JJAHHOM 0a3uce U CTPOUTH BEKTOP
110 €ro KOOpJANHATAM.

BcnioMHUTB onpeiesieHue CKaasipHOTO
YMHOKEHUS U €70 CBOMCTBA.
BpraucisaTe ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHHUS JUTMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJIUBATh
MEePHEHINKYIIPHOCTh BEKTOPOB.
AHanMu3UpoOBaTh U MOJACIUPOBATH

67



denepanpuas pabouas mporpamma | Matemaruka. 10—11 xaaccs! (yriayOaeHHBINH YPOBECHB)

Ha s3BIKC TCOMCTPHH PCAJIBHBIC
CuTyaluu, CBA3aHHBIC C (I)I/ISI/I‘IGCKI/IMI/I
BCKTOPHBIMH BCIIMYMHAMMU.
Hcnoar3oBaTh IIpH PCUICHUHU 3aaa4,
CBs3aHHBIX C BCKTOpaMHU

B IIPOCTPAHCTBE, IINTAHUMCTPUICCKUC
q)aKTBI U METOABI.

CB000IHO OnEepUpOBaTh NOHITUSIMMU:
oToOpakeHue MPOCTPAHCTBA HA ceOsl,
ABHIKCHUC ITPOCTPAHCTBA,
HCHTpaJIbHAsA, OCCBAd U 3CPKaJIbHAA
CUMMCTpHUHU, HapaJIHGHBHBIﬁ

IMEPCHOC,; PABCHCTBO U HOIIO6I/I€
uryp.

I[OKEBI)IBaTB YTBCPIKACHUS O TOM, YTO
HCHTpaJIbHAaA, OCCBAsd U 3CPKaJIbHAA
CHUMMETPHH, MapajuIeIbHbIN IEPEHOC
ABIISAKOTCA ABUXKXCHHUAMMU.

BrImomHATE MpeoOpa3oBaHus OT00HS.

OmnepupoBaTh MOHITUAMU: TIPSIMAsT
u cdepa Ditnepa.

Pemrate reoMeTpruueckue 3aqaqn

C WCIIOJIb30BAHUEM JIBUKCHHIA.
Hcnonp30BaTh TpU PEIICHUH 33134
JIBHYKCHHS ITPOCTPAHCTBA U UX
CBOWCTBA
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[loBTOpEHUE, 00001IEHNE
U cCUCTeMaTu3alus 3HaHUI

17

O6o0maroiee NOBTOPEHUE OHITHIA
U METOJIOB Kypca reéOMETpHUH

10-11 xaccoB, cucteMaTH3aIHs
3HAHUU.

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAYKH U €€ POJib B Pa3BUTUU
COBPEMCHHBIX HH)KCHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJOTHIA

Pewrats crepeoMeTpruieckue 3agauun
Ha JI0Ka3aTeJIbCTBO MATEMATUYECKUX
OTHOIIICHUH, HAXOXKICHUE
r€OMETPUUECKUX BETUYUH (JJIMH,
YIJI0B, TIIOIIA/IeH, 00HEMOB).
Hcnonb3oBaTh Npu pelieHun
CTEPEOMETPUUECKUX 3a]1a4
MJIaHUMETPUUYECKUE (HaKThI

U METOJIBI.

[TpoBOANTH JTOTUYECKH KOPPEKTHHIE
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PELICHUU CTEPEOMETPUUYECKUX

Y TJJAHUMETPUYECKUX 3a7a4.
CpaBHHMBATh U AHAIU3UPOBATH
peabHbIE CUTYAIIUU U BBISBIIAThH
BO3MOKHOCTh €€ MOJICJINPOBAaHMS

Ha S3bIKE TEOMETPUHU.
MopaenpoBarh peajbHYI0 CUTYalUIO
Ha S3bIKE TEOMETPUU U UCCIIEIOBATH
ITOCTPOEHHBIE MOJIEIIN, B TOM YHCIIE
U C UCIIOJIb30BAaHHUEM ammnapara
anreOpsl.

Hcnonp30BaTh KOMIBIOTEPHBIE
MpOrpaMMBbl MPU PELICHUU 3a/1au.
[lonyuaTh npeacTaBieHUEe O TEOMETPUU
KaK O Pa3BUBAIOIICHCS HAYKeE,
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UCCIIENYIOIIECH OKPYKAIOLIUN MUD,
CBSI3aHHOM C peajbHBIMU O0BEKTaAMU,
IIOMOTAIOIIEH PELINUTh pealbHbIE
JKU3HEHHBIE CUTyaluU O POJIU
CTEPEOMETPHUH B PA3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

Y KOMITbIOTEPHBIX TEXHOJIOT U

OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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OEAEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VYueOHuniii kypc «BeposATHOCTH M CTAaTUCTUKA» YTIYOJIEHHOTO YPOBHS SIBIISIETCS
MPOJOJKEHUEM U PA3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca YIJIyOJIE€HHOTO YPOBHS
HA YpOBHE cpenHero oOmiero oOpa3oBaHusa. Y4eOHBbIH Kypc TNpe/lHa3HaueH
st GOpMUPOBaAHUS Y OOYYAIOIIUXCSA CTATUCTHYECKON KYJIBTYphl U MOHUMAHUS POJIU
TEOPHUH BEPOSTHOCTEH KaK MAaTEeMaTHYECKOTO MHCTPYMEHTA JJIS U3YUYEHUS CIydalHbBIX
COOBITHI, BEIMUUH U TiporieccoB. [Ipu u3ydeHun Kypca o0OTraimarTcsl MpeCcTaBICHUs
0o0ydJaromuxcs 0 METOJIax MCCJIEIOBaHUSI U3MEHYMBOTO MUPA, Pa3BUBAETCS TOHUMAHHE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOU
YaCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PECHUA.

Copepsxanue yueOHOro Kypca HanpaBJIeHO Ha 3aKpervieHue 3HAHUH, MOTyYeHHBIX
Py U3YYEHUU Kypca Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, U Ha Pa3BUTHE
IPEACTaBICHUN O CIyYalHBIX BEJIMUMHAX M B3aUMOCBSI3SIX MEXKIY HUMH Ha Ba)KHBIX
npuUMepax, CIOKETbl KOTOPBIX MOYEPIHYTHl M3 OKpYy’Kawomero mupa. B pesynbraTe
y oOyvarommxcs JOKHO  chOpMHpOBaTbCA  TpelICTaBlieHne o  Haubosee
yIOTPEOUTENbHBIX U OOIIMX MAaTEeMAaTHYECKUX MOJEINSX, UCTIOIb3YEMbIX ISl ONMHUCAHUS
AHTPOMOMETPUUYECKHUX U IEMOTpaPUUECKUX BEIIMYUH, MOTPEITHOCTEN B pa3InyHbIe poia
U3MEpPEHUsX, JUINTETbHOCTH O0€30TKa3HOW paboThl TEXHMYECKUX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUU M MIPOIIECCOB B 00IIECTBE. YUCOHBIN KypC SBIISICTCS
0a30i1 I OCBOGHHS BEPOSATHOCTHO-CTATHCTHMYECKHX METOJOB, HEOOXOIUMBIX
CIEUUAIUCTAM HE TOJIbKO HH)KEHEPHBIX CHEHUAIBbHOCTEW, HO TAaKXKE€ COLMAIbHBIX
U TICUXOJIOTHYECKUX, TTOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIC HAYKU B 3HAYUTEIHHOM
Mepe UCTONB3YIOT amnmnapar aHanu3a O0JbIIUX JaHHBIX. LleHTpabHy0 YacTh y4eOHOTro
Kypca 3aHuMaeT 0OCYXIEeHHE 3aKOHa OOJbIIMX uYucel — (yHIaMEHTaJbHOTO 3aKOHa
MPUPOBI, UMEIOIIET0 MATEMATHYECKYIO (hOpMATTU3AIIHIO.

B cooTBercTBMM C yKa3aHHBIMM LEISIMU B CTPYKType Y4eOHOro Kypca
«BeposATHOCT, W CTaTHCTUKA» Ha YIAyOJEHHOM YpPOBHE BBIIEIECHB OCHOBHBIC
conepkarenbHble JUHUU: «CiydaiiHple COOBITUS M BeposiTHocTH» U «CiydaitHbie
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMruMO OCHOBHBIX JTMHUHN B yU4EOHBIN KypC BKIFOUCHBI DJIEMEHTHI TeOpHH Tpados
1 TEOPUH MHOKECTB, HEOOXOJAUMBIE JJIsl MMOJTHOLIEHHOTO OCBOEHUSI MaTepuala JaHHOTO
y4e0HOTO Kypca ¥ CMEKHBIX MATEMAaTHUECKIX YI€OHBIX KypCOB.

Conepxanue nuHun «CiydailHble COOBITHUS M BEPOSITHOCTU» CIYKUT OCHOBOM
st GOpPMHUPOBAHUSL TPEACTABICHUNM O paclpeieieHuu BEPOSITHOCTEH  MEXIy
3HAYEHUSIMUA CIIyYalHBIX BEJIWYMH. BaKHYX0 4acTh B 3TOM COJEPKATEIBHOM JIMHHUHU
3aHUMAaEeT U3YUYEHHUE F€OMETPUUYECKOr0 U OMHOMUANIBHOTO paclpeieIeHU U 3HAKOMCTBO
C UX HENPEPbIBHBIMU aHAJIOTAMHU — [MOKA3aTEJbHBIM U HOPMAJIbHBIM paclpeeICHUsIMH.
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Tewmsl, CBsI3aHHbIE C HENPEPbIBHBIMU CIIy4allHBIMM  BEJIUYHHAMH
U pacnpeereHUs MU, aKLIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha ONMMCAHUU U U3YYECHHUH
CIIy4ailHBIX SIBJICHHMII € TIOMOUIbIO HENpPepbIBHBIX (QyHKUMHA. OCHOBHOE BHUMAaHHE
yIeseTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY pacipeleICHUSIM.

B yueOHOM Kypce mpenycMaTpuBaeTcsi 03HAKOMUTEIbHOE U3YyUEHUE CBSA3H MEXY
CIIy4ailHBIMM BEJIMYMHAMU W ONHCAHHE 3TOM CBA3M C MOMOIIbIO KO3 (dULIMEHTA
KOPPEJSLMU U €r0 BHIOOPOUYHOTO aHaAIora. DTH 3J€MEHThI COACPKAHUS Pa3BUBAIOT TEMY
«/IluarpaMmmMbl paccenBaHus», U3YUYECHHYIO Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMUs,
¥ BO MHOT'OM OIMPAIOTCS Ha CBEJIEHUS U3 KypCOB aireOpbl U TeOMETPHUHU.

Eme oauH sneMeHT cojiepikaHus, KOTOPbIA MpeasiaraeTcsi Ha 03HAKOMUTEIHbHOM
YPOBHE — TIOCJIEIOBATEIbHOCTh CIIY4alHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOIIMX
B eAUHUIy BpeMeHUu. O3HaKOMIIEHHE C paclpeleleHUeM BEPOATHOCTEH KOJIMYECTBA
TaKUX COOBITUI HOCUT PAa3BUBAIOUIUI XapaKTep U SIBISETCS aKTyaJIbHBIM JJisl OyAyLIuX
a0UTYpUEHTOB,  MOCTYMAOIIMX  HAa  y4eOHBbIE  CHEIMAIbHOCTH,  CBSI3aHHbBIC
C OOIIECTBEHHBIMHU HAYKaMH, IICUXOJIOTUEHN U YIIPaBICHUEM.

OO6miee 4YuCIO dYacoB, PEKOMEHJOBAHHBIX [JIsi HM3Y4YeHHs Yy4yeOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKa» Ha yriayOjgeHHOM ypoBHe, — 68 uyacoB: B 10 kiacce —
34 gaca (1 yac B Hezen0), B 11 kiacce — 34 gaca (1 gac B Henernto).

COJEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: uukibl U mnenu. CteneHb (BaJEHTHOCTH)
BepiuHbl. ['padsl Ha mIockocTr. JlepeBbs.

CrnyuyaliHbIe SKCTIEpUMEHTHI (OTIBITHI ) U CITydaiHbIC COOBITHS. DJIEMEHTAPHBIE COOBITHS
(ucxonpl). BeposTHOCTH CllydaliHOTO COOBITHS. bBIIM30CTh YAaCTOTHI W BEPOSTHOCTH
coObITHil. CiyyaifHbIe OMBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepan Hajg COOBITHSIMHU: TIEpeceueHHe, OOBbEIUHEHUE, MPOTHUBOIOJIOKHBIC
coObITHs. J{narpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTh. YMHOXKEHUE BEPOSITHOCTEW. JlepeBo cCilydyallHOTO
skcniepumenTa. Popmyna mnonHou BeposTHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHSI.

bunapublii ciyuyaliHbld ONBIT (KMCHOBITAHHWE), ycnex M Heynaya. HezaBucumbie
ucnbiTanud. Cepus HE3aBUCUMBIX HCIHBITAaHUNW 10 TepBoro ycmexa. llepectaHoBku
u ¢dakropuan. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCHUMBIX uchbITaHUW bepHymnu. CiyyallHbld BbBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacripenenenue BeposTHOCTEH. J{narpamma pacnpeiesieHusl.
Onepanuuy Hajx ciydalHbIMU BelMYMHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacrpeieseHui, B TOM YUCJIE TEOMETPUUECKOE U OMHOMUATILHOE.

CoBMecTHOE pacnpefeseHHE IBYX CIy4alHbIX BeanunH. HezaBucumele cioydaitHbie
BEJIMYUHBI.
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MaremaTtnueckoe OXujaHUE CIydailHON BenuuuHbl (pacnpeaeneHus). [Ipumepst
MPUMEHEHUSI MaTEMaTUYECKOro OXHUAaHUs (CTpaxoBaHMe, jorepes). MareMaTnyeckoe
OXHJIaHWE OWHApPHOM CIydailHOM BeIMYUHBI. MaTeMaTUYeCcKoe OXHUJAHHUE CYMMBbI
CIIy4ailHBIX BeIMYMH. MaTeMaTH4ecKoe 0KUJaHUE FT€OMETPUUECKOI0 U OMHOMHAILHOTO
pacupeneseHuNn.

Jucnepcust U cTaHAApPTHOE OTKJIOHEHHWE CIIy4YallHOW BEIMYMHBI (pacrpeaesieHus).
Hucnepcust OuHapHOM  ciydyallHOM  BeIMYMHBL. ~ MaTemaTHdeckoe  OXHUAaHHE
IIPOU3BEICHUSA U JUCHEPCUS CYMMbI HE3aBUCHMBIX CIy4alHBIX BeJWYUH. J(ucnepcus
U CTaHJapTHOE  OTKJIOHEHHWE OMHOMMANBHOTO  pacnpeneneHus. Jucnepcus
Y CTaHIAPTHOE OTKJIOHEHUE T€OMETPUUECKOr0 PaCIIpEICIICHUS. .

11 KJIACC

HepaBenctBo YeObniméBa. Teopema YeOwnméBa. Teopema bepuymin. 3akoH
Oonpmux yucena. BeiOopouHblli MeTO UcCenqoBaHuil. BeIOOpOUYHBbIE XapaKTEPUCTUKHU.
OrneHrBaHNE BEPOSITHOCTU COOBITHS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTenmmx
TUIIOTE3 C IOMOIIBIO0 U3YYEHHBIX PaCIpe/ICICHUM.

HenpepsiBHble  chnydaiiHble  Benu4uHblL.  [Ipumepnl. DyHKUMS  IIOTHOCTH
BEPOSITHOCTHU pactpeieNieHus. PaBHOMEpHOE paclpeaesieHue U ero CBOMCTBA. 3ajauu,
IPUBOASIINE K MOKA3aTEIbHOMY paclpeeleHUI0. 3a1auu, IPUBOASAIINE K HOPMAJIbHOMY
pacrtpeneneHnto. OyHKIUSA MIOTHOCTA BEPOSTHOCTU MOKA3aTENIBHOIO paclpeeseHus,
(GYHKIUS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeaenenus. OyHKIHS I0THOCTH
Y CBOMCTBA HOPMAJIBHOT'O PacCIpeIeICHHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, MPUBOISIINE
K pacnpenenenuto Ilyaccona.

KoBapmarus nByx ciaydaHeiX BenwuuH. KoadPuimeHT JTUHEHHOW KOPPEISIUy.
CoBMmecTHBIC HAOMIOJAEHUS JABYX BEIUYHH. BBIOOpOUYHBIN KOI(DIUIIMEHT KOPpEISIuu.
Paznuume Mexny NMHEMHOW CBA3bI0O M NPUUYUHHO-CIICACTBEHHOM CB3bI0. JIMHEeWHas
perpeccusi, METOJI HAUMEHBIINX KBaJAPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oO0yJaronuiicss Hay9uTCs:

K xonny 10 kiacca oOydaroniuiicst Hay4uTCs:

CBOOOJTHO OTEpPUPOBATh MOHATUAMH: Tpad, MmiIockuii rpad, cBs3HBI Tpad, MyThH
B rpade, 1emnb, UK, EPEBO, CTEIEHb BEPIITUHBI, IEPEBO CITyYaHOTO AKCIIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHITHIMU: CITyYaWHBIN IKCIIEPUMEHT (OTIBIT), CIIydaitHOE
COOBITHE, DJIEMEHTAPHOE CIIydailHOe COOBITHE (IIIEMEHTAPHBIM HMCXOM) CIY4ailHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUM B OMNBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh W (OPMYIHPOBATH COOBITHS: IepecedeHre, OObEAUHEHHE JTaHHBIX
COOBITUI, COOBITHE, MTPOTUBOMOJIOKHOE JTAHHOMY, MCIIOIb30BaTh JUarpaMMbl Jiliepa,
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KOOPJMHATHYIO TOPSIMYIO JJIsl PELICHUs 3a/ay, MOJb30BaThCsi (HOPMYION CIOXKEHUS
BEPOSITHOCTEN ISl BEPOATHOCTEH ABYX U TPEX CIyYailHBIX COOBITHIA;

ONEPUPOBATh NOHATHUAMU: YCIOBHAs BEPOSITHOCTb, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYYAHOTO 3KCIEPUMEHTA, HAXOJIUTHb BEPOSTHOCTH
COOBITHI ¢ TOMOIIBIO MTpaBUIa YMHOXKEHHS, IepeBa CIy4ailHOro OmbITa, UCIOJIb30BaTh
(dopMynly MoOiHOM BeposATHOCTH, (popmyny baileca mpu pemeHun 3agad, OnpenessTh
HE3aBUCUMOCTb COOBITUM 10 (JOPMYJIE U 10 OPraHU3ALMK CITyYalilHOTO SKCIIEPUMEHTA;

MPUMEHSATh U3YYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI /ISl IEPEUUCIICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUN CIy4allHOTO ONBITA, PEUICHUS 3a/Jay M0 TEOpUu
BEPOSATHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: OMHAPHBIN CIIy4ailHbIM OMNBIT (UCTIBITAHUE),
yCHEX U HEyJlaua, HE3aBUCUMbIE UCTIBITAHUS, CEPUS UCTIBITAHUN, HAXOJAUTh BEPOSITHOCTU
COOBITHII: B CepUM HCIBITAaHUI 10 MEPBOro ycrexa, B Cepuu UchbITaHuil bepnymim,
B OTIBITE, CBA3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEUHOI COBOKYITHOCTH;

CBOOOJHO OMEpPUPOBATH TMOHATUSMU: CIydallHas BeJIMYWHA, paCIpeesieHue
BEpPOATHOCTEH, JuarpaMma pachnpefeieHusi, OuHapHas ClydailHas  BeJIUYMHA,
reoMeTpuieckoe, ONHOMUAIBLHOE pacIpe/iesieHuE;

ONEPHUPOBATH MOHATUSIMU: COBMECTHOE PACIIPEAEIEHUE IBYX CIyYailHbIX BEJIMYMH,
UCMOJIb30BaTh TaOJUIy COBMECTHOTO pacCHpEeleNeHus JABYX CIy4alHbBIX BEIMYUH
IUISL BBIIEIICHUS PACIPENEICHUs KaXKIOM BEJIMYMHBI, OIPEHCICHUS HE3aBUCUMOCTHU
CIIy4alHBIX BEJIUYUH;

CBOOO/IHO OINEpPUPOBaTh IOHATHEM MATEMaTHUECKOTO OXUIAHMS CIIydyalHOM
BEJIMYUHBI (pacHpelesieHns1), MPUMEHSTh CBOMCTBA MaTEMaTHUYECKOTO OXKHJIAHUS
OpyU pElIeHUH 3a/ay, BBIYUCIATH MAaTEMaTHYEeCKOe OXXHUJIAaHUE OMHOMHUAIBHOTO
U T€OMETPHUUYECKOr0 PACIPEACIICHUM;

CBOOO/IHO OIEpPUpPOBaTh MOHSATUSMU: JAMCIEPCHs], CTAHAAPTHOE OTKJIOHEHHE
CIy4alHOM BEJWYWHBI, NPUMEHATH CBOWCTBA JUCIEPCUU CIYYaWHOW BEIMYUHBI
(pactipenesieHrsl) TNpU  PELIEHWM 3a]ad, BBIUMCIATH JUCHEPCUI0 W CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUUYECKOr0 1 OMHOMHAIIBHOTO pacHpeIeIeHUN.

K xonmy 11 kiacca o0yJaronuiicss HAy9uTCs:

BBIYHCIISATh BBIOOPOYHBIC XApAKTEPUCTHKU IO JaHHOW BBHIOOPKE M OIEHUBATH
XapaKTepUCTUKN  TEHEPAJbHOW  COBOKYIMHOCTH  JIaHHBIX 1O  BBIOOPOYHBIM
xapakTtepuctukaM. OlLEHHBaTh BEPOSITHOCTU COOBITUH W MPOBEPATH MPOCTEUIINE
CTATUCTUYECKHUE TUIOTE3bI, MOJIb3YSICh HU3YUYEHHBIMU PacCIpeAeICHUSIMU;

MPUBOAUTH MPUMEPHI 3a/ad, MPUBOJAIIUX K MOKA3aTEIbHOMY paclpeleNICHHUIO,
3a/Ja4, MPUBOIIMX K HOPMaJIbHOMY pacnpeneneHuo. OnepupoBaTh NOHSATHUAMU:
(GYHKIUS TUIOTHOCTH BEPOATHOCTH TIOKA3aTENBHOTO  pacmlpeneneHus, (QyHKIUI
IJIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO pacrpejeneHusi, (yHKIHUS T[UIOTHOCTA U
CBOMCTBa HOPMAJIBHOTO paCpPEICICHHUS;

onpenenarb Ko3(PQGUIMEHT JTUHEUHOW KOoppensuuu, BbIOOPOUYHBIM KO3 hUIIEHT
KOPPEJISIUU.
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10 KJIACC
HazBanue KonnuecTBo OCHOBHBIE BU/IbI I€SITETbHOCTH
OcHOBHOE conep:KaHue
paznena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHTHl Teopuu rpadoB 3 I'pad, cBs3HBIN Tpad, npeacTaBieHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3H
3a/1a4M ¢ MOMOIIBI0 rpada. MEXy HUIMH C TTIOMOIIIbI0 rpada,
Crenensb (BaJlGHTHOCTbH) BEPILIUHBI. HaXOJIUTh MYTH MEXAY BEPIIMHAMU
[TyTs B rpade. Llenu u nukIb. rpada.
I'padsr Ha TOoCcKOCTH. JlepeBo Boinensate B rpade 1nenu v uKIbl.
CIIy4aHOT'O SKCIIEPUMEHTA CtpouTth AepeBO MO ONMHUCAHUIO
CJIy4aifHOTO OTbITa, OMUCHIBATH
Clly4aifHble COOBITUSI B TEPMHUHAX
nepeBa.
Pemate 3a1aun ¢ mOMONILIO
rpa¢oB
Ciy4ailHbl€ OIBITHI, 3 CryyaliHble SKCIIEPUMEHTHI (OITBITHI) Bbis1en1sTh U ONUCHIBATD

CITy4aliHbIE COOBITHS
1 BEPOSTHOCTH COOBITHI

U CITy4aifHbIe COOBITHS. DIIEeMEHTAPHBIC
coObITHs (MCX0/bI). BeposiTHOCTD
ciydaifHoro coObiTusi. BepostHoctu
COOBITHIA B OTIBITaX

C paBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

CIIy4aifHbIe COOBITHS B CITydaliHOM
OIIBITE.

®opMyIUPOBaATH YCIOBUS MTPOBEACHUSA
CJIy4ailHOTO OIIBITA.

HaxoauTh BEpOSATHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU HCXOIAMU
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Oneparuun

HaJl MHOKECTBAMHU

U COOBITUSIMU.
CiioXeHue 1 yMHOXKEHUE
BEPOATHOCTEHN.
VYciioBHas BEPOSITHOCTb.
HezaBucumsbie coObITHS

[Tepeceuenue, 00beAMHEHNE MHOXKECTB
U COOBITH, MPOTUBOIIOIO0KHBIE
coObITHs. Dopmyna cloxKeHUs
BEPOATHOCTEN Y CIIOBHAsI BEPOSATHOCTD.
YMHOXKEHUE BEPOATHOCTEM.

dopMyJia yCIIOBHOW BEPOSITHOCTH.
dopMyJia HOJTHON BEPOSATHOCTH.
®opmyna baiteca. HezaBucrumeble
COOBITHSI

Hcnonp30BaTh AuarpaMMel Diiiepa

1 BepOabHOE OMUCAaHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaIyuit

HaJ[ COOBITUSIMU.

OreHUBaTh U3MEHEHUE BEPOSITHOCTEH
COOBITHI 10 MEpE HACTYILJICHUS
JPYTHX COOBITUI B CTyd4allHOM OITBITE.
PemaTts 3ama4um, B TOM 9HCIIe

C MCIIOJIb30BaHKMEM JIepeBa CIy4alHOTO
OIbITa, (POPMYJT CIIOKCHHS

Y YMHOEHUS BEPOSITHOCTEH

DneMeHThl KOMOUHATOPUKHU

KombunaTopHOE NTpaBUIIO YMHOXKECHUS.
[TepecranoBku u akropuan. Yucmo
coueranui. TpeyronsHuk Ilackans.
®opmyna 6uHoma HeroToHa

dopMyIupOBaTh U TI0KA3bIBAThH
KOMOHMHATOPHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOKEHUS,
U3y4YeHHbIE KOMOMHATOPHBIE (OPMYITBI
JUTSI TICPEUYUCIICHUS JIEMEHTOB
Pa3ITUYHBIX MHOXKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Top30BaThest hopMynoit

U TpeyroyibHuKoM [lackais

JUISL OTIPENICIICHHS] YK CIIa COYETAHUM.
[TpumensTs hopmyny OuHOMA
HeroToHa 11t mpeobpa3oBaHms
BBIPAKCHU U
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Cepun nocnenoBaTEIbHbIX ) buHapHbIi Cily4yalHbIN| ONBIT Pa30uBaTh Cl10KHBIE SKCIIEPUMEHTHI

ucnslTaHul. Mcnpitanus (ucmibITaHUE), yCIEX U HEeyAaya. Ha OTIEJIbHBIC UCIIBITAHUS.

bepuynnu. He3zaBucumpbie ncnbiranus. Pemats 3agaum Ha mmouck

Crnyualinblii BEIOOD Cepust HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VCIIBITAHUH 10 IIEPBOTO ycIiexa
HE3aBUCUMBIX UCHbITAaHUN bepHysuim. U B CepusX ucnblTaHui bepHysm,
Crny4aiiHblil BBIOOp U3 KOHEUHOU a TAK)KE B OIBITAaX CO CIy4anHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEYHOU COBOKYITHOCTH
[Ipaktuueckas pabora C MCTIOJIb30BaHUEM KOMOMHATOPHBIX
C HCIOJIb30BAHUEM DJIEKTPOHHBIX ¢dakToB U (HopMys, B TOM YUCIE B XOE
TabJIUIL MPAKTUYECKOM pabOThl C MPUMEHEHHEM

CTaHJAPTHBIX (QYHKIIHIMA
Ciy4aliHble BEIIMYHHBI 14 Cryuaiinas BennunHa. Pacnipenenenue OcBanBath NOHATHSA: CIIydaiiHas

" pacClIpCaciICHuAd

BEpoOATHOCTEN. [[narpamma
pacmpenenenus. Onepauun

HaJ| CIIy4ailHbIMHU BEJIMYUHAMH.
[Ipumepsl pactipenenenuii. bunapHas
ciy4yarHas BeJM4yuHa. [ eomeTpryeckoe
pacn-peaenenue. bunomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0KUJIAHUE CITyYalHOW BEJIIMYUHBI.
CoBMecTHOE pacpeielieHHE IBYX
CIIy4alHbIX BeanunH. He3aBucumele
ciy4aitHele BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOI0 OKUIAHUS.

BEJIMYMHA, pacipeaesieHue, Tabauma
pacripefieneHus, Juarpamma
pacrnpeneneHus.

HaxonuTh 3HaY€HHS CyMMBI

Y TIPOU3BEICHUS CIIyYallHbIX BEJINYHUH.
Crtpoutb OMHapHBIE pacupeeIeHus
10 OMMCAHUIO0 COOBITUI B CITyYalHBIX
onbiTaXx. CTPOUTH U paclo3HaBaTh
TCOMETPHYECCKOE U OMHOMHUATIBLHOE
pacnpeneneHus.

Pemrats 3aa4n Ha BEIYUCIICHUE
MaTeMaTH4YEeCKOIO OXKHUIAHUS.
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MaremaTtuueckoe oxujgaHue OuHapHOM
CIly4YallHOM BEJIUYHHBI.
MaremMatudeckoe OKuIaHue
r€OMETPUYECKOT0 1 OMHOMHUATILHOTO
pacnpenenenuid. Jlucnepcus

Y CTaHJAPTHOE OTKJIOHEHHE.
Jucnepcust OMHApHO cilydailHON
BeaMYuHbI. CBOMCTBA JUCIIEPCHUN.
MaremaTnueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHUMBIX CIyYalHbIX BEJINYMH.
Jucnepcusi OMHOMUATIBLHOTO
pacnpeneneHus.

[IpakTuueckas padora

C HCIIOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIHI]

CTpouTh COBMECTHBIE PACIPEACICHUS.
N3yyaTh cBOMCTBAa MaTeMaTUYECKOIO
OXKUAHUS.

Pemats 3agaun ¢ nOMOLIBIO
V3yYEHHBIX CBOWCTB.

[To n3yueHHbIM (popMyaM HaXOAUTh
MaTEeMaTUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMHUATLHOE
pacnpenesneHus

OcBauBaTh MOHSTHUA: JUCIIEPCHS,
CTaHJAPTHOE OTKJIIOHEHUE CIyYaluHON
BEJINYMHBI.

Haxonuts nucnepcuto

10 PacCIpeEIICHUIO.

N3yuath cBOMCTBA IUCIIEPCUU.

[To u3ydeHHbIM opMysIaM HAXOTUTh
JACTIEPCUI0 OMHOMHUATILHOTO
pacnupeneneHus, B TOM YUCIie B X0/1e
MPAKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC
Hazpanune KonunuecTtBo OcCHOBHBIEC BUBI AESITEIBHOCTH
OCHOBHOE cOnEpKaHUE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
3akoH OOJBIINX YHCEI 5 HepasenctBo UeOnieBa. Teopema Pa3bupath 10Ka3aTenbCcTBA TEOPEM.

Yeobnimea. Teopema bepnyiu.
3akoH OonblIKX Yynces. BeibopouHbIit
METOJ1 UCCIIEOBaHMIA.

[IpakTuueckas pabora

C UCIOJIb30BAHUEM DJIEKTPOHHBIX
TabJIUIL

OcBauBaTh BHIOOPOYHBIA METO/
WCCIIEJOBAHUM, B TOM YHCJIE B XOE
MPAKTUYECKON pabOoThI

DNEeMEHThl MaTeMaTHUECKOM
CTaTUCTHUKH

I'enepanbHasi COBOKYITHOCTD

U cily4aifHasi BBIOOpKa. 3HAKOMCTBO
C BEIOOPOYHBIMH XapaKTEPUCTUKAMHU.
O1nieHKa cpeHero u Jucriepcuu
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapaktepucTuk. OLeHuBaHuE
BEPOSITHOCTEN COOBITHI IO BBIOOPKE.
Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C MOMOILBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUMN.
[MpakTuyeckas padora

C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIAILL

OcBauBaTh MOHATHS: TEHEpATbHAs
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpellHee U BBIOOpOUYHAs TUCTIEPCHS.
Brruncnars BBIOOpOUYHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
r€HEPaJIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYECKAS
rUI0TE3a.

OueHuBaTh BEPOSITHOCTb COOBITUI

U TIPOBEPSTH MPOCTEHIINE TUITOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIaHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUYECKON
paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacTpeieieH s]),
[I0Ka3aTeIbHOE

1 HOpMaJbHOE
pacrpeneneHus

[IprMepsl HENPEPBIBHBIX CIIyYalHBIX
BeNMYUH. QyHKIMS IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3ana4,
IPUBOASAIINX K ITOKA3aTEIbHOMY

Y K HOPMaJIbHOMY PaclpeiesICHUsM.
@DyHKIMA NIOTHOCTU BEPOSATHOCTH
II0KA3aTEJIbHOIO PACIIPEAECICHHUS.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
HOPMAaJIBHOT'O pacIpeesICHUs

3HAKOMUTLCS TTOHATHUSIMMU .
HEIpepbIBHAsA CllyyalHas

BEJIMYMHA, HEPEPHIBHOE
pacripeieneHue, GyHKIUS MII0OTHOCTH
BEPOATHOCTH.

HaxonuTh BepOsSTHOCTH COOBITHIA
10 JTaHHOUW (YHKIIMH TUIOTHOCTH.
3HAKOMUTHLCS C MOHSITHUSIMH .
MOKa3aTeJIbHOE PACIIPEICIICHHUE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
Bbis1enITh 0 ONMUCAHUIO CIy4YailHbIe
BEJIMYMHBI, paCIpe/ICICHHBIC

T10 MOKA3aTeJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa36upats npumeps 3a1ad,
MPUBOIAIIMNX K OKA3ATETbHOMY
pacIpeieICHUIO U K HOPMaJIbHOMY
pacIpeeeHUIO

Pacnpenenenne Ilyaccona

ITociienoBaTEILHOCTD OJIMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, TPUBOAAIIECH

K pacupenenenuro Ilyaccona.
[MpakTuyeckas padora

C UCITOJIb30BaHUEM DJICKTPOHHBIX
Ta0JIAILL

Briaensats 1o onucanuio Cay4yanHoOro
ONbITA BEJIWYHUHBI, PACIPEACICHHBIC

o 3akony Ilyaccona.

Pemarte 3amaun, B TOM 4HClE B XOJI€
MPaKTHIECKOM pabOThI C IPHUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUN JICKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CIy4ailHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NMOHATHA: KOBapHAaLKs,
BEJINYMHAMH BennunH. Koadduuuent koppensuuu. K03 DULIMEHT KOppeNALuH, TUHEHHAS
CoBMecTHbIE HaOJIOIEHUS IBYX 3aBUCHUMOCTb.
BeaM4MH. BeiOopounsiii koaduirieHT | OueHuBaTh XapakTep CBS3H MEXKIY
Koppensuuu. Paznuuue mexmay CIIy4ailHBIMU BEJTMUYMHAMU, UCXOS
JMHEHHON CBSI3bIO M PUYUHHO- U3 MPUPOJIBI TAHHBIX U BHIYMCIEHHBIX
CJICICTBEHHOM CBA3bI0. JINHEelHas XapaKTEPUCTHUK.
perpeccus. [Ipaktuueckas pabora Hcnonb3oBaTh AMarpaMMbl
C UCIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHus sl ©300paxeHUs
TabJIUIL COBMECTHOI'O PACCEUBaHMUS
JTAHHBIX.
Haxoaute k03¢ duiireHTs ocu
JarpaMMsbl, B TOM YHUCJIE
B XOJI€ IPAKTUYECKOU
paboTHI C NPUMEHEHUEM CTaHAAPTHBIX
byHKIMH
O060011IeHne 11 [IpeacraBineHne TaHHBIX C TOMOIIBIO IToBTOPSITH U3YYEHHOE U BHICTPAHUBATh

A CUCTeMaTHu3alus 3HaHUHI

TaOIMI] U JUArpaMM, oMcaTeIbHas
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMHU COOBITHSIMH,
BBIYHCJIEHUE BEPOSITHOCTEN
COOBITHI ¢ MpUMeHeHneM (popmyn
U TpaMueCcKuX METO/I0B
(KkoopaMHATHAS TIpsMasi, 1EPEBO,

CHUCTEMY 3HAHUU
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nuarpamma DJitiepa), ciaydaiiHble
BEJIMYMHBI U pacipeaesiCHus,
MaTeMaTH4YeCKOE OXKHUIaHUE
CIIly4alHOMN BEJIMYMHBI

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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IMEPEYEHB (KOAU®PUKATOP) IPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHMUS U DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis poBeNEHUsI €IUHOrO TOCYJapCTBEHHOIO HK3aMEHa 10 MaTeMaTHKe (manee —
EI'D mno wMartemaTuke) UCIOIb3yeTCsl TNepedeHb (Koau(pukaTop) MpOBEpSIEMBbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMBI
CpeaHero ob1ero 00pa3oBaHus U DJIEMEHTOB COJEP KAHUS.

IIpoBepsiembie Ha EI'D mo matemaTuke TpeOOBaHMS K pPe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001ero 0Opa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
POBEPSEMOTO OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbl CPETHETO O0IEro
TpeOoBaHuUs oOpa3oBaHus
1 Brnanenue meronamMu J0Ka3aTeNnbCTB, aITOPUTMAMHU PELICHHS 3a/1a4;

yMeHre (GOopMyIUpOBaTh U ONEPUPOBATH MOHITHAMH: ONpEACIICHUE,
aKCMOMa, TeopeMa, CIIeICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbCTBO,
paBHOCWJIBHBIE  (OPMYITUPOBKH,  MPUMEHITh  HMX;  yMEHHE
dopmynupoBaTh 00paTHOE ¥ TIPOTHBOIIOIOXKHOE YTBEPXKICHHE,
NPUBOANTHh TIPUMEPHl M KOHTPIPHMEPHI, WCIIOIH30BATh METOJ
MaTeMaTHICCKOU VHTYKIIHH; IPOBOJIUTH J0Ka3aTelbHbIC
pacCyKIeHWss TIpH pEIICHHH 3a/]ad, OIEHUBATh JIOTUUYECKYIO
NPaBUIBLHOCTh PACCYKICHUH; yMEHHE OICPUPOBATH TOHATHUSIMH:
MHOJKECTBO, MOJMHOXKECTBO, OINEPAIMU HaJ MHOXECTBAMH, YMCHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT i OMHUCAHUS
pEaNbHBIX MPOLIECCOB U SBICHUHN U MPU PEUICHUU 3a/1a4, B TOM YHCIIE
U3 JIPYruX Y4eOHBIX MPEAMETOB; YMEHHE ONEPUPOBATH MOHATHUSMU:
rpad, cBsI3HBIN Trpad, nepeBo, MUKI, Tpad Ha TUIOCKOCTH; yMEHHE
3aJlaBaTh ¥ ONHUCHIBaTh Tpadbl  pa3IUYHBIMU  CrOcO0aMu;
MCTIOJIb30BaTh Tpadbl IPH PEIICHUH 337129

2 YMeHune onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO0, LIEJ0€ YHCIIO,
CTEIEHb C LEJIbIM II0Ka3aTeJeM, KOPEHb HATypajJbHOW CTEIICHH,
CTEIIEHb C PALMOHAJIBHBIM I0KA3aTENIEM, CTENIEHb C JEUCTBUTEIIbHBIM
MmokaszaTesjaeM, JiorapuM Uucia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOJIYJI0, PALMOHAJIBHOE YHCIIO,
APPAUHOHAIBHOE  YHCIIO, MHOXECTBA  HATYpPAJIbHBIX,  LEJbIX,
pallMOHANBHBIX, JACHCTBUTEIBHBIX YHCEJ; YMEHHE MCIIOIb30BaTh
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MPU3HAKU JIETUMOCTH, HAUMEHBIITUN 00NN JeIUTENh 1 HAUMEHbIIIEeE
oO11iee kpaTHoe, anroput™ EBkinaa npu penieHuu 3aaaq; 3HaKOMCTBO
C Ppa3IUYHBIMH TO3UIIMOHHBIMU CUCTEMAaMH CUMCIICHHS; YMEHUE
BBITIOJIHSIT BBIYMCIICHUE 3HAYCHUM M MPeoOpa3oBaHUS BBIPAKEHUIM
CO CTemeHAMH U Jorapudmamu, npeoOpa3oBaHus JIpoOHO-
pallMOHATBHBIX BBIPAXKEHUN;, yMEHUE OINEPUPOBATH MOHSITHUSIMU:
MOCJIEIOBATENILHOCTh, apu(pMeTUUECcKasi IPOrpeccusi, reoMeTprudecKas
nporpeccus, OECKOHEUHO yObIBarollasi TeOMETpUUECKas MPOrpeccus;
yMEHHUE 3a7aBaTh IMOCIEI0BATEIbHOCTA, B TOM YHUCJE C IOMOIIbIO
PEKYppPEHTHBIX  (OpMyJ; YMEHHE ONEpPUPOBATh  MOHSATUIMHU:
KOMILUIEKCHOE YHUCJIO, COMPSHKEHHBIE KOMIUIEKCHBIE YHWCIa, MOJYJh
U apryMeHT KOMIUIEKCHOTO uwucliia, ¢opma 3amucu KOMILIEKCHBIX
yucen (reoMeTpuyeckasi, TpPUrOHOMETpUYecKas W anreOpanyeckas);
YMETh MPOU3BOJAUTH ApUPMETHUECCKUE JICHUCTBUA C KOMILICKCHBIMHU
YUCJIaMU; IPUBOJIUTH MPUMEPHI UCTIOIB30BAHUS KOMITJIEKCHBIX YUCET;
OTIEPUPOBATH TMOHATHAMU: MaTpulla 2 X 2 u 3 X 3, omnpeaenuTesb
MaTpPHIIbI, TECOMETPUUECKUN CMBICIT OTIPEACIIUTEIIS

YMeHne onepupoBaTh MOHATUSMU: pPallMOHAIbHBIE, UPPALIUOHAIBHBIE,
MoKa3aTeNbHbIE, CTENIEHHBIE, TIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUSI W HEPABEHCTBA, WX CHUCTEMBbI; YMEHUE ONEPUPOBATH
MOHSITUSAMHU: TOXKIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHHW W HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHHUE pelaTh YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBI C MOMOUIBIO PA3JIMYHBIX MPUEMOB; pELIaTh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MAapaMETPOM; MPUMEHSTH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUSI MaTEMAaTUYECKHUX
3a/1a4 ¥ 337124 U3 Pa3IMYHbIX 00J1aCTe HAYKU U PEATbHOU KU3HU

YMeHue omepupoBaTh MOHATUSAMH: (DYHKIUS, YETHOCTH (PYHKITUH,
NEPUOJUIHOCTD (YHKIIMH, OTPAHUYCHHOCTh ()YHKIIUH, MOHOTOHHOCTH
byHKIIMK, DSKCTpeMyM (GYHKIHH, HauOoIblIee ¥ HaUMEHbIIEEe
3HaueHWs (QYHKIUM HA TPOMEXKYTKE, HENpepbiBHAS (DyHKIHS,
acuMnToThl rpaduka (QyHKIHH, TEepBas W BTOpas MPOU3BOIHAS
GYHKIIMN, TEOMETPUYECKHA W (PU3NYECKHUA CMBICT MPOU3BOIHOM,
nepBoOOpa3Hasi, OMNPEACICHHBI WHTETpPal, YMEHUE HAXOAWTh
acUMNTOTHl Tpaduka (QYHKINH; YMEHUE BBIYUCISATH MPOU3BOHBIC
CYMMBI, IPOU3BEJCHHUS, YACTHOTO U KOMITO3UIIMHU (DYHKIINI, HAXOIUTh
ypaBHEHUE KacaTelbHOM K Tpaduky (YHKIUU; YMEHHUE HaXOAUTh
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIUMNA; YMEHHUE HCIOJIb30BaTh
MIPOU3BOJIHYIO ISl MCCiieoBaHusl (DYHKIUNA, HAXOIUTh HAUOOIbIINE
Y HaUMEHbIIUE 3HaAYeHUS! (PYHKIUN; CTPOUTH I'PaUKU MHOTOUICHOB
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C MCMOJB30BaHUEM alllapaTa MaTeMaTHYECKOro aHallu3a; NPUMEHSTh
NPOU3BOJHYIO Il  HAaXOXKACHHWS  HAWIyYIIero  penieHus
B MNPUKIAIHBIX, B TOM YHCIE€ COIMAJIbHO-?)KOHOMHYECKUX
U (U3MYECKUX 3aJayax; HaXOJWUTh IUIOMIAAM U OO0BEMBI (QUTYD
C TOMOUIBIO HHTErpaja; MPUBOJAUTH IMPUMEPHl MaTEeMaTHYECKOIrO
MOJIETMPOBAHMS C TOMOUIBIO TU(DPEpEeHIINATBHBIX YPABHEHU N

YMeHue omnepupoBaTh MNOHATUSAMU: Tpa@uKk GyHKUMH, OOpaTHas
GyHKIMSA, KOMIO3UIUSA QYHKUMM, TuHEeHHAs QyHKUMS, KBaJpaTHUHAs
GyHKIMSA,  paudoHaNbHass  (DYHKIUS,  CTENeHHas  (QyHKUHUA,
TPUrOHOMETpUYEeCKHe (YHKLIHUU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, MOKa3aTenbHas M JjorapupmMuueckas (QyHKIUU; YMEHHE
CTPOUTH Ipa@UKU U3YyUYEHHBIX (PYHKIMH, BBIOIHATH NMPeoOpa30BaHUs
rpaduKoB PyHKIIHMI, UCIIOIB30BaTh IPa UK JIJIs1 U3YyUEHUS MPOIIECCOB
¥ 3aBUCUMOCTEH, MPU PEIICHHUH 3a/1a4 U3 JPYTUX YUeOHBIX IPEAMETOB
U 3aJlay U3 peajbHOM KU3HU; BbIpaXaTh (HOpMYyIamMH 3aBUCUMOCTH
MEXIy BETWYMHAMU; UCIOIb30BaTh CBOWCTBA M Tpaduku (yHKIMMA
JUIsL peIlleHHs YpaBHEHUW, HEPABEHCTB M 3a/lad C IapaMeTpamu;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pELICHUI
ypaBHEHUIl, HEPaBEHCTB U UX CUCTEM

YMeHne pemaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM 4YHUCIE
Ha TPOIEHTHI, JAOJIU M YacTH, Ha JABW)KEHHE, paboTy, CTOMMOCTb
TOBapOB U YCJYT, HAJOTH, 3a1a4d U3 00JIACTH YIIpaBICHUS JIMYHBIMU
U CeMeWHbIMU (PMHAHCAMM), COCTaBISATH BBIPAKECHUS, ypPAaBHEHWS,
HEpPaBEHCTBA W HUX CHUCTEMbl IO YCIOBHMIO 3a/laud, HCCIIEIOBATH
MOJIYYEHHOE PEIICHHE M OLIEHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
YMEHUE MOJEIUPOBATh PEAIbHBbIE CUTYallMU Ha SI3bIKE MATEMAaTHKH;
COCTaBJISITh BBIPAXKEHHUS, YPABHEHUS, HEPABEHCTBA U HUX CHUCTEMBI
II0 yCJIOBHUKO  3aJauyd, MCCJIEA0BATh IIOCTPOCHHBIE  MOJEIHU
C WCHOJB30BAaHMEM  ammapata  aireOpbl, HHTEPIPETUPOBATH
IIOJIyYECHHBIN PE3yJIbTaT

YMeHue omepupoBaTh TMOHSATHUSMU: CpeaHee apudMeTHyecKoe,
MeanaHa, HanboJbIlIee ¥ HANMEHbBIIIee 3HAUCHHSI, pa3Max, JUCTIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE YKCIOBOrO0 HA0Opa; yMEHHE H3BIICKATh,
UHTEPIPETUPOBATh HWH(OpPMAIUIO, MPEACTaBICHHYI0 B TabIUIaXx,
Ha JuarpaMMmax, rpadukax, OTPaXKaIoU[yl0 CBOWCTBA PEATbHBIX
IPOIIECCOB W SIBIICHUMN; MPEACTABIATh WH(GOPMAIMIO C MOMOIIBIO
TaONUI] U JUarpaMM; UCCJIEAOBaTh CTaTUCTUYECKUE JAHHBIE, B TOM
Yyucjie C MPUMEHEHUEM TIpapUUYECKHUX METOJ0B M 3JIEKTPOHHBIX
CpeAcTB; rpadUuecKu HCCIE0BATh COBMECTHBIE HAOJIOJCHUS
C MMOMOIIBIO UArpaMM PACCEUBAHUS U JINHEMHOW PETPECCUU
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YMeHue onepupoBaTh NOHATUSAMM: CIIYYalHBIM ONBIT U CIy4anHOE
COOBITHE, BEpPOSTHOCTb CIYyYaHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C MCIOJB30BAHUEM I'papUECKUX METO/I0B; MPUMEHSTh
(bopMyIIbI CIIOKEHUSI U YMHOXKEHHSI BEPOSITHOCTEH, (popmMyy MONTHON
BeposTHOCTH, dopmyny bepHymiu, KoMOMHATOpHBIE  (DAKTHI
U (HOpMyJIbl; OLIEHMBATh BEPOSITHOCTH PEAbHBIX COOBITHI; yMEHHE
OIIEpUPOBATh NOHATUAMM: CIy4alHas BEJIUYUHA, paCIpEacIICHUE
BEPOSATHOCTEH, MaTeMaTHU4EeCKOe OKUJAHUE, JUACTIEPCUS
U CTaHJAPTHOE OTKJIOHEHWE CIy4alHOW BEIWYUHBL, (QYHKIHUH
pacnpenesneHuss M IUIOTHOCTM  PaBHOMEPHOIO, I10KAa3aTeJIbHOIO
U HOPMAJIBHOI'O pAaCIIPENEIICHUN; YMEHUE HCIIOIb30BaTh CBOMCTBA
U3YUYCHHBIX pAaCHpPEACICHUA JUId pelIeHus 3a7ad; 3HAKOMCTBO
C TMOHATUSIMHU: 3aKOH OOJIBIIMX YHUCEI, METOJIbl BBIOOPOUHBIX
UCCJIEJOBAaHN; YMEHHE TPUBOJIUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIIMX YKCET B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHHE
ONEpUPOBATh  IOHATHUSAMHU: COYETAaHWE, IIEPECTAHOBKA, YMHCIIO
COUETaHUM, YHUCIO TMEpecTaHOBOK; OuHOM HploToHA; ymeHue
NPUMEHATh KOMOMHATOpHBIE (DaKThl M PAaCCYKIEHUS AJI PELICHUs
3a]a4; OLIEHMBATh BEPOATHOCTH pPEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYXO  MOJEIb UM  HMHTEPIPETHPOBATH  IIOTYyYECHHBIN
pe3yabrar

YMeHue onepupoBaTh MOHATUSIMHU: TOYKa, NpsiMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA Yyrja, IUIOCKUH yrod,
NBYTPaHHBIA YTOJI, TPEXIPAHHBIM Yroj, CKpPELIMBAIOLIUECS MpPSMBIE,
NapajieIbHOCTh U NEPHEHANKYISIPHOCTh MPSIMBIX U INIOCKOCTEH, Yo
MEXIY NPSIMBIMHU, YTOJ MEXKIY NPSMOM U IIOCKOCTBIO, YTOJl MEXIY
IUIOCKOCTSIMHA, PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE
MEXKIY TMPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHUE
UCIIOJIb30BaTh MPHU PEIIEHUU 3a7a4 HU3y4deHHbIE (PAKThI U TEOPEMBI
TUTAHUMETPUU; YMEHHE OIIEHUBATH pa3Mepbl 0OHEKTOB OKPYKAIOIIETO
MHpA;  CTPOMTH  MATEMATHYECKHME  MOJEIM C  IOMOIIBIO
F€OMETPUYECKUX TOHATUMA W BEJIHWYMH, PEUIATh CBA3aHHBIE C HUMU
MIPAKTUYECKUE 3aa4U

10

YMeHune onepupoBaTh MOHATUSAMUA: TUIOMAAL PUTYpEI, 00beM (PUTYpHI,
MHOTOTPAHHUK, MIPABUJIbHBIN MHOTOTI'PaHHUK, CEUYCHHUE
MHOTOTpaHHUKa, Ky0, mapajjiesienuIe]l, mpru3Ma, nupamMmuaa, ¢purypa
Y TIOBEPXHOCTh BpallleHUs, UUIUHIpP, KOHYC, map, cdepa, Mmiomaib
chepbl, IO b TMOBEPXHOCTH MHUPAMUABL, TPU3MBI, KOHYCa,
UMIuHAapa, o0beM KyOa, NPSIMOYTOJIBHOTO —Mapajulesienunesa,
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NApaMUIbI, TOPU3MBI, LWIMHApA, KOHyca, Iapa, pa3BepTKa
IIOBEPXHOCTH, CEUCHMsI KOHYCAa W UWIMHApPA, IAPAJUIEIbHBIE OCH
WIM OCHOBAaHMIO, CEYEHHE IIapa, IJIOCKOCTb, Kacarowmascs cgepsl,
UUWIMHApPA, KOHYCa; YMEHHE CTPOUTb CEYEHUE MHOIOIPaHHUKA,
n300paxkaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH BpAILCHUS], UX
CEYEHUs, B TOM YHUCJIE C NOMOIIBI AIEKTPOHHBIX CPEACTB; YMEHHE
OPUMEHSTh CBOMCTBA T€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
GopMynHpoBaTh ONpENeNieHUsT H3y4yaeMbIX (QUIYp, BBIIBUIaTh
TUMOTE3bl O CBOWCTBAX M NPHU3HAKAX TE€OMETPUUECKHX (QUryp,
00OCHOBBIBaTb ~ WJIM  ONpOBEpraTh MUX; YMEHHE MPOBOAUTH
kiaaccupukanuoo (Uryp MO pa3iMyHbIM TPU3HAKAM, BBINOIHSITH
HEOOXO0IMMBbIE AOMOJHUTENbHBIE TOCTPOCHUS

11

YMeHre OomnepupoBaTh TOHATHSIMH: JBHIKEHHE B IIPOCTPAHCTBE,
napaiyIeIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUE TOJ00US, IMOJO00HBIE (UTYpHI; YMEHHE
pacrno3HaBaTh paBHBIC M TIOJIOOHBIC PUTYPHI, B TOM YHCIIC B IPHPOJIC,
UCKYCCTBE, apXUTEKTYypPE; UCIIOIH30BATh TCOMETPUUCCKHAE OTHOIICHHS
P PEIICHUH 3a7a4; HAaXOJUTh T€OMETPUUECKHE BEITUUYUHBI (JJIMHA,
yroJ, IUIoaab, 00bEM) NMpPHU PEIICHUH 3a/ady U3 JAPYTUX Y4eOHBIX
OpeIMETOB W M3  pPEaJbHOM  JKU3HU; YMEHHE  BBIYUCIATH
reOMETPUYECKUE BEJIUUYMHBI (JUTMHA, YT, TUIOIIa/lb, 00beM, IJI0IIA b
MOBEPXHOCTH), UCHOJB3Yysd U3y4YeHHbIE (OPMYJIBI U METO/bI, B TOM
qyclie: IUION[aJb IMOBEPXHOCTU MHPAMHJIBI, TPU3MBI, KOHYcCa,
MWIMHApa, IUIomanb cdepbl; o0beM Kyba, MPSIMOYTOJBHOTO
napaJjuiesienuneia, TupamMuabl, TPU3MbI, MWINHApPA, KOHYyca, MIapa;
yMEHHE HaXOAUTh OTHOIICHHUE 00bEMOB TTOJOOHBIX (PUTYD

12

YMeHue onepupoBaTh MOHSATUSIMH: NPSIMOYrojibHas CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOpPOB, IMPOU3BEJACHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHUE BEKTOpa
1o 6a3ucy, CKaIPHOE MPOU3BEICHNE, BEKTOPHOE TPOU3BEICHUE, YTOI
MEXKITY BEKTOpPaAMU; yMEHUE UCII0JIb30BaTh BEKTOPHBI
Y KOOPJIMHATHBIA METO/I JJIs pELICHUs] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4
JIPYTHX Y9eOHBIX MMPEAMETOB

13

YMeHue BBIOMpPATh TMOAXOASIINN METON JUIsl PEIIeHUs 3a/1auu;
MIOHMMAaHWE 3HAYMMOCTH MATEMaTUKA B WM3YYEHHUHM IPUPOIAHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB U SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHUE MPUBOAUTH
MNpUMEPBl MATEMATUYECKUX OTKPBITUA POCCUMCKOM W MHUPOBOU
MAaTEMaTHYECKOW HAyKH
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IlepedeHb 3J1eMEHTOB coJlepKaHusi, NpoBepsaeMbix HA EI'D mo maremaTuke

Kon [IpoBepsieMblIii 3JIEMEHT CONEPKAHUA
1 Uucna v BEIYUCICHUA

1.1 HartypanbHubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YACEIT

1.2 Panmonanpabie uncna. OOBIKHOBEHHBIE M JCCATUYHBIE APOOU, MPOLIECHTHI,
OCCKOHEYHBIE TIEPUOTUICCKUE TPOOH

1.3 Apudmetnyeckuit KOPEHb HATypPAIbHOU CTETICHU. JencrBus
¢ apuPMETHICCKUMHU KOPHSIMHU HATYypaJIbHON CTEIICHU

1.4 Crenenb ¢ nenpiM nokaszareneM. CTENeHb C palMOHAIbHBIM TOKA3aTelIeM.
CgolicTBa cTeneHu

1.5 CuHYyC, KOCHHYC ¥ TaHT'CHC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHTEeHC YHCJIOBOTO apryMeHTa

1.6 | Jlorapudm uncna. JlecsITHUHBIC M HATYPAIBbHBIC JTOTAPHPMBI

1.7 JeiicTBuTenbHbIe yncia. ApudmeTrndeckue onepanuu ¢ AeHCTBUTEIbHBIMU
yuciamu. [IpuOnm>keHHbIEe BBIYHMCICHHUSA, MPABUIA OKPYIJICHUS, TMPUKUIKA
U OLIEHKA pe3yJbTaTa BEIYMCICHUN

1.8 [IpeobpazoBaHue BeIpa)KeHUI

1.9 Komrmnekcubie yncia

2 VYpaBHEHUS U HEPABEHCTBA

2.1 [enbie 1 APOOHO-pAITMOHAIBHBIC YPABHEHUS

2.2 HpparmonansHble ypaBHEHUS

2.3 TpuronomeTpudyeckue ypaBHEHUS

2.4 | IlokasarenbHble U JIorapu(MUUEecKre ypaBHEHUS

2.5 Lenpie u qpoOHO-paIIMOHATIBHBIC HEPABEHCTBA

2.6 HppanuoHnanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U TOorapuPMUIECKUE HEPABEHCTBA

2.8 TpuronomeTpuyecke HEpaBeHCTBA

2.9 CucTtemMbl U1 COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB

2.10 | YpaBHEHHsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpaMHu

2.11 | Marpuna cucTeMbl JIMHEWHBIX YpaBHEHUH. ONpeaeuTens MaTPHUIThI
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3 OyHKIMHU U rpaduKu
3.1 Oyukuusi, cnocoObl 3ananus ¢GyHkuU. ['padux Pynkuuu. Bzanmuo
oOpatHble (yHkMu. YeTHble W HeueTHble QyHKUMU. llepuoanueckue
byHKIIU
3.2 O6nactp onpeneneHuss 1 MHOXKECTBO 3HaueHU QyHkuuu. Hynm ¢ynkuuu.
[IpoMexxyTkH 3HAKONOCTOAHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH ()YHKIIHH.
MakcumMymbpl W MHHEMYMBI GyHKIUH. Haubonbliee u HauMeHbIIee
3HaueHuEe (PYHKIMH HAa POMEKYTKE
3.3 |Crenennas ¢yHKUHUS ¢ HaTypaJbHBIM M 1I€JIbIM ToOKa3areneM. Ee cBoiicTBa
u rpaduk. CBoicTBa U rpaduk KOpHs N-0if cTeneHu
3.4 Tpuronomerpuueckue pyHKIHMH, UX CBOMCTBA U IpaduKu
3.5 |lloka3arenbHas u norapudmudeckas GyHKIINU, UX CBOMCTBA U rpaduKu
3.6 Touku pazpsiBa. AcumnTotsl rpadukoB ¢yHkuuid. CBoicTBa GYHKIUH,
HENPEPhIBHBIX HAa OTPE3Ke
3.7 |llocnenoBarenbHOCTH, CIIOCOOBI 3a/IaHUA TTOCIEI0BATEILHOCTEH
3.8 | Apudmernueckas U TeoMeTpuueckas mporpeccur. Dopmyna CIOXKHBIX
IIPOIIEHTOB
4 Hayana Mmarematuueckoro aHaiusa
4.1 [IpousBonnas ¢pyukmuu. [Ipon3BoiHbIE A7IEMEHTAPHBIX () YHKITUH
4.2 [IpuMeHeHHE TTPOU3BOAHON K HCCIETOBAHUIO (PYHKIIMM HAa MOHOTOHHOCTH
U JKcTpeMyMbl. Haxoxaenne HauOONbIIEr0 M HAWUMEHBIIETO 3HAYCHUS
GbyHKIIMM Ha OTpe3Ke
4.3 [lepBooOpa3znas. Muterpan
) MHoOkecTBa U JIOTUKA
5.1 MHoxecTBO, onepaluu HaJl MHOKecTBamMu. [{uarpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTH M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTh
6.3 | KomOunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
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1.2 [IpsiMBbIE ¥ MIJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu

7.4 Tena 1 NOBEPXHOCTH BpPAILLICHUS

7.5 Koopaunatel 1 BEKTOpBI
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