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YpoBeHs peanu3zanuu paboueii HpOFpaMMBI (myxHOe mOMYEpKHYTS):
0a30BbIH, paCIINPEHHBIN, YIIYOIeHHBINM, NPOGHUIbLHEIH

Cpok ocBoeHust mporpaMmel: 2 roga

CocraBjieHa B COOTBETCTBHH ¢ NMPOrpaMmMoii: MozebHOM CHHXPOHH3UPOBaHHOI paGoueit
nporpammoii «Maremaruka» paspaboTaHHON Ha 0CHOBe DeepanbHOi 06pa3oBATENBLHOIM IIPOrpaMMbl
cpenHero obmero 06pa3oBaHms.

y‘l@ﬁHO-MeTOHH‘{eCKHﬁ KOMIIJIEKC:

Marematuka. AnreGpa U Hauana MaTeMaTHyeckoro anamusa, 10 knacc/ Mep3nsk A.I'., Homuposckuii [I.A., [Tonskos B.M.;
noxn penakumeit Ilogonsckoro B.E., O6mecTBo ¢ orpaHndeHHOR 0TBeTCTBEHHOCTRIO M3natennckuii nentp «BEHTAHA-
I'PA®»; AxuronepHoe o6imectBo «M3narenscrso «IIpocBemeHuey
Maremaruka. Anre6pa 1 Hayajla MaTeMaTH4ecKoro aHanmsa, 11 kmacc/ Mep3nsak A.I'., Homuposckuii [I.A., ITonskos

B.M.; non penaxumeit ITononsckoro B.E., O61IECTBO ¢ OrpaHHYEHHO 0TBETCTBEHHOCTHIO M3 naTesckuii LEHTD
«BEHTAHA-TPA®»;

I'eometpus. Yuebnuk ma 10-11x1accos - Aranacsan JI.C. u Ap.. AKIIMOHEPHOE 06IIECTBO
«H3parensctBo «IIpocBelieHHe»

BepostrocTs u cratuctuka 10-11 (Ba3osbiit u yriy6aeHHbIi)/ . P. Beicoukuit, A. B. Smerko/ nox
penaxuueii K. B. Slmenko, AKIIMOHEPHOE o6mmecTBo «M3narenscto «IIpocBenieHre»

CocraButenu: Kymukosa E.A.

Camapa, 2025 rog




OenepanpHas pabodas mporpamMma 1o ydyeOHOMY mpeamery «MaTemaTukay
(yriyOsieHHBIN ypoBeHb) (IpeaMeTHas oonacte «MatemaTuka 1 HHPopMaTUKa») (zanee
COOTBETCTBEHHO — IIpOrpamMMa 1o MaTeéMaTuKe, MaTeMaTHKa) BKIIOYAET MOSICHUTEIbHYIO
3aIlUCKY, COAepKaHUE OOYy4YeHMs], INIAHUPYEMbIE PE3yJIbTaTbl OCBOECHUS MPOrpaMMBI 10
MaTeMaTuKe, TeMAaTH4eCKoe IUIAHUPOBaHUE, MepedeHb (KoAu(UKaTOp) MPOBEPSIEMBIX
TpeOOBaHMII K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOrpamMMbI
CpelIHero o0I1ero oopa3oBaHus U JIEMEHTOB COJIEPXKaHUs [0 MaTeMaTHKeE.

[TosicHuTenbHas 3aMycKa OTpakaeT OOIIMe LEeU U 3a7a4l U3y4eHUsl MaTeMaTUuKH,
XapaKTEPUCTUKY TCHUXOJOTHYECKUX MPEANOCHUIOK K €€ H3YUYCHHIO OOy4aroUuIMMUCH,
MECTO B CTPYKTyp€ Y4eOHOro IjlaHa, a TaKXkKe MOAXOJbl K OTOOpY colepikaHus, K
ONpEACNICHUIO TUIAHUPYEMBIX  PE3YJbTaTOB M K CTPYKTYpE TEMaTHUYECKOIo
IUTAHUPOBAHUSL.

Conmepxanue 00ydeHHS PpacKpbIBaeT COJAEp)KaTeJIbHbIE JUHUH, KOTOPHIE
npeuIararoTcst s 005S3aTelbHOr0 M3Y4YeHHUsS B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01ero oopa3oBaHus.

[Inanupyemblie pe3yiabTaThl OCBOEHUS MPOrpaMMbl MO MAaTEMaTHUKE BKIIOYAIOT
JMYHOCTHBIE, METaNpeIMETHbIE PEe3yJbTaThl 3a BECh MEpUOj OOY4YEHHS HAa YpOBHE
cpeaHero oo1ero oopazoBaHusi, a TaKkKe MPEAMETHbBIE JOCTHKEHUS 00ydarolerocs 3a
Kbl T0J1 O0y4YEeHHUS.

HOACHUTEJIBHAS 3AITMCKA

[IporpamMmma o mMaTeMaTuke yriiyoJ€HHOTO YPOBHS JJisi OOy4YalOIIUXCsl HA YPOBHE
cpenHero obmiero oOpazoBaHus paszpaboraHa Ha ocHoBe PI'OC COO ¢ yyerom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWI, TMPEABABIIEMBIX K MaTEMaTUYECKOMY
o0pa3oBaHUIO, U TPAIUIIMN POCCHICKOTO oOpa3oBaHus. Peanmmzaius mporpammbl Mo
MaTeMaTHuKe 00ECIIeUYNBAET OBJIAICHUE KITFOUEBBIMU KOMIIETEHITUSIMHU, COCTABIISIOIIIMMHI
OCHOBY JJii  CaMOpPa3BUTHUA U  HEMPEpbIBHOIO  00pa3oBaHMs, IIEJIOCTHOCTb
OOLIEKYJIbTYPHOTO,  JMYHOCTHOTO M  TIO3HABATEJIILHOIO  PAa3BUTUS  JMYHOCTH
00y4aromuXxCsl.

B mporpamme 1o mMaremMaTUKE Y4TEHBI UJEU U TOJOXKEHUSI KOHIEMIUKN Pa3BUTHUS
MareMaruyeckoro oopazoBanusi B Poccuiickoii ®enepanuu. Maremaruyeckoe
oOpa3oBaHUE JOJDKHO pellaTh 3ajady oOecrnedeHHs: HeoOXOJMMOro CTpaHe 4Yucia
OOy4arIuXcs, MaTeMaTH4ecKas TOJTOTOBKA KOTOpPHIX Obl1a OBl JIOCTaTOYHA JJIS
MPOJIOJDKEHUST 00pa30BaHUs IO PA3IUYHBIM HANpPaBJICHUSIM, BKJIIOYas MPENnojaBaHUE
MaTeMaTUKH, MaTEeMaTUYECKUE HCCIEAOBaHUs, padoTy B cdepe HHGOPMALMOHHBIX
TEXHOJOTUA W JPYrux, a Takxke oOecmeueHusl JUIsi KaxAoro OOydaroIierocs
BO3MOKHOCTH  JIOCTMKEHHMSI ~MATEMAaTHMYE€CKOWM  TOJATOTOBKA B  COOTBETCTBUH
C HeoOXOoJMMBIM eMy ypoBHeM. Ha pemieHue 3Tux 3ajad HalejeHa mporpamma Io
MaTeMaTUKe YrIIyOJIeHHOTO YPOBHSI.



Heo0xoamMocTh MaTeMaTUYECKOM MOATOTOBKH 00YCIIOBICHA 00YCIOBICHO POCTOM
YHCIIa CIICUANTBHOCTE!, CBSI3aHHBIX C HETTOCPEACTBEHHBIM MPUMEHEHHEM MAaTEMAaTHKH (B
cepe PKOHOMHUKH, OU3HECE, TEXHOJIOIMYECKHMX O00JIaCTAX, T'YMaHUTApHBIX cQepax).
KomnyectBo oOydaromuxcsi, A KOTOPBIX MaTeMaThKa CTaHOBUTCS (GyHIaMEHTOM
oOpa3oBaHus, TUIAHUPYIOIINX 3aHUMATHCSI TBOPUECKOM U HCCIIeI0BATENILCKON paboTOi B
o0nacTu MareMaTuku, WHPOPMATUKH, (PU3UKH, SKOHOMUKH M B JAPYTUX OOJACTSX,
YBEJIMYUBAETCS, B TOM YMCJIE C YYETOM OOYyYaromMXCsl, KOMy MaTeMaTuka Hy)XHa JJis
UCIOJIb30BaHMS B IPOQeECcCHsiX, HE CBSI3aHHBIX HETTOCPECTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTH MaTeMaTHKH OOYCJIOBJIEHA TEM, YTO €€ MPEAMETOM
SBIISIIOTCSL (PyHAaMEHTaJbHbIE CTPYKTYPHI HAIIETO MUpPA: MPOCTPAHCTBEHHBIC (POPMBI U
KOJIMYECTBCHHBIE ~ OTHOIICHMSI, (YHKIIMOHAJbHBIE 3aBUCHMOCTH H  KaTeropuu
HEOIPEICTICHHOCTH, OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEIACTBEHHOM OIIBITE, 10
JIOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJISl Pa3BUTHS HAYIHBIX U TEXHOJIOTHYECKHUX HIICH.
be3 KOHKpETHBIX MaTeMaTHYEeCKHX 3HAHUU 3aTpyJHEHO IMOHUMAHUE IPUHIIMIIOB
YCTPOWCTBA M WCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIIPUSATHE W WHTEPIIPETALUs
pa3sHOOOpa3HON  COLMANIBHOM, AIKOHOMUYECKOW, TMOJIMTUYECKOW  HHGOpMAIINH,
Manod(ppeKTUBHA TOBCEIHEBHAS MpaKTHUeCKas JesTeNbHOCTh. Bo MHorux cdepax
podeCCUOHATBHOM JIeATEIHPHOCTH TPEOYIOTCSI YMEHUS BBIIOIHATH PACUEThI, COCTABIISTh
ATOPUTMBI, TMPUMEHATh (POPMYNbI, TPOBOAUTH TE€OMETPUUYECKUE M3MEPEHUS U
HOCTPOEHUS, YUTaTh, 00pabaTbIBaTh, MHTEPIPETUPOBATh U MPEACTABIATH HH(OPMALIUIO
B BUJIE TaOJIMII, TUarpaMm U TpaduKoB, TOHUMATh BEPOSITHOCTHBIN XapakTep CydalHbIX
COOBITHH.

OAHOBPEMEHHO C pacHiupeHrueM chep MpUMEHEHUS] MaTEMaTHKH B COBPEMEHHOM
obmiectBe Bce Oosiee BaKHBIM CTAHOBUTCS MAaTEMaTHUYECKHM CTHJIb MBIIUICHHUS,
NPOSIBISIIOIIMIACS B OMPECIICHHBIX YMCTBEHHBIX HaBBIKaxXx. B mporecce wu3ydeHUs
MaTeMaTHUKd B apceHal MPUEMOB M METOJOB MBIIUICHUS YEIOBEKa €CTECTBEHHBIM
o0pa3oM BKJIIOUYAIOTCS WHIYKIUA U ACAYKIUS, 000OIICHHE U KOHKPETH3AIvs, aHAIN3
U CHHTE3, KJacCUUKAIKsI U cucTeMaru3aiusi, abctparupoBanue u ananorus. OObeKThI
MaTEeMaTHYECKUX YMO3aKJIIOUEHUH, TpaBuila WX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHW3M  JIOTUYECKUX  TOCTPOCHHM,  CIIOCOOCTBYIOT  BBIpaOOTKE  YMEHUs
dbopmynupoBaTh, 0OOOCHOBBIBATh U JOKA3bIBATH CYXKICHHS, TEM CaMmbiM (HOPMHUPYIOT
JOTHYECKUA CTHJIb MBINUICHUS. Beaymas poip NPUHAIISKHT MaTeMaTHKE B
(GbopMUPOBAaHUU AITOPUTMHUYECKON KOMITOHEHTHI MBIIUICHUS W BOCIIUTAHUU YMEHUM

JNEeWCTBOBaTh MO  3aJaHHBIM  aNrOpUTMaM,  COBEPIICHCTBOBATH  WU3BECTHBIC
U KOHCTPpYUpOBaTh HOBbIE. B mpoliecce pellieHHs 3ajad — OCHOBBI JJIsl OpraHu3aluu
yueOHOU JEATENIbHOCTH Ha YpOoKax MaTeMaTHMKU — Pa3BHUBAIOTCS TBOpUYECKas

Y TIPUKJIaIHAs] CTOPOHBI MBILIJICHUS.

OOyueHne mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATh y OOy4YaroIIUXCS TOYHYIO,
palMoHaIbHYI0 U MH()OPMATUBHYIO pe€ub, YMEHUE OTOMpPATh HaumOoJiee MOAXOASIINE
S3BIKOBBIC, CHMBOJIMYECKUE, TpadUyecKue CpeACTBA [JIsi BBIPAKEHHS CYXKICHUNU U
HarJISIAHOTO UX MPE/ICTaBICHUSI.



Heo0xoauMbIM KOMIIOHEHTOM OOIEH KyJbTypbl B COBPEMEHHOM TOJKOBaHHUU
ABIIsI€TCA 00IIEee 3HAKOMCTBO C METOJAaMU MIO3HAHUS ACHCTBUTEIbHOCTH, ITPEICTABIICHUE
O MpeaMeTe U METOJE€ MAaTeMaTHKH, €ro OTIUYMSAX OT METOAOB ECTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUS MAaTeMaTUKU i1 PpEHICHUS
HAy4YHbIX W MPUKIAAHBIX 3a1a4. MareMarnuyeckoe oOpa3oBaHHE BHOCUT CBOM BKJIal B
dbopMupoBanue o0IIel KyIbTYphl YEIOBEKa.

N3ydyeHue MareMaTHKu CIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KpacoThl M U3SIIECTBA MAaTEMATUYECKUX PACCYXIACHUH, BOCIPUSATHIO
reoMeTpruueckux GopM, yCBOCHHIO UAEH CUMMETPHHU.

[TpuopurerHbiMu ensiMu 00ydeHust MatemaTrke B 10 — 11 knaccax Ha yriyOieHHOM
YPOBHE ITPOJOJIKAIOT OCTABATHCS:

(GopMHUpOBaHUE LEHTPAIBHBIX MAaTeMaTUYECKUX MOHATUN (YMCIO, BEIUYHMHA,
reomerpuyeckas ¢Gurypa, TEpeMeHHas, BEPOSITHOCTb, (YHKIMs, MPOU3BOAHASA,
MHTErpajl), 00eCIeUnBaOLUX IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
oOpa3oBaHMs 00y4arOIINXCS;

MO/IBEICHHE OOY4YaIOIMXCAd Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOUIEro MHUpa, IOHUMAHUIO MaTEMaTUKN KaK 4YacTH
o0111el KyIbTYpbI U€JIOBEYECTBA,;

pa3BUTHE WHTEUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEN O00ydaromuxcs,
IIO3HABATEIbHON aKTHMBHOCTH, MCCIIEAOBATEIIbCKUX YMEHHM, KPUTUYHOCTH MBILUICHMS,
MHTEpeca K U3Y4CHHUIO MaTEMaTUKH;

(dopMupoBanue (QYHKIMOHAIBHOM MaTEMaTHYECKOM T'PaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTEMaTUYECKME acCIEKTbl B pEAIbHBIX JKM3HEHHBIX CHTYaLUsX
U Tpd U3YYEHUU JPYTUX Yy4EeOHBIX TPEIMETOB, MPOSBICHUS 3aBHCHUMOCTEN
U 3aKOHOMEpHOCTeH, (OpMyaMpoBaTh MX Ha A3BIKE MaTeMaTHMKA M CO3/1aBaTh
MaTeMaTUYeCKUe MOJENIU, NPUMEHSATh OCBOCHHBIM MAaTeMaTHMYeCKUH amnmapar s
pelIeHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HWHTEPIPETUPOBATh M  OLEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OCHOBHBIMU JTMHUAMHU cozepxkanus matematuku B 10 — 11 kiaccax yriyOneHHOro
ypoBHS sABItOTCS: «Yucna W BbIUMCIEHUs», «AureOpa» («AnreOpanueckue
BBIPQKEHUS», «YPAaBHEHHsI U HEpaBEHCTBay»), «Hauama maTeMaTH4eCKOro aHamu3ay,
«leomerpus»  («['eomerpuueckne ¢urypsl u UX  CBoicTBa», «l3mepenue
FEOMETPUYECKUX BEIMYHMH»), «BeposTHOCTb H cTarucTukay. JlaHHbIE JMHUU
pa3BUBAIOTCS NapaJIENIbHO, Ka)K]1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBHCHMO OJIHA OT JPYIOi, a B TECHOM KOHTAaKTe M B3auMoaecTBuu. Kpome atoro, nx
OOBEIMHSAET JIOTUYECKasi COCTAaBJSIIONIAsl, TPAJWLMOHHO MpUCYIas MaTeMaTUKe U
IIPOHM3BIBAMOIIAS BCE MATEMATHMYECKHME KypChl UM COJEp)KaTeiabHbIE  JIMHUMU.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHuEe «yMEHHE OIMEPUPOBATH MOHSATUSIMHU:
OIpe/ieJIeHne, aKCHuoMa, Teopema, CJEICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTeNIbCTBO,
paBHOCHUJIbHBIE (POPMYIUPOBKH, YMEHUE (OPMYIUPOBATH OOPATHOE U TPOTUBOMOJIOKHOE
YTBEPKIAEHUE, TMPUBOAUTH MPUMEPHl W  KOHTPIPUMEPBI, HCHOIB30BATH METO]



MaTeMaTU4ECKOM WHIYKLIHMH, TPOBOAUTH OKA3aTENbHBIE PACCYXKICHUS MPU PEUICHUU
3a/1ay, OIEHUBATh JIOTUYECKYI0 MPAaBUIBHOCTh PACCYKICHUN» OTHOCUTCSI KO BCEM
y4eOHBIM KypcaMm, a GOPMUPOBAHUE JOTUUECKUX YMEHUM pacrpeieisieTcs Mo BCeM rojiam
o0y4eHHUs Ha YPOBHE CpPEAHEro 00IIero 0opa3oBaHusl.
B cootBerctBun ¢ ®I'OC COO maremaTHka sBISIETCS 005A3aT€NbHBIM IIPEIMETOM
HAa JaHHOM YypoBHe oOpa3zoBanus. Hacrosmelt mnporpaMMoll 10 MaTeMaTHKe
npenycMaTpUBaeTCsl U3ydyeHHE ydeOHoro mpeamera «MaremaTuka» B paMKax Tpex
yu4eOHBIX KYpCOB: «AnreOpa W Hadaja MaTeMaTUYeCKOro aHaimmzay, «l'eomerpusi»,
«BepoATHOCTh U cTaTuCTHKa». POPMUPOBAHUE JIOTUYECKUX YMEHHUM OCYILIECTBIISIETCSA HA
MPOTSDKEHUU BCEX JIET OOydeHHsT Ha YpOBHE CpEIHEro oOmiero ooOpa3oBaHUs, a
AJIEMEHTHI JIOTUKU BKJIFOYAIOTCS B COJIEP’KaHKE BCEX Ha3BAHHBIX BBIIIE YUEOHBIX KYPCOB.
OO611ee YnCio 4acoB, PEKOMEHIOBAaHHBIX IS U3yYEHUsl MaTeMaTuKu, — 544 yaca: B
10 xnacce — 272 vaca (8 uacoB B Hezemo), B 11 kiacce — 272 vaca (8 yacoB B HeZCIIO).
Bo3moxHa KOppeKTHpOBKa OOIIETr0 YHCiia 9acoB, PEKOMEHIOBAHHBIX JISI WU3YYCHUS
mpenMeTa, ¢ y4eTOM HWHAMBUIYaJTLHOTO TOIX0/1a 00pa30BaTeIbHBIX OpPTaHMU3AIui K
yIIyOJEHHOMY W3YYCHHIO MaTEeMaTHKH, B paMKax COOJIOJACHUS THTHEHUYICCKUX
HOPMAaTHBOB K HEJIENbHON 00pa30BaTEIbHON HAarpy3Ke.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILLIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxkaIaHCKOro BOCIUTAHMUS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MMO3MIMKA OOYYAIOMIETOCs KaK aKTHBHOTO H
OTBETCTBEHHOI'0 WJIEHA POCCHUHCKOTO OOIIecTBa, MPEACTABICHHE O MaTEeMAaTHUYECKHX
OCHOBaX (DYHKIIMOHUPOBAHWUSI Pa3IMYHBIX CTPYKTYP, SBJICHUH, IPOLIEAYP IPakKIaHCKOTO
obOmecTBa (BBIOOPHI, OMPOCHI U JPYTO€), YMEHUE B3aUMOJICHCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C X (PYHKIIUSMU M Ha3HAYCHUEM;

2) MaTPHOTHYECKOr0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTb  POCCHUMCKOM  TPaKJAHCKOM  MJACHTUYHOCTH, YBKCHUS
K MpPONUIOMY M HACTOSIEMY POCCHMCKOW MATEMATHKH, LIEHHOCTHOE OTHOLICHUE
K JIOCTHXKEHUSIM POCCHMCKMX MAaTEMAaTUKOB M POCCUKMCKOM MaTEMaTUYECKOM IIKOJIbI,
WCITIOJIb30BAHME ITUX JIOCTIXKCHHH B IPYTUX HAYKax, TEXHOJIOTHIX, chepax SKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUS, 3THYECKOIO IIOBEAECHUS, CBA3AHHOIO C IPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUU HAYKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE JIMYHOTO
BKJIa/1a B IOCTPOEHUE YCTONYMBOIO OYAYyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOIICHUWE K MHUPY, BKIIOYAas OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, PEIICHUM, PACCYKICHUM, BOCTPUUMYHUBOCTH K
MaTeMaTUYECKUM acCleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA;

5) dpuznyecKkoro BOCNATAHMUS:

c(OpMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHMYeCKHUE 3HAHUA B HMHTEpecax
30pOBOr0 M 0Oe3omacHOro obpas3a >KU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0POBBIO  (3A0POBOE MHTaHWE, COATAHCHPOBAHHBIN pEXHUM 3aHATHH U OTIbIXa,
perynsipHasi (pu3nueckas akTUBHOCTD), (PU3HUECKOe COBEPIICHCTBOBAHUE TP 3aHITHIIX
CIIOPTUBHO-03/I0POBUTEIHHON 1A TEILHOCTHIO;

6) TPyA0BOro BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOTIOOMS, HHTEPEC K Pa3TMIHBIM
chepam mpodeccuoHaTBbHON NESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€
NPUIOKEHUSIMUA, YMEHHME COBEpIaTh OCO3HAHHBIM BBIOOP Oyaymied mpodeccuun
U pealM30BBIBATh COOCTBEHHBIE KW3HCHHBIC IUJIaHBI, TOTOBHOCTH M CIOCOOHOCTH
K MaTeMaTHYeCKOMY 0Opa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKCHUH BCEU KU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUM MPAKTUYSCKUX 3a/1ad MaTeMaTHYECKOU
HaIpPaBJICHHOCTH;



7) KOJIOTHYECKOr0 BOCTIHTAHUSA:

c(OpMUPOBAHHOCTH IKOJOTHUECKON KYIbTYPhl, TOHUMAaHWE BIUSHUS COLMATIHHO -
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHHUE MPUPOJHON U COLUAILHOM CPEeJbl, OCO3HAHUE
JI00AILHOTO  XapakTepa HKOJIOTMYECKMX Mpo0JieM, OpUEHTAalUsi Ha IPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUM JUIsl pelleHus 3aJad B OOJacTH OKPYXAlolel Cpelsbl,
IUIAHUPOBAHKE TOCTYNKOB M OLUEHKH MX BO3MOYKHBIX MOCIEACTBUU AJIA OKpYKarouien
Cpensl;

8) HeHHOCTH HAYYHOI O TIO3HAHMS

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOM MPAKTHKH, MOHMMAaHUE MaTeMaTHYECKOW HAyKH Kak
cdepbl YeTOBEUECKOM ACITECIBHOCTH, 3TANIOB €€ Pa3BUTHSA M 3HAUMMOCTHU JIJIsI Pa3BUTHS
[UBUIIM3AI[MH, OBJIQJCHUE S3BIKOM MaTeMaTHKH W MaTeMaTHYECKOW KyJIbTYPOH Kak
CPEICTBOM  TIO3HAHUS ~ MHUpPa,  TOTOBHOCTb  OCYIIECTBIIATH  IMPOCKTHYIO H
UCCIIEI0BATENbCKYIO ICATSIBHOCTD HHINBUIYATbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynprare n3ydeHuss MaTeMaTUKH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
y oOyuaronierocsi 0yayr chopMHpOBaHbI MMO3HABATEJIbHBIE YHUBEpPCAJIbHBIC Yy4eOHbBIC
JENUCTBUS, KOMMYHUKATUBHBIC YHHBEpCAJIbHbIC Yy4eOHBIC IEHCTBUS, PETYISITUBHBIC
YHHUBEpCAJIbHbIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHBIC JACiCTBUSA
ba3oBble joruyeckue 1eMCTBUS:

BBISIBJIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE TMPHU3HAKKM MAaTeMaTHYECKUX
OOBEKTOB, TOHSTHI, OTHOIICHUNW MEXIY MOHSATHUAMH, (OPMYIUPOBATH OMPEACIICHHUS
MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCHU(pUKAIINU, OCHOBAHUS JJIS
00001IIeHNs U CPaBHEHUSI, KPUTEPUU TTPOBOJAMMOTO aHAJIN3A,

BOCIIPUHUMATh, (DOPMYIIMPOBATH U IPEOOPA30BLIBATH CYKACHUS: YTBEPAUTEIIbHBIC
W OTpHUIIATENIbHBIC, CIUHUYHBIC, YaCTHBIC U OOIIIHUE, YCIOBHBIC,

BBISIBJISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUHUS
B (aKTax, MAaHHBIX, HAOIIOJACHUSX W YTBEPXKICHUSAX, TMpeyiaraTh KPUTEPUU IJIS
BBISIBJICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

JIeNaTh BHIBOMIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX M HHTYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTE CaMOCTOSITEIPHO JIOKA3aTeIbCTBA MAaTEMAaTUYECKHX YTBEPKICHUHN
(mpsiMble W OT MPOTHMBHOIO), BBICTPAMBATh ApPTyMEHTAIIMIO, IPUBOJIUTH TMPUMEPHI
1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS M BHIBOJIBI;

BbIOMpAThH COCO0 peleHus yuyeOHOW 3ajauu (CpaBHHBATh HECKOJIBKO BapUAHTOB
pelleHusl, BEIOMPATh HanOoJiee MOAXOASAIINN ¢ y4ETOM CaMOCTOSTEIHLHO BBIJCICHHBIX
KPUTEPHEB).



ba3oBble ucciieoBarebCKHe 1eicCTBUSA:

UCIIOJIb30BaTh  BOIPOCHI KaK  MCCIEIOBATEIbCKUA HMHCTPYMEHT IIO3HAHMUS,
dbopMyIUpoBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HCKOMOE U JJaHHO€, (hOPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTh CAMOCTOSITEbHO CIUIAHHUPOBAHHBIA SKCIEPUMEHT, MCCIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTreMaTH4ecKoro oObEeKTa, SIBJIICHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETILHO  (POPMYIIUPOBATH OOOOIIEHWS ¥ BBIBOJALI IO peE3yJibTaTaM
MIPOBEJICHHOTO HAOJIIOJCHUS, MCCIIEIOBAHMS, OIEHUBATh JIOCTOBEPHOCTH IMOJYUYCHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIIECHMII;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a Takke BbIJIBUTATh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ nunpopmanmeii:

BBISIBJIAT 1e(DUIMTHI HH(POpMALIUY, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIIPOC
U IS pELICHUS 3a7a4u;

BBIOMpaTh WHGOPMAIMI0O U3 HUCTOYHUKOB pa3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO PA3IMYHBIX BUAOB U (QOpM
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh HUHGOpMAIUIO, NPEACTaBISATh €€ B Pa3NMUHbIX (opMmax,
WUTIOCTPUPOBATh TpauyecKy;

OLIEHUBATh HAJEKHOCTb MH(POPMAIMK O CAMOCTOATEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHSM.

KomMMyHUKaTHMBHbIC YHUBEpPCAJbHbIC Y4eOHBbIC ACHCTBUA
Oomenne:

BOCIPUHUMATh W (OPMYIHPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSAMHU
U neirsiMun O6H.[CHI/I$I, SICHO, TOYHO, 'PAMOTHO BbIPpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX U
IMUCbEMCHHBIX TCKCTAaX, AaBATb IOSACHCHUS IO XO4Yy PCHICHUA 3aJa4H, KOMMCHTHPOBATH
MOJIYYEHHBIN PE3yJIbTaT;

B XOJIe OOCYXJEHMS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
Hp06HeMI>I, pemaeMoﬁ 3aaa4r, BBICKA3bIBATh HJICHU, HALCIICHHBLIC HA IMOHUCK PCHICHUAI,
COIIOCTABJITb CBOM CYXICHHA C CYXICHHWAMHM [JPYIuX VY4YaCTHHKOB JHajiora,
OOHapY)XMBaTh pa3IM4Me M CXOACTBO MO3UIIMM, B KOPPEKTHOH dhopme GOpMYyIHpoBaTh
pa3Horjiacusi, CBOM BO3PAKCHUSI;

NpeacCTaBJATh PC3YyJIbTAaThl PCHICHHUA 3ada4H, OJ3KCIICPUMCHTA, HCCICOAOBAHUA,
IIPOCKTA, CaMOCTOATCIIbHO BBI6I/IpaTB ¢)0pMaT BBICTYIIZICHHA C YUYCTOM 34144
MMPC3CHTAINN U 0COOCHHOCTEH AyIuTOPHH.

PeryisiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC IeHCTBUSA
Camoopranusanus:
COCTABJISITH TIJIaH, AJITOPUTM PEIICHUS 3a1a491, BRIOMPATh CIIOCOO PEIICHUS C YIETOM
UMECIOIIIUXCS  PECypcOoB M COOCTBEHHBIX  BO3MOXKHOCTEH,  apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YI€TOM HOBOUW HH(POPMAIIHH.



CaMOKOHTPOJIb:

BJIA/IETh HaBBIKAMM IO3HABATEIbHONW PEQIEKCUHU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUA M MBICIUTENBHBIX TIPOLECCOB, WX pe3ylbTaToB, BIAJETh CHOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLECCa W pe3ysbTaTa PEIICHUS MaTeMaTU4eCKOU
3a/1a4u;

IIPEABUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTH IIpH PELICHHUM 3a1a4H,
BHOCUTh KOPPEKTUBBI B JESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUMBAaTh COOTBETCTBUE pe3yJIbTaTa LEIU U YCIOBHUSAM, OOBSCHATH NPUYUHBI
JOCTUXKEHUS WM HEJIOCTHXKEHUSI PE3YJIbTaTOB AESITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas HEeATECJIBHOCTD:

MOHUMAaTh U UCTIOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUAYATILHON pabOThI
Opy pelIeHUd YYeOHBIX 3aj]ady, NPUHUMATh LEJb COBMECTHOM JesATeIbHOCTH,
IUIAHUPOBATh OpPraHU3AlMI0 COBMECTHOW paboOThl, pacmpenessiTb BUIBI padoT,
JIOTOBApHUBATLCSA, OOCY)XIAaTh MPOIECC W pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNNoBBIX (opmax paboTel (0OCYXJeHHsS, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» U UHBIEC), BHITIOJIHATH CBOIO YaCTh paOOThI U KOOPJAUHUPOBATH CBOU
JIENUCTBUSA C IPYTMMH WICHaAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaja B OOLTUM
MPOAYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

IIpeamMeTHble pe3yiabTaThl OCBOCHUA (eaepaibHON pabodeil mporpammbl MO
MaTeMaTHKe MPEeJICTABICHBI 10 rojlaM O0y4eHHUS B paMKax OTIIEJIbHBIX YYEOHBIX KYpPCOB
B COOTBETCTBYIOLIUX pa3jeiax HaCTOALLEH ITPOrpaMMBbl.



OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

HOACHUTEJIBHAS 3AIIMCKA

VYueOHbiit Kypc «Anredpa U Hauajga MaTeMaTHYECKOI0 aHAJIM3ay SIBJISETCS OJTHUM
u3 Hanbojee 3HAYMMBIX B MPOTpaMMe CPEIHEro OO0IIero oOpa3oBaHUS, TMOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y Jid HU3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, @ C JIpyrol CTOPOHBI, (POPMHUPYET JOrMYECKOE U
abCTpakTHOE MBIIUICHHE OOY4YaloIIMUXCS HAa YpOBHE, HEOOXOAMMOM il OCBOEHUS
uH(pOpMATHKH, OOIIECTBO3HAHUSA, WCTOPHH, CIOBECHOCTH M JAPYTUX TUCHUIUIMH. B
paMKax JaHHOTO Y4eOHOTro Kypca OOydJaromIuecs: OBIAJICBAIOT YHUBEPCAIBLHBIM SI36IKOM
COBPEMEHHOMI HayKH, KOTOpast dopmynupyet CBOHU JTOCTUKECHHS B
MaTeMaTu4ecKoi dhopme.

VYuebHblil Kypc anreOpbl U Hauajdl MaTeMaTHYE€CKOr0 aHajin3a 3aKJaJblBa€T OCHOBY
JUISL  YCTIEUTHOTO OBJAJICHUS 3aKOHAMU (PU3WMKH, XUMHH, OWOJIOTUM, TIOHUMAHMUS
OCHOBHBIX TEHJICHUMN pa3BUTUS SKOHOMHMKM M OOILIECTBEHHON >XHU3HU, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX LHMQPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO MCIIOJIb30BATh MX JJIA AAJIbHEWIIEro o0pa3oBaHus U B MOBCEIHEBHOMN KU3HH.
OBnaneHne aOCTPAKTHBIMU M JIOTHYECKHM CTPOTMMH KOHCTPYKLMSMU anreOpbl U
MaT€MaTUYeCKOro  aHaliW3a pa3BUBACT YMEHUE HAXOAUTh  3aKOHOMEPHOCTH,
O00OCHOBBIBaTh HWCTUHHOCTB, JIOKa3bIBaTh YTBEPKACHHUS C TOMOIIBI0 HWHAYKIUU U
paccyxnaTb  JENYKTUBHO,  HCIIOJIb30BaTh  000OLIEHME W KOHKPETU3ALHIO,
abcTparupoBaHue U aHAJOTHUI0, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIJICHHE.

B xone uzydenus yueOHOro kypca «Anredpa 1 Hayana MaTeMaTUYeCKOro aHaIu3a
o0yyaromecs HoJay4aroT HOBBIH OINBIT pEelIeHUs MPUKIIAIHbIX 3a]1a4, CAMOCTOSATEIBHOIO
MOCTPOCHUSI MAaTeMAaTHMYECKUX MOJEle pealbHbIX CHUTYyalluid, WHTEPIPETALUU
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MAaTeMAaTUYECKUX 3aKOHOMEPHOCTEN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUCS MATEMATUUYECKUMHU OTKPBITUSIMHU U UX
aBTOpaMHU.

VYueOHbiit Kypc 00J1ajlaeT BOCHUTATEIbLHBIM MOTEHIIMAIOM, KOTOPBIN peaanu3yercs
KaKk depe3 yueOHBIA Marepuaj, CIOCOOCTBYIOMIMM (OPMUPOBAHUIO HAYUYHOTO
MHUPOBO33pEHUS, TaK M uepe3 cheuuduky ydeOHOM MAesITeNbHOCTH, Tpedyromei
IPOJOJDKUTEIBHONM KOHIEHTPAllMM BHUMAaHUS, CaMOCTOSITEIIbHOCTH, AKKypaTHOCTHU U
OTBETCTBEHHOCTH 3a MOJIyYEHHBIN Pe3yJIbTaT.

B ocHoBe MeTonuMKu 00ydeHHUs anreOpe W HadajaM MaTeMaTU4eCKOro aHajau3a
JICKUT ACITeTHLHOCTHBINA MIPUHIIAIT 00YUEHUSI.

B crpykrype yueOHOro kypca «Anredpa M Hadajla MaTeMaTHYE€CKOrO aHaJIA3a»
BBIJICJICHBI CIIEIYIOIINE COAepKATeIbHO-METOINYECKHUE JTUMHUU: «HUHCTa U BBIUMCIICHUSY,
«DyHkuuu U rpadukuy, «YpaBHEHUS W HepaBeHCTBa», «Hauama maremaTmyeckoro



aHaJiku3a», «MHOXecTBa M Joruka». Bce OCHOBHBIE COACPIKATCIbHO-MCTOJUICCKUC



JMHUHA W3Y4YaloTCs Ha MPOTSHKEHUH JBYX JIET OOYYeHHUS HAa YPOBHE CPEIHErO OOIIEro
00pa30BaHUs, €CTECTBEHHO JIOMOJHSS JIPYT JIPYra W MOCTEIIEHHO HACHINIAsICh HOBBIMHU
TeMaMH W pasfenamu. JlaHHBI y4eOHBIA KypC SIBIISICTCS MHTETPATUBHBIM, TTOCKOJBKY
00BEINHSIET B ceOe CoNepKaHNE HECKOJIbKUX MAaTEeMAaTHYCCKUX AWCIUIUIAH, TAKUX KaK
anreOpa, TPUTOHOMETPHUS, MATEMAaTHYECKUI aHAJIH3, TEOPUSI MHOXKECTB, MaTeMaTHIECKas
noruka u apyrue. [lo Mepe Toro kak oOydarouiecs OBIAICBAIOT BCe 0o0Jiee MIMPOKHM
MaTeMaTHYeCKUM  amlmapaToM, Yy  HUX  IOCIENOBaTeNbHO  (GopMHpYETCS U
COBEPIICHCTBYETCS yMEHHE CTPOHTH MATEMaTHYECKYI0 MOJENb PEalbHON CHUTYaIllH,
NPUMEHSTh 3HAHWS, TONyYeHHbIE NpPH HM3YyYeHHH Y4eOHOrO Kypca, Ui pelIeHUs
CaMOCTOATENIFHO  C(POPMYIMPOBAHHOW  MaTeMaTWYECKOW  3aJayd, a  3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpbHO-MeTOMYECKass JHHUS «YWcaa ©  BBIYUCICHHS) 3aBepIIaeT
(dbopMupoOBaHUE HABBIKOB UCTIOIh30BAHUS IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLJIO HAYATO
Ha YpOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpemnero o01ero oopa3oBaHus
oco0oe BHUMaHHE yienseTcs (OPMUPOBAHUIO HABHLIKOB PAIMOHAJHHBIX BHIYUCICHUH,
BKJTIOYAIOIINX B ce€0s UCIIOJIb30BAHNUE PA3TUYHBIX (DOPM 3allcH Yncia, yMEHUE JIenaTh
NPUKHJIKY, BBITIOJTHSTH PUOJIMKEHHBIC BBIYHCIICHUS, OIICHUBAThH YHCIIOBBIE BEIPAKCHUS,
paboTath C MaTeMaTHYEeCKMMH KOHCTaHTaMW. MHOXKeCTBa HaTypalbHBIX, IETBIX,
palMOHATBHBIX U JCMCTBUTENBHBIX YHCEN JIOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX
yrceln. B KakIoM U3 OJTUX MHOXKECTB pPacCMaTPUBAIOTCS CBOWCTBEHHBIE €My
crienupuveckue 3aJa4d U OINEpalluu: JeJIEHUe HaIeslo, OlepUpOBaHUE OCTAaTKaMHU Ha
MHOYECTBE IEJIBIX YHCEII, 0COOBIC CBOMCTBA PAIlMOHALHBIX ¥ HPPAIMOHATBHBIX YHCEIL,
apu(PpMETHUYECKUE ONepaliy, a TAK)KE HM3BIICYCHUE KOPHS HATYpPaILHOW CTCIICHW Ha
MHOKECTBE KOMIUIEKCHBIX urcen. brarogaps  mociegoBaTenbHOMY — PacHIMPEHHUIO
Kpyra UCIOJIB3YEMbIX  YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMHU MX TIPUMECHEHUS JIJIS
pelIeHNs Pa3InYHbIX 33129 (popMUpyeTcsl TPENCTaBICHHE O EIUHCTBE MaTeMAaTHUKU
Kak HAayKd M €€ PO B TIOCTPOCHWU MOJEIEH peaJbHOro MHUpa, HIHPOKO
UCTOJB3YIOTCST  00001eHNe U KOHKPETH3aIHsl.

JIuaust «Y paBHEHUS M HEPABEHCTBAY» PEaM3yeTCsl Ha MPOTSHKEHUU BCEro 00ydeHuUs
Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus, MOCKOIBKY B KaKIOM paznaeie [Iporpammer
PEeIyCMOTPEHO peIIeHHEe COOTBETCTBYIONIMX 3adad. B pesynbrare obOydarommuecs
OBJIQJICBAIOT PA3UYHBIMH METOJAMHU PEUICHHUS pPallMOHATBHBIX, HPPANUOHAILHBIX,
MIOKA3aTeIbHBIX, JOrApU(PMHUECKUX M TPUTOHOMETPUYECKUX ypPaBHEHUH, HEPAaBEHCTB
M CHUCTEM, a TaKXKe 3aJa4, COoAepKalmx mnapameTpsl. [lomydeHHBIE yMEHUS HIHPOKO
UCTIOJIB3YIOTCS TIPH UCCIICAOBAaHUH ()YHKIIMIA C MIOMOIIBIO TIPOU3BOAHOM, P PEIICHUN
NPUKIIAIHBIX 3a/a4 W 337a4 Ha HAXOXKICHHE HAHOONBIINX W HAUMEHBIIUX 3HAYCHHMA
¢ynkuuu. JlanHas conepikarenbHas JTUHUS BKIIOYAaeT B ceOsi Takxke (hOpMHpPOBAHUE
YMEHUI BBIIONHATH pacueTsl 1o ¢GopMmylaM, MpeoOpa3oBaHMs PalMOHATIBHBIX,
UPPALMOHANBHBIX ¥ TPUTOHOMETPUYECKHX BBIPAKECHUH, a TaKKe BBIPAKCHHH,
colepKamMx creneHn u Jjorapudmel. braromaps wusydenHuto anreOGpandeckoro



MaTepuana IMpPOUCXOIUT AajbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOIO
MBIIUIEHUS 00 yJaromuxcs, GOpMUPYIOTCS HABBIKH I€AYKTUBHBIX PACCYKIECHUN, PaOOTHI
C CUMBOJIbHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE
paBEeHCTB W HEpaBeHCTB. Anredpa mnpemnaraetr >3(QQEKTUBHbIE WHCTPYMEHTHI MJIs
pelleHUs TPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33]1a4, HATJISIAHO IEMOHCTPUPYET CBOU
BO3MO>XHOCTH KakK 3bIKa HAyKH.
CopepxatenpHOo-MeToAMYecKass  JUHUS  «DyHKIMM U TpaduKW»  TECHO
HEeperUIeTaeTcs C IPYruMH JIMHUAMH y4eOHOT0 Kypca, OCKOJIbKY B KAKOM-TO CMBICJTIE
3aJlaéT  TOCJIENOBAaTENbHOCTh  W3Y4YeHHs  Marepuasia. V3yueHue  CTENeHHOM,
MOKAa3aTeNIbHOM, JOrapu(MUYEcCKOil W TPUTOHOMETPUYECKUX (PYHKIIMH, UX CBOMCTB
U rpadukoB, UCHONb30BaHUE (YHKIMN Uil pelieHus 3a4ad U3 APYruX Y4eOHbIX
IPEIMETOB U pEeajbHOM >KM3HU TECHO CBSA3aHO KaK C MAaTEMaTUYECKUM AaHAJIN30M,
TaK U C pelIeHUeM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM OoJblII0€ BHUMAHUE YIENAETCS
(bopMUpPOBaHUIO YMEHUSI BBIpaKaTh (OPMYyJIaMU 3aBUCUMOCTU MEX]Y Pa3IMYHBIMU
BEJIMYMHAMHU, HUCCIIEI0BATh MONydyeHHbIe (YHKIIMH, CTPOUTh UX rpaduxu. Martepuan
3TOM COAEPMKATEIbHON JJMHUMU HALEJICH Ha Pa3BUTHE YMEHUI U HAaBBIKOB, MO3BOJIIOIIHNX
BBIPA)KaTh 3aBUCUMOCTH MEXJIy BEJIMYMHAMM B Pa3IMYHON (popMe: aHAIUTUYECKOM,
rpagudeckoii u cioBecHoU. Ero nzyuenue cnocoOCTBYET pa3BUTHIO aJITOPUTMUYECKOTO
MBIILUIEHUS, CIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3ALNH, UCIIOb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass JmHUA «Hagasia mMaremMaTM4ecKOoro aHaluu3a» IO3BOJIIET
CYLIECTBEHHO PAaCIIMPUTh KPYr Kak MaTeMaTHYeCKUX, TaK M MPHUKIAJHBIX 3ajady,
JOCTYIHBIX 00Y4YaroIUMCs, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTb CTPOUTH IpaduKu
CJIOKHBIX (DYHKLIM, ONPEAEATh UX HAUOOJNbIINE U HAMMEHBIIINE 3HAYECHHSI, BBIUUCIISATh
wiomagy GUryp u 00beMbl TeJ, HaXOAUTh CKOPOCTH U YCKOPEHHUs IpoleccoB. JanHas
CoJeprKaTebHasl JINHUSI OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOECHUSI MATEMATHYECKUX
MOJENIE pEaIbHbIX CUTyaluid, TO3BOJIIET HAaXOAWTh HAWIy4lllee pEIICHHUE B
NPUKJIAJHBIX, B TOM WYHCJIE COLMAIbHO-)KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C
OCHOBaMM MAaTE€MAaTHYECKOI'0 aHaju3a CHOCOOCTBYET pa3BUTUIO aOCTPAaKTHOIO,
(OpMaAJIbHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMaTHKH B HAayKe, TEXHUKE M HCKYCCTBE.
OOyuaroluecs: y3HatOT O BBLAAIOIIMXCS PE3yJbTaTax, MOIYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHUKHU KaK HayKH, U 00 UX aBTOpax.

ConeprxarenbHO-MeTOoAUYECKas TUHUA «MHOXKECTBA M JIOTUKa» BKIIIOYAECT B ceOs
AJIIEMEHTBI TEOPUU MHOYKECTB U MATEMATHYECKOW JIOTUKHU. Te€OpeTHKO-MHOKECTBEHHbBIE
NPE/ICTABIICHUS MPOHMU3BIBAIOT BECh KypC WIKOJIBHOM MAaTeéMaTUKH M MpeAJiararor
Haubosiee yHUBEpCAIbHBIN S3bIK, OOBEIMHSIOIIMN BCE pa3lesbl MAaTeMaTUKU U €€
IIPWIOKEHUM, OHU CBSA3BIBAIOT Pa3HbIC MATEMATUUYECKUE JUCIIUIUIMHBI U UX IPUIIOKEHUS
B €IMHOe Liejoe. BaxHO naTh BO3MOXKHOCTH OOy4arouiemMycsi OHHMaThb TEOPETHUKO-
MHOXXECTBEHHBIA ~ SI3bIK ~ COBPEMEHHOM  MaTeMaTUKM M  HUCIOJIb30BaTb  €ro
JUTSL BBIPQXKEHUSI CBOMX MbICHEi. J[pyruM BakKHbIM MPU3HAKOM MAaTEMATUKU KAaK HAYKH
CIelyeT TMpU3HATh CBONUCTBEHHYI0 €M CTpPOrocTh OOOCHOBAHUW U CJIEIOBAHUE



OIpE/ICNICHHBIM TpaBUJaM TOCTPOCHHUS JI0Ka3aTeNIbCTB. 3HAKOMCTBO C JJIEMEHTAMHU
MaTEeMaTUYeCKONH JIOTMKH CIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO  MBIIIICHUS
OOYYJarOIIMXCS, TO3BOJIIET MM CTPOUTH CBOM PACCY)KICHHS HAa OCHOBE JIOTHUECCKHUX
paBmwI, (HGOPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yuebnOM Kypce «AnreOpa 1 Hadajga MaTEMaTHIECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBbI MAaTEMaTHYECKOTO MOJCIUPOBAHUS, KOTOPbIE TMPHU3BaHBI CIIOCOOCTBOBATh
(GbOpMUPOBAHUIO HABBIKOB MOCTPOCHUSI MOJIETICH pEaIbHBbIX CUTYyaIlui, WMCCIIeIOBAHMUS
ITUX MOJeNIied C TIOMOIIbI0 ammapaTa aiureOpbl M MaTeMaTHYeCKOro aHaM3a,
WHTEPIPETAIIMN TIOJIYYCHHBIX pPe3yJabTaTOB. Takue 3ajaHusl BIUICTEHBI B KaXKIbIH W3
pa3nesoB TPOrpaMMbI, IOCKOJIBKY BeChb MaTepHall y4eOHOro Kypca IIHPOKO
UCTIONIB3YeTCS IS peUIeHWs TPUKIAQAHBIX 3a7ad. [Ipm  pelmeHnn pearbHBIX
NPAaKTHYECKUX 33]a4 00yJarolUecs: pa3BUBAIOT HAOIIOIaTEIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCs, HCIOJIB30BaTh aHAIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh MpodsieMmy. JlesTenpbHOCTh 110 (hOPMHUPOBAHUIO HABHIKOB PEIICHUS
MPUKJIAHBIX 337a4 OPTaHW3YeTCs B MPOIECCe M3YYCHHUS BCEX TEeM Y4YeOHOro Kypca
«Anre0Opa 1 Hayaa MaTeMaTHYeCKOrO aHAIHM3ay.

OO6mIee ynciI0 YacoB, PEKOMEHIOBAHHBIX JIJIS M3ydeHUsT Y4eOHOTo Kypca «Anredpa
U Hayajla MaTeMaTHYeCKOro aHajims3a», — 272 daca: B 10 kmacce — 136 uacoB (4 daca
B Hezenmo), B 11 kmacce — 136 yacoB (4 yaca B HEACIIO).

Bo3morkHa KOppeKTHPOBKA OOIIETr0 YK CIIa 9acOB, PEKOMEHIOBAHHBIX IS H3yUEHUS
y4e0HOT0 Kypca, C y4eTOM MHANBUIYaTHHOTO TTOIX0/1a 00pa30BaTEIbHBIX OPTaHU3aITuN
K yrJIyOJICHHOMY HM3YyYCHHIO alreOpbl M Havyall MaTeMaTUYeCKOro aHajau3a, B paMKax
COOJTFOZICHUS] TUTHCHHYECKIMX HOPMATHBOB K HEACIILHON 00pa30BaTeIbHOM HArpys3Ke.

COJEPXAHUE OBYUYEHUASA
10 KVIACC

Yucjia v BLIYUCJICHUSA

PanmonaneHple uucna. OOBIKHOBEHHBIE W JECSATHYHBIE JpoOW, MPOLEHTHI,
OeckoHeuHble iepuoanyeckue apodu. [Ipumenenue qpodeit 1 MPOIEHTOB I PEIICHHUS
IIPUKJIAHBIX 337a4 U3 Pa3JINYHBIX OTPACIEH 3HAHUM U PEATbHOU KU3HMU.

JlelictBuTenbHple  yucna.  PanuoHanbHblE W MppalMOHAIBHBIE — YHCIA.
Apudmernueckre onepanuu ¢ JeHCTBUTENLHBIMEI YicIaMi. MOIyJb AEHCTBUTEIHHOTO
YHCIIa U ero cBoMCTBA. [IpnbnmkeHHbIe BEIYUCICHUS, TPaBUIa OKPYTIICHUS, TPUKUIKA U
OLICHKA pe3yJIbTaTa BIYUCICHUN.

Crenenb ¢ nensIM mokasareinemM. buanom Herotona. Mcnoabp3oBaHMe MOIXOASIICH
(GopMBbI  3amHMcH  JEHCTBUTEIBHBIX YHWCEN JJIA PpPELlIECHUS NPAKTUYECKUX 3a]ay
Y NIPEACTABICHUS TaHHBIX.

Apudmernyeckuii KOpeHb HATYpPaJIbHON CTETICHU U €r0 CBOWCTBA.

CreneHb ¢  palMOHAJBHBIM  IOKa3aTeleM M €€  CBOICTBA, CTENEHb
C ICMCTBUTEIILHBIM I10KA3aTEJIEM.



Jlorapudm yucna. CoiicTBa orapudma. JlecaTnynpie 1 HATypaabHbIC JIOTapU(PMBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC U apKTaHT'€HC YMCIOBOTO ApryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXIECTBEHHbIE MTPeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPABHEHMUSI.
PaBHOCWIbHBIE ypaBHEHHMs W  ypaBHEHUA-CICACTBUA. HepaBeHCTBO, pelleHue
HEPaBEHCTBA.

OCHOBHbBIE METOABl pEHICHUS LEIbIX M JPOOHO-pAllMOHAJIbHBIX YpPaBHEHUH U
HEpPaBEHCTB. MHOro4YJ€Hbl OT OHOM mNepeMeHHOW. [JleneHne MHOro4JieHa Ha
MHOTOWIECH ¢ ocTtatkoM. Teopema be3zy. MHorousiensl ¢ nensiMu K03 PUITMEHTAMHU.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BEIPAKEHUM, COJIEPXKAILMX CTETIEHU U KOPHHU.

WppauronanbHeie ypaBHEHUs. OCHOBHBIE METOJBI PELIECHUS HPPALMOHATBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOABI PEHIEHUS IOKAa3aTEIbHbBIX
YpaBHEHHM.

[IpeoGpazoBanue BeIpaXXeHUM, COACPIKAIINX JTOrapruPMBb.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/ABI PEIICHMS JIOTapU(PMHUUECKUX
YpaBHEHH.

OcHoBHBIE TpUroHOMeTpruieckre Gpopmyibl. [IpeodpazoBaHre TPUTOHOMETPUYECKUX
BBIPAKEHUH. PellleHre TPUrOHOMETPUUECKUX YPABHEHU.

Pemenne cucrem NMHEVHBIX ypaBHEHU. Marpuiia CHCTEMBI TMHENHBIX YPABHEHUM.
Onpenenurenb MaTPULIBI 2X2, €r0 TEOMETPUUYECKUI CMBICI M CBOMCTBA, BBIYMCIICHUE €0
3HAYEHUSA, IPUMEHEHUE ONPENECIUTEN Ul PELICHHUS] CUCTEMBl JIMHEHHBIX YPaBHEHUM.
Pemienne mnpuknagHeIX 3a7ad  C  [OMOIIBIO CHUCTEMbI JIMHEMHBIX YPaBHEHH.
HccnenoBanne nOCTPOCHHON MOJIEIN € IIOMOILBIO MAaTPUILL U OMPEAECTUTEIIEH.

[TocTtpoeHne wmareMaTuyecKuX MOJEIEN pPEATbHOM CUTyallud C ITIOMOIIBIO
YpPaBHEHUW U HeEpaBeHCTB. lIprMeHeHue ypaBHEHHU UM HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 33/1a4 ¥ 33/1a4 U3 PA3IUYHBIX 00JIaCTel HAYKU U pealbHOM KU3HHU.

DOYyHKUMH U TPaUKU

OyHKIM, cnocodbl 3amaHus  (yHKIUW. B3auMHO oOpaTHble (YHKITUU.
Komnozunust ynkuuii. ['padux dyHkinuu. SnemeHTapHble Tpeodpa3oBanus rpaduKoB
byHKIMIA.

OOmacte ompeaeneHUss M MHOXKECTBO 3HaueHWil ¢QyHkumu. Hymm ¢yHKUOuU.
[IpomexxyTkn 3HaKOMOCTOAHCTBA. YeTHble U HedyeTHble (yHkuuu. llepuognueckue
dbyukuuu. [IpoMexxyTku MOHOTOHHOCTH (yHKIIMHU. MaKCUMYMbl U MUHUMYMBI (DYHKITHH.
Haubonbiee n HauMeHbIIee 3HaYEHUST PYHKIINHU Ha TIPOMEXYTKE.

JluneliHas, KBaApaTUUHass W JpoOHO-IMHEHHAass (GYHKUUU. ODJIEMEHTapHOe
WCCIIEZIOBaHNE U TIOCTPOEHUE UX TPaPUKOB.



CrenenHas (QyHKUIHUS C HaATypajJbHBIM M LEJbIM TOKa3arteneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHs N-0i CTeneHu Kak (PYHKIMU OOpaTHOU CTENeHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

[lokazarenbHass u JorapupmMuueckass (QPyHKIMM, HMX CBOWCTBA M TIpaduKu.
Hcnonb3oBanue rpadukoB HyHKIUMA sl pEIICHHUS] YpaBHEHUH.

Tpuronomerpuueckasi OKpy>XKHOCTb, ONPEEIEHUE TPUTOHOMETPUUECKUX (YHKIIUI
YUCJIOBOTO apryMeHTa.

OyHKUMOHAIBHBIE 3aBUCHMOCTH B pEaJIbHBIX Ipoleccax M sBIeHUsAX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hauana maTeMaTH4eCKOro aHaju3a

ITocnemoBarenbHOCTH, CIOCOOBI  3aJaHUsd  IIOcJiegoBaTelnbHOCTEH. MeTox
MaTE€MaTU4eCKOM WHIAYKIUMU. MOHOTOHHBIE M OTrpaHUYECHHBIE IIOCIEAOBATEIBLHOCTH.
Hcropust BOSHUKHOBEHHSI MATEMAaTUYECKOIO aHAJIM3a KaK aHaJIn3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMerpuueckas mporpeccud. beckoHeuHO yObIBaromias
reomeTpuyeckass mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccun. JIMHEWHBIM M DKCIIOHEHIUANbHBIM pocT. Yucno e. dopmyna ClI0KHBIX
IpOLEHTOB. Vcronp30BaHne MPOTrpeCcCHr I PEIICHUs PEAbHBIX 3a7a4 IPUKIIAJHOTO
Xapakrepa.

HenpepsiBHblEe QyHKIIMM U UX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI rpad)uKoOB
¢ynkuil. CBolicTBa (YHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToa HHTEpBajoB Ui
pelieHus HepaBeHCTB. lIprMeHeHne CBOMCTB HENPEpBIBHBIX (YHKIUN ISl peleHUs
3a1ad.

IlepBass u BTOpass mpou3BoaHble (yHKUIUHU. OmpeneneHue, reoMeTpUdYecKuil u
(u3HUECKUIl CMBICT TPOU3BOJHOM. Y paBHEHHUE KacaTebHOU K rpaduKy (QyHKIIHH.

[TpousBoanbie snemMeHTapHbIX (yHKIMA. [Ipow3BogHas CymMMBbl, MpPOW3BEICHUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (DYHKITHIA.

MHoxecTBa U JIOTUKA
MHOXecTBO, onepanuu HajJ MHOXKECTBAMHU M UX CBoMcTBa. Jluarpammbl Diinepa—
Benna. IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O aIllapara JJisi ONMKUCAHUS PeabHbIX
MIPOIIECCOB U SIBICHUH, TIPH PEIICHUH 33714 U3 APYTrUX y4eOHBIX IPEIMETOB.
Onpenenenune, TeopemMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIHBIE YPABHEHHSI.

11 KJIACC

Yuciia v BbIYMCTICHUS
HatypanbHble u nesnbie yncia. [[puMeHeHrne Npu3HaKoB IEIMMOCTH LEbIX YHUCET,
HauOonbIuil o0muit nemurens (nanee — HOJl) u HaumensIee olliee KpaTHoe (fanee —
HOK), octarkoB no moayto, anroputMa EBkiuaa s penieHus 3a7a4d B LEIbIX Yhciax.
Komniekcuble uncna. AnreOpanueckas U TPUTOHOMETpHUEcKas (OpMbl 3amucu
KOMIUIEKCHOTO 4Hciia. ApupMeTHYecKue Omnepaludd ¢ KOMIUIEKCHBIMU YHCIIaMH.



N300pakeHne KOMILJIEKCHBIX YMCENl Ha KoopAuHATHOM miiockoctu. @opmyna Myaspa.
KopHu N-oif cTeneHn 3 KOMIUIEKCHOTO 4yucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEeNT AJIs
penieHus: PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs] 1 HEPABEHCTBA

CucremMa M COBOKYIHOCTh YPAaBHEHUW W HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHHUM C TTOMOIIbIO TPUTOHOMETPUIECKON
OKPY>KHOCTHU. Pelrenre TpuroHoMeTpuyecKruxX HEpaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKa3aTEIbHbIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHHUS CHCTEM M COBOKYIMHOCTEW palMOHAIbHBIX,
UPpalMOHAIbHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPaBHEHU.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C [TapaMETPaMHu.

[IpumeHeHne ypaBHEHU, CUCTEM WU HEPABEHCTB K PEIICHUI0 MAaTeMaTUYECKHUX
3aa4 U 3a7a4 U3 PA3IMYHBIX O0JacTeld HAyKu M peaibHOM >KU3HU, UHTEpHpeTanus
MTOJYYECHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaAPUKH

I'paduk xomnozuumu ¢pyHkuuid. I'eomerpudeckre 00pa3bl ypaBHEHUI U HEPABEHCTB
Ha KOOPAMHATHOW IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U IpaUKu.

I'padprueckue MeToabl penieHrs ypaBHEHHN U HEpaBeHCTB. [ paduueckue MeTo bl
pELIeHUS 3a/1a4 C TapaMETPaMH.

Ucnonw3oBanue rpadukoB  (QyHKIUN IS HCCIEIOBAHUS  MPOILIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HMUKAIOT MpPH pEIICHUWH 3a4ady M3 JPYrux YyueOHBIX
MIPEAMETOB U PEATTbHOMN KU3HMU.

Hayajia MaTeMaTH4eCcKOro aHajIm3a

[IpumeHeHre TPOM3BOAHOM K HCCIAENOBaHUIO (GYHKIUHA Ha MOHOTOHHOCTD
U 3KkcTpemyMbl. HaxoxxaeHne HauOOMbIIero 1 HAMMEHBIIEro 3HaYEHUI HEeNmpepbIBHOM
(GyHKIIMHM Ha OTpE3KE.

[IpuMeHeHME MPOU3BOIHON ISl HAX0XKACHUS HAUJTYUILEro PELIEHUS B IPUKIIATHBIX
3aja4yax, JAJis ONpeIeICHHs] CKOPOCTH M YCKOPEHHUS Mpollecca, 3aaHHoro GopmMynoi uim
rpaguKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO  TmepBooOpa3HbiX. IlepBooOpaszHbie
aneMeHTapHbIX GyHKuMi. [IpaBuna HaxoXKAEHUS TIEPBOOOPAIHBIX.

WNurerpan. I'eomerpudeckuii CMbICI HUHTErpaja. BpIUKMCIIEHHE OIPEAECIEHHOTO
uHTerpaia mno popmyne Herorona—Jleitouuiia.

[IpumeHeHre uHTerpaia A HaXOXKJIEeHUs Iionanel miockux Guryp u o0bemMoB
Ir€OMETPUUYECKUX TEIL.

[Ipumepsr  pemienuit  nuddepeHIMaIbHBIX  ypaBHeHUH. Maremarudeckoe
MOJIETMPOBAHKE peajIbHBIX MPOLECCOB ¢ MOMOIIBIO TUPPEPEHIIMATIbHBIX YpaBHEHUH.



IMPEAMETHBIE PE3YJIBTATDI

K xoniry o6yuenus B 10 kiacce oOydaromuiicss HOTYyYUT CIASAYIOIINE MPEIMETHBIC
pe3yNbTaThl O OTACIbHBIM TeMaM (eiepanbHON pabodeit mporpaMMbl yueOHOT0 Kypca
«Anre0Opa 1 Hayaa MaTeMaTHYeCKOTO aHATH3ay:

Yucsia ¥ BLIYUCJICHUA

CBOOOAHO OMNEPUPOBATH MOHATUSAMH: PAUUOHAIBHOE YHCIO, OECKOHEYHas
nepuoguvecKkas 1po0b, MPOLEHTHI, UPPAIMOHAIBHOE YUCIIO0, MHOYKECTBA palliOHAIbHBIX
Y JEMCTBUTENIBHBIX YUCET, MOAYJb JEHCTBUTEIBHOTO YHCIIA;

IPUMEHSTh IPOOW W TIPOIEHTHI JJI PEIICHUsI MPUKIATHBIX 337a4 U3 Pa3InIHbIX
OTpacJiell 3HAaHUW U PEAIbHOMN KU3HU,

MPUMEHSATh TPHUOIUKEHHBIC BBIYHCICHUS, TPAaBWIA OKPYIJICHHS, MPUKHUIKY U
OLICHKY PE3yJIbTaTa BEIYMCIICHUN;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM: CTENEHB C LIEJBIM MOKA3aTeIeM, NCIOIb30BaTh
MOIXOIATIYIO POPMY 3aITUCH JIEHCTBUTEIHHBIX YHCE JIJIS PEIICHHS] TPAKTUYECKUX 3a71a4
Y MIPEJICTABICHUS TaHHBIX;

CBOOOAHO OMEpPUpPOBATH TMOHATHEM: apU(PMETUYECKHN KOpEeHb HaTypallbHOU
CTEIICHHU;

CBOOOZHO ONEPUPOBATH TMOHATHEM: CTENEHb C PAlUMOHAIBHBIM TOKa3aTeJIeM;

CBOOOJHO OIEPUPOBATH MOHATUSIMU: JIOTAPU(PM UUCIA, IECITUIHBIE U HATypaJIbHbIE
Jorapu@mer;

CBOOOAHO OMNEPUPOBATH MOHATUAMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTaHIE€HC
YHCIIOBOT' O apryMEHTA;

ONEPUPOBATh TMOHATUSAMU: ApPKCHHYC, ApPKKOCHHYC M AapKTAaHT€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOIHO OMEPUPOBATH TMOHSATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUS -CIIEACTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh PA3IMYHbIE METObI PEIICHUS] PALIMOHAIBHBIX U IPOOHO-PAIlMOHATBHBIX
YPaBHEHU, IPUMEHATh METOJ UHTEPBAJIOB JIJISI PELICHUS HEPABECHCTB;

CBOOOAHO OMEPUPOBATHh TMOHATUSIMHU: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWICH C IETbIMH KO3 UIIMEHTaMH, KOPHH MHOTOYJICHA, TMPUMEHSTH JCIICHUE
MHOTO4JIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera miia pemenus
3a1ay;

CBOOOJIHO OMEPUPOBATh MOHSATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHMI, MaTpuila,
ONPENCIUTENb MATPULBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICII, HUCTOJIb30BATh CBOMCTBA
ornpeaenuTenss 2 X 2 s BBIYUCICHHUS] €ro 3HAYCeHHS, MPUMEHSATH OINpeAeIIUTEIN
JUISL PELICHUsI CUCTEMbl JIMHEWHBIX YPaBHEHUM, MOJEIHMPOBATH PEAIbHBIC CUTYyalUU
C IIOMOLIBK) CHCTEMBI JIMHEMHBIX YPaBHEHUH, HMCCIENOBATh IMOCTPOCHHBIE MOJEIH C
ITOMOLLBIO MaTPULL U ONIPEEIIUTENICH, UHTEPIIPETUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUIN C KOPHSMH JIJIs1 peoOpa30BaHUsl BHIPAKECHUI;



BBITMIOJHATh MPeoOpa3OBaHMsl YHUCIOBBIX BBIPAKEHUM, COJEP)KAIIUX CTENEHU C
panMOHAIbHBIM ITOKA3ATEIIEM;

UCMOJIb30BaTh CBOMCTBAa JIOrapu(MoB Al MpeoOpa3oBaHUs JOrapupMUUYECKUX
BBIPAKCHUM;

CBOOOJIHO  OMEpUPOBAaTh  MOHATUSAMHU:  HPpALMOHAIBHBIE,  IOKa3aTEeJIbHbIC
U JorapuMUUecKre ypaBHEHUS, HAXOJUTh MX PEIICHUs C MOMOIIbIO PaBHOCUIIBHBIX
MIEPEXOIOB MUJIN OCYIIECTBIISIS TPOBEPKY KOPHEW;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHe (OpPMyIbl AJid MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE, MPUMEHSTh
HEOOXOAMMbIE (OPMYJNBI Il PEUIEHUS! OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;

MOJIETUPOBATh PEaAIbHbIE CUTYAllMU Ha SI3bIKE alNreOpbl, COCTABISATH BBIPAKEHMUS,
YPaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 33/1a4d, UCCIEAOBATh ITOCTPOCHHBIE MOJIEIH
C MCMOJIb30BaHUEM arlapaTa aiareopsbl.

DYyHKUUHU U TPAPUKH:

CBOOOJTHO OIEpPUPOBATh MOHATUAMH: (YHKIHS, CIOCOOBI 3aJaHusd (PyHKIUH,
B3aMMHO OOpaTHbIE (DYHKIMH, KOMIO3ULHS (DYHKUUN, rpaduk (QyHKIHH, BBIIOIHATH
3JIeMEHTapHbIE MPeoOpa3oBaHus rpaPUKOB PYHKIUA;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: 00JACTh ONPENETICHHUS] 1 MHOXKECTBO 3HAUEHUI
(GyHKIMY, HYIU QYHKIIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO  ONEpPUPOBaTh MOHATHSIMHU: YETHbIE W  HEYETHble  (YHKIIHH,
nepuoanyecKkue (QYHKIMHM, TPOMEXKYTKH MOHOTOHHOCTHM (YHKIMH, MaKCUMyMBbl U
MUHUMYMbI  (pyHKUMHM, HauOonblllee MW HaWMEHblIee 3HaueHHe (YHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CTETICHHAS (PYHKIMS C HATypalbHBIM U LEIbIM
nokasaresjieM, rpaguk CTENeHHOW (DYHKUMM C HATYpaJbHBIM M LEJIbIM IOKa3aTeseM,
rpagpuK KOpHA N-Of CTENeHu Kak (YHKIMM OOpaTHOM CTENEHU C HaTypajJbHbIM
HoKa3aTeseM;

OIepUPOBATh MOHITUIMHU: JIMHEIHAs, KBalpaTUYHAas U IPOOHO-TMHEWHas (QyHKIINH,
BBITOJIHATD 3JIEMEHTAPHOE UCCIEOBAHUE U TOCTPOCHUE X I'PaUKOB;

CBOOOJTHO OMEpPUPOBATh TMOHATHSAMH: TOKa3aTeNpHass U Jiorapumuyeckas
(G yHKIMH, UX CBOICTBA U Tpa)MKHU, UCIIOJIB30BATh X I'paUKH JJIs pEIICHUs] yPaBHEHMUI;

CBOOOJHO  ONEpUPOBaTh  MOHATHSAMH:  TPUTOHOMETPHYECKAass  OKPYKHOCTb,
OIpeJIeIIeHNE TPUTOHOMETPUUECKUX (PYHKIIUI YMCIOBOIO apryMEHTa;

UCMOJIb30BaTh rpa@uKu GYHKIUI JJIs1 UCCIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEN
IpU PELIEHUH 337ay U3 APYruX y4eOHBIX MPEAMETOB M peajibHOW KU3HU, BBIPAKaTh
(dopmMynaMu 3aBUCUMOCTH MEXAY BEIUYNHAMU;

Hauajia MaTeMaTH4eCKOro aHAIN3A:
CBOOOAHO OMEpUpOBaTh MOHATUAMM: apuUpMETUYECKass U TeOMEeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBarolasi TIeoMeTpUuYecKasi MpOorpeccusi, JIMHEWHBIN



U OKCTIOHEHITMAIBHBIN POCT, (hopMylia CIOKHBIX MPOIICHTOB, UMETh IMPEICTABICHUE
O KOHCTAHTE;

UCTIOJIH30BaTh IPOTPECCUH JUIS PEIICHHUS peaTbHBIX 3a/1a4 MPHUKIIaIHOTO XapaKTepa;

CBOOOJIHO OIEPUPOBATh MOHATUSMHU: MOCIENOBATEIbHOCTb, CIIOCOOBI 3aJaHus

MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIC M OTPaHUYEHHBIC TTOCIIE0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO’KJCHUSI MaTEMAaTUYECKOr0 aHaJIN3a Kak aHann3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEPHPOBATh MOHATHUSAMH: HETMpEpbIBHbIC (DYHKIIMHM, TOYKH pa3pbiBa
rpaduka QyHKIIUH, aCHMITOTHI rpaduka QyHKIINUM;

CBOOOJTHO OIEpPHUpPOBaTh TMOHATHEM: (YHKIHs, HEMNpephiBHAsI HAa OTpeE3Ke,
IPUMEHATH CBOICTBA HEMIPEPHIBHBIX (QYHKIIUH JJIsl PELICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATh MOHATHUSMHU: TIEPBasi U BTOpas MPOU3BOIHBIC (YHKIIHH,
KacatelibHas K rpaduky QyHKIINH;

BBIUUCIISATH MPOU3BOHBIC CYMMBI, TPOU3BEICHHUS, YACTHOTO M KOMITO3UIIUU JIBYX
(G yHKIIHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKIIUH;

MCTIOJIh30BaTh TE€OMETPHUUECKHUIA U (PU3MUECKUIA CMBICIT TTPOU3BOTHOMN IS PEIICHUS
3ajau.

MHo:KecTBa M JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATHSIMHU: MHOKECTBO, OTIEPAIIMH HaJl MHOYKECTBAMH;

HCIIOb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar i ONMCAHUs PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, IIPU PEIICHUH 33/1a4 U3 APYTHX Y4€OHBIX IPEIMETOB;

CBOOOAHO OMNEPUPOBATH MOHATUSMH: OIpPEAENIEHUE, TEeopemMa, YypaBHEHUE -
CIIEZICTBHE, CBOICTBO MAaTeMaTHYE€CKOro OOBEKTa, J0Ka3aTelbCTBO, PAaBHOCUJIbHBIC
YPaBHEHHS U HEPABEHCTBA.

K xonmy o6yuenus B 11 kiacce 00ydaroniuiics moayduT CICAYIOIIUE TPeAMETHBIC
pE3yJIbTATHI IO OT/ACJIbHBIM TeMaM (penepaibHON padodei mporpaMMbl y4eOHOT0 Kypca
«Anre0Opa 1 Hayala MaTeMaTUYECKOro aHAIU3a:

YucJa v BbIYHUCIEHUS

CBOOOJIHO ONEpPUPOBaATh TMOHATUAMU: HATypajdbHOE M IIEJ0€ YHUCI0, MHOXKECTBA
HaTYpaJIbHBIX U LENBIX YHCEN, UCIIOJIB30BATh MIPU3HAKU JEIMMOCTH 1enbix unces, HO/J
1 HOK HaTypanbHBIX Yncen A1 pelIeHUs 3a/1a4d, MPUMEHITh alroput™M EBKinaa;

CBOOOJTHO ONEPUPOBATh IMOHATHEM OCTaTKa MO0 MOJYIIO, 3aIIMChIBaTh HATYpabHBIC
YHCJIA B PA3JIMYHBIX [TO3UIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOIHO OIMEpPUPOBATh TMOHATHUSIMH: KOMIUIGKCHOEC YHCIO ¥ MHOMXECTBO
KOMIUIGKCHBIX YHCEJ, TMPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B  alreOpanyecKou
U TPUTOHOMETPUUYECKOM (hopMe, BBINOJIHATH apu(METHUYCCKUE OIEpallik C HUMH U
n300pakaTh Ha KOOPAUHATHOMN MJIOCKOCTH.

YpaBHeHuUs1 M HEPABEHCTBA:
CBOOOAHO  OMEpUpPOBaTH  MOHATHUSMU:  UPpPALMOHAIbHBIC,  IOKa3aTeJIbHbIE
U Jlorapu(pMuuecKre HEepaBeHCTBA, HAXOJIUTh MX PEUICHHs C IOMOILBIO PaBHOCUIBHBIX
IIEPEXOJI0B;



OCYHIECTBIISITH OTOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS;
CBOOOZHO OMEpPUPOBATH IMOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MIPUMEHSITh
HeoOXouMble (OPMYJIBI JJIsl PEUICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOZHO OIEpUPOBAaTh TMOHATHSAMHU: CHUCTEMa W COBOKYIHOCTh YpaBHEHUH
1 HEPaBEHCTB, PABHOCUJILHBIE CUCTEMbl U CUCTEMBI-CIIC/ICTBUS, HAXOJAUTh PEIICHUS
CUCTEMBl M COBOKYITHOCTEW PpAILMOHAIBHBIX, HUPPAIMOHAIBHBIX, MOKA3aTEIbHBIX
U Jjorapu(pMUYEeCKuX ypaBHEHUN U HEPABEHCTB;

pemarhb palMoHalIbHbIE, UppalOHAIbHbIE, NOKa3aTelbHbIE,
JorapuMUYECKre U TPUTOHOMETPUYECKUE YPABHEHHS 1 HEPABEHCTBA, COICPKAIIIIE
MOJIYJH U TIapaMeTphl; TPUMEHSThH TpaduuecKue METOIbI IJIsl PELICHUsI YPAaBHCHUN U
HEPABEHCTB, a TAK)KE 3a7a4 C apaMeTpaMu;

MOJICIIMPOBATH PEATbHBIC CUTYAITUH Ha SI3BIKE AJIT€OPBI, COCTABIISATH BEIPAKEHUS,
YpaBHEHMS, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJOBHMIO 3aJa4d, MCCIEI0BATh
MIOCTPOEHHBIE MOJIEIN C HCIIONb30BAaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATH
MOJIYYEHHBIN PE3YNbTAT.

DOyHKUMH U TPpaPUuKU:
CTPOUTh TpaUKM KOMMO3UIMU (YHKIUKA C TOMOIIBIO 3JIEMEHTapPHOIO
UCCIIEIOBaHUS U CBOMCTB KOMITO3HUIIMM JIBYX (DYHKIUIA;
CTPOUTH T€OMETPUUYECKUE 00pa3bl YpaBHEHUM U HEPABEHCTB HAa KOOPIWHATHOU
IJIOCKOCTH;
CBOOOZHO ONEPUPOBATH MOHATUSAMU: TPA(QUKU TPUTOHOMETPUYECKUX (PYHKIU;
MPUMEHATh PYHKUIUHU ISl MOACITMPOBAHUS U UCCIIEI0BAHUS PEAIbHBIX MPOLIECCOB.

Hauana mareMaTu4ecKoOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO ISl MCCIICIOBaHUS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI;

HaxOJIuTh HaWOONbIIEC W HAWMEHbIIEEe 3HAYCHHUS (DYHKIIMU HEMPEPHIBHOU
Ha OTpPE3KE;

UCTIOJIBb30BaTh IPOU3ZBOMHYIO [UISI HAXOXACHUS HAWIYUYIIEro peIICHUS
B MIPUKJIQTHBIX, B TOM YHUCJIE COIMATBHO-YKOHOMUYECKHX, 3a/1a4aX, s ONpeeIeHuUs
CKOpPOCTH U YCKOPEHHUS TpoIiecca, 3aJaHHOTO (OPMYIIOi HIH TpaduKoM;

CBOOOJTHO ONIEPHPOBATH MOHITHIMHU: TIEPBOOOPA3HAs, ONIPEICTICHHBIA HHTETPA,
HaXOJUTh TEPBOOOpPA3HBIC AJIEMEHTAPHBIX (YHKIUA W BBIYHCIATH WHTETPAT II0
dbopmyne Herorona—JIeitOnuIa;

HAXOAUTh TUIONIA/IU IJIOCKUX (GUTYP U 00BEMBI TEJI C IIOMOIIBIO HHTETPaa;

UMETh TIPEJICTABIICHUE O MATEMaTHYECKOM MOJICTMPOBAaHUN Ha TPUMEPE
cocrapiieHus quddepeHnnaabHbIX YpaBHEHUH;

pemiath TMPUKIAAHBIC 3aJadyd, B TOM YHCJIE COIHATBHO-D)KOHOMUYECKOTO
U GUBNYECKOTO XapaKTepa, CPEACTBAMH MaTEMaTHIECKOTO aHAIIN3A.



TEMATUYECKOE NTAHUPOBAHUE

10 KJIACC
HasBanue OCHOBHBIE BUIbI J€ATEIHHOCTH
OCHOBHOE COAEpKaHUE
paznena (TeMbl) 00y4aromuxcs
MHoO)kecTBO 24 MHoOXxecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNENCTBUTEIbHBIX YHCEIL HaJl MHO’KECTBAMHU U X CBOMCTBA. MHOECTBEHHBIN anmnapar
MHOrouJeHsl. Huarpammel Ditnepa — BeHna. JUIA OITUCAHUA X014 PELICHUs

PanmonanbHeie ypaBHEHUSA
Y HEPABEHCTBA.

CucreMbl TMHENHBIX
YpaBHEHUM

[IpuMeHeHne TeoOpeTUKo-
MHOKECTBEHHOI'0 arnmapara

JUISL PELLICHUS 3a/1a4.

Parmmonaneable uncia. OOLIKHOBEHHEBIE
U JIECATUYHBIE APOOH, MPOLIEHTHI,
OECKOHEUHbIE IEPUOANUECKUE APOOH.
[Tpumenenue qpo6eil ¥ NpoIeHTOB

JUISl peLIEHUs] TPUKJIaIHbIX 3a/1a4.
JlenCcTBUTEbHBIC YUCIA.
PannonanbsHble M MppanoOHaIbHBIC
yucna. ApupMeTHIECKHEe Oneparuu

C IEUCTBUTEIBbHBIMHA YUCIIAMH.
Mopnyie NeNCTBUTENBHOTO YHCIIA U ET0
coiicTBa. [IpubmmkenHbie
BBIYMCIICHUS, IPABUJIA OKPYTJICHMUS,
IIPUKUJKA U OLEHKA pEe3yJIbTaTa
BBIYHCIICHUN.

MaTeMaTUYECKHX 3a/]1a4, a TAKXKe
pEaJIbHBIX MPOLECCOB U SIBJICHHIA.
OnepupoBaTh MOHITUAMU:
palMoOHAILHOE YHCII0, OECKOHEYHAas
nepuoguvecKas 1poob, IPOLEHTHI;
UPPALMOHAIIBHOE U ICUCTBUTEIILHOE
YUCII0; MOAYJb IEUCTBUTEILHOIO
YUCIIa; UCIOIb30BaTh 3TU MOHATHUS
IIPY IIPOBEICHUU PACCYKICHUN

U JI0Ka3aTeNIbCTB, IPUMEHSThH JPOOHU
Y TIPOLICHTHI JIJIs1 PELICHUS
MPUKJIATHBIX 3a7a4 U3 Pa3JInYHbIX
OTpaciiel 3HAaHUU U PEAIbHOM KU3HH.
Hcnonb30BaTh NpUOIMKEHHBIE
BBIUKCIICHUS, [TPaBUIa OKPYTJICHUS,
NPUKUJKY U OLIEHKY pe3ynbTara
BBIYHCIICHUN.
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OCHOBHBIE METO/IbI PELICHUS LETIX

U IpOOHO-paIIMOHANIBHBIX YPaBHEHHI
Y HEPaBEHCTB. MHOrOYJIEHBI OT OJTHOU
MepeMEHHOM. J[eneHrne MHOTO4YJIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3zy. MHOro4sIeHbI ¢ LETBIMU
kod(ppunmnenramu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHU. MaTpuna cucTeMsl
JUMHENHBIX ypaBHeHHI. Onpeaenurenn
MaTpHUIbl 2%X2, €ro reOMETPUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYCHHUS; IPUMEHEHUE OITPEACTIUTENS
JUISL PELICHHS] CUCTEMBI JIMHEUHBIX
ypaBHEHUN. Pelienue npukiagHbix
3a71a4 C IOMOIIbIO CUCTEMBI JUHEHHBIX
YpaBHEHUMN

[IpuMeHATh pa3IMYHbIE METOBI
PEIICHHS pallUOHATBHBIX U IPOOHO-
palMOHATBHBIX YPAaBHEHMIL; a TAKKE
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMH MHOTOYJICH
OT OJTHOW NIEPEMEHHOM, €0 KOPHU;
MPUMEHSTh JEICHUE MHOTOUYJIEHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u teopemy Buera nis pemenus
3a/1a4.

OnepupoBaTh NOHATHSIMU: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MATPHUIIA,
ONPEAECTUTENL MATPHULIBL.
Hcnons30BaTh cBOKCTBA
onpenenuTeNs 2 X 2 sl BBIUUCICHUS
€ro 3HaYCHUSs1, IPUMEHSITh
ONPEACTUTENH AJIsl PEHICHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUM.
MopnennpoBarh peanbHbIE CUTYallUH
C IOMOIIBIO CUCTEMBI JINHEWUHBIX
YpaBHEHHUI, UCCIIEIOBATH
IIOCTPOEHHBIE MOJIEJIA C TIOMOLIBIO
MAaTPHUI] U OIIPEAECIUTEIIEH,
VHTEPIPETUPOBATH IO YUCHHBIN
pe3yJbTar
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@yHKIMHU U TpadUKH.
CrenenHast GpyHKIUS
C LIEJIBIM TI0Ka3aTesIeM

12

DyHKIUSI, CTIOCOObI 3a7aHus (DYHKITUH.
B3aumHo 0OpatHble (yHKIUU.
Komnozunus ¢pynkiuii. I'paduk
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHusi rpa@uKoOB G YHKIIUH.
OO6nacth onpeeneHusl 1 MHOKECTBO
3HaueHui pyHkuuu. Hynmu yHkumm.
[TpoMeKyTKH 3HAKOOCTOSHCTBA.
UerHble ¥ HEYETHBIC PYHKITUU.
[leproguueckue QyHKIIHH.
[IpoMeKyTKM MOHOTOHHOCTH
byHKIIMU. MakCUMyMbl 1 MUHUMYMBbI
¢yakuuu. Hanbonbliee 1 HauMeHblliee
3HaueHue (QYHKIIUU HA IPOMEXKYTKE.
Jlunetinas, kBaapaTU4HAsA U JPOOHO-
TuHeHas QYHKIUA. DIIEMEHTapHOe
UCCIIEZIOBAaHUE U IOCTPOEHHUE rpauKOB
TUX (PYHKIIMM.

CreneHs C 1ebIM MTOKa3aTENEM.
bunom Herorona.

CrenenHas QyHKIIUS C HATYPAIbHBIM
Y LIEeTBIM NTOKa3aTeneM. Ee cBoncTaa

U rpaduk

OnepupoBaTh MOHATUAMHU: PYHKITHS,
cnocoObI 3ajaHusl PYHKIUU; B3AUMHO
oOpaTHbIe (QYHKIIHH, KOMITO3UITUS
byHkuui, rpadguk GyHKIKUHA, 00JIACTh
OTIpEICIICHHS 1 MHOKECTBO 3HAUCHHM
byHKIIMN, HYTW QYHKIIAH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA;
JVHEHAs, KBaipaTUaHasi, TpoOHO-
JVHEHAs U CTeneHHas (YHKITUU.
BrinonHsaTh 351eMeHTapHbie
npeoOpazoBaHus rpadukoB (YHKITHUH.
3HaTh U YMETb JI0Ka3bIBaTh YETHOCTD
WM HEYETHOCTH (DYHKITUH,
NEPUOIUIHOCTD (PYHKIIMH, HAXOIUTh
MIPOMEXYTKH MOHOTOHHOCTH
GYHKIIUHA, MAKCUMYMBI 1 MUHAMYMBI
dbyHKIIMM, HAaNOOJIBIIEE U HAUMEHBIIICE
3HauYeHUE (PYHKIIMH HA IPOMEXKYTKE.
dopmMyIupOoBaTh U WILTFOCTPUPOBATH
rpaduaecku CBOMCTBA JIMHEWHOMH,
KBaJPaTUYHOU, TPOOHO-TMHEHHON 1
CTENeHHOU (PYHKITHM.

Bripakats hopMynamMu 3aBUCHMOCTH
MEXIy BETUYMHAMHU.

3HaTh OMNPEJICIICHUE U CBOMCTBA
CTETICHH C LIEJIBIM MTOKa3aTelNeM;
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noAXOAANIYI0 (hOpMY 3aIlUCH
JEeUCTBUTENBHBIX YUCEN JJIS PELICHUS
MPaKTUYECKUX 3a/1a4 U NMPEJICTABICHUS
JTAHHBIX

Apudmernyeckuii KOpeHb 15 Apudmernyeckuii KOpeHb dopMyIMpoBaTh, 3aITUCHIBATH
N-OW CTEIEHU. HaTypaJibHOW CTENEHU U €T0 CBOWCTBA. B CUMBOJIUECKOU (popme
WppanmonansHbie [IpeoOpazoBaHust YUCIOBBIX Y MCTIOJIb30BaTh CBOMCTBA KOPHS
ypaBHEHUS BBIPAXKEHUH, COIEPIKAIINX CTETICHH N-0ii CTETICHU IS TPe0Opa30OBaAHUS
Y KOpHU. BBIPAKCHUM.
HpparmoHaabHbIC YpaBHEHUS. HaxomuTs penieHus: uppanroHaIbHbIX
OCHOBHBIE METO/IbI PELICHUS YPaBHEHH C IOMOIIBIO
HPpaIMOHAIBHBIX YPaBHEHUH. PaBHOCWJIBHBIX TIEPEXOJIOB UITU
PaBHOCHIIBHBIE TEPEXO/IBI B PEIEHUHT OCYIIECTBIISAS POBEPKY KOPHEM.
HMppalioOHAJIbHBIX YPABHEHMUIA. CtpouTth rpaduk G yHKIIHH KOPHS
CaoiicTBa 1 rpaduK KOpHS N-0O¥ N-o0ii cTENeHNu KaKk 00paTHOM
CTETICHH KaK (PYHKIIMH 0OpaTHOM JUTst QYHKIIMH CTENIEHU C HATypaTbHBIM
CTCTICHH C HAaTypaJbHBIM ITOKa3aTelieM NoKazareseM
[TokazarenbHast GyHKIUS. 10 CrerneHb ¢ palMoOHALHBIM dopmyaupoBaTh ONpeAeTiCHUE

ITokazarenbHbIC YpaBHCHHA

IIOKa3aTeJIeM U ee CBOICTBA.
[Toka3zarenbHas QyHKIUS, €€ CBOHCTBA
u rpaduk. Mcnons3zoBanue rpaduxa
(GyHKINU A7 pelIeHus] ypaBHEHUIA.
[Toka3arenbHble ypaBHeHUsI. OCHOBHBIC
METO/IbI PEIICHUS TTOKA3aTeIbHBIX
YpaBHEHHU I

CTEIEHU C pallOHAIbHBIM
IIOKA3aTEeJIEM.

BoinonHaTe npeoOpazoBaHus
YUCJIOBBIX BBIPAXKEHUM, COAEPKAITUX
CTENEHU C pallOHAIBHBIM
IIOKA3aTEJIEM.

Hcnonb3oBaTh HU(PPOBBIE PECYPCHI
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JUISL IOCTPOCHUS Tpaduka
MOKa3aTeIbHON (YHKIIMH U U3YICHUS
€€ CBOMCTB.

Haxonutsb pelieHus mokazaTesIibHbIX
YPaBHEHUI

Jlorapudmuaeckas pyHKIus.

Jlorapudm yucia. CoricTBa

JlaBaTh onpenenenue gorapudma

Jlorapudmuaeckue norapudma. Jlecaruanpie YUCTa; IECITUYHOTO U HATYypalbHOT O
YpaBHEHUS U HaTypajbHbIE JIOTapU(PMBIL. Jorapugma.
[IpeoOpazoBaHue BEIPAKEHUM, Hcnonp3oBaTh CBOMCTBA JIOTapu(hMOB
COJIEPIKaIIUX JIOTapU(PMBI. JUTsl ipeoOpa3oBaHUs
Jlorapudmudeckast GyHKIus, Jorapu(PMUYECKUX BBIPAKEHUH.
€e CBOMCTBA U rpaduk. Ctpouts rpaduk Jorapu@mMuiecKoit
Hcnonb3oBanue rpaduka QyHKIIIu byHKIIMU KaKk 00paTHOM
JUISL PELLICHUS] YPaBHEHU. K IMOKa3aTeJIbHOM U UCIOJIb30BaTh
Jlorapudmuyeckrie ypaBHEHHUS. CBOMCTBa JIorapu(MHUIECKON () YHKIIUH
OCHOBHBIE METO/IbI PEIICHUS JUISL pELIEHUS 3aa4.
Jorapu(MUIECKUX ypaBHEHUH. Haxonutsb pemenus
PaBHOCHIIbHBIE TIEPEXO/IBI B PEILIEHUT Jorapu(MUYECKUX YpaBHEHH
Jorapu(MUIECKUX ypaBHCHHM C IOMOUIBIO PAaBHOCUJIBHBIX MIEPEXOJIOB
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTaHreHC | JlaBaTh ompeneneHus cuHyca,

BBIPAXKCHUA U YPAaBHCHHUA

YHUCJIOBOTO aprymMeHTa. ApKCUHYC,
ApPKKOCHHYC U apKTaHI'€HC YUCIIOBOIO
aprymeHra.

Tpuronomerpuueckasi OKpYKHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'€HCa
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyCca U
apKTaHT€HCa YHCIa.
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OTpeJIeJICHUE TPUTOHOMETPUIECKUX
(YHKUMNA YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHUE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BHIPAKEHUM.
Pelienrie TpUroHOMETPUIECKUX
YpaBHEHUMN

[IpuMEHATH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYJIBI

JUJIs1 TpeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKECHUM.
[TpuMeHATH POpMYIbI TPUTOHOMETPHUH
JUISl pELIEHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUM

IlocnenoBarensHOCTH
U MPOTPECCUU

10

ITociienoBaTeabHOCTH, CIIOCOOBI
3aJIaHUs TI0CJIEIOBATEIIEHOCTCH.
Meto MmaTeMaTUYE€CKON UHTYKIIUH.
MOHOTOHHBIC U OTPAaHUICHHBIC
mocJeoBarebHOCTH. McTopus
aHaJIn3a OECKOHEYHO MaJIbIX.
Apudmernyeckas ¥ reoMeTpruyIecKas
IIPOTPECCHUU.

beckoHeuHo yObIBaromas
reoMeTpuuecKas Mporpeccus.
CymMa 6eckoHeuHO yObIBaroIen
Ir€OMETPUUECKON TPOrPECCUH.
JIMHEHWHBIN M SKCIOHCHIIUAIbHbBIN
poct. Hucio e.

dopMyra CI0KHBIX IIPOLEHTOB.
Hcnonp3oBaHue Mporpeccuut

JUISL PEIICHHS PeaJIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATUSIMU:
MIOCIICIOBATECILHOCTD, CIIOCOOBI
3aJIaHMs TIOCJIE/I0BATEIbHOCTEH;
MOHOTOHHBIEC U OTPAaHUYCHHBIC
MOCJIE/IOBATEIbHOCTH; UCCIIEIOBATH
MOCJIE/IOBATEIbHOCTH Ha
MOHOTOHHOCTh U OTPAaHUYEHHOCTb.
[Tomyyats mipencraBieHue

00 OCHOBHBIX UJICSAX aHATIN3a
OECKOHEYHO MaJlbIX.

JlaBatb onpeneneHue
apru(pMETUIECKON U TEOMETPUUYECKOM
nporpeccuu. J{oka3pIBaTh CBOMCTBA
apuMeTHIecKoil U TeOMETPUYECKON
MPOrPECCUU, HAXOUTh CYMMY YJICHOB
MPOTPECCUU, & TAKKE CYMMY UYJICHOB
OECKOHEYHO yObIBarOIIECH
reOMETPUYECKON MPOTPECCHUM.
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Hcnonp30BaTh nporpeccun

JUISL PEIICHUS 3a/1a4 MPUKIAHOTO
XapakTep.

[TpuMensTh HOPMYITY CIOKHBIX
MPOLICHTOB JIJIsl PEIICHUS 3a7a4
Y3 PEATbHOM MPAKTUKU

HenpepoiBHbIe DyHKITUM.
[IpownsBoaHas

20

HenpepbiBHbIE QYHKIIUYN U UX
cBoricTBa. Touka pa3pbiBa.
AcuMITOTHI TpahuKOB () YHKITUH.
CpoiicTBa (yHKITHIT HEMPEPBIBHBIX
Ha oTpe3ke. MeTo MHTEpBAJIOB

JUISl pELLIEHUS] HEPABEHCTB.
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
byHKIUNA 715 penieHus 3a/1ay.
[lepBas 1 BTOpas NpOM3BOJHBIE
¢dbyukuuu. OnpezaeneHue,
reoMeTpUYeCcKuil U (PU3NUECKUN CMBICT
MIPOM3BOIHOM. Y paBHEHUE
KacaTelbHOM K rpaduKy G yHKIUH.
[Ipon3BOIHBIE PIIEMEHTAPHBIX
¢dbynkmuii. [IpouzBogHast CyMMBI,
IIPOU3BEICHUS, YACTHOTO

Y KOMIIO3ULIMU (DYHKIUI

OnepupoBaTh MOHATUAMU: PYHKIIHS
HEIpEPBIBHAS HA OTPE3KE, TOUKA
pa3peiBa GyHKIMU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HEMPEPBIBHBIX
GyHKUMNA 7151 pelieHus 3a/1ay.
OnepupoBaTh MOHATUSIMU: TIEpBasi U
BTOpAasi MPOU3BOHBIC (PYHKITNH;
MOHUMATh (PU3NIECKUN U
F€OMETPUUECKUI CMBICII TPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTeIIbHOM.
Brrunciats nporu3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO U CJIOKHOU
GyHKIHH.

N3y4aTh NpOnu3BOAHBIE DIIEMEHTAPHBIX
(GyHKIUH.

Hcrnonp30BaTh reOMETPUUECKUAN

U (pU3NYECKUI CMBICI TPOU3BOTHOM
JUISL PELICHUS 3a/1a4
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[ToBTOpEeHnue, 0600I1ICHNE,
CUCTEMATU3aLUs 3HAHUN

OcHOBHBIE TOHATHUS Kypca aJreopsl
M HadaJl MaTEeMaTH4YeCKOTo aHaIn3a
10 xiracca, 0600IIIEHNE

U CUCTEeMaTH3aIysl 3HaHUHN

[IpuMeHATE OCHOBHBIE IIOHATUS Kypca
ayreOpbl U HaYajl MaTEMaTUYECKOT0
aHanu3a Juis pelIeHus 3a1a4

U3 PEATBHON KU3HU U IPYTrUX
LIKOJIBHBIX IPEIMETOB

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

136
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11 KJIACC

HazBanune KomuuaectBo OCHOBHOE cOfEpKaHUE paszeia OcHOBHBIE BUIBI A€ATECIILHOCTHA
pazznena (Tembl) 4acoB (Templ) oOyyJaromuxcs
Uccnenosanue QyHKImii 22 [IpuMeHeHue npon3BOIHON Ctpoutb rpaduk KOMITO3UITHH

C IIOMOILBIO TPOU3BOTHOMN

K UCCIIEIOBAaHUIO () YHKITAN

Ha MOHOTOHHOCTH Y 9KCTPEMYMBI.
Haxoxaenue HauboJib1ero

Y HAaUMEHBIIIETO 3HAYCHUS
HEMPEepbIBHON (PYHKIIMM HA OTPE3KeE.
[IpuMeneHnune npon3BoaHON

JUTSI HAXOXKICHUSI HAUJTy4IIIero
pEIICHHS B IPUKJIATHBIX 3a1a9aXx,
JUTSI OTIpeNIeNIEHUs] CKOPOCTHU

Y YCKOPEHHUsI ITpolLiecca, 3aJaHHOTO
dbopmyroi uau rpaduKoM.
Kommnozunumst ¢pyHKIui.
["'eomeTpuyeckue o0Opa3bl ypaBHEHHI
Y HEPABEHCTB Ha KOOPJAMHATHOM
MJIOCKOCTH

(GYHKIHI ¢ TOMOUIBIO 3JIEMEHTAPHOTO

HCCIICOOBAaHUA U CBOMCTB KOMIIO3HUIIHUH.

Ctpouth reoMeTpudecKue 0opasnl
ypaBHEHUI U HEPABEHCTB

Ha KOOPJAWHATHOU IUIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO

JUIS UCCIENOBaHUs (PYHKLIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJIUTh HAOOJIbIIIEE M HAUMEHbBIIIEE
3HaYeHUs (PYHKIIMHU HENPEPHIBHOW HA
OTpe3Ke; CTPOUTh Irpaduku QyHKIMMA
Ha OCHOBaHUU MPOBEJAECHHOIO
UCCJIEIOBAHMUSI.

Hcnonb30BaTh NPOU3BOJHYIO

JUTSI HAXO0XKIEHHSI HAUTy4lIero
pElICHHS B IPUKIIAIHBIX, B TOM YHUCIIE
COLIMAJTbHO-PKOHOMMYECKHX, 3a/1auax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS polLiecca, 3alaHHOIO
dbopMmyroi umu rpaduKoM.

[Tony4dars npencraBieHue
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O IIPUMCHCHHU U HpOI/ISBOIIHOfI
B PA3JIMYHBIX OTPACIIAAX 3HAHUH

[lepBooOpa3zHas u UHTErpal 12 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHITUIMU:
nepBooOpa3HbiX. [leppooOpasHbie nepBooOpas3Has U ONpeAeICHHBIN
anemeHTapHbIX QyHkiuid. [IpaBuia uHTerpail. Haxoaute nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKITUH W BEIYHUCIISATD
Nuterpain. ['eoMeTpuyeckuii CMbICI uHTerpain no ¢popmyne Herorona—
MHTErpana. Beruucienue JlenOHMIIA.

OIPEJEIICHHOI0 UHTETpaja HaxoauTs momaay miockux Guryp
o ¢popmyne HeroTona— JleliOHuIa. 1 00bEMBI TEJI C TOMOIIBIO
[IpumeHenue uHTerpaia OIPEEIICHHOI0 NHTErpaia.

JUTSL HAXOXKICHHUSI TII0MaAen 3HAKOMUTHLCSA C MATEMATUYECKUM
MJI0CKUX GUryp 1 00HEMOB MOJICTTMPOBAHUEM Ha MTPUMEPE
FEOMETPUYECKUX TEN. muddepeHnaIbHbIX YpaBHEHHM.
[Tpumepsl perieHui [Tonydars npencraBieHUE O 3HAUEHUH
nuddepennnanbHbIX ypaBHEHUH. BBEJICHUS IOHATHS MHTErpaja
MaremaTnyeckoe MOAEIMPOBAHUE B Pa3BUTHHU MaTEMATHUKH

pEANBHBIX MTPOLECCOB C TOMOLIBIO

muddepeHInanbHbIX YPaBHEHUN

I'paduxu 14 Tpuronomerpudeckne GpyHKIINHN, UX Hcnonb3oBath U(pPOBBIE PECYPCHI

TPUTOHOMETPUUECKUX CBOMCTBA U TpaduKH. JUISl IOCTPOEHUS TPaPUKOB

(byHKITHH. OT0O0p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX (HYHKIIUU

TpUroHOMETpUYECKUE YPaBHEHHI C IOMOIIBIO Y U3Y4YEHUs UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUUYECKOU OKPYKHOCTH. Pemates Tpuronomerpuyeckue
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Pemienne TpUroHOMETpUYECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILIECTBIIATH OTOOP
KOPHEH C ITOMOILBIO
TPUTOHOMETPUIECKOU

OKPY>KHOCTH.

[TpuMeHATH GOpMYIBI TPUTOHOMETPHUH
JUIS peIlIeHUs] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30BaTh HUPPOBIE PECYPCHI
JUISL IOCTPOEHUS U UCCIIEI0BAHUS
rpa¢ukoB HyHKIUN

WpparnmonansHele,
MOKa3aTeIbHbIC U
norapupmMuIecKue
HEPaBEHCTBA

24

OCHOBHBIE METO/IbI PELICHMUS
MOKA3aTeJIbHBIX U JIOrapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS
VUPPALMOHAIBHBIX HEPABEHCTB.
['paduueckre METObI peIIeHUS
VUPPALMOHAIBHBIX, IOKA3aTEIbHBIX

Y JIOTapu(PMHUUECKUX YPaBHEHUN

Y HEPABEHCTB

[IpuMeHATH CBOMCTBA NOKA3ATENbHOU
u jjorapumudeckon GyHKIui

K PELLICHHUIO IT0KA3aTEIbHbIX

U Jorapu(pMUYECKNX HEPABEHCTB.
O60cHOBaTH PABHOCHJIBHOCTh
NEPEXO0JI0B.

Pemars uppanronansHeie

Y KOMOMHHUPOBAHHBIE

HEPaBEHCTBA,

C TIOMOILIBIO PABHOCUJIBHBIX
HEPEX0/10B.

Hcnonb30BaTh rpaduueckue METOAbI
U CBOMCTBA BXOJSIIUX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKIIMIA

JUTSl pEIICHUS 3a/1a4
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KoMIuiekcHrplie uncia

10

KomrmuiekcHble uncna. Anredpandeckas
Y TPUTOHOMETpUYECKask POPMBI 3aMHCH
KOMIIJIEKCHOT'O YHCIa.
Apudmernueckue onepanuu

C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxenne KOMIUIEKCHBIX YU CET

Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oit
CTENEHH U3 KOMIUIEKCHOTO YUCIIA.
[IprMeHeHne KOMIUIEKCHBIX YU CEIT

JUIA petieHust GU3NIECKux

Y TEOMETPUUYECKUX 3a]a4

OnepupoBaTh MOHITUAMU:
KOMIIJIEKCHOE YUCJIO U MHOKECTBO
KOMIIJIEKCHBIX YHCEN.

[IpencraBisTh KOMIUIEKCHBIE YKCIIA

B aredpanyeckoiu

U TPUTOHOMETPUYECKOH popme.
BoinonuaTe apudmMernyeckue
oIrepanuuu ¢ HUMU.

N300paxaTh KOMIUIEKCHBIE YHCIIA

Ha KOOPJAMHATHOM IJIOCKOCTH.
[Tpumensats hopmyny Myaspa

U TI0J1y4aTh MPEICTaBICHUE O KOPHSIX
N-oli cTeneH! U3 KOMIUIEKCHOTO YUCIIa.
3HAaKOMUTHCSA C PUMEPAMU
NPUMEHEHUSI KOMIUIEKCHBIX YHCEl
JUIS pEIICHUsI TEOMETPHUUECKHUX

U pu3nyecKux 3aaa4u

HaTypaJII)HBIe H IICIIBIC YHCJIa

10

HatypanbHbie U 11e51ble Yucia.
[IpuMeHeHue TPU3HAKOB AEITUMOCTH
uenbix uuces, HOJ u HOK, ocTarkoB
10 MOAYJIIO, anroput™ma EBkimnaa
JUISL peIICHUs 3a71a4 B IEJIBIX YK CIIax

OnepupoBaTh MOHATUIMHU:
HaATypaJjbHOE U LIEJI0€ YHUCIIO,
MHO>KECTBO HATYPaJIbHBIX U IEJIbIX
YUCEL

Hcnonb30BaTh NpU3HAKU JETUMOCTH
LENbIX YUCEN; OCTATKU 10 MOAYJIIO;
HO/I u HOK HarypaibHBIX YnCeT;
anroput™ EBKiMIa sl pereHus
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3agad.

3anuceIBaTh HaTypaJbHBIC YHUCJIa

B Pa3JIMYHLIX ITO3MITUOHHBIX CUCTEMAX
CUHCJIICHUA

Cucrembl palluOHAIBHBIX, 12 Cucrema v COBOKYITHOCTh YPaBHEHUIA. OnepupoBaTh NOHATUSIMU: CUCTEMA
UPPaLMOHATIbHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI- Y COBOKYITHOCTh YPaBHEHHI
ITOKA3aTENbHBIX CJIEJICTBHSL. Y HEPABEHCTB; PEIICHUE CUCTEMBI
U Jjorapu(MuuecKux OCHOBHBIE METO/IBI PELIEHUSI CUCTEM WJIM COBOKYITHOCTH; PABHOCUJIbHBIE
YpaBHEHUU Y COBOKYITHOCTEW pallMOHAJIbHBIX, CHUCTEMBI U CHCTEMBI-CIICICTBHS.
VPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX Haxonuts pemenns cucrem
U JIOrapu(pMUYECKNX YPaBHEHU. Y COBOKYITHOCTEH LIEJIbIX
[IpuMeHeHne ypaBHEHUN, CHCTEM palMOHANBHBIX, UPPALMOHAIBHBIX,
Y HEPABEHCTB K PELICHUIO MOKAa3aTeNbHBIX U JIOTapUPMUIECKUX
MaTeMaTU4YECKMX 3a1a4 U 3a71a4 YpaBHEHUU 1 HEPABEHCTB.
U3 pa3IMuyHBIX 00JacTel HayKu IIpuMeHATH CUCTEMBI yPaBHEHUN
Y peaJbHOM JKU3HU, UHTEPIpETALUs K PELIEHUIO TEKCTOBBIX 3a]1a4
TOJIYYEHHBIX PE3YJIbTATOB U3 pa3IMYHBIX 00J1acTel 3HAHUM
Y PEaJbHOU KU3HU;
WHTEPIPETUPOBATH MO YYCHHBIE
peneHusl.
Hcnonb30Bath 1upoBbIC
pecypceel
3agauu ¢ mapaMmeTpaMu 16 PannonanbHble, HppanioHaJIbHBIE, Br16upath cioco0 pemieHus

MoKa3zaTesbHbIE, JJorapu(hMUIECKUE
Y TPUTOHOMETPUUYECKUE YPABHEHUS,

palMOHANBHBIX, UPPALMOHAIIBHBIX,
MOKAa3aTeNbHBIX, TOTapU(HMUUECKIX
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HEPaBEHCTBA U CUCTEMBI
C IIapameTpamu.

[TocTpoeHue u uccienoBaHue
MaTeMaTHYECKUX MOJIETIEN peaTbHbIX
CUTYaLUM C IIOMOLIBIO YPaBHEHUH,
CUCTEM YPABHEHHUU U HEPABEHCTB

C IIapameTpaMu

Y TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, COAEPIKALIUX
MOJYJIM U ITapaMeTPBbI.

[TpumensTes rpadudeckue

U QaHATUTUYECKUE METOJIbI JIJIs
pELlIEeHNs YPAaBHEHHI U HEPABEHCTB
C IapaMeTpamu, a TaKkKe
uccienoBanve pyHKIMI MeTogaMu
MaTeMaTUYECKOr0 aHAIIN3a.
CtpouTh U uccaea0BaTh
MaTeMaTUYECKHE MOJIEIH PEATbHBIX
CUTyalMi C IOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C IapaMeTpamu

[ToBTOpenue, 06001ICHNE,
cucTeMaTHh3alusg 3HaHU!

16

OCHOBHBIE ITOHATHS ¥ METOJIBI Kypca,
000011IEHE U CUCTEMATH3alUs 3HAHUI

MonenupoBars peajibHbIE CUTYalluU
Ha sI3BbIKE aIreOphl, COCTABIIATh
BBIPAXKCHMUSI, YPABHEHHUSI, HEPABEHCTBA
Y UX CHUCTEMBI 10 YCIOBUIO 33/1a4H,
MCCIIEIOBATh MMOCTPOCHHBIE MOAEIN

C UCIIOJIb30BAHKEM allrapara ajareopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN
pe3ynbTar.

[TpumensTs QyHKIIUN

JUJISL MOAETTMPOBAHUS U MCCIICIOBAHUS
peabHBIX MPOLIECCOB.
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Pemate npuknagHeie 3a1a4u,

B TOM YHCJIC COLIMAJIbHO-
SKOHOMMYECKOTO U (DU3UYECKOT0
XapakTepa, CpeJCTBaAMH aareOphl
1 MaTEeMaTHYEeCKOI'0 aHaIn3a

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJEPAJIBHASA PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

HOACHUTEJIBHAS 3AITMCKA

I'eomerpust siBasieTcs: OAHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro OOILIEro
o0pa3oBaHus, TaK KaK 00€CIEeYNBAET BOZMOXHOCTh U3YYEHUS JTUCIUIUIMH €CTECTBEHHO-
HAay4YHOM HAIpaBICHHOCTH M MPEIMETOB TyMaHUTapHOro uHukia. Jlornueckoe
MBILUICHHE, (QOopMHpyeMOe MpHU HU3YUYEHUH OOYyYarolIMMHCS TOHATUWHBIX OCHOB
IF€OMETPUM, IIPU JOKA3aTeIbCTBE TEOPEM M IOCTPOCHUM LEMOYKHU JIOTUYECKUX
YTBEPKICHUM NIPU PELIEHUN I€OMETPUYECKUX 3a7a4, YMEHUE BbIABUTATh U OIIPOBEPraTh
TUITOTE3bl HEOCPEICTBEHHO UCIIOJIB3YIOTCS ITPU PEIICHUH 33124 €CTECTBEHHO-HAYYHOT' O
IIUKJIA, B YACTHOCTH (PU3MYECKUX 3a/1a4.

Llenb ocBoeHus mporpamMMbl yueOHOro kypca «['eomeTrpusi» Ha yriayOieHHOM
YPOBHE — pa3BUTHE HHAMBUAYAIBHBIX CIHOCOOHOCTEW OOydaromMxcs NpyU H3yYEHUU
TeOMETPUH, KaK COCTaBISIONICH MpeaMeTHol obnactu «Marematruka U HHGOPMATHKA)
yepe3 obecreyeHue BO3MOXKHOCTH MPUOOPETEHUs U HCIONb30BaHUS Oosee TIyOOKHX
T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEUU(PUUHBIX T€OMETPUHU, U HEOOXOIUMBIX IS
YCHEIIHOI0 Npo(PecCHOHATLHOTO 00pa3oBaHusA, CBA3aHHOTO C HCIOJIb30BAHUEM
MAaTEMATHUKHU.

[IpyopuTeTHBIMM 3aJa4yaMu  Kypca TE€OMETpUHM Ha YIriayOJEeHHOM YpOBHE,
PACHIUPSAIOIIMMHU U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YpOBHS, SIBJISIFOTCSI:

paclIMpeHue MpEeACTaBICHUS O TIEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTYphl M
(dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPY)KAIOIIIMM MUPOM;

(opMupoBaHUE MPECTaBICHUS O MPOCTPAHCTBEHHBIX (PUTypaxX Kak O BaXKHEHUIIUX
MaTeMaTUYeCKUX MOJENAX, IMO3BOJSIIOIIMX OINUCHIBaTh W M3y4aTh PA3HbBIC SIBICHUS
OKpYKaroIIero Mupa, 3HaHUE MOHATHIHOro ammapata no paszaeny «CrepeomeTpus»
y4e0HOT 0 Kypca r€OMEeTpHH;

(opMUpOBaHUE YMEHMs BIaJ€Th OCHOBHBIMU MOHATUSMU O MPOCTPAHCTBEHHBIX
¢urypax M UX OCHOBHBIMHM CBOWMCTBaMH, 3HAHHME TeopeM, (GOpMyl U yMEHHE HX
IPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI
pelIeHus 3a1ad4;

(opMUpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEXKAX, MOJIEISAX U B peallbHOM MHpE
MHOT'OTPaHHUKU U TeJla BPallleHUsI, KOHCTPYHPOBATh T€OMETPUUYECKUE MOJEIIN;

(opMUpOBaHME TIOHMMaHUS BO3MOXHOCTH aKCMOMATHYECKOIO IOCTPOEHUS
MaTeMaTUYeCKUX TEeOpuil, (QOpMUPOBAHHE TMOHUMAHUSA POJM AKCHOMATHUKH MpU
IIPOBEICHUY PACCYKICHUM;

(GopMUpoBaHUE YMEHHUS BIAJETh METOAAMHM [OKAa3aTeNIbCTB U aAJITOPUTMOB
pELICHUs, YMEHUS WX INPUMEHATH, NPOBOJMUTH JIOKA3aTEIbHBIE PACCYXIACHUS B XOZE
pelieHns CTEPEOMETPUYECKUX 3aJad M 334a4 C NPAKTUYECKUM COIECPKAHUEM,



(dopMupoBaHuE NPEACTABICHHUS] O HEOOXOIMMOCTH JI0Ka3aTeIbCTB IMPU OOOCHOBaHUU
MaTE€MaTUYECKUX YTBEPKIECHUNM W POJIM aKCMOMATHKU B TMPOBEIECHUU JE€TyKTHUBHBIX
pacCyXAEHUI;

pa3BUTHE U COBEPIIEHCTBOBAHNE UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOyyarouuxcsi, MO3HAaBaTEJIbHOW  AKTUBHOCTH,  HMCCIEAOBATEIbCKUX  YMEHMHH,
KPUTUYHOCTH MBIIUICHHUSI, HHTEPECA K U3YYCHHUIO T€OMETPHH;

(dopMupoBaHue PyHKIMOHAIILHON TPAMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEAIbHBIX KU3HEHHBIX CUTyallMsIX U MPH W3YYEHHM JIPYruX Y4eOHBIX NMPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJICIIMPOBAHU S PEAJIBHBIX CUTYaLUH,
MCCJIEIOBaHUS MOCTPOECHHBIX MOEJIeN, MHTEPNPETAlUN MOTYYEHHBIX pPe3yIbTaToB.

OCHOBHBIMH  COZEp)KAaTEIbHBIMU JIMHUAMM Yy4eOHOro kypca «l'eomerpus»
B 10-11 «kmaccax sBmstoTcs: «lIpsiMble M MJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpameHus», «BeKTopsl U KOOpPAWHATHI B MPOCTPAHCTBEY,
«JIBUKEHMSI B IPOCTPAHCTBE.

ChopmymupoBannoe B DOI'OC COO T1peboBaHMEe «yMETh OMNEPUPOBATH
NOHATUSMWY», PEJIEBAHTHBIX F'€OMETPUM Ha YIiIyOJIEeHHOM ypoBHE oOydenus B 10-11
KJlaccaX, OTHOCHUTCA KO BCEM COJAEpXKaTelbHbIM JIMHUSAM  y4yeOHOro Kypca,
a popMHpOBaHUE JIOTUYECKUX YMEHUHN paclpeelisieTcsl He TOIbKO MO COAepKaTEIbHbIM
JUHUSIM, HO U 1o roaaMm oOydeHus. ConepikaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
NpeIMETHbIM  pe3yiabTaTaM  ocBoeHus  DenepanbHOl  paboueld  MPOrpaMMbl,
pacnpefieIeHHbIM 10 ToAaM OOYy4eHMs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, NPUHLUIIMAJIBHBIM BOIpocaM oOydaromuecss oOpaliaiuch
HEOJIHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIAJCHUE T€OMETPUUECKUMHU MMOHATHSIMHU
YW HaBbIKAMH TMIOCJIEOBATEIbHO W IMOCTYIMATENbHO, C COOJIIOJIEHUEM MPUHIHUIIA
MPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY T'€OMETPHUUYECKUX
NPEICTABICHUN OOydJalolUXCs, paclupss | Yriayossss ee, oOpa3ys MpOYHBIE
MHO>KECTBEHHbBIE CBA3H.

[lepexon K M3y4EHUIO TEOMETPUU HA YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3nath ycsoBus i quddepeHnranu 00ydeHusl, TOCTPOCHUS MHANBHTYaTbHBIX
00pa3oBaTeIbHBIX IPOrpaMM, OOECIEUUTh YIIYyOJIEHHOE H3YYEHHE TE€OMETPUHM KaK
COCTaBJIAIOIIEH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTHh OOYYarOUIMXCSd K MPOJOJDKEHUIO M3YyYEHUsT MATEMaTUKH C Y4ETOM
BbIOOpa Oyaymiel mnpodeccuu, obecrneunBas HTPEEMCTBEHHOCTh MEXAY OOLIUM U
npodeccroHaIbHBIM 00pa30BaHUEM.

OOmiee 4YMCIO YacoB, PEKOMEHJOBaHHBIX JJISI M3y4eHHs YydeOHOro Kypca
«['eomerpus» Ha yrayoseHHoM ypoBHe, — 204 gaca: B 10 kmacce — 102 gaca (3 uaca
B Hezenmo), B 11 kmacce — 102 yaca (3 yaca B HeZlento).



COJAEPXXAHUE OBYUEHUA

10 KJIACC

HpﬂMble H IVIOCKOCTHU B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpud. Touka, mpsmasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsaTre 00 aKCMOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU
U CJIEACTBUA U3 HUX.

B3anMmHOe pacnonokeHue TOpsMBIX B IPOCTPAHCTBE:  IEpECEKarolInecs,
napajuleJbHbIE U CKpeluBaronmecs npsMble. [Ipu3Haku CKpelMBarOIUXCA MPSIMBIX.
[lapamienbHOCTh NPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: IApaslIesIbHbIE NPSAMBIC B
IIPOCTPAHCTBE, MAPaJUICIIbHOCTh TPEX MPSAMBIX, MAPAILIETBHOCTh NMPSIMON U IJIOCKOCTH.
[TapanienbHOe M LEHTPAIBHOE MPOEKTUpPOBaHUE, H300pakeHHe Quryp. OCHOBHBIE
CBOMCTBa MapauielbHOro MpoekTupoBanus. M3oOpaxenue Quryp B mapayienbHON
IIPOCKLUMHA. YTIbl C COHANPABJICHHBIMU CTOPOHAMH, YILOJd MEXAY IPSAMBIMU
B mIpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: MapajieIbHBIE IUIOCKOCTH, CBOWMCTBA
napajuieldbHbIX TUIOocKocTel. [Ipocreiime npocTpaHCTBEHHBIE (PUTYpBI HA MIIOCKOCTH:
TETPAdIP, MapaJUICICIUIIE], IOCTPOCHNUE CEUCHU M.

IleprieHIUKYJIAPHOCTE NPSAMOM M IUIOCKOCTH: IEPIEHAMKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE IIapajUIeIbHbIE U MEPIEHAUKYIAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTU IPSMOU M IUIOCKOCTH, TEOpEMa O IPSMOU IMEPIECHAUKYIISIPHOU
IJIOCKOCTU. OpTOroHanbHOE MNPOEKTUpOBaHWE. llepneHauKymssp W HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM A0 IJIOCKOCTH, MPOEKIIUS
burypsl Ha IIJIOCKOCTb. [lepneHIUKYISIPHOCTD IIJIOCKOCTEMN: IIPU3HAK
NEPIEHANKYJIIPHOCTU IBYX IUIOCKOCTEN. TeopeMa 0 Tpex NepneHuKyspax.

VYriael B IPOCTPAHCTBE: YroJI MEXAY MPAMOM U IIOCKOCTBIO, ABYI'PAHHBIN YTIOII,
JVMHENHBIA yroy ABYrpaHHOro yria. TpexrpaHHblii 1 MHOrorpaHsble yrisl. CBoicTBa
IUIOCKMX YTJIOB MHOTOrpaHHoro yrija. CBolcTBa IUIOCKHX W JBYTPaHHBIX YIJIOB
TPEXT'PAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB ISl TPEXTPAHHOIO yIja.

MHororpaHHuKHU

Buapel MHOrOrpaHHMKOB, pa3BepTKa MHOrorpanHuka. Ilpu3ma: Nn-yrosgpHas npusma,
npsiMasi ¥ HAKJIOHHAs NpU3Mbl, OOKOBass M TIOJIHAsS TMOBEPXHOCTb MPHU3MBI.
[Tapamnenenunen, TpsAMOYTOJIbHBIN NapaJIJIENENUIIE] U €ro CBoicTBa. KpaTuaiimue mytu
Ha I[IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiuiepa. IIpocTpaHcTBeHHass Teopema
[Tugaropa. [lupamuaa: n-yroiapHas nupamujaa, MpaBUIbHAsS U yCEUYEHHAs MUPAMUJIBL.
CpoiictBa pebep u OOKOBBIX TpaHEll MNpaBUIIbHOM mnupaMuiabl. [IpaBuibHBIE
MHOTOIPaHHUKHU: TpaBUJbHAs MpuU3Ma W [paBWIIbHAS NUPaMUAa, [PaBHIIbHAS
TpeyroJjibHasg MUpaMuIa U MPaBUIIBHBIA TeTpajap, Ky0. [IpeacraBienne o nmpaBUIbHBIX
MHOTOI'paHHHUKAaX: OKTa3p, JOAEKa3Ip U UKOCAIP.

Bbluucrienne 31eMEeHTOB MHOTOI'PAHHHMKOB: peOpa, AuaroHaiu, yrisl. [lnomanb
OOKOBOI TOBEPXHOCTH U TMOJTHON MOBEPXHOCTHU MPSAMOM MPU3MBI, IJIOMA]h OCHOBAHU,



TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsiMOM Mpu3Mbl. [nomaas 60KOBOI MOBEpXHOCTU
Y TTIOBEPXHOCTH MPABUIIBHON MUPaMU/IbI, TEOpPEMA O IUIONIAAN YCEUEHHON TUPaMU/IbI.

Cummerpusi B MOPOCTPAHCTBE.  ODJIEMEHTBl  CUMMETPUM  IPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpuss B  NpPaBUJIBHOM  MHOTOTPAHHUKE:  CHUMMETPHS
napajuielenunena, CHUMMETPpHUS MPABWIbHBIX MNPU3M, CUMMETpPUS IPAaBHIbHOU
NUpaMU/IbIL.

BekTopbI M KOOPANHATHI B IPOCTPAHCTBE

[TonsiTUSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE MW MPOTUBOMOJIO0XKHO HAIPABICHHBIC
BEKTOpbl. PaBEHCTBO BEKTOPOB. JIEHMCTBHUS C BEKTOpPAaMH: CIOXKEHHE U BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXK€HHE BeKTOpa Ha uucio. CBoicTBa
CJIOXEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpa Ha 4ucio. [ToHsTHE KOMITTIaHApHBIE
BeKTOphI. [Ipu3Hak KoMIIaHapHOCTH TpexX BEKTOpOB. lIpaBuio mnapamnenenunena.
Teopema 0 pa3noKeHUH BEKTOPA M0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. [IpsMoyronbHas
cucremMa KoopAauHart B TmpocTpaHcTBe. KoopauHaTel BekTtopa. CBA3b  MEXIY
KOOpAMHATAMHU BEKTOpa M KOOpJAWHATAMM TOYEK. Y TOJ MEXIYy BeKTopamu. CKasipHOE
MPOM3BEICHUE BEKTOPOB.

11 KJIACC

Tena BpaleHus

[TonsiTHS: TUIUHAPUYECKAS] TOBEPXHOCTh, KOHUYECKAsl TOBEPXHOCTD, chepruecKas
MOBEPXHOCTh, OOpa3zywIue mnoBepxHocTel. Tema BpamieHus: OWIMHAP, KOHYC,
YCEUCHHbIH KOHYC, cdepa, map. BzaumHoe pacnonoxeHue cdepbl U IIIOCKOCTH,
KacareJbHas IIIOCKOCTh K chepe. M3oOpakeHue Ten BpalieHus Ha II0CcKocTu. Pa3zBepTka
nuiauHapa U konyca. Cummerpus cepsl U 1apa.

O6bem. OcHOBHBIE cBOMCTBA 00BeMOB Tel. Teopema 00 00beMe MPSMOYTOJIbHOTO
napajuiefienunena U ciaeiactsus w3 Hee. OObeM MpsSMONW M HAKIOHHOW MPHU3MBI,
UUWIMHAPA, TUPaMUIbl U KOHyca. O0beM I11apa U I1apoBOro CErMEHTA.

KoMOuvHanmu Ten BpaiieHuss 1 MHOTOTpaHHHUKOB. [Ipu3Ma, BriMcaHHas B MIIAHID,
ornucaHHast okoJo mHapa. [lepeceuenue cdepsl u mapa c miockocteio. Kacanue mapa
u cepsl TiockocThio. [loHATHE MHOrOrpaHHUKA, OMUCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAHHOW B MHOTOTPaHHUK WJIM TEJIO BPAIICHUS.

[Tnomaas NOBEpXHOCTH IUINHAPA, KOHYCa, TUIOmaAb cepsl u ee yacteit. [lomodue
B MpocTpaHcTBe. OTHOIIEHHE O0BEMOB, IUIIOMIA/ICH MOBEPXHOCTEH MOAOOHBIX (UTYD.
[IpeoOpa3zoBanue mnogodus, romorerud. PemeHue 3agady  Ha  IUIOCKOCTU C
UCIIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/OB.

[TocTpoenne ceyeHM MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEYEHHUS LIWIMHAPA
(mapayiensHO U EPHEHANKYJISIPHO OCH), CEYEHUs KOHYyca (MapajuieIbHOe OCHOBAHUIO U
MPOXOJIAIIEe Yepe3 BEPIIHUHY), CEUCHHS Iapa, METOIbl MOCTPOSHUS CEUCHUI: METOJ]
CJIEIOB, METOJT BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH.



BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
Bekropel B mpoctpaHcTBe. Ornepanuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHUE
BEKTOpOB. CBOWMCTBA BEKTOPHOTO YMHOXEHUA. [IpsMoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. Paznoxkenue Bektopa no 0aszucy. KoopaunatHo-
BEKTOPHBIM METOJ ITPH PELICHUN T€OMETPUUECKUX 33/1a4.

JIBUMKeHUs1 B IPOCTPAHCTBE
JIBuxenus npoctpancTBa. OtoOpaxeHus. JBrxkeHust U paBeHCTBO Guryp. Oomme
CBOMCTBA JIBMKCHUN. BuIbl [BUKEHUH: NapajUIC/IbHBIA MEPEHOC, LEHTPAIbHAA
CUMMETpHS, 3€pKajbHasi CHUMMETpHUs, MOBOPOT BOKpYr mpsiMoi. [IpeoOpazoBanus
nono6wus. [psmas u cdepa Ditnepa.

INPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiaacca oOyvaromuiics HayquTCs:

CBOOOIHO OMEPUPOBATH OCHOBHBIMHU TIOHSTHSMHU CTEPEOMETPUU TPHU PEIICHUU
3a71a9 ¥ IPOBEACHUH MaTEMaTHICCKIX PACCYKICHUH;

MPUMEHSITh aKCHOMBI CTEPEOMETPHUM M CICACTBUS W3 HUX TMPU PEHICHUH
TEOMETPUICCKUX 3a]1a4;

KJIacCU(UITUPOBATh  B3aUMHOE  PACIIONOKEHUE TPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MMPOCTPAHCTBE;

CBOOOTHO OIEPUPOBATH TOHATHIMH, CBS3aHHBIMH C YIJIaMH B IIPOCTPAHCTBE:
MEXIy IPSIMBIMHU B TIPOCTPAHCTBE, MEXKTY MPSMOHN U TUIOCKOCTHIO;

CBOOOIHO OTEpHUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;

CcBOOOIHO pacIo3HaBaTh OCHOBHBIC BHUIBI MHOTOTPAaHHWUKOB (TIpH3Ma, TMUPaMHIA,
MPSIMOYTOJILHBIN Mapajuiesienumne, Kyo);

KJIaCCU(HUITUPOBATH MHOTOTPAaHHUKH, BRIOWPasi OCHOBAHUS JIJIs KJIaCCU(UKAITIH;

CBOOOIHO OMEpUpPOBATh MOHATHAMH, CBI3aHHBIMU C CEYCHHUEM MHOTOTPAHHHKOB
TUIOCKOCTEIO;

BBITIOJTHSATH MMapajlIebHOE, IEHTPATBHOE U OPTOTOHATBHOE MPOSKTHPOBAHUE (PUTYD
Ha TUIOCKOCTh, BBITIOJHATH U300paKeHUs PUTYpP HA TIIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAaHHUKOB pPa3JMYHBIMH METOJAMH, BBHITIOJIHSITH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY,
cOOKY, CHU3Y;

BBIUHCIISATh IUIOMIAAU TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHUPAMHJA),
TEOMETPUIECKUX TN C IPUMEHEHHEM (HOPMYIT;

CBOOOTHO OMEPHUPOBATh MOHITHSAMHU: CHUMMETPHS B TMPOCTPAHCTBE, IIEHTP, OChH
U TJIOCKOCTh CUMMETPHUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPBL;

CBOOOTHO OMEPUPOBATH OHATHSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOPIMHATAM
B ITPOCTPAHCTRBE;

BBITIOJHSATE ACHCTBUS HaJl BEKTOPAMU;

peliaTh 3a7a4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHM M HAXOXJIEHUE
TCOMETPUYCCKUX  BCJIMYMH, TPUMEHSS  W3BECTHBIC METOABI TPH  PEIICHUHU
MaTeMaTUYECKHUX 3aJ1a4 TIOBBIIIIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH;



NPUMEHATh  MPOCTEHIIME  NPOrpaMMHBIE  CpPEACTBA WU DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATb, peoOpa3oBbIBATh U UHTEPIPETUPOBATH uH(pOpMaIUIO
O TPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX (UIypax, NPEJICTABICHHYI0 Ha YepTexax
U PUCYHKAaX;

IIPUMEHATh IIOJIYYCHHBIE 3HAHUs Ha IMPAKTUKE: CPABHUBATh WU aAHAJIM3UPOBATH
peabHBIE CUTYAllUH, IPUMEHATh W3YyYEHHBIC MOHATHS B IPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu chopMyTUPOBaHHON POOIEMBbI, MOJIEIUPOBATH PeabHbIE CUTYAllUU HA
A3bIKE TEOMETPUH, HCCIEAOBaTh TOCTPOECHHBIE MOJEIA C  HUCIOJIB30BAHUEM
reOMETPUYECKUX MOHATUNA U TEOpEM, amnmnapara anreOpbl, pelarb NpakTUYecKue 3a1auu,
CBSI3aHHBIE C HAXOXKIEHUEM I€OMETPUYECKUX BEJINYNH;

MMETh MPEACTABICHUS 00 OCHOBHBIX dTamax pa3BUTHUSI T€OMETPHUH KaK COCTaBHOU
yacTH (pyHJaMEHTa Pa3BUTUS TEXHOJIOTHUM.

K xonimy 11 kiaacca oOydaroniuiics HayquTCs:

CBOOOJTHO OTMIEPUPOBATH MOHATHSIMHU, CBA3AHHBIMU C HIUJIMHIPHUYECKOM, KOHUYECKON
U cpeprudecKoi MOBEPXHOCTAMHU, OOBSACHATH CLIOCOOBI MOJTYUEHUS;

OIIEpUPOBATH MTOHITHUSIMHU, CBA3AHHBIMH C TEJIAMU BPALLEHUS: [IMIMHAPOM, KOHYCOM,
cdepoil u mapom;

pacrio3HaBaTh Tela BpalleHUs (LUWIMHAP, KOHYC, cdepa U map) U OOBICHATH
CIOCOOBI MOJIy4EHHUS TEJ BPAIllCHHUS;

KJaccu(puIUpoBaTh B3aMMHOE PaCHoIOKeHUE CPephl U MIOCKOCTH;

BBIUUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAalllEHUs, 00BEMBI U
IUIONIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BPAILECHHS, T€OMETPUUYECKUX TEI C
npuMeHeHueM Hopmy,;

CBOOOZHO ONEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C KOMOMHALIUSMHU TeJl BpaILleHUsI
¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIA B Cpepy M OMUCAHHBINA OKOJIO cepsl,
cdepa, BIUCaHHAsA B MHOTOTPaHHUK WJIM TEJIO BPaLICHUS;

BBIUUCIISITh COOTHOIIEHHS MEXAY IUIOMIaJIMH TIOBEPXHOCTEH U 0O0beMaMu
ITOJIOOHBIX TEJT;

M300pakaTb HM3ydaeMble (UTYpbI, BBIMOJIHATH (BBIHOCHBIE) TMJIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJ BpallleHNUS;

W3BJICKATb, MHTEPIIPETUPOBATH U npeoOpa3oBbIBATh uH(pOpMaIUIO
O TPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX (UIypax, NPEJICTABICHHYI0 Ha YepTexax
U PUCYHKaX;

CB06OI[HO OIICPHUPOBATD IOHATHUCM BCKTOP B IIPOCTPAHCTBC,

BBIITIOJIHATH OIICpaliy HaJl BEKTOPaAMU,

3a/1aBaThb IIJIOCKOCTb YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPpAHWHAT,

peiiatb reoMETPUYCCKHUC 3aJa4d Ha BBIYHUCICHUC YIJIOB MCXKAY MIPAMBIMHU U
IINIOCKOCTSAMM, BBIYHCICHHC paCCTOHHI/Iﬁ OT TO4YKH A0 IINIOCKOCTH, B NCJIOM, Ha
IMPUMCHCHUEC BEKTOPHO-KOOPAHMHATHOI'O ME€TOAA ITPU PCIICHHH,



CBOOOJTHO  OMNEpPUPOBaTh MOHATHUAMH, CBA3AaHHBIMH C JBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHUN;

BBIMIOJHATh ~ M300paXEHUsT MHOTOTPAHHUKOM M Tel  BpalleHHs [pHU
[IapaJUIEIbHOM NIEPEHOCE, LEHTPAJIbHON CUMMETPUH, 3€PKAIBHOW CUMMETPHUH, IIPU
MIOBOPOTE BOKPYT MpPsIMOM, TpeoOpazoBaHus No100us;

CTPOUTH CEYEHHMS MHOTOI'PDAHHUKOB M T BpAILLECHUS: CEUYCHUS LUIMHIpA
(mapamiensHO W TNEPHEHAMKYJISPHO OCH), CEYEHUs KOHyca (mapajuieibHOe
OCHOBAHMIO M MPOXOJsIIee Yepe3 BEPIINHY), CEUCHHUS 1I1apa;

UCIIONIB30BAaTh ~ METOABI IIOCTPOEHHSI CEYEHHI: METOJ CJIEAOB, METOL
BHYTPEHHEI' O IIPOEKTUPOBAHUS, METO/I ITIEPEHOCA CEKYIIEN IIIIOCKOCTH;

JIOKa3bIBaTh IT€OMETPUYECKUE YTBEPKIACHNUS,

NPUMEHATh TeOMETpHUecKue (PakThl AJis PEelIeHUs] CTePEOMETPUUYECKUX 3a/1ad,
IIPEATIOIArAIOINX HECKOJIBKO IIArOB PEIIEHUS, €CJIM YCIOBUS IPUMEHEHHMS 3aJaHbl
B SIBHOM M HESABHOU (opMme;

pemars 3aa4u Ha J0KA3aTeIbCTBO MAaTEMATUYECKUX OTHOILLIEHUN U HAXOXKICHUE
Ir€OMETPUYECKUX BEJINYNH;

IIPUMEHATh TPOTPAaMMHBIE CpPEACTBA M DJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

IPUMEHSTh IIOJYYEHHBIE 3HAHWS Ha IPAKTHKE: CPABHUBATH, AHAJIU3HPOBATH
U OLCHMUBATh pealbHbIC CUTyallMd, IPUMEHATb W3YYCHHBIC IIOHATHS, TEOPEMBI,
CBOMCTBa B IIPOLECCE IIOMCKA PpEIICHUSs MAaTeMaTH4eCKH CHOpPMYIUPOBAHHON
po0JIeMBbl, MOJIEIUPOBATh peabHbIE CUTYAllUU Ha SI3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOCHHBIE MOJCIHA C MCIOJIb30BAHUEM TE€OMETPUYECKUX ITOHATHUM U TEOpPEM,
anmnapara ajireOpbl, pemarb MPAaKTHUYECKUE 3a/Ja4ud, CBA3aHHBIE C HAXOXKIACHUEM
r€OMETPUYECKUX BEJINYNH;

UMETh NpPEICTaBICHUST 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HasBanue KomuuectBo OCHOBHBIE BUBI ICATEIbHOCTH
OcHOBHOE cofiepkaHue
paznena (TeMbl) Kypca 4acoB y4aluxcs
BBeneHue B cTepeoMeTpHIo 23 OCHOBHBIE IPOCTPAHCTBEHHBIE OmnpenensiTe IIOCKOCTh KaK QUrypy,

burypsi.

[ToHsITHS CTEpEOMETPUU: TOUKA,
npsiMasi, IJI0CKOCTh, MPOCTPAHCTBO.
OcHOBHBIE PABUIIA U300pAKEHUS

Ha PUCYHKE IJIOCKOCTH, apaIeIbHbIX
HpSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsiTHsA: IEpeceKaronmecs MI0CKOCTH,
nepeceKaroluecs npsMas U II0CKOCTb;
MOJYIIPOCTPAHCTBO.

MHororpanHuk#, H300pakeHue
MPOCTENIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIIUX 00BEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CriocoObl 3a1aHUs TPSIMBIX

Y IUIOCKOCTEMN B MPOCTPAHCTBE.
O003HaYeHHsI TPSIMBIX U TJIOCKOCTEH.
Ceuenusi. U300pakeHue ceueHuit

B KOTOPOI1 BBIMOJHAETCS IJIAHUMETPHUS.
JlemaTte mpoCTENIINE JJIOTUYECKHUE
BBIBOJIBI M3 aKCHOMATHUKH TIOCKOCTH.
[IpuBOANTH MPUMEPHI peaIbHBIX
00BEKTOB, HeaIn3alrenl KOTOPhIX
SIBJISIFOTCSI aKCUOMBI TEOMETPUH.
N3y4yaTh, NpUMEHSTh IPUHIIUIIBI
MMOCTPOCHUS CEUCHUU.

Hcnonb30Bath 1151 TIOCTPOSHUS
CEYEHHUM METOJI CJIEIOB, METO/
BHYTPEHHET 0 TPOCKTUPOBAHMUSI, METO/T
MEPEHOCA CEKYILEN MIIOCKOCTH.
Pemate crepeomerpuueckue 3anaumn:
Ha OIpeJICTICHUE BU/Ia CEUCHUS

1 HaXO0XKJICHHE €ro IO H.
AKTyam3upoBaTh (PaKkThl U METOBI
IJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.

Hcnonb30BaTh IpH PEIICHUN 3a/1a4
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nupaMubl, Ky0a v IpU3Mbl, KOTOPbIE
MPOXOJIAT yepe3 ux pedpa.
N300paxenune nepeceveHus
MTOJIYYEHHBIX MIOCKOCTEMN.
PackpainBaHue IOCTPOCHHBIX CEYEHUIN
pa3HBIMHU 1IBETAMH.

Merop cnenoB st TOCTPOCHHUS
ceyeHnil. CBOMCTBa epeceueHui
NpsAMBIX U TuiockocTel. [loctpoenue
CEUCHUI B MUpaMujie, KyOe 1Mo Tpem
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXEHN U 3alKCh IIAaroB
MOCTPOCHHS.

IToBTOpEHME TITAHUMETPHUH.

Teopema 0 IpONMOPLHMOHAIBHBIX
otpe3kax. [logoOue TpeyroabHUKOB.
Teopema Menenas. PacueTsl

B CEUCHMSIX HA BBIHOCHBIX YEpPTEXKaX.
Hcropus pa3BUTHS TTAHUMETPUU

U CTEPEOMETPUH

ClIeAyIolIMe IITAaHUMETPUUECKHE (PaKThI
U METOJBI:

Teopembl Paneca

Y O ITPONOPLUMOHAIBHBIX OTPE3KAX.
AJITOPUTM JIENIEHUS OTPE3KA

Ha N paBHBIX yacten. Teopema
Menenas.

PaBHOOEIpeHHBII TPEYTOJIbHHUK.
PaBHOCTOpOHHNI TPEYTOJIBHUK.
[IpsIMOYTOIbHBIN TPEYTOJILHUK.
CBOICTBO Cpe/IHEN JTMHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI YTIa
TPEYTOJIbHUKA.

CBOWCTBO MEMaH TPEYTrOJIbHUKA.
[Tpu3Haku mo100Ms TPEYrOJIbHUKOB.
[Tony4dars npencraBiaeHUs

00 OCHOBHBIX 3Tanax pa3BUTHUS
r€OMETPUM KAK COCTAaBHOM 4acCTH
dbyHIamMeHTa pa3BUTHSI TEXHOIOTUI

B3anmnoe pacnionoxenue
IPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHue NpsSMbIX

B ITpocTpaHcTBe. CKpemuBaromuecs
npsMble. [Ipu3Haky CKpeluBaromuxcs
IIPSAMBIX.

ITapannenbHble IpsAMBbIE

KnaccuduiupoBarb B3auMHOE
PaCIIOJIOKEHHUE TTPSIMBIX

B IPOCTPAHCTBE, UIUTIOCTPUPYS
PUCYHKAMH U IIPUBOIS IPUMEPHI
W3 PEaJTbHOM KU3HU.
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B IIpocTpaHcTBE. Teopema

O CYLIECTBOBAaHUY U €INHCTBEHHOCTH
MPSIMOU NapajuIeIbHON JaHHOU
MIPSIMOM, MPOXOSIIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JISKAIEH

Ha JJaHHOW IIPSAMOM.

JlemMa 0 niepeceyeHun napasiebHbIX
IPSAMBIX IVIOCKOCTBIO. [lapamiensHOCTD
Tpex npsAMBIX. Teopema o Tpex
MapaJUIEIbHBIX IPSIMBIX.

Teopema 0 CKpEIMBAKOIINXCS MPAMBIX.
[lapajuiesibHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA TAPAIIEIBHOTO
npoekTupoBanus. M3o0paxenue
pasHbIX (pUryp B mapauienbHON
MIPOEKINU.

LeHTpasibHasA MIPOEKIIUSL.

Yrou ¢ coHanpaBiIeHHBIMU CTOPOHAMU.
Yron Mexay IpsIMBIMH.

3ajaun Ha 10Ka3aTebCTBO

Y HCCIICIOBAHNE, CBSI3aHHbBIC

C PAaCIIOJIOKEHUEM MTPSMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOPEMY

0 CYILIECTBOBAHUU U €IMHCTBEHHOCTH
napasjieabHON MPSAMOW, TPOXOISIIECH
yepes3 TOUKY IIPOCTPAaHCTBA

Y HE JIeXKallel Ha Ipyrou npsiMON;
JIEMMY O IIEPECEUYECHUH TIIIOCKOCTH
JBYMS [TapaJJIEIbHBIMU MPSMBIMU;
TEOPEMY O TPEX MAPALIETbHBIX
IPSIMBIX.

Jloka3pIBaTh MpU3HAK
CKPEIIMBAIOIIMXCS IPSIMBIX, TEOPEMY
0 CKPEIMBAIOIIMNXCS MPSMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPaBJIEHHBIMHA CTOPOHAMH.
OOBSICHATH, YTO HA3bIBAETCS
napayiesIbHbIM U HEHTPATbHBIM
IIPOEKTUPOBAHUEM U KaK BBIIOJHSAETCS
POEKTUPOBAaHUE PUTYP Ha MIIOCKOCTb.
Jloka3pIBaTh CBOKCTBA NAPAJUIEIBHOIO
IIPOECKTUPOBAHMUSL.

N300paxkaTh B napasieiabHOM
IIPOEKIH PAa3HBIE TEOMETPUUECKHE
burypsl.

Pemars crepeomerpruueckue 3anadn
Ha JJOKa3aTeJIbCTBO U UCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHHUEM MTPSIMBIX
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B IIPOCTPAHCTBE.
[TpoBOAUTH JOKa3aTEIbHBIC
paccyXIeHus IPU PeLICHUU
TeOMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aHMHBIM PACIOJIOKEHUEM
NPSMBIX B IIPOCTPAHCTBE.
CpaBHUBATh, aHAIU3UPOBATH

U OLICHUBATh YTBEP)KICHHUS C LIEIIBIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX
U HEKOPPEKTHBIX PACCYKICHH.
MopenupoBath peajibHbI€ CUTYallUH,
CBSI3aHHBIE CO B3aUMHBIM
pacmoIoKeHHEM TIPSIMBIX

B MIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUH.
HccnenoBaTh MOCTPOCHHBIE MOAETN

C UCTIOJIb30BAaHUEM T'€OMETPUUYECKUX
MOHSTUH U TEOPEM, arlrapara ainreopsbl,
U (POBBIX PECYPCOB.

[Tonydats mpencraBieHue

0 LICHTPAJIbHOM MPOEKTUPOBAHUU

1 00 UCTOpUHU PabOT MO TEOPUH
MEPCIICKTUBBI

[lapannenbHOCTH IPAMBIX
U TTOCKOCTEN
B IIPOCTPAHCTBE

[lonsATHS: MapauIeIbHOCTD MPAMON
Y TJTIOCKOCTH B ITPOCTPAHCTBE.
[Ipr3Hak napamuieIbHOCTH TPAMOU

KnaccuguuupoBaTs B3auMHOE
PACIIOJIOKEHHE MPSIMOM U INIOCKOCTH
B IIPOCTPAHCTBE, IPUBOISA
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U mockocTu. CBoiicTBa
[apaJJIEIbHOCTH MIPSMOM U IIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYMCJIEHUE U 10KA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEITBbHOCTHIO

MPSIMBIX U IJIOCKOCTEW B TPOCTPAHCTRBE.

[TocTpoenue ceueHust, MPOXOASIIETO
4yepe3 JaHHYIO MPSMYIO Ha YEPTEKE U
MAPAUIEIIBHOTO IPYTOU IIPSMOM.
Pacuer orHomienu. [lapaiuiensHas
MIPOEKIINSI, IPUMEHEHHE

JUTSI IOCTPOCHHM S CeYeHUM Ky0a

Y MapaJuIeJIeIUIea.

CBoiicTBa napanienenuiena u Npu3Msl.

[Tapannensnsbie iockoctu. [lpusnaku
MapaJUIEIBHOCTU BYX IIJIOCKOCTEMN.
Teopema 0 napaJuIEIbHOCTH

Y €IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOASIIEN YEPE3 TOUKY,

HE MPUHAJIEKAITYIO TaHHOU
IIJIOCKOCTH U CIEACTBUS U3 HEE.
CBolicTBa napajuIebHbIX TIOCKOCTEN:
O MapaJIeIbHOCTH MPSIMBIX
niepeceyeHus Ipu NEPECEUEHUN JBYX
NapaJJIeNIbHBIX IUNIOCKOCTEN TPETHEN;
00 oTpe3Kax MmapaieabHbIX MPSIMBIX,

COOTBETCTBYIOLIKE IPUMEPEI
U3 peaJbHOM KU3HHU.

DopMyIMpPOBaTh ONPEACIICHHUE
NapaJUIEIbHBIX MTPSAMOM U INTIOCKOCTH.
Jloka3bIBaTh NpU3HAK

0 IIapaJuUIEIbHOCTH NIPAMOMN

1 IJIOCKOCTH; CBOMCTBA
NapaJUIEILHOCTY IPSIMOM U IIJIOCKOCTH.
Pemars crepeoMerpuyeckue 3anadu
BBIYMCIICHUS U 10KA3aTEIbCTBO,
CBSA3aHHBIE C NIApPaJUIEILHOCTBIO
IPSAMBIX U ITIOCKOCTEN B ITPOCTPAHCTBE.
Pemars npaktuyeckue 3agadu

Ha MOCTPOEHUE CEUEHUI HA YEPTEkKAX
TETpa’Apa U NapajuieIenuIea.
Pemrats ctepeomeTpruueckue 3a1auu,
CBA3aHHBIE C IOCTPOCHUEM CEYEHUN
IIJIOCKOCTBIO.

IIpoBOAUTE TOrMYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELLIEHUU T€OMETPUYECKUX 3a]1a4
CBSA3aHHBIX C [apPAJIEIbHOCTBIO
IIJIOCKOCTEM.

CpaBHMBaTh U AHAIU3UPOBATH
peanbHbIE CUTYallUH, CBA3aHHbIE

C NMApaJJIEIBbHOCTHIO MPSIMOU
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3aKJIFOUYEHHBIX MEXY MapajielbHbIMU
IJIOCKOCTSAMM; O MEPECEUCHUH TPSIMOi
C IByMs NapaJuleIbHBIMU MJIOCKOCTSIMU

Y IUIOCKOCTH B IPOCTPAHCTBE;
MOJIETTUPOBATH PEAJIbHBIE CUTYAIINH,
CBSI3aHHBIE C MTAPAIIICIIBHOCTBIO
MPSIMOM U TNTIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepnenuKyIsIpHOCTD
IIPSAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Tudaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a U IpsIMOYT OJILHOTO
napajuienenurena. Beraucnenue mivH
OTPE3KOB B KyO€ U IPSAMOYTOJIbHOM
napajuIeJICIuIIeae.

[leprieH AUKYJIAPHOCTH MPSIMOMA

¥ 11ockocTH. [Ipusnax
NEePIEeHIUKYIIPHOCTH MIPSIMOM

Y IJIOCKOCTHU. Teopema o
CYLIECTBOBAHWH U €IUHCTBEHHOCTH
IIPSAMOM, MTPOXOASAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYISIPHON
K miockoctu. [Iimockoctn

Y MIEPIICHANKYIISIPHBIE UM IIPsIMAast

B MHOTOTPaHHHKAX.
[lepneHaUKyIIAp U HAKJIIOHHAS.
[TocTpoeHne nepneHauKyIsipa

U3 TOYKHU Ha IPSIMYIO.

Teopema o0 Tpex nepHeHIuKyJIIsIpax

AKTyanu3upoBaTh (aKThl U METOBI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIIOTHUU.
DopMyIMpoBaTh ONPEACICHUS:
NEPICHIUKYJIIPHBIX IPAMBIX

B IPOCTPAHCTBE; ONPEACIICHHUE MPAMOU,
NEPIEHANKYJIIPHON K IUNIOCKOCTH.
Jloka3bIBaTh: JIeMMy

0 MEePHEHANKYISIPHOCTH ABYX
NapAIJIENIbHBIX IPSIMBIX K TPEThEN
IIPSIMOM; TEOPEMBI O CBA3U MEKIY
NapaIeIbHOCTHIO MPSAMBIX M X
NEPIEHANKYJIIPHOCTHIO K IIJIOCKOCTH.
JIOKa3bIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK [IEPIEHIUKYISIPHOCTH
IIPSIMOM U IIJIOCKOCTH; TEOPEMY

0 CYHIECTBOBAHUHU U €IMHCTBEHHOCTHU
PSAMOM, ITPOXOMSIIEN Yepe3 TaHHYIO
TOYKY ¥ NEPIEHAUKYISIPHON K JaHHON
IIJIOCKOCTH.

N300pakaTh B3aUMHO

49



(npsimast 1 oOpaTHasi).

Yros MeXly CKpEeIUBaOIIUMHUCS
npsMbIMHU. [Torck neprneHaAnKy I pHBIX
HPSIMBIX C TTIOMOUIBIO
MEPNEHINKYJIIPHBIX INIOCKOCTEN
OpToronaiabHOE IPOEKTUPOBAHNE.
[TocTpoenue ceuenuii Kyoda, MpU3MBI,
NPABWJIBHON NMUPaMUAbI C TOMOLIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IUIOCKOCTH. [ImockocTn
CUMMETPHUI B MHOTOI'paHHUKAX.
[Tpu3Hak neprneHIuKyISIPHOCTH
IPSIMOM M TNTOCKOCTH KaK CJIEICTBUE
cummeTpud. [IpaBuiibHbIE
MHOTOTpaHHUKHU

Pacuer paccTostHUI OT TOUKH

10 mockoctu. CnocoObl OMyCTUTD
NEPNEHAUKYJISAPbl: CAMMETPHS, CABUT
TOYKH MO NApAIIIEIIbHOM MPSIMOM.
CrBur 1o HemapauIeIbHON IPSIMOH,
VU3MEHEHHE PACCTOSTHUN

NEPHEHANKYIISIPHBIE TPSIMYIO
YU IIJIOCKOCTb.

dopMyIHpOBaTh CBOMCTBO
NEPIEHNKYJIAPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[lomy4aTs npeacTaBiIeHUE O 3HAYCHUN
NepIeHANKYIISApa A IPYruX ooIacTeit
HaykH ((u3HKa, SHEPreTUuKa, Ja3epHble
TEXHOJIOTUH), B PEATbHOM KU3HU
(TexHUKa, OKpyKarolas 00CTaHOBKA).
Jloka3pIBaTh yTBEPKACHUS, CBSI3aHHbBIC
C MPOEKIMEN NPSIMOM Ha TIJIOCKOCTb,
HEIEPIEHINKYIJIIPHYIO K TOU MTPSAMOM.
Jloka3bIBaTh TEOPEMY O TPEX
NIEPIEHIUKYJIApAX U TEOPEMY
0o0paTHYIO TeOpeMe O TPeX
MEPIICHINKYIIAPAX.

[Tomyyats npeacTaBiIeHUe

00 OpPTOrOHAJILHOM MPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MTPOEKLINHU
TOYKH HA MPAMYIO.

Pemars crepeomerpudeckue 3amauu,
CBSA3aHHBIE C IEPIEHAUKYISIPHOCTHIO
MPSAMOM U TUIOCKOCTH.

Pemars npuknagHabie 3a1a4u,
CBSA3aHHBIC C HAXO0XK/ICHUEM
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FeOMETPUYECKUX BEJIMYHH.

Pemate crepeomerpuueckue 3anauu,
CBSI3aHHBIE C TPUMEHEHUEM TEOPEMBI
0 TpEX MEPHEHIUKYISPax,
HaX0JIECHUEM PAaCCTOSIHUM,
ITOCTPOEHUEM ITPOECKIIUH.
CpaBHMBaTh U AHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX

Y HCKOPPEKTHBIX PACCYKICHUU.
AHaIIM3UPOBATh U MOACIUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYalllH, CBSI3aHHBIC

C MEPIEHANKYAPHOCTHIO TPSIMOU

Y IUIOCKOCTH; UCCIIEI0BATh
MTOCTPOEHHBIE MOJIEIIU, B TOM YHUCJIE
U C UCIIOJIb30BAHUEM ammapara aiareopbl

VYrisl B pacCTOSHUSA

16

[ToBTOpEHUE: YroJl MEXAY NPSIMbIMU
Ha [JIOCKOCTHU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHUHYCOB.

[ToBTOpEHUE: YTOI MEKITY
CKPEITUBAOITUMHUCS TPSIMBIMU

B IIpOCTpaHCTBe. ['eomeTpruueckue
METO/Ibl BBIYHUCIICHUS YTIIa MEXTY

AKTyanu3upoBaTh (PaKThl U METOBI
IUTAaHUMETPUH, PETIEBAHTHBIE TEME,
IPOBOJINTH AHAJIOTHH.
DopMyIMpPOBaTh ONPEAECTICHUE
JBYTPaHHOTO yIJIa.

JloKa3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHENHBIX YIJIOB IBYTPAHHOIO yIJIa.
KnaccuguuupoBaTs 1BYrpaHHbIE YIIIbI
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IPSIMBIMU B MHOTOTPaHHUKAX.
JByrpanssliii yroj. CBOHCTBO
JIMHENHBIX YIJIOB JBYTPAHHOTI'O YTJIa.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aUMHO HEPIIEHIUKYISI PHBIX
mrockocren. [IpusHak
NEPIEeHIUKYISIPHOCTH TIOCKOCTEH;
TEO-peMa O NMPSMOM NepeceyeHus ABYX
IIJIOCKOCTEN MEPIEHANKYIIIPHBIX
TPEThEH MIOCKOCTH.

[IpAMOYTOJIbHBIN apAJIIETICTIUIIET;
Ky0; U3MepeHusi, CBOICTBa
IPSIMOYTOJIbHOT O NTapAJIJIENICTIUIIE1A.
Teopema 0 [uaroHaau NpsIMOYrOJIBHOTO
NapaIJIeNICIIAIIEa U CIEICTBUE U3 HEE.
CtepeoMeTpruUeCcKrEe U TTPUKIIATHBIC
3aJ1a4M, CBSI3aHHbBIE CO B3aUMHBIM
PacCroJIOKEHUEM MPAMBIX U TJIOCKOCTH.
[ToBTOpEHUE: CKpEIIUBAIOIIHECS
psiMble, apaIeIbHbIE IIOCKOCTH

B CTAHAAPTHBIX MHOI' Ol DPAHHUKAX.

[Tapa mapamienbHbIX MIIOCKOCTEH

Ha CKPEIIMBAIOLIUXCS NPAMBIX,
PacCTOSIHUE MEXTY
CKPEIIHMBAIOUTUMUCS MPIMBbIMH

B ITPOCTBIX CUTYaIUsX.

B 3aBUCHUMOCTH OT UX I'PaJyCHOU MEPHI.
DopMyIMpPOBaTh OMPEACIICHUE B3aUMHO
MEePIECHANKYJIIPHBIX TIJTIOCKOCTEH.
Jloka3bIBaTh TEOPEMY O NMPU3HAKE
NEPHEHIUKYIIIPHOCTU JIBYX
IIOCKOCTEH.

dopMyIMpPOBaTh CIIEJCTBUE

(M3 TpU3HaKa) O TEPICHANKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MepIeHIUKYISIpHA
MPSMOM, 110 KOTOPOH TepeceKaroTcs JIBe
INIOCKOCTH, 3TH TIOCKOCTSIM.
Jloka3bIBaTh YTBEPKJICHUS O €ro
CBOMCTBAX; TEOPEMY U CIICJICTBUE

13 HEE O IMaroHaJISIX MPSIMOYT OJIbHOT O
napasuiesienuIesa.

Pemate crepeoMmeTpudeckue 3aaauu,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEU, HCTIOB3YsI
TUTAHUMETPUYECKHE (DaKThI 1 METOJIBI.
[TpoBOAUTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHUS

P PEIICHUY T€OMETPUYECKUX 3a]1ay,
CBSI3aHHBIX C MEPHEHIUKYISIPHOCTHIO
IUIOCKOCTEH.

AHaJIM3UPOBATh U MOACIUPOBATH

Ha SI3bIKE TEOMETPHUH peaJIbHbIE
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Onyckanue nepneHauKysipoB,
BBIYHCIICHUE PACCTOSIHUM OT TOYKHU
JI0 TOYKH; MIPSMOMU; TIJIOCKOCTH.
Brruncnenne pacCTOSHUN MEXIY
CKPEIIMBAOIIMMUCS MPSIMBIMU

C IIOMOILBIO IEPIICHAUKYIISIPHON
IIJIOCKOCTH.

TpexrpanHbIi yroJi, HEpaBEHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopemMbl
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YIJIa. DJIEMEHTHI
cheprudecKkoi reOMETPHUU:
reofIe3NYECKHe JTMHUU Ha 3emiie

CUTYallWH, CBSI3aHHBIC
C NIEPIEHIUKYJIIPHOCTBIO MPSIMbIX

1 TJIOCKOCTEH.

HccnenoBaTh NOCTPOEHHBIE MOENH,
B TOM 4YHCJI€ U C UCIIOJIb30BaHUEM
amnmapara anreopsl.

Pemiars npukiiagHele 3a1a4uu,
CBSI3aHHBIE C HAXO0XKJICHUEM
FEOMETPUUECKUX BEIUYHH

MHororpaHHuKH

Cucremarusanus 3HaHUN:
MHOrorpaHHuK # €ro 3J1€MeEHTHI.
[Tupamupa. Buasl nupamu.
[IpaBuibHas nupamuaa.
[Ipusma. [Ipssmas u HakIOHHAs
npu3Msl. [IpaBunbpHas nmpusma.
[IpssmMou mapasnienenunen,

NPSIMOYTOJIbHBIN Napajiiesienunen, Kyo.

Belykisle MHOTOrpaHHUKHU. Teopema
Oinepa. [IpaBuibHbIE
Y IOy paBUJIbHBIE MHOTOIPaHHUKU

PabotaTh c yueOHHKOM: 3a]1aBaTh
BONPOCHI, JI€1aTh 3aMeYaHus,
KOMMEHTapHH.

AHanu3npoBaTh pelIEHUE 33]1a4u.
PucoBatk BbIITYKJIbIE MHOTOIPaHHUKHU
C 3aJITaHHBIMM CBOMCTBaMU;
BOCCTAHABJINBATH OOIIMIl BAJL
BBIIYKJIOTO MHOT'OI'PaHHHKA 110 IBYM
€ro IPOEKLIHSIM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MHOTOI'paHHHKA.
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Pucosats BbIyKIIbIE MHOTOTPAaHHUKH
C pa3HOM SMIIEPOBOM XapaKTEPUCTUKOW;
MCCIIEIOBATh BO3MOXKHOCTH ITOJTyYEHUS

PE3yJibTaTa IIpu BapbUPOBAHNUU JaHHbIX.

Jloka3pIBaTh CBOMCTBA MPAaBUIIBHBIX
MHOI'OTPaHHUKOB.

[InanupoBaTh MOCTPOCHUE
IIPaBUJIbHBIX MHOTOTPAaHHUKOB

Ha MOBEPXHOCTAX IPYTrUX MPABUIBHBIX
MHOT'OTPaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsiTHE BEKTOpA HA INIOCKOCTH

U B IIPOCTPAHCTBE.

CymMMa ¥ pa3HOCTh BEKTOPOB, ITPABUIIO
napasJenenuieaa, YMHOKEHUE BEKTOpa
Ha YUCJIO0, Pa3lioKEHUE BEKTOpa

1o 0a3ucy Tpex BEKTOPOB, HE JICIKAITUX
B OJTHOM INIOCKOCTH.

CkansipHoe Mpou3BeJEHUE,
BBIYUCIICHUE YTJIa MEXY BEKTOpAMU

B IIPOCTPAHCTBE.

[Ipocrenue 3agaun ¢ BEKTOpAMU

AKTyam3upoBaTh (PaKkThl U METOBI
TUIAHUMETPHUH, PEIICBAHTHBIC TEME,
MIPOBOJINTH AHAJIOTUH.

OnepupoBaTh NOHATUSIMHU: BEKTOP
Ha IUIOCKOCTHU U B IPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPHI.
[IpuBOAUTH MpUMEPHI PUZUUECKUX
BEKTOPHBIX BEJIMYHH.

OcBauBarhb IpaBuja BbIIIOJHECHUS
JICUCTBUM CJIOKECHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA

Ha YHCJIO.

Jloka3pIBaTh MPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IIOKEHUHN
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JF000T0 BCKTOPa I10 TPCM JaHHBIM
HCKOMIIJIAHAPHBIM BCKTOpPaAM

[ToBTOpEHUE, 00001IEH E
U CUCTEMAaTU3alnsd 3HAaHUU

Oo6o6m1aroniee TOBTOPEHUE MOHATHIA
U METOJIOB Kypca T€OMETPUHU

10 kmacca, cucTeMaTu3anus 3HaHU.
HcTopus pa3BUTHSI CTEPEOMETPUH KaK
HAayKH U €€ pOJib B PA3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX

¥ KOMIIBIOTEPHBIX TEXHOJIOTHIA

Pemate crepeomerpuueckre 3amaduu
Ha JJ0Ka3aTeIbLCTBO MaTeMaTHYECKUX
OTHOIIICHUH, HAXO0XXJICHUEC
Ir€OMETPUUECKUX BEJIMYUH (JJIUH,
YTJIOB, TUIOIIA N, OO BEMOB).
Hcnonb30BaTh NpU peIEHUN
CTEPEOMETPUYECKUX 3a]1a4
MJIaHUMETpUYeCcKue (GaKkThl 1 METOIBI.
[IpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

[IPU PEIIEHUU CTEPEOMETPUIECKUX

Y IUIAHUMETPUYECKUX 3a]1a4.
CpaBHUBAaTh U aHATU3UPOBATH
peabHbIE CUTYaAllUU U BBISIBIISTH
BO3MOKHOCTbH €€ MOJICJIIMPOBAHUS

Ha SI3bIKE TEOMETPUHU.
MonennpoBath peagbHyO CUTYyaluI0
Ha S3bIKE TEOMETPUU U UCCIEA0BATH
MIOCTPOEHHBIE MOJICJIH, B TOM YHCJIE
Y C UCIIOJIb30BAHWEM arrapara
areophl.

Hcnonb30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbl IPU PELICHUH 33]1a4.
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[Tosrydats peIcTaBIEHUE O FTEOMETPUN
KaK O pa3BHUBAIOLICICS HayKe,
VCCIIEYIOIIEN OKPYXKAOIIUKA MUD,
CBSI3aHHOM C pealbHBIMH OObEKTAMH,
MIOMOTAIOIIEN PELINUTh pealbHbIC
YKU3HEHHbBIEC CUTYALIMH O POJIH
CTEPEOMETPHUH B Pa3BUTUHN
COBPEMEHHBIX HHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJOTHM.
CpaBHUBATh U aHAJIU3UPOBATh
YTBEPKIAEHUS C LUENbIO BbIABICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PacCyKICHH.
HccnenoBarh MOCTPOCHHBIE MOJIENH.
Hcnonb3oBath HUGPOBBIE PECYPCHI

OBLIEE KOJNMYECTBO
YACOB IIO ITPOT'PAMME

102
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11 KJIACC

Haspanue Komnuectso OCHOBHBIE BUJIbI IESITEILHOCTH
OcHOBHOE cofep)KaHue
paznena (TeMbl) Kypca 4acoB yUaluxcs
AHaIMTHYECKask TEOMETPUS 15 [ToBTOpEHME: KOOPAUHATHI BEKTOPA AKTyanu3upoBath (HaKThl © METOJIbI

Ha IJIOCKOCTH U B ITPOCTPAHCTBE,
CKAJIPHOE NPOU3BEIAEHNUE BEKTOPOB,
BBIYMCIICHUE YIJIa MEXIY BEKTOPaMHU
B IIPOCTPAHCTBE. Y paBHEHUE MIPSAMOMU,
MIPOXOAALIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE IIJIOCKOCTU B OTPE3KAX.
BekTtopHoe npoussenenue. JInuenHbie
HEPABEHCTBA, TMHEHHOE
MPOrpaMMHPOBAHUE.

AHanuTH4EeCKUE METOJIbI pacyeTa
yriia MEX1y IPSIMBIMH H IIJIOCKOCTSIMH
B MHOrorpanaukax. ®opmyna
PacCTOSHUS OT TOYKH J10 TIJIOCKOCTH
B KOOpJMHATAaX.

HaxoxneHnne pacCTOSHUN OT TOYKH
710 TJIOCKOCTHU B KyO€ M IPaBHIJIbHON
Mpamue

TUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
MPOBOAUTH aHAJIOTUU.

CBOIUTH IEUCTBUSI C BEKTOPAMU

K aHAJIOTUYHBIM JICUCTBUSM C UX
KOOpJAMHATaMH.

BcrioMHUTSE onpeiesieHre CKaIIpHOro
YMHOKEHHUS U €T0 CBOKCTBA.
BpauciasTe ¢ HOMONIBIO CKATISIPHOTO
YMHOXEHHUS ITTMHBI BEKTOPOB, YIJIbI
MEXJy HUMHU, YCTAaHABIIMBATh
MEPIEHAUKYJIIPHOCTh BEKTOPOB.
BriBoAuTH ypaBHEHHE MIIOCKOCTH

U (popMyIiTy pacCTOSSHUSI OT TOUKHU

JIO TIJTOCKOCTH.

Pemars 3agaum, coueras
KOOPAWHATHBIN U BEKTOPHBIA METOJBI.
[IpoBOUTH JTOTUUECKH KOPPEKTHBIC
JIOKa3aTeIbHBIE PACCYKICHUS

MIPU PEIICHUY TEOMETPUYECKUX 3a1a4
Ha IPUMEHEHNE BEKTOPHO-
KOOPAWHATHOTO METO/A.
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AHanIM3UpoOBaTh U MOJIEIIMPOBATH
Ha SI3bIKE TEOMETPUU PEATbHBIC
CUTYaIH, CBI3aHHBIE BEKTOPAMU
Y KOOpAWHATaAMMU.

HccnenoBaTh NOCTPOEHHBIE MOJIEIH,
B TOM YHCJIC U C UCIIOJIb30BaHUEM
amnmapara ajreOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
POTrPaMMBI.

3HAKOMUTBCS C UCTOPUEHN pa3BUTHS
MaTEMaTHUKH

[ToBTOpEHue, 0000IIIEH e
U cMcTeMaTu3aIus 3HaHu!

15

CeueHnss MHOTOI'PaHHUKOB:
CTaHJapTHbIE MHOTOI'PAHHHUKH, METOJT
CJIEIOB, CTaHAAPTHBIE INIOCKOCTH,
IepeceyeHns MPSMBIX U INIOCKOCTEM.
[TapannensHble IPSIMBIE U IIJIOCKOCTH:
napasiesibHbIe CeUeHHUsI, pacyeT
OTHOILEHHUM, YTJIbl MEXKY
CKPELIMBAOIIMMHUCS MPSIMBIMH.
[leprieH TUKYISIpHBIE TPSAMBIE

Y TJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPHEHINKYJIIPHBIX TIOCKOCTEN

U TIPSIMBIX, CHMMETPUH
MHOT'OI'PaHHUKOB, TEOPEMA O TPEX
NEPIIEHIUKYJISpaX, BEIYUCICHUS JUIMH

CTpouth ceyeHus.

Pemats crepeomeTpuueckue 3a1auu
Ha JJ0Ka3aTeIbCTBO MAaTEMaTUYECKUX
OTHOIIICHUH, HaXO0XKJICHHE
F€OMETPUUECKUX BEJIMUUH (IJIUH,
YIJI0B, IJIOMIAIeH, 0ObEMOB).
Hcrnonp30BaTh IpU peLICHUN
CTEPEOMETPUUECKHUX 3a]1a4

IIaHUMCTPUICCKUC CI)aKTBI H MCTOABI.

[IpoBOIUTE JTOTHUUECKH KOPPEKTHBIE
JOKa3aTeJIbHbIE PACCYKIACHUS

TP PELIEHUU CTEPEOMETPUUECKUX
3a/1a4.

CpaBHMBaTh U aHAJTU3UPOBATH
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B MHOT'OTpaHHUKAaX.

[ToBTOpEHUE: TUIOIIAAH
MHOT'OYT'OJIbHUKOB, (hOPMYJTbI

JUTS TUIOIA e, COOOpaskeHUs
OT00MS.

[Imomaay ceyeHnit MHOTOTPaHHHUKOB:
IUIOIIAAN TTOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpakeHUs Mo00us

peanbHbIE CUTYallUu U BBISIBIATH
BO3MOXHOCTb €€ MOJAECITUPOBAHUS

HA SI3bIKE TEOMETPUU.
MoaenupoBars peaibHYIO CUTYaALUIO
HA SI3bIKE TEOMETPUHU U UCCIIE0BATH
IIOCTPOEHHBIE MOJENH, B TOM YHCIIE

1 C UCIIOJIb30BAHMEM allIlapara aJir e6p1>1.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IpOrpaMMBbl IIPU pEIICHUH 3a7a4

O6beM MHOTOTpaHHUKA

17

O6bem Tena. O6beM MPSIMOYTOJILHOTO
napasnienenuneaa. 3agauu

00 yZIBoeHUU Ky0a, 0 KBajparype
Ky0a; 0 TPUCEKIIUU yTJIa.
CrepeoMeTprUecKUe 3a/1auH,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO Tapajuieenunena.
[Tpukiiagupie 3a7a491, CBI3aHHBIC

C BBIYMCJICHUEM 00beMa
MPSIMOYTOJIBLHOT0 MapaJlieenurnea.
O0beM npsAMO MTPU3MBI.
CrepeomMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BEIYMCICHUEM 00bEMOB
psAMOU npu3Mmel. [Ipukiiaubie
3aJla4yu, CBSI3aHHBIE C 00 BEMOM
MPSAMOM ITPU3MBL

CB00OJIHO OIEpUpPOBATh MOHATUIMH:
00BeM Tena, 00beM MPSIMOYTOJILHOTO
napajuiesienuIesaa.

@opMyIMpOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

Jloka3bIBaTh TeOpeMy 00 oObeMe
PSIMOYTOJILHOTO TIapaJuIesIeuIe n1a,
CIICZICTBHSI U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeoMeTpuueckue 3a1a4u,
CBSI3aHHBIE C BBIUMCICHHEM 00beMa
IPSIMOYTOJILHOT O TTapalljieNienumesaa,
MIPU3MBL.

CpaBHMBaTh U aHAIU3UPOBATD
YTBEPKJICHUS C 11€JIbIO BBISBIICHUS
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Brruncnenne o0beMoB Ten

C IIOMOUIBIO OIPEEICHHOTIO
uHTerpaiga. O0beM HaKJIOHHON
PU3MBI, TMPAMHUJIBI.

dopmyna 00beMa MUPAMU/IBI.
OTtHolieHne 00bEMOB MUPAMUJT

C OOILIKM YTJIOM.
CrepeoMeTpruyecKue 3a1a4u,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOU
IIPU3MBI, [IMPAMHU/IBI.

IIpukiagHble 3a1a4u 11O TEME
«O0BEMBI TEN», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOMW ITPU3MBI, TUPAMUJIBIL.
[Ipumenenue 06beMoB. Beruncnenue
paccTOsHMS 10 IUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKICHUM.
AHaM3UPOBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUU peasbHbIC
CUTYalllH, CBI3aHHBIC C 00BEMOM
MPSAMOYTOJILHOTO TTapajuIeenuIe/a,
IIPU3MBI, ITAPAMHU/IBI.

HccenenoBaTh NOCTPOECHHBIE MOJIEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
ammapara aiareOpbl.

BrIBOANTE OCHOBHYIO HHTETPATHHYIO
dhopmyITy ISl BBIYMCICHHUS 00bEMOB
TeJL

Jloka3bIBaTh TeOpeMy 00 0ObeMe
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYrOJIbHOMN MPU3MBI

Y JUUTS TIPOU3BOJILHOM MTPU3MBL.
Jloka3zbIBaTh TeOpeMy: 00 o0beMe
TUpaMuIbl, (GOPMYIHUPOBATH CIICICTBUS
U3 Hee: 00beM YCECUCHHOU MUPaMU/IBI.
BriBoAuTE (hOpMYITY JUISI BEIYUCIICHUS
00BbEMOB YCEUCHHOU MUPAMUIBI

Tena BpamieHus

24

[unuaaprUYecKas MOBEPXHOCTD,
oOpasyrone MUINHIPUIECKON
MTOBEPXHOCTH.

CB00OIHO ONIEPUPOBATH MOHATUAMM:
WIHHPUYECKask TOBEPXHOCTD,
nunuHAp. U3ydars ciocoOb
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Humunaap. Hpssmon kpyrosoit
uuiuHap. [nomans moBepxHOCTH
UUJTUHAPA.

Konnueckas mnoBepxXHOCTb,
o0pa3yromme KOHUIECKOM
noBepxHocTH. Konyc. Ceuenne koHyca
IJIOCKOCTHIO, MTapauIeIbHON
ITIOCKOCTH OCHOBAHUSA. Y CEUYCHHBIN
koHyc. M300pakeHre KOHYCOB

1 YCEYEHHBIX KOHYCOB.

[Tnomanb 60KOBOM MOBEPXHOCTH

Y TIOJTHOW IMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruecKre 3a1a9u

Ha JI0Ka3aTeJIbCTBO U BBIYUCIIEHUE,
MOCTPOECHUEM CEYEHUM LIMIMHAPA,
KOHYca.

[Tpukiagspie 3a7a494, CBI3aHHBIC

C IUJIMHIPOM.

Cdepa u map.

[lepeceuenuie cdeps! u mapa

¢ IockocThio. Kacanue mapa

U cdepbl II0CKOCThI0. B

U n300pakeHue mapa.

VYpaBuenue chepsl. [nomans chepsl
1 €€ YacTeHu.

CummeTtpust cepsl 1 mapa.

MOJIYYCHHUSI IUIMHAPUIECKON
MOBEPXHOCTH, IIHJIMHJIPA.
N3o0paxkaTh HUIUHIP U €r0 CEUCHUs
MJIOCKOCTBIO.

CB0OOIHO ONIEPUPOBATH MOHATUSIMU:
KOHUYECKast TOBEPXHOCTh, KOHYC,
YCEUYEHHBIN KOHYC.

N3yuatk ciocoObl MomydeHus
KOHMYECKON NTOBEPXHOCTH, KOHYCA.
N300pakaTh KOHYC U €r0 CeUeHUs
IUIOCKOCTBIO, TPOXOISIIEH uepes OCh,
U TJIOCKOCTBIO0, MEPIEHANKYIISIPHON

K OCH.

BrBoauTh (hOpMYIIBI TSI BBIYUCICHUS
OOKOBOU U MOJHOM TOBEPXHOCTEH TET
BpAIIlCHHUSI.

Pemats crepeoMerpudeckre 3a1a4u,
CBSI3aHHBIC C TEJIAMU BpaIllCHUS,
HaXOXICHUEM IO OOKOBOM

U MOJIHOM TOBEPXHOCTHU, IIOCTPOCHUEM
CCUYCHUM.

Hcnonbp30BaTh Mpy pEeLICHUH 3a/1a4
MJIaHUMETpUYecKre (akThl 1 METOJIBI.
CpaBHUBATh U aHATTU3UPOBATH
YTBEP)KIEHUS C 1IEIIBIO BBISBIICHUS
JIOTUYECKN KOPPEKTHBIX
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CtepeoMeTprUECKUE 3a1a4U

Ha JI0Ka3aTeJIbCTBO M BEIUKCIICHHE,
CBsI3aHHBIE CO cepoil U ImapomM,
MMOCTPOCHUEM UX CEYECHUH
IJIOCKOCTBIO.

[TpukiiagHpie 3a7a49H, CBI3aHHBIC
co cepoii u mapom.
[ToBTOpEHUE: OKPYKHOCTH

Ha IJIOCKOCTH, BBIUMCIICHUS

B OKPYKHOCTH, CTaHJIapTHBIE

1O 100M 1.

Pasnmynbple KOMOWHAIUM TEIT
BpaIllCHUS] © MHOTOI'PaHHUKOB.
3agauu o Teme «Tesa 1 TOBEpXHOCTH
BpaICHU D)

Y HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU peasbHbIC
CUTYallluH, CBI3aHHBIE C KOHYCOM

U IAJTUHAPOM.

HccnenoBaTh NOCTPOEHHBIE MOJIEIH,

B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmnapara anreopbl

AkTyanu3upoBaTh (HaKThl U METO/IbI
TJIAHUMETPHH, PEIICBAHTHBIC TEME,
MIPOBOAUTH aHAIOTHH.

CB00O/IHO OTEepUPOBATh MOHITHIMU:
cdepa u map, USHTP, painyc, AMaMETP
cdepsl u mIapa.

HccrnenoBath B3aMMHOE pacIoIOKEHUE
chepsl U TUIOCKOCTH.

@ opmynHupoBaTh OIPEACICHUE
KacaTeIbHOM IITOCKOCTH K cepe.
JloKka3bIBaTh TEOPEMBI O CBOMCTBE

Y TIPU3HAKE KacaTeIbHON TIIOCKOCTH.
BoiBoauTs hopMyity /ISt BBIYUCICHUS
riomaan cepsl uepes paauyc cepsl.
Pemars crepeomerpuieckue 3aaau,
CBSI3aHHBIE CO cPepoil U apom,
HaXO0XXJICHUEM ILIOMa U cephl U ee
4acTel, MOCTPOECHUEM CEUCHHI Chepbl
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U 11apa.
AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUH peabHbIC
CUTYAIlIH, CBSI3aHHBIE C IIAPOM

u cepoii.

Pemmarp mpocTsbie 3a1a41, B KOTOPBIX
burypupyroT KoMOWHAIIUHU Tel
BpaIlleHUs] 1 MHOTOTPaHHUKOB.
Hcnonp30BaTh Npyu peLICHUH 3a/1a4,
CBSI3aHHBIX CO c(hepoi U IapoMm,
IUTAHUMETpUYECKUE (PaKThl U METOJIBI.
Pemarsb crepeomerpuueckue 3aaau,
CBSI3aHHBIE C TEJIaMU BpallleHus,
IIOCTPOCHUEM CEYEHUM TEJl BPALLCHUS,
C KOMOWHAITMSIMU TeIl BPaLCHUS

¥ MHOT'OT'PaHHHKOB.

[IpoBOAUTD TOTHYECKH KOPPEKTHBIE
J0Ka3aTeNbHbIE PacCYKICHUS

IPU PEIICHUU T€OMETPUUYECKHX 3a/1a4,
CBSI3aHHBIX C MEPIECHIUKYISIPHOCTHIO
IIJIOCKOCTEH.

AHanM3upoBaTh U MOJICTUPOBATH

HA SI3bIKE TEOMETPUH peaibHbIC
CHUTYAIlH, CBSI3aHHBIE C
MHOTOTpaHHUKAMHU.

HccnenoBath NOCTpOEHHBIE MOJIEIH,
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B TOM YHCJIE U C UCIIOJIb30BAHHEM
amnmapara aiareopbl

[Tnomaam moBepxXHOCTH
U 00BEMBI KPYTJIBIX TEI

O6bem nummHapa. Teopema

00 o0BeMe TIPSMOTO IUITNHIPA.
[Tnomagyu GOKOBOIT M OJTHON
MOBEPXHOCTH LIWJIMHJIpA.
Boruucnenne o0beMOB TN

C TIOMOIIIBIO OMPEICTICHHOTO
uHTerpaina. O0beM KoHyca.
[Tnommaam 60KOBOM U MOTHOMN
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpruyecKUe 3a/1a4H,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
AIMHAPA, KOHYCA.

[Tpuknagneie 3agauu mo Teme «O0BEMbI
Y IUIOLIAJY TIOBEPXHOCTEM TEII.
OOBeM 11apa M IMapoBOro CEKTopa.
Teopema 06 o6beme mrapa. [Lmomans
cdepnl.

CrepeomMeTpruecKue 3a/1auu,
CBSI3aHHBIC C BBEIYHCICHHEM 00HEMOB
1apa, IapoBOro CErMEHTa, IapOBOT0
CEeKTOopa.

[IpuknagHble 33141 IO TEME
«O0BEMEBI T, CBA3aHHBIC

CBOOOJIHO OnepupoBaTh MOHATUSIMH:
o0BeM Teja, MIONIAb MOBEPXHOCTH.
®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
MUIMHAPA; 00 00beMe KOHYyCa.
BoiBoauTs (popMyIibl 11 BEIYUCICHUS
o0beMa yCeueHHOr 0 KOHYca.
HccnenoBaTe NOCTPOEHHBIE MOAENH,

B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmnapara aiareOphl.

3HaTh BO3MOXXKHOCTHU PEILICHUS 3a7a4
HAa ITIOCTPOCHUE UPKYJIEM U JINHENKOM,
0 KJIACCUYECKUX HEpa3pelnMbIX
3ajiayax.

CB00OIHO ONIEPUPOBATH MOHSATUAMMU:
IapOBOM CETMEHT, IAPOBOM CJIOM,
I1aPOBOU CEKTOP, OCHOBAHUE U BBICOTA
CEerMEHTa, OCHOBAHHUE U BHICOTA
11apOBOTO CJOA.

BoiBoauTh GopMyIIbI TSl HAXOKACHUS
00BEMOB IIAPOBOTO CEIMEHTA,
IapPOBOT'0 CEKTOPA, IO C(EepHI.
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¢ 00bEMOM I1apa U MIIOMAAbI0 ChEPHI.
CooTHOIIECHUST MEX Y TUTOMAASIMU
MOBEPXHOCTEH 1 00beMaMH MOI00HBIX
TeJL

[TogoOHbIe Tea B IPOCTPAHCTRE.
Nsmenenne o6bema mpu o100 u.
CrepeomeTpruecKkue 3aj1auu,
CBSI3aHHBIE C BEIYMCIICHUEM 00bEMOB
TEJI U TUIOIIAJIEH TTOBEPXHOCTEMN

Jloka3bIBaTh TeOpeMY 00 00BbEME 1Iapa.
Pemarsb crepeomerpuueckue 3aaauu,
CBsI3aHHBIE C 00BEMOM LIapa, IAapPOBOrO
CErMEHTa, IIapOBOr0 CEKTOPA,

TJI0MIA IbIO CEpPHI.

CpaBHHMBATh U aHATU3UPOBATH
YTBEPKJICHUS C 1IeJIbIO BBISABICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCYXJACHUM.
AHanu3upoBaTh U MOJEIUPOBAThH

Ha SI3bIKE TEOMETPUU PEAJIbHbIC
CUTYaIlH, CBA3aHHbIE C 00BEMOM
1rapa, IrapoBOro CErMeHTa, MapOBOTO
CErMEHTa, IO b0 C(hephl.
CB00OIHO ONIEPUPOBATH MOHSATUEM:
1mo/1I00HBIE TeJa B TPOCTPAHCTBE.
Boruncnsate 00beMbI T€J C TOMOIIBIO
OIpEEIICHHOI'0 MHTErpaia.

Pemate cTepeomeTpuueckue 3a1aum,
CBSI3aHHBIE C COOTHOIIECHUSIMU MEXKIY
IJIOIIAIIMU ITOBEPXHOCTEN

1 00beMaMu MOJOOHBIX TEJI.
[IpoBOAUTH TOTUYECKH KOPPEKTHBIE
J0Ka3aTeNIbHbIE PacCyXIEeHUs

IIPU PELICHUH T€OMETPUUECKHX 3a/1a4,
CBSI3aHHBIX C BBIYMCIEHHEM 00HEMOB
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TEJ C IIOMOILBIO ONPEIEICHHOIO
HMHTETpaia, HaXOXKJICHUEM
COOTHOIIEHUS MEXY TUIOAAIMHU
MOBEPXHOCTEN 1 00beMaMU TOT00HBIX
TE.

AHaM3UpOBaTh U MOJICTUPOBAThH

Ha A3bIKE TEOMETPUU PEATbHBIC
CUTYaIllH, CBI3aHHBIC C O0bEMaMuU

Y TIOBEPXHOCTSMHU Tell,

Ha JI0Ka3aTeJIbCTBO U HA HAX0XK/ICHHE
T€OMETPUYECKUX BEJIMUYUH

JIBrmKEHHS

JIBM>KEHUS TPOCTPAHCTBA.
OrobOpaxkenus. [{BrxeHus

1 paBeHCTBO puryp. OOume cBoiicTBa
NBWOKCHUM. BUabl ABMOKEHUH:
napasiesibHbIN IepeHoC, IEHTpaIbHas
CUMMETpHS, 3epKabHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM.
[TpeobpazoBanus nogoous. [psmas

u cdepa Ditnepa.

['eomeTpuueckue 3agaun

Ha IPUMEHEHUE JIBUXKCHHUS

CB00OIHO OIEepUpOBaTh NOHATHIMU:
0TOOpakeHUE MPOCTPAHCTBA Ha ceos,
JBMYKEHUE TIPOCTPAHCTBA,
IIEHTpaJIbHAS, OCeBas U 3epKaJIbHAS
CUMMETPHH, TapAJUICIIbHBIN MIEPEHOC;
pPaBEHCTBO U Mo00ue puryp.
Jloka3bIBaTh YTBEPKIEHUS O TOM, YTO
IEHTpaJIbHAS, OCeBas U 3epKaJIbHAs
CUMMETPHH, NapalieIbHbIA MEPEHOC
SBJIIFOTCS ABUKCHUSIMH.

BrimonmHaTh TpeoOpa3zoBaHus O100us.
OmnepupoBaTh MOHATUSIMHE: TIPSIMas

u cepa Ditnepa.

Pemats reomerpuueckue 3agaun
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C MCIIOJIb30BaHUEM JIBUKCHUM.
Hcnonp30BaTe py pelieHUy 3a1a4y
JIBUKECHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 06001ICHNE
Y CUCTEMAaTHU3alsA 3HaHUI

17

O6o01maroriee MOBTOPEHNE MOHATUI
U METOJIOB Kypca Ir€OMETpUHN

10-11 knaccoB, cucTeMaTu3aIus
3HAHUM.

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMITBIOTEPHBIX TEXHOJIOTHI

Pemates crepeoMerpudeckre 3a1aqu
Ha JIOKa3aTeNbCTBO MaTEMaTHYECKUX
OTHOIIIEHU, HAXO0XKIECHUE
TCOMETPUYCCKUX BETUIMH (JJIHH,
YIJI0B, TIIOMIAeH, 00HEMOB).
Hcnonb30BaTh IPH PEeIICHUN
CTEPEOMETPHUECKHUX 3a]1a4
IJIaHUMETpUudeckue haKkThl 1 METOIBI.
[TpoBOIUTE JTOTUYECKH KOPPEKTHBIE
J0Ka3aTeIbHBIC PACCYKICHUSI

IIPH PEIICHUN CTEPEOMETPUUCCKUX

Y IJITAaHUMETPUUECKUX 3a]1a4.
CpaBHUBATh M aHATM3UPOBATH
pCalIbHBIE CUTYAIH U BBISIBIISTH
BO3MOXKHOCTB €€ MOJICJTUPOBAHHSI

Ha SI3BIKE TCOMETPHHU.
MonenupoBaTth peaabHYIO CUTYaIIUIO
Ha S3bIKE TEOMETPUHU U UCCIIEIOBATH
MMOCTPOCHHBIC MOJICIIH, B TOM YHUCIIC
Y C UCTIIOJIb30BaHUEM arlapara
anreOpsl.
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Hcnonb30BaTh KOMIIBIOTEPHBIE
MIPOTrpaMMBbI TIPY PELICHUU 3a/1a4.
[Tony4dats npencTaBICHUE O TEOMETPUU
KaK O pa3BUBAIOLICKCS HAYKE,
VCCIICIYIOIIEN OKPYXKAOIUKA MUD,
CBSI3aHHOM C peajbHBIMU OOBEKTAMH,
MMOMOTAIOIIEH PEIINTh peaJbHbIE
YKU3HEHHBIE CUTYallMU O POJIU
CTEPEOMETPHH B PA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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OEJEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYuebHsblii Kypc «BeposiTHOCTh M CTaTHCTHKA» YTIIyOJIEHHOTO YPOBHS SIBIISIETCS
MPOJOIHKEHUEM U PA3BUTHEM OJJHOMMEHHOTO Y4€OHOT0 Kypca yriIyOJICeHHOTO YPOBHSI Ha
ypOBHE cpeaHero oOmero oOpa3oBaHus. Y4eOHBIM Kypc TMpeIHA3HA4YeH IS
dbopMupoBaHUs y 00yJarOIIUXCSl CTATUCTUYECKON KYJIBTYPhI U IOHUMaHUSI POJIA TEOPUH
BEPOSITHOCTEH KaK MAaTEMaTUYECKOTO MHCTPYMEHTA JJIsl U3YYEHUS CITy4ailiHbIX COOBITUM,
BEJIMUYMH M mporeccoB. Ilpm wu3ydeHun Kypca o0OOramaroTcsi MpeacTaBlIeHus
O0y4aoIIMXCSA O METO/IaX MCCIIEOBAHUS U3MEHUYMBOIO MUPA, Pa3BUBAETCS TIOHUMaHUE
3HaYUMOCTH U OOIHOCTM MaTEeMaTHYECKUX METOJIOB MO3HAHMS KaK HEOThEeMJIEMOMU
4aCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHS.

Conepxkanue yueOHOro Kypca HalpaBJIeHO HA 3aKPEIJICHUE 3HAHWUM, MOTy4YEeHHBIX
IpU HU3YYEHHH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U Ha DPa3BUTHE
MPEACTABICHUNA O CIYYalHBIX BEIMYHMHAX M B3aUMOCBA3AX MEXIY HUMH Ha Ba)KHBIX
MpUMepax, CHKEThl KOTOPBIX IMOYEPHHYTHI U3 OKpYyXKarolero Mupa. B pesymprare
y oOyyaroumxcs JOJDKHO  COpPMHpOBAThCS — NIpEJCTaBiI€HHME O  HauOoJiee
YIIOTPEOUTENIbHBIX U OOIIUX MAaTEMAaTUYECKUX MOJENSIX, UCIOJIb3YEMbIX JIJISl ONUCAHUS
aHTPOIIOMETPUUYECKUX U JeMOrpauecKuX BEJIMUUH, MOTPEIIHOCTEN B pa3JIMuHbIC Pojia
U3MEpPEHUsAX, JUINTETbHOCTH  O€30TKa3HOM  paboThl TEXHUYECKUX  YCTPOWCTB,
XapaKTEPUCTHUK MACCOBBIX SIBJIEHUI U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC ABISIETCS
0a30M i1 OCBOEGHMSI BEPOSTHOCTHO-CTAaTUCTHUUECKMX METOJIOB, HEOOXOAMMBIX
CHELUAIMCTaM HE TOJbKO HMH)XEHEPHBIX CIEHHAIBHOCTEH, HO TaKXK€ COIUAIbHBIX U
TICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIE OOIECTBEHHBIC HAYKH B 3HAYUTEIHHOU
Mepe HCIONB3YIOT anmapar aHanu3a O00oibpIMX AaHHBIX. [leHTpanbHyr0 4acTh y4eOHOTrOo
Kypca 3aHHMaeT OOCYXKJIEHHE 3aKOHa OONbIIMX 4Yucend — (PYHIaMEHTAJIBLHOTO 3aKOHa
MPUPOJIbI, UMEIOILIET0 MATEMATUYECKYIO (POpMaTU3aLIUIO.

B coorBercTBMM ¢ yKazaHHBIMM UEIAMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, ¥ CTaTHUCTHKa» Ha YIIYyOJIEHHOM YPOBHE BBIIEJICHBI OCHOBHBIC
cojepkarenpuble JUHUM: «CroydaliHble COOBITHUSL M BeposTHOCTU» U «CiydailHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHUCEI.

[ToMuMO OCHOBHBIX JIMHHM B Y4€OHBIN KypC BKJIFOUYEHBI JIEMEHTHI TEOpUH T'padoB
U TEOPUU MHOYKECTB, HEOOXOIMMBbIE JIsl TIOJTHOLIEHHOI'O OCBOCHUSI MaTepHalia JaHHOTO
y4e0HOT0 Kypca U CMEKHBIX MAaTeMaTHUYECKUX YU€OHBIX KypCOB.

Conepxanue muHuu «CilydailHble COOBITHSI M BEPOSTHOCTH» CIIY>)KHT OCHOBOM
st (OpPMHUPOBAHUSA TIPEJCTABICHUNA O PACIPEICICHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMHU CIIyYalHBIX BEIWYMH. BaXKHyI0 4acTh B 3TOM COJEPKATEIbHOU JMHHUU
3aHUMAeT U3y4YeHUE TeOMETPUUECKOr0 U OMHOMHUAIBHOTO paclpe/ieICHU U 3HAKOMCTBO
C UX HEMPEPHIBHBIMU aHAJIOTAMU — MOKAa3aTebHBIM U HOPMAJIbHBIM pacIipeieICHUsIMHU.



Temsl, CBSI3aHHBIC C HENPEpbIBHBIMU ClIy4alHbIMU BEJIMYMHAMU MU
pacnpeneneHus MU, aKIEHTUPYIOT BHUMaHUE OOy4YaloIIMXCAd HAa OMHUCAHUM U U3YyYEHUU
CIIy4allHbIX SIBJICHMM C TIOMOIIBIO HENpepblBHBIX (QyHKUUNA. OCHOBHOE BHUMAaHUE
YIEJSAETCS TOKA3aTeIbHOMY U HOPMAJIbHOMY pacIpeleICHUsIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMUTEIBLHOE U3YUEHHUE CBSI3U MEXKIY
CIIy4ailHBIMH BEJIMYMHAMU W ONHCAHHE 3TOH CBS3M C MOMOINIbIO Kod(dduimeHTa
KOPPEJIALIUU U €T0 BBIOOPOYHOTO aHAJIOTa. DTH 3JIEMEHTHI COJIEPKAHUSI Pa3BUBAIOT TEMY
«/lnarpaMmbl pacceMBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOI'O OOLIEro oopa3zoBaHMUs,
¥ BO MHOTOM OITMPAIOTCS Ha CBEACHUS U3 KypCOB aareOpbl 1 T€OMETPUH.

Eme oauH 35eMeHT cojaepaHusi, KOTOPbIM Ipeljiaraercs Ha O3HAKOMUTEIbHOM
YPOBHE — TMOCIEAOBATEIBHOCTh CIy4ailHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIOLIUX
B eIMHULY BpeMeHU. O3HaKOMJIEHHE C pacHpelielieHMEM BEPOSTHOCTEW KOIWYECTBA
TaKUX COOBITUHA HOCUT Pa3BUBAIOLIMN XapaKTep U SBISETCS aKTyalbHbIM JUIS OyayHIuX
aOUTypUEHTOB,  MOCTYMAOIIMX  HAa  y4eOHble  CHELMATbHOCTH,  CBS3aHHBIC
C OOILIECTBEHHBIMU HAayKaMH, IICUXO0JIOTUEN U YIPABICHUEM.

OOmiee 4YHMCIO YacoB, PEKOMEHIOBAaHHBIX JJISI HM3y4eHHs y4eOHOro Kypca
«BeposaTHOCTh W cTaTHCTHKa» Ha YyriIyOJeHHOM ypoBHE, — 68 uacos: B 10 kmacce —
34 qaca (1 gac B Henemo), B 11 kiacce — 34 gaca (1 gac B Hezeno).

COIEPKAHUE OBYUYEHUA
10 KVIACC

I'pad, cBszHbIM Tpad, mytu B rpade: nukibl U uend. CreneHb (BaJICHTHOCTD)
BepiuHbL. ['padbl Ha miockocTu. JlepeBbs.

CrydaitHble SKCIIEpUMEHTHI (OMBITHI) U CITy4aiHbIE COOBITHS. JJIEMEHTAPHBIE COOBITHS
(ucxozawl). BeposTHOCTH ciaydailHOrO COOBITHS. bBIM30CTh 4YacTOTHI M BEPOSITHOCTH
coObITHii. CitydaliHbIE OTBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH.

Onepanuu HaJx COOBITUSMHU: TEepecedeHHre, OOBbEAUHEHHE, IPOTHBOIOIOKHBIC
coObITus. Jnarpammel Ditnepa. @opmyrsia CI0KEHHUST BEPOSITHOCTEH.

YCloBHAasT BEPOSITHOCTb. YMHOXKEHHE BEPOSITHOCTEH. JlepeBo ciydamHOro
skcniepumenta. dopmyna mnonHoM BeposTHOcTH. Popmyna baiieca. HesaBucumblie
COOBITHSL.

bunapHblii ciyualiHBI ONBIT (MCHBITAHHWE), ycleX M Heyaada. HeszaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HUCIBITAHUM A0 TepBoro ycrnexa. IlepecraHoBku
u (daktopuan. Yucno coueranmii. Tpeyrompauk [lackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBuCUMBIX ucnbiTaHuM beprynmu. CnydailHblii BBIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenmuunHa. Pacnipenenenue BepossiTHOCTEN. JlnarpaMmma pacrpeiesieHusl.
Onepauuun Haja ClydallHBIMU BeJIMYMHAMU. brHapHas ciydaiiHas BenuuuHa. [Ipumepsr
pacripesiesIeHH, B TOM YHCJIe FeOMETPUYECKOe U OMHOMHUAIbHOE.

CoBMecTHOE pacnpe/ielieHHe JIBYX ClydailHbIX BeJInuuH. He3aBucuMble ciydailHble
BEJINYMHBI.



Maremarruyeckoe OXXKHMJIaHHUE CIydyalHOM BeauuuHbl (pacupenesneHus). [Ipumepbt
NPUMEHEHUsI MaTeMaTUYeCKOro OKMJaHUs (CTpaxoBaHHUe, JoTepes). MaTemaruueckoe
OXKHUJIaHWE OWHApPHOM CIlydailHOM BeNMMYMHBIL. MaTemMaThudeckoe OXHUIaHUE CYMMBbI
CIIy4aiHBIX BEIMYMH. MaTeMaTu4ecKoe 0’KHIaHUe TEOMETPUUYECKOr0 U ONHOMUAIBLHOT O
pacrpeaeneHuu.

Jlucniepcust ¥ CTaHIAPTHOE OTKIJIOHEHHE CIIY4alHOW BEJIMYUHBI (paclpeiesieHus).
Hucnepcust  OMHApHOW  clydallHOM  BEMMYHMHBL. ~ MaTeMaThyeckoe  OXUJaHue
IIPOU3BEIECHUSA U JUCIEPCUs CyMMBbl HE3aBUCHUMBIX CIy4alHBIX BeaUM4uH. [lucnepcus
U CTaHJapTHOE  OTKJIOHEHHWE OMHOMHANIBHOrO  pacrhpeneneHus. Jlucmepcus
Y CTaHJAPTHOE OTKJIOHEHUE T€OMETPUUECKOIO PACIIPEACIICHNS. .

11 KIIACC

HepaBenctBo YeObiméBa. Teopema YeOniméBa. Teopema bepuymiu. 3akoH
Oonpiux yncen. BeiOopouHblii MeTo nccnenoBaHuid. BriOopoUuHble XapaKTEpUCTHKHU.
OrneHnBaHNE BEPOSTHOCTU COOBITHS IO BEIOOPOYHBIM JaHHEIM. [IpoBepka mpocTenmmx
TUIIOTE3 C IMIOMOIIBIO N3YYEHHBIX PACIPEACICHUN.

HenpepeiBHble  ciydaiiHble  BeqnuuHbL.  [IpuMepsl. @OyHKOMSA MJIOTHOCTH
BEPOSITHOCTU paclpesesieHns. PaBHOMEpPHOE paclpeielieHue U €ro CBOMCTBA. 3ajauH,
MPUBOASIIME K IOKA3aTEIbHOMY PACHPENCIICHUIO. 3a/1a4l, NPUBOISIINE K HOPMAIbHOMY
pacnpeneneHuo. @yHKIMS IUIOTHOCTH BEPOSITHOCTH IMOKA3aTEILHOTO PACIpPEACICHNs,
(GYHKUMS TUIOTHOCTA BEPOSATHOCTH HOPMAJIBHOTO pacnpeeneHus. OyHKIUs MIIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEIEIIECHNUS.

[TocnenoBaTenbHOCTh OMMHOYHBIX HE3ABUCUMBIX COOBITUMN. 3a/1a4u, MPUBOASIINE K
pactipenenenuto Ilyaccona.

KoBapuanus nByx ciydailHpix BenwuuH. KodQhuimeHT IMHEHHON KOpPESIHH.
CoBMecTHbIE HAOMIO/IEHUS NIBYX BEIMYHH. BBIOOPOUHBI KOI(POUIIMEHT KOPPEISIIHH.
Paznuune Mexay JMHEWHOM CBSI3bI0 W NMPUYMHHO-CIEICTBEHHOW CBA3BIO. JIMHEWHas
perpeccusi, METOJ, HAUMEHBIINX KBaJApPATOB.

INPEAMETHBIE PE3YJIbTATBI

K xoniy 10 kiacca oOydaroniuics HayqIuTCs:

K xoniy 10 kacca oOy4daroniuiicss HAQyqUuTCS:

CBOOOZHO OIEpPUPOBATh MOHATUAMU: Tpad, miuockuit rpad, cBs3HbIN Trpad, MyTh
B rpade, 1emnb, MUK, IEPEBO, CTENEHb BEPILIUHBI, IEPEBO CIy4alHOTO IKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHITUSAMU: CITy4alHBIA YKCIIEPUMEHT (OMBIT), ClydailHOe
COOBITHE, BJEMEHTAPHOE CliydailHoe coObITHE (BJIEMEHTapHBIM HMCXOJ) CIy4aliHOTO
ObITa, HAXOJUTh BEPOATHOCTH COOBITUA B ONBITAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoOJUTh W (QOPMYIHPOBATH COOBITHUS: TMEpeceueHre, OObEeAMHEHUE JTaHHBIX
COOBITHI, COOBITHE, TTPOTUBOIOJIIOKHOE JAaHHOMY, HUCIIOJIh30BaTh JUarpaMMbl Dilnepa,



KOOPAMHATHYIO TPSAMYIO [JJIsl pelIeHus 3a7ad, MOJIb30BaThCs (POPMYJION CIOKEHUS
BEPOSITHOCTEH 11 BEPOSTHOCTEHN JABYX M TPEX CIIYYalHBIX COOBITHUH;

ONEPUPOBATH TOHATUAMU: YCIOBHAs BEPOATHOCTb, YMHOXEHUE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHSA, AEPEBO CIYy4alHOro HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTH
COOBITHI C TTOMOIIIBIO TIPABUJIA YMHOXKEHHUS, JepeBa CIIy4alHOTO OIbITa, UCIOIb30BaTh
dbopMyny MoJgHOW BEpOATHOCTH, (popmyiny baileca mpu pemieHuMu 3aaad, ONpPenesTh
HE3aBUCUMOCTb COOBITHUI 10 (JOPMYJIE U 110 OPraHU3aLUN CITY4aliHOTO AKCIIEPUMEHTA,;

MPUMEHSTh U3y4eHHbIE KOMOUHATOPHBIE (POPMYITBI JJIsI TIEPEUUCTICHUS DJIEMEHTOB
MHOXXECTB, 3JIEMEHTAPHBIX COOBITHI CIIy4ailHOrO OIbITa, PEIIeHHs 3aJay [0 TEOpPUU
BEPOSTHOCTEM;

CBOOOTHO OMEPHPOBATH MOHSATUSMH: OWMHAPHBIN CIIY9alHBIA OMBIT (MCIBITAHHE),
ycnex W HeyJaya, He3aBUCUMbIE UCIIBITAHUS, CEpUs UCIIBITAHUM, HAXOJAUTh BEPOSTHOCTH
COOBITHI: B CEpUM MCHBITAHUIA JO MEPBOrO ycrexa, B CEpUM HMCHObITaHUK bepHysuin, B
OIBITE, CBA3aHHOM CO CJIy4allHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: CIOy4ailHas BeJIMYMHA, pacHpeesieHne
BEPOSITHOCTEH, JuarpaMMa paclpeielieHus, OWHapHas ciy4dailHas BEJIMYUHA,
reoMeTpUYecKoe, OMHOMHUATIBHOE PACTIPEICTICHUE;

ONEPUPOBATH MOHATHUSMU: COBMECTHOE PACIIPEAECIICHUE IBYX CIIyYalHbIX BEJIMYMH,
UCIOJIb30BaTh TAOJIMILy COBMECTHOI'O paCHpeleleHUs] ABYX CIy4alHbIX BEJIMYUH JJIS
BBIJICJICHUSI  PACIPECIICHUST KAKIOW BEJIMYMHBI, ONPEACIICHUS HE3aBUCUMOCTHU
CIIy4alHbIX BEJIMYUH;

CBOOOAHO OINEpUPOBATh MOHITHEM MATEMAaTUYECKOrO0 OXHUAAHUS CIydailHOU
BEJIMYMHBI (pacrpeesieHns), ITPUMEHSITh CBOMCTBA MaTEMaTHUYECKOTO OXHUIAHUS MpU
pellIeHUH  3aJlay, BBIYUCIATH MAaTEMAaTHYeCKOe OXKUJaHWe OWHOMHAIBHOTO U
r€OMETPUYECKOT O PaCIPEACIICHUM;

CBOOOJIHO ONEpUpOBAaTh MOHATUSMU: AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHSTH CBOWCTBA JHUCHEPCUU CIIYYalHOW BEJIUYUHBI
(pactpeniesieHusi) TMpU PEIICHWM 3a]ad, BBIYUCIATH JUCHEPCHI0 W CTaHJApPTHOE
OTKJIOHEHUE T€OMETPUUYECKOTO U OMHOMHUATIBHOTO PaCTIpeieICHH.

K xoniy 11 kiaacca oOydaroniuiics HayquTCs:

BBIUMCIISATh BBHIOOPOYHBIE XAPAKTEPUCTUKH IO JaHHOM BBIOOpPKE U OIICHMBATH
XapaKkTePUCTUKH  TEHEPAIbHOM  COBOKYMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakTepuctukaM. OILIEHHBATh BEPOSTHOCTU COOBITMM M NPOBEPSITH IPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3bI, MONIb3YSACh U3YUYEHHBIMU PACIIPEIEICHUSMU;

OPUBOAMUTH MPHUMEPHI 3a/lad, MPUBOJIALUIMX K MOKA3aTeIbHOMY PpacHpeleNeHuIo,
3aa4, NPUBOAAIIMX K HOPMAJIbHOMY pacnpeneneHuto. OnepupoBarh MOHATUAMMU:
(GYHKIMS IUIOTHOCTH BEPOSTHOCTH  IOKA3aTENbHOIO paclpeneiaeHus, (QyHKIus
IUIOTHOCTH BEPOATHOCTH HOPMAJbHOIO paclpelesieHus, (QYHKUMS IUIOTHOCTH U
CBOICTBa HOPMAJIBHOT'O paclpeiesIeHuUs;

onpeAenarTb KodQQUIMEHT JMHEHHOW KOppensiuu, BbIOOPOUHBIA KO3 (ULIMEHT
KOPPEJISIIIUH.



TEMATUYECKOE NTAHUPOBAHUE

10 KJIACC
HazBanue OcHOBHBIC BUIBI ICITCILHOCTH
OCHOBHOE cofepKaHne
paznena (TeMbl) O0y4JaroIuXxcs

DnemMeHThl Teopuu rpadoB

['pad, cBsi3HBIN rpad), mpeicTaBICHNUE
3a71a4u ¢ TIOMOIIBIO Tpada.

CrerneHb (BaJIGHTHOCTh) BEPIIUHBI.
[Tyts B rpade. Llenu u HUKITBL.
['padrl Ha u1OCKOCTH. [lepeBo
CJIy4alfHOT'O SKCIIEPUMEHTA

[IpencraBiarb OOBEKTHI U CBSI3U
MEXIy HUMU C TIOMOIIBIO rpada,
HaXOJUTh IYTH MEK1y BEPLINHAMU
rpada.

Boinensts B rpade 1enu u 1uKJibl.
Ctpouts AEpEBO MO ONMUCAHUIO
CIIy4alHOTO OIBITA, ONKUCHIBATH
CilydaiiHble COOBITHSI B TEPMUHAX
nepeBa.

Pemarts 3a1aun ¢ moMoOIIbIO

rpadoB

Ciny4dailHbl€ OIBITHI,
CITy9aifHbIC COOBITHS
Y BEPOSITHOCTH COOBITHI

Crny4aliHble SKCIIEPUMEHTBI (OIBITHI)

U CITy4JaiiHbIe COOBITHS. DIeMEHTapHbIE
coObITHS (MCX0/1bl). BeposTHOCTB
CllydaifHOTro coObITHA. BeposTHOoCTH
COOBITUH B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU
COOBITHSMHU

BreiiensaTs u onuceiBaTh

CIIy4aiiHbI€ COOBITHS B CITy4aiiHOM
OIIBITE.

@opMyIMpPOBaTh YCIOBUS IPOBEACHUS
CIIy4alHOTO OIIBITA.

Haxonuts BeposiTHOCTH COOBITUIA

B OIIBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU UCXOJAMU




Onepanumn

HaJ MHOYKECTBAMU

U COOBITHSIMU.
CroxxeHue 1 yMHOKEHHUE
BEPOSATHOCTEM.

Y cii0BHas BEPOSATHOCTb.
He3zaBucumbie coObITHS

[lepeceuenue, 00beAMHEHNE MHOYKECTB
U COOBITHI, MPOTUBOMOIOKHbIE
coOwrTusi. Dopmyna croxeHus
BEPOSTHOCTEHN Y CIIOBHASI BEPOATHOCTb.
YMHOXEHUE BEPOATHOCTEM.

dopMyJia yCIOBHOU BEPOSTHOCTH.
dopMyJia MOJTHON BEPOATHOCTH.
®opmyna baieca. HezaBucrumele
COOBITHUS

Hcnonp3oBats quarpaMmMsl Juiiepa

1 BepOabHOE ONMHMCAHNE COOBITHIA
MIPU BHITIOJIHEHUU OTIEpaIinit

HaJl COOBITUSIMMU.

OueHnBaTh U3MEHEHUE BEPOSATHOCTEMN
COOBITHI 1O ME€pe HACTYIJICHUS
JIPYTUX COOBITUM B CTy4aifHOM OIIBITE.
Pemarp 3agauu, B TOM 4uCiIe

C UCIIOJIb30BAHUEM JIEpEBa CIy4ailiHOTO
OTBITa, (POPMYIT CIOKEHUS

Y YMHOKEHHS BEPOATHOCTEN

DneMeHTbl KOMOWHATOPUKU

KoMOuHaTopHOE IpaBUIO YMHOKEHHUS.
[lepecranoBku u dakropuan Yucuo
coueranuil. Tpeyronpuuk [lackans.
®opmyna ouHoMa HeroToHa

@opMyIMpOBaTh U I0Ka3bIBATh
KOMOWHATOpPHbIE (PaKTHI.
Hcnonb30BaTh IPaBUIO YMHOXKEHUS,
M3y4eHHbIE KOMOMHATOPHBIE (POPMYIIbI
IUTSL TIEPEYMCIIEHUS 2JIEMEHTOB
pa3IMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CITy4allHOM
OIIBITE.

[Tomb30BaThCs HOPMYIOi

U TpeyroibHuKoM [lackans

IUIs1 OIIPEJIEIIEHNUS YUCIIa COUETaHU M.
[Tpumenste Gpopmyny GuHOMa
Herorona i npeoOGpa3oBaHus
BBIpa)KEHUIN




Cepuu nocnenoBaTeNbHbIX
ucnbiTanui. Mcnerranus
bepnymm.

CrnyyaiiHbIit BHIOOD

U3 KOHEYHOU COBOKYITHOCTH

buHapHbI CiTydallHBIN OIIBIT
(ucnpITaHue), ycrex u Heyjaaya.
HeszaBucumbie UCTIBITaHUS.
Cepust HE3aBUCUMBIX UCTIBITAHUN
1o nepBoro ycnexa. Cepust
HE3aBUCUMBIX UCITBITAHUN bepHyIUIH.
CnydaiiHelil BEIOOP M3 KOHEUHOU
COBOKYITHOCTH.

[TpakTrueckas padora

C UCTIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IUI]

Pa30uBath c10%HBIE SKCIIEPUMEHTHI
Ha OTAEJIbHBIE UCTIBITAHUS.

PenrtaTte 3agauy Ha MONCK
BEPOSITHOCTEN COOBITHIA B CEpUU
HCTIBITAHUH 10 TIEPBOTO yCIIEXa

U B CEpUSIX UCTIbITAaHUN bepHyun,

a TAK)K€ B OIBITAX CO CIy4alHbIM
BbIOOPOM M3 KOHEUHOI COBOKYITHOCTH
C MCTIOJIb30BAaHUEM KOMOMHATOPHBIX
(hakToB M (HOpPMYJI, B TOM YUCIIE B XOJIC
PAKTUYECKON pabOThl C TPUMEHEHUEM
CTaHAapTHBIX (QYHKIIHIMA

CityuaiiHble BEJIMUUHBI
U pacupeieIeHHs

14

Crnyuaiinas BenmnuuHa. Pactipenenenue
BeposiTHOCTEN. Jlnarpamma
pacnpenenenus. Onepauuu

HaJl CJIy4allHbIMU BEJIMYMHAMM.
[Ipumepsl pacipeaeneHuil. bunapHas
CllydaiiHas Bear4dnHa. ['eomerpuueckoe
pacr-peaenienie. bunomuanbHOeE
pacrnpeaenenue. MareMarnaeckoe
OKUJAHUE CIIYYaWHOW BEJIMYUHBI.
CoBMecCTHOE pacnpeleNIeHHE ABYX
ClIy4aiiHbIX BenunH. HezaBucumeblie
cily4aiiHble BeJMuuHbl. CBOMCTBA
MaTEMaTH4YECKOT0 OKUIAHUS.

OcBauBath MOHATHSA: CIIydaiiHasI
BEJIMYMHA, pacipeieieHre, Tadnmua
pacnpeneneHus, imarpamma
pacnpeneneHus.

HaxoauTh 3HaueHus: CyMMBbI

Y IPOU3BEJCHUS CITyYaiHbIX BEJTMYMUH.
Ctpouths OMHApHBIE paCIpeeTICHHUS
10 ONMCAHUIO COOBITUI B CITy4alHbIX
onbITaXx. CTPOUTH U pacliO3HABATh
reOMETPUYECKOE U OMHOMUATBHOE
pacnpeneneHusl.

PemaTe 3a1a4n Ha BEIYMCIICHUE
MaTeMaTHYeCKOIr0 0’KHMIaHHS.




MaremaTrudeckoe OXXHNIaHHuC 6HHapH0ﬁ

CIIy4aliHOU BEJIMYUHBI.
Marematnueckoe 0XXKuaHue
reOMEeTPUIECKOr0 1 OMHOMUATILHOTO
pactpenenenui. ucnepcus

Y CTaHJaPTHOE OTKJIOHECHHUE.
Jucnepcusi OMHAPHON CITydaitHOM
BeJIMYMHBI. CBOMCTBA JUCIIEPCUMN.
MaremaTnueckoe 0XXKugaHue
MIPOU3BEACHUS U JTUCTIEPCUS CYMMBI
HE3aBHCUMBIX CITYYalHbIX BEJIMYHH.
Jucnepcusi OMHOMHAILHOTO
pacIpeneieHusl.

[IpakTuyeckas pabora

C UCTIOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINILL

CTpoHUTb COBMECTHBIE PACIIPEACICHUS.
N3yuare cBOMCTBA MATEMATUYECKOTO
OKMJIAHMS.

PenraTs 3ama4n ¢ TOMOIIBIO
M3yYEHHBIX CBOMCTB.

[To n3ydyeHusIM popmMysaM HAXOIUTh
MaTEMaTUYECKUAE 0K IAHUS
CIIy4aiHbIX BEJIMYHH, HMEIOLIUX
reOMETPUYECKOE 1 OMHOMHUAIbHOE
pacnpeneseHus

OcBauBath MOHATHUS: JUCTIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIIy4allHON
BEJIMYMHBI.

Haxonute qucnepcuro

I10 PACIPEIECIICHUIO.

N3y4arh cBOKMCTBA IUCIIEPCHUMU.

[To nu3ydyennsIM popmysaM HAXOIUTh
JTUCTIEPCUI0 OMHOMHAIILHOTO
pacupeneneHus, B TOM YUCIE B X0
MPaKTHYECKOM pabOThI

OBUIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME
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11 KJIACC

HazBanune KomuuaectBo OcHOBHBIE BUIBI A€ITECIILHOCTHA
OcHOBHOE conepKkaHue
paszzena (TeMbl) 4acoB oOyJaronuxcs

3aKoH OOJBIINX YUCEI 3) HepasenctBo YeoOrnimena. Teopema Pa30upath 10Ka3aTenbCcTBa TEOPEM.
Yeo6rimena. Teopema bepaymu. OcBauBaTh BHIOOPOYHBII METO/T
3akoH OonpLIMX YKcen. BeiOopouHsIil VICCJIEIOBAHUM, B TOM YHCJIE B XOJI€
METOJ UCCIIENOBAHUN. PaKTUYECKON paboThI
[IpakTHueckas padbora
C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TadIUI

DNeMEeHThl MaTEMaTUYECKON 6 I'enepanbHast COBOKYIIHOCTb OcBauBath MOHATHUA: T'€HEPAIbHAS

CTaTUCTHKN

U cily4aiiHasi BBIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OrneHka cpeTHero U TUCTIEPCUn
IE€HEPAIIbHOW COBOKYITHOCTH

C TIOMOIIBIO0 BEIOOPOYHBIX
xapakTepucTuk. OLeHuBaHue
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.
Cratuctuueckas runoresa. [Iposepka
IPOCTEHIINX TMIIOTE3 C TOMOLIBIO
CBOMCTB U3Y4EHHBIX PaclpeAeIICHH.
[IpakTHueckas pabora

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
TabIUI

COBOKYITHOCTb, BIOOpKa, BEIOOPOUYHOE
cpenHee U BEIOOpOYHAs TUCTICPCHS.
Brraucasats BeIOOpOUHBIC
XapaKTEPUCTUKHU M Ha UX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
reHepaibHOW COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYECKAS
TUIoTe3a.

O1neHUBaTh BEPOSITHOCTb COOBITHI

Y TIPOBEPATH MTPOCTEUIITHE TUTTIOTE3bI
HA OCHOBE BHIOOPOUYHBIX JIaHHBIX,

B TOM YHCJIC B XOJIC MPAKTUICCKOM
paboThI




HenpepriBHbIE cityuaiiHbie
BEJIMYMHBI (pacrpeieiIeHs),
MOKa3aTeIbHOE

1 HOPMAaJTLHOE
pacmpeeneHus

[IpuMepbl HEMPEPBIBHBIX CITyYalHBIX
BeIUYUH. QyHKIMA IIJIOTHOCTH
BeposATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ilpumepsl 3anay,
MPUBOIALINX K IMOKA3aTEIIbHOMY

Y K HOPMAJIBHOMY pPacCIIpeeICHUsM.
@yHKIHS TUIOTHOCTH BEPOSTHOCTH
IIOKA3aTEeJIbHOTO PaCIIPENCIICHHUS.
@DyHKIMA ITIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOT'O PaCIPEACIICHHS

3HAKOMHUTHCS MOHSATUSIMH:
HEeMpepbIBHAA ClTydaliHas
BEJIMYMHA, HEIPEPHIBHOE
pacripeeneHue, PyHKIUs MI0OTHOCTH
BEPOSITHOCTH.

Haxonuth BEpOSITHOCTH COOBITHIMA
M0 JaHHOW ()YHKIIMU TUIOTHOCTH.
3HAKOMMTHCS C MIOHATUSIMH:
M0Ka3aTeJIbHOE pacnpeiesiCHue,
HOPMAaJIbHOE paCHpPEACIICHHUE.
Bb1emaTh 110 ONKUCaHUIO CITy4aiiHbIe
BEJIMYMHBI, PACIIPEICIICHHBIE

IO [TOKA3aTEIbHOMY 3aKOHY,

110 HOPMAJILHOMY 3aKOHY.
Pa30Oupaths nmpumepsl 3a1ad4,
MPUBOISIINX K MOKA3aTEIIbHOMY
pacIpeIeICHUIO U K HOPMAJIbHOMY
pacrpeaeIeHuIo

Pacnipenenenue I[lyaccona

ITocnenoBarenbHOCTH OJMHOYHBIX
HE3aBUCHUMBIX COOBITHI.

[Tpumep 3anauun, npuBOAAILECH

K pacnpeaenenuto [lyaccona.
[TpakTuueckas pabora

C MCMOJIb30BAHUEM SJIEKTPOHHBIX
Ta0IHLI

Br1enaTe 1o OnrcaHuto Ciry4aiiHOro
ONbITa BEJIMUMHBI, pACIIPEACICHHbBIC
o 3akony Ilyaccona.

Pemiate 3agauun, B TOM 4HCJI€ B XOJI€
MPaKTUYECKON padOThI C TPUMEHEHUEM
CTaHJAPTHBIX (DYHKITUH SJIEKTPOHHBIX
TaOJINI]




CBs13b MEXK 1y CITy4allHBIMHU
BEIIMYUHAMU

KoBapuanus n1Byx cirydaiiHbIX
BennunH. Koaddunment koppensiuu.
CoBMecTHbIE HaOJIOIEHUS IBYX
Beau4IuH. Be16opouHbIi Ko puiimeHTt
Koppeysiuuu. Pazmiaue mexay
JIMHEMHOM CBSI3bI0 U IPUYMHHO-
CJIECTBEHHOM CBS3bIO. JIMHEHHAs
perpeccusi. [Ipaktuueckas padbora

C UCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JHIT

OcBauBath MOHATHA: KOBapUaLIUs,
KO3 PUITEHT KOppesIuu, THHeHHas
3aBUCHUMOCTb.

OrneHnBaTh XapakTep CBI3U MEKIY
CITyJailHBIMH BEJIMYMHAMHU, UCXOIS

13 TIPUPOJIBI TAHHBIX  BEIYUCIICHHBIX
XapaKTepUCTHK.

Hcnonb30BaTh 1arpaMmsl
paccerBaHus 17151 U300paKEHUSI
COBMECTHOTO paCCEUBAHUS

JTAHHBIX.

Haxonute ko3 uiimenTs ocu
TUarpaMMBbl, B TOM YHCIIE

B XOJ€ MTPAKTUYECKOU

paboThI C MPUMEHEHNEM CTaHIapTHBIX

byHKITII

O00011IeHnE
Y CUCTEMATU3AIMs 3HAHUI

11

[IpencraBiieHre TaHHBIX C TOMOIIBIO
TaOJIAIl U TUarpaMm, OmucaTelIbHas
CTaTUCTHKA, OTIbITHI

C PaBHOBO3MOYHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH,
BBIYMCIICHUE BEPOSTHOCTEN
COOBITHI ¢ MpUMEHEHUEM (HOPMYIT

U rpaUuecKrX METO/I0B
(koopauHaTHas psiMasi, 1EPEBO,

[10oBTOPATH N3YYEHHOE U BBICTPANBATH
CUCTEMY 3HAHUU




nuarpamma Jusnepa), cirydaiHble
BEJIMYMHBI U pacIpeiesICHUS,
MaTeMaTU4eCcKoe OXKUIaHue
CIIy4aliHON BEJIMYMHBI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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IMEPEYEHDb (KOAUP®PUKATOP) IPOBEPSIEMbBIX TPEBOBAHU

K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJJHEI'O OBLIIET'O OBPA3OBAHHMS U DJIEMEHTOB
COJEPXKAHUS IO MATEMATHKE

JU11 mpoBeIeHUsT €AUHOrO FOCYAAPCTBEHHOrO 3K3aMEHa 10 MaTeMaTHke (janee —

EI'D mno wmaremaTuke) MCHOJB3YyETCs TMepeueHb (KoAU(UKATOp) MNPOBEPSIEMBIX

TpeOOBaHUM K

pe3yabTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTENbHOW MPOrPaMMBbI

CpeIHero o0Iero oopa3oBaHus U SJIEMEHTOB COJEPIKAHUS.

IIposepsiembie Ha EI'D mo matemaTuke Tpe0OBaHUS K pe3yJbTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

Kog
IIPOBEPSIEMOT0
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTelbHON MPOrpaMMbl CPEHETO OOIIEro
oOpa3zoBaHUs

1

Brnagenne meromaMu 10Ka3aTenbCTB, alrOPUTMAMH PEIICHUS 3a/1ad;
yMeHHe (pOpMyJIMpPOBATh U ONEPUPOBATH MOHITUSIMH: ONPEICIICHUE,
aKCcMoMa, TeopeMa, CJIEJCTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTeIbCTBO,
paBHOCUJIIbHBIE  (OPMYITUPOBKH;  MNPUMEHATH WX,  YMEHHE
dbopMyIMpoBaTh O0OpaTHOE U TPOTHUBOMOJIOKHOE YTBEPXKICHUE,
NPUBOAWTh TIPUMEPHl MU KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTH4eCKOM WUHIYKIUH; MPOBOJNUTH JI0Ka3aTebHbIE
paccykIeHUs TpH pPEUHIeHUH 3a/ady, OLEHUBATh JIOTMYECKYIO
NPaBUIBHOCTh PACCYKICHUW; YMEHHE OINEepUPOBATh TOHATUIMHU:
MHO>KECTBO, MOJIMHOKECTBO, OINEpallMi HaJ] MHOXKECTBAMH; YMEHHUE
UCMOJb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapaTr JUis OINMCaHUs
peabHBIX MPOLECCOB U ABJIECHHUM U NMPH pEIIeHUH 3a7a4, B TOM YHUCIIe
U3 JAPYyrux y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHITHIMHU:
rpa¢, cBsa3HBI rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE
3a71aBaTh U ONKMCHIBATH Ipadbl pa3IMYHBIMU CITIOCOOAMU; UCTIOIb30BaTh
rpadbl P pEIICHUH 3aa4

YMeHue onepupoBaTh NOHATUAMU: HATYPAJILHOE YUCIIO, LIEJI0E YUCIIO,
CTEIIEHb C LEJIbIM II0KAa3aTeleM, KOpPEHb HaTypajJbHOM CTEICHHU,
CTEIEHb C PALIMOHAIBHBIM IOKA3aTeNIEM, CTENIEHD C JIEUCTBUTEIBHBIM
nokaszareyieM, JorapupMm 4uciIa, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJIBHOIO YHMCJIA, OCTAaTOK II0 MOAYJIIO, PAllMOHAIBHOE YHUCIIO,
VUPPALMOHAIBHOE  YHCJIO, MHOXECTBA  HATYpalbHBIX, LIEJbIX,
palMOHANIbHBIX, JCHCTBUTEIIBHBIX YMCEN; YMEHHME HCIIOIb30BaTh




MPU3HAKU JIETUMOCTH, HAUMEHBIIUN OOIINIA JeNUTENh U HAaUMEHbIIee
oO1ee KpaTHoe, anropuT™ EBKinaa mpu penieHuu 3aad; 3HakoMCTBO
C pa3NUYHBIMM MO3WLIHUOHHBIMM CHUCTEMaMH CYHCIICHUS, YMEHHE
BBITIOJTHSTH BEIUUCIICHUE 3HAUECHUH U TPE0OPa30BaHUs BEIPAKEHUM CO
cTeneHssMU W Jorapudmamu,  npeoOpa3oBaHus  JIPOOHO-
pallMOHATBHBIX BBIPAXKEHUM; yMEHUE OINEPUPOBATH TOHSATUIMU:
[0CJIeI0BATENbHOCTD, apu(METHUECKast IPOrpeccusi, FreoMeTpuyecKas
nporpeccus, 0ECKOHEUHO YOBIBAIOIIAsl T€OMETPUUECKasi MPOrpeccus;
YMEHHE 3a7aBaTh IOCJIEJOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYppeHTHBIX  (opMylI; yMEHHE OINEepUpOBaTh  MOHATHSIMU:
KOMIIJIEKCHOE YHUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YKCIa, MOAYb U
apryMeHT KOMILUIEKCHOTO YHCIIa, (popMa 3aMuCcH KOMILJIEKCHBIX YUCE
(reoMeTpHuuecKas, TPUTOHOMETpUYECKass W anredpandeckas); yMeTh
MPOU3BOJIUTH apu(METUYECKHE IEUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
NPUBOAUTH  TMPUMEPHl  KCHOJIB30BAHMS  KOMIUIEKCHBIX  YHCET;
ONEpPUPOBATh MOHATUSIMU: MaTpula 2 X 2 u 3 X 3, onmpeAeiauTelb
MaTpHIIbl, TEOMETPUUECKUN CMBICIT OMPEETUTEIIS

YMeHune onepupoBaTh NOHATUSIMU: PallMOHATBHBIC, UPPAllMOHAIbHBIE,
MOKa3aTesIbHbIC, CTEIIEHHBIE, JorapupMuIeckrue, TPUrOHOMETPUUYECKIE
YPaBHEHUS W HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE MPe0oOpa3oBaHNe, YypaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YPAaBHEHHWW M HEPABEHCTB, PAaBHOCHUJIBHOCTH
YPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHUE pEIIaTh YpPaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATH
YPaBHEHUs, HEPABEHCTBA U CHCTEMBbl C NApaMETPOM; IPUMEHSTH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJISI PEIICHUS MaTEMaTUYECKUX
3a/1a4 M 3aj71a4 U3 Pa3IMYHbIX 00JaCTel HAYKU U PeaTbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMU: (YHKIHS, YETHOCTh (PYHKIIHH,
MEPUOAUIHOCTH (DYHKITHH, OTPAaHUYECHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKIMU, OJKCTpeMyM (yHKIMM, HauOoJblllee W HaWMEHbIIEE
3HaYeHUs (QYHKIUM Ha TPOMEXKYTKE, HEMpephiBHAs (QYHKIHS,
acUMMITOTHl Tpaduka GYHKIUHA, TIEpBas W BTOpas IPOU3BOIHAS
(GYHKIMH, TEOMETPUYCCKUI W (PU3MUECKUN CMBICI MPOU3BOTHOM,
nepBoOOpa3Hasi, OMNPEACICHHBI HWHTETpA; YMEHHE HAXOAWTh
aCUMIITOTHI Tpaduka (PYHKIMH; YMEHHE BBIUHUCIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMHU (PYHKIUH, HAXOIUTh
ypaBHCHHE KacaTellbHOM K Tpaduky (YHKIHH, YMEHUE HaXOIUTh
MIPOM3BOJIHBIE DJEMEHTApHBIX (DYHKIWMI; YMEHHWE WCIOIb30BaTh
MIPOU3BOJIHYIO JJI UCCIeI0BaHUs (DYHKIINI, HAXOIUTh HAUOOJBIINE U
HAaWMEHBIIINE 3HAYEHUS (PYHKIMI; CTPOUTH rpad)uKi MHOTOUJIICHOB




C HCIIOJIb30BAHUEM ammapaTa MaTeMaTH4YECKOIO aHaIu3a; PUMEHSTh
IPOU3BOJHYIO  JUIA  HAxOXKACHUS  HAWIy4dlIEro  pEuIeHUs B
OpPUKJIAJHBIX, B TOM  YHCJIE€  COLMAIbHO-3KOHOMHUYECKUX U
¢usnyeckux 3anadyax; HAXOAUTh IUIOMAAM U OO0BEMBI (QUIYp C
NOMOIIBIO HMHTErpayia; MPUBOJUTH MPUMEPHl MATEMATHYECKOTO
MOJIETMPOBAHMS C MOMOIIBIO U PepeHInanbHbIX YPaBHEHHM

YMeHue onepupoBaTh MOHATUAMH: rpapuk (yHKUUH, oOpaTHas
byHKIMSA, KOMTO3UIUS (QYHKIUH, THHEWHHAS QyHKIM, KBaApaTUIHAS
byHKIMA,  panuoHanNbHas ~ (QYHKIUSA,  CTENEeHHas  (QYHKIuS,
TPUTOHOMETPUYCCKUE (YHKIIUH, OOpaTHBIE TPHUTOHOMETPUUCCKUE
dbyHKIIMK, TIOKa3zareiabHass W JorapudmMuydeckas (QyHKIUU; yMEHHE
CTPOUTDH TpaQUKU U3YUCHHBIX (DYHKUNH, BHIIOIHATH IPeoOpa3zoBaHus
rpadukoB (QYHKIHMI, UCIIOIL30BAaTh I'PaUKHU 1J1s1 U3yUEHUS TPOIIECCOB
¥ 3aBUCUMOCTEH, IPU PELICHUH 3a/1a4 U3 APYrUX yueOHBIX MPEAMETOB
U 3a/lady U3 PeaTbHOM KU3HU; BhIpaxaTh (popMyiamMu 3aBUCUMOCTH
MEXIY BETUYMHAMU; HCIOJIb30BaTh CBOMCTBA M TpaduKu (HYHKIIHMA
JUIA pEIIeHUs YPaBHEHUH, HEPAaBEHCTB M 3ajad C I[apamMeTpaMu;
n300paxkaTh Ha KOOPJWHATHON TIIJIOCKOCTH MHOYECTBA pEIICHHM
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peiiath TEKCTOBBIC 3aJja4d pa3HBIX TUIOB (B TOM YMCIIC Ha
MPOLICHTHI, JOJU M YacCTH, Ha JBM)KCHHE, pabOTy, CTOMMOCTh TOBapOB
W YCIyr, HaJOTH, 3aJaud u3 OOJIACTHU YIpaBICHUS JUYHBIMU U
CeMEUHBIMU (PUHAHCAMU); COCTABJIATH BBIPAXKEHUS, YPABHEHMS,
HEPABCHCTBA M WX CHUCTEMBbI [0 YCJIOBHUIO 33Jla4d, MCCIIEIOBATH
MOJIYYEHHOE PEIIEHNE U OIIEHUBATh MPaBION0I00HOCTh PE3yJbTaTOB;
YMEHHE MOJAECIUPOBATH PEATbHBIE CUTYAIIMU HA A3bIKE MATEMATHKH;
COCTaBJISITh BBIPAXKEHHUS, YPABHEHUSI, HEPABEHCTBA U X CUCTEMBI I10
YCJIOBHIO 3aJ1a4Hu, HCCJIE10BATh ITOCTPOECHHBIE MOJIEH C
MCIIOJIb30BAaHMEM allapara anreopbl, HHTEPIPETUPOBATH MOTYICHHBIH
pe3yJibTaT

YMeHue onepupoBaTh IMOHATHSAMH: CpeaHee apudMETHYECKOe,
MeuaHa, HanOoJbIliee W HAaMMEHBITIEe 3HAUCHUS, pa3Max, TUCIIePCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHHE H3BJIEKaTh,
UHTEPIPETUPOBATh MH(POPMAIIUIO, TPECTABICHHYIO B TaOIUIAX, Ha
auarpaMMax, —rpadukax, OTpaXarolmlyl0 CBOWCTBA  peabHBIX
MPOIECCOB U SIBJICHUM; TMPEACTaBIATh WHOOPMAIMIO C MOMOIIBIO
TaOJIUIl ¥ JAMarpamMM; KCCIENOBaTh CTAaTUCTUYECKHUE JAHHBIC, B TOM
YUCIe ¢ TPUMCHCHHEM TpapUUecKuX METOAOB W DIIEKTPOHHBIX
CpencTB; rpaduUecKd HCCICAOBaTh COBMECTHBIC HAONIOACHUS
C IOMOIIBIO TUAarpaMM pacCENBaHUs U IMHEUHOW pErpeccuu




YMeHue onepupoBaTh MOHATHUIAMHU: CIYYaWHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIYy4aHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh C UCIOJb30BaHUEM IpaUUECKUX METOJIOB; MPUMEHSTh
(bOpMYIIbI CIIOKEHUS U YMHOXEHUS BEPOSITHOCTEU, (POPMYITy MOTHOM
BeposSTHOCTH, ¢opmyny bepHymnu, komMOuHATOpHBIE (HAKTHI U
GbopMyIibl; OLICHWBATh BEPOSTHOCTU pealbHBIX COOBITUM; YMEHHUE
OMEpUPOBATh MOHATUSMH: CIIy4allHas BEJIWYWHA, pPacHpeaciIiCHUE
BEPOATHOCTEM, MaTEMATHYECKOE OXKHUJaHUE, JUCTIepCUsT U
CTaHJAAPTHOE  OTKJIOHEHWE  CIydalHOM  BEJIMYUHBI, (QYHKUIUU
pacmpeielieHuss U IUJIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTENbHOTO U
HOPMAJIbHOTO paCMpeelICHUd; YMEHHME HCIOJIb30BaTh CBOWMCTBA
VW3YUYCHHBIX PACOPEACICHUNA JUIA PELICHUS 3a1a4; 3HAKOMCTBO C
MNOHATUSIMU: 3aKOH  OONBIIMX YHUCEN, METOJbl BBIOOPOUHBIX
VCCIIEA0BAaHNN;, YMEHHUE MPUBOJAUTH INPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YKCET B MPUPOMHBIX U OOIIECTBCHHBIX SBICHUSAX; YMCHHE
ONEPUPOBATH  TMOHATUSIMU: COYETAHUE, T[EPECTAHOBKA, YHCIIO
COUETAaHWM, YHCJIO TNepecTaHOBOK; OwHoM HploToHa; yMeHue
NPUMEHSATh KOMOWHATOPHBIE (DAKTBI U PACCYXKIACHUS ISl PEHICHUS
3a/lay; OIICHHBATh BEPOATHOCTU PEATbHBIX COOBITUN; COCTaBIATh
BEPOSITHOCTHYIO MOIEJIb U UHTEPIIPETUPOBATD MOJTYYEHHBIN PE3ybTaT

YMeHHe onepupoBaTh IMOHATUSMM: TOYKA, MOpsAMas, IIJIOCKOCTB,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJMYMHA YIJa, IUIOCKUH Yrod,
JNBYTPaHHBIM yroJl, TPEXTPaHHBIA YroJjl, CKPEUIMBAIOIINECS MNPSAMBIE,
NapayIeIbHOCTh U MEPHIEHANKYISPHOCTh MPSIMBIX U MJIOCKOCTEN, YroJ
MEXAY MPSMBIMH, YroJl MEXKIAY NPSAMON U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMHM, PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
MEXKIYy TNpPSIMBIMH, PpACCTOSHHE MEXKIY IUIOCKOCTSMHM; YMEHHE
UCTOJb30BaTh MPHU PEIICHWU 3a7ad W3y4yeHHBbIE (DaKTbl U TEOPEMBbI
IUTAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUpa;  CTPOMTh  MAaTE€MaTUYeCKHE€  MOJEIH C  I[OMOIIBIO
r€OMETPUYECKUX TOHATUN M BEJIMYMH, PEUIaTh CBA3AHHBIE C HUMH
MPaKTUYECKUE 3a/1a4H
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YMeHue onepupoBaTh MOHATUAMMU: ILIOMATL GUTYPBI, 00beM (PUTYPBHI,
MHOTOTPaHHUK, MIPaBUIIbHBIN MHOTOT'paHHUK, CCUCHHE
MHOTOIpaHHUKa, Ky0, apaieJenune, npu3Ma, nupamMmuaa, gurypa u
MIOBEPXHOCTh BpAIllCHUs, MWIMHIP, KOHYC, map, cdepa, miomammb
cheppl, TIIOMAAL TOBEPXHOCTH THPAMHIBI, TPHU3MBI, KOHYCa,
MWINHApPA, O00beM Ky0a, TMPSMOYroJIbHOTO —TMapajilesienunena,




ApaMUAbl, IPU3MBI, LWIMHAPA, KOHYyCa, 1Iapa, pa3BepTKa
IIOBEPXHOCTH, CEUCHUSI KOHYCAa W LIWIMHJIpPA, apAJUICIbHbIE OCU WJIU
OCHOBAHHUIO, CEUEHUE IIapa, IJIOCKOCTb, Kacamomascsi cdepsl,
HUJIMHIpa, KOHYCda; YMEHHME CTPOMTh CEYEHHWE MHOTIOTPaHHMKA,
M300pakaTh MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTU BPAIICHUS, UX
CEYEHHUs, B TOM YHCIIE C ITOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHUE
NPUMEHSTh CBOMCTBA T'E€OMETPUYECKUX (UTYp, CAMOCTOSITEIHHO
dbopMynIUpoBaTh ONpEIENICHUs] H3ydyaeMblX (QUryp, BBIIBUTATh
TUTIOTE3bl O CBOMCTBaX U TMpU3HAKAX TEOMETPUYECKUX QuUryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTh WX; yMEHHE TMPOBOIUTH
kiaccuukauoo QUryp Mo pa3MyHbIM IPU3HAKAM, BBHITIOJHSTH
HEOOXOIUMBIE JTOTTOJIHUTEILHBIE TIOCTPOCHUS
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YMeHue omnepupoBaTh TMOHSATUSMHU: JBWKEHHE B MPOCTPAHCTBE,
napaijieNbHbIN epeHoC, CAMMETPHUS Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUe MOAOOUs, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIE U TOJOOHBIE (DUTYPHI, B TOM YHCJIE B IIPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh FT€OMETPHUUECKHE OTHOIICHUS
IpU pElICHUHU 3a/1a4; HaXOAUTh T€OMETPUUYECKUE BETUYMHBI (AJIMHA,
yroJj, miouaab, 00beM) MpU PEIICHUH 33]ad U3 JPYTuX Y4eOHBIX
OpeaIMeTOB W W3 pealbHOM  KU3HU; YMEHHE  BBIYHCISTH
reoMeTpUYEeCKUe BeJIMYUHBI (JJIMHA, YTOJI, TUIOIab, 00bEM, MJIOUIa/lb
MIOBEPXHOCTH), HMCIIONB3Yysl M3y4yeHHBbIE (POPMYIBI M METOIBI, B TOM
qyclie: IUIOAAb IOBEPXHOCTH MHUPAMMJIbI, TMPU3MBI, KOHYCa,
HWIMHApA, I[omaab cdepbl; o0beM Kybda, MNPSIMOYrOJIbHOTO
napajuienenuresa, MMpaMuabl, MPU3MbI, MWIHHIPA, KOHYcCa, IIapa;
YMEHHE HaXOJUTh OTHOIICHUE 00BHEMOB MOJOOHBIX (PUTYD
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YMeHue OomnepupoBarh IOHATUAMM: IPSIMOYrOJIbHAs  CUCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIIO, PA3JI0KEHHUE BEKTOpa 110
0a3ucy, CKaIIpPHOE IPOU3BEIEHUE, BEKTOPHOE INPOU3BEACHHE, YIOJl
MEXIy  BEKTOpaMH;  yMEHUE  HCIOJIb30BaTb  BEKTOPHBIA U
KOOPIMHATHBIM METOJ I pelIeHUs N'eOMETPUYECKUX 3a7ad U 3a1a4
JIPYTrUx y4eOHBIX TPEIMETOB
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YMeHne BbIOMpaTh NOAXOJALIMNA METON [UIsl pPELIEHUs 3a]au;
IIOHUMAHUE 3HAYMMOCTH MATEMaTUKU B M3YYEHUU NIPUPOAHBIX H
OOLIECTBEHHBIX MPOLECCOB U SBJICHUH; YMEHUE pacrno3HaBaTh
IIPOSIBIICHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, YMEHME IPUBOJIUTH
IPUMEPBl MAaTEMAaTUYECKUX OTKPBITUH POCCUWCKOM W MHPOBOU
MaTeMaTUYECKON HAYKH




HepequL JIEMEHTOB COAECPKaAHUA, IPOBEPACMBIX HA EI'D nmo maTremaTuke

Kon [TpoBepsieMblil JIEMEHT COIEPIKaHUS
1 Uucna v BBIYUCIICHUS

11 HatypanbHseie n nensie yncina. [Ipu3Haku AeMMMOCTH LENBIX YHCEIT

1.2 Panmonanbabie ynciaa. OOBIKHOBEHHBIC M JICCATHYHBIC APOOH, MPOIICHTHI,
OECKOHEUHbIE TIEPUOINYECKUE APOOHU

1.3 Apudmerndeckuii KOpPEHb HaTypaJIbHOMN CTETICHH. JeiicTBug
c apu(pMEeTHUECKUMU KOPHSIMHU HATypaIbHOW CTENEHU

1.4 | Crenensb c uenbiM nokazateneMm. CTelneHb C pallMOHAIbHBIM MOKA3aTEIEM.
CBolicTBa CTENEHU

1.5 CuHyc, KOCUHYC ¥ TAHT'€HC YUCJIOBOr0 apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT'€HC YUCIOBOTO apryMeHTa

1.6 | Jlorapudm uucna. JlecATuuHbBIE U HATYpaAJIbHBIE JOTapU(PMBI

1.7 | JelictBurenbHble yucia. ApugMeTH4ecKue orepanuu ¢ AeHCTBUTEIbHBIMU
yuciamu. [IpubnuxeHHbIe BHIYUCICHUS, TTPaBUJIa OKPYTJICHHS, TIPUKUJIKA U
OLIEHKA pe3yJIbTaTa BHIYMCIICHUN

1.8 [IpeobpazoBanue BhIpaKEHUN

1.9 KommiekcHble uncna

2 VYpaBHEHHS U HEPABEHCTBA

2.1 [enpie u ;poOHO-paAITMOHAIEHBIEC YPABHECHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronoMerpuueckue ypaBHEHUS

2.4 | [lokazaTenbHble U JOrapuMUIECKrUe YpaBHEHUS

2.5 Lensie 1 APOOHO-pAIIMOHAIBHBIC HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 | IlokazaTrenbHble U TorapupMUIECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB

2.10 | YpaBHeHuUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpamMu

2.11 | Marpuna cucTeMbl THHEHHBIX ypaBHeHUH. OnpeaeTuTe b MaTPUIIhI




Oynkuuu u rpaduKu

3.1 OyHkus, cnocodsl 3amanus ¢GyHkuuu. ['padux Pynknuu. Bzaumuo
ooOparable (yHKkuMH. YerHsle W HeueTHble (yHKuMH. [lepuoguyeckue
byHKIMHN

3.2 OO6unacTph onpeeseHuss 1 MHOXKECTBO 3HaueHUi ¢yHkiuu. Hymu ¢yHkimu.
[TpomexxyTku 3HaKonoctosHcTBa. [IpoMEXyTKM MOHOTOHHOCTH (DYHKIHUU.
MakcumymMbl u MuUHHUMYMBI (QyHknuu. Haubombpiiee u  HauMeHblee
3Ha4YeHHe (PYHKIIMU Ha TIPOMEKYTKE

3.3 CreneHHast pyHKLHS ¢ HATYpaJIbHBIM U IIEJIbIM MOKa3atesneM. Ee cBolicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHu

3.4 | Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U rpauKu

3.5 ITokazaTenbHas u Jorapudmuueckas (yHKIIUH, UX CBOMCTBA U TpaduKu

3.6 Touku paspsiBa. AcumMnToThl TpadukoB QyHkuuii. CBoicTBa (QyHKIIUH,
HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUS ITOCJIE0BATEIIbHOCTEN

3.8 | Apudpmernueckas M reoMmerpuueckas mnporpeccund. Popmyna CIOXKHBIX
IPOLICHTOB

4 Hauana maTemaTnueckoro aHaiamsa

4.1 [IpousBonnas Gynkuuu. [IpousBoaHbIC 2JIEMEHTAPHBIX PYHKITUH

4.2 [IprmeHeHnne Npon3BOIHOM K HccaeA0BaHUIO G YHKIUA HA MOHOTOHHOCTD U
KCcTpeMyMbl. HaxoxaeHue HauOONbIIEro W HAMMEHBILIEro 3HaYeHUS
(GyHKIIMHM Ha OTpE3Ke

4.3 [lepBooOpa3znas. MaTerpan

3) MHoOXecTBa 1 JIOTHKa
5.1 MHo€eCTBO, oniepalu HajJ MHOKecTBaMU. Jlnarpammel Ditsiepa — BenHa
5.2 |Jloruka

6 BepositHOCTB U cTaTncTHKA

6.1 OnucarenbHas CTATUCTUKA

6.2 BepositHOCTB

6.3 | KomOunaropuka

7 ['eomerpus
7.1 @urypsl Ha MIIOCKOCTU




7.2

[IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE

7.3 | MHOrOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BPAILICHUS
7.5 KoopannaTel 1 BEKTOpBI
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