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OenepanbHas paboyas mporpamMma Mo ydeOHoMy mnpeaMery «MareMaTukay
(yriyOsieHHbIN ypoBeHb) (TIpeaMeTHas obnacts «MatemaTuka u nHbopMaTukay) (gaiee
COOTBETCTBEHHO — ITpOrpaMma 1o MaTeMaTHKe, MaTEMaTHKa) BKIIIOYAET MOSICHUTEILHYIO
3alACKY, COACp)KaHWe OOydYEHHWs, TUTAHUPYEMbIC PEe3yJbTaThl OCBOCHUS IPOTPAMMBI
M0 MaTeMaTHKe, TEMAaTUYECKOe INTAHUPOBAHUE, MIepedeHb (KOAU(PHKATOP) TPOBEPSEMBIX
TpeOOBaHMII K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBI
CpellHero o01ero oopa3oBaHus U JIEMEHTOB COJIEPXKaHUs [0 MaTeMaTHKeE.

[TosicHuTENbHAS 3amMCKa OTpakaeT OOIMME IEM U 3aa9i U3yYEHUS MaTEMaTHKH,
XapaKTEePUCTUKY TCUXOJOTHYECKUX TMPEANOChIIIOK K €€ W3YYCHHIO O0ydJarouuMucs,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJIbl K OTOOPY COIEp)KaHUf,
K OINpEACNCHUI0 ITUTAHUPYEMBIX PE3YJbTaTOB M K CTPYKType TEMaTH4eCKOTrO
TUTAHUPOBAHUS.

Copepxanue 00y4yeHUsI PpaCKpbIBAE€T COJAEpXKATEIbHbIE JIMHUU, KOTOpbIE
npeuIararoTesl sl 005S3aTeIbHOr0 M3Y4YeHHS B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01iero ooOpa3oBaHuUs.

[Inanupyembie pe3yabTaThl OCBOSHHUS MPOTPAMMBI MO MAaTEMAaTHUKE BKIIOUYAIOT
JMYHOCTHBIE, METallpeJMETHbIC DPE3yJbTaThl 32 BECh NEPHUOJ] OOy4eHHS Ha YpPOBHE
cpenHero oOmiero oopa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTHXKEHUS O00YyJaromierocs
3a KaXJIbIil TOf 00y4YeHUsI.

HOACHUTEJIBHASA 3AITUCKA

[Iporpamma Mo MaTeMaTHKe yriayOJEHHOTO YPOBHS JJIsi OOy4JarOIIMXCsS HA YPOBHE
cpenHero obmiero obpaszoBaHusi paspaborana Ha ocHoBe PI'OC COO c¢ yyerom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWI, TMPEABIBISIEMBIX K MaTEMaTUYECKOMY
o0Opa3oBaHWIO, U TPAAUIMNA POCCUMCKOro oOpas3oBaHus. Peanuzaius MnporpaMMbl
o  MareMaTuke  o0ecleuMBacT  OBIAQJACHUE  KIHOYEBBIMH  KOMIICTCHITUSMH,
COCTABJISIONIMMHU OCHOBY [IJI1 CaMOPa3BUTHUA U  HENPEPHIBHOIO 00pa3oBaHUS,
I[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JAYHOCTHOTO ¥ TTO3HABATEIHLHOTO Pa3BUTHS JINYHOCTH
00 yJaromuxcsl.

B nporpamme 1o mMatemMaTHKe Y4TEHBI UJEH M TOJOKEHUSI KOHIICHIIUU Pa3BUTHS
MareMmaTudeckoro oOpaszoBanusi B Poccmiickoit ®enepanuu. MaremaTudeckoe
oOpa3oBaHUE JOJDKHO peIIaTh 3aJady OOecreyeHusi HEeoOXOIUMOro CTpaHe 4Yucia
OOyJarImmMXCcs, MaTeMaTH4ecKash IMOATOTOBKA KOTOpPhIX Oblma OBl JIOCTATOYHA
JUTSI TIPOJIOJKEHUST 00pa30BaHUs 110 PA3IMYHBIM HAIIPABJICHUSIM, BKJIFOUAs ITPETOIaBaHUE
MaTeMaTUKH, MaTeMaTUYECKHWE HCCIeAoBaHUs, padoTy B cdepe uHOOpPMAIIMOHHBIX
TEXHOJOTUA W JPYrux, a Takke O0OecrmeueHuss i KakJAoro o0y4aromerocs
BO3MOXXHOCTH  JOCTHIKEHHUS  MaTEMaTHYCCKOM  IMOATOTOBKM B  COOTBETCTBUHU
C HEOOXOAMMBIM €My ypoBHeM. Ha pemieHume 3TmX 3amad HalejleHa MporpaMma
10 MaTeMaTHKe yriIyOJIeHHOTO YPOBHSI.
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Heo0xoaumocTs MaTeMaTn4ecKoi NOArOTOBKU 00YCIIOBJIEHA 00YCIIOBJIEHO POCTOM
qyclia CIEeNUaIbHOCTEN, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMaTUKU
(B cthepe PKOHOMUKH, OM3HECE, TEXHOJOTMYECKUX O00JIACTAX, T'YMAaHUTApPHBIX chepax).
KomnyectBo oOydaromuxcsi, A KOTOPHIX MaTeMaTHKa CTaHOBUTCS (yHIaMEHTOM
oOpa3oBaHusl, MJIAHUPYIOUIMX 3aHUMATHCS TBOPUECKOM M MCCIIEA0BATEILCKON paboTOM
B 00JacTu MaTeMaTuKH, UH(OOPMATHKHU, (PU3UKH, SIKOHOMHKU U B JIPYIHMX 00NACTIX,
YBEJIMYUBAECTCS, B TOM YHCJIE C y4ETOM OOy4aroUIMXcs, KOMY MareMaTHKa HyXHa
JUIS MCTIONIb30BaHUs B POECCHUSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, 4YTO €€ MpPeIMETOM
SBISIIOTCS (PyHJAMEHTAJIbHBIE CTPYKTYphl HAIlIETO MHUpa: MPOCTPAHCTBEHHBIE (POPMBI
U KOJIMYECTBEHHbIC OTHOLICHUs, (PYHKLIHMOHAJIbHbIE 3aBUCHMOCTH U KaTeropUH
HEOIIPEJIETIEHHOCTH, OT IPOCTEHIINX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JIOCTaTOYHO CJIO’KHBIX, HEOOXOAUMBIX Ui Pa3BUTUS HAYYHBIX M TEXHOJOTMYECKUX
uaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUH 3aTPyJIHEHO NOHMMAaHHWE MPUHIUIIOB
YCTPOICTBA M WCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIIPUATHE U WHTEPIIPETALUs
pa3HOOOpa3HOl  cOLMAnbHOW, OSKOHOMHYECKOH, TMOJUTHYECKOW  HH(OpPMAIINH,
ManodppeKTUBHA TOBCEIHEBHAS MpaKTUUYecKas JIesTeNbHOCTh. Bo MHormx cdepax
podeCCHOHATBHOMN JESTENBHOCTH TPEOYIOTCS YMEHHUS BBIITOIHATH PACUEThI, COCTABIATh
ITOPUTMBI, TNPUMEHATh  (QOPMYJbl, MPOBOJUTH TIEOMETPUUYECKHE HU3MEPEHUS
U TOCTPOCHHUSA, YMTaTh, OOpabaTbiBaTh, WHTEPIPETUPOBATE U  MPEICTABIATH
uHdopManio B BUAEC TaONHI], OUarpaMM U TpauKOB, MOHUMATh BEPOSTHOCTHBIN
XapaKkTep CIy4alHbIX COOBITHM.

OmHOBpPEMEHHO C paciiupeHrueM chep MpUMEHEHUs] MaTeMaTHUKHA B COBPEMEHHOM
obmiectBe Bce OoJyiee BaXXHBIM CTAHOBUTCS MAaTEMaTHUYECKHH CTHJIb MBIIUICHUS,
NPOSIBISIIOIIMIACS B OMPECICHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce wu3ydeHUs
MaTeMaTUKd B apceHal MPUEMOB M METOJOB MBIIUICHUS YEIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS MHIYKIMS U ACTyKIHUs, 0000IIeHne U KOHKPETH3alus, aHajIu3
U CUHTE3, Kjaccuukaius u cucremarusaius, abcrparupoBanue 1 aHaaorusi. OObeKTh
MaTEeMaTHYeCKUX YMO3aKJIIOUEHUH, MpaBuiIa HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKUX  IMOCTPOEHUH,  CHOCOOCTBYIOT  BBIpa0OTKE  yMEHHUS
(GopmMynupoBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYXACHUSA, TEM CaMbIM (POPMHUPYIOT
JOTMUECKUHA CTWIb MBIIUIEHHA. Benymas poiab NOpUHAUIEKUT MaTeMAaTHUKe
B (pOPMHPOBAHUM AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCIUTAHUM YMEHUU

JNelCcTBOBaTh MO  3aJaHHBIM  QJIrOpUTMaM,  COBEPIICHCTBOBATH  W3BECTHHIC
U KOHCTPpYUpOBaTh HOBbIEC. B mpoliecce pelieHHs 3ajad — OCHOBBI JJIsI OpraHu3aluu
yueOHOM JIeSITENIbHOCTH Ha ypoKaX MaTeMaTuKU — Pa3BUBAIOTCS TBOpUYECKas

Y TIPUKJIaTHAST CTOPOHBI MBITUICHHUSI.

OOydyeHue mMatemMaTHKe JaeT BO3MOXKHOCTh Pa3BUBATH Y OOYYaIOIIUXCS TOYHYIO,
paIMoHaIbHYI0 M MH()OPMATUBHYIO peub, YMEHHE OTOHMpaTh HambOOoJee MOAXOJSIINE
S3BIKOBBIC, CHMBOJIMYECKUE, TpapUUYecKue CpEeACTBa JIA BBIPAKEHUS CYXKICHUN
Y HATJISATHOTO MX MPEJICTABJICHHUS.
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Heo0xonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHUU
SIBJISIETCSI 0011ee 3HAKOMCTBO C METOJJaMU TIO3HAHUSA JEMCTBUTEIbHOCTH, IIPE/ICTABICHHE
O NpeaMeTre M METOJE MaTEeMaTUKH, €ro OTIMYHUSIX OT METOJOB €CTECTBEHHBIX
U TYMAaHUTApHBIX HAayK, 00 OCOOECHHOCTSIX NPUMEHEHUS MaTeMAaTHKW ISl PEIICHUS
HAay4YHbIX W MPUKIAIHBIX 3a7a4y. MaTtemaTuueckoe oOpa3oBaHHWE BHOCUT CBOM BKJIaj
B (hopMHpoBaHue 001IEN KYIbTYphI UETOBEKA.

W3yuyeHne MareMaTHKU CIIOCOOCTBYET ACTETHUYECKOMY BOCIUTAHHUIO 4YeEJIOBEKa,
NOHUMAHUIO KpacoTbl W U3SIIECTBA MAaTEMATHYECKUX PACCYXKIAECHUH, BOCIPUSATHIO
reoMeTpudeckux (opM, YCBOCHUIO UJIEU CUMMETPUH.

[TpuopurerHpiMu 1iemsiMu 00ydeHust matematuke B 10 — 11 kmaccax Ha yriyOieHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS

dbopMUpOBaHUE ILEHTPATBHBIX MATEMAaTUYECKUX TMOHATHM (YUCIIO, BEJIMYMHA,
reoMerpuueckass (Gurypa, TnepeMeHHas, BEPOSATHOCTb, (PYHKLHMS, MPOU3BOIHAS,
MHTErpai), o0ecrneunBarouX NPeeMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MATEMATUYECKOTO
o0pa3zoBaHusl 00yUarOIIUXCS;

MO/IBEICHHE OOYYaIOIIMXCAd Ha JOCTYIHOM JUIsl HUX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYKAIOUIEro MHUpa, IOHUMAHUIO MaTEMAaTUKN KaK 4YacTH
o01IEH KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIENOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIIJIEHUS,
MHTEpECca K U3YYCHHUIO MaTEMAaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MAaT€MAaTHUYECKHE AacleKThl B pPEAJbHBIX JKU3HEHHBIX CHUTYaIUsX
U TOpU U3YYEHUM JPYyruX Y4YeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEN
U 3aKOHOMEpPHOCTeH, (OpMyIMpOBaTh MX Ha SA3bIKE MATEMAaTUKH U CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, MPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKWW  ammapar
JUISL pEeLIEHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OCHOBHBIMY JTMHHSMU copepxkaHus marematuky B 10 — 11 kmaccax yriyOiaeHHOTO
ypoBHA sBIstOTCA:  «UMcna u BhIUMCIEHUS», «Anredpa» («Anredpanueckue
BBIpQXKEHUS», «YpaBHEHUs] MU HEpaBEeHCTBa»), «Hauanma maTemaTHyeckoro aHamiuszay,
«l'eomerpusi»  («I'eomerpuueckue Qurypsl W UX  CBoWcTBa», «M3mepenue
reOMETPUYECKUX BEJIMYUHY»), «BeposTHocTh u cratuctuka». JlaHHbBIE JIHUHUU
pa3BUBAIOTCS MApALIETbHO, KaXkAasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJJHAKO
HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAaKTe U B3aumoaenctenn. Kpome sroro,
UX OOBEIMHSET JIOTUYECKasl COCTABIIAIONIAs, TPAJULIMOHHO MPUCYIIAs MaTeMaTHKe
M TPOHU3BIBAIOIIAs BCE MATEMAaTHYECKHME KYypChl U COJEpXaTelbHbIE JHMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeGoBaHue «yMEHHE ONEPUPOBATH MOHITHUSIMU:
OIpE/CIICHHE, AaKCHOMa, TEOpeMa, CJIEICTBHE, CBOWCTBO, NPHU3HAK, J0KA3aTENIbCTBO,
pPaBHOCHIIbHBIE (DOPMYIUPOBKH, YMEHUE (DOPMYIUPOBATHL OOPATHOE M MPOTHUBOMIOIOKHOE
YTBEpPXKACHUE, NPUBOAUTH NPUMEPbl W KOHTPIPUMEPHI, HCIOJIb30BATh METO]
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MAaTeMaTUYECKOW MHAYKIIMHU, MPOBOJUTH JOKA3aTEIbHBIC PACCYX IACHUSA MPU PEUICHUU
3a/a4, OLICHMBATh JIOTMYECKYIO IMPABWIBHOCTH PACCYXIEHUI» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a ()OpMHpPOBAHUE JIOTMUECKUX YMEHUM pPACHpPENENsIeTcs MO BCEM
rojiaM oOy4eHHs Ha YPOBHE CpEIHEro 00IIero 0opa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremaTHka sBIsIETCS 005A3aT€NbHBIM IPEIMETOM
Ha JaHHOM YypoBHe oOpa3oBanus. Hacrodmeld mnporpaMMoi 1O MareMaTUKe
npeaycMarpuBaeTcs HM3ydeHue ydeOHoro mnpeamera «MaremaTuka» B pamMKax Tpex
yu4eOHBIX KYpCOB: «AnreOpa W Hayajga MaTeMaTUYecKoro aHamuza», «['eomerpus»,
«BeposaTtHOCTh M cTathcTUKa». DOPMUPOBAHKUE JIOTUUECKUX YMEHUU OCYIIECTBIISIETCA
Ha TPOTSHKCHUM BCEX JIET OOy4YeHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHWs,
a DJIEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJEP)KaHHUE BCEX HA3BAHHBIX BBIIIE Y4EOHBIX
KYPCOB.

OO61iee yuciIo 4acoB, peKOMEHAOBAHHBIX ISl U3y4eHUs MaTeMaTuku, — 544 daca:
B 10 kmacce — 272 yaca (8 yacoB B Hezenmo), B 11 kimacce — 272 vaca (8 4acoB B HEJIEIIO).

Bo3MoxkHa KOppeKTHPOBKa OOIIET0 YKCIIa YaCOB, PEKOMEHJOBAHHBIX I U3y4EHUS
npeaMeTa, ¢ Y4eToM HWHAMBHAYaJbHOTO IOAXO0Ja OOpa30BaTelIbHBIX OpraHU3aluil
K YriayOJIeHHOMY M3y4EHHIO MaTeMaTHKH, B paMKax COOJIOJIEHUS TUTMEHUYECKUX
HOPMAaTHBOB K HE/IeJIbHON 00pa3oBaTeIbHOW HAarpy3Ke.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPE/THET'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBbTATDBI

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAAHCKONW TMO3UIIMKM OO0YYalolIerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O0 WJIEHA POCCHUICKOro OOIIECTBa, MPEICTaBICHNE O MAaTeMAaTHYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PAZTUYHBIX CTPYKTYP, SABJICHUH, TPOLIETYP TPaXKIaHCKOTO
oOriecTBa (BIOOPHI, OMPOCHI M APYroe), YMEHUE B3aMMOJICHCTBOBATh C COIMAILHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (PYHKITUSIMU U Ha3HAYCHHEM;

2) NaTpMOTHYECKOr 0 BOCIIUTAHUS:

chOpPMUPOBAHHOCTh ~ POCCUMCKOW  TPAKJAHCKOW MJIEHTUYHOCTH, YBAKECHMUS
K DOpOLUJIOMY M HACTOSIIIEMY POCCHUKWCKONM MAaTeMaTUKH, LEHHOCTHOE OTHOIICHHE
K JOCTHKEHUSAM POCCHICKMX MAaTeMaTUKOB M POCCUHCKOW MAaTeMaTUYECKOW HIKOJbI,
UCTOJb30BaHUE HJTUX JOCTIDKEHHH B JPYIMX HayKaX, TEXHOJNOTrHWsX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IICHHOCTEH POCCHUUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3ITUYECKOrO IIOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUUW HAYKU U JIESITEIBHOCTHIO YYEHOr0, OCO3HAHWE JMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOro OyayIIero;

4) 3cTEeTU4€eCKOro BOCIIUTAHUSA :

3CTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIOUYAas JCTETHUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHHM, PacCyKIEHUM, BOCITPUMMYHBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nUecKOro BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHYeCKHE 3HAHUA B HMHTEpecax
3I0pOBOTO M 0€30IacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO  (340POBOE MHUTAaHHUE, COANTAHCHUPOBAHHBIM pEXUM 3aHATHM M OTAbIXA,
peryisipHas (pusnueckas akTUBHOCTD), (PU3NUECKOE COBEPILIEHCTBOBAHUE TP 3aHATHUAX
CIIOPTUBHO-0310POBUTEIILHON 1EATEIIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH TPYAOIIOOUS, WHTEPEC K PasTuIHBIM
chepam mnpodeccuoHaIbHON JIEATEIbHOCTU, CBSI3aHHBIM C MaTEeMaTUKOM U €€
MPUIOKSHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuun
U pEaM30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYAaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]a4 MaTEMaTH4eCKOU

HaIIpaBJICHHOCTH,
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7) 3KOJOrM4€eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpPhI, TOHUMAHHUE BIUSHUS COIUAILHO-
HKOHOMUYECKHUX TPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHON CPEIbl, OCO3HAHUE
100aIbHOTO XapakTepa HSKOJOTUYECKUX MpoO0JjeM, OpHEHTAlMs Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUW [ pelIeHHUs 3aJad B 00JacTH OKPYKAIOIIEH Cpefbl,
MJIAHUPOBAHUE TOCTYIKOB M OIEHKU MX BO3MOXKHBIX MOCJEACTBUI TSI OKpYXKaOIIei
Cpelbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOILECTBEHHON MPAKTUKH, MOHUMAaHWE MAaTEMAaTUYECKON HAyKH Kak
ceppl 4eTOBEUECKON 1EATENbHOCTH, ITAIOB €€ Pa3BUTHS M 3HAYMMOCTHU JJISl pa3BUTUS
LUMBUJIM3ALIMM, OBJAJCHUE S3BIKOM MAaTeMaTUKW W MaTeMaTU4YeCKON KyJbTypou
KaK  CpEICTBOM  IIO3HaHUS  MHpa, T[OTOBHOCTb  OCYLIECTBISATH  MPOEKTHYIO
Y UCCIIEIOBATENbCKYIO AESITENbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbpTare n3ydeHus MareMaTHKH Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUS
y obOyuvaromierocs O0yayT chopmMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAJIbHBIE yueOHBIC
JENUCTBUSA, KOMMYHUKATUBHBIC YHUBEPCAJIbHbIC Yy4eOHBIC EHCTBUSA, PETryJsSTUBHbBIC
YHHUBEpCAJIbHbIE YUeOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCcTBUA:

BBISBISITh W XapaKTEpPU30BaThb CYIIECTBEHHbIE MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy MOHATUAMH, (HOPMYIHUPOBATH OIPEACTCHHUS
NOHATUN, YCTAHABIMBATh CYILIECTBEHHBIM TNPU3HAK KIACCU(PUKALMU, OCHOBAaHUS
11 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOAMMOIO aHaJIN3a,;

BOCIIPUHUMATbh, (POPMYJIUPOBATH U MIPEOOPA30BbIBAThH CYKICHUS: YTBEPAUTEIbHBIE
Y OTpULIATENIbHbBIE, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTUBOPEUHUS
B (QaxTtax, [aHHBIX, HAOMIOJEHUSX U VYIBEPXKACHUAX, TMpeIaraTb KpPUTEPUU
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN ¥ TPOTUBOPEUNH;

JIeN1aTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3aKIOYEHUH 110 AaHAJIOTUH;

IPOBOJMUTH CaMOCTOATENIBHO JIOKA3aTelIbCTBA MAaTEMaTUYECKUX YTBEP)KICHUM
(mpsiMble W OT NPOTHBHOIO), BBICTPaMBaTh apPryMEHTALMIO, MPUBOJUTH MPUMEPHI
Y KOHTPIPUMEPBL, 00OCHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJBL;

BbIOMpaTh croco0 peleHus yueOHOM 3ajaud (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BEIOMpaTh HanoOosee MOAXOASAIIMI ¢ Y4€TOM CaMOCTOSITENIbHO BBIJIETIEHHBIX

KPUTEPUEB).
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Ba3oBble ucciaenoBareibCcKue AeiCTBYUA:

WCIIOIBb30BaTh BOIMPOCHI KaK MCCJEAOBATEIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpEUHE, MpoOieMy, yCTaHABIUBATh
HCKOMOE H JJaHHOE, (JOPMHUPOBATh TUIIOTE3Y, apT'yMEHTUPOBAThH CBOIO IMO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBIM AKCIIEPUMEHT, HCCIEIOBAHUE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OObEeKTa, SBJICHHS, MPOIEcca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXIy 00OBEKTaMHU, SIBIICHUSIMU, IIPOIIECCaMU;

CaMOCTOSITETLHO  (POPMYIUPOBATH OOOOIIEHWS] W BBIBOJBI IO pE3yibTaTam
MIPOBEJICHHOTO HAOJIIOACHUS, MCCIICIOBAaHMS, OIEHUBATh JIOCTOBEPHOCThH MOJYUEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 00OOIIIECHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKKe BBIJIBUIaTh
MIPEATNONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmanueii:

BBISIBIIATH J€PUIIUTHI HH(GOPMALIMH, JTAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIPOC
U JIJISL pEeLIeHMs 3a/1a4U;

BbIOMpaTh MH(OPMALMIO W3 HCTOYHUKOB PpA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CHCTEMAaTU3UPOBATh W MHTEPIPETUPOBATH MHGOPMAIMIO PA3NHYHBIX BUAOB U (POpM
IIPEJICTABIICHUS;

CTPYKTYpUpOBaTh HUH(GOpPMALUIO, NPEACTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WJUTIOCTPUPOBATh TpauyeCcKy;

OLICHMBAaTh HAJEKHOCTb MH(GOPMAIMU MO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KomMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
Oomenue:

BOCTIpUHUMATh U (HOPMYJIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBUSMH
U 1eIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX
Y TUCbMEHHBIX TeKCTaX, JaBaTh MOSICHEHHUS 10 X0y pelleHus 3a/1a4ui, KOMMEHTHPOBATh
MOJTYYEHHBIN pe3yibTarT;

B XO7ie€ OOCYXKIEHHUS 3aJlaBaTh BOIPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBbI, PelIaeMoN 3aja4yu, BBICKA3bIBAaTh WJICH, HAIlEJICHHBIC HA IOMCK peIIeHUs,
COMOCTABJISITh CBOUM CYXKACHUSA C CYXKICHUSAMH JAPYTMX YYaCTHHUKOB JHAaora,
OOHApYXUBaTh pa3IMIUe M CXOJICTBO MO3UIUI, B KOPPEKTHOU (hopme hOpMYIHpOBaTh
pasHorjaacusi, CBOM BO3PKECHUS;

MPEACTaBIATh PE3YJAbTAThl PEHICHUS 3aJlaud, HKCIECPUMEHTA, HCCICI0BaHMS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpaTh ((oOpMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEH ayTUuTOPHH.

PerynsitTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIE AeiiCTBUS
Camoopranmzanmsi:

COCTaBJIAITh TUJIaH, aJITOPUTM pELISHUS 3a/1a4d, BEIOUPATH CIIOCOO peIIeHHUs ¢ y9E€TOM
UMEIOIIUXCST  PECypCOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEeHTHUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM C Y4€TOM HOBOM MH(MOpPMAITUH.
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CaMOKOHTPOIBb:

BJIaJCTh HaBBIKAMHU ITO3HABATEJIbHOW pedIICKCHH KaK OCO3HAHHUS COBEPIIaeMBIX
JNEUCTBUI M MBICIUTEIBHBIX TMPOIECCOB, WX Pe3yJIbTaTOB, BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIECCA M pe3ysibTaTa PEIICHUS MaTeMaTHYECKOU
3a7a4M;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIpU PEHICHUM 3aJa4H,
BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBLCTB, JAHHBIX,
HaWJICHHBIX OIMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUYHUHBI
JOCTKEHUS WM HEJOCTHIKEHUS Pe3yIbTaTOB JEATeIbHOCTH, HAXOAUTh OIMUOKY, TaBaTh
OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas HECATECJIBbHOCTD:

MMOHMMATD U MCTIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIUBUIYaTIbHON paOOTHI
OpU pelIeHUH Y4eOHbIX 3ajad, NPUHHUMATh 1€Jb COBMECTHOM JESITEIbHOCTH,
IUIAHUPOBATh OPraHMU3allMI0 COBMECTHOM pPabOTBI, pacHpenessT BHIbI padoT,
JIOTOBApUBAThCS, OOCYXKJAaTh IpOLECC U pe3yiapTaT padoTel, 00001aTh MHEHHUS
HECKOJIBKUX JIFOJIEH;

y4acTBOBaThb B TPYyNNOBBIX (opmax paboTsl (0OCYXKAEHHUS, OOMEH MHEHHUH,
«MO3TOBBIE ITYPMbI» U HHBIE), BHITOJIHATH CBOIO YacTh paOdOThI U KOOPAHUHUPOBATH CBOU
JEUCTBUSA C IPYTMMH YJIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOEr0 BKJIaJa B OOUIUI
OPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBHUS.

IIpeaMeTHble pe3yabTaThl OCBOCHUS (enmepanpHON pabodelt mporpaMMbl

M0 MaTeMaTHUKe MPEACTABJICHBI MO rojaM OOY4YeHHS B pamMKaxX OTIEIbHBIX YYEOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3iesiaX HACTOSALIEH IPOrPaMMBI.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHsblil Kypc «AnreOpa 1 Hauajga MaTeMaTUYECKOro aHAJIN3a» SBJSIETCS OAHUM
u3 Hanboyiee 3HAYMMBIX B MPOTpaMMe CPEIHEro OOIIero oOpa3oBaHUSs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y g HU3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, @ C JIpyrol CTOPOHBI, (POPMHUPYET JOrMYECKOE U
abCTpakTHOE MBIIUICHHE OOY4YaloIIMUXCS HAa YpOBHE, HEOOXOAMMOM I OCBOEHUS
uHpopMaThKy, OOIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTHM M JAPYTUX AUCIUIUIMH.
B pamkax mgaHHOTO y4eOHOTO Kypca OOydYaroImIMecs OBIAEBAIOT YHHUBEPCATHLHBIM
S3bIKOM  COBPEMEHHOM  Haykd, KOTopas  (QOpMYyIUpYyeT CBOUM  JOCTHXKCHHUS
B MaTeMaTU4YeCKOU (hopMme.

VYyeOHblil Kypc anreOppl M Ha4ajdl MAaTEMATHYECKOr0 aHAJIM3a 3aKJIaJIbIBAET OCHOBY
JUISL  YCTIEUTHOTO OBJIAJICHUS 3aKOHAMU (PU3WMKH, XUMHH, OWOJIOTUM, TIOHUMAHMUS
OCHOBHBIX TEHJIECHUUN pa3BUTUS HKOHOMUKH M OOIIECTBEHHOH H3HU, IO3BOJSIET
OPHEHTHUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BAaTh HUX Ui JalibHEHIIero oOpa3oBaHUS U B IOBCEIHEBHOM
#u3HU. OBnazieHue a0CTPaKTHBIMU U JIOTUYECKH CTPOIMMHU KOHCTPYKUUSMH aareOpbl
M MaTeMaTHYeCKOro aHaluW3a pa3BUBAae€T YMEHUE HAXOAUTh 3aKOHOMEpPHOCTH,
O0OOCHOBBIBATh HMCTHUHHOCTb, JIOKa3bIBATh YTBEPXKICHHUS C TMOMOIIbIO HMHIYKLIUU
U paccyknaTb JEAyKTUBHO, UCIOJIb30BaTh O00O0OIIEHME M  KOHKPETU3aLHIO,
abcTparupoBaHue U aHAJIOTUIO, (POPMUPYET KPEATUBHOE U KPUTHUECKOE MBIIIICHUE.

B xoze uzydenus yuebHoOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOT0 aHAJIN3a
o0yyaromecs Hoay4aroT HOBBIH OIBIT PelIeHuUs MPUKIIaIHbIX 3a7a4, CAMOCTOSTEIIbHOT O
NOCTPOEHUSI MATEMATHYECKMX MOJENEH peajbHbIX CHUTyalWld, HHTEPIPETALHNH
MOJIYUCHHBIX PEIICHUH, 3HAKOMATCS ¢ MPUMEPAMH MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEN
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIMIMMUCS MATEMATHUYECKUMU OTKPBITUSIMU U UX
aBTOpPaMHU.

VYueOHbiit Kypc 00J1ajlaeT BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIN peaanu3yercs
KaKk depe3 yueOHBIM Marepuan, CHOCOOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOTO
MUPOBO33pEHUS, Tak M uepe3 crneuu(puky y4eOHOM JesATEeTbHOCTH, TpeOyromen
NPOJOJDKUTENBHOW KOHIIEHTPAllMM BHHMAaHHS, CaMOCTOSTEIbHOCTH, AKKYPATHOCTHU
Y OTBETCTBEHHOCTH 3a IOJTY4YEHHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus ainreOpe M HayajllaM MaTeMaTUYECKOro aHaju3a
JEKUT AESATEIbHOCTHBIA MPUHIIUIT 00Y4EHUS.

B crpykrype yueOHOro kypca «Anredpa M Hayana MaTeMaTHYECKOTO AaHAJIM3a»
BbIJICJICHBI CIIEIYIOIINE COJIEPXKATEIIbHO-METOINYECKHE TMHUU: «HHca U BBIYUCIICHUSD,
«DyHkuuu U rpadukuy, «YpaBHEHUsT U HepaBeHCTBa», «Hauanma maTemaTmyeckoro
aHanuzay, «MHOXecTBa W JIOTMKa». Bce OCHOBHBIE COJEPKATEIHbHO-METOANYECKUE
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JVMHUHA W3Y4YaloTCs Ha MPOTSHKCHHWH IBYX JET OOydeHHs Ha YPOBHE CPETHETO OOIIero
o0pa3oBaHusl, €CTECTBEHHO JIOMOJHSA JAPYT APyra U MOCTENEHHO HACHIIASCh HOBBIMU
TeMaMH W pasneiamu. J[aHHBIH ydeOHBIN KypC SBISETCS HHTETPATHBHBIM, ITOCKOJIBKY
o0BeMHSET B ceOe comepkaHue HECKOIBKUX MAaTeMaTHYCCKUX TUCIUATIINH, TAKUX Kak
anreOpa, TPUTOHOMET PHsI, MATEMaTHYECKUI aHAITN3, TEOPHUS MHOKECTB, MaTeMaTHIeCKas
joruka u apyrue. [lo mepe Toro xak oOydaronuecs: OBIaJeBalOT Bce 0oiee MUPOKUM
MaTeMaTUYeCKUM  ammapaToM, Yy  HUX  [OCJEeNOBaTelbHO  (OpMHUpYETCs
U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEeMATHUUECKYI0 MOJICIh PEAIbHON CUTYAIIHH,
NPUMEHSTh 3HAHUS, TOJyYEHHBIE TMPU HM3YUYCHUH Y4YEOHOTrO Kypca, i PEIICHUS
CaMOCTOSITEIHbHO ~ COPMYJMPOBAHHOW  MaTeMaTHYEeCKOW  3aJayd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenpHO-MeTOMYECKass JMHUA «YWcCia W BBIYHMCICHUS) 3aBeplIacT
¢dbopMuUpOBaHUE HABBHIKOB HCIOJIB30BAaHUS JICUCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO
HAYaTO Ha YpPOBHE OCHOBHOTO o00miero oOpaszoBanusa. Ha ypoBHe cpemnero oOriero
o0Opa3oBaHusi 0c000€ BHUMAHHE YACIACTCS (OPMHUPOBAHUIO HABBIKOB PAIMOHATBHBIX
BBIYHCIICHUH, BKIIOYAIOMNUX B c€0s MCIOJB30BAHUE PA3IMYHBIX (OPM 3alHUCH YHUCIA,
YMEHHE JeJaTh MPUKUIKY, BBIMOIHATh NPHOIUKEHHBIC BBIYUCICHHS, OIICHUBATH
YUCJIOBBIC BBIPAXEHUS, PadOTaTh C MAaTEMAaTHYCCKUMH KOHCTaHTaMH. MHOXECTBa
HATypaJbHBIX, IEJbIX, pPAIUOHATIBHBIX M JIEUCTBUTEIBHBIX YHUCEN JOMOIHSIIOTCA
MHO>XECTBOM KOMIUIEKCHBIX YMCeNl. B KaXIIOM U3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIE €My cleuuduueckue 3aaud W Olepaluu: JeJieHue Harlelo,
ONEPUPOBAHME OCTAaTKAMH Ha MHOXXECTBE IIeJIbIX 4YHCeN, O0co0ble CBOMCTBa
paIMOHATLHBIX M HMPPANMOHAIBHBIX YHCEN, apu(METHUYECKHE OIeparii, a TaKkKe
W3BJICUCHUE KOPHS HATYpPaJIbHOHW CTCIICHM HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromaps mocieqoBaTeIbHOMY — PACIIUPEHHIO  Kpyra  HMCIOJIB3YyeMBIX  YHCEl
¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU WX TMPUMEHEHHUS [JIsl PEIIeHUs] Pa3TUYHBIX 3a7ad
dbopMupyeTcsi TpeACTaBICHUE O EIWHCTBE MATeMAaTHKH KaK HAyKd W €€ PO
B TIOCTPOCHUM MOJIETIEH peasbHOr0 MHUpa, IIUPOKO HCIOIL3YIOTCS 0000IIeHNE
¥ KOHKPETHU3AIIHSL.

JIuaust «Y paBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha POTSHKCHUH BCETO 00 yICHHMS
Ha YPOBHE CpeIHEro 001ero oopazoBaHus, MOCKOIbKY B KaxaoM paszzene [IporpamMmbl
PEeyCMOTPEHO pEIICHUE COOTBETCTBYIOMIMX 3adad. B pesympTare oOydaromiuecs
OBJIQJICBAIOT PA3IMYHBIMU METOJAMHU PEIICHUS PAlUOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUIECKUX W TPUTOHOMETPUUICCKUX YpaBHEHUH, HEPABEHCTB
U CHCTEM, a TakKe 3ajad, cojepkamux mnapamerpbl. [lomydeHHbIE yMEHHS IIHPOKO
WCIIOJIB3YIOTCS TIPU UCCIICIOBAaHNN (DYHKIIMKA C TTOMOIIBIO TIPOMU3BOIHOM, TIPH PEIICHUN
MPUKJIAIHBIX 337a9 W 33/a4 Ha HaXOXJACHUE HAMOOJBIIMX W HAUMEHBINIUX 3HAYCHUHN
dbyakuuu. JlanHas conmep)katenbHas JMHHUS BKJIIOYAeT B ceOs Takke (HopMHUpOBaHUE
YMEHHUI BBIMOJIHATH pacyeThl 1o ¢opMmynaMm, MpeoOdpa3oBaHUs PalMOHAIbHBIX,
UPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHH, a TakKe BBIPAKCHU,
COZIEpKAlIUX CTEMeHW | Jjorapudmel. braromaps u3y4eHHIO aireOpandecKoro
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Marepualia MpPOUCXOAUT JAalbHEUIIEe pa3BUTHE AJTOPUTMUYECKOIO U aOCTPaKTHOTO
MBILUICHUS 00yJaromuxcsi, GOPMUPYIOTCS HABBIKHU JETYKTUBHBIX PACCYXICHUN, paOOTHI
C CUMBOJIbHBIMU (hOpMaMH, MTPEICTABIECHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE
paBEeHCTB M HepaBeHCTB. AureOpa mnpeanaraer 3((EKTUBHbIE HHCTPYMEHTHI
JUISL PELIEHUS] IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJISIAHO JEMOHCTPUPYET
CBOM BO3MOYKHOCTH KakK SI3bIKa HAYKHU.

CopepxarenbHo-MeToauyeckass JuHUA  «DyHKUMM W TpaQuUKu»  TECHO
nepervieTaeTcsl ¢ APYruMU JUHUSIMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aaeT  IOCJIENOBAaTEIbHOCTh  M3yd4eHMs  Marepuana. V3ydeHwe  CTEneHHOW,
MOKAa3aTeNbHOM, JIOTapu(MHUUECKOW W TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOWCTB
U TpaduKoOB, HMCMHOJb30BaHHE (PYHKIUW JUIsl PELIEHUs 3aJad M3 JAPYrux y4deOHbIX
MIPEAMETOB M PEANbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTreMaTUYECKUM aHaJIU30M,
TaK M C pellieHUeM YpaBHEHUHN U HepaBeHCTB. [Ipu 3ToM 0oJblI0Oe BHUMAHUE YAETSETCS
(bopMUpPOBaHUIO YMEHUSI BbIpaXaTh (HOpPMyJaMU 3aBUCUMOCTH MEXAY PazIuYHBIMU
BEJIMYMHAMHU, HCCIIEN0BATh MOJIy4YeHHbIE (DYHKIMHU, CTpOUTh UX Tpaduku. Marepuan
ATOU COJEPKATEIbHOM JIMHUY HALICJICH HA PA3BUTHE YMEHUN U HABBIKOB, ITO3BOJIIFOIINX
BBIpAXaTh 3aBHCHUMOCTH MEXIYy BEJIMYMHAMHU B Pa3IMYHON (Popme: aHaTUTUYECKOM,
rpaduueckoi u cioBecHOi. Ero n3yuenune cnocoOCTBYET pa3BUTHIO aIrOPUTMHYECKOTO
MBIIUIEHUS, CIOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3AIMH, UCIIOIb30BAaHUIO aHAIOTUH.

CopepxarenpHass JmHUA «Hagasia mMaTeMaTM4ecKOro aHanu3a» IO3BOJISIET
CYLIECTBEHHO PAaCIIMPUTh KPYr KaKk MAaTeMaTHMYeCKUX, TaK M NPHUKIAJHBIX 3a7ad,
JOCTYIHBIX 00y4aroluMcs, TaK KaK Yy HUX MOSIBJISIETCS BO3MOKHOCTh CTPOUTDH TpaUuKu
CIIOKHBIX (DYHKLMM, ONpeIesTh UX HAaUOOJbIINE U HAUMEHBIINE 3HAYEHUS, BEIUUCIISATD
wiomaan Guryp u o0beMbl Tell, HAXOJAUTh CKOPOCTU M YCKOpEHHUs mporieccoB. JlaHHas
coJiepKaTeIbHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTU MOCTPOEHUSI MATEMATUUYECKUX
MOZIEJIEW  pEeajbHbIX CUTYalMH, II03BOJIIET HAaXOAUTb HAWJIydllee PpELICHUE
B MPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOr0 aHallM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GOpMaIbHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHHUS, (POPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MAaTEMATHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyyaronyecsi y3HalOT O BBIAAIONIUXCS pe3yJibTaTax, MOJYYEHHBIX B XOJE Pa3BUTHS
MaTeMaTHUKHU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHo-MeTOoAMYECKas JIMHUSA «MHOXECTBA U JIOTMKa» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUU MHOYKECTB U MAaTEMATUYECKOUN JIOTUKHU. T€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNS NPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMAaTHKWA W IPEAJIararoT
HaumOoJiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIOMIMI BCE pa3lielbl MATEMATHKU U €€
IIPUJIOKEHNM, OHU CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCIUIIIIMHBI U UX MPUIIOKEHUS
B eIuHOe Iiesioe. BakHO AaTh BO3MOKHOCTH OOYYaroIIEMYCsi TTOHUMAaTh TEOPETHKO-
MHOXXECTBEHHBIM  fA3bIK  COBPEMEHHOM  MaTeMaTUKH M HUCIIOJIb30BaTh  €r0
JUISL BBIPQXKEHUSI CBOMX MbICIE. J[pyruM BaKHBIM NMPU3HAKOM MAaTEMATHKU KAK HAYKH
ClIeyeT TpU3HATh CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAaHMI U CJE€IOBaHUE
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OIpE/ICNICHHBIM TMpaBUjaM TOCTPOCHHUS JI0KA3aTeNIbCTB. 3HAKOMCTBO C 3JIE€MEHTaMU
MaTEeMaTU4YeCKONM JIOTUKH  CIOCOOCTBYET  Pa3BUTHIO  JIOTMYECKOTO  MBIIUICHUS
OOyJarOIIMXCS, MO3BOJIIET UM CTPOUTH CBOM PACCYXKICHHUS HAa OCHOBE JIOTUYECKHX
paBmwI, (GOPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHSI.

B yuebHOM Kypce «AnreOpa U Hayaima MaTeMaTHIECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUSA, KOTOpPHIE MPHU3BAHBI CIIOCOOCTBOBATH
(GbOpMUPOBAHUIO HABBIKOB MOCTPOEHUS MOJIEIECH PEaIbHBIX CUTYallMi, MUCCIIeOBAHUS
ITUX MOJENied C TIOMOIIBIO ammapata aiareOpsl W MaTEeMaTUYeCKOTO aHalln3a,
WHTEPIPETAIIMN TIOJIYUCHHBIX pE3ylIbTaTOB. TakWe 3aaHusl BIUICTCHBl B KaXKIbIN
U3 Ppa3elioB MPOTpaMMBbl, IOCKOJIBKY BECh MarepHayl y4eOHOro Kypca HIUPOKO
UCTIONIb3YeTCA JUISl  pelleHus MNpUKIaAHbBIX 3afad. [Ipu  pelmeHun peasbHbIX
MPAKTUYECKUX 3a/1ay 00ydaroluecs pa3BuBaloT HaOI01aTeIbHOCTh, YMEHUE HAXOAUTD
3aKOHOMEpPHOCTH, a0CTparupoBaTbCs, MCIOIL30BaTh aHAJIOTHIO, 0000IaTh U
KOHKPETU3UPOBaTh MpodisieMy. JlesTelbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PEILICHUS
MPUKJIAHBIX 33/1ad OPTaHU3yeTCS B MPOIECCe M3YYEHHUsS BCEX TEM Y4eOHOTO Kypca
«AnreOpa 1 HaYaJla MAaTEMaTUYECKOTO aHATH3a.

O6m1ee ynciI0 YacoB, pEKOMEHIOBAHHBIX JUTsl H3Y4YSHUST yaeOHOTO Kypca « Anredpa
M Hayaja MaTeMaTH4YeCKOro aHammza», — 272 vaca: B 10 kmacce — 136 gacoB (4 yaca
B Hezenmo), B 11 kimacce — 136 yacos (4 4aca B HEJEINIO).

Bo3morkHa KoppeKTHUpoBKa 00IIET0 YKCIIa YaCOB, PEKOMEHIOBAHHBIX ISl U3YUCHUS
y4e0HOTr 0 Kypca, ¢ Y4eTOM MHAUBHIYaIbHOTO MOAX0/1a 00pa30BaTEIbHBIX OpPraHU3aInMi
K yrJIyOJIGHHOMY HM3YyYCHHIO alreOpbl M HavyaJl MaTeMaTHYeCKOro aHajau3a, B paMKax
COOTFOZICHUS TUTHCHHYECKIMX HOPMATHBOB K HEACILHON 00pa30BaTeIbHOM HArpy3Ke.

COJEPXAHUE OBYUYEHUA
10 KUIACC

Yuciaa 1 BbIYMCICHUS

PanmonaneHple uucna. OOBIKHOBEHHBIE W JECSATHUYHBIE JpoOH, IPOLEHTHI,
OeckoHeuHble epuoanyeckue aqpodu. [Ipumenenne 1podeil 1 NPOLEHTOB Ui PELICHUS
IIPUKJIAJHBIX 337a4 U3 PA3JINYHBIX OTPACIEH 3HAHUM U PEAbHOU KU3HMU.

JlelicTBUTENbHBIE  4YuCla. PaluMoHanpHBIE W HUPPALMOHAIBHBICE  YHCIA.
ApudmMernyeckue ornepanuu ¢ I1eUCTBUTEIbHBIMU YUCIaMU. MoOlylb 1€MCTBUTEILHOTO
yucia u ero cpoiicra. [IpuOnmkeHHbIe BBIUMCIEHUS, TPABUIIA OKPYIJICHHS], IPUKHIKA
Y OLICHKA Pe3yJIbTaTa BIYUCICHUMN.

Crenenb ¢ nenbiM nokasaresneM. bunom Herorona. Mcnonb3oBaHue moaxonsiein
dopMbl  3amMcu  JIEHCTBUTENBHBIX YHCENl Uil pelICHHUs MPAaKTUYECKUX 3a4ay
Y NIPEACTABJICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTypajJIbHOW CTETIEHH U €r0 CBOWCTBA.

Crenenp ¢ palMOHAJIbHBIM  IIOKAa3aTeJieM M €€  CBOMCTBA, CTEICHb
C JIEMCTBUTEIBbHBIM IIOKA3aTeJIEM.
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Jlorapudm uymcma. CpoiictBa norapudma. JlecATUUHBIE U  HATypaJbHBIC
Jorapu@mai.

CuHyc, KOCHHYC, TAaHTE€HC, KOTAaHI'€HC YHCJIOBOIO AapryMeHTa. ApKCHHYC,
ApPKKOCHHYC U apKTaHT'€HC YMCIOBOr0 ApryMEHTA.

YpaBHEHHNS U HEPABEHCTBA.

ToxnecTBa U TOXKAECTBEHHBbIE MpeoOpa3oBaHUs. Y paBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUsS MW  ypaBHEHHs-cieAcTBUs. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OCHOBHBIE METONBI pEHIEHHS MLEeJIbIX W JIpOOHO-pAlMOHANBHBIX YpaBHEHUUN
W HEPaBEHCTB. MHOro4jieHbl OT OJHOM TIIEpeMEHHOM. J[leseHne MHOrousjaeHa
Ha MHOTO4IEH ¢ ocTaTkoM. Teopema bezy. MHorousneHns! ¢ nensiMu ko duinentamu.
Teopema Buera.

[IpeoOGpa3zoBaHusl YHUCIOBBIX BBIPAKEHUHN, COJIEPIKALUX CTEIIEHU U KOPHHU.

WppannonansHeie ypaBHEHUs. OCHOBHBIE METObl PEIICHHS HPPALMOHAIBHBIX
YPaBHEHHM.

[loka3zarenbHble ypaBHEHHA. (OCHOBHBIE METOAbl PEIICHUS [OKa3aTEIbHBIX
YPaBHEHHU.

[IpeobpazoBanue BbIpaXXEHUH, COEPKAIIMX JOrapu(MBbI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOrapu(PMHUUECKUX
YPaBHEHHI.

OcHoBHbIE TpUroHoMeTpuueckue hopmyssl. [IpeodpazoBaHre TPUTOHOMETPUUYECKUX
BbIpaK€HUI. Pelienrne TpUuroHoOMEeTpUIECKUX YPaBHEHHM.

Pemenune cucrem JIMHENHBIX ypaBHEHUN. MaTpulia CUCTEMBI IMHENHBIX YPABHEHU M.
Onpenenurenb MaTpPUIlbl 2X2, €ro Te€OMETPUUECKAN CMBICT U CBOWCTBA, BHIUYHMCICHUE
€ro 3HAu€HUs, IPUMEHEHUE ONpPENENIUTENs ISl PELICHUS CHUCTEMBbl JIMHEWMHBIX
ypaBHEHUN. Pelienne npukiiaiHbiX 3324 ¢ TOMOIIbI0 CUCTEMBI JINHENHBIX YPABHEHUN.
HccenenoBanne MOCTPOEHHOM MOJEINN € IIOMOLIBIO MAaTPULL M OIIPEACIIUTEIICH.

[TocTtpoeHne MaTreMaTUYeCKMX MOJECIEH peaJbHOM CUTyalUMHd C IIOMOILUBIO
YpPaBHEHUW U HEpaBeHCTB. [IprmMeHeHME ypaBHEHUNM U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a]a4 U 33/a4 U3 pa3InuHbIX 00JacTel HAyKH U peabHOM KU3HU.

DyHKUMH U TPAaPUKHU

OyHKIMA, crnocoObl 3amaHus GyHkuuu. B3auMHO o00OpaTHble  (QYHKIUU.
Komnozunus pynkumii. ['padux pyHkumu. SnemeHTapHble npeoOpa3oBaHus rpa@uKoB
G yHKIUH.

OOGmacte ompeneneHrus W MHOXECTBO 3HadeHud OGynkuuu. Hymm QyHkiuu.
[IpoMexxyTkn 3HAaKONOCTOSAHCTBA. YeTHble W HeueTHble (yHkuuu. llepuoanueckue
¢dbysakuuu. [IpomexxyTkn MOHOTOHHOCTH (DyHKLIMH. MaKkCUMYyMbl | MUHUMYMBI (D YHKIIMH.
Haubonpiiee n HaumeHblIee 3HaYeHUs1 QYHKIUU Ha IPOMEKYTKE.

JluneitHasi, KBagpaTU4HasT ¥ JIPOOHO-JIMHEWHAs (PYHKIUU. ODJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPaPUKOB.
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CrenenHass (QyHKUMS C HaTypajbHbIM WM II€JIBIM IOKazareneM. Ee cBolicTBa
u rpadpuk. CBoiicTBa U TpapyK KOpHS N-0oi CTENEHW Kak (PyHKIMU OOpaTHOM CTENEHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

[lokazarenbHass u Jsorapudmuueckas (yHKIMH, HX CBOWCTBA W Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIUN ISl pEIEHUS] YPABHEHUIA.

TpuronoMmerpuueckas OKpY>KHOCTb, OIPEAEIICHUE TPUTOHOMETPUYECKUX (DYHKIIMIMA
YHUCJIOBOTO apryMeEHTa.

OyHKIMOHABHBIE 3aBUCHMOCTH B pEalIbHBIX Ipoleccax M sBiIeHUsIX. [ 'paduxu
peanbHBIX 3aBUCUMOCTEM.

Hauvana maTtemaTH4eCcKOro aHajausza

[TocnenoBaTenbHOCTH,  CIOCOOBI  3aJaHus  MOcCienoBarelbHOCTE. Mertoj
MaTeMaTUYECKOM HMHAYKIUU. MOHOTOHHBIE M OrpPaHUYEHHBIE IIOCIENOBATEIBLHOCTH.
Hcropust BOSHUKHOBEHHSI MATEMAaTHYECKOT0 aHANIM3a KaK aHaIM3a 0ECKOHEUHO MAaJIbIX.

Apudmernueckas W TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuueckas mporpeccus. CyMma OECKOHEUHO YOBIBAIONIEH TIeOMETpUYECKON
nporpeccuu. JIMHEWHBIA U AKCIIOHEHUHAIBHBIM pocT. HUucimo e. dopmyra CIOXKHBIX
IIpOLIEHTOB. Mcronbp30BaHue MPOrpecCuy I PELICHUs pealbHbIX 3a/ay IPUKIIAJHOIO
XapakTepa.

HenpepoiBHble (GyHKIMM U UX CBoWcTBa. TOYkM pa3pbiBa. ACUMNOTOTHI TpadUKoOB
¢yakuuid. CpoiicTBa (YHKUMH HENpephIBHBIX Ha oOTpe3ke. MeToj HWHTEpBaJIOB
JUIsl petieHust HepaBeHCTB. [IpruMeHeHre cBOMCTB HENMPEPBIBHBIX (DYHKIUN ISl pELICHUS
3a11ay.

IlepBass u BrOpasg mnpousBoAHble (yHKIMU. OnpenereHue, reoMETPUYECKH
U (PM3UYECKUN CMBICIT TTPOU3BOIHOM. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKIIHH.

[IpousBoanbie dneMeHTapHBIX (GyHKIMA. [Ipon3BogHAs CyMMBbI, TpPOU3BEICHUS,
YaCTHOT'O ¥ KOMITIO3ULIUU (DYHKITHIA.

MHoxkecTBa U JIOTHKA
MHOK€ECTBO, Onepaluy HajJ MHOKECTBAMHU U MX CBOMCTBA. Jlmarpammsbl Dunepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O armapara JJisi ONKUCAaHUs PeabHbIX
IIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 33724 U3 APYrUX yIeOHBIX TIPEIMETOB.
Onpenenenue, TeopeMa, CBONCTBO MAaTEMAaTHYECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIHBIE YPABHEHHUSI.

11 KVIACC

Yucia 1 BBIYMCICHUS
Hatypanbubie u nemnbie yucia. [I[puMeHeHne npru3HaKoB JEIUMOCTH TEIbIX YHUCE,
HauOobIMi o0muit nenurens (nanee — HOJI) u nauMmenslee ob1iee KpaTHoe (J1aiee —
HOK), ocraTtkoB 1o Moay:mto, anroput™Ma EBkiuaa uist peieHus 3aad B UEIbIX YUcIax.
Kowmmnekcupie uncna. AnreOpandeckas ¥ TPUTOHOMETpUUYEcKash (POPMBI 3alKCH
KOMITJIEKCHOTO 4YHCia. ApudMETHYECKHe Omneparud ¢ KOMIUICKCHBIMU YHUCIIaMH.
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N300paxkeHne KOMIUIEKCHBIX YMCE] Ha KOOpPAUHATHOM Imiockoctu. @opmyna Myaspa.
KopHu n-oii creneHu W3 KOMIUIEKCHOrO uucia. [[puMeHeHue KOMILIEKCHBIX YHCE
TSl peiieHus: GU3NYECKUX U T€OMETPUYECKUX 3a/1ad.

YpaBHeHUs] 1 HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YPAaBHEHHII W HEpPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCUIIBHBIE HEPABEHCTBA.

OT100p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHUH C IMTOMOIIBIO TPUTOHOMETPHUUECKOM
OKPY>KHOCTHU. Pelienne TpuroHoMeTpuyecKruX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKa3aTEIbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHUSI UPPALMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM UM COBOKYNHOCTEM palMOHAJIBHBIX,
UPpaIMOHATBHBIX, TTOKA3aTEIBHBIX U JIOTapU(PMUIECKUX YPAaBHEHUM.

YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C IIApAMETPAMHU.

[IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX
3a1a4 W 3a7a4 U3 PAjNMUYHBIX 00JacTe HAYKH W PEaIbHOW JKU3HHW, WHTEPIpETaIvs
MOJIYYEHHBIX PE3YJIbTaTOB.

DOyHKIMH U TPAPUKHU

I'padux komnozuimu GyHKIMA. ['eoMeTpryeckue o0pa3bl ypaBHEHUI U HEPABEHCTB
Ha KOOPJAMHATHOM IJIIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpapuKH.

['paduueckue MeToabl pelieHrs ypaBHEHHUN U HepaBeHCTB. [ paduueckre MeTombl
pELICHUs 3a1a4 ¢ TapaMETPaMHU.

Ucnonb3oBanue  rpadukoB  QYHKIHMM  JJI1  KCCICNOBAHMUS  IIPOIECCOB
U 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEHICHUH 3a/ad M3 JAPYruX YueOHBIX
MPEIMETOB U PEATIbHON HKU3HH.

Havajia MaTeMaTH4eCKOro aHAJIM3a

[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (YHKIUHA Ha MOHOTOHHOCTD
U 3KcTpemyMbl. HaxoxxneHne HanOosbIlero 1 HAaMMEHbIIEro 3HAYeHUN HENpPephIBHON
(GYHKIIMHM Ha OTpE3KE.

IIpumeHeHne Npou3BOAHON I HAX0KICHNS HAWTYYIIIET 0 PEIICHUS B IPUKIIAIHBIX
3aj1a4ax, Ui ONpeieNICHUs] CKOPOCTU M YCKOPEHUS MPOLIECCa, 3a1aHHOT0 (POpMYIION Hin
rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO  IepBooOpa3HbX. [lepBooOpasHbie
aneMeHTapHbIX GyHKuMi. [IpaBuna HaxoXKAEHUS TEPBOOOPAIHBIX.

WNuterpan. I'eomerpudecknii CMBICT HWHTErpajia. BelUMCIEHUE OINPENEIEHHOTO
uHTerpaia no ¢popmyne Herorona—Jleitonua.

[IpumeHeHre uHTErpana i HaxOXKJACHUs IJIouaien miIocKux Guryp u o0bemMoB
Ir€OMETPUUYECKUX TEIL.

[Ipumepsl  pemienunit  auddepeHMaNbHBIX  ypaBHEHH.  MaTtemaTuueckoe
MOJIETMPOBAHKE PEAJIbHBIX IIPOIIECCOB ¢ MOMOIIbIO AU PepeHIINATBHBIX YPABHEHU.
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NNPEAMETHBIE PE3YJIBTATBI

K konity oOydenus B 10 kiracce oOy4aromuiicss HOJy4UT CIAEAYIOMINE IPEAMETHBIE
pE3YJIbTATHI IO OTAEIBHBIM TeMaM (eepaabHOi pabodeil mporpaMMbl yueOHOro Kypca
«Anrebpa 1 Havaja MaTEMaTUYECKOTO aHAINU3ay:

Yucia 1 BBIYUCJICHUS:

CBOOOJIHO  OIEpPUPOBATh TMOHATUSIMHU: PAIMOHAIBHOE YMCIIO, OECKOHEUHas
nepuoanydeckas IpoOb, MPOIEHTHI, UPPALMOHATBHOE YHUCIIO, MHOXKECTBA PalliOHAIbHBIX
Y JICUCTBUTENIBHBIX YUCEN, MOAYJIb AE€HCTBUTEIBLHOIO YUCIA;

MPUMEHSTh IPOOW M TIPOIEHTHI JUISl PEIICHUs TMPUKIAIHBIX 3a7ad U3 Pa3TMYHbIX
OTpacyiell 3HAaHUW U PEAIbHOM KU3HU,

MPUMEHSATh TNPUONMKCHHBIC BBIYUCICHHS, TPaBWIA OKPYTJICHUS, MNPUKHUIKY
Y OLICHKY PE3yJIbTaTa BEIYMCIICHUN;

CBOOOZHO ONEpPUPOBATh MOHATUEM: CTENEHB C IEJIbIM MOKa3aTeNIeM, UCIOJIb30BATh
NOAXOIALLYI0 POpMY 3aMKUCH AUCTBUTEIBHBIX YUCEIN JJIsl pEIICHUSI TPAKTUYECKUX 3a/1a4
Y NIPEACTABJICHUS TaHHbIX;

CBOOOZHO OMEPUPOBATH TMOHATHEM: apU(PMETUUYECKUN KOpPEHb HaTypalbHOU
CTEIICHU;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIIEHb C PAlIMOHAIILHBIM ITOKAa3aTeIIeM;

CBOOO/THO OTNIEpUPOBATH MOHATUAMHU: JIOTapU(PM UKCIIa, IECITUYHBIC U HATYpaJIbHbIC
Jorapu@mel;

CBOOOIHO OMEpUPOBATh TMOHATUSIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTr'yMEHTA;

ONEPUPOBATh TMOHATHSMH: APKCUHYC, ApPKKOCMHYC M apKTAHI'€HC YHCIIOBOI'O
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO ONEpUPOBATh MOHATHSAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIC YPABHEHUS U YPABHECHUS -CIIEACTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTh PA3INIHBIC METO bl PEIICHUS PAITMOHATBLHBIX B APOOHO-PAITMOHATBHBIX
YPaBHEHU, IPUMEHSATh METOJ] UHTEPBAJIOB IS PEIICHUS HEPABECHCTB;

CBOOOAHO ONEPUPOBATH TMOHATHUSAMHU: MHOTOWIEH OT OJIHOM TIEpPEeMEHHOM,
MHOTOWIEH C LENbIMU KO3 UIIMEHTaMH, KOPHU MHOTOYJIeHa, MPUMEHSTh JCJICHUE
MHOIO4JIEHa HA MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis peuienus
3a/1ad4;

CBOOOJIHO OMEPUPOBATh MOHATUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHIIa,
ONPEACIUTE MATPULBI 2 X 2 U €r0 TE€OMETPUUECKAN CMBICT, UCITOJIb30BaTh CBOMCTBA
onpenesuTenss 2 X 2 i BBIYUCICHUS €r0 3HAYCHHS, MPUMEHATH OINPEICIUTENN
JUISL PELICHUsI CUCTEMBbl JIMHEWHBIX YPAaBHEHUW, MOAECIMPOBATH PEaJbHBIC CUTYAIIUU
C TOMOIIBI CHCTEMBI JIMHEMHBIX YPAaBHEHUMW, HCCIENOBATh NOCTPOECHHBIE MOAEIU
C IOMOUIBIO MATPULL U ONPEACTUTENICH, HHTEPIIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWCTBA IEUCTBUM C KOPHSIMH JIJIsl TPe0Opa30BaHUs BHIPAKCHUI;
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BBITMIOJIHATh TIPEOOpa30BaHUsl UYMCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTEIEeHU
C palMOHAJIbHBIM I1OKA3aTEJIEM;

UCIIOJIb30BaTh CBOWMCTBA JIOTapU(MOB [JIsi TPEoOpa3oBaHUs JIOrapudMHUUECKUX
BBIPAKEHUI;

CBOOOAHO  OMEpUPOBATh  TMOHATUSIMHU:  UPpPAIMOHAIIbHBIE,  TIOKa3aTelIbHBIC
U jorapuMudeckue ypaBHEHHUS, HAXOJIUTh UX PEHICHUS C MOMOIIbI0 PAaBHOCHIBHBIX
MEePEXO0B UM OCYLIECTBIISAA NPOBEPKY KOPHEW;

NPUMEHSITh OCHOBHBIC TpHUTOHOMETpUYeckrue ¢GOpMYIbl s TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHU;

CBOOOJTHO OTEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpPaBHEHHUE, TPUMEHSITh
HEOOXOMMbIe (OPMYJBI i PEUIEHUS. OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YpaBHEHUU;

MOJIETUPOBATh PEAIbHbIE CUTYAllMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHMUS,
YPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 33J1a4d, MCCIENOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIb30BaHUEM arlrapaTa aiareopsbl.

DYyHKIHUU U TPAPUKH:

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: (PYHKLHSA, CIOCOOBI 3aJaHUsl (PYHKLHH,
B3aMMHO OOpaTHbIe (DYHKIIMH, KOMIO3UIUA (QYHKIHM, Tpaduk (YHKIIUU, BBIOIHSATDH
AJIEeMEHTapHbIEe MpeoOpa3oBanus Tpad@UKoB PyHKIUHT;

CBOOOJTHO ONEPUPOBATH MOHATUIMU: 00JIaCTh OIPEIEICHHSI U MHOKECTBO 3HAUECHU
byHKIIMA, HYTU G YHKIIAHA, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO  OINEpPUPOBaTH TMOHITHSIMHU: UYETHbBIE W  HEYETHbIe  (DYHKIIUH,
nepuoanyeckue (PyHKIMH, TMPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMYyMBI
U  MHUHUMYMbl (QYHKIUH, HauOoyblllee ¢ HauMEHblllee 3HAYeHUE (PYHKLIHUH
Ha IPOMEXKYTKE;

CBOOOJTHO OMIEPUPOBATH OHATUSAMHU: CTETICHHAS (DYHKITUS C HATYPaTbHBIM H LIEJIBIM
nokasaresieM, rpauk CTENeHHOW (DYHKUMU C HATypajJbHBIM U IIEJIbIM IOKa3aTelieM,
rpaduK KOpHS N-OM CTeneHW Kak (yHKIMM OOpaTHOM CTENEeHH C HaTypalbHbIM
MOKa3aTesieM;

OTIepUPOBATh MOHATUAMM: JTMHEWHAs!, KBaApaTHUHAs U APOOHO-IMHENHHas PyHKIIUH,
BBITOJIHATD JIEMEHTAPHOE UCCIIEOBAHUE U TTOCTPOCHHUE UX TPadUKOB;

CBOOOJTHO ~OMEpUPOBATH TMOHATHUSAMHU: TOKa3aTeldbHas W Jorapudmuyueckas
(G yHKINH, 1X CBONCTBA U Ipa(pUKu, UCTIOIB30BATh UX TpadUKH IJis pEIICHUs ypaBHEHHI;,

CBOOOJTHO  OMEpPUPOBATH  TMOHATHUSAMHU: TPUTOHOMETPUYECKAs  OKPYKHOCTD,
OIpEEIICHUE TPUTOHOMETPUYECKHUX (DYHKIIMI YHCIOBOIO apryMeHTa;

WCIOIb30BaTh Tpa@uku QYHKIMN JUIsT UCCIAEAOBaHUS MPOIECCOB U 3aBUCUMOCTEN
IpU pelIeHUH 33734 U3 JAPYruX y4eOHBIX MPEAMETOB M PealbHOW KU3HU, BBIPAKATH
dbopmMynamMu 3aBUCUMOCTH MEXIY BEIUYNHAMU;

Havajia MaTeMaTH4eCKOro aHAJIM3A:
CBOOOAHO OMNEpUpOBaTh MOHATUSAMH: apupMeTHyYecKas U TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaKOIas TeOMETpUYecKass MpPOrpeccusi, JIUHEHHBIN

20
IokymeHT co3aaH B anekTpoHHon chopme. Ne Corn 114 ot 28.04.2026. VcnonHuTens: KOHycosa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 20 u3 90. CtpaHunua cosaaHa: 28.04.2026 18:11 =¥ TATAPCTAH



denepanbhast pabodas mporpamma | Matematuka. 10—11 kmaccer (yriayOaeHHbIH YPOBEHB)

U SKCIOHEHUUAIBHBIN pOCT, (opMysa CIOXKHBIX HPOLEHTOB, UMETh IPE/ICTABICHUE
O KOHCTaHTE;

MCII0JIb30BaTh IIPOrPECCUU ISl PELLICHUS] PEAVIBHBIX 33]1a4 IIPUKJIIATHOTO XapaKTepa;

CBOOOJIHO ONEPUPOBATh IOHATHAMU: IIOCIEIOBATENBLHOCTh, CIOCOOBI 3aaHMs
MOCJIE0BATENbHOCTENH, MOHOTOHHBIE U OTpaHUYEHHBIE MTOCIEI0BATEILHOCTH, IOHUMATh
OCHOBBI 3apO’KJECHUS MaTEMAaTUYECKOr0 aHaIn3a KaK aHaIn3a OECKOHEYHO MaJbIX;

CBOOOZHO OMNEPUPOBATH MOHITUSMU: HENPEPbIBHbIE (DYHKIIMU, TOUYKU pPa3pbiBa
rpaduka GyHKIMU, ACUMIITOTHI rpaduka GyHKINH;

CBOOOJTHO OMNEpUpPOBATh TMOHATHEM: (YHKIMs, HENpephlBHAs Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH JJI pEIICHUS 3a/a4;

CBOOOJIHO OMEpUPOBATH MOHATUSMU: TepBasi U BTOpas MPOU3BOJHBIE (YHKIUH,
KacaTelbHas K rpaduky GyHKIUY;

BBIUUCIIATh IIPOU3BOJIHBIE CYMMBI, IPOM3BEACHMSI, YACTHOTO U KOMIIO3ULIMH ABYX
(G yHKIHI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIIUH;

MCIIOJIb30BaTh TEOMETPUUYECKUHN U (PU3HUECKUIl CMBICT TPOU3BOIHOM IS pEIICHUs
3ajad.

MHoxkecTBa U JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: MHOXKECTBO, OIlEpaIliy HaJl MHOXKECTBAMU;

HCMOJIb30BATh TE€OPETUKO-MHOKECTBEHHBIN anmapar sl ONWCAHUSA PEATbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO OMEpPUPOBATh TMOHATUSMU: OIpPEACICHUE, TeopeMa, YypaBHEHHE-
CIIEICTBUE, CBOMCTBO MAaTEMAaTHYECKOro OOBEKTa, J10Ka3aTelbCTBO, PAaBHOCHJIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniry oOydenus B 11 kiacce oOydaronuiicss HOJy4uT ClAeAYIOIINUE MPEAMETHBIC
pE3yJIbTATHI TIO OTAETHHBIM TeMaM ¢eepaabHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anre0Opa U HavyaJla MATEMATUYECKOTO aHATU3a:

YucJia 1 BBIYMCTICHUS S

CBOOOJIHO OMEpPUPOBaATh TMOHATUSIMU: HATypalbHOE M IE€J0€ YHCIIO, MHOXXECTBA
HaTYpaJIbHBIX U IEIBIX YUCEN, UCIIOIb30BaTh MPU3HAKU JIETMMOCTH 1eibix uncen, HO/J
1 HOK HaTypanbHBIX Yucen s PEHICHUs 3a/1a4, IPUMEHATh aIrOpuT™ EBKIINAA;

CBOOOJTHO ONEPUPOBAThH MOHITUEM OCTaTKa 10 MOJYJII0, 3alUCHIBAaTh HATYpaIbHBIC
YHCJIa B PA3JIMYHBIX [TO3UIUOHHBIX CUCTEMAX CUHUCIICHHUS;

CBOOOJIHO OIEPUPOBATH IMOHATHSMH: KOMIUICKCHOEC YHCIO W  MHOXECTBO
KOMIUIEKCHBIX YHCEJ, TPEJICTABIATh KOMIUIGKCHBIE 4YHCIIa B allreOpandecKoi
U TPUTOHOMETPUYECKOW (QopMe, BBINOIHATH apu(PMETHYEecKUe Omepalrd C HUMU
1 n300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:
CBOOOAHO  OMEpUPOBATh  TMOHATHSIMHU:  HUPpPAIMOHAIBHBIE,  TIOKa3aTeIbHBIC
U jorapuMHUUYECKHE HEPABEHCTBA, HAXOJIUTh UX PEIICHUS C IMTOMOIILI0 PABHOCHUIIBLHBIX

IICPCXOA0B;
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OCYIIECTBJISITH OTOOP KOPHEH MpHU pEelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS,;

CBOOOJIHO OIIEPUPOBATH MMOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITh
HEOOXOaUMbIE (OPMYINBI Il PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
HEPABEHCTB;

CBOOOAHO OMNEpUPOBaTh TMOHATUAMHU: CHUCTEMAa U COBOKYIHOCTb YpaBHEHUU
U HEPaBEHCTB, PABHOCHWJIbHBIE CHUCTEMBbI M CHUCTEMBI-CIEACTBUSA, HAXOIUTh pPELICHUS
CUCTEMBl W COBOKYITHOCTE€M palMOHAJIbHBIX, HWPPALUOHAIBHBIX, [OKA3aTEIbHbBIX
U Jjorapu(PMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarh panuoHANbHBIC, HUPPAMOHATBHBIC, TOKa3aTeIbHBIC, JIOTapUMUUECKHE
Y TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, COIEPKAIIME MOLYJIM U TapAMETPHI;

NPUMEHSTH IpapruecKre METObI JJIsl pelICHUs] ypaBHEHUN U HEPABEHCTB, a TAKXKe
3aJa4 C mapaMeTpamu;

MOJIETUPOBATh PEAIbHbIE CUTYAIlMU Ha SI3bIKE alireOpbl, COCTABJIATH BBIPAKEHMUS,
ypaBHEHUSI, HEPABEHCTBA M UX CUCTEMBI 10 YCJIOBUIO 33/1a4H, UCCIIE0BATh TOCTPOEHHBIE
MOJIEJIM C MCIHOJB30BAHMEM aIlapara aiareOpbl, HHTEPIPETUPOBATH MOJYYECHHBIN
pe3yJIbTar.

DOyHKIUHU U TPpaPUKHU:

CTpoUTh TpaduKU KOMIO3MLIMHM (YHKIMH C TOMOIIBIO  3JIEMEHTAPHOIO
UCCIICZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (DYHKLIM;

CTPOUTh TE€OMETPUUECKHE 00pa3bl YpaBHEHUU W HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CcBOOOZHO ONEPUPOBATH MOHATUSAMHU: 'PpaUKH TPUTOHOMETPUUECKUX (DYHKLIHIA;

OPUMEHATh QYHKUUU JIJIS1 MOJIETUPOBAHUS U UCCIEIOBAHMS PEaIbHbIX MPOLIECCOB.

Hauana maTtemaTu4eckoro aHajiu3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCIENOBAHMS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaxXOAWThb HauOoJblllee W HauMEHbIlIee 3HAUCHHUS (YHKIUU HENpPepbIBHOU
Ha OTpPE3KE;

WCIONb30BaTh  MPOU3BOAHYIO ISl  HAaXOXACHHUS  HAWIYYIIErO0  PELIeHHS
B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX, 33]a4ax, JJI ONpPEACIICHUS
CKOpPOCTHU U YCKOPEHUS MpoIiecca, 3aAaHHOT0 (OpMYIIOi Win rpaduKoMm;

CBOOOJTHO OMEpPUPOBATh MOHATHUSIMH: TEPBOOOpa3Hasi, OMpPENETCHHBIM WHTErpall,
HAXOJUTb MEPBOOOPA3HBIE FTIEMEHTAPHBIX (YHKIUN U BBIYUCIIATH HHTErpai IO popmyie
Hrrorona—JleiiOHuma;

HaXOJUTh IUIOMIAIU TUIOCKUX (PUTyp U 00BEMBI TEN ¢ TOMOIIbIO UHTETPaJIa;

UMETh NPEJCTABIEHUE O MAaTeMaTHYeCKOM MOJEIMPOBAaHMU Ha IpUMEpe
cocraBiieHus TudPepeHnanbHbIX YpaBHEHUH;

pelmarb NOpUKIaJHbIE 3aJayd, B TOM YHCIE COLUUAIbHO-3KOHOMHYECKOIO
U (PU3UYECKOro Xapakrepa, CpeCTBAMU MaTEeMaTHUYE€CKOr0 aHaIu3a.
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10 KUIACC
Ha3Banue KonuuectBo OCHOBHbBIE BU/JIbI AESATEILHOCTH
OcCHOBHOE coaepKaHue
paznena (TeMbl) 4acoB o0ydJaromuxcs
MHOXkecTBO 24 MHoO»xecTBO, onepanuu Hcnons30BaTh TEOPETUKO-
JNEHUCTBUTENBHBIX YUCEN. HaJl MHOYXKECTBAMU U UX CBOMCTBA. MHOECTBEHHBIN anmnapar
MHOro4iaeHsI. Huarpammel Ditnepa — BeHna. JUIA OIIMCAHUS X014 PEIIECHUA

PantmonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl TMHEHMHBIX
YpaBHEHUI

[IpuMeHeHne TeOpeTUKo-
MHOKECTBEHHOTO armapara

JUISL pEICHUS 3a7a4.

Parmmonanesabie yncina. OOBIKHOBEHHBIE
U JICCATUYHBIC TPOOH, MIPOIICHTHI,
OECKOHEUHbIE TIEPUOANIECKUE APOOH.
[Tpumenenue apobeit 1 MPOIIEHTOB
TSl PEIICHUS TPUKIIAIHBIX 3a]1a4.
JIeMCTBUTEINIBHBIE YHUCIIA.
PanmoHanbHbie 1 UppalMOHATIbHBIC
yuciaa. ApudMeTHIecKre onepauu

C JEUCTBUTEIbHBIMU YHUCIIAMU.
Mopyie 1EeHCTBUTENBHOTO YUCIIA U €TO
coiicTBa. [IpubmmkeHHbIe
BBIYHCIICHUS, IIPABUJIA OKPYTJIEHUS,
MPUKHUJKA U OLIEHKA pe3yJibTara
BBIUMCJICHU .

MaTeMaTUYECKHX 3a/1a4, a TaKXkKe
peanbHBIX MPOIECCOB U SIBJICHUMH.
OnepupoBaTh MOHATUSIMUA:
palMoHAILHOE YHCII0, OECKOHEYHAs
nepuoaudecKas 1poob, IPOIEHTHI,
UPPALMOHAIBHOE U IEUCTBUTEIBLHOE
YUCII0; MOAYJIb JEHCTBUTEIIBHOTO
YHUCIIa; UCTIOIb30BaTh ATU MOHATHS
IIPU MPOBEACHUH PACCYKICHUM

U JI0Ka3aTeNIbCTB, IPUMEHSTH IPOOU
Y TIPOLEHTHI JIJISl PEIICHUs
MPUKIIAHBIX 337a4 U3 Pa3InYHbIX

OTpaciiel 3HaHUW U peajbHOM KU3HMU.

Hcnonb3oBaTh NpUOIMKEHHBIE
BBIUKCIICHUS, [TPaBUJIa OKPYTJICHUS,
INPUKUJKY U OLEHKY pe3ysbTara
BBIYHCIICHUMU.
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OCHOBHBIE METO/IBI PEMICHUS LIEIIBIX

U ApOOHO-pALIMOHATIBHBIX YpaBHEHUHN
Y HEPABEHCTB. MHOrOWIEHBI OT OJHOU
MEpEMEHHOM. [esieHrne MHOTrO4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousensl ¢ neiapimu
kod(ppunuenramu. Teopema Buera.
Pemienue cucreM JIMHEHHBIX
ypaBHEHUU. Marpuiia CUCTEMBbI
JUHENHBIX ypaBHEHHI. Onpeaenurens
MaTpHUIbl 2%X2, €ro reOMETPUYECKUI
CMBICIT ¥ CBOVMCTBA; BBIYUCIICHUE €T0
3HAYEHUS]; IPUMEHECHUE ONPEACTUTENS
JUISL PELLICHUS] CUCTEMbI JIMHEWHBIX
ypaBHEHUN. Pelienue nmpukinaasbIx
3aJ1a4y ¢ MOMOIIbIO CUCTEMBI JINHEHHBIX
YPaBHEHUMU

[IprMeHATH pa3IndYHbIE METObI
pelieHus paluoHaIbHbIX U IPOOHO-
palMOHANBHBIX YPABHEHUN; a TAKXKe
METOJI UHTEPBAJIOB JUJISl PELLICHUS
HEPABEHCTB.

OnepupoBaTh MOHATUSIMU MHOTOUYJIEH
OT OJHOMW MEPEMEHHOM, Er0 KOPHH;
IMPUMEHSITH JE€JIEHUE MHOTOYJICHA

Ha MHOTOYIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera s pemenus
3a/ad.

OnepupoBaTh MOHITUSAMUA: CUCTEMA
JMHEWHBIX YPaBHEHHM, MATPHUIIA,
ONPEAECIUTEINb MATPULIBL.
Hcrnonp30BaTs CBOMCTBA
ompeaenuTeNs 2 X 2 Ay BBIYUCICHUS
€ro 3HaYCHUS, IPUMEHSTh
ONPENETUTENN ISl PELLICHUS] CUCTEMBbI
JIMHEWHBIX YPaBHEHUM.
MopaenupoBars peanbHbIE CUTyaLlUU
C IOMOIIBIO CUCTEMBI JIMHEWUHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TTOMOUIBIO
MATPHUI] U ONIPEAECTUTETIEH,
MHTEPNPETUPOBATH MOJYYECHHBIN
pe3ynbTar
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OyHKIMYU U TpaduKu.
Crenennast GpyHKIUS
C IIEJIBIM TTOKa3aTesieM

12

DyHKITUS, CTIOCOOBI 3aaHUs () YHKIIHH.
B3aumHo o6patHbie GyHKITUU.
Kommnozunus ¢pynkmuii. I'padux
byHKIIMU. DIIeMEHTapHbIC
npeoOpazoBaHus rpauKoB GyHKIIHM.
OO6nacth onpeeaeHusi 1 MHOKECTBO
3HaueHui pyHkuuu. Hynmu yHkumm.
[TpoMeKyTKH 3HAKOTIOCTOSTHCTBA.
YeTHble 1 HEYCTHBIC (DYHKITUU.
[leprognueckue HyHKITAH.
[IpoMeKyTKM MOHOTOHHOCTH
byHKU. MakCUMyMbl 1 MUHUM yYMBbI
dbyukuuu. Haubomnbiee u HauMeHbIee
3HauUeHHUE (PYHKIIMH HA MPOMEXYTKE.
Jluneitnasi, kBaapaTU4aHas U APoOHO-
JuHeHas QyHKIMU. DIIEMEHTapHOe
WCCIIeIOBAaHNE U TTOCTPOCHUE TPadrKOB
TUX (PYHKIIMM.

CrerneHb ¢ LEIbIM MOKa3aTeNIeM.
bunom Herotona.

CremneHHass QyHKIHS C HATYPATbHBIM
Y LIEJIBIM ITOKa3aTeneM. Ee cBoncTBa

U rpaduk

OnepupoBaTh MOHATUSAMU: QYHKITHS,
CrocoObI 3a/1aHus PYHKITUHU; B3aUMHO
oOpaTHbie (DYHKIIH, KOMIIO3UITUS
byukuuii, rpadguk GyHKIIMNA, 006JIACThH
OTpeNieJICHHs] 1 MHOKECTBO 3HAUCHUN
byHKUMY, HYIU QYHKINH,
IPOMEXKYTKH 3HAKOMOCTOSHCTBA;
JUHEHas1, KBaipaTU4yHasi, ApoOHO-
JVHEWHas U CTeTNeHHas (PyHKIUU.
BrInonHATh 351eMeHTapHbIe
npeoOpa3zoBaHus TpaduKOB QyHKIUH.
3HaTh U YMETh JTOKA3bIBATh YETHOCTh
WM HEUYETHOCTh (DYHKITUH,
NEePUOIUIHOCTh (PYHKIIMH, HAXOIUTD
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIMHA, MAKCUMYMBl 1 MUHUMYMBI
GbyHKUIMY, HauOoJIbIIIEE M HAUMEHbBIIIEe
3HaYeHNe PYHKIIMN HA TIPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpaugecky CBOMCTBA JIMHEWHOM,
KBaJPaTUYHOU, TPOOHO-TMHEHHON U
CTETICHHOM (PYHKIIMIA.

BripaxaTs ¢popmMynamMu 3aBUCUMOCTH
MEXIy BETUYMHAMHU.

3HaTh ONpeIeICHUE U CBOMCTBA
CTETICHHU C 1IeJIBIM I10Ka3aTeNeM;
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MOAXOIAILYIO (POPMY 3aIKCH
JEUCTBUTENBHBIX YUCEN JJI PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTaBICHUS
JTAHHBIX

IToka3arenbHbIE ypaBHEHHS

IIOKA3aTEJIEM U €€ CBOMCTBA.
[Toka3zaTtenbHas QyHKIUS, €€ CBOMCTBA
u rpaduk. Mcnons3zoBanue rpaduxa
GyHKIMY IS pelIeHUs] ypaBHEHUM.
[TokazaTenbHble ypaBHEHUS. OCHOBHBIE
METO/bI PEUIEHHUS OKA3aTEeIbHBIX
YpPaBHEHUMU

ApudmMernyeckuii KopeHb 15 ApudmMeTnueckuii KopeHb dopmyIMpoBaTh, 3aIIUCHIBATH
n-O CTEITICHHU. HATYpaJIbHOM CTENEHU U €T0 CBOMCTBA. | B CUMBOJIMYECKOU (popme
HppaunonansHeie [TpeoOpazoBaHus YHCIOBBIX Y WCIIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHUS BBIPAKEHUH, CONEPKALUX CTEIIEHH n-0¥ cTeneHu Ajs mpeoOpa3oBaHUs
Y KOPHH. BBIPAKEHUM.
HppanmoHanbHble YpaBHEHUS. HaxoauTe pemenus nppanroHalbHbIX
OCHOBHBIE METO/IBI PEILICHHUS YPaBHEHHUM C IIOMOIIBIO
VPPALMOHAIBHBIX YPaBHEHUN. PAaBHOCHWJIBHBIX IIEPEXO0I0B WIIN
PaBHOCHIIBHBIE IEPEXOABI B PELIEHUN OCYLIECTBIISASI IPOBEPKY KOPHEM.
VUPPALMOHAIBHBIX YPaBHEHHM. Crpoutb rpapuk pyHKIIMU KOPHS
CgoiicTBa u rpaduK KOpHS n-ou n-oM CTETEeHH Kak o0paTHOM
CTENEeHH KaK (PyHKIIMU 00paTHOU JUTsl QYHKITMU CTENIEHU C HATYPaJbHbIM
CTEIIEHU C HATYPAJIbHBIM IIOKA3aTeeM | IOKa3aTeeM
[TokazarenbHast GyHKITHUS. 10 Crenens ¢ paluoHaIbHbIM DopMyIIHPOBATh OIMPEICITICHUE

CTENEHU C palliOHAIbHBIM
IIOKa3aTEJIEM.

BrinonssaTe npeodpa3oBaHus
YHUCJIOBBIX BBIPAKEHUM, COAEPKAILUX
CTENEHU C pallOHAIBHBIM
IIOKAa3aTeJIEM.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTPOEHUs rpaduka
MOKAa3aTeJIbHON (YHKUIWU U U3YYCHUS
€€ CBOMCTB.

HaxoauTe pemienns noka3aTeabHbIX
YPaBHEHHMU

BBIPA’KCHUA U YPABHCHHUA

Jlorapudmuueckast GyHKIMS. 18 Jlorapudm uncna. ColicTBa JlaBaTh onpezenenue gorapudma
Jlorapudmuueckue norapudma. JlecaTuunbie qyucia; AECATUYHOIO U HATYPaJIbHOTO
yYpaBHEHUS U HaTypaJibHbIE JOTaprU(pMBbI. Jorapudma.
[IpeoOpa3oBanre BEIpAKECHUM, Hcnons3oBaTh CBOKCTBA JIorapu(MOB
COJZIEPIKAIIUX JIOTapU(PMBI. JUTsI TipeoOpa3oBaHMs
Jlorapudmudeckast hpyHKIMS, Jorapu(MUYECKUX BbIPAKEHUN.
€e CBOMCTBA U rpaduk. Crpouts rpadguk gsorapupmMuydecKon
Hcnonb3oBanue rpaduka GpyHKIUN (GyHKUIMU KaK 0OpaTHOM
JUISL PELICHUS] YPABHEHU . K MIOKa3aTEJIbHOU U UCIIOIb30BaTh
Jlorapudmudeckre ypaBHEHHUSI. CBOICTBA JIOrapuPMUIECKON HYHKITUN
OCHOBHBIE METO/IBI PELLICHHUS JUISL pELIEHUS 3a7a4.
Jorapu(MUIECKUX ypaBHEHUH. Haxonuth peuienus
PaBHOCHIIBHBIE IEPEXOABI B PEILLIEHUN Jorapu(MUUYECKUX ypaBHEHUN
Jorapu(MUYECKUX ypaBHEHUN C IOMOILBIO PABHOCUJIbHBIX NIEPEXO0B
WJIM OCYLIECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC M KOTaHreHC | JlaBaTh ompejeNneHns CUHyca,

YUCJIOBOr0 apryMeHTa. APKCUHYC,
apKKOCHUHYC U apKTaHT'€HC YMCIOBOTO
aprymeHTa.

TpuronomMmerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHT€HCA
YUCJIOBOI0 apryMEHTA; a TAKXKE
apKCUHYCa, apKKOCHUHYyCa U
apKTaHTeHCa YUCIa.
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OIpe/IeNICHUE TPUTOHOMETPUYECKUX
(G YHKIIMI YMCIOBOTO apryMEHTa.
OCHOBHBIEC TPUTOHOMETPUUECKHE
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUICCKUX
YpaBHECHUU

[TprMeHSITH OCHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI

JUTsI ipeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHU.
[TpumeHATH POPMYITBI TPUTOHOMETPHH
JUTSI PEIIICHUST OCHOBHBIX THITOB
TPUTOHOMETPUUIECKUX YPAaBHEHUN

[TocnenoBaTenbHOCTU
U TIPOTPECCUu

10

ITocnenoBaTeabHOCTH, CIOCOOBI
3aJIaHUS TTOCJIEI0BaTEIbHOCTEH.
Meron MaTeMaTUYECKON UHIYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
IIOCJIEIOBATENBHOCTH. McTopus
aHajn3a 0ECKOHECYHO MaJIbIX.
Apudmerrnueckas 1 reoMeTpruIecKast
MIPOTPECCHUMU.

beckoneuHno yobiBaromas
FEOMETPUYECKas IPOrPECCHSL.
CyMmMa OeCKOHEUHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTrPECCHM.
JInHEeNHBIN U DKCIIOHESHIINAJIBLHBIN
poct. YHucio e.

dopmyIia CIOKHBIX MPOIICHTOB.
Hcnonb30BaHue MpoOrpeccuu

JUTISL PEIICHUS PeIbHBIX 3a/1a4
MPUKJIATHOTO XapaKTepa

OnepupoBaTh MOHATHIMU:
MOCJIEA0BATEIbHOCTh, CIIOCOOBI
3a/IaHUS TIOCJIEI0BATENbHOCTEM;
MOHOTOHHBIE U OTPAaHHYECHHBIC
NOCJIEA0BATENbHOCTH; UCCIEA0BATh
NOCJIEA0BATEILHOCTH Ha
MOHOTOHHOCTh Y OTPaHUYEHHOCTb.
[Tomyyats mipencraBieHue

00 OCHOBHBIX HJICSIX aHAIH3a
OECKOHEUHO MaJIbIX.

JlaBatb onpenenenue
apu(PMETHIECKON 1 TEOMETPUUIECKOMN
nporpeccuu. /JJoka3piBaTh CBOMCTBA
apumMeTHIecKoi U reOMETPUYECKON
MIPOrPECCUU, HAXOIUTh CYMMY UJIEHOB
MPOTPECCUU, & TAKKE CYMMY UJIEHOB
OECKOHEYHO yObIBaOIIECH
TEOMETPUYECKON TPOTPECCHH.
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Hcnons3oBars porpeccun

IUI pellieHus 3a1a4 IPUKIagHOrO
Xapaxkrep.

[TpumMeHATh POpMYILy CIIOKHBIX
IIPOLICHTOB IS PELICHUs 3a1a4
U3 pEAIbHOMN ITPAKTUKU

HenpepsiBHbIE PYHKIIHH.
[IpousBoaHas

20

HenpepbiBHBIE PYHKIIMH U UX
cBoucTBa. Touka pa3pbiBa.
AcuMnToThI rpaduKoB (PYHKIUHN.
CaoiicTBa (hyHKIIMI HEMPEPHIBHBIX
Ha OTpe3ke. MeTox NHTEpBaJIOB

JUIsl PELLIEHUS] HEPaBEHCTB.
[IpruMeHeHne CBOMCTB HENPEPBHIBHBIX
GyHKUMNA 1715 pelieHus 3a1ay.
[lepBas u BTOpast HpOU3BOAHBIE
¢byukuuu. OnpeneneHue,
TEOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOU3BOJHOMN. Y paBHEHHE
KacaTeNIbHOM K TpapuKy QyHKIIHH.
[Ipon3BOIHBIE DIIEMEHTAPHBIX
dbynkui. [IpousBogHAsS CYMMBI,
IIPOU3BEICHUSA, YACTHOTO

Y KOMIO3ULINU (PyHKIUI

OmnepupoBaTh NOHATUAMHU: QYHKIIHS
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKITMH, aCHMIITOTA
rpaduka QyHKIIUH.

[IpuMeHsTh CBOKCTBA HENMPEPHIBHBIX
GbyHKIUN 715 pelieHus 3a/1ay.
OnepupoBaTh NOHATHSIMU: TIEPBAst U
BTOpasi IPOU3BOIHbIE (DYHKITUY;
NOHUMAaTh (PU3UYECKUH U
F€OMETPUUYECKUIN CMBICII IIPOU3BOIHOM;
3alUChIBATh YPAaBHEHHE KacaTeIIbHOM.
Brrunciars npou3BOAHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U CIIOKHOU
b yHKITHH.

N3y4yaTh Npou3BOAHBIE 3JIEMEHTAPHBIX
b YHKITUH.

Hcrnonp30BaTh reOMETPUYECKUI

U (PM3UYECKUIN CMBICI TTPOU3BOTHOM
JUISL pELICHUS 3a/1a4
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YACOB 110 ITPOTPAMME

[ToBTOpEHUE, 00001ICHME, 5 OCHOBHBIE MTOHATHUS Kypca aJreOpsl [IpuMeHATH OCHOBHBIE TOHATHS Kypca
CUCTEMaTHU3alNsl 3HAHUI Y HavyaJl MaTeMaTUYeCKOro aHain3a ayreOpbl U HaYajl MaTEMaTUYECKOT 0
10 xnacca, 00001IEHHE aHaM3a JUIs PeIIeHus 3a1a4
Y CUCTEMATHU3als 3HAHUU Y3 PEAIbHOM KU3HU U APYTUX
IIKOJIBHBIX IPEAMETOB
OBUIEE KOJIMYECTBO 136
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11 KVIACC
HasBanue KommuectBo OCHOBHOE cozepKaHue paszaena OcCHOBHBIE BH/JIbI I€ATEILHOCTH
paszzena (TeMbl) 4acoB (Tembr) oOydJarommxcs
Hccnenosanue GyHKimii 22 IIpruMmeHenune nponu3BoaHOM Crtpoutb rpaguk KOMIO3UIINH

C MMOMOIIBIO IIPOU3BOTHOM

K MCCIIEI0BaHNIO () YHKIUNA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOosp1iero

Y HAaUMEHBILIErO 3HAYCHHUS
HEMPEPHIBHON (PYHKIIMM HA OTPE3KE.
[IpumMeHnenune npon3BOIHON

JUTSL HAXOKJIEHUSI HAMJTY4ILEro
pELICHNs B IPUKIIAIHBIX 3a/1a4ax,
JUISI OIIPENIENIEHUSI CKOPOCTH

Y YCKOpEHUS MPoLIEcCca, 3alaHHOTO
dbopmyroi umm rpaduKoM.
Komnozunust pyHKIui.
['eomeTpuueckre 00pas3bl ypaBHEHUN
Y HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH

(GYHKUUNA € TOMOILBIO 3JIEMEHTAPHOTO
UCCIEA0BAHUS U CBOMCTB KOMIIO3ULINH.
Ctpoutb reoMeTpuyecKue oopasbl
YPaBHEHUW U HEPABEHCTB

Ha KOOPJAMHATHOM IJIOCKOCTH.
Hcnosnb30BaTh MPOU3BOIHYIO

JUIsL KicclieoBaHus (PyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJWUTh HauOoJbIllee U HAUMEHbIIEe
3HayeHUs! GYHKIMH HETIPEPhIBHON Ha
OTpe3Ke; CTPOUTH Trpaduku HyHKIIHIMA
Ha OCHOBaHUU MPOBEAEHHOTO
UCCIIEOBAHUA.

Hcnonbs30BaTh TPOU3BOJHYIO

JUIS1 HAXOKJICHUSI HAUJTy4IlIero
pELIECHUS B IPUKIIAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHMYECKUX, 3a/1a4ax,
JUTSI OIIpeNIeNIEHUsI CKOPOCTHU

Y YCKOpEHUS IIPpoLecca, 3aJaHHOTO
dbopmyroi umm rpaduKoM.

[Tonyuars nipeacraBieHue
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O IPUMEHEHNUH MPOU3BOTHON
B PA3JIMYHBIX OTPACISAX 3HAHUN
[lepBooOpa3Hast u UHTETpas 12 [lepBooOpa3Hasi, OCHOBHOE CBONCTBO OnepupoBaTh MOHATHIMU:
nepBooOpa3HbIX. [lepBooOpas3Hbie nepBooOpa3Hasi ¥ OIpeIeICHHbBIN
aneMeHTapHbIX GyHkmid. [IpaBuna unTerpain. Haxoauts nepBooOpasHbie
HAXOXKJEHUS IEPBOOOPA3HBIX. AIEMEHTAPHBIX (DYHKIIMI ¥ BBIYUCIISATH
HNurerpan. ['eoMmeTpuuecknii CMbICI uHTerpai o ¢gopmyne Hprorona—
MHTErpana. Beruncienue JleriOHUII1A.
OIPEJECICHHOI0 UHTETpaja HaxoauTh miomaau miockux Guryp
o ¢hopmyine Hprorona— Jleitouua. 1 00bEMBI TEJI C TIOMOIIBIO
[IpumeHenue uHTerpaia OIPEEIICHHOT0 NHTErpaa.
JUTSL HAXOKJIEHUS TUTOIaaei 3HaKOMUTBCA C MaTEMaTUYECKUM
II0CKHX (hUryp u 00beMoB MOZENMPOBAHUEM HA NPUMEPE
TEOMETPUYECKUX TEN. muddepeHnaIbHbIX YpaBHEHHM.
[Ipumeps! pemieHui [Tony4dars npeacTaBiIeHUe O 3HAYEHUH
muddepeHanbHbIX YpaBHECHUIM. BBEJICHUS MTOHATHS UHTErpaJia
MartemMaTtnueckoe MOIEIMPOBAHNE B Pa3BUTUU MATEMaTUKHU
peaNbHBIX MPOLIECCOB € MTOMOILBIO
nuddepeHnanbHbIX YpaBHEHUH
['paduku 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBaTh HUPPOBBIE PECYPCHI
TPUTOHOMETPUYECKUX CBOMCTBA U TpaduKH. JUTSl TOCTPOEHUS TpauKOB
(yHKIMIA. OT00p KOpHEN TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX (HYHKIIUU
Tpuronomerpuueckue YPaBHEHUH C IOMOLIBIO Y U3YYEHHSI UX CBOMCTB.
HEPABEHCTBA TPUTOHOMETPUYECKON OKPYXKHOCTH. Pewmate Tpuronomerpuyeckue
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Pemenue TpUroHOMETPUYECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILIECTBIISATH OTOOP
KOPHEW C TOMOLIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsTh POPMYITBI TPUTOHOMETPUU
JUTSl pEeIIeHUs] OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE PECYPCHI
JUISI IOCTPOEHUS U UCCIIEI0OBAHMS
rpa¢ukoB GyHKIUN

WppauunonansHele,
NIOKAa3aTeJIbHbIE U
norapugMudecKue
HEPABEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeJbHBIX U JIOrapu(pMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHUS
UPPALMOHAIIEHBIX HEPABEHCTB.
['paduyeckrie MeTOABI pEIICHUS
MPPALMOHAIBHBIX, ITOKA3aTEIbHBIX

U Jlorapu(pMUYEecKux ypaBHEHUN

Y HEPABEHCTB

[IpuMeHATH CBOKCTBA MOKA3aTENbHOU
u jjorapumudeckon QyHKIui

K PELIEHUIO NTOKa3aTeJIbHbIX

¥ JIOTapu(PMHUUECKUX HEPABEHCTB.
O60cHOBaTH PAaBHOCHJIBHOCTD
TIEPEXO0JIOB.

Pemates uppannoHanbHbie

U KOMOMHUPOBAHHbIE

HEPABEHCTBA,

C TIOMOIIBI0 PAaBHOCHJIbHBIX
NIEPEXOIOB.

Hcnonb3oBath rpaduyecKkue METOAbI
¥ CBOWCTBA BXOSIINX B ypaBHEHHE
WJIM HEPABEHCTBO (DYHKIIHIMA

JUIS pellieHus 3a7jaun
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KomriekcHble yncia 10 Komrmutekcubie uncna. Anreopandeckas | OnepupoBaTh MOHATHIMH:

¥ TpUTOHOMETpHYecKas (DOPMBI 3alIUCH | KOMIUIEKCHOE YMCJIO U MHOXKECTBO

KOMIIJICGKCHOT'O YHCIa. KOMIIJICKCHBIX YHCEIL.

ApudmeTrnyeckue onepaiuu [IpeacTaBasTh KOMILIEKCHBIC YHCIIA

C KOMILJIEKCHBIMUY YHCJIAMH. B ajreOpanyeckoit

N300pakeHne KOMIUIEKCHBIX YHCE U TpUTOHOMETpUYecKon popme.

Ha KOOPJIMHATHOM IJIOCKOCTH. Beimonusates apudmerndeckue

®opmyna Myaspa. Kopuu n-oi omnepanuy ¢ HUMU.

CTEIICH! M3 KOMIUIEKCHOT'O YHCJIA. N300pakaTh KOMIUIEKCHBIE YUCTIa

[IpuMeHeHnEe KOMIIEKCHBIX YHCEeI Ha KOOPJMHATHOM MJIOCKOCTH.

JUIA peteHust GU3NIECKux [TpumensaTe popmyny MyaBpa

Y F€OMETPUUECKHX 3a71a4 Y MOJIy4aTh MPEeJICTaBICHUE O KOPHIX
n-0 CTEIICHM U3 KOMIIJICKCHOI'O YHCJIa.
3HAaKOMUTHCA C MPUMEPAMU
MPUMEHEHUST KOMIUIEKCHBIX YHCEl
JUISL PEIICHUS] TEOMETPUUECKUX
U pu3nyecKux 3aaau

HatypanbHbie u 11enble ynucna 10 HatypanbHbie U 11e51ble Yucia. OnepupoBaTh MOHSATUSIMU

[IprMeHeHne PU3HAKOB JETUMOCTH HaTypaJbHOE U 1EJI0€ YHCIIO,

uenbix yncen, HOJl u HOK, ocratkoB MHO’KE€CTBO HAaTYpaJbHbBIX U LIEJIBIX

110 MOJTYJIIO, alnroput™Ma EBkinaa YHCel.

JUISL PEILICHUS 3a]1a4 B LIEJIbIX YHCIIax Hcnonbs3oBaTh MPU3HAKU JIETUMOCTH
LEJIBIX YUCEN; OCTATKU MO MOJTYJIIO;
HO/I n HOK HarypanbHbIX yncesn;
anroput™ EBKinaa st pereHust
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3a/1a4.
3anuceiBaTh HATYpaJIbHbIE YHCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAaX
CUMCIICHHUS
CucTtemMbl pallMOHAIBHBIX, 12 Cucrema U COBOKYITHOCTh YPaBHEHHIA. OnepupoBaTh MOHATHSIMH: CUCTEMA
MppallOHAIbHBIX PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- Y COBOKYITHOCTb YpPaBHEHHUI
NOKa3aTeIbHbIX CJIE/ICTBUSI. Y HEPABEHCTB; PEIIEHUE CUCTEMBI
U Jjorapu(pMudeckux OCHOBHBIE METO/IbI PEUICHHS CUCTEM WJIM COBOKYITHOCTH; PAaBHOCUJIbHBIE
ypaBHEHUM Y COBOKYITHOCTEN pallMOHAJIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
VPPALMOHAIIBHBIX, ITOKA3aTEIbHBIX Haxonuts pelieHus cucreM
U Jorapu(pMUUECKUX YpaBHEHUM. Y COBOKYITHOCTEW LEJIBIX
[IpmeHeHue ypaBHEHU, CUCTEM palMOHANIbHBIX, UPPALMOHAIBHBIX,
Y HEPABEHCTB K PEILICHUIO MOKA3aTeJbHbIX U JOrapu(pMUUYECKUX
MaTeMaTUYeCKUX 3aJa4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 PA3IMYHBIX 00JIacTeil HAYKH [IpuMeHATh CUCTEMBI YPABHEHU I
Y PEATbHOM KU3HU, UHTEPIIPETALIUS K PELICHUIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3YyJIbTAaTOB U3 PA3IMYHBIX 00J1acTel 3HAHUI
Y pEAIbHOM JKU3HU;
MHTEPIPETUPOBATH MOTYyYEHHbIE
peneHus.
Hcnonb3oBath 1udpoBbIe
pecypesl
3agauu ¢ mapamerpamu 16 PanmnonanbHble, HppanoHaNbHEIE, BriOuparts ciocod perieHus
MOKa3aTebHbIE, JIorapu(MHUUecKue palMOHANIbHBIX, UPPALIMOHAIBHBIX,
Y TPUTOHOMETPUYECKHE YPaBHEHMUS, MOKAa3aTeNIbHBIX, JOrapu(PMUUECKUX
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HEPABEHCTBA U CUCTEMBI
C ITapaMeTpaMH.

[TocTpoeHue u uccieaoBaHue
MaTeMaTUYECKHX MOJIEIEH pealbHbIX
CUTYallHi C TIOMOIIBI YPaBHEHUH,
CUCTEM YPaBHEHUU 1 HEPABEHCTB

C mapameTrpamu

Y TPUTOHOMETPUYECKUX YpaBHEHUI
Y HEPABEHCTB, COAEPIKALIUX
MOJYJIH U ITapaMeTPBbI.

[TpumensTe rpaduueckue

Y AHAIUTHYECKUE METOJBI JIIS
pELIEHNs YPAaBHEHUI U HEPABEHCTB
C mapameTpaMu, a TaKxke
uccienoBanue GyHKIMI MeTogaMu
MaTeMaTUYECKOro aHAJIN3a.
CtpouTh U uccneaoBaTh
MaTeMaTUYECKHE MOJEIH PEATbHBIX
CUTyalUi C IIOMOUIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamu

IToBTOpEeHUE, 0600ITICHNE,
cucTeMaTHh3alusg 3HaHU!

16

OCHOBHBIC ITOHATHS ¥ METOMBI Kypca,
0000I1IEHIE U CUCTEMATH3AIU 3HAHUI

MonenupoBaTh peaibHblE CUTYaIH
Ha SI3BIKE anreOphl, COCTABIIATh
BBIPA)KECHHUS, YPAaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI 10 YCJIOBHUIO 3aJ1a4H,
UCCJIeIOBATh MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BaHKUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOTYyYEHHBIH
pe3ynbTar.

[TpumensaTh pyHKIMH

JUTS. MOJICTTUPOBAHUS U ICCIICTOBAHUS
peaTbHBIX MPOIECCOB.
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Pemate npukiiagasie 3a1a4u,

B TOM YHCJIE COIIMAIIBHO-
PKOHOMHYECKOTO U (PHU3NIECKOTO
XapakTepa, CpeJICTBaMHU alreOphl
1 MaTEMaTHYECKOI0 aHaJIM3a

OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME
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®EJEPAJIBHAS PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUSI»

INOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBiIsieTcss OJHUM M3 0a30BBIX KYpPCOB HAa YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHusl, TaKk Kak 00€CIEYNBAET BO3MOKHOCTh U3YUEHUS JUCIUIUIMH €CTECTBEHHO -
HAay4HOM HAIPaBIEHHOCTM M TMPEIMETOB TyMAaHUTApHOro IukiIa. Jlornueckoe
MBIIUIEHUE, (QOopMUpYEMOE MpU HU3YYEHUH OOYYaroUMMHUCA TOHSATHUHUHBIX OCHOB
Ir€OMETPUM, TIPU JOKA3aTEIbCTBE TEOPEM M TMOCTPOEHUU ULEMOYKH JIOTHYECKUX
YTBEPKIACHUM IIPU PELICHUU T€OMETPUUECKHUX 33/1a4, YMEHUE BbIIBUTATh U ONPOBEPraTh
TMIIOTE3bI HEIIOCPEACTBEHHO UCIIOJIB3YIOTCS TP PELIEHUU 3a/1a4 €CTECTBEHHO-HAYYHOI' O
LIUKJIa, B YACTHOCTH (PU3NUYECKUX 3a]a4.

Llenb ocBoeHus mporpaMMbl yueOHOro Kypca «l'eomerpusi» Ha yriyOJI€HHOM
YPOBHE — pa3BUTHE HMHAMBUAYAIbHBIX CHOCOOHOCTEH OOydaromMXcs NpU HU3YyYEHUHU
TeOMETpPUH, KaK COCTaBJISIONICH MpeaMeTHON obnactu «Marematruka u HHGOPMATHKA
yepe3 obecreyeHue BO3MOXKHOCTH NMPUOOPETEHUs U HCIONb30BaHUs Oosee TIyOOKHX
TEOMETPUYECKUX 3HAHUW M JACUCTBUM, CHEUU(PUUHBIX T'€OMETPUU, U HEOOXOIUMBIX
JUISL YCIIEITHOTO MPO(ECCHOHATIBHOIO 00pa3oBaHUs, CBSI3aHHOIO C HMCIOJb30BAHUEM
MAaTEMaTUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TE€OMETpUM Ha YIIIYOJEHHOM YpOBHE,
pacIIUPSIOMIUMY M YCHIIMBAIOIMMHU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

paclIMpeHue IMpPEICTAaBICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYpBI
U GOpMUPOBAHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUHU C OKPYKAIOIIUM MHUPOM;

(opMUpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTypaxX Kak O BaXKHEHUIIUX
MAaTeMaTHYECKUX MOJENAX, IMO3BOJLIIOIIMX OINKUCHIBATH M HM3Yy4YaTb pa3HbIC SIBICHMS
OKpYKaroIIero Mupa, 3HaHUE MOHATHMHOrO ammapara no pasgeny «CTepeoMeTpus»
y4e0HOT 0 Kypca reOMEeTpHH;

(dopMUpOBaHUE YMEHHs BJIaJIeTh OCHOBHBIMU TMOHSTHUSIMU O TMPOCTPAHCTBEHHBIX
durypax u UX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeM, (QOpMynT H yMeHHue
UX NPUMEHATh, YMEHUS JIOKa3bIBaThb TEOPEMbl M HAXOJAWUTh HECTAHAAPTHBIE CIOCOOBI
peleHus 3a1ay;

(opMHUpOBaHUE YMEHHUS paclo3HaBaTh HA YepTEXKaxX, MOJIEISAX U B PEAIbHOM MUPE
MHOI'OTPaHHUKY U Te€jla BPAllleHUsA, KOHCTPYHPOBATh I'€OMETPUYECKUE MOJIEIIN;

(GopMUpOBaHUE TOHUMAHUS BO3MOXHOCTHM AaKCMOMAaTHYECKOTO0 MOCTPOEHUs
MaTeMaTUYeCKUX  Teopuil, (QOopMUpOBaHHWE MOHMMAaHMUS  POJM  AKCHOMATUKU
TP MPOBEJICHUU PACCYKICHUN;

dbopMUpoBaHUE YMEHMsS BIAJETh METOAAMH JIOKA3aTEIbCTB U aJIrOPUTMOB
pELIeHUsl, YMEHUA UX NPUMEHATH, NPOBOAMTH JOKA3aTENIbHBIE PACCYKIECHUSA B XOJE
pEeLICHUsI CTEPEOMETPUYECKUX 3a7a4 M 33aJad C IPAKTUYECKUM COIEP)KAHMEM,
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(GopMupoBaHUE NPEICTABICHUS O HEOOXOIUMOCTU JI0OKA3aTeIbCTB MPU OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEP)KJIECHUW M pPOJIM aKCUOMATHKU B TMPOBEICHUU JEIYyKTHBHBIX
PacCyXJICHUU;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEM
oOyyaroumxcsi, IMO3HABAaTE€JIbHOW  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBIIUICHHUSI, HHTEPECA K U3YYEHHUIO T€OMETPHH;

(opMupoBaHuE PYHKIMOHAILHON I'PaMOTHOCTH, PEJIEBAHTHON r€OMETPHUH: YMEHUS
pacrio3HaBaTh MPOSBICHUS T'€OMETPUUECKUX MOHATHUN, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEabHBIX JKU3HEHHBIX CUTYalMsIX M IPU U3YyYCHUH APYTrUX y4EOHBIX MPEIMETOB,
NPOSIBJICHUSI  3aBUCHUMOCTEM UM  3aKOHOMEPHOCTEH, MOJIEIMPOBAHUS  peaJbHBIX
CUTYallMil, HCCIEJOBAHUS IOCTPOCHHBIX MOJEIEH, HWHTEPIpPETalund MOJYyYEHHBIX
pE3YJIBTATOB.

OCHOBHBIMM ~ COZIEpXKATENbHBIMM ~ JIMHUSAMU y4eOHoOro Kkypca «I['eomerpus»
B 10-11 «xmaccax sBisitorcs: «lIpsiMble W TUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanaukmn», «Tena BpameHus», «BeKTopsl U KOOpAUWHATHI B MPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO T1peboBaHHE «YMETh OIEPUPOBATH
HNOHATUSAMMY», PEJICBAaHTHBIX I'€OMETPUU Ha YIIIyOJIeHHOM ypoBHE oOyueHus B 10-11
KJlaccaX, OTHOCHTCS KO BCEM COJAepXKaTelbHbIM JIMHUAM Y4eOHOro Kypca,
a popMHpOBaHHE JJOTUYECKUX YMEHHUM pacrpeiesisieTcsi He TOIbKO M0 COAepKaTeIbHbIM
JUHUSM, HO W 1o roaam oOyudeHus. CoaepkaHue o0pa3oBaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yjbTaTaM  ocBoeHus  DenepanbHoil  paboyeil  mporpammel,
pactpesielIeHHbIM IO To/aM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM O0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPUHLHUIIMAIBHBIM BOMNpOcaM oOydarouiecs oOpalainch
HEOJIHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIaICHUE T€OMETPUUECKUMU MOHATUSIMU
U HaBbIKAMM IIOCJIEIOBATEIbBHO U IOCTYNATEIbHO, C COOJIOJEHUEM IpPUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMUS BKIIOYAaTh B OOILIYID CHCTEMY I'€OMETPHUYECKUX
NpEACTaBICHUN OOydaloluXcs, paclupsiss W yrayonsas ee, o0pa3ys MpOYHbIE
MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHHUIO T€OMETPUH Ha YIIIyOJIEHHOM YPOBHE I103BOJISET:

co3nath ycnoBus A quddepeHnnanuy o0ydeHus, MOCTPOCHUS MHIUBUTyaTbHbBIX
o0pa3oBaTeNbHBIX MPOrpaMM, OOECHEYHUTh YIIYOJEHHOE HW3YYEHUE TI€OMETPHUH
KaK COCTaBJIAIOIIEN yueOHOro npeamera «Maremarukay;

HOJArOTOBUTh OOYYAIOUIUXCA K MPOJOJDKEHHMIO HM3YYEHHsS] MAaTEMaTHKU C Y4€TOM
BbIOOpa Oynymied mnpodeccuun, oOecreurBas MNPEEeMCTBEHHOCTh MEXIY OOIUM
1 IpohecCuoHaNbHBIM 00pa30BaHUEM.

OOmiee YMCIO YacOB, PEKOMEHJOBAaHHBIX JUIS HW3Y4YEHHS Y4eOHOro Kypca
«['eomerpus» Ha yrmyOneHHoM ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 yaca
B Hezenmo), B 11 kmacce — 102 yaca (3 yaca B HeZleto).
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COJEPXXAHUE OBYYEHUA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsiMasi, INUIOCKOCTh, MPOCTPAHCTBO.
[TonaTre 006 aKCMOMaTUYECKOM IMOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJIEACTBUA U3 HUX.

B3anMmHOe pacmonokeHue TOpsSMBIX B MIPOCTPAHCTBE:  IEpeCeKarolIuecs,
NapajuleJbHbIE U CKpeluBaromecs npsMble. [Ipu3Haku CKpEIMBAKOIIMXCA MPSIMBIX.
[lapamienbHOCTh TPSIMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MApAJJIEIbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MMAPAJUICIBHOCTD TPEX MPSAMBIX, IaPAJUICIbHOCTD IPAMON U TUIOCKOCTH.
[lapannenbHOoe M LIEHTpabHOE MPOEKTUpPOBaHME, H300paxkeHue ¢Guryp. OCHOBHBIC
CBOMCTBa MapauielbHOr0 MpoeKkTupoBaHusd. W3zoOpaxenue ¢uryp B mapaienbHOR
IIPOCKLMH. YTJIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIY NPSIMbIMU
B NIpoCTpaHCTBe. llapayenbHOCTh IIIOCKOCTEMN: MapasiesibHbIE IJIOCKOCTH, CBOMCTBA
napajuienbHbIX IUIOCKocTel. [Ipocreiimne nmpocTpaHCTBEHHBIE (PUIYphl HA IUIOCKOCTH:
TETpa’aAp, NapajuiesIeUIE], IOCTPOCHUE CEYEHUN.

[leprieHIUKYJIAPHOCTh MPSAMOUW M IUIOCKOCTH: NEPHEHAUKYJSPHBIE IPAMBIC
B IIPOCTPAHCTBE, IPSIMBIE NAPAJLICIbHBIC U NEPIEHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPNEHANKYJIIPHOCTU TMPSAMOU M TUIOCKOCTH, T€OpEMa O NPSIMOM IMEPNEHINKYISIPHOU
IJIOCKOCTU. OpTOroHanbHOE NPOEKTUpOBaHWE. llepneHauKyimssp W HAKIOHHBIE:
pPacCTOSTHAE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 IJIOCKOCTH, MPOEKIIUS
burypsl Ha IIJIOCKOCTb. [lepnenauKyIspHOCTH IJIOCKOCTEH: IIPU3HAK
NEPIEHANKYJIIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpex NepIneHIUKYIIApax.

VYTribel B IPOCTPAHCTBE: YIOJI MEXAY MPAMOM M IJIOCKOCTBIO, ABYIPAHHBIN IO,
JMHENHBIA yroyl ABYyrpaHHOro yrijia. TpexrpaHHbIi U MHOrorpaHssie yriel. CBoiicTBa
IUIOCKMX YTJIOB MHOrOrpaHHoro yria. CBOHCTBAa IUIOCKUX M JBYIPaHHBIX YIJIOB
TPEXT'PAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPaHHOTO YIJIA.

MHoOrorpaHHuKu

Buibl MHOTOrpaHHUKOB, pa3BepTKa MHOrOrpaHHuka. [lpusma: n-yrospHas npusma,
npsiMas W HaKJOHHAsT TPU3MbI, OOKOBas U TMOJHAS TOBEPXHOCTh MPU3MBIL.
[Napannenenunen, npAMOYTOJBHBIN MapAJUICIEIUIEN U €ro CBoKCcTBA. Kparuaimue mytu
Ha T[IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. [Mupamuga: n-yronapHas mupamujia, NMpaBUJIbHAS W yCEUCHHAs MUPAMUJIbL.
CpoiictBa pebep u OOKOBBIX TpaHel mMpaBUibHOM mnHpamuabl. [IpaBuibHBIE
MHOIOI'PDAHHUKHU: TPAaBUJIbHAS NpU3Ma MW NpaBWIbHAs MNHUPAMUIA, IPABUIbHAA
TpeyrojbHas NMUpaMuaa U NpaBWIbHBIN TeTpadip, kyO. IIpeacTaBienue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa’p, TOAEKAIP U UKOCADIP.

Brruncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pedpa, auaroHanu, yribel. [liomans
OOKOBOI MMOBEPXHOCTU U TMOJHOW MOBEPXHOCTHU MPSMOUN MPU3MBI, TUIOIIA/Ib OCHOBAHUH,
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TeopeMa 0 OOKOBOW MOBEPXHOCTH MPsIMOM mpu3Mbl. [Lnoimans 6OKOBOM MOBEPXHOCTH
Y IOBEPXHOCTH IPABUIILHON MUPaMHJIbI, TEOPEMA O IUIOMIAAN YCEUEHHOU MUPAMU/IbI.

CummeTrpust B~ OPOCTPAHCTBE.  DJIEMEHThl ~ CUMMETPUM  IPABHIBHBIX
MHOTOrpaHHukoB. CuMMeTpusi B  NpaBWIBHOM  MHOTOIPAHHHUKE: CHUMMETPHS
napajjieNienunena, CUMMETPUS MPaBWIbHBIX MPU3M, CHMMETpUS IPaBUJIbHOU
NUpaMUIbL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTUSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIECHHBIE W IIPOTHUBOIIOJOKHO HAIPABJICHHbBIC
BEKTOpbL. PaBEHCTBO BEKTOPOB. JIEHMCTBHUS C BEKTOPAMHU: CIIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBoMCTBa
CJIOEHUS BEKTOPOB. CBOIICTBA YMHOXKEHUS BEKTOpA Ha Yucio. [IoHsATHE KOMILIaHApHBIE
BeKTOpbI. [IpH3HaK KOMIUIAaHAPHOCTH TpeX BEKTOpOB. llpaBuino napamnenenunena.
Teopema 0 pa3n0XKEHUH BEKTOPA IO TPEM HEKOMILUIAHAPHBIM BeKTOpaM. [IpsamoyronsHas
cucteMa KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. CBsi3b  MEXAY
KOOpJAMHATAMH BEKTOpAa M KOOpJAWHATAMM TOYEK. YTOJ MEXIy BeKTopamu. CKasipHOE
MPOU3BEJICHUE BEKTOPOB.

11 KVIACC

Tesa Bpamenust

[TonsiTHst: UUAMHAPUYECKAs! TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTh, chepruueckast
MOBEPXHOCTh, OOpa3sywIue TMoBepxHocTel. Tema BpamieHus: LHWIMHAP, KOHYC,
YCEUEeHHbIH KOHYC, cdepa, map. BzaummHoe pacnosnoxkeHue chepbl U IUIOCKOCTH,
KacaresbHas IIIOCKOCTH K chepe. N300paxkeHune Tel BpaleHrs Ha IockocTu. Pazseprka
WIMHIpA U KoHyca. CummeTpus chepsl U mapa.

O6beM. OcHOBHBIE CBOICTBA 00beMOB Tell. Teopema 06 00beMe MPIMOYTOJILHOTO
napajuienenunena U ciaeacTBus u3 Hee. OO0beM MNpsSMOM U HAKIOHHON TNPU3MBI,
WIMHIPA, TUPaMUIbl 1 KoHyca. O0beM mapa U mapoBOro CErMEHTa.

KoMOuHanuu Ten BpailleHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BriucanHasi B UJIMHAP,
ornucaHHas okoJo uinHapa. [lepeceuenue cdepsl 1 mapa ¢ miockoctbio. Kacanue mapa
U cdepbl MWIOCKOCThIO. [IoHATHE MHOTrOrpaHHHMKA, OMHUCAHHOTO OKOJO chephl, chepsl,
BIIMCAaHHON B MHOTOI'PAaHHUK WJIM TEJIO BPAICHUS.

[Inomaas NOBEpXHOCTH LIWIIMHIPA, KOHYCA, ITomab chepsl U ee yactel. [logobue
B npocTpaHcTBe. OTHOIIEHHE 00BEMOB, IUIONMIAIEH MOBEPXHOCTEH MOMOOHBIX (QUTYP.
[IpeoOpazoBanue  momoOusi, romoTeTus. PemieHue 3aga4y  HA  IUJIOCKOCTH
C MCMOJIb30BAHUEM CTEPEOMETPUYECKUX METOMOB.

[locTpoeHne ceyeHUil MHOTOIpPaHHUKOB W TeNl BpPALICHMs: CEUEHUsS IMMIMHApA
(mapanensHO U MEePHeHAUKYISIPHO OCH), CEUEHHUs KOHyca (ImapajuiesibHOE OCHOBAHUIO
Y IPOXOASIIEE YepE3 BEPIIMHY), CEUEHHS I1apa, METOABI IOCTPOCHUS CEYEHUI: METOJ
CJIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHNUS, METO IEPEHOCA CEKYILEH IIIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOYKEHHE
BEKTOpPOB. CBOMCTBAa BEKTOPHOIO YMHOX€HUs. IIpsAMOyrosibHas cucreMa KOOpAHWHAT
B poctpaHcTBe. KoopanHatel BekTopa. Pasnoxkenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IIPH PELICHUU T€OMETPUUYECKUX 3a/1a4.

J{BUKeHHUS B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. Otodbpakenus. J[BuxkeHus u paBeHCTBO ¢Guryp. Oomue
CBOWMCTBA [JBWIKCHUM. BuAbl JIBWKEHUWIN: MNapauIe/bHbIM IEPEHOC, UECHTpalbHAs
CUMMETpPHS, 3€pKajbHas CHUMMETPHUS, MOBOPOT BOKpYyr mnpsmoil. IIpeobpazoBanus
noao6us. [Ipsamas u chepa Ditnepa.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca o0ydaronuiicss HAy4YuTCs:

CBOOOIHO OMEpPUPOBATH OCHOBHBIMU TOHSTHSMU CTEPEOMETPHUHM TIPH PEIICHUN
3a]1a4 ¥ TIPOBEJCHUU MAaTEMaTUYECKUX PACCYKICHUI;

MPUMEHSTh AKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX TMPU PEIICHUU
r€OMETPUUECKUX 3a/1aY;

KJIacCCU(UIIUPOBATh B3aMMHOE PACIIOJIOKEHHE TPSMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OMEpPUPOBATh MOHATUSMH, CBSI3AHHBIMU C YIJIAMU B IIPOCTPAHCTBE:
MEK]ly IPSIMBIMU B MIPOCTPAHCTBE, MEK1y MPSIMOM U TIIIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJIbl MHOTOTPAHHUKOB (TIpU3Ma, MUPAMUA,
MPSIMOYTOJILHBIN Mapajuiesienumne, Kyo);

KJIacCU(PUIIMPOBATh MHOTOI'PAaHHUKHU, BBIOUpAsi OCHOBAHMS ISl KJIacCU(PUKALINY;

CBOOOIHO OMEPUPOBATH MOHSTHSIMU, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAHHUKOB
MJI0CKOCTBIO;

BBITIOJTHSTH MapaJuIeIbHOE, IIEHTPAILHOE U OPTOTrOHAILHOE MPOSKTUPOBAHUE (DUTYD
Ha TJIOCKOCTh, BBIMOJHATh U300paKeHUs (PUTYpP HA IIIOCKOCTH;

CTPOUTHh CEUEHHSI MHOTOIPAHHUKOB PA3JIMUYHBIMU  METOJIaMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBbEMHBIX (DUTYp: BHUI CBEPXY,
cOOKy, CHU3Y;

BBIUMCIISATh IUIOMIAM TOBEPXHOCTEH MHOTOrpaHHUKOB (MpU3Ma, MUpamMuia),
TEOMETPUYECKUX TN C MpUMEHEHUEM (HOPMYIT;

CBOOOZHO OINEpUPOBATh MOHATUSIMHU: CUMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOHO OTEpUPOBATH MOHATUSMHU, COOTBETCTBYIOITUMHU BEKTOPAaM M KOOPIWHATAM
B MIPOCTPAHCTBE;

BBITIOJIHSITH JEHCTBUS HaJl BEKTOPaMU;

pemarh 3a7a4u Ha J0Ka3aTeJIbCTBO MAaTEMaTUUECKUX OTHOIICHUM W HaXOXKICHUE
r€OMETPUUECKUX  BEJIIMYMH, MPUMEHSAS HU3BECTHBIE METOJAbl MpPU  PEUICHUU
MaTeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;
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IMPUMCHATDH HpOCTGfIHIHC IIpOrpaMMHBIC CpCaACTBa )41 AJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTCMBI IIPU PCIICHHUN CTCPCOMCTPHUYCCKHUX 3a/1a4,

W3BJICKATb, peoOpa3oBbIBaTh 17§ WHTEPIPETUPOBATH uH(popmaruio
O TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MNpEACTABICHHYIO Ha YepTekrax
Y PUCYHKAX;

IPUMEHSTh IOJYYEHHbIE 3HAHWS HA IPAKTUKE: CPAaBHUBATH M AHAJIU3UPOBATH
peaIbHBIE CUTYaAllUH, IPUMEHATh U3YyYEHHBIC IOHATHSA B IPOLECCE IMOMCKA PELICHUS
MaTeMaTU4ecKu CHOPMYIUPOBAHHON MPOOIEMbl, MOJAEIUPOBATh PEAJTbHBIE CUTYALUH
Ha A3bIKE TE€OMETPUHM, HCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C HCIOIb30BAHUEM
reOMETPUYECKUX MOHITHI U TEOpeM, ammnapara ajireOpbl, periarb MpakKTHUECKUEe 3aJauH,
CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNX BEJINYNH;

UMETh IPEICTABICHUS 00 OCHOBHBIX 3TallaX pa3BUTHUS F€OMETPUM KaK COCTAaBHOU
yacTu (pyHIaMeHTa pa3BUTHSI TEXHOJIOTUH.

K xoniy 11 kiaacca o0ydaronuiics HAy4YuTCs:

CBOOOIHO OTMIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C IIJIMHIPHUIECKON, KOHUIECKOM
U chepruecKoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHUS;

OTIEpUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BpAIICHUS: [IMIIMHIPOM, KOHYCOM,
cdepoil u mapom;

pacrno3HaBaTh Tejla BpallleHus (LWJIMHIp, KOHYC, cepa U 1Iap) U OOBSICHATH
CIIOCOOBI TTOJTYUEHUS TEJ BPAICHUS;

KJ1acCU(UUHUPOBATh B3AUMHOE PACHOJIOKEHHE CPepbl U TIIOCKOCTH;

BBIUKCIISATh BEIIMYMHBI 3JIEMEHTOB MHOTOIPAHHHMKOB W TEJ BpAIleHUs, 00HEMbI
U TJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHUS, TEOMETPUUYCCKUX TeI
C MpUMEHEeHHEeM (HOpMYIT;

CBOOOIHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOWHAITMSAMHU TEJT BPAIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B Cepy M OMUCAHHBIN OKOJIO Chephl,
cdepa, BIMCAHHAS] B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

BBIUHCIISATh COOTHOIICHUS MEXKIY TIUIONIAIIMU TOBEPXHOCTEH U OO0beMaMu
ITOJIOOHBIX TEJT;

U300paxaTh H3ydyaeMble (QUTYpbI, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKHU
U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJ BpallleHus;

U3BJICKATh, UHTEPIIPETUPOBATH 51 npeoOpa3oBbIBATH uH(pOpMaIHIO
O TPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpEACTaBICHHYIO Ha 4YepTekax
Y PUCYHKAaX;

CBOOOHO OMEPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOPANHAT;

pemaTth TEOMETPUYECKHE 3aJlayd Ha BBIUMCICHUE YIJIOB MEXIY MOpSIMbIMU
U TUIOCKOCTSIMU, BBIYMCIEHHWE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MMPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
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CBOOOJTHO ONEPUPOBAThH MOHATHSIMHU, CBSI3aHHBIMH C JIBW)KCHHUEM B IPOCTPAHCTRBE,
3HATh CBOMCTBA JABMXKCHUU;

BBITIOJIHSITh MU300paYKEHHUs] MHOTOTPAHHUKOM W TEJl BpalllEHUs TIPU MapauieIbHOM
MEPEHOCE, LIEHTPATbHOM CUMMETPHUH, 3€PKATbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
psIMOM, TTpeoOpa3oBaHusl MOA00US;

CTPOUTh CEUEHUST MHOTOTPAHHMKOB M TEJ BpALICHUS: CEUYEHUS UIMHIPA
(mapaniaenbHO M MEePIEHIUKYISIPHO OCH), CeUeHHs KOoHyca (TapajielbHOe OCHOBAHHUIO
U MIPOXOJISIIIEE Yepe3 BEPIINHY), CEUCHUS 11apa;

VCIIOJIb30BAaTh METO/IbI MIOCTPOCHUSI CEUEHUM: METOJ CJIEI0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHHUSI, METO/JI IIEPEHOCA CEKYILEHN TIIIOCKOCTH;

JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSITh TeoMeTpuueckue (akThl JIsi PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
MpEAIoIaralolmXx HECKOJbKO IIaroB PEUICHMS, €CJIM YCJIOBUS INPUMEHEHMS 3aJaHbl
B SIBHOM M HESABHOU (opMme;

pemarh 3aJa4y Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLICHWUW U HAXOXKICHUE
F€OMETPUYECKHUX BEJINYNH;

MPUMEHATH TPOTPAMMHBIE CPEACTBA U IJEKTPOHHO-KOMM YHUKAIIUOHHBIE CUCTEMBI
MIPY PEUICHUU CTEPEOMETPUYECKUX 3a]1a4;

IPUMECHATh TIOJIYYCHHBIC 3HAHWS Ha TMPAKTUKE: CPABHHUBAThH, AHAJIM3UPOBATH
Y OLICHUBATh pPECAJIbHBIC CUTYALIUU, IPUMEHATh U3YYEHHBIC IOHITHS, TEOPEMBI, CBOMCTBA
B IIpOIleCCe TIOMCKa PEIICHUS MaTeMaTHdeckKu copMynupoBaHHON MPOOJIEMEI,
MOJICTTMPOBATh PEAJIbHBIE CUTYAI[Md Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh MOCTPOEHHBIE
MOJIEJIM C WCIOJB30BAaHUEM I'€OMETPUUYECKUX MOHSITHUN U TEopeM, ammapara ajireOphl,
pelarh NTpakTUYECKUE 3aa4u, CBI3aHHBIEC C HAXOKICHUEM T€OMETPUYECKUX BEITUYNH;

UMETh TPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUS I€OMETPUU KaK COCTaBHOM
yacTu (yHaMEHTa Pa3BUTHS TEXHOJIOTHMA.
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10 KJIACC
HasBanue KommaectBo OcCHOBHBIC BUJIBI IEATEITLHOCTH
OcHOBHOE coaepKaHue
paznena (TeMbl) Kypca 4acoB yUaIuxcst
BBenenue B crepeoMeTpuIo 23 OCHOBHBIE TPOCTPAHCTBEHHbIE OnpenensaTh MIOCKOCTh Kak Gurypy,

burypsl.
[ToHATHS CTEpPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTh, MPOCTPAHCTRO.
OcHOBHBIE ITpaBUiIa U300paKEHUs

Ha PUCYHKE IIOCKOCTH, MapalIeIbHbBIX
PSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsTHS: Mepecekaronmecs MIOCKOCTH,
nepeceKarolyecs npsaMas 1 mioCcKOCTh;
MOJYIIPOCTPAHCTBO.

MHororpaHHuKH, H300pakxeHNe
IPOCTEUIINX TPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMUX 00OBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIC
CIICAICTBUSI U3 HUX.

CrniocoObl 3a1aHus TPSIMBIX

Y TJIOCKOCTEMN B MMPOCTPAHCTBE.
O603HaueHHsI IPSAMBIX U TJIOCKOCTEH.
Ceuenus. U3o0paxenue ceueHuit

B KOTOPOU BBITIOJIHSETCS IJIAHUMETPUS.
Jlematp mpoCTENIINE JJOTUYECKUE
BBIBOJIbI M3 aKCHOMATHUKH IIJIOCKOCTH.
[IpuBOIUTE MPUMEPHI PEATBLHBIX
00BEKTOB, UACATH3AINEN KOTOPHIX
SIBJISIFOTCS AKCHOMBI T€OMETPHHU.
N3ydarh, IpUMEHSATH IPUHIUATIBI
MOCTPOCHUS CEUYCHUU.

Hcnonb30Barh 111 TOCTPOCHUS
CEUYCHUM METOJI CJICJIOB, METO/I
BHYTPEHHET0 TPOCKTUPOBAHUSI, METO/T
MepEeHOCa CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpruyecKkue 3aa4uu:
Ha OIPEJCTICHUE BU/Ia CEUCHUS

1 HaXO0XKJICHUE €ro MJIOLIA .
AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJINTH AHAJIOTUH.

Hcnonbs30BarTh Npu peuIeHUH 3a1a4
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MUpaMUJIbl, Ky0a U IPU3MbI, KOTOPBIE
MPOXOASAT Yepe3 ux pedpa.
N300paxenune nepeceueHus
MTOJIYYEHHBIX IJIOCKOCTEM.
PackpammBaHre NOCTPOEHHBIX CEYCHUN
pa3HBIMHU 1IBETAMH.

Merop cnenoB st TOCTPOCHHUS
ceyeHuil. CBOMCTBa epeceueHui
NpsAMBIX U TuiockocTel. [loctpoenue
CCUYCHHI B TUPAMHJIE, KyOe TI0 TpeM
ToukaMm Ha pedpax. Coznmanue
BBIHOCHBIX YEpTEXKEN U 3alUCh 111aroB
MOCTPOCHHSI.

IToBTOpEHME TITAHUMETPHUH.

Teopema 0 IpONMOPLHMOHAIBHBIX
orpe3kax. [logobue TpeyroJbHUKOB.
Teopema Menenas. PacueTst

B CEUCHHUSIX Ha BBIHOCHBIX YEpTEkKaX.
Hcropus pa3BUTHS ITITAHUMETPUN

U CTEPEOMETPUH

clenyIoIIHe TUTaHUMETpruYecKue (haKkThl
Y METOJIbI:

Teopembr Dasieca

Y O IIPONOPLIMOHAJIbHBIX OTPE3KaX.
AJITOPUTM JI€NIEHUS OTPE3Ka

Ha 71 paBHBIX yacte. Teopema
Menenas.

PaBHOOE1pEeHHBIN TPEYTOJBHHUK.
PaBHOCTOPOHHMI TPEYTOJILHUK.
[IpAMOYTOJIBHBIN TPEYTOIBHUK.
CBOICTBO Cpe/lHEH JIMHUU

TPEYT OJIbHUKA.

CBOICTBO OMCCEKTPHUCHI yTiia
TPEYTrOJIbHUKA.

CBOIICTBO MEIMaH TPEYrOJIbHUKA.
[Tpu3naku mogo00ust TPEYrOJIHHUKOB.
[Tonyuars npeacTaBiIeHUs

00 OCHOBHBIX 3Talax pa3BUTUSA
r€OMETPUH KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHUS TEXHOIOTUH

B3anmnoe pacrionoxxenue
IIPSAMBIX B IIPOCTPAHCTBE

B3aumHOe pacnoyioKeHUe NPsSMbIX

B ITpocTpaHcTBe. CKpemuBaronmecs
npsaMble. [[pU3HaKK CKpEMBAIOIIMXCS
IPSAMBIX.

[TapannenbHble IpsiMbIe

KrnaccuduunupoBaTs B3auMHOE
PaCIOJIOKEHHUE TTPSMBIX

B IPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMH Y MPUBOJIS TPUMEPDI
U3 PEATbHOMN KU3HHU.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
MPSIMOU NIapajuIeIbHON JaHHOU
MPSIMOM, TPOXOASAIIEH YePe3 TOUKY
IIPOCTPAHCTBA U HE JISKAILIECH

Ha JTaHHOW MPSMOHM.

JlemMa 0 nepeceyeHun napasniebHbIX
MPSAMBIX TIOCKOCTBIO. [lapannenbHoCTh
TpeX NpsAMbIX. Teopema o Tpex
napajuieIbHbIX OPSIMBIX.

Teopema 0 CKpENMBAIOIMIKNXCS MPAMBIX.
[TapannenpHOE NPOESKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NaPaJIEIBLHOTIO
npoektupoBanus. M3o0paxkenue
pasHbIX (pUryp B mapawuienbHON
MTPOEKIINU.

[lenTpanbHas TpOEKIIHSI.

VYroin ¢ coHanpaBiIE€HHBIMA CTOPOHAMU.
VYron Mexay npsIMbIMHU.

3agauu Ha J0Ka3aTelbCTBO

Y UCCIIEOBAaHUE, CBSI3AHHBIC

C PacnoJI0KEHUEM TIPSMBIX

B POCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYHIECTBOBAaHUHU U €IMHCTBEHHOCTHU
NapajjIeIbHON MPSIMOM, IPOXOASIIEH
yepes3 TOUKY IIPOCTPAaHCTBA

Y HE JISKAIEH Ha IPYyrou npsiMou;
JIEMMY O IIEPECEUYECHUH TIIIOCKOCTH
JIBYMs apaJUIEIbHBIMU MPSMBIMU;
TEOPEMY O TPEX MapAJIIEIbHBIX
MPSAMBIX.

Jloka3pIBaTh MpU3HAK
CKPEIIMBAIOLIUXCS TPSIMBIX, TEOPEMY
0 CKPEIMBAIOIINXCS PSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE

YI'JIOB C COHAIIPpAaBJICHHBIMU CTOPOHAMMU.

OOBSICHATH, YTO HA3BIBAETCS
MapajIeIbHbBIM U HEHTPAIbHBIM
MMPOEKTUPOBAHUEM U KaK BBITIOJIHACTCS
POEKTUPOBaHUE (DUTYD HA MJIOCKOCTb.
Jloka3pIBaTh CBOKMCTBA NAPaJLIEIBLHOIO
MIPOEKTUPOBAHUS.

N300pakaTh B mapaiieabHOM
IIPOEKIH Pa3HbIE T€OMETPUYECKUE
(Guryps.

Pemars crepeomerpuueckue 3axadn
Ha JJOKa3aTeJIbCTBO U UCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM MPAMBIX
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B IIPOCTPAHCTRBE.
[IpoBOMUTH MOKA3aTECIBHBIC
paccyXJIeHHs IPH PEIICHUH
TEOMETPUUECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX B TIPOCTPAHCTRE.
CpaBHHBaTh, aHATU3UPOBATH

Y OLIEHUBATh YTBEPXKICHUS C IIEITBIO
BBISIBJICHUS JIOTHYECKHA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
MonenupoBars pealibHbIE CUTYalUH,
CBSI3aHHBIC CO B3aMMHBIM
PacCTOIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUHU.
HccnenoBarh mocTpoeHHBIE MOJIETTH

C UCTIOJIb30BAHUEM T€OMETPUUECKHUX
MOHATUHN U TEOpEM, ammapara ajireopsl,
U (POBBIX PECYPCOB.

[TomyyaTh mpeacTaBiecHUE

0 LIEHTPAJIHHOM MPOSKTUPOBAHHUH

1 00 UCTOpUHU PaboT MO TEOPUH
TIEPCIICKTUBEI

[TapannenbHOCTh NPSIMBIX
Y TTOCKOCTEN
B [IPOCTPAHCTBE

[loHsATHS: TApaIUIETILHOCTD MPSAMON
Y TJIOCKOCTH B ITPOCTPAHCTBE.
[Ipu3Hak nmapamienbHOCTH IPSIMOM

KnaccuduunpoBaTs B3auMHOE
PaCIIOJIOKEHHUE TTPSIMON U TIIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOS
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1 wiockoctu. CBoMCTBA
MapauIeTIbHOCTH MPSMON U TJIOCKOCTH.
['eomerprueckue 3a1aun

Ha BBIYUCJICHUE U JIOKA3aTENbCTRO,
CBSI3aHHBIE C TAPALICIILHOCTHIO

MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTRE.

[TocTpoeHue ceueHus, MPOXOIAILEro
4yepe3 JaHHYIO PSAMYIO Ha 4epTexe U
MAPAUIEIIBHOTO IPYTOU IIPSMOM.
Pacuer orHomenun. [lapamiensHas
IPOEKIIMS, IPUMEHEHHE

JUTsl IOCTPOEHUS CeYEHUM KyOa

Y TTapajuIeIIeInIIe 1a.

CaoiicTBa napajuienenuneaa u Ipu3Mabl.

[Tapannensnsbie ockoctu. [lpusnaku
MapaJUIEIBHOCTU BYX IIJIOCKOCTEMN.
Teopema 0 mapayeaIbHOCTH

Y €AMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOIAILEH Yepe3 TOUKY,

HE IPUHAJIEKAILYIO JaHHOU
IUIOCKOCTH U CJEICTBHS U3 HEe.
CaolicTBa mapajuieabHbIX IIOCKOCTEH:
O MMAPAJIEIIBHOCTH IPSIMBIX
IepECEUECHUS NIPU MIEPECEUEHNHN IBYX
MapaJUIEIbHBIX TUIOCKOCTEN TPETHEM;
00 oTpe3Kax napajiebHbIX MPSIMbIX,

COOTBETCTBYIOIIUE MPUMEPHI
W3 PEATbHOMN KU3HMU.

®opMyIHpOBaTh OINPENCICHUE
MapajjIebHbIX IPSAMOU U TIJIOCKOCTH.
Jloka3bIBaTh NMpU3HAK

0 MapaJuIeIbHOCTH NPSIMOU

Y TJIOCKOCTH; CBOKCTBA
NapaJuIeTbHOCTU MPSMOW U MIIOCKOCTH.
Pemars crepeoMerpruueckue 3aaadu
BBIYHCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAIIIECITBHOCTHIO
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
Pemate npaktrueckue 3amaumn

Ha IIOCTPOEHUE CEYCHUH HA YepTexax
TETpald/ipa U napajuiesIenuIie1a.
Pemate crepeomerpuueckue 3aaauu,
CBSI3aHHBIE C IIOCTPOEHUEM CEUYCHUH
IIJIOCKOCTBIO.

[IpoBOANTH JTOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUN T€OMETPUYECKUX 3a7au
CBSI3aHHBIX C NAPAJIETbHOCTHIO
IIJIOCKOCTEMN.

CpaBHUBAaTh U aHATU3UPOBATH
peanbHbIE CUTYalllH, CBSI3aHHBIE

C MApAJJIEIBbHOCTHIO NPSIMOU
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3aKJIFOUEHHBIX MEXY NapaiieIbHbIMU
IJIOCKOCTSAMM; O MEPECEUECHUN MPAMOI
C IByMsl IapajjieIbHbIMU TJIOCKOCTSAMHU

U TIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEIMPOBATh PEAIbHBIE CUTYaIINH,
CBSI3aHHBIE C NTAPALIEIIbHOCTHIO
NPSIMOM Y IJIOCKOCTHU B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[leprieH IUKyIpHOCTH
IIPSAAMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOopenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPHUS
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a ¥ IPSIMOYT OJILHOTO
napasuienenumeaa. Beraucienue JiumH
OTPE3KOB B KyO€ U MPSMOYT OJIbHOM
napasJieienumnese.
[leprieHAUKYJIAPHOCTD NMPAMOMN

Y 110cKocTH. [Ipr3Hak
MEePIEHANKYISIPHOCTH TIPSMOM

Y IJIOCKOCTHU. Teopema o
CYILIECTBOBAHUM U €TUHCTBEHHOCTH
MPAMOU, TPOXOIAIIEN YEPES TOUKY
MIPOCTPAHCTBA U MEPIIECHAUK YIISIPHON
K miockoctu. [Iimockoctn

U TIEPIICHIUKYJISIPHBIC UM MpsSMast

B MHOTOTPaHHUKAX.
[lepnieHAUKYJIAp U HAKIOHHAS.
[TocTpoeHne nepneHIuKymIspa

13 TOYKH Ha IPSIMYIO.

Teopema 0 Tpex nepreHauKyIspax

AKTyanu3upoBaTh (HaKThl U METOABI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
IIPOBOJUTH AHAJIIOTHUU.
@opMyIMpPOBaTh ONPEACIICHHUS:
MEPIECHANKYJIPHBIX MPSIMBIX

B [IPOCTPAHCTBE; OIIPEAECIICHUE IIPAMOMU,
MEPIICHAUKYJIIPHOU K ILIOCKOCTH.
Jloka3bIBaTh: 1EMMY

O NEPHEHIUKYISIPHOCTH IBYX
MapasjeabHbIX MPSMBIX K TPEThEU
MPSAMOM; TEOPEMBI O CBSI3U MEXKIY
MapaJJIeIbHOCTBIO MPSIMBIX U UX
NEPNEHAUKYJISIPHOCTHIO K INIOCKOCTH.
Jloka3bpIBaTh: TEOPEMY, BBIPAKAIOLYIO
MPU3HAK NEPIECHINKYISIPHOCTH
MPSIMOU U TIOCKOCTH; TEOPEMY

0 CYHIECTBOBAaHUHU U €IMHCTBEHHOCTHU
MPSIMOU, TPOXOSAILEH Yepe3 JaHHYIO
TOYKY U NEPIEHAUKYISIPHON K JaHHOU
IIJIOCKOCTH.

N306pakaTh B3aUMHO
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(npsimasi u oOpaTHas).

Yron Mexay CKpelmBaroIuMUC
npssMbeIMU. [IouCk nepnesauKyIsIpHbIX
MPSIMBIX C IOMOILIBIO
MEPIICHAUKYJIPHBIX TTIOCKOCTEN
OpToronaiabHOE TPOCKTUPOBAHHUE.
[TocTpoenue ceueHut Kyoa, IpU3MBbI,
MPaBUIILHON MMUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOW MPOEKIIUU.
CummeTpust B IPOCTPAHCTBE
OTHOCHTEJIBHO IIIOCKOCTH. [IImockoctn
CUMMETPUI B MHOTOI'PAHHUKAX.
[Ipr3HaK neprneHaAnKyIIPHOCTH
MPSIMOM U TNIOCKOCTH KaK CJICJICTBUE
cummerpun. 1IpaBusbHbIe
MHOTOTPaHHUKHU

Pacuer paccrosiHui OT TOUKH

10 mockoctu. CrocoObl OMYCTUTD
NEPNEHAUKYJISIPbl: CAMMETPHS, CABUT
TOYKH MO NApAIIIEIIbHOM MPSIMOM.
CrBur no HemapasuieIbHOW NPSIMOi,
VU3MEHEHHE PACCTOSTHUN

NEePHEHIUKYJIISIPHBIE TIPSIMYIO
Y TJIOCKOCTb.

DopMyIMpOBaTHh CBOMCTBO
NEPHEHIUKYJIISIPa IO OTHOLIEHHUIO

K IJTIOCKOCTH.

[TonyyaTh npeacTaBieHUE O 3HAYECHUH
NEepHeHauKyJsipa st Apyrux odnacren
Hayku ((pu3nka, SHEpPreTHKa, Ja3epHbIe
TEXHOJIOTUH), B PEaIbHOM KU3HU
(TexHUKa, OKpy»Karolas 00CTaHOBKA).
JloKka3bIBaTh YTBEP)KEHUS, CBSI3aHHBIE
C MPOEKIMEN NPSIMOM Ha TIJIOCKOCTb,
HEIEPIECHINKYJIIPHYIO K OTOU IPSIMOM.
Jloka3bIBaTh TEOpEMY O TpEX
NEPHEHIUKYJIIIPAX U TEOPEMY
0o0paTHYIO TE€OpeME O TPeX
NEepPHEHIUKYJIIIpax.

[TonyyaTe npeacraBiiceHHE

00 OpTOrOHAIBLHOM MPOEKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O MPOEKIINU
TOYKH HA MPSIMYIO.

Pemars crepeomerpruueckue 3anauu,
CBSI3aHHbBIE C NIEPIICHIUKYIIIPHOCTHIO
IPSAMOM U IUIOCKOCTH.

Pemars nipukiaaHbie 3a1a4u,
CBSI3aHHBIE C HAX0XK/ICHUEM
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F€OMETPUYECKUX BEJIMYNH.

Pemate crepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TpeX MEePHEHIUKYIISIPax,
HAaXOXKJICHUEM PACCTOSHU,
ITOCTPOEHUEM ITPOECKIIUH.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKJICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHUMU.
AHaJIU3UPOBATh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYallH, CBSI3aHHBIC

C MEPHECHAUKYJISIPHOCTBIO TIPSIMOU

1 TJIOCKOCTH; UCCJIEA0BATh
MMOCTPOCHHBIE MOJEIN, B TOM YHUCJIIE
U C UCIIOJIh30BaHHUEM aImapara ajareOpbl

Vbl u PaCCTOAHUA 16 HOBTOpCHI/Iel Yroja MExay npsaMbIMHU AKTyaJII/IBI/IpOBaTB q)aKTBI Hn METOIbI
Ha IIJIOCKOCTHU, TPUT'OHOMCTPHA IIaHUMCTPHUH, PCIICBAHTHBIC TCMC,
B IIPOU3BOJIBHOM TPCYI'OJIbHUKC, IIPpOBOAUTL aHAJIOTUU.
TCOpEMa KOCHHYCOB. (DOpMy.TH/IpOBaTB OIIpCACIICHHUC
HOBTOpeHI/IeI Yroja MCKIYy ABYI'PAHHOI'O yTJIa.
CKPCHIMBAOMIUMUCA ITPAMBIMHA I[OK&BBIB&TI) CBOMCTBO PaBCHCTBA BCCX
B ITPOCTPAHCTBC. F€OM€TpI/I‘-ICCKI/IG JIMHEHHBIX YIJIOB ABYI'PAHHOI'O yTIJIa.
MCTOAbI BEIYHMCICHUA YI'Jla MCXKIAY KJ’IaCCI/I(i)HI_[I/IpOBaTI: ABYI'PAHHBIC YI'JIbI
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NPSIMBIMU B MHOTOTpaHHUKAX.
JByrpanssiii yros. CBONCTBO
JMHENHBIX YIJIOB JIBYTPAHHOIO yIJIa.
[lepnieHIMKYJIIPHBIE TTIOCKOCTH.
CBolicTBa B3aMMHO NEPIIEHUK YIS PHBIX
mrockocren. [IpusHak
HEPIEHINKYIIPHOCTHU IIOCKOCTEN;
TEO-peMa O MPSIMOM NepeceueHus AByX
IUIOCKOCTEN MEPIEeHIUKYISPHBIX
TPETHEN IUIOCKOCTH.

[IpAMOYTOJIBHBIN MTapajuIeIICIINIIE;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJILHOT O NTapAJIJIeNICIUIIE 1a.
Teopema o0 quaroHany NpsIMOYrOJILHOTO
NapaJIyIesIeAIIea U CIEICTBUE U3 HEE.
CtepeoMeTpruUeCcKrEe U TTPUKIIAIHBIC
3aJ1a4M, CBSI3aHHBIE CO B3aUMHBIM
pacroaokKeHUEM MPSIMBIX U INIOCKOCTH.
[ToBTOpEHHUE: cKpeluBaromuecs
npsMble, MapajljiesIbHbIE MIIOCKOCTH

B CTaHJIaPTHBIX MHOIOT pAaHHHUKAX.

[Tapa mapamienbHbIX MIIOCKOCTEH

Ha CKPEIIMBAIOLIUXCS NPAMBIX,
paccTosIHUE MEXTY
CKPEIIMBAIOLIIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYaIUsX.

B 3aBUCHMOCTH OT UX I'PaJlyCHON MEpBHI.
@opMyIMPOBATh ONPEACIICHUE B3AUMHO
NEPIEHIUKYJIIPHBIX TUIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIEHIUKYIIPHOCTH JIBYX
IIJIOCKOCTEM.

dopmyIMpoBaTh CIEICTBUAE

(U3 mpU3HAKa) O NEPNEeHIUKYIIPHOCTH
IUIOCKOCTH, KOTOpas MEPIEHANKYIISIPHA
IIPSIMOM, IT0 KOTOPOM NEPECEKAIOTCS 1BE
IIJIOCKOCTH, 3TH IJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKACHUS O ETO
CBOMCTBAx; TEOPEMY U CIEACTBHE

U3 HEE O JUarOHaJISIX MPSAMOYIOJIBHOTO
napaJIesIenuIe .

Pemars crepeomerpruueckue 3anauu,
CBSI3aHHbBIE C NIEPIEHIUKYJISIPHOCTb
IPSIMBIX U IJIOCKOCTEHN, UCIIOIB3YS
IUTaHUMETpUUYECKHE (DAKThl U METO/BI.
[IpoBOAUTE JOrM4YECKN KOPPEKTHBIE
JOKa3aTeJIbHBIE PACCYKICHHUS

IIPU PELICHUHU T€OMETPUYECKUX 3a7a4,
CBA3aHHBIX C NEPHEHAUKYIAPHOCTHIO
IIJIOCKOCTEMN.

AHaIA3UPOBATh U MOJAEIUPOBATH

Ha SI3bIKE TEOMETPUHN PEAJIbHBIC
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OnyckaHne NeprneHINKyIspOB,
BBIYHCIICHUE PACCTOSHUN OT TOYKHU
JI0 TOYKH; IIPSMOM; TIIIOCKOCTH.
Brruncnenue paccTOsIHUM MEXIY
CKPEUIMBAIOIIUMHUCS TTPSIMBIMU

C TIOMOUIBIO MEPIIEHAUKYIISIPHON
IIJIOCKOCTH.

TpexrpanHbIi yroy, HEpaBEHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Teopema Ilucdaropa, TeopemMsl
KOCHUHYCOB U CUHYCOB

JUISL TPEXTPAHHOTO yTiia. DJIEMEHTBI
cheprudecKkoi reoOMeTpHUu:
reoZIe3NYECKHE JJMHUU Ha 3eMIle

CUTYaIlNH, CBSI3aHHbBIE
C TIEPIICHIUKYIISIPHOCTHIO TIPSIMBIX

Y IUIOCKOCTEM.

HccnenoBark MoCTpOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmapara anreopsl.

Pemarp npuknanHbie 3a1a4u,
CBSI3aHHBIEC C HAXOXJICHUEM
TE€OMETPUICCKUX BEITMIUH

MHororpaHHuKu Cucremarnzanus 3HaHUU: Pabotath ¢ yaueOHUKOM: 3a71aBaTh
MHOrOorpaHHUK U €ro 3J1EMEHTHI. BOIIPOCHI, A€IaTh 3aMEUaHUsI,
[Tupamuna. Buasl nupamu. KOMMEHTAPUH.
[IpaBuiibHas upamuaa. AHaNM3UpOBaTh PELICHUE 3a0a4Hu.
[Tpusma. [Ipsimast u HaKJIOHHAs PucoBaTh BBINTYKJIbIE MHOTOTPAHHUKH
npu3Mbl. [IpaBusnbHas npusma. C 3aJlTaHHBIMH CBOMCTBaMU;
[IpsimMoii mapasuienenunes, BOCCTaHAaBJIMBaTh OOIIHI BU/I
MPSMOYTOJIBHBIN NapajuieNienune, Ky0. | BBIITYKJIOrO MHOTOTpaHHHUKA 10 IByM
Brinmykiible MHOTOrpanHuku. Teopema €ro MPOEKLHUSM.
Dunepa. [IpaBunbHbIe Jloka3pIBaTh CBOMCTBA BBIMTYKJIOTO
Y MOJYIIPaBUJIbHBIE MHOTOIPAHHUKHU MHOTOI'PAaHHHKA.
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PucoBatp BBITYKIIbIE MHOTOTPAHHUKA

C Pa3HOM DUJIEPOBON XapAKTEPUCTUKOM;
UCCIIEN0BATh BO3MOKHOCTH NOJTY4EHUS
pe3ynbTaTa Ipu BapbUPOBAHUH JTAHHBIX.
Jloka3pIBaTh CBOMCTBA NPAaBUIIbHBIX
MHOT'OI'PaHHHKOB.

[InanupoBaTh MOCTPOECHUE
MIPaBUJIbHBIX MHOTOI'PAHHUKOB

Ha MTOBEPXHOCTSX IPYTHX MPABUIbHBIX
MHOT'OI'PaHHUKOB

BekTopsl B mpocTpaHCcTBE

12

[lonsiTHE BEKTOPA HA IJIOCKOCTH

Y B IIPOCTPAHCTBE.

CymMa ¥ pa3HOCTh BEKTOPOB, ITPABUIIO
rapasuJiesenuIe a, YMHOXKEHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3ucy TpeX BEKTOPOB, HE JICIKAITUX
B OHOW IUIOCKOCTH.

CkanspHoe Npou3BeACHUE,
BBIYMCIIEHUE YIila MEXKY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrenne 3a7a4n ¢ BEKTOpaMu

AKTyau3upoBaTh (GakThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOJAUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMU: BEKTOP
Ha MJIOCKOCTHU U B MIPOCTPAHCTRE;
KOMILTIAHAPHBIE BEKTOPHI.
[IpuBOAUTH IpUMEPHI (HU3UICCKHUX
BEKTOPHBIX BEJIMYHH.

OcBauBarhb IpaBuja BbIIIOJHEHUS
JICUCTBUM CJII0KCHUS U BBIYUTAHUS
BEKTOPOB, YMHOXXEHUSI BEKTOPA

Ha YMCJIO.

Jloka3pIBaTh MpU3HAK KOMIUJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3JIOKECHUU

55
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JH000r0 BEKTOPA MO TPEM TAHHBIM
HEKOMILIAHAPHBIM BEKTOpaM

[ToBTOpEnue, 00001ICHNE
U CUCTEMATU3aIUs 3HAaHUU

Oo6o06m1aroree MOBTOPEHUE MTOHATHIMA
¥ METOJIOB Kypca reOMEeTpUn

10 kimacca, cucteMaTu3anys 3HaHU.
HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ POjib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTUM

Pemrars crepeoMerpruueckue 3amaun
Ha JI0Ka3aTeJIbCTBO MaTEMaTHUECKUX
OTHOILICHU, HAX0XKACHUE
TEOMETPUIECKUX BEIMYHH (JJIHH,
YTJIOB, ILJIOIIAJIEH, 00BEMOB).
Hcnonp3oBaTh MpH PeIICHUH
CTEPEOMETPUUECKHUX 3a]1a4
IJIaHUMETpUYecKkue (HaKThl U1 METO/IBI.
[TpoBOIUTE JTOTUIECKH KOPPEKTHBIE
JTOKa3aTebHBIC PACCYKICHUS

IIPH PEIICHUHN CTEPEOMETPHUCCKIX

U TJITAHUMETPUYECKUX 3a7ad.
CpaBHHMBATh U aHATM3UPOBATH
peasbHbIE CUTYAIH U BBISBIIATH
BO3MOYKHOCTPH €€ MOJICIIMPOBAHMS

Ha SI3bIKE TEOMETPUH.
MopaenupoBath peaqbHYI CUTYaIUIO
Ha S3bIKE TEOMETPUHU U UCCIICIOBAThH
MIOCTPOEHHBIE MOJIEIIH, B TOM YHCJIC
Y C UCIIOJIh30BAaHUEM alapara
anreopshl.

Hcnonb30BaTh KOMITBIOTEPHBIE
MIPOrPaMMBI TIPH PEIICHUH 3a71a4.
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[lomy4aTp npeacTaBiIeHUE O TEOMETPUUN
KAK O pa3BUBAIOLLIEHCS HAYKE,
VCCIIEIYIOIIEN OKPYX AN MUD,
CBSI3aHHOM C pealbHBIMH OObEKTAMH,
MIOMOTAIOIIEN PELINUTh peaibHbIC
YKU3HEHHBIEC CUTYALIMH O POJIH
CTEPEOMETPHUH B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHUBATh U AHATTU3UPOBATH
YTBEPKIAEHUS C LUENbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKICHHI.
HccnenoBars mOCTPOECHHBIE MOJIETH.
Hcnonb3oBaTh IUPPOBBIE peCypChl

OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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11 KJIACC
HasBanue KonuuaectBo OcHOBHBIE BUJIBI I€SITEILHOCTH
OcHOBHOE coepKaHHe
paszzena (TeMbl) Kypca 4acoB yUamnmxcs
AHaTUTHYCCKAs TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AxTyanu3upoBaTh (HaKThl 1 METOJIBI

Ha IJIOCKOCTH U B IPOCTPAHCTBE,
CKAJIIPHOE MTPOU3BEACHUE BEKTOPOB,
BBIYMCIICHUE YIJa MEXKY BEKTOPAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
MIPOXOALIEH Yepe3 IBE TOUKH.
YpaBHEHHE NIIIOCKOCTH, HOPMaJlb,
YPAaBHEHHE IUNIOCKOCTH B OTPE3KAX.
BekropHoe npoussenenue. JInneHbie
HEPABEHCTBA, JUHEUHOE
MIPOrPaMMHUPOBAHUE.

AHaIMTUYECKUE METOJIbI pacuera
yrJjia MEXIY IPSAMBIMU U TJIOCKOCTSIMHU
B MHOrorpanHukax. ®opmyna
PAcCTOSHUS OT TOUYKH JI0 IJIOCKOCTH
B KOOpIMHATAaX.

Haxoxnenne pacCTossHUN OT TOUYKH
710 IJIOCKOCTHU B KyO€ U IPaBUIIbHOU
MUPAMUIE

TJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHM.

CBOAUTH NECUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOPAWHATAMHU.

BcnomMHUTE onpenenenue CKaspHOoro
YMHOKEHUS U €70 CBOMCTBA.
Bbryuciisite ¢ TOMOIIBIO CKaJISIPHOTO
YMHOXEHHS JNIMHBI BEKTOPOB, YTJIbI
MEXy HUIMHU, YCTAaHABJIVNBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
BriBoAUTH ypaBHEHNE MIIOCKOCTH

U (HOpMYIly pPacCTOSIHUS OT TOUKHU

JIO TIJTOCKOCTH.

Pemars 3agaun, coueras
KOOPAWHATHBIN U BEKTOPHBIA METO/BI.
[IpoBOIUTH TOTHUYECKH KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU TE€OMETPUUECKHUX 3a1a4
HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanmM3upoBaTh U MOJICIIMPOBATH
Ha SI3bIKE T€OMETPUHU peabHbIC
CUTYalllH, CBSI3aHHBIE BEKTOPAMMU
Y KOOpJAMHATaMU.

HccnenoBarb MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmnapara aiareOphl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBHCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHUE, 00001IEHHE
U CUCTEMATHU3aIIUS 3HAHUU

15

CeueHuns MHOTOTPAHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METO/
CJIEIOB, CTaHAAPTHBIE INIOCKOCTH,
NepeceyeHns MPSMBIX U IJIOCKOCTEM.
[TapannenbHbie MPSAMBIE U TIIOCKOCTHU:
napajuielibHble CEYEHUs, pacueT
OTHOIIEHUH, YTIJIbI MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.
[lepnieHAMKYIApHBIE IPSMbIE

U TUIOCKOCTH: CTaHAApTHBIE Mapbl
MEPHEHINKYJIIPHBIX TIOCKOCTEN

U MPSIMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpPEMa O TPEX
MEePIEHIUKYJIApax, BEIYUCICHUS JTUH

Ctpouts ceueHusl.

Pemate crepeomeTpudeckue 3agauu
Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKHUX
OTHOILICHUI, HAX0XKICHUE
F€OMETPUYECKUX BEIMYUH (JJIUH,
YIJI0B, IJIoUIaiel, 00bEMOB).
Hcnonbs30BaTh Mpu pelIEHUN
CTEPEOMETPUUECKHUX 3a]1a4
TUTAHUMETPUYECKUE (PAKTHI U METOBI.
[TpoBOAUTE JTOTUYECKU KOPPEKTHHIE
JIOKA3aTEJIbHBIE PACCYXKICHUS

MPY PEHICHUU CTEPEOMETPUUYECKUX
3a/1a4.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOT'PaHHHKAX.
[loBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, ()OPM YITbI

JUTS TUIoMaei, cCooOpakeHHs
TOJTO0HSI.

[Inomany ceueHnii MHOrOTPaHHUKOB:
TJIOIIA N TTIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpakeHUs Mo00Ms

peaibHbIE CUTYyaIluU U BBISBIISITH
BO3MO>KHOCTh €€ MOJICIIUPOBAHUS

Ha A3bIKE TEOMETPHH.

MopaenrpoBarh peaibHYIO CUTYaIUIO
Ha A3bIKE€ TEOMETPHUU U UCCIEA0BAThH
IIOCTPOCHHBIE MOJIENU, B TOM YHUCIIE

U C HCTIOJIb30BAHUEM arlrapara aiareOpbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpamMMBbl IIPU PELICHUH 3a]1a4

O0beM MHOrorpaHHUKA

17

O6bem Tena. O6beM NPSIMOYTOIbHOTO
napasnienenuneaa. 3agauu

00 ynBOoeHUU Ky0a, 0 KBaJipaType
Ky0a; O TPHUCEKLIUH yTJIa.
CtepeoMmeTpruUecKUE 3a/1auH,
CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuieienunea.
[Tpuknanuble 3a1a4u, CBSI3AHHBIC

C BBIUKCIIEHUEM 00BEMA
OPSIMOYTOJILHOTO MapaJuielieuIe 1a.
O0beM NpAMON MPU3MBI.
CrepeomMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHUEM 00HEMOB
npssMou npusmel. [Ipuknannasie
3aJ1a9M, CBI3aHHBIC C 00bEMOM
MPSAMOM MTPU3MBI.

CB0OOAHO ONEpUpPOBATH NOHATUAMM:
o0BeM Tena, 00beM MPSIMOYTOJIBHOTO
napasuieseTuIe 1a.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

JlokazbIBaTh TeOpeMy 00 oOBeMe
NPSIMOYTOJILHOT O TapajliesIenuIea,
CIICZICTBUSI U3 HEE.

Pa3pe3aTs MHOrOrpaHHUKH,
HepeKyIaibIBaTh YacTH.

Pemars crepeomeTpuueckue 3aaau,
CBSI3aHHBIE C BBIUYUCIEHHEM 00bEMa
MPSIMOYTOJILHOT O TIapajliesIenuIe a,
MIPU3MBIL.

CpaBHHMBATh U aHATU3UPOBATH
YTBEPIKJICHUS C TIENIBIO BBISIBICHUS
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Brruucnenue 00beMOB Te

C TIOMOIIIBIO ONIPEICTICHHOTO
uHTerpaiga. O0beM HaKJIOHHOM
MIPU3MBI, TUPAMHUJIBI.

dopmyna 00beMa MHUPaAMU/IBI.
OTtHormieHne 00bEMOB ITUPAMUT

C OOIIIUM YTJIOM.
CrepeoMeTpruyecKue 3a/1a4Hu,
CBsI3aHHBIEC C 00bEMaMU HAKJIOHHOM
MIPU3MBI, TTUPAMUIBI.

[IpukiagHble 3a1a41 110 TEME
«O0BEeMEBI TeI», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW TTPU3MBI, TUPAMHUIBI.
[Ipumenenue 00beMoB. Boruucienue
PacCTOSHHUS 10 TUIOCKOCTH

JIOTUYECKH KOPPEKTHBIX
1 HEKOPPEKTHBIX PACCYKICHHM.
AHan3upoBaTh U MOJIETTUPOBATH

Ha SI3bIKE TE€OMETPUU PeasbHbIC
CUTYaIlUH, CBSI3aHHBIE C 00bEMOM
MPSMOYTOJLHOTO TIapaJIeIIeHIe/a,
PU3MBI, TUPAMU/IBL.

HccrenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE ¥ C HCIIOJIb30BaHUEM
anmnapara anreOpbl.

BrIBOANTE OCHOBHYIO HHTETPAITHLHYIO
bopMyTy Ul BBIMUCICHUS 00HEMOB
TeJ.

Jloka3bIBaTh TeOpeMy 00 0ObemMe
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTrOJIbHOM MPU3MBI

U JUTS TIPOU3BOJIBHON TTPU3MBI.
Jloka3zbiBaTh TeOpemMy: 00 oObeme
nupaMuIbl, HOPMYITUPOBATH CIICACTBUS
U3 Hee: 00hEM YCEUCHHOW MUPaMUIbI.
BreiBomuTE (hopMyITy 1Sl BEIYHCIICHUS
00BbEMOB YCEUCHHOU MUPAMUJIBI

Tena BpameHus

24

[unuaaprUYecKas MOBEPXHOCTb,
00pa3yromue MUINHIPUIECKON
MTOBEPXHOCTH.

CB0O0OZIHO OIlEepUpPOBAaTh NOHATHIMU:
UIMHPUYECKask TOBEPXHOCTD,
nuiuHIap. M3ydyaTts crnocoOsl
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Humuuap. [psmoit kpyrosou
uuiHap. [hnomaas moBepXHOCTH
UATUHAPA.

Konunueckas noBepxHOCTb,
o0Opa3yromme KOHUIECKOM
noBepxHocTH. Konyc. Ceuenne koHyca
IUIOCKOCTBIO, MapaieIbHOM
IJIOCKOCTH OCHOBAHMUS. Y CEUEHHBIN
koHyc. M300paxkeHre KOHYCOB

1 YCEUCHHBIX KOHYCOB.

[Inomaas OOKOBOM MTOBEPXHOCTH

Y TIOJTHOW IMOBEPXHOCTHU KOHYCA.
CrepeomeTpryecKue 3a1a9u

Ha JI0Ka3aTeJbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEYEHUH IIUIIUHIPA,
KOHYCa.

[Tpuknanuble 3a1a4u, CBSI3aHHBIE

C IWJIMH]IPOM.

Cdepa u miap.

[lepeceuenuie cdeps! u mapa

¢ ruiockocThio. Kacanue mapa

1 chepsl III0CKOCThI0. Brn

Y U300paXkeHue 1mapa.

VYpaBuenue chepsl. [nomans chepbl
1 €€ YacTeHu.

CummeTtpust cepsl u mapa.

MOJTYYECHUS [UJIUHIPUYECKON
ITOBEPXHOCTH, LIUIMHAPA.
N300paxkaTh NUIUHAD U €T0 CeUEHUs
IIJIOCKOCTBIO.

CB0O0OOTHO OTIEpUPOBATH TOHATHIMU
KOHHMYECKasi IOBEPXHOCTh, KOHYC,
YCEUECHHBI KOHYC.

N3ydaTh criocoObl MOTy4eHUs
KOHUYECKON MOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €ro CeueHus
IJIOCKOCTBIO, IPOXOIAIIEN Yepes OCh,
Y IUIOCKOCTBIO, IEPIICHANKYIISIPHON

K OCH.

BoiBoauTh (hopMyItbl SISl BBIYUCICHUS
OOKOBOI U TIOJTHOM MOBEPXHOCTEH TEJ
BpallCHUS.

Pemiats crepeoMeTpuyeckue 3a/1auu,
CBSA3aHHBIE C TEIaMU BpAILECHUS,
HaXOXKJICHHEM TUIONIA I OOKOBOM

Y TIOJIHOW MTOBEPXHOCTH, IOCTPOEHUEM
CEYCHHUM.

Hcrnonp30BaTh IIpU pEeLICHUH 3a1a4
IJIAHUMETpUUECKUE (PAKTHI U METOIBI.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKACHUS C LIETBIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX
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Crepeomerprueckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIE CO CEepoi U IIapom,
MMOCTPOCHUEM UX CEYECHUH
IIJIOCKOCTBIO.

[Tpuknanuble 3a1a4u, CBSI3AHHBIC
co cepoii u mapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaHJapPTHBIC
noaoous.

Paznuunbie KOMOMHALIMY TEN
BpallleHUs U MHOTOI'PaHHUKOB.
3agaun no Teme «Tena u TOBEPXHOCTH
BpaIlCHUS»

Y HEKOPPEKTHBIX PACCyKICHUM.
AHaM3UpOBaTh U MOJICTIUPOBATH

Ha A3bIKE€ TEOMETPUU PEATbHBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

Y UWJIAH]IPOM.

HccnenoBaTh MOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTOJIb30BAaHUEM
anmnapara anreopbl

AxTyanu3upoBaTh (HaKTbl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUU.

CB0O0OIHO OIEepUpPOBaTh NOHATHIMU:
cdepa u map, LEHTP, paanycC, TUAMETP
cdepsl u 1Iapa.

HccnenoBaTh B3aMMHOE pacIiONOKEHUE
chephl B TUIOCKOCTH.

DopmMynHpPOBaATh ONPEACICHUE
KacaTelbHOU MIIOCKOCTH K cdepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE

U IIPU3HAKE KacaTelbHOM MIOCKOCTH.
BoiBoauTs hopMyity JUist BBIYUCICHUS
romaan cdepsl uepes paanyc chepsl.
Pemiats crepeoMerpruyeckue 3aiauu,
CBsI3aHHBIE CO cepoil u mapom,
HaxO0XKJICHUEM IIIoIaau cepol u ee
4acTel, MOCTPOECHUEM CEUCHHI Chepbl

63

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 114 ot 28.04.2026. VicnonHutens: FOHycoBa 3.H.

Ctpanuua 63 n3 90. CtpaHuua cosgaHa: 28.04.2026 18:11

B I/IEKTPOHHbBINA
=® TATAPCTAH



denepanbHas pabodas mporpamma | Martematuka. 10—11 kmaccst (yriyOaeHHbBIH yPOBEHB)

U 1Iapa.

AHamM3UpOBaTh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUU PeabHbIC
CUTYallUH, CBSI3aHHBIE C IIAPOM

u cepoii.

Pemats mpocThie 3a1auu, B KOTOPBIX
(UrypupyroT KOMOHWHAIINH TEI
BpallleHUsI © MHOTOTPAaHHUKOB.
Hcnonb30BaTh Ipu pelIeHUH 3aad,
CBSI3aHHBIX CO c(hepoil u mapom,
TJIAHUMETPUYECKHE (aKThl M1 METOTBI.
Pemats cTepeomeTpryueckue 3a1aqm,
CBSI3aHHBIC C TEJIAMH BPAIICHUS,
IIOCTPOCHHUEM CEUECHUH TEJI BPALLICHUS,
C KOMOMHAIUSIMU TEJ BpaICHUS

¥ MHOTOTPaHHUKOB.

[TpoBOIUTE TOTUYECKH KOPPEKTHBIC
J0Ka3aTeJIbHbIE PaCCyKIECHUS

pU pEIIeHUH T€OMETPUUECKHUX 3a/1ad,
CBSI3aHHBIX C MEPIECHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanmM3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUN PeaTbHBIC
CUTYaIllH, CBSI3aHHBIC C
MHOTOTpaHHHUKaMHU.

HccnenoBarh moCTpOSHHBIE MOJIETH,
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B TOM YHCJIE U C UCTIOJIb30BaHUEM
anmnapara anreopsbl

[Tnomaay moBepXHOCTH 9
U 00BEMBI KPYTJIBIX TE

O6bem mummHpa. Teopema

00 00beMe MPSMOTO ITUIMHAPA.
IImomany 6OKOBOM M TTOJTHOM
MMOBEPXHOCTH IMIMH]IPA.
Brruncienue o00beMOB Tell

C TIOMOIIIBIO OMPEICIICHHOT O
uHTerpasia. O0beM KoHyca.
[Inomagm GOKOBOI M TOJIHON
MMOBEPXHOCTH KOHYCA.
CrepeomeTpryecKue 3a/1a4u,
CBsI3aHHBIE C BBIUMCIEHHEM 00BHEMOB
AJIMH]Ipa, KOHYcAa.

[Tpuknamueie 3ama4un o Teme «O0beMBI
Y IUIOLIAJM TIOBEPXHOCTEM TEIL.
O0BeM mapa u IMapoBOro CeKTopa.
Teopema 06 o6beme mapa. [lnomans
cdepnl.

CrepeomeTpryecKue 3aj1auu,
CBSI3aHHBIE C BBLIYMCIICHHEM 00BEMOB
mapa, IapoBOTO CETMEHTA, IMapOBOT0O
CeKTopa.

[IpuknagHele 3a1a4u 110 TEME
«OO0BEMEBI TEID», CBA3aHHBIE

CB0O0OOIHO OTIEpUPOBATH MOHATHIMU
0o0BeM Tena, TIIoMAAh TOBEPXHOCTH.
D opmMynHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMbI: 00 0ObeMe
UIHIpa; 00 00beMe KOHYyca.
BoiBoauTh (hopMyItbl sl BBIYUCTICHUS
o0beMa yCeuEeHHOT0 KOHYca.
HccnenoBaTe NOCTpOCHHBIE MOJENH,

B TOM YHCJI€ U C UCTIOIH30BaHUEM
anmnapara anreOpbl.

3HaTh BO3MOXKHOCTH pEUICHU 3a7a4
HAa MOCTPOCHHUE UPKYJIEM U JIMHENKOM,
0 KJIACCUYECKHUX HEePa3peIInMbIX
3a/1avax.

CB0O0OIHO OIEepUPOBATh MOHATUIMU
IapOBOM CETMEHT, IIAPOBOM CIIOH,
IapOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
[IaPOBOTO CJIOS.

BriBomuth hopMysbl 4151 HAXOXKICHUS
00BEMOB I11APOBOT'0 CETMEHTA,
[IaPOBOTr'0 CEKTOPA, IJIoaau chepsl.
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¢ 00BEMOM I11apa U IUIOIIA/IbIO CHEPHI.
COOTHOIICHUS MEXIY TUTOMAAIMU
MTOBEPXHOCTEH U 00beMaMHU MOJOOHBIX
TeJ.

ITogoOHBIE TeIa B IPOCTPAHCTRBE.
N3menenne oObeMa npu mo00uu.
CrepeomeTpruecKkue 3aj1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
TE€JI U TUIOIIAJICH TTOBEPXHOCTEMN

Jloka3biBaTh TeOpeMy 00 oObeMe mapa.
Pemats cTepeomeTpryueckue 3a1aqm,
CBsI3aHHBIEC C 00BEMOM II1apa, MapOBOTO
CErMEHTa, IapOBOT0 CEKTOPA,
IJIOMIAIBIO C(hEepHI.

CpaBHHMBATh M aHATH3UPOBATH
YTBEP)KIICHUS C IIEITBIO BHISBICHHUS
JIOTHYECKH KOPPEKTHBIX

¥ HEKOPPEKTHBIX PacCyXICHUM.
AHanmM3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUN PeaTbHBIC
CUTYalluH, CBSI3aHHBIE C 00HEMOM
mapa, IapoBOTO CETMEHTA, IMapOBOTO
CErMEHTa, TIJIOMIAIbI0 Chephl.
CB0O0OOIHO OTIEpUPOBATH MOHITHEM:
MOI00HBIC TeJa B MPOCTPAHCTRE.
Boraucisate 00beMBI TEJT C TOMOIIBIO
OTIpENIeTICHHOTO UHTETpaa.

Pemarp crepeomeTpudeckue 3a1au,
CBSI3aHHBIE C COOTHOIICHUSIMHU MEX]TY
TUTOIIASIMHU TIOBEPXHOCTEH

1 00beMaMu OJJOOHBIX TEJI.
[TpoBOIUTE JTOTHYECKH KOPPEKTHBIC
J0Ka3aTeIbHBIC PACCYKICHUS

TIPY PEIICHUN TEOMETPHYCCKHUX 3a/1a4,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
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TEJI C TIOMOIIBIO OTPEACIICHHOTO
WHTErpaja, HaX 0K ICHHEM
COOTHOIIIEHUS MEXIY TIIOMIAISIMHU
MTOBEPXHOCTEH U 00beMaMHU MOJOOHBIX
TeJl.

AHaM3UpoOBaTh U MOJICIIMPOBATH

Ha SI3BIKE TCOMETPUH PEaIbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00beMaMu

Y TIOBEPXHOCTSIMH TEl,

Ha JJ0Ka3aTeIbCTBO U Ha HAXOXKICHUE
TCOMETPUICCKUX BEITHYHNH

JIBU>KEeHUs

JIBUKEHUS MPOCTPAHCTBRA.
OtoOpakenus. JIBrmkeHuUs

1 paBeHCTBO ¢uryp. O61mue cBoiicTBa
NBIDKEHWI. BUIBI IBMOKEHUI
MapaylIeIbHBIN TTEPEHOC, IIEHTPaTbHAS
CUMMETpHSI, 3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nmogodust. [Ipsmas

u cdepa Diinepa.

['eomerpuueckue 3amauu

Ha IPUMEHEHUE JTBMKCHUS

CB0OOAHO ONEepUpPOBATh NOHATUIMM:
0TOOpakeHUe MPOCTPaHCTBA Ha ceOs,
JBU)KEHHUE MTPOCTPAHCTBA,;
LEHTpaJIbHasA, OCeBasi U 3epKaJibHas
CUMMETPUH, NIapaJUIeIIbHBIN IIEPEHOC;
paBeHCTBO U nojo0ue puryp.
Jloka3bIBaTh YTBEPAKAECHUS O TOM, UTO
LEHTpaJIbHAsA, OCEBas U 3epKaJIbHAs
CUMMETPHHU, NAPALIIETBHBIN IEPEHOC
ABISIIOTCS ABMYKCHUSMH.

BelinonuaTs npeodpa3oBaHus 1o100Us.

OnepupoBaTh TOHITHAMU: TIPAMast
u ctepa Ditnepa.
Pemarp reomMerprueckue 3aaaqun
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C MCIIOJIb30BAHUEM JIBHKCHUI.
Hcnonp30BaTh Npy pelieHnu 3aaad
JIBUKECHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEenue, 06001IeHNE
U CUCTEMATU3aIUs 3HAaHUU

17

Oo6o0m1aroree MTOBTOPEHUE TIOHITHIA
1 METOJIOB Kypca r€OMETpUH

10-11 knaccoB, cucTemMaTu3aIus
3HAHUM.

Hcropus pa3BuTus crepeoMeTpun Kak
HayK{ U €€ pOJib B Pa3BUTHU
COBPEMEHHBIX MH)XCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHIMA

Pemrats crepeoMerpruyueckue 3a1aun
Ha J0Ka3aTeIhCTBO MaTEMaTHUYECKUX
OTHOIIIEHU, HAX0XKIECHUE
TCOMETPUYCCKUX BEIMYMH (JJIHH,
yIJI0B, TIJIOIIAIeH, 00HEMOB).
Hcnonb30BaTh U PEIICHAH
CTEPEOMETPHUCCKHUX 3a/1a4
TJTAHUMETPUYCCKHE (PaKThl M1 METOTBI.
[TpoBOIUTE JTOTUYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIC PACCYKICHUS

IIPH PEIICHUN CTEPEOMETPHICCKUX

1 IJITAaHUMETPUUECKUX 3aJ1a4.
CpaBHUBATh M aHATM3UPOBATH
pealIbHBIE CUTYAIlH U BBISIBIISTH
BO3MOXKHOCTH €€ MOJICITUPOBAHUS

Ha SI3BIKE TCOMETPHHU.
MonaenupoBaTh peallbHYIO CUTYaIIHUIO
Ha S3bIKE TEOMETPUU M UCCIICIOBATH
MMOCTPOCHHBIC MOJICITH, B TOM YHCIIC
Y C UCTIOJIh30BAaHUEM arapara
anreOpshl.
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Hcmonap30BaTh KOMIIBIOTCPHBLIC

KakK O paSBHBaIOMCﬁCH HayYyKCe,

HOMOF&I-OHIG?I PEIINTL PCAJIBHEBIC
JKN3HCHHBIC CUTyallun O POJI
CTCPCOMCTPUHU B PA3BUTHUU
COBPCMCHHBIX HHKCHCPHBIX

N KOMIIBIOTCPHBIX TEXHOJIOT UM

MPOrpaMMBbl [TPU PEUICHUU 3a]1a4.
[Tosydars npeacTaBiIeHUE O FEOMETPUN

MCCIIENYIONIEH OKPYKAIOIIUNA MHUP,
CBSI3aHHOM C pealbHBIMU OOBEKTaMH,

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYuebnsblii kypc «BeposTHOCTh M CTATUCTHKA» YIIIYOJIEHHOTO YPOBHS SIBJISICTCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriyOJIeHHOTO YPOBHS
HAa YypPOBHE CpeIHero o0mero oOpa3oBaHus. YUeOHBIM Kypc MpeaHa3HauYeH
U1st popMUpPOBaHMS Y OOYYAIOMIMXCS CTaTUCTUYECKON KYJIbTYpPhl U MOHMMAaHUS POJIU
TEOPUM BEPOSATHOCTEW KAK MATEMAaTUYECKOTO MHCTPYMEHTA ISl U3YYEHHS CIy4alHBIX
COOBITHI, BEJIMYMH U TponeccoB. [Ipu n3ydenun kypca oOoraimaroTcsi mpeicTaBIeHus
O0y4YaIIMXCA O METO/IaX UCCIIEIOBAaHUS U3MEHUYMBOIO MUPA, Pa3BUBAETCS TIOHUMAHUE
3HAYMMOCTH W OOIIHOCTHM MAaTEMaTUYECKUX METOJIOB IO3HAHUSA KaK HEOThEMIIEMOU
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Conepxkanue yueOHOro Kypca HalpaBJICHO Ha 3aKpEIJICHUE 3HAHUM, MOTYy4eHHBIX
IpU M3y4EHWH Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHWs, M HAa Pa3BUTHE
MPEACTABICHUNA O CIyYallHBIX BEJIMYMHAX M B3aUMOCBA3SX MEXKIY HUMH Ha Ba)KHBIX
IIpUMepax, CIOKETbl KOTOPBIX IOYEPIHYTHI U3 OKpYyXKarouero Mupa. B pesynbrare
y oOyyaroummmxcs JOJDKHO  c(opMHpoBaThCsl  IpEACTaBICHHE O  Haubosee
YIOTPEOUTENBHBIX U OOIIKUX MAaTEMaTHYECKUX MOJIENSIX, UCTIOIb3YEMbIX AJISi OMKUCAHUS
AHTPONOMETPUYECKUX U AEMOTpapUUECKUX BEJIMYMH, OTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUAX, JUIMTEIbHOCTH  O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SBJICHUI U MPOLIECCOB B OOUIECTBE. Y UEOHBIN KypC SBIISETCS
0a30M Ji1  OCBOEHHS BEpPOSTHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOIUMBIX
CHELHATMCTaM HE TOJIBKO WHXXEHEPHBIX CHELHUAIBHOCTEH, HO TAaKKe COLMAIbHBIX
U TICUXOJIOTHYECKHX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHHOU
Mepe HCIONb3YIOT ammnapar aHajau3a OonbIIuX AaHHbIX. LleHTpanbHyro yacTh yueOHOro
Kypca 3aHHMaeT OOCYXKJIEHHE 3aKOHa OONbIIMX uyHceNl — (yHIaMEHTaJbHOIO 3aKOHA
PUPO/IbI, UMEIOIIIET0 MATEMATUUECKYIO0 (pOpMaT3alIUIO.

B cooTBeTcTBMM C YKa3aHHBIMU LIE€JISIMHU B CTPYKType Y4eOHOro Kypca
«BeposATHOCT, M CTaTHCTHKA» Ha VYIIyOJEHHOM YPOBHE BBIJICJIEHB OCHOBHBIC
cogepxarenbHble JUHUU: «CiydaifHple cOOBITHS M BeposTHOCTH» U «CriydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YUCEID».

[ToMHMO OCHOBHBIX JIMHUHM B Y4€OHBIM KypC BKJIIOUEHBI 2JIEMEHTBI TEOpUU I'padoB
U TEOPUU MHOYKECTB, HEOOXOMMBbIE JIs1 MOJIHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0HOT0 Kypca U CMEKHBIX MAaTEMaTHUYECKUX YU€OHBIX KypCOB.

Conepxxanne nuHuHM «CriydailHble COOBITHS M BEPOSATHOCTH» CIIY’KUT OCHOBOM
Uis  GOPMHUpPOBAHUS MPEACTaBICHUA O paclpeiesieHUd BEpPOSITHOCTEH MEXIy
3HAYEHUSAMM CIIy4alHbIX BEIMYMH. BakHy0 4acTb B 3TOW COIEPKATEIbHOW JIMHUU
3aHUMAaeT U3yYeHUE Fr€OMETPUUYECKOr0 1 OMHOMUAIILHOTO paclpeesieHuid 1 3HAKOMCTBO
C UX HENPEPHIBHBIMUA AHAJIOTAMH — MOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMH.
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Temsl, CBSI3aHHBIC C HEIPEPHIBHBIMU CIIy4aiiHbIMU BEJIMYMHAMU
U pacrpeesIeHUsIMU, aKLIEHTUPYIOT BHUMaHUE 00y4JaroIUXCcsa Ha OTMCAaHUU U U3YYECHUH
CIIy4ailHBIX SBJICHHM C TOMOUIBIO HENpepbhIBHBIX (QyHKIUHA. OCHOBHOE BHUMAaHUE
YIAEJIAETCs IT0KAa3aTeIbHOMY U HOPMaJIbHOMY PacCIIpeIeICHUSM.

B ydyeOHOM Kypce mpenycMaTpruBaeTcsi 03HAKOMUTEIbHOE U3YUYEHHE CBSI3U MEXKAY
CIIy4ailHBIMM BEJIMYMHAMU W ONHCAHHE 3TOH CBS3M C MOMOIIBIO KO3 (ULIMEHTA
KOPPEJIALIUU U €ro BBIOOPOYHOTO aHAJIoTa. JTH AJIEMEHTHI COJIEpP)KaHusl Pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHus», U3y4YEHHYIO HA YPOBHE OCHOBHOT'O OOIIEro o0Opa3zoBaHus,
¥ BO MHOT'OM OIUPAIOTCS HA CBEJICHUS U3 KypCOB alreOpbl U TEOMETPHUU.

Eme onun snemMeHT copeprkaHMs, KOTOPBIA NPENIaracTcsi Ha O3HAKOMUTEIBHOM
YpPOBHE — TOCIEIOBATEIbHOCTh CIYYallHBIX HE3aBUCUMBIX COOBITHM, HACTYMAOLIUX
B eAuHuLly BpeMeHHU. O3HAKOMIICHHE C DPACIPEICICHUEM BEPOATHOCTEN KOJIMYECTBA
TaKUX COOBITUNA HOCUT Pa3BUBAIOIINN XapaKTep M SBISETCS aKTyaJIbHBIM ISl OYAYIIHX
aOUTypUEHTOB,  MOCTYMNAKOIMX HA  y4yeOHbIE  CIIELUAIbHOCTH,  CBA3aHHbIC
C OOILIECTBEHHBIMU HayKaMH, ICUXOJIOTMEN U YIIPaBICHUEM.

OOmiee YWCIO YacoB, PEKOMEHIIOBAaHHBIX JUIA HW3Y4YEHHS Y4eOHOro Kypca
«BeposTHOCTh M CTaTUCTHKA» Ha YriayOJeHHOM ypoBHe, — 68 yacoB: B 10 kiacce —
34 yaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 yac B HeeIno).

COILEPKAHUE OBYUEHUSA
10 KVIACC

I'pad, cBazubiii rpad, myru B rpade: uukiabl ¥ nend. CTeneHb (BaJIEHTHOCTD)
BepiuHbL. ['padbl Ha iockocTu. JlepeBbs.

CryJaifHble 9KCIIEPUMEHTHI (OITBITH) U CITy9YaifHbIE COOBITHS. DJIeMEHTAPHBIE COOBITHUS
(ucxonbl). BeposiTHOCTh cityyailHOro coObITHS. bBJIM30CTh 4YacTOTBI W BEPOSATHOCTH
coObIThil. CitydaiiHbIe ONBITBHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMUA COOBITHUSMIL.

Onepanyii Haag COOBITHSIMU: TIepeceueHUe, OOBEIUHEHUE, MPOTHUBOMOIOKHBIC
coObITus. Jnarpammsl Ditnepa. @opmyrsa CI0KEHHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHME BEpOsTHOCTEW. [lepeBo ciydallHOro
skcriepumenta. dopmyna mnonHoM BeposTHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHS.

bunapHblil ciydailHplid ONBIT (MCOBITAHHE), ycrnex M Heynada. HeszaBucumele
ucnbiTanns. Cepuss HE3aBUCUMBIX HMCHBITAaHUM 10 NEpBOro ycmexa. llepectaHoBku
u ¢dakropuai. Yucio coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHUM bepHymmm. CioydyaliHblil BIOOpP M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEN. [{narpamma pacnpeaeneHusl.
Onepanun Haja CilydallHBIMU BelIMYMHamMU. buHapHas ciydaiiHas BennuuHa. [Ipumepsr
pacrnpenesieHuil, B TOM YUCJIe T€OMETPUUYECKOe U OMHOMHUAIBHOE.

CoBMecTHOE pacipeelieHre IBYX ClIydailHbIX BeTMYUH. HezaBucumele cinydaiiHble

BCJIMYHHBEI.
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MareMarruyeckoe OXXKHMJIaHHWE CIydyalHON BeauuuHbl (pacupenencHus). [Ipumepsr
NPUMEHEHUsI MAaTEMAaTUYECKOTO OXHUAaHUsS (CTpaxoBaHue, JioTepes). MaremaTrnyeckoe
OXKHUJIaHWE OWHApPHOM CIlydailHOW BEJIMYMHBI. MaTeMaTH4ecKOe OXKHUJIAHUE CYMMBI
CIIy4alHBIX BEJIMUMH. MaTeMaTruiecKkoe 0KUIaHNE T€OMETPUIECKOro 1 OMHOMHAIBHOTO
pacrpe1eICHU .

Jlucnepcust U CTaHIAPTHOE OTKJIOHEHHE CIIy4alHOW BEIMYUHBI (paclpeiesieHus).
HNucnepcust  OuHApHOW  ciydallHOM — BeIMYMHBL. ~ MaTeMaTH4ecKkoe  OXKHIaHHE
MMPOU3BEACHUS U JIMCIEPCUS CyMMBl HE3aBUCHUMBIX CIIydalHbIX BEIWYMH. Jlucrepcus
W CTaHJApTHOE  OTKJIOHEHHWE OWHOMHAIBHOTO  pacmupenencHus. Jlucnepcus
Y CTAaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOT0 PACIIPEICIICHUSL. .

11 KIIACC

HepaBenctBo YeOwmméBa. Teopema UYeoOniméBa. Teopema beprnymm. 3akon
Oonpiux yncen. BeiOopouHblil MeTo uccienoBaHuid. BriOOpoUuHbIe XapaKTEpUCTHKHU.
OueHuBaHKE BEPOSATHOCTH COOBITUS MO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocteimmx
TUIIOTE3 C IOMOMIBIO0 H3YYEHHBIX PaCIPEACICHUMN.

HenpepsiBHble  ciyuaniHble BenuuuHbL.  [lpumepsl. DOyHKOHUSA  IUIOTHOCTH
BEPOSITHOCTU paclpesiesieHns. PaBHOMEpPHOE paclpeielieHue U €ro CBOMCTBA. 3ajauH,
IIPUBOJIAILIME K IT0KA3aTEIILHOMY PaclpeIeieHUI0. 3aa4uu, IPUBOIAIINE K HOPMAJIIBHOMY
pacnpeneneHuo. OyHKIMSA MUIOTHOCTH BEPOSITHOCTH IMOKA3aTEIBHOTO PACIpEIEICHNs,
(GYHKUMS TUIOTHOCTA BEPOSITHOCTU HOPMAJIBHOTO pacnpeencHus. OyHKIUs MIIOTHOCTH
Y CBOMCTBAa HOPMAJIBHOT'O PACIIPEIEIIEHNUS.

[TocnenoBaTenbHOCTh OJJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, MPUBOISAIINE
K pacupeaenenuro [lyaccona.

KoBapuanus nByx ciydaitHpix BenuduH. KoaddUIMeHT TUHEHHON KOppesiuu.
CoBMecTHBIE HAOMIOICHHS JABYX BEIUMYHH. BBIOOPOUHBI KOI(POUIIMEHT KOPPEISAIIHH.
Pasznuune Mexny JIMHEWHOW CBSA3bI0O M NPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHeWHas
perpeccusi, METOJ, HAMMEHBIINUX KBaJApPATOB.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOydaronuiics Hay4YuTCs:

K xonmy 10 kimacca o0ydaronuiicss Hay4YuTCs:

CBOOOZHO ONEpPUPOBATH MOHATUSAMM: Tpad, IIOCKHI rpad, CBA3HBIN rpad, NyTh
B rpade, 1enb, LUK, AEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIy4ailHOTO YKCIIEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHITUSMU: CITy4alHBIA SKCIIEPUMEHT (OMBIT), CIydaitHOe
COOBITHE, DBJIEMEHTApHOE ClydailHOe COObITHE (DJIEMEHTAPHBIM HMCXOJ) CIIy4aiiHOTrO
OIbITA, HAXOJUTh BEPOATHOCTH COOBITUH B ONBITAX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMU;

HAaXOAUTh W (OpPMyIUPOBATH COOBITHS: TEpPEeceUeHHe, OOBEAMHEHUE TaHHBIX
COOBITUH, COOBITHE, TTPOTUBOMOJOKHOE TAHHOMY, UCIIOJNB30BaTh JAUArpaMMmbl Jiliepa,
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KOOPIMHATHYIO MpPSAMYIO JUIsl pEIIeHus 3ajad, MOJb30BaTbCsl (QOPMYION CIOXKEHUS
BEPOSITHOCTEH JJI BEPOSTHOCTEHN IBYX M TPEX CIy4alHBIX COOBITHIA;

ONEPHUPOBATH TOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXXEHHUE BEPOSITHOCTEW,
HE3aBUCUMBIE COOBITHSA, AEPEBO CIy4alHOrO HKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTH
COOBITHI ¢ MOMOIIBIO MPAaBUJIa YMHOXKEHHUS, A€peBa CIy4ailHOI'O OMbITa, UCIOIb30BATh
dbopMyy MoJgHOW BEpOATHOCTH, (popmyiny baileca mpu pemieHuMd 3aaad, ONPEnemsTh
HE3aBUCUMOCTb COOBITHI 110 (POPMYJIE U 110 OPraHU3aLUN CITY4aliHOTO HKCIIEPUMEHTA,;

IPUMEHSTh U3y4YE€HHbIE KOMOMHATOPHBIE (DOPMYJIIBI SISl IEPEUUCIICHUS SJIEMEHTOB
MHOXXECTB, JJIEMEHTAPHBIX COOBITUI CIIy4ailHOTO ONbITa, PELICHMs 3aJady MO TEOPUHU
BEPOATHOCTEN;

CBOOOZHO ONMEPUPOBATH MOHATUSIMU: OMHAPHBIA CIy4allHBIA OMBIT (UCIIBITAHUE),
yCIEX U Hey/laya, HE3aBUCUMBbIC UCIIBITAHMS, CEpUs UCIIBITAHUM, HAXOUTh BEPOSATHOCTH
COOBITHII: B CEpUM HCIBITAHUN IO NEPBOrO yCIexa, B CEpUM UCHBbITaHWN bepHysuiw,
B OIIBITE, CBA3AHHOM CO CJIy4YalHbIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH;

CBOOOJTHO ONEpUPOBATH MOHATHUAMM: Cly4ailHas BEJIUYMHA, pacHpeleIeHue
BEPOSITHOCTEH, JAWarpaMma pachpejelieHusi, OuHapHas clydailHas  BeJIMYMHA,
reOMETPUYECKOE, ONHOMUAIBHOE PaCIIpPEICICHUE;

OIIEPUPOBATH NIOHATUAMU: COBMECTHOE PACIIPEACIICHUE JBYX CIy4alHbIX BEJINYMH,
UCIIOJIb30BaTh TAOJMI[y COBMECTHOTO pacHpeiesieHus [BYX CIy4alHbIX BEIUYHMH
IUIL BBIJCJICHUSA PACHpElNeleHUus KaXIO0M BEJIMYMHBI, OIPEACIICHUS HE3aBUCHUMOCTH
CIIy4alHbIX BEJIMYNH;

CBOOOAHO OMNEpPUPOBATH MOHATHEM MATEMATHYECKOIO OXHUAAHMS CIydailHOU
BEIMYMHBI (pacupeiesieHus1), NPUMEHSTh CBOMCTBA MaTEMaTHYECKOrO OXUIAHUS
OpU pEeHIeHWH 3a/ay, BBIUMCIATH MaTeMaTHYecKoe OXHJIaHue OWHOMMAIBLHOTO
Y T€OMETPUUECKOI0 PaCIIPEACIICHUN;

CBOOOJIHO ONEpPUpPOBATh MOHATUSMU: JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, NPUMEHSTH CBOMCTBA JHUCIEPCHM CIIYYaWHOW BEJIWYWHBI
(pacnpenesieHus1) OpU pELIEHWH 3a/ad, BBIYUCIATH JUCHEPCUI0 U CTaHAAPTHOE
OTKJIOHEHUE TE€OMETPUUYECKOTO U OMHOMHAIILHOTO PacHpeesICHUH.

K xoniy 11 kiaacca oOydaronuiicss Hay4YuTCs:

BBIUUCIISATh BBHIOOPOYHBIE XAPAKTEPUCTHKU MO JAaHHOW BBIOOpPKE W OIICHUBATH
XapaKkTePUCTUKH  TEHEpPAIbHOM  COBOKYIMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakTepuctukaM. OILIEHUBAaTh BEPOSTHOCTU COOBITMM M NPOBEPSATh MpOCTeHine
CTaTUCTHYECKHUE TUIOTE3bI, MOJIb3YSCh U3YYEHHBIMU PACIIPEACIICHUSIMU;

MPUBOJIUTH MPUMEPHI 337ad, MPUBOASIIMX K IOKA3aTEIbHOMY pPACIpEAesICHHUIO,
3aa4, NPUBOAAIIMX K HOPMAJIBHOMY pacnpenenaeHuto. OrnepupoBarh MOHATUSMMU:
(GyHKUMS IUIOTHOCTH BEPOATHOCTU IOKA3aTENIbHOIO pachpeneieHus, QyHKIUS
IJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paclpeAesieHus, (PyHKIUS TUIOTHOCTH U
CBOMCTBA HOPMAJIBHOT'O PacCIpeACIICHHUS;

onpeAenartb KodhPUIMEHT JMHEHHON KOppensiuuu, BhIOOPOYHBIA KO3 (UIIMEHT

KOppCisnn.
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10 KVIACC
HazBanue KomuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
paznena (TeMbl) 4acoB Octobioe conepianie 00 y4Jaromuxcs
DneMeHThI Teopur rpadoB 3 ['pad, cBs3HbBIM rpad, npeacTaBiecHue [IpencraBiarb OOBEKTHI U CBSI3U
3aJ]a4¥ C MOMOIIbIO rpada. MEXIy HUMU C TIOMOIIBIO rpada,
Crernenb (BaJIECHTHOCTb) BEPIUIUHBI. HaXOJUTh IMYyTH MEXAY BEpPIIMHAMHU
[Tyts B rpade. Llenu u HUKITBL. rpada.
['padbr Ha mitockocTH. JlepeBo Boigenars B rpade uenu u HUKIIbI.
CIIy4allHOT O SKCIIEPUMEHTA CrpouTts 1epeBO MO ONMKUCAHUIO
CIIy4alHOTO OIBITA, ONKUCHIBATH
ClyqaifHbie COOBITHSI B TEPMHUHAX
nepesa.
Pematp 3a1aun ¢ nOMOIIBIO
rpacdoB
Ciny4dailHbl€ OIBITHI, 3 CryyaitHble S5KCIEPUMEHTHI (OMBITHI) Brinensate u onuceIBaTh
CITyqaitHbIe COOBITHUS U ClTy4aiiHble COOBITHUS. DJIEMEHTAPHbIE CIIyJ9aifHbIe COOBITHS B CITydallHOM
Y BEPOSITHOCTHU COOBITHI coObITHs (McX0mbl). BeposiTHOCTD OTIBITE.
ciydaitHoro coobiTusi. BepositHocTn @opMynUpPOBaTh YCIOBUS POBEACHUS
COOBITHIA B OTIBITaX CJIy4allHOT'O OIIbITA.
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HaxoauTs BeposiTHOCTH COOBITUI
COOBITUSIMU B ONBITaX C PABHOBO3MOKHBIMU
AJIEMEHTApPHBIMU UCXO/IaMU
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Onepanun

HaJl MHOYKE€CTBaMH

U COOBITUSIMH.
CiioxeHue 1 yMHOKEHHUE
BEPOSATHOCTEM.

Y ciioBHast BEPOSITHOCTb.
He3zaBucumbie coObITUS

[lepeceuenne, 00bEAMHEHNE MHOKECTB
U COOBITHI, MPOTUBOMOIOKHbIE
coObiTust. Dopmyna cioxeHus
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCT.
YMHOKEHNUE BEPOATHOCTEM.

dopmyiia yCIIOBHOU BEPOSATHOCTH.
®opMya MOJHON BEPOSTHOCTH.
®opwmyia baiieca. HezaBucumblie
COOBITHS

Hcnonp3oBaTh quarpammel Jitiiepa

1 BepOaIbHOE ONMKUCAHUE COOBITHI
MIPY BBIMIOJIHEHUHU OTIEpALIUI

HaJl COOBITUSIMU.

OuieHuBaTh U3MEHEHHUE BEPOSITHOCTEM
COOBITHI TIO Mepe HACTYIIJICHUS
APYTrUX COOBITHI B CITy4ailHOM OIBITE.
Pemars 3agauu, B TOM 4ucie

C UCITOJIb30BAHUEM JI€PEBA CIYUYalHOTO
OIbITa, (POPMYIT CIIOKECHHUS

U YMHOKEHUS BEPOSTHOCTEN

DJeMEeHTHI KOM6I/IHaT0pHKH

KombOunaTropHoe npaBuio yMHOXKEHUS.
ITepectanoBku u gaxropuan. Yucno
couerannil. Tpeyronpuuk [lackans.
®opmyna 6uHoma HeroToHa

@opMyIMpoBaTh U JOKA3bIBATh
KOMOWHATOpPHbIE (PaKTHI.
Hcnonb30BaTh TPaBUIO YMHOKEHUS,
M3y4eHHbIE KOMOUHATOPHBIE (POPMYIIbI
JUISL TIEPEYMCIICHUS 3JIEMEHTOB
pa3’IMYHBIX MHOYKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CITy4allHOM
OIIBITE.

[Tonb3oBaThCs hopmysoit

u TpeyroiabHuKoM Ilackans

JUIs OTIpEICTICHUS YHciIa COUETaHU M.
[Tpumenste Gpopmyny OuHOMa
Herorona g npeoGpa3oBaHus
BBIp)KECHU I
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U pacupeieIeHHs

BeposiTHOCTEH. Jlnarpamma
pacnpenenenus. Onepanuu

HaJl CJIy4YallHbIMU BEJIMYMHAMU.
[Tpumepsl pactipenenenuii. bunapnas
CIy4aiHas BeJM4MHA. [ eomerpuueckoe
pacn-penenenue. bunomuanbHoe
pacrnpeaenenue. MareMarndeckoe
OKUJAHUE CIIyYaWHOU BEJIMYUHBI.
CoBMecCTHOE pacnpeleNIEHHE ABYX
CIIy4ailHbIX BeIu4YnH. HezaBucumele
Cy4aiiHble BeJM4uHbl. CBOMCTBA
MAaTEMATHYECKOTO OKUIAHUS.

Cepun nocnenoBaTEIbHBIX 5 buHapHBINA CITy9aliHBIN OIBIT Pa30uBaTh Cl0XHBIE SKCIIEPUMEHTHI

ucnblTanui. Mcnbiranus (ucmbiTaHuE), ycex 1 Heyaaya. Ha OTACJIbHBIE UCTIBITAHUS.

bepnymnu. He3aBucumbie ucnbITaHUS. Pemars 3agaun Ha mouck

Cryuaiinblii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUH B CEPUU

13 KOHEYHON COBOKYIIHOCTHU 1o neporo ycnexa. Cepus WCIIBITAHUM J10 TIEPBOTO ycrexa
HE3aBHCUMBIX UCIIBITAHUN bepHysum. U B CEPUSIX UCHBITAaHUN bepHymm,
CnydaiiHblil BEIOOP M3 KOHEUHOU a TAK¥KE B OMBITaX CO CIy4alHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOW COBOKYITHOCTHU
[IpakTuyeckas pabora C UCIOJb30BAaHUEM KOMOWHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB 1 POpMyJ, B TOM UHCIE B XOJE
Ta0JInIL MPAKTHYECKO pabOThI C IPUMEHEHUEM

CTaHJAPTHBIX (QYHKIIHMA
CitydaiiHble BETMYUHBI 14 Cmyqaiinas BenmunHa. Pactipenenenne | OcBamBaTh NOHATHS: CIydalHas

BEJIMYMHA, pacipeiesicHue, Tadbauma
pacrpeenenus, 1uarpaMma
pacrpeeleHusl.

Haxonute 3HaueHUs1 CyMMBI

Y TIPOU3BEJICHUS CITyYalHbIX BEJIUYHUH.
Ctpoutb OUHApHBIE pacipeieIeHUs
10 OIUCAHUIO COOBITHH B CITy4alHBIX
onbITax. CTPOUTH U pacrio3HaBaTh
F€OMETPUUECKOE 1 OMHOMUATILHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYUCIIEHUE
MaTEMATUYECKOTO 0XKUAHUS.
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MaremaTtudeckoe oxkuaaHue OMHapHOM

CIIy4aiiHOM BEJIMYUHBI.
MaremMarnyeckoe OKuaaHue
Te€OMETPUIECKOTO 1 OMHOMHAIILHOTO
pactpenenenui. ucnepcus

Y CTaHJIapTHOE OTKJIOHEHHUE.
Jucnepcusi OMHAPHON CIydaitHOM
BeJIMYMHBL. CBOMCTBA JUCIIEPCUMN.
MaremaTnueckoe 0KuaaHue
MIPOU3BEJICHUS U TUCTIEPCUS CYMMBbI
HE3aBUCHUMBIX CITy4alHBIX BEJIMYUH.
Jucnepcusi OMHOMHAILHOTO
pacrpeneneHusl.

[TpakTuyeckas pabora

C UCIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINILL

CTpouTh COBMECTHBIE PACTIPEIEIICHUS.
N3yyare CBOMCTBA MATEMATUYECKOTO
OKMIaHUS.

Pemars 3a1a4u ¢ IOMOILBIO
M3YYEHHBIX CBOMCTB.

[To uzydyeHHbIM (popMysiaM HaXOAUTh
MaTEMaTUYECKUAE 0K IAHUS
CIIy4aiHBIX BEJINYHMH, HIMEIOLIUX
reOMETPUYECKOE U OMHOMHUAIbHOE
pacnpeneneHus

OcBauBath MOHATHA: TUCIIEPCHS,
CTAaHJAPTHOE OTKJIOHEHHE CITy4YalHOU
BEJINYVHBL.

Haxomute gucnepcuro

I10 PACIIPEIECIICHUIO.

N3yyars cBOWCTBA IUCIIEPCUH.

[To uzydyeHHbIM (popMysiaM HaXOAUTh
JUCTIEPCUI0 OMHOMHUAIBHOTO
pacnpenencHusi, B TOM YHCIIE B XOAE
IPaKTUYECKOM pabOThI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Ha3sBanmue KommuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
OcHOBHOE coziepKaHHe
paznena (TeMbl) 4acoB o0 ydJaromuxcs
3aKoH OOJIBIIIUX YHCET 5 HepasenctBo UeOrniera. Teopema Pa3bupars qokazaresbCcTBa TEOPEM.

YeoOrmmea. Teopema beprymm.
3akoH OosbmKXx yncesn. BeiOopouHbIit
METOJI HCCJIEOBAHUM.

[IpakTnueckasa padbora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

OcBauBaTh BHIOOPOYHBII METO/T
UCCIIeIOBaHMM, B TOM YHCIIE B XOJI€
PaKTUYECKON paboThI

DJIEMEHTHI MAaTEMATUYECKOMI
CTATUCTUKU

I'enepasibHast COBOKYITHOCTD

U cilydaiiHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMH XapaKTEPUCTUKAMU.
OneHka cpeIHEro U JUCIepCrun
IE€HEPAIIbHOW COBOKYITHOCTH

C MIOMOILBIO BEHIOOPOYHBIX
xapakTepuctuk. OueHnBaHue
BEPOSATHOCTEN COOBITUI IO BEIOOPKE.
Craructuyeckas runoresa. [Iposepka
MIPOCTEUIINX TUITOTE3 C IOMOIIBIO
CBOMCTB U3Y4EHHBIX PaCIpEACIICHHN.
[IpakTnueckas padbora

C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
TalIuIL

OcBanBaTh MOHATHS: TeHEpATbHASL
COBOKYITHOCTb, BEIOOPKA, BHIOOPOUHOE
CpelHee U BEIOOpOYHAs TUCTIEPCHS.
Breraucisats BEIOOpOUYHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
TE€HEPAJIbHOW COBOKYITHOCTH.
OcBauBath MOHATHUA: CTATUCTUYECKAS
TUIOTE3a.

O1eHUBaTh BEPOATHOCTH COOBITUI

U TIPOBEPSATH MPOCTEUIITNE THUITOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKOM
paboThI
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HenpepriBHBIE Ci1ydaiiHbIe 4 [IpuMepbl HENPEPBIBHBIX CIYYaMHBIX 3HAaKOMUTBCS MOHATUSIMU :

BEJIMYUHBI (pacIpe/iesIeHHs]), BeIUYUH. QyHKIMA IIJIOTHOCTH HEIpepbIBHAS CllydaiiHas

IIOKa3aTeIbHOE BEpOSATHOCTU. PaBHOMEpPHOE BEJIMYMHA, HENIPEPBIBHOE

Y HOPMAJILHOE pacnpenencnue. llpumepsr 3anayq, pacnipeneneHue, (pyHKIUs MJIOTHOCTH

pacupeneneHus MIPUBOAIIMX K IIOKA3aTEIbHOMY BEPOSATHOCTH.
Y K HOPMAJIbBHOMY PaclpeICICHHUSIM. HaxoauThs BeposITHOCTH COOBITHI
@yHKIHS TUIOTHOCTH BEPOSATHOCTH 10 JaHHOW (DYYHKIIMH TIOTHOCTH.
IIOKA3aTEeJIbHOTO PaCIIPENCIICHHUS. 3HaKOMUTBCS C MTOHATUAMU:
@yHKIMSA IOTHOCTH BEPOSTHOCTH IIOKA3aTEeJIbHOE PaCIIpEACIICHHE,
HOPMAJILHOT'O PACIPEAEICHUS HOPMAJIbHOE paCIpeeIICHUE.

BoiaensaTe o onucaHuio ciaydaiHble
BEJIMYMHBI, PACTIPEICIICHHbIE

110 ITO0KA3aTEJIBHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa30Oupats nmpumepsl 3a1a4,
IPUBOIALLUX K ITOKA3aTEILHOMY
pacnpeeneHuIo U K HOpMaJIbHOMY

pacnpeneneHunIo
Pacnipenenenue Ilyaccona 2 [TocnenoBarenbHOCTh OTMHOYHBIX BriaensaTe no onvcaHuio Cry4aiHOro
HE3aBUCUMBIX COOBITHIA. OIIbITA BEJIMYMHBI, PACIIPEACIICHHbIC
[Tpumep 3amaun, NpUBOAAIICH 1o 3akoHy Ilyaccona.
K pacnpenenenuto Ilyaccona. Pemars 3aaun, B TOM yucie B Xo1e
[IpakTrueckas pabora MPAKTUYECKON pabOThI C MPUMEHEHUEM
C MCIIOJIb30BAHUEM JIEKTPOHHBIX CTaHJAPTHBIX (DYHKIIUN SJIEKTPOHHBIX
Ta0JINILL TaOJIAILL
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CBs3b MEXy CITydallHbIMU 6 KoBapnanus n1Byx cirydaiiHbIX OcBanBaTh MOHATHS: KOBapHALIUS,
BEIMYMHAMU BennuuH. Koaduument koppensuuu. KO3(PPUIUEHT KOPPENALNU, TMHEHHAs
CoBmecTHbIE HAOTIOACHUS IBYX 3aBUCUMOCTb.
BenM4MH. BeiOopouHsblil koappuuueHT | OueHUBaTh XapakTep CBSI3U MEKIY
Koppensiuny. Paznnune Mmexay CIIy4ailHbIMH BEJIMYMHAMH, UCXOS
JIMHENHOM CBS3bI0 U IPUUUHHO- U3 MPUPOABI JAHHBIX U BBIYMCIIEHHBIX
CJIEICTBEHHOM CBs3b10. JIMHENHAsA XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padora Hcnonp30BaTh AMarpaMMsbl
C MCIOJIb30BAHUEM DJICKTPOHHBIX paccenBaHMsl ISl ©300paKEHUS
TabIHIl COBMECTHOT'O paCCEUBAHUS
JAHHBIX.
Haxoaute ko3 puirieHTs ocu
JarpaMMBbl, B TOM YUCIIE
B XOJI€ MPAKTUYECKOU
paboThl C MPUMEHEHUEM CTaHIAPTHBIX
byHKIINN
O6001eHNEe 11 [IpencraBiieHne TaHHBIX C TOMOIIBIO [1oBTOPATH U3y4EHHOE U BBICTPANBATH
Y CUCTEMaTHU3ALMS 3HAHUI TaOJUI] ¥ TUarpamMm, onucaTenbHas CUCTEMY 3HAHUI
CTaTUCTUKA, OIIBITHI
C PaBHOBO3MOYHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCIICHUE BEPOATHOCTEN
COOBITHI C MPUMEHEHHEM (POPMYII
U TpauuecKuX METO/I0B
(xoopauHaTHas npsmMasi, 1epeBo,
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auarpamma Ditiepa), ciaydaiHble
BEJIMYMHBI U PACIIPEICTICHUS,
MaTEMATUYECKOE OKUIAHUE
CIIy4aliHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOMN
MPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHUS U DJIEMEHTOB
COJEPXAHUS IO MATEMATHUKE

JInst mpoBeieHUsl €AMHOr0 TOCYJapCTBEHHOr0 SK3aMeHa M0 MaTeMaTHKe (lajee —
EI'D mno wmarematuke) HCHOIB3yeTCsl TNepedeHb (Koaudukarop) MpOBEPsIEeMbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM OO0pa30BaTEIbHOW MPOTPaMMBbI
cpenHero odmero o0pa3oBaHUs M JICMEHTOB COJICPKAHUS.

IIposepsiembie Ha EI'D no mareMaTuke TpeOOBaHUA K Pe3yJbTATAM OCBOEHMS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero oopa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K TPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTEIbHOIN MPOTrpaMMBbI CPETHETO 00IIETO
TpeOoBaHUs oOpaszoBaHus
1 Brnanenue merogamu J10Ka3aTenbCTB, AITOPUTMAMK PEIICHUS 33]1a4;

yMeHHe (POpMyIHMpOBaTH U ONEPUPOBATH MOHSATUSMHU: OIpeleTIeHNUE,
aKcuoma, TeopemMa, CIIeJICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbCTBO,
paBHOCWIIbHBIC  (OPMYJIMPOBKH;  TNPUMCHATH  MX,  YMCHHUE
dbopMynupoBaTh O00paTHOE U MPOTUBOMOJIOKHOE YTBEPXKICHUE,
NPUBOJIUTH TIPUMEPHl M KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ
MaTeMaTU4eCKOn WHYKITUH; MIPOBOAUTH JIOKa3aTeJIbHbIE
pacCyKJeHus TpU pelIeHUW 3a/1ad, OICHWUBATh JIOTHYECKYIO
MPAaBWIBHOCTh PACCYKJEHUW; YMEHHE OINEPUPOBATH TOHATHUSIMHU:
MHO>XECTBO, MOJIMHOXKECTBO, OIMEpaIuy HaJ] MHOXKECTBAMH; YMCHHE
UCTIOJIh30BaTh TEOPETHKO-MHOXKECTBEHHBIM amnmapaT JUis ONMUCaHUS
peaTbHBIX MPOIIECCOB U SBICHUHN U MIPH PEIICHUU 3a7a4, B TOM YHCIIe
U3 JPYyrux y4eOHBIX MPEAMETOB; YMEHHE ONECPUPOBATH MOHITHIMH:
rpad, cBs3HBIA Tpad, AEepeBO, MUKI, Tpad Ha IIIOCKOCTH; YMEHHE
3aJaBaTh M OMHUCHIBaTh  Tpadbl  pPa3IMUHBIMA  CHOCOOAMU;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH 3a7a9

2 YMeHue onepupoBaTh NOHATUSAMHU: HATYPAJIbHOE YHCIIO, LIETI0€ YUCIIO,
CTENEHb C IEJbIM IOKa3aTeleM, KOpPEHb HaTypallbHOM CTEIEeHH,
CTENEHb C PALIMOHAIBHBIM MOKA3aTENeM, CTENEHb C JEHCTBUTENbHBIM
nokaszaTeyieM, JorapupM 4YHuClla, CHHYC, KOCHHYC M TaHIE€HC
IIPOM3BOJIBHOTO YMCJIa, OCTAaTOK 110 MOJYJI0, PAalMOHAIBLHOE YHUCIIO,
UppallMOHAIIBHOE  YMCJO, MHOXECTBA  HATYpaJIbHBIX,  IIEJIBIX,
pPalMOHANIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
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MPU3HAKY JIETUMOCTH, HAUMEHBIINKN OOLIWNA JETUTENb U HAaUMEHbBIIIEE
oO1ree KpaTHoe, aropuT™ EBKIHIa py pelieHny 3a/1a4; 3HAKOMCTBO
C pa3IMYHBIMH TO3UIMOHHBIMU CHUCTEMAaMHU CUHCIICHHS; YMEHHUE
BBITIOJIHATh BBIUMCICHUE 3HAYEHUW U MpeoOpa3oBaHUs BbIpaXKEHUN
co creneHsMH u Jorapudmamu, npeoOpazoBaHHS  APOOHO-
palMOHATBHBIX BBIPAXXEHUN; YMEHHE OINEepUpPOBATh MOHSATUSIMHU:
NOCJIEA0BATENbHOCTD, apU(PMETHUECKAsE TPOIPECCHSI, FEOMETPUYECKAS
nporpeccusi, 0ECKOHEUHO yObIBaroIIasi FreOMETpUYEcKas Mporpeccus;
YMEHHE 3a/1aBaTh MOCIEAOBATEIbHOCTH, B TOM YHUCJIE C MOMOIIbIO
PEKYppEHTHBIX  (OpMYJI; yMEHHE ONepUpOBaTh  MOHSTHIMU:
KOMILIEKCHOE YHUCJIO0, COMPSKEHHBbIE KOMIUIEKCHBIE YHWCIA, MOJYJb
U apryMeHT KOMIUIEKCHOTO 4Yucia, (GopMa 3amucu KOMILIEKCHBIX
yucen (reoMeTrpuveckasi, TPUrOHOMETpUYECKass U airedpanueckas);
YMETh MPOU3BOJUTH apupMETUYECKHE JEHUCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TIPUBOJUTH MPUMEPHI UCIIOIb30BAHUS KOMITJIEKCHBIX YHCE,;
ONEpUPOBATh MOHATUSAMU: MaTpula 2 X 2 u 3 X 3, onpeaeiauTesb
MaTpUIIbl, TEOMETPUUECKUNA CMBICIT OITPEACIUTEIIS

3 YMeHue onepupoBarh IMOHATUAMU: PALMOHAIbHBIE, UPPALMOHAJIIBHBIE,
HOKa3aTeNbHbIE, CTENEHHBIE, JIoTapu(PMUUECKHE, TPUTOHOMETPHUUECKUE
YPAaBHEHUSI W HEPABEHCTBA, WX CHUCTEMBI; YMEHUE ONEPUPOBATH
HNOHATHIMU: TOXKJIECTBO, TOKIECTBEHHOE TPe0Opa30BaHuE, YpABHEHHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHHWW W HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHWE pEelaTh YypPaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C MOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh
YPAaBHEHHS, HEPABEHCTBA M CHUCTEMBI C MApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUJIsl PELICHUS] MaTeMaTudeCKUX
3a7a4 v 33/1a4 U3 pa3InyHbIX 00JacTell HayKu U pealibHOW KU3HU

4 YMeHue onepupoBaTh MOHATUSAMHU: (DYHKIUS, YETHOCTh (PYHKLUH,
NEPUOIUYHOCTD (DYHKIIMH, OTPAHUYEHHOCTD (DYHKIIMH, MOHOTOHHOCTb
byHKIMKM, DSKCTpeMyM (yHKUMM, HauOonbliee W HaUMEHbIIEE
3HAUCHUs (YHKIMM HAa TPOMEXKYTKE, HeNpepbiBHAsA (QYHKIUA,
acUMITOTHl Tpaduka QYHKIMH, TepBas W BTOpas MPOU3BOJHAS
(YHKIIMH, TEOMETPUYECKHH U (U3MUECKUH CMBICI IPOU3BOJIHOM,
nepBooOpa3Hasi, ONPEACJICHHBIM HWHTErpaj; YMEHHE HaXOIUTh
aCUMNTOTHI Tpaguka (PYHKIHH, yMEHHE BBIYHCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIO3UIINU (DYHKITHH, HAXOIUTH
ypaBHEHHE KacaTenbHOW K Tpaduky (YHKIMH; yMEHHE HAXOIUTh
NPOM3BOAHBIE JJIEMEHTApPHBIX (YHKIMI; yMEHHE WCIOIb30BaTh
IPOU3BOAHYIO JJIsi MCCIeAOBaHUS (YHKIIMM, HaXOAUTh HAUOOJbIINE
¥ HaMMEHbIINE 3HAaYeHUs] (PYHKIUI; CTPOUTH I'pa)K MHOTOUJICHOB
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C MCHOJb30BAHUEM alllapaTa MaTEMaTUYECKOr0 aHAJIN3a; MPUMEHSTh
OPOU3BOJHYIO  JUIsl  HAXOXKJEHHS  HAWIy4dIIero  pEIICHUs
B IPUKJIAIHBIX, B TOM 4YHUCIE COLHAIBHO-)KOHOMHYECKUX
U (U3MYECKUX 3a/Jayax; HAXOAUTh IUIOMIAAU U OO0BEMBI (uUryp
C TIOMOULIBIO HHTErpajia; NPHUBOAHUTH NPHUMEPHl MaTeMaTH4ECKOro
MOJIETUPOBAHMS C TOMOUIBIO TU(PepeHInaTbHbIX YpaBHEHUI

5 YMeHne omepupoBarh MOHATHUAMH: Tpapuk GYHKIUHA, oOpaTHas
byHKIMS, KOMTIO3UIUS QYHKITUH, TUHEHHAs QYHKIMS, KBaIpaTHIHAS
byHKUMA,  pauMOHanbHas  (QYHKIMS,  CTENEeHHas  (QyHKLHS,
TPUTOHOMETpUYECKUE (YHKIIMU, OOpaTHBIE TPUTOHOMETPUUYECCKHUE
(yHKIMM, IOKa3aTelbHas W Jorapudmuueckas (yHKIUHU; YMEHHE
CTPOUTH IpaUKU U3YUYEHHBIX (DYHKIUH, BBITOIHITH IPEoOpa3oBaHUs
rpaduKOB (PYHKIINIA, HCTIONB30BATh TPapUKHU ISl U3YUEHUs MPOLIECCOB
¥ 3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB
U 3a7a4 U3 PealbHON XU3HU; BBIpaXaTh (HOpMyJIaMU 3aBHUCUMOCTH
MEXJly BEJIMYMHAMH; WCIOJb30BaThb CBOWCTBA M Tpapuku (QpyHKIUN
JUIA pelIeHUs YpaBHEHUH, HEPABEHCTB M 3aJlady C IapaMeTpamuy;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA pPELICHUMN
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

6 YMeHue pemarb TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIIE
Ha MPOLEHTHl, JOJIM W YacCTH, Ha JIBUKEHUE, PaboTy, CTOUMOCTb
TOBAPOB U YCIYT, HAJIOTH, 3aJla4ll U3 00JIaCTH YNpPaBICHUS JIMYHBIMU
U ceMEHHbIMU (PMHAHCAMM); COCTaBISTh BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA W HX CHUCTEMBI [0 YCIOBHIO 3a/a4d, HCCIIEIOBATH
IOJTy4EHHOE PELIEHUE U OLIEHUBATh IPaBJONOL00HOCTh PE3YJIbTATOB;
YMEHHME MOJEIHUPOBATh PEAJIbHBIC CUTYallUH Ha SI3bIKE MAaTEMAaTHKH;
COCTABJIATh BBIPAXKCHHUsI, YPAaBHECHMS, HEPABEHCTBA M HUX CHUCTEMBI
II0 YCIIOBHIO  3aJa4d, MCCIENOBATh IIOCTPOEHHBIE  MOJIEIU
C WCHOJb30BAaHWEM  ammapara  aireOpbl, HHTEPIPETUPOBATH
IIOJIYYEHHBIN PE3YIbTAT

7 YMeHue onepupoBaTh TMOHSATUSIMU: CpelHee apupMETHUECKOoe,
MeJuaHa, HauOoJbIIee U HAUMEHbLIEE 3HaYEHUs1, pa3Max, TUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHUE YHCIOBOrO Ha0Opa; yMEHHE W3BJIEKATh,
UHTEPIPETUPOBATh HMH(POPMAIINIO, MPEICTaBICHHYI0 B TaOiIuIaXx,
Ha JAuarpaMMmax, rpaduKkax, OTPaKaoLIyI0 CBOMCTBA pealbHBIX
IPOIIECCOB U SIBJICHM; MpEACTaBIATh WH(OOPMALUIO C MOMOIIbIO
TaOJMUI ¥ JUarpaMM; HUCCIE0BaTh CTATUCTUYECKHE JIaHHBIE, B TOM
Yuclie C MNpPUMEHEHHWEM TIpadUyecKuX METOIOB M AJIEKTPOHHBIX
CpeACTB; TpaUUecKH MCCIEN0BaTh COBMECTHbIE HAOIIOAEHUS
C IIOMOILBIO THarpaMM pacCEeUBaHUs U JIMHEWHOWU perpeccuu
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8 YMeHue onepupoBarh IMOHIATHUSIMH: CIIYYaWHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIYy4ailHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C UCIOJIb30BAHUEM I'papUueCKUX METOJIOB; MPUMEHSTh
(opMyJIBl CIIOKEHUSI U YMHOXKEHUSI BEPOSITHOCTEH, (POPMYITy TOJHON
BEpPOSTHOCTH, (Qopmyny bepHymin, KOMOWHATOpHbIE  (aKThI
U (OpMYyIIbl; OLIEHUBATh BEPOSITHOCTH peajbHBIX COOBITUH; yMEHHE
OIEpUPOBATH TOHATUSAMM: CIy4alHas BEIWYUHA, pPACIpPENCIICHUE
BEPOSITHOCTEM, MaTeMaTU4YECKOe OKHMJIaHUE, TUCTIEPCUS
U CTaHJapTHOE OTKJIOHEHHE CJIy4allHOMW BEIUYUHBL, (YHKIUU
pacmpeneneHuss W IUIOTHOCTHM PaBHOMEPHOIO, IOKa3aTEIbHOIO
Y HOPMAJIBHOIO PACHPENEIICHUM; YMEHHE HCIIOIb30BaTh CBOWMCTBA
W3YYEHHBIX paCIpeleieHud JUisl peleHus 3aaad; 3HAKOMCTBO
C TMOHATHUSAMM: 3aKOH OOJBIIMX YHCEJ, METOABl BBIOOPOUYHBIX
VCCIIEA0BAaHNN; YMEHHE MPUBOAUTH IIPUMEPBI IPOSBICHUSA 3aKOHA
OOJBIIMX YMCET B NMPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
ONEpUPOBATH  MOHATHSAMH: COYETAHUE, [EPECTAHOBKA, YMCIIO
COYETaHMM, YMCIO TEpecTaHoBOK; OuHoM HeloToHa; ymeHHe
IPUMEHATh KOMOHMHATOpHBIE (DAKTBI M PACCYXKIEHHUS Ul PELICHUS
3a]a4; OLICHHBAThb BEPOSTHOCTH pEaJbHBIX COOBITHI; COCTaBIISThH
BEPOSTHOCTHYIO MOJEIb W  HMHTEPIPETUPOBATH  IOJYYECHHBIN
pe3yabpTar

9 YMeHne onepupoBaTh IOHATHUSAMHU: TOYKA, NOpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIria, IUIOCKUWA YTOI,
JIBYTPaHHBIA YIOJ, TPEXI'PAaHHBIA YroOJ, CKPELIMBAOIINECS IPSMBIE,
NapaJUIETbHOCTD U MEPIEHAUKYISIPHOCTD NPSIMBIX U INIOCKOCTEM, YOl
MEXIY MPAMBIMH, YTOJ MEXKAY NPSIMOM U THIOCKOCTBIO, YrOJd MEXKIY
IIJIOCKOCTSIMM, PACCTOSTHAE OT TOYKM [JO IUIOCKOCTH, PAacCTOSIHUE
MEXAY MNpPSIMBIMHM, pacCTOSHUE MEXIY IUIOCKOCTSIMU; YMEHHUE
UCTOJb30BaTh MPH PEIICHUU 3a/1a4 H3ydCHHBbIE (PAKTBI U TEOPEMBI
IUTAHUMETPUU; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIIETO
MHpa;  CTPOMTH  MAT€MaTU4YECKHE  MOAEIA C  IOMOIIBIO
F€OMETPUYECKUX TOHITUA W BEJIUYWH, PEIIATh CBSI3aHHBIC C HUMU
MIPAKTUYECKUE 3a0a4r

10 YMeHue onepupoBaTh MOHATUIMU: TIOMIAb (DUTYPBI, 00BEM (DUTYDHI,
MHOTOTPaHHUK, TIPaBUIIbHBIN MHOTOTpaHHUK, ceueHUe
MHOTOTpaHHUKa, KyO, TapajjieNienuIes], mpu3Ma, mupaMuaa, Gurypa
U TIOBEPXHOCTh BpAICHUS, IIUIUHIP, KOHYC, Imap, cdepa, mIomaib
cheppl, IUIOMAAL TIOBEPXHOCTH IHPAMHUJIbI, TPU3MBI, KOHYCa,
MUINHApPA, O0BeM Kyba, MPSAMOYrOJILHOTO IapajulelienuIea,
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IAPaMUAbl, I[pPU3MBIL, UWIMHAPA, KOHYycCa, Ilapa, pa3BepTKa
IIOBEPXHOCTH, CEYEHMs KOHyCa U LMIMHJIpA, IapajulesIbHBIE OCHU
WIM OCHOBaHHWIO, CEUEHHE IlIapa, IUIOCKOCTh, Kacarouasicsi chepsl,
LUIUHIpa, KOHYCa; YMEHHME CTPOMTb CEYEHUE MHOIOIPaHHUKA,
M300paxkaTh MHOTOTPaHHUKH, (DUTYpPBI U TTIOBEPXHOCTU BpAILIEHUS, UX
CEYEeHUs, B TOM YHUCJE C IOMOIIBIO IEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHATh CBOMCTBA T'€OMETPUUYECKUX (QUIYp, CAMOCTOSTEIBHO
bopMynHpoOBaThH OMNpeneNeHUusT H3y4yaeMbIX (UTYp, BBIIBUTATh
TUTIOTE3hl O CBOWCTBAaX W TMPHU3HAKAX TEOMETPUUECKUX GUryp,
O00OCHOBBIBaTh ~ WJIM  OINpOBEpraTh HMX; yMEHHE MPOBOAUTH
Kaccupukanuio GUTyp MO Pa3IWYHBIM TPU3HAKAM, BBIIOIHSITH
HEOOXOAUMBIE TONOJHUTENbHBIE TOCTPOCHHUS

11 YMeHue omnepupoBaThb NOHATHUSAMH: JBI)KEHHE B MPOCTPAHCTBE,
napajuIeIbHBIN TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOA00Us, MOAOOHBIE (UTYPHI, yYMEHHE
pacro3HaBaTh paBHbIC W TIOJJOOHBIC (PUTYPHI, B TOM YHCJIE B IPUPO/IL,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh FTEOMETPUUECKUE OTHOUIECHUS
IpU pElICHUH 33/1a4; HAXOJUTh TEOMETPUUECKHUE BEIUYHHBI (JIMHA,
yroj, IJIOW@aab, o0bEM) IMpPU PEUICHUM 3ajad U3 JPYTruX y4eOHBIX
NpeIMETOB W W3  pEealbHOM  KU3HU; YMEHHE  BBIYHCISATH
reOMEeTpUYECKUE BEJIMYUHBI (JIMHA, YroJl, IOk, 00beM, MIIOIIab
MIOBEPXHOCTH), MCIONb3ysd H3yuyeHHbIE (JOPMYJIBI U METOAbI, B TOM
9yuCclie: IUJION[a[b TOBEPXHOCTH NHUPaMUIbI, TPU3MBI, KOHYCa,
MWINHApPaA, Iomanas cheper; o0beM Kyba, MPSIMOYTOIHHOTO
napajienenuresa, MIpaMuabl, MPU3MbI, [UIUNHIpA, KOHYCa, IIapa;
YMEHHE HaXOAUTh OTHOLIEHHE 00beMOB MOJOOHBIX (HUTYD

12 YMeHue onepupoBaTh MOHATUSAMM: MPSAMOYrOjbHas CHCTEMA
KOOPJIUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IMPOU3BEACHUE BEKTOpA HAa YMCIO, PA3JIOKEHHUE BEKTOPA
1o 6a3ucy, CKaIsipHOE MPOU3BEACHHE, BEKTOPHOE MTPOU3BEICHUE, YT O
MEXIYy  BEKTOpaMu; YMEHHE HCIIOJIb30BaTh BEKTOPHBI
Y KOOPJIMHATHBIM METOJT JUIsl pEIIEHUS T€OMETPUYECKHX 33/1a4 U 33/1a4
JIPYrux y4eOHBIX MPEIMETOB

13 YMeHue BbIOUpaTh MOAXOJAIIAM METOA JJIA PEUICHUs 3aJayu;
MOHUMAHHWE 3HAYMMOCTH MAaTEMATUKUM B W3YYEHHM MPUPOIAHBIX U
OOIIECTBEHHBIX TPOIECCOB U SIBJICHUH; YMEHHE paCIlO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHUE IMPUBOJUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUMCKOW W MHUPOBOM
MAaTeMaTU4YECKOU HAyKU
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IlepeyeHb 3J1eMEHTOB coepxxaHus, nposepsieMbix Ha EI'D mo maremaruke

Kon [IpoBepsieMBblil 3JIEMEHT COAEPKAHUS
1 Uucna v BIUUCIEHUS
1.1 HatypanbHaeie u nensie yncina. [Ipu3Haky 1eImMOCTH LENIbIX YUCEN

1.2 Panmonanbabie yncna. OOBIKHOBEHHBIE U JIECATUYHBIC TPOOU, MPOIEHTHI,
OECKOHEUYHBIE TTEPUOANYECKUE IPOOU

1.3 Apudmernyeckuit KOpPEHb HaTypaJIbHOU CTETICHH. JlencTBus
¢ apu(pMETUUECKUMH KOPHSIMH HATypadbHON CTEIEHU

1.4 Crenensb ¢ nenbiM nokazarenemM. CTENeHb ¢ pallMOHATBLHBIM MTOKA3aTelIeM.
CBoiicTBa cTENeHU

1.5 CuHyC, KOCUHYC ¥ TaHT'€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC,
apKTaHT€HC YMCIIOBOI'O apryMeHTa

1.6 | Jlorapudm uncna. JlecaTuuHble U HaTypaidbHbIC JTOraprupMbl

1.7 | AeiicTBUTENbHBIE YUCa. ApUu(PMETHUECKUE ONEPALIMH C IEUCTBUTEIbHBIMU
yucnamu. [IpuOnrkeHHbIE BBIUMCIICHUS, MpPaBUa OKPYTJICHHS, MPUKUIKA
Y OLICHKA Pe3yJIbTaTa BEIYMCICHUN

1.8 [IpeoOpazoBaHue BhIPAKEHUI

1.9 KomriuiekcHble unciia

2 YpaBHEHHUs U HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIMOHATILHBIE YPABHEHUS

2.2 HNppaunoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuyecKkrue ypaBHECHUS

2.4 | [lokazarenbHble U JOrapu(PMUUECKUE YPABHEHUS

2.5 Lenpie u ApoOHO-paIMOHAILHBIE HEPABESHCTBA

2.6 HNppaunoHanbHble HEPABEHCTBA

2.7 |IlokazarenbHble U JorapupMUIECKUe HEPABEHCTBA

2.8 TpuronomeTpuyeckre HEPaBEHCTBA

2.9 CucTeMBI M COBOKYITHOCTH YPABHEHUW W HEPABEHCTB

2.10 | YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapamMeTpamu

2.11 | Marpuna cucrteMsl JTUHEWHBIX ypaBHEHNNA. OTIpeIeInTeNh MATPULLBI
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3 OyHKIIUK U Tpauku

3.1 Oynkius, cnocodbl 3amanus (Qyskiuu. ['paduk Qyakuuun. Bzaumno
obpatHple (yHKkuuu. YeTHble U HeueTHble ¢QyHKIuHU. I[lepuogmueckue
byHKIIUH

3.2 OO6unacTh onpeneneHuss 1 MHOXKECTBO 3HaueHuil ¢pyHkiuu. Hynu dyHkuu.
[TpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (DYHKIIHH.

Makcumymbl 1 MuUHUMYMBI (QyHKIUM. HaunbGonbiiee u HauMeHbliee
3Ha4YeHHE PYHKIUU HA IPOMEXKYTKE

3.3 CrenenHas QyHKIIUs C HATypaJbHBIM U 1IETBIM TOKazaTeneM. Ee cBoiicTBa
u rpaduk. CoiicTBa U rpaduk KOpHS N-0il CTeneHn

3.4 | TpuronoMmerpuyeckue (PyHKIIMHU, UX CBOMCTBA U Ipaduku

3.5 |Iloka3zarenpHas u Jorapugmuyueckas QyHKIIMH, UX CBOMCTBA U TpapuKu

3.6 Touku pazpbiBa. AcumnTorhl rpagukoB ¢yHkuuii. CBolcTBa (QYHKIUH,
HEMPEPHIBHBIX HA OTPE3KE

3.7 HOCJIGI[OB&TGJIBHOCTI/I, CITOCOOBI 3adaHusA HOCHGHOB&TGHBHOCTGﬁ

3.8 Apudpmernueckass U reoMeTpuueckas mnporpeccud. Popmyna CIOKHBIX
ITPOLICHTOB

4 Hauana maTemaTndyeckoro aHaiamsa

4.1 [TpousBonnas ¢pyukiuu. [IpousBoaHbIC d7I€MEHTAPHBIX PYHKITUN

4.2 [IpumeHneHue Mpou3BOJHON K HMCCIEAOBaHUIO (DYHKUIMA Ha MOHOTOHHOCTh
U SKcTpeMyMbl. HaxoxzaeHue HamOOJBIIEro M HAWMEHBILIErOo 3HAYCHUS
(yHKIIMM Ha OTpe3Ke

4.3 [lepBooOpa3nas. MHTerpan

5 MHoXeCTBa U JIOTUKA

5.1 MHoO»xecTBO, onepanuu HaJ MHOXKeCcTBaMHU. J{narpammsl Diinepa — BenHa

5.2 Jloruka

6 BeposTHOCTE U cTaTHCTHKA

6.1 OnucarenpHas CTATUCTUKA

6.2 BeposiTHOCTB

6.3 Kom0OuHnaropuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH
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7.2 | IIpsiMble ¥ TJIOCKOCTH B TIPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena 1 NOBEPXHOCTU BPALLICHUS

7.5 KoopauHartsl 1 BEKTOPBI
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