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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma nmo MaremaTuke yriryOJIEHHOTO YPOBHS JJis 00y4YaroNIUXCsl Ha YPOBHE
cpea”ero oOmiero obOpa3zoBanus pazpadborana Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWUW, WPEABABIIEMBIX K MaTeMaTHUYECKOMY
0o0pa3oBaHUI0, U TPaJAUIUN poccuiickoro oOpa3oBaHusd. Peanuzamusi MOporpaMmel
no  MareMaTuke  OOecleuuBaeT  OBJAJEHHUE  KIIOYEBBIMH  KOMIIETEHIUSMH,
COCTAaBIISIIOIIMMU OCHOBY IS CAaMOpPA3BUTHSL U  HEMPEPBIBHOTO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIHTYPHOIO, TIMYHOCTHOT'O M TT0O3HABATEIBLHOTO PA3BUTHUSI JIMYHOCTH
oOyyarommxcs.

B mporpamme 1mo MaremMaTuke YYTEHBI UACH U MOJoKeHHs «KOHIENuy pa3BUTHS
MareMmaTudyeckoro ooOpazoBanusi B Poccuiickoit ®enepaunmn». B cooTBeTcTBUM
C Ha3BaHMEM KOHIEMIIMY MaTeMaTU4eCcKoe 00pa3oBaHue JI0KHO, B YaCTHOCTH, PEIIATh
3a/ady obOecrieyeHus: HeOOXOJIUMOr0 CTpaHe 4Hclia O0ydaron[uxcsi, MaTeMaThHdecKas
NOATOTOBKA KOTOPBIX JIOCTATOYHA JJISI MPOAOJDKEHHUS] OO0pa3oBaHUSI MO Pa3TUYHBIM
HaIpaBJICHUSM, BKJIIOYasl MIPENoJaBaHie MaTeMaTUKKU, MaTeMaTUYECKUE UCCIEIOBaHMUS,
paboty B chepe MHPOPMAIIMOHHBIX TEXHOJOTHI U APYrUX, a Takxke OOeCleueHHs
JUTSL KaKI0T0 00y4arolierocs BO3MOKHOCTU IOCTUXKEHHUSI MATEMAaTUYECKOW OATOTOBKHU
B COOTBETCTBUU C HEOOXOJAUMBIM €My ypoBHEM. MIMEHHO Ha pelieHue 3TUX 3ajad
HalleJIeHa MporpaMma o MaTeMaTUKe yriayOJIEHHOTO YPOBHS.

B snoxy uudpoBoii Tpanchopmanuu Bcex cdep UenoBeUECKOW AEATETLHOCTU
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3  xopouien
MaTeMaTU4eCKON MOJATOTOBKUA. DTO OOYCIOBJIEHO TEM, YTO B HAIIU JHU PACTET YUCIIO

CIELMAJIBHOCTEH, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NPUMEHEHHEM MaTEeMAaTUKHU:
U B chepe dKOHOMHKH, U B OHM3HECE, M B TEXHOJIOTHYECKHX O0JacTiIX, M Jaxe
B TyMmaHuTapHbiXx cdepax. Takum oOpazoMm, Kpyr oOydaroumuxcs, sl KOTOPBIX
MaTreMaTUKa CTAaHOBUTCA 3HAYUMBIM MpeaMeToM, (QyHIZaMeHTOM 0O0pa3oBaHuUs,
CYIIECTBEHHO pacuiupsieTcs. B Hero BXoAST HE TOIBKO 0Oydaroniuecs, MIaHUupYyOIIne
3aHUMAThCS TBOPUECKOM M HCCIENOBATENIbCKOW paboToOl B 00JIaCTM MaTEMaTHKH,
uHpopMaTuku, GU3MKU, SIKOHOMUKHU U B JAPYrUX 001aCTAX, HO U T€, KOMY MaTeMaTuKa
HY>KHA JIJI1 UCTIOJIb30BaHUsI B MPO(ECCUsX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.
[IpukinanHas 3HAYMMOCTh MaTeMaTUKH OOYCIOBJIEHA TE€M, 4UTO €€ MPeIMETOM
SABJSIOTCS (DyHIAMEHTAIbHBIE CTPYKTYPhI HAIlIEr0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJMYECTBEHHBIE  OTHONIEHUSA, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTErOpUH
HEONPEACNIEHHOCTH, OT MNPOCTEUINNX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIBITE,
70 JOCTAaTOYHO CIIOKHBIX, HEOOXOAUMBIX JJIsI Pa3BUTHUSI HAYUHBIX U TEXHOJOTHUYECKUX
unei. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAHUN 3aTPyJAHEHO NMOHUMAHHE MPUHIIUIIOB
YCTPOMCTBA U HUCIOJIb30BAHUSI COBPEMEHHOW TEXHUKHU, BOCHPHUSTHE W HUHTEPIpETALIUs
pa3HOOOpa3HOW  COLUMAIBHOM, HSKOHOMHYECKOW, TMOJUTHYECKOW  HHQpOpMaIuu,
Manodp(deKTUBHA TOBCEIHEBHASA MpPAKTUYECKas NeATeNbHOCTh. Bo MHorux cdepax
npodecCuoHaNbHOM NeATeTbHOCTU TPEOYIOTCS YMEHUS BBITIOIHATh PACYEThI, COCTABIATh
QITOPUTMBI, MPUMEHATH (QOPMYJIbI, MPOBOJUTH T'C€OMETPUUYECKUE U3MEPEHUSI U
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MOCTPOCHHUS, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJICTABIATH UHPOPMAIUIO
B BUJIE Ta0OJIuUll, uarpamMM U rpa)ukoB, TOHUMATh BEPOATHOCTHBINA XapaKTep CIydalHbIX
COOBITHIA.

OnHOBpPEMEHHO C paciiupeHueM chep MPUMEHEHUsI MaTEMAaTUKU B COBPEMEHHOM
oOmiectBe Bc€ Oojiee Ba)XKHBIM CTAHOBUTCS MAaTEMaTUYECKHIl CTUIb MBIIUICHHUS,
NPOSIBIISIIONINIICS B OMNpeNeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yudeHus
MaTeMaTUKH B apceHaj MPUEMOB M METOJOB MBIIIJICHUS] YEIOBEKAa E€CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCA MHIAYKLIMS U ASAYKIUs, 0000IIEHNE U KOHKPETU3alus, aHAIU3 U
CUHTE3, KJaccuukalus U cucteMarusanus, abcrparupoBanue U aHanorusi. OObEKTHI
MaTeMaTUYeCKUX YMO3aKJIIOYEHUN, TMpaBuia HX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKUX  IMOCTPOEHUM,  CIOCOOCTBYIOT  BBIPAaOOTKE  YMEHHS
dbopmynupoBaTh, 0OOOCHOBBIBATh M JIOKA3bIBATh CYXKJICHUS, TEM CaMbIM (POPMHUPYIOT
JOTUYECKUH CTWIb  MbIIUIeHUs. Benymas poiib  OPUHAUICKUT MaTEMaTHKE
B (DOPMUPOBAHUU ATTOPUTMHUUECKON KOMITIOHEHTHI MBIILJICHUS] U BOCIIUTAHUU YMEHUUN
NEeUCTBOBaTh MO 3aJaHHBIM  aJITOPUTMAaM, COBEPILIEHCTBOBATh H3BECTHBIE U
KOHCTPYUpOBaTh HOBBIE. B mpoliecce pemieHus 3agad — OCHOBBI I OpraHU3aIuu
y4eOHOM JNESITEIbHOCTH Ha ypoKax MaTEeMaTHKU — pPa3BUBAIOTCA TBOpYECKass U
NPUKJIAIHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenune maTteMaTuke AAET BO3MOXKHOCTh Pa3BUBATH Y OOyYaroIMXCS TOYHYIO,
palMOHANIbHYI0 U MH(POPMATUBHYIO peyb, YMEHUE OTOUpaTh Haubojee MOIXOISIINE
SI3bIKOBBIC, CHUMBOJIMYECKHE, Tpaduueckue cpeactBa sl BBIPAXKEHUS CYXICHUN U
HAJISIAHOTO UX MPEJICTABICHUSI.

HeoO6xonuMbpiM KOMIIOHEHTOM OOIIENH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCS 0011I€€ 3HAKOMCTBO ¢ METOJIaMU MTO3HAHUS JE€HCTBUTEIBLHOCTH, IPEACTABICHHE
0 MOpeiAMEeTe U METOJI€ MAaTeMaTUKH, €ro OTIUYHUSAX OT METOJOB E€CTECTBEHHBIX H
TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX NPUMEHEHHS MaTeMaTUKH IS PEIICHUS
HAY4YHBIX U MPUKIAIHBIX 33/1a4. Takum oOpazoM, MaTeMaTHYecKoe 00pa30BaHUE BHOCUT
cBOM BKJIaJ B (hOpMUPOBAHUE OOIIEH KyJIbTYyphl YETOBEKA.

W3yueHue MaTreMaTHKU CHOCOOCTBYET SCTETUYECKOMY BOCHHUTAHHIO YEJIOBEKA,
NOHUMAHHMIO KPAacOThl U U3SIIECTBA MAaTEMaTHYECKUX PACCYXIEHUU, BOCIPUSITHIO
reoMeTpu4eckux (HopM, yCBOCHUIO UJEU CUMMETPUH.

[IpuopurerasiMu LiensiMu 00yueHnus Marematuke B 10—11 knaccax Ha yrinyOnéHHOM
YPOBHE IPOJOJIKAKOT OCTABATHCS:

dbopMuUpOBaHUE LEHTPAIBbHBIX MATEMAaTHYECKUX TMOHATHUM (YMCIO, BEIUYHMHA,
reomeTpudeckas ¢Gurypa, TMepeMeHHas, BEPOATHOCTb, (YHKIMS, MTPOU3BOJIHAS,
UHTErpai), 00eCIeYrBaOIINX TPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
o0pa3oBaHUs 00YYarOIINXCS;

NoJIBeICHHE OOydYarouuxcsi Ha JOCTYIHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMaTUKHU U OKPYKAIOLIEro MUpa, MTOHUMAHUIO MAaTEMAaTUKU KaK 4acTH
001111 KyJIbTYphI YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYyalIbHBIX M TBOPUYECKUX CIOCOOHOCTEH 0O0yuaronmxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATENbCKUX YMEHHUM, KPUTUUHOCTU MBIILICHHUS,
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UHTEpECa K U3yUEHUIO0 MaTEMAaTUKH;

bopmupoBaHre (PYHKIIMOHAIIBHOM MaTE€MaTUYECKOM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMaTUYECKHME ACMEKThl B pEaJbHbIX JKU3HEHHBIX CHTyalHUsAX
U TOpU HU3YYCHUH JPYTUX Y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyaupoBaTh KX Ha SA3bIKE MaTEMaTUKM W  CO3/aBaTh
MaTE€MaTUYECKUEe MOJENIM, NPUMEHATh OCBOEHHBI MaTeMaTHYeCKHil  ammapar
JUISl pEelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATh U OLICHUBATH
NOJIyYEHHBIE PE3YJIHTATHI.

OCHOBHBIMM JIMHUSIMHU coziepkaHusi MateMatuku B 10—11 kmaccax yrimyOnéHHOTO
ypoBHSL  sBIstOTCS:  «Yucna u BBIYMCIHEHUS», «Anrebpa» («Anredpamdeckue
BBIPAKEHUSD», «YPAaBHEHHs] U HEpaBeHCTBa»), «Haudanma maTeMaTH4EeCKOro aHaau3ay,
«l'eometpus»  («I'eomerpuueckue ¢urypsl U UX CBoilcTBa», «l3MepeHue
F€OMETPUYECKUX BeJIHYMH»), «BeposaTHocTh U craTtuctuka». JlaHHbIE JHHUU
Pa3BUBAIOTCS MapaJUIeNIbHO, KaXKJasi B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJHAKO
HE HE3aBUCHUMO OJIHA OT JPYIOii, 8 B TECHOM KOHTaKTe U B3aumojiericteun. Kpome storo,
uX OOBEAMHSET JOTMYECKas COCTaBIIAIONIAs, TPAJAULHUOHHO NPHUCYLIas MATEMAaTHKE U
OPOHU3BIBAIONIAS BCE MAaTeMaTHYECKUE KypChl M COJAEpKATEJbHbIE JIMHHH.
ChopmynupoBannoe Bo ®PI'OC COO tpeboBaHME «yMEHUE ONEPUPOBATH MOHSITUSIMMU:
ONpeJeIeHNe, aKCHOMa, TEOpeMa, CIIEJICTBHE, CBOMCTBO, MPHU3HAK, J10Ka3aTeNIbCTBO,
PaBHOCHUJIbHBIE bopMyIUPOBKH, YMEHUE dbopmyIupoBaThH oOpatHoe 151
OPOTUBOMOJIOKHOE  YTBEPXKJEHUE, TMPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,

UCIIOIb30BaTh METOJ, MATEMAaTHYE€CKOM HWHIYKIMH, MPOBOJIUTHh JI0Ka3aTeJIbHbIC
paccyXJeHus TpU PpEIICHUH 3aJay, OIEHUBATh JIOTUYECKYI0 MPaBUIBHOCTD
paccy X JeHUu» OTHOCUTCS KO BCEM Y4YEOHBIM KypcaM, a (pOpMHUpPOBAHUE JOTUUECKUX
YMEHUM pacrnpeqensieTcsi Mo BCeM TojlaM OOydeHHsl Ha YpPOBHE CpPEIHEro OOIero
00pa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO matemaTuka SBASETCS 00s3aTEIbHBIM MPEIMETOM
HAa JIaHHOM YypoBHe oOpa3oBanus. Hactosimieil mnporpaMmoil 1Mo MaTeMaTUKe
npeaycMaTpuBaeTcs u3ydeHue yudeOHoro mpeamera «MarTemMaTtuka» B paMKax TpEX
y4eOHBIX KypCOB: «Alredpa 1 Hauajga MaTeMaTUUECKOTO aHanu3a», «l eomeTpusy,
«BeposATHOCTh U cTatucThKay. POPMUPOBAHUE JIOTUUYECKUX YMEHUU OCYILECTBISAETCS
Ha MPOTSKEHUM BCEX JET OOydeHUsT Ha ypOBHE cpeiHero ooOIero oOpa3zoBaHus,
a DJIEMEHTHl JIOTUKU BKJIOYAIOTCA B COJEP’KAaHME BCEX HA3BAHHBIX BBINIE YUEOHBIX
KYPCOB.

OOmiee KOJMMYECTBO YACOB, HAMNpPABICHHBIX Ha  H3YyYEHHE MaTEeMaTUKU
Ha yriryoneHHoM ypoBHe — 544: B 10 kimacce — 272 yaca (8 wacoB B Hezento), B 11 kiacce —
272 yaca (8 4acoB B HEJEINIO).



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaaHCKOro BOCIIUTAHUSA:

chOPMHUPOBAHHOCTh TPAKIAHCKOW MO3HUIIMH OOYYarONMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YjI€HA POCCHUKCKOTO OOINECTBA, MPEICTABICHUE O MaTeMaTHYSCKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIIEAYP TPAKITAHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCHL U APYro€), YMEHUE B3aUMOJIEHCTBOBATH C COLUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C WX QYHKIIUSIMH H Ha3HAUCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKOM TpakAaHCKOW HUJIEHTUYHOCTH,  YBaXKEHUS
K OPOLUIOMY M HACTOSIIIEMY POCCUMCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOUIECHHE
K JIOCTUKCHUSM POCCHMCKHX MATEMAaTUKOB M POCCUHMCKOM MaTeMaTHYECKOW IIKOJIbI,
UCIIOIb30BaHUE HJTUX JOCTHKEHUW B JPYTrMX HayKax, TEXHOJOrusX, cdepax
SKOHOMMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CHOPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUsS, ASTUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUNW HAYKU U JEATENbHOCThIO Y4YEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOEHUE YCTOWUMBOTO OYIyIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3a/lau, PEIICHUH, pacCyX IAEHUNU, BOCHPUUMUUBOCTD
K MaTeMaTUYECKUM acCIlleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uyecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI NMPUMEHSATH MaTEMaTUUYECKUE 3HAHUS B HHTEpecax
3I0pOBOTO W 0e30macHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3710pOBBIO  (3I0pPOBOE MHUTAaHHWE, COAJTAHCHUPOBAHHBIM PEXKUM 3aHATHM M OTAbIXa,
peryispHas puznueckas akTUBHOCTD), PU3HMUECKOE COBEPIICHCTBOBAHUE MPU 3aHITUSIX
CIIOPTUBHO-03/I0POBUTEIILHON AEATEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TuIHBIM
chepam mpodecCHOHATBHON NIEITEIbHOCTH, CBA3aHHBIM C MaTeMaTHKOM © €
NPWIOKCHUSIMH, YMEHHE COBEpINaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccun u
peanu30BBIBAaTh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTH M CIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKECHUU BCEU KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHUECKUX 3a7a4 MAaTeMaTHUECKOU
HAIPABJICHHOCTH;



7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbhl, IOHUMAHUE BJIHUSHUS COLIMATBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHOM CpeJibl, OCO3HAHUE
100aJbHOIO XapakTepa OJKOJOTMYECKUX TMpoOJieM, OpHEHTAllMs Ha MpPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUM [JIs pelleHHus] 3a7ad B OOJACTU OKpYXKAloUEeH Cpelsbl,
MJIAHUPOBAHUE MOCTYNKOB M OLIEHKH WX BO3MOXHBIX MOCIEIACTBUM ISl OKpY>Karomie
Cpenbl;

8) neHHOCTH HAYYHOI'0 TO3HAHHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMAaTHYECKOM HAayKH Kak
cepsl yeToBeUECKOU AEATEILHOCTH, ITAMOB €€ pa3BUTHS U 3HAYMMOCTH JIJIsI pa3BUTHUSA
[MBWJIN3ALIUK, OBJIAJICHUE SI3bIKOM MaTeMaTUKM U MaTeMaTU4YeCKOW KyJIbTypou
KaK CpEICTBOM T[IO3HAaHUA MHpPA, TOTOBHOCTh OCYLIECTBISITH MPOEKTHYID H
UCCIIEIOBATENbCKYIO JEATEbHOCTh MHANBUYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbpTare m3yueHuss MaTeMaTUKH HAa YPOBHE CpPEIHEro o0Iiero oopazoBaHUs
y oOyuaromierocsi OyayT cpopMHUpOBaHbI MMO3HABATENIbHBIE YHUBEPCAJIbHBIC y4EOHbBIC
JEHUCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YyYEeOHBIEC NEWUCTBUS, PETYJISATHBHBIC
yHUBEpCAIbHBIC YUCOHBIE TEHCTBUS, COBMECTHAS JACATEIHHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeCTBUS
Bba3oBble joruveckue AecTBUS:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MATEeMaTUUYECKHUX
00OBEKTOB, MOHSATHUM, OTHONIEHUUA MEXIYy MOHATUSIMHU, (HOPMYIHPOBATH OMpPEACIICHUS
NOHSTUM, YCTaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KIacCU(PUKAIMKA, OCHOBAHUS
1151 0000IIEHUS U CpaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEeOOPa30BBIBATh CYKIACHUS: YTBEPAUTEIbHBIC
U OTpHUIlaTENIbHBIE, €AMHUYHBIC, YaCTHBIC U OOIIIHUE, YCIOBHBIE;

BBISIBJISIT MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUUS
B (pakTax, [aHHBIX, HAOJIOJCHUSX U YTBEPXKICHUSIX, MpeajaaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

JieJaTh BBIBOJIBI C MCIIOIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKIIOUYEHUM, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEILHO JIOKa3aTeIbCTBA MATEMaTUUYECKUX YTBEPKIACHUU
(mpsiMble ¥ OT MPOTUBHOIO), BBICTPAMBATh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BHIBO/IBI;

BBIOMpaTh croco0 penieHust yueOHOU 3aauu (CpaBHUBATh HECKOJBKO BAPUAHTOB
pelieHus, BeIOupaTh HanboJiee NOAXOASIIUNA C YUYETOM CaMOCTOSATENBHO BBIJEICHHBIX
KPUTEPUEB).



Ba3oBble uccienoBaTeibcke 1eHCTBUA:

MCIIOJB30BaTh BOIMPOCHI KAaK HCCIEAOBATENbCKUM HWHCTPYMEHT [O3HAHMUS,
dbopMyIHpoBaTh BOMPOCH], (PUKCUPYIONIKE MPOTUBOPEUHUE, MPOOIEMY, YCTaHABINBATD
HCKOMOE€ U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CaMOCTOSITEJIbHO CIJIAHUPOBAHHBIM OSKCIIEPUMEHT, HCCIIeIOBaHUE
0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0BEKTa, SIBJICHMS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, TTPOIIECCAMU;

CaMOCTOSITeTbHO (OpMyNIHpOBaTh OOOOIIEHHS U BBIBOABI IO pe3yjbTaTaMm
MPOBEJAEHHOIO HAOJIOACHUS, UCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCThH IMOIYyUYECHHBIX
pe3yJbTaTOB, BEIBOJAOB U 0O000IICHU;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IMIpollecca, a TakKe BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unopmanueii:

BBISABJISITEH Je(OUIINTHI HHGOPMAIIUU, TAHHBIX, HEOOXOJUMBIX /I OTBETa Ha BOIIPOC
Y ]ISl pELLICHUS 3a/]1a4u;

BbIOMpaTh MH(OpPMAIMI0O W3 HCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh U HHTEPHPETUPOBATh MH(POPMAIMIO PA3IMUYHBIX BUIOB U (PopMm
MIPECTABIECHUS;

CTPYKTYpUpOBaTh HWH(OpMALNIO, TMPEACTaBISITH €€ B pa3duyHbIX ¢opmax,
WJUTIOCTPUPOBATH IpadUyuecKH;

OLICHUBATh HAJEKHOCTh MH(GOpPMALUK MO CAMOCTOSATENBbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe NeiiCTBUMA:

BOCIIPUHUMATh U (POPMYJUPOBATH CYXKIACHUS B COOTBETCTBUHM C YCIOBHUSIMU
U LeNsIMH OOILIeHHs], SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIICHUS 3aJlaud, KOMMEHTUPOBATH
MOJIYYEHHBIN Pe3yJIbTaT;

B XO0J€ OOCYXJIEHHs 3aJaBaThb BOIPOCHI IO CYHIECTBY OOCYKIAE€MOMl TEMBI,
npoOJieMbl, pelraeMoil 3ajauu, BBICKa3bIBaTh HJEH, HAIlEJICHHbIE HAa MOUCK pEIICHUS,
COTIOCTAaBISATb CBOM CYXJEHHUS C CYXJICHHMSIMU JPYTMX Y4YaCTHUKOB JIHAJIOra,
0OHapy»XUBaTh pPa3IudYUe U CXOJICTBO MO3UIUH, B KOPPEKTHOU Popme PopMynupoBaTh
pa3Horiacus, CBOM BO3PaAKEHHUS;

MpEACTaBIATh PE3yJbTaThl pPEIICHUS 3aJadyd, HKCIEPUMEHTa, HCCIIEIOBAHMUS,
POEKTa, CaMOCTOSTENIbHO BbIOMpaTh (opMarT BBICTYIUICHUS C YYETOM 3ajad
IPE3EHTAlMU U OCOOEHHOCTEN ay IUTOPUH.

PerynsiTuBHble YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusanus:

COCTAaBJISITH ILJIaH, AJITOPUTM PEIICHUS 3a]1a4u, BRIOUPATh CIIOCOO pelIeHUs ¢ Y4ETOM
UMEIOIIUXCSI PECypcOB U  COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YU€TOM HOBOW UH(POPMAIUU.



CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU IO3HABATEJIbHOM pPEe(IIEKCUU KaK OCO3HAaHUS COBEpIIAEMBIX
NEUCTBUHA M MBICIHMTEIbHBIX MPOLIECCOB, HMX pe3yJbTaToOB, BIAJETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M pe3yJibTaTa PEIHIeHUs MaTeMaTH4YeCKON
3a/1a4y;

NPEeABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPU PpEUICHUU 3aJadH,
BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OLUMOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEIU M YCIOBUAM, OOBACHATh NPUYHUHBI
JOCTUKEHUS WM HEJOCTHKEHUSI pe3yIbTaTOB AEATEIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ITEJILHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAJIbHOU pabOThHI
Opu pelIeHUH YYeOHBIX 3ajlady, NpPUHUMATh I1eJb COBMECTHOM JEeATENbHOCTH,
IJIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThl, pacmpeaessiTh BHUIBI pPadoT,
JIOTOBApUBATHCS, OOCYXAaTh MPOIECC W pe3ydabTaT padoThl, 00001aTh MHEHUS
HECKOJBbKHX JIOICH;

y4acTBOBAaTh B TPYMNINOBBIX (opmax paboTel (0OCyxkaeHUs, OOMEH MHEHHH,
«MO3TOBBI€ IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YACTh PA0OTHI M KOOPAUHUPOBATH CBOU
NEUCTBUS C APYTUMHU YWICHAMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIINI
OPOJYKT MO KpUTEPUSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

IIpenmeTHBle pe3yabTaThl OCBOCHHS (eaepalibHOM paboueld  MmporpaMmbl
0 MaTeMaTUKE MPEJICTaBJICHBI MO rojaM OOy4YeHHUsI B paMKaX OTHAEIbHBIX YUEOHBIX
KYpPCOB B COOTBETCTBYIOUIUX pa3jieiaX HACTOAIIEH MpOorpaMMBl.



OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJBHASA 3AIINCKA

VYuebHslil Kypc «Anredpa U Hayajia MaTEMaTUYECKOTO aHaln3ay SIBISETCS OJJHUM
u3 HauOoJsiee 3HAYMMBIX B IpOrpaMMe CpeaHero oOuiero oOpa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH 00ECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Mg HM3y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JApPYIrOod CTOpPOHBI, (OPMHUPYET JIOTMUECKOE U
a0CTpaKTHOE MBIIUIEHUE OOyYaroluXcsi Ha YpPOBHE, HEOOXOIMMOM JJIsi OCBOEHUS
uH(pOpMATHKU, OOIIECTBO3HAHUSA, WCTOPUHU, CJIOBECHOCTH U JAPYTUX JUCIUIUIMH.
B pamkax pgaHHOro y4yeOHOro Kypca OOydYarolIuecs OBJIAJEBAIOT YHUBEPCAIbHBIM
SI3bIKOM ~ COBPEMEHHOM  HaykKu, Kotopas (GOpMyJIHUpYyeT CBOM  JOCTHXKEHUS
B MaTeMaTU4ecKoit (hopme.

VY4eOHbIl Kypce anreOpbl 1 Hayaja MaTeMaTUYECKOr0 aHaJIM3a 3aKIaJblBAET OCHOBY
JUISL YCHEUIHOTO OBJIAJICHUS] 3aKOHaMHu (DU3UKH, XUMHUU, OWUOJIOTUM, TOHUMAHUS
OCHOBHBIX TEHJECHIIMM pa3BUTUA HKOHOMUKH M OOIIECTBEHHOW >XU3HM, MO3BOJISET
OpPUEHTUPOBATHCA B COBPEMEHHBIX IU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIONb30BaTh WX JJs JalbHEHIIero oO0pa3oBaHUs U B IOBCEIHEBHOU
X®uM3HU. B TO ke  Bpems  oBlajgeHHe  aOCTPAKTHBIMU U JIOTUYECKH
CTPOTUMH KOHCTPYKIMSIMU alnreOpbl U MAaTEMaTUYECKOTO aHajiu3a pa3BUBAET YMEHHE
HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTH, JOKa3bIBATh YTBEPKICHUS
C MOMOIIBI0 HHIAYKUMU M pacCykAaTb IEAYKTHUBHO, HCIOJb30BaTh OOOOIIEHHE U
KOHKpETU3alo, abCcTparupoBaHWe€ MW aHAJNOTHUIO, (OpMUPYET  KpeaTUBHOE
U KPUTUUYECKOE MBIILICHHE.

B xone nzydenus yueOHOro Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOr0 aHAIU3a»
oOy4aromuecs MoJIy4atoT HOBBIM OIBIT PEIICHH] IPUKIIAJHBIX 33]]a4, CAMOCTOATEIbHOTO
MOCTPOCHHUSI MaTEeMaTUYECKUX MOJIEJEH pealbHbIX CUTYyalllil, WHTEpIpeTaluu
MOJIYYEHHBIX PEIICHHH, 3HAKOMSTCS ¢ IpUMEpaMHi MaTeMaTUYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHAAIOIIUMHUCST MATEMATUYECKUMU OTKPBITUSIMU U HX
aBTOPAMH.

VYuebHslit Kypc 001a1aeT 3HAUUTENBHBIM BOCIUTATEIHHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercss Kak uepe3 YydeOHbId maTepuan, CHnocoOCTBYIOMUNA (OPMUPOBAHUIO
HAy4YHOTO MUPOBO33PEHMUS, TAK U Yyepe3 crieluPpuKy yueOHOM NeaTeIbHOCTH, TpeOyromen
MPOJIOKUTEILHON KOHIICHTPAIlMM BHUMAHHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ybTarT.

B ocHoBe Meroauku oOydeHHs ainreOpe W HadyajaM MaTeMaTUYECKOIo aHajln3a
JICKUT ACSATEIbHOCTHBIN MPUHLIUN 00YUYEHUS.

B cTtpykrype yueOHOro kKypca «Anredpa M Hayajga MaTEMaTUYECKOIO AHAIIN3a»
BBIJICJICHBI CIIEIYIOIINE COICPKATEIbHO-METOINYECKUE TUHUN: «HrCIa U BEIYUCTICHUSD,
«Dynkuun u rpaduxkn», «YpaBHEHUs M HepaBeHCTBa», «Hauama maremaTumueckoro



aHanuza», «MHOXecTBa W Jioruka». Bce OCHOBHBIE CO/EPKATEIBHO-METOIUYECKUE
JUHUW U3Y4YalOTCs Ha MPOTSHKEHUU JBYX JIET OOy4eHHUsI HAa YPOBHE CpPEIHEro OOIIero
00pa3oBaHUsl, €CTECTBEHHO JOMOJIHSS IPYT APyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMd U pasjaenamMu. J[aHHBIN y4eOHBIH KypC SBISETCS WHTETPATUBHBIM, TTOCKOJIBKY
o0benuHseT B ce0e cofepKaHUEe HECKOJIbKUX MaTeMAaTUYeCKUX JUCUUIUINH, TAKUX KaK
anreOpa, TPUTOHOMETPHUSI, MAaTEMATUUYECKUM aHaIN3, TEOPUSI MHOKECTB, MaTeMaTHUeCKast
noruka u apyrue. [lo mepe Toro kak oOydaroniuecs OBJIaJIEBAIOT BCE Ooiee MIMPOKUM
MaTeMaTU4eCKUM  amnmapaToM, Yy HHX  [OCJeAoBaTeabHO  GopMuUpYyeTCs U
COBEPIIECHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHUUECKYI0 MOJEIb PEeaJbHOM CHUTyalluw,
OPUMEHSTh 3HAHHS, MOJYYEHHbIE MNpPH HM3YYEHUU YUEeOHOro Kypca, Uil PEIICHUS
CaMOCTOSITENIbHO  C(OPMYJIHMPOBAHHON  MaTeMaTUYecKoW  3ajgayM, a  3aTeM
WHTEPNPETUPOBATH CBOW OTBET.

ConepxkaTenbHO-METOANYECKasT JUHUS «Yuclia W BBIUKUCICHHS» 3aBeplIaeT
dbopMupoBaHWE HABBIKOB HCIOJIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HA4yaTO Ha YpPOBHE OCHOBHOro oOiero oOpaszoBanus. Ha ypoBHe cpemnero oOuiero
oOpazoBaHus 0co00€ BHUMaHHE yJlenseTcss (OPMUPOBAHHIO HABBIKOB PAIIMOHAIBHBIX
BBIYMCJICHUH, BKJIIOYAIOIMKNX B c€0sl MCMOJBb30BAHUE PA3IMYHBIX (HOPM 3alKCH YHCIA,
yMEHUE JeNlaTh TPUKHUIKY, BBIONHITh NPUONKEHHBIC BBIYUCICHUS, OIICHUBATH
YUCJIOBBIE BBIpaXKEHHUsA, padOTaTh C MATEMAaTHYECKUMHM KOHCTAHTaMU. 3HAKOMBIE
00yyYaroImmnMCsi MHOKECTBA HATypPaJIbHBIX, LEIbIX, PAlMOHATBHBIX U JACHCTBUTEIbHBIX
YUCeN JOMOITHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCell. B KaXJI0M U3 3THUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CIeHM(PUUYECKUE 3a/lauyd U OMNepalluu: JIeJICHHUE
HalleNI0, OMEPUPOBAHUE OCTATKAMU HAa MHOMKECTBE IIEJIBIX YHUCEN, 0COOble CBOICTBA
pallMOHANIbHBIX M HMPPALUOHAIBHBIX YHCEN, apu(METHUYECKHE OIepaluu, a TaKKe
U3BJICUCHUE KOPHSA HATypajJbHOM CTENEHM HAa MHOXECTBE KOMILUIEKCHBIX YHCElL.
brnarogapss mocnenoBaTeNTbHOMY PACIIUPEHHUIO Kpyra MCHOJIB3YEMbIX YHUCEN W
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHUS Jisl pEUIeHUs pa3JIUYHbIX 3ajad
dbopmupyeTcss mpeACTaBlICHUE O €IUHCTBE MaTeMaTUKM Kak Hayku U e€ poiu
B TOCTPOCHUHU MOJENIed pealbHOr0 MHpa, IIHPOKO HCIOJB3YIOTCA 0000IIeHuEe U
KOHKpPETHU3aIUsI.

JIunust «YpaBHEHUSI U HEPABEHCTBA» pealln3yeTcsl Ha MPOTXKEHUU BCEr0 00yUeHUS
Ha YPOBHE CpeaHEro olIiero oopa3zoBaHusi, MOCKOJbKY B KaxaoM paszaene [Iporpammbl
NPEAYCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3anady. B pe3ynbraTe oOywaromuecs
OBJQJICBAIOT PA3JIMYHBIMU METOJAMHU PEUICHUS PAIMOHANBHBIX, HPPALUMOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHM, HEPABEHCTB U
CHUCTEM, a TaKXe 3ajad, coiepKamux mapameTpbl. [loaydyeHHbIE YMEHHUS HIUPOKO
UCIIOB3YIOTCSl IPU UCCIEA0BAaHUU (DYHKIUNA C TOMOIIBIO MMPOU3BOIHON, MIPU PEIICHUU
NPUKIAIHBIX 3a]lay W 3a/1ad Ha HaXOXJEHHUE HAMOOJbIIMX W HAUMEHBIINX 3HAUYCHUI
dbyukuuu. [laHHas conepxkaTenabHas JUHUSA BKJIIOYaeT B ceOs Takke (hopMUpOBaHUE
YMEHUM BBIMONHATH pacu€Thl 1o (opMynam, MpeoOpa3oBaHUsl PalMOHAIBHBIX,
UPPAlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TakKe BBIPAKCHHM,
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CoJiepKallluX CcTeneHu u Jyorapudmbl. braromaps u3yueHHIO anreOpanyecKkoro
Marepualga MPOUCXOAUT JajbHEWIlee Pa3BUTHE AJTOPUTMHUYECKOTO M aOCTPAKTHOTO
MBIIICHHS 00y4Yaromuxcsi, GOPMUPYIOTCSA HABBIKU I€TYKTUBHBIX PACCYXKIECHUN, paOOThI
C CUMBOJIbHBIMH (pOpMaMu, MpeACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEeHCTB W HepaBeHCTB. AnreOpa mpemiaraer 3G(PEKTUBHbIE HUHCTPYMEHTHI
JUISL pEIICHUs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aja4, HATJISIIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK $I3bIKa HAYKH.

ConepxartenbHo-MeToanueckass  auHug  «DyHkuuu u  rpaduku»  TECHO
NEeperieTaeTCa ¢ APYruMU JIMHUSIMU Y4E€OHOTO Kypca, MOCKOJIIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBAaTENbHOCTh  W3y4Y€HUs  Marepuana. M3yueHue  CTENEeHHOM,
MOKa3aTeIbHOM, JOorapu(PMUYECKO U TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOMNCTB U
rpauKoB, HCHOJAb30BaHME (YHKUMN I pEIIeHHs 3a4ad U3 APYruxX y4deOHBIX
IPEAMETOB U PEATbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIN30M, TaK U
C pelleHueM ypaBHEHUM U HepaBeHCTB. [Ipu 3ToM Oosblloe BHUMaHUE YIEISETCS
GbOopMUPOBAaHUIO YMEHHS BBIpAXKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY Pa3IMUYHBIMU
BEJIMYMHAMM, HCCIIEOBATh IMOJIYyYeHHbIe (DYHKIUMU, CTpOUTh UX rpaduxu. Martepuan
ATOM CO/IepKaTEeIbHOM JIMHUY HalleJIEH HAa pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIONINX
BbIpakaTh 3aBUCHUMOCTH MEXJYy BEJIMYMHAMHU B Pa3NuyHON (dopme: aHaTUTUUECKOM,
rpaduyeckoit u ciaoBecHoM. Ero nuzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIIUICHUSI, CHOCOOHOCTH K OOOOIIEHHWIO U  KOHKPETH3allMH, HCIOJIb30BaHUIO
AHAJIOTHA.

ConepxartenbHas JsuHUs «Hadama wmareMaTH4ecKOro aHajau3a» IMO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTHYECKHX, TaKk W MPUKIAAHBIX 3ajad,
JOCTYMHBIX 00yYarOIMMCs, TaK KaK Y HUX MOSIBISETCS BO3MOXXHOCTh CTPOUTH rpaduku
CIOKHBIX (DYHKIUN, ONIPEAENATh UX HauOOIbIINE U HAMMEHBIIINE 3HAYCHUSI, BEIYUCIISIThH
wiomanu Guryp u o0bEMBI TN, HAXOAUTH CKOPOCTU M YCKOpEHUSs mpoiieccoB. JlanHas
cojiepKaTesibHasi JUHUS OTKPHIBAET HOBbIE BO3MOXKHOCTU MOCTPOEHUSI MATEMAaTHYECKUX
MOJENEeN peaNbHBIX CHUTyallMid, T[O3BOJISIET HAXOAWTh HaWIydlllee peEIIeHUuE
B MPUKIAIHBIX, B TOM YHUCJIE COIMATbHO-DKOHOMUYECKUX, 3aJadaXx. 3HAKOMCTBO
C OCHOBAMHM MaTE€MaTHYECKOTO aHajiu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(bopManbHO-JIOTUYECKOTO UM KPEATUBHOIO MBINUICHUS, (OPMUPOBAHUIO YMEHH
pacrio3HaBaTh NPOSIBIEHUS 3aKOHOB MAaTE€MaTUKH B HayKe, TEXHUKE U HCKYCCTBE.
OOyuaronuecst y3HaOT O BBIAAIONIUXCA pe3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKd, U 00 UX aBTOpaXx.

ConepxxaTenbHO-MeTOANYECKast JTMHUS «MHOXECTBA U JIOTUKA» BKJIOYAET B ce0s
AJIEMEHTHI TEOPUH MHOYKECTB U MATEMaTUUYECKOU JIOTMKU. TeOpeTUKO-MHOKECTBEHHBIE
NpeACTaBICHUS] TPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTUKH W TpeasiaraioT
HanOoJyiee YHHBEPCAJIbHBIN S3BIK, OOBEIMHSIONIUM BCE pa3lielibl MaTeMAaTHKU U €€
MPWIOXKEHUN, OHU CBSI3BIBAIOT pa3HbIE MATEMATUUYECKHUE TUCIIUIUIMHBI U UX TPUIIOKEHUS
B eauHoe uenoe. [loaToMy BaXHO JaTh BO3MOKHOCTh OOYyYarolleMycCsi MOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MaTEMaTUKW M UCIIOIb30BaTh €ro
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JUTSI BBIPQXKEHUSI CBOUX MBICTEH. J[pyruM BakHBIM MPU3HAKOM MAaTEMaTHUKU KaK HAyKd
ClemyeT TpPHU3HATh CBOWCTBEHHYIO €W CTPOroCTh OOOCHOBAaHWUW W CIICJOBAaHUE
OTIpEICIEHHBIM IPaBUIaM ITOCTPOCHHS JOKAa3aTEIbCTB. 3HAKOMCTBO C JJIECMEHTAMHM
MaTEMaTHYECKONH  JIOTHKH  CIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO  MBIMUICHUS
00yJaronmxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXICHUS Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKH KPUTHIECCKOTO MBITUICHHS.

B yuebGHOM Kypce «Anrebpa u Hadajla MaTeMaTHYEeCKOTO aHAIM3a) MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOI'0 MOJCIIMPOBAHMSA, KOTOPBhIC IIPHU3BAHBI CIIOCOOCTBOBATH
(GOpMHUPOBAHNIO HABHIKOB MOCTPOCHHSI MOJENEH peaTbHBIX CHTYaIlud, WCCICIOBAHUS
TUX MOJIeJICH ¢ IIOMOINBIO aImapara ajareOpsl W MaTeMaTHYeCKOIo aHaln3a,
WHTEPIPETAUA TIOJYYCHHBIX PE3yiIbTaTOB. Takue 3aMaHus BIUICTCHBI B KaXIbIH
U3 Ppa3AelioB TPOTPaMMBbI, IMOCKOJIBKY BECh MaTepual y4YeOHOro Kypca IIHPOKO
UCTIONIB3YETCSl ISl PEIICHUS TPUKIATHBIX 3amad. [lpu  pemieHnn  pearbHBIX
MPAKTUICCKUX 3a7a9 O0yJaromIrecs pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIONB30BATh AHAIOTHIO, 0000mMaTh U
KOHKPETHU3UPOBATh TpoldiieMy. [lesTeapHOCTh TI0 ()OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIATHBIX 3a7ad OpPTraHu3yeTCs B MPOIECCe M3YUYEHHUS BCEX TEM yd4eOHOTO Kypca
«Anre0Opa 1 HavyaJla MaTeMaTHYSCKOTO aHAITH3a.

Ha m3yuenme ydyeOHOTO Kypca «AnreOpa W Hadaia MaTeMaTHYECKOTO aHAIHM3a»
orBoautTcs 272 yaca: B 10 xmacce — 136 gacoB (4 uwaca B Hedemto), B 11 kiacce —
136 gacoB (4 yaca B HEJIEIIO).

COIEPKAHUE OBYUEHUSA
10 KJIACC

Yucsia v BbIYUCICHUS

Pannonanbupie uncina. OOBIKHOBEHHBbIE M JIECATUYHBIE JpOOU, TMPOIEHTHI,
OeckoHeuHble nepuoguueckue apoou. [lpumenenne apodeit U NPOLEHTOB ISl PEIICHUs
MPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUMN U PEAIbHOMN KU3HH.

[eilictButenpHble  yuchaa.  PanuoHanbHblE W UPpPAUMOHAIBHBIE — YHUCIHA.
Apudmernueckue onepanuu ¢ 1eUCTBUTEILHBIMU YnciaMi. MOyJib AE€HCTBUTEIHHOTO
yucia u ero cBoiictBa. [IpubamkEHHbIE BEIUUCIICHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUMN.

Crenens ¢ nenbIM nokasaresieM. buanom HeroroHa. Mcnonp3oBanue moaxoasmiei
dbopMbl 3amucu  JACHCTBUTENBHBIX YHCEN [JIs pELICHUs] NPaKTUUECKUX 3aJad M
MPEICTABICHUS JAHHBIX.

Apudmerrueckuil KOpeHb HaTypaIbHON CTENEHU U €0 CBOMCTBA.

Crenenb ¢  palMOHAJbHBIM  IIOKa3aTelieM MW €€  CBOWMCTBA, CTENEHb
C JEUCTBUTEIIBHBIM MMOKA3aTEIIEM.

Jlorapudpm uyucna. CpoiictBa norapudma. JlecsTuuHble U  HaTypalbHbIC
Jorapu@mel.

12



CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHUCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHUCIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCHIIBHBIE ypaBHEHMST UM  YpPaBHEHUS-CIEACTBUA. HepaBeHCTBO, pelleHue
HEpPAaBEHCTBA.

OCHOBHBIE METOJBI PEIICHUS LEJIbIX W JPOOHO-pAllMOHANBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHBI OT OJTHOW NEPEMEHHOM. [[eeHre MHOrowieHa Ha MHOTOYJICH
¢ ocrtatkoM. Teopema be3y. Muorowiensl ¢ uensiMu koddduuuentamu. Teopema
Buera.

[IpeobpazoBanus UMCIOBBIX BRIPAXKEHUH, COJIEPKAITUX CTETIEHU U KOPHHU.

HNppaunonansuble ypaBHEHHS. OCHOBHBIE METOABl PEIICHUS HPPALUOHAIBHBIX
YPAaBHEHHM.

ITokazaTenbHbie ypaBHEHHS. (OCHOBHBIE METOABl PEUICHUS MOKA3aTEIbHBIX
YPAaBHEHHM.

[IpeobpazoBanue BoIpaXKEHUM, COAEPKAIIMX JTOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METOJbI PEIICHUS JIOTapu(hMUUIECKUX
YPAaBHEHHM.

OcCHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellIeHne TPUroHOMETPUIECKUX YPABHEHHU.

Pemienue cucrem JIMHENHBIX ypaBHEHU. MaTpHila CUCTEMBI TUHEUHBIX YPABHEHHUIA.
Onpenenutenbs MaTpUIbl 2X2, €ro T€OMETPUYECKUA CMBICI M CBOMCTBA, BBIYMCIICHUE
€ro 3HA4YCHUs, NPUMEHEHUE OINPENCIUTENS [JIs1 PEUICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM. Pellienne npukiiaHbiX 3a/1a4 C MOMOIIBI CUCTEMbI TUHEUHBIX YPABHEHUMU.
HccnegoBanne noCTPOEHHOW MOJEIH C TOMOUIBIO MATPUI] U OIIPEAECTUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH PEaJbHOM CHTyallud C TOMOUIIBIO
YpPaBHEHU W HEpPABEHCTB. lIpuMeHEHHE ypaBHEHHI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJ1ay U 3a/1a4d U3 Pa3INYHbIX 00JaCTel HAYKU U peaibHOM )KU3HHU.

DYHKUUHN U TPaPUKH

OyHkusA, crnocodbl 3agaHus  (QyHKouu. B3auMHO oOpartHble  QYyHKIUU.
Komnozunus ¢ynkumii. ['paduk pyHkumuu. DnemeHTapHble npeoOpa3oBaHus rpauKoB
(yHKUIUH.

OOsacTp omnpezAeneHuss U MHOXKECTBO 3HaueHWd QyHkuuu. Hynmu ¢QyHKumm.
[IpomexyTku 3HakomoctosiHcTBa. UYETHbie U Heu€THble GyHKIUU. l[lepuomnueckue
bynkuun. [IpomexyTkn MOHOTOHHOCTH QyHKIMH. MaKCUMyMbl U MUHUMYMBbI (DYHKIIUH.
HaunGosnbiee 1 HaumeHblee 3Ha4yeHus1 QYHKIMHU Ha IPOMEXKYTKE.

Jluneiinas, kBazpaTu4yHass M JpOOHO-IMHEHWHAs (QYHKUUU. OJIEMEHTapHOE
UCCIIEIOBAHNE U MTOCTPOEHUE UX IPAPUKOB.

CreneHHass (QyHKUMS C HaTypajdbHBIM M LEJbIM Noka3areneMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-Od CTENEHW Kak (PYHKIUU OOpaTHOU CTEreHH
C HaTypaJbHbIM I1OKa3aTEJIEM.
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[lokazarenbHass u Jorapudpmuueckas (yHKIMU, HUX CBOWCTBA U TrpaduKu.
Ucnonb3oBanue rpagukoB PyHKIUM 17151 peIICHUS] ypaBHEHUM.

Tpuronomerpuueckas OKpy>KHOCTb, ONpPeEIEICHUE TPUTOHOMETPUUECKUX (DYHKIUN
YUCJIOBOTO apryMEHTa.

OYyHKIMOHAIIBHBIE 3aBUCUMOCTH B pEAIbHBIX Mpolieccax U siBiaeHusaX. ['paduxu
p€abHBIX 3aBUCUMOCTEN.

Hauana maTeMaTH4eCKOr0o aHAJIM3a

[TocnenoBaTrenbHOCTH, CIOCOOBI  3aJaHusd  IOCJEAOBaTeNbHOCTEH. MeTton
MaTeMaTH4YeCKOW HWHIYKIMHA. MOHOTOHHBIE W OTPaHUYEHHBIC MOCJIEAOBATEIHHOCTH.
Uctopuss BO3HMKHOBEHUS MaTeMaTHYECKOrO0 aHaln3a Kak aHalu3a OeCKOHEYHO
MaJIbIX.

Apudmerrueckass W TEOMETpUYECKas mporpeccuu. beckoHeuHO yObIBaroas
reomerpuyeckas mnporpeccusd. Cymma OECKOHEYHO YyOBIBarOUIEd TI'€OMETPUUYECKON
nporpeccuu. JIMHEHHBIA U 3KCIOHEHUHAIBHBIA pocT. Hncno e. dopmysia CIIOXKHBIX
MpOLEHTOB. Mcnoib30BaHMEe NPOTPECCUM ISl PELICHUST PEANbHBIX 3a]1a4 MPUKIIATHOTO
Xapaxrepa.

HenpepbiBHble PyHKIIMM U UX CBOMCTBA. TOYKU pa3pbiBa. ACUMOTOTHI rpadUKOB
dbyukauii. CpoiicTBa (YHKIMNA HENpPEpPhIBHBIX Ha OTpe3ke. MeTol UHTEpBaJIOB
JUTS pellieHust HepaBeHCTB. [[puMeHeHne CBOMCTB HeNPEPhIBHBIX (QYHKIUHN 1JIS pEelICHUS
3a/1ad.

[lepass u BTOpass mpousBoAHble GyHKIUU. OnpeneneHue, reOMETPUUECKUN U
(bU3UYECKHI CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeabHOUN K rpaduky QyHKIUU.

[IpousBoanbie 3nmeMeHTapHbIX (PyHKuUNA. [IpousBogHAsS CyMMBI, MpPOU3BEICHUS,
YaCTHOT'O Y KOMIO3ULIMK (HYHKITUH.

MHokecTBa U JIOTUKA
MHOkeCTBO, onepaiuy HaJl MHOKECTBAaMHM U UX CBOWCTBa. /[marpaMmel Dujiepa—
Benna. IIpumMeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armapara Jjis ONMUCAHUST pPeabHBIX
MPOLIECCOB U SIBJICHUM, MPU PELICHUH 3a7]a4 U3 JPYTUX yUeOHBIX MPEIMETOB.
Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO0 OOBEKTa, CIEJCTBHE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucsia v BbIYUCICHUS

Harypanbhbie u nensle uncna. [I[puMeHeHne npru3sHakoB JEIUMOCTH LIENIBIX YUCETN,
HanOonpmwui oot nenurens (ganee — HOJl) u HammeHbIiee o01iiee KpaTHOE (J1aiee —
HOK), ocratkoB mo mopaymto, ainroputMma EBknmaa s pelieHusl 3afad B IIEJBIX
YHUCIIax.

KommiekcHble uncna. AnredOpandeckas U TpUTOHOMeTpuueckass (GOpMbl 3alucu
KOMILUIEKCHOTO u4Huclia. ApudMeruyeckue oOomnepanuu ¢ KOMIUIEKCHBIMU YHUCIAMH.
N3o0pakeHre KOMILJIEKCHBIX YMCeNl Ha KoopAauHaTHOU miockoctu. @opmyna Myaspa.
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KOpHI/I N-oil CTENEHM M3 KOMIIJIEKCHOTO 4YHCIIA. HpI/IMeHeHHC KOMIIJICKCHBIX YHMCCII
AJI pCIICHUA (1)I/ISI/ILICCKI/IX N rCOMCTPHUYCCKHUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYIHOCTh YPABHEHUN W HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U
CHUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUM Cc IIOMOIBIO
TPUTOHOMETPUUECKOUN OKPY>KHOCTHU. PereHrne TpuroHOMETpuYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHUS CHCTEM W COBOKYIHOCTE€W palHOHAIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(DMUUECKUX YPABHEHUM.

VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TApaMETPAMMU.

[IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKHX
3a/1a4 ¥ 3a7a4 U3 Pa3IMUHbIX 00JacTed HaAyKW M peajbHOM >KU3HM, WHTEpIpEeTalus
MOJyYEHHBIX PE3yIbTAaTOB.

DYHKUUHN U TPaPUKH

I'paduk kommosunmu Qynkuuit. ['eomeTpuueckue 00pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIINHU, UX CBOWCTBA U rpadUKH.

['paduueckure MeTONIbI pellieHUs] YpaBHEHUN U HEpaBeHCTB. [ paduueckue MeToabl
pelIeHus 3aa4 ¢ mapaMeTpamu.

Ucnonw3oBanue rpadukoB (GyHKIUH [  HUCCIEAOBaHUS IMPOILIECCOB U
3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT NPH PEIICHUH 3aJady U3 JPYTUX YueOHBIX
IpEeAMETOB U PEATbHOMN KU3HHU.

Hauana maTeMaTH4eCKOro aHAJIM3a

[IpuMeHeHue NPOU3BOJHON K HCCIAEAOBAHUIO (YHKIMHA HAa MOHOTOHHOCTH U
3KcTpeMyMbl. HaxokJieHre HauOoJbIIero U HAUMEHBIIETO 3HAYEHUN HEMpPEepHIBHOM
(yHKLIHU Ha OTPE3KE.

[IpruMmeHeHne Npon3BOAHOM JJIsI HAXOKICHUS HAWTYUIIErO PEMIEHUS B PUKJIIATHBIX
3a/1a4ax, JAJid ONMpeeNICHUs] CKOPOCTH U YCKOPEHUs poliecca, 3alaHHOro (popMyoit uinum
rpauKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO  TiepBoOOpa3HbIX. IlepBooOpa3Hbie
areMEHTapHbIX QyHKIMM. [IpaBuna Hax0XIeHUS TEPBOOOPA3HBIX.

Nuterpan. ['eoMerpudeckuil CMBICI WHTETpajia. BpluucieHue onpenenéHHoro
uHTerpana no popmyne Hetotona—JleitOuuiia.

[IpuMeHeHue MHTErpana AJig HAXOXKJAEHUS MIoaed mIockux Guryp u o0ObEMOB
F€OMETPUYECKHUX TEJL.

[Ipumepsr  pemenuilt  auddepeHImanbHbIX  ypaBHEeHU. MaTeMmarudeckoe
MOJEIMPOBAHUE PEABHBIX IIPOILIECCOB C MOMOIIBI0 TU(depeHIINaTbHBIX YPaBHEHUI.

15



NPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kiaacce 00ydaronuics moayquT CIEAYIOIINE MPEeIMETHBIC
pe3yJbTaThl 10 OTACIBHBIM TeMaM ¢eiepaabHON paboueit mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Havalla MaTeMaTUYECKOTO aHAIA3a:

Ymnciia U BLIYUCIICHNS:

CBOOOJHO OIEPUPOBATH TMOHSTUSIMU: PAIUMOHAIBHOE YHCIO, OECKOHEUHas
nepuoandecKas 1poob, MPOLEHTHI, UPPAIMOHATHLHOE YHCIIO, MHOYXKECTBA PAIIMOHAIBHBIX
U JICUCTBUTENBHBIX YUCEN, MOAYJIb JEUCTBUTEIBHOTO YHCIIA;

MPUMEHSThH JIPOOU U MPOLEHTHI IJI PEIICHUS] MPUKIAAHBIX 3a]a4 U3 Pa3IMUHbIX
OTpacier 3HaHUI U PeallbHOM KU3HU;

MPUMEHSTh NPUONMKEHHBIC BBIYUCIICHUS, NpaBUa OKPYIJIEHUS, NPUKUIKY U
OLICHKY pE€3yJIbTaTa BEIYMCIICHHUI;

CBOOOJ/IHO OTEPUPOBATH MOHATHEM: CTETIEHB C I[EJBIM [TOKa3aTelieM, UCII0JIb30BATh
NOAXOAANIYI0 (OPMY 3aITUCH AEUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MPAKTUYECKUX 3a/1a4
Y NIPEJICTABICHUS JTaHHBIX;

CBOOOJIHO ONEPUPOBATh TMOHATHEM: apUPMETHUYECKUN KOPEHb HaTypabHOM
CTEIIEHU;

CBOOOJIHO OIEpPUPOBATh MOHSITHEM: CTENEHb C palMOHAJIbHBIM I[OKa3aTeleM;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: JIOTapU(PM UKCIIA, IECITUUHBIC U HATYPAJIbHbIC
aorapudmei;

CBOOOJHO OMNEPUPOBATh MOHSITUSMHU: CHUHYC, KOCHUHYC, TaHT€HC, KOTAHIEHC
YHCIIOBOTO apTyYMEHTA;

ONEPUPOBATh MOHATHUSIMH: APKCUHYC, ApPKKOCHHYC M apKTaHI€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OMNEpPUPOBATh TMOHATUSIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

MPUMEHSATH PA3IMYHbIE METO/IbI PEUICHUS PAIUOHAIIBHBIX U JPOOHO-pAIlMOHATBHBIX
YPaBHEHU, MPUMEHSITh METOJI HHTEPBAJIOB JIJISI PEIIEHNSI HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh TMOHSITUSMHU: MHOTOYWIEH OT OJHOW TMEePEeMEHHOMH,
MHOTOYJIEH C IHeNbIMH KO3()PUIIMEHTaMU, KOPHU MHOTOYJIEHA, MPUMEHSThH JEJICHUE
MHOTO4IEHAa HA MHOTOWIEH C OCTAaTKOM, Teopemy besy u teopemy Buera miis pemienus
3a7ad4;

CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONPENICIUTENIb MATPUIIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICH, UCIOJIb30BaTh CBOMCTBA
OompenenuTena 2 X 2 i BBIUMCIEHUS €r0 3HAYEHUs, MPUMEHATH ONPEACITUTEIN
JUISl PELICHUS CUCTEMBl JIMHEHHBIX YPAaBHEHUI, MOJEIUPOBATH PEANbHBIE CHUTyalluH
C TMOMOIIBI0 CHUCTEMBI JIMHEHMHBIX YPaBHEHUW, WCCIEAOBATh ITOCTPOCHHBIE MOJIEIU
C IOMOIIBIO MAaTPHUI] U ONPEAECITUTENCH, HHTEPITPETUPOBATH MOJTYUEHHBIA PE3YJIbTAT;

MCIIOJIB30BaTh CBOMCTBA IEUCTBUI ¢ KOPHAMHU JJI MPEe0OPa30BaHUS BEIPAXKEHUH;

BBIITOJIHATH Hp606p330BaHI/I$I YU CJIOBBIX BBIpa)KeHI/Iﬁ, CoacCpxKamux CTCIICHU
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C pallMOHAIBHBIM IOKa3aTENEM;

UCIIOJIB30BaTh CBOMCTBA JIOrapu(MOB [Jig MpeoOpa3oBaHMs JIOTapU(PMHUUYECKUX
BBIPAKCHUU;

CBOOOJHO OMNEPUPOBATh MOHITUSMH: HpPpALUOHAIbHbIC, TIOKa3aTeIbHbIE W
jgorapuMuyecKkue ypaBHEHHS, HAXOIUTh UX PEIICHUS C TMOMOIIBIO PABHOCHIBHBIX
NEPEXO0JI0B UIIM OCYIIECTBIIsSA MPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpHUUECKHE (OpMYNbl sl MpeoOpa3zoBaHUs
TPUTOHOMETPHUUECKUX BBIPAKECHUH;

CBOOOJ/IHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHATh
HeoOXoauMble (OpPMYJBl ISl PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YPAaBHEHHUI;

MOJIEIUPOBATh pealibHble CUTyalluu Ha SI3bIKE ajareOpbl, COCTABIISITh BHIPAKECHHUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJadyM, UCCIEN0BATh IMOCTPOEHHBIE MOJEIU
C MCIOJIb30BaHUEM amnmnapara ajareOpsl.

DYHKUUH U TPaPUKH:

CBOOOJHO OIEpUPOBAaTh HOHATHAMHU: (YHKIMS, CHOCOOBI 3aaHusl (YyHKIHH,
B3aUMHO OOpaTHbie (YHKIMU, KOMMIO3UIUS (YHKIUH, Tpa@uk (YyHKIUU, BBITOTHATH
3JIeMEHTapHbIe TpeoOpa3oBanust rpapuKoB PyHKIIUIA;

CBOOOJHO ONEpUPOBATH MOHATUSAMU: 001ACTh ONPEAEICHHS U MHOKECTBO 3HAUECHHI
byHKIMY, HYJIH QYHKIIMHT, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO  OMEpUPOBATH  MOHATUSMH: UETHbIE MW  HEUETHbIE  (YHKIIHH,

nepuoAnvecKkre GyHKINHU, TIPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (PYHKIINHM, HAKOOIbIIIEE U HAMMEHbIIIEE 3HAaUeHUE (PYHKIIMHU Ha TPOMEXKYTKE;

CBOOOIHO ONIEPUPOBATH MOHATUSMHU: CTeNIEHHAs (DYHKIUS C HATYypaJbHBIM U IIEJIbIM
nokasaresieM, rpaguk CTENEHHOM (DYHKIHMH C HATypaJbHbIM M LEJIbIM IOKa3aTeleM,
rpaduK KOpPHS n-OM CTEMEeHM Kak (PYHKIUM OOpaTHOM CTENEHW C HaTypabHBIM
[IOKa3aTelieM;

OMEPUPOBATH MOHATUSAMU: TUHEHHAsI, KBaIpaTUUHAasl U POOHO-TMHENHHast QyHKIUU,
BBITNIOJIHATD 3JIEMEHTAPHOE UCCIEI0BAHNUE U TOCTPOEHUE UX IPAPHUKOB;

CBOOOJHO ONEpUpOBaTh MOHATUSAMH: TIOKa3zaTelbHas M JorapupmMuyeckas
GyHKIMY, UX CBOMCTBA U rpadUKH, UCIIOIb30BATh UX IPadUKu JIJIsl PEIICHUS] YPaBHEHUN;

CBOOOJHO  ONEpUpPOBaTh MOHATHSAMHU: TPUTOHOMETPUYECKAss  OKPYKHOCTb,
OnpeaeeHe TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMEHTa;

UCII0JIb30BaTh Tpapuku (GyHKUMM I UCCIIEI0OBAHUS MPOIECCOB U 3aBUCHUMOCTEN
IpU PEIICHUHU 3a/lady U3 JAPYrUX YUeOHBIX MPEIMETOB M PEATbHOM >KU3HU, BBIPAXKATh
dbopmyliaMu 3aBUCUMOCTU MEX1Y BETUUYUHAMU;

Hauana maTeMaTH4eCKOro aHaJn3a:

CBOOOJIHO OMNEPUPOBaTh MOHATUSMH: apuMmeThueckas U TreoMeTpuyecKas
nporpeccusi, OECKOHEYHO YObIBalolllas Te€OMETPUYECKasl MPOrpeccus, JMHEHHBIN U
HKCIOHEHIMATBHBIA POCT, (opMyna CIOXKHBIX MPOLIEHTOB, HUMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJB30BaTh TMPOTPECCUU [IJIi PEIICHHS peajbHbIX 3a7a4 MPUKIATHOIO
XapaKkTepa;
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CBOOO/IHO OIEpPUPOBATh TMOHSITUSMU: TIOCJIEIOBATEIBHOCTh, CHOCOOBI 3aJaHus
MOCJIeI0BATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCJIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apOKICHUSI MATEMAaTUYECKOT0 aHAJIN3a KaK aHalin3a OECKOHEYHO MaJlbIX;

CBOOOJHO ONEPUPOBATh MOHSATUSAMU: HEMPEPHIBHbIE (YHKIIMH, TOYKH pa3pbiBa
rpaduka GyHKIIMU, aCUMITOTHI Tpaduka QyHKINH;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpPEephIBHAs Ha OTpPE3KE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIUHU JJIs1 pEIICHUs 3a/1a4;

CBOOO/IHO OMEPUPOBATh MOHSITUSIMU: TMEpBasi U BTOpas MPOU3BOJHbIC (YHKIIUH,
KacaTesbHas K rpauky QyHKINY;

BBIYUCIISITh IPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS, YACTHOTO Y KOMIO3UIIUU ABYX
GbyHKIMH, 3HaTh TPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh FT€OMETPUUYECKUI U (PU3NUECKUN CMBICI MPOU3BOAHON ISl peIICHUS
3azay.

MHoxecTBa U JIOTHKA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMU: MHOXKECTBO, ONEpAIlMU HaJ MHOKECTBAMU;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIIapaT IJisd ONHCAHUS PEalbHBIX
IPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

CBOOOJIHO OMNEpPUPOBATh TMOHATUSMU: OINpEeJeJIeHUe, TeOopeMa, ypaBHEHHE-
CIEACTBUE, CBOICTBO MATEMaTUYECKOTO OOBEKTa, J10Ka3aTebCTBO, PABHOCHUIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy o6yuenus B 11 kiacce 00ydaroniuics MoayquT CIEIYIOIINE MPEeIMETHbIC
pe3yJbTaThl IO OTACIBHBIM TeMaM ¢efiepanbHOil paboueil mporpaMMbl yueOHOr0 Kypca
«Anre0Opa 1 Havalla MaTeMaTUYECKOTO aHAIA3a:

Yucsia v BbIYUCICHUS

CBOOO/IHO OMEPUPOBATh MOHATHSMU: HATypajbHOE U LIE€JI0€ YHUCIO, MHOXKECTBA
HaTypaJbHBIX U LEJbIX YUCEII, HCTIOJIb30BaTh MPU3HAKHU AETUMOCTH Lebix yncen, HO/J
1 HOK HaTypanbHBIX 4Kcen IJIs pelieHus 3a/1a4, IPUMEHATh anroputM EBkina;

CBOOOJ/IHO OTNEPUPOBATH MOHITUEM OCTaTKa MO MOAYJII0, 3aMUCHIBAaTh HATYpaIbHBIC
YHUCJIa B Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OMNEPUPOBATh MOHSITUSMH: KOMIUIEKCHOE YHUCIO U  MHOYXECTBO
KOMILUIEKCHBIX 4YHCEN, NPEACTaBISATh KOMIUIEKCHBIE YHCIa B alredpandeckod u
TPUTOHOMETpUUECKON (GopMe, BBINOJIHITH apuPMETHUECKHUE OINepalud C HUMH H
n300paxaTh Ha KOOPJUHATHON IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: HUpPpPAIlMOHATIbHBIE, I[IOKa3aTelbHbIE U
Jorapu(MuyYecKre HEPaBEHCTBA, HAXOAUTh UX PEUICHUS C MOMOIIbI0 PaBHOCUIBHBIX
IIEPEXOJIOB;

OCYILECTBIISITH OTOOP KOPHEHN MPH PELICHUH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOO/IHO OMIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATh
HEe0OXoauMble (GOPMYJIBI JJIS PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
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HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATH MOHATUSIMU: CUCTEMAa M COBOKYMHOCTh YpaBHEHHH U
HEPABEHCTB, PAaBHOCWJIBHBIE CHUCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOJUTh PEIICHUSA
CHCTEMBl U COBOKYIHOCTEW pPalUOHAIBHBIX, WPPAUUOHAIBHBIX, ITOKA3aTEIbHBIX H
Jorapu(pmMuyYecKuX ypaBHEHUN U HEPABEHCTB;

pelaTth palMoHalbHbIE, UPpallMOHATIBHBIE, MOKA3aTelbHbIC, JorapudMUUYecKue u
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COIEPKAIINE MOYJIN U TAPAMETPBI;

MPUMEHSITH TpapUuUECKre METO/IbI I PElICHUs] YPABHEHUN U HEPABEHCTB, a TaAK¥kKe
3a/1a4 ¢ MapaMeTpamu;

MOJIEIUPOBATh pealibHble CUTyallud Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
YpaBHEHUS, HEPABEHCTBA U X CUCTEMBI IO YCIIOBHIO 33J]a4H, UCCIEIOBATh TOCTPOEHHBIE
MOJENH C UCIOJb30BaHUEM armapara aiareOpbl, HHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yJbTar.

DYHKUUM U TPaPUKH:

CTpOUTh TIpaUKH KOMIO3MIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTApPHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYEeCKHUEe OOpa3bl YPaBHEHHW W HEPABEHCTB Ha KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: IPAPUKH TPUTOHOMETPUUYECKUX (PYHKIUH;

NPUMEHATh QYHKLHHU TSI MOAECIUPOBAHUS U HCCIIEJOBAHUS PEAJIbHBIX ITPOLIECCOB.

Hauana maTeMaTH4eCKOro aHaJn3a:

MCIIOJIB30BaTh MPOU3BOJHYIO ISl UCCIENOBaHUS (YHKIIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI;

HaxXOJWTh HAWOOJbIIEe W HAWMEHbIIEE 3HAYCHHUS (PYHKIUU HEIPEPHIBHOM
Ha OTPE3KE;

UCIIOJB30BaTh  MPOU3BOJHYIO  JUISI  HAXOXJECHHS  HAWJY4IlIero  pelieHus
B IPUKJIATHBIX, B TOM YHUCJE COLMAIbHO-3KOHOMUYECKHX, 3a/lauax, JJIsl ONpeeTeHuUs
CKOPOCTH U YCKOPEHUS Mpolecca, 3aAaHHOT0 (opMyion Uit rpadukom;

CBOOOJIHO ONEPUPOBATh MOHSATUSIMU: MEPBOOOpA3HAs, ONMPEACIEHHBIN HHTErpal,
HAXOJIUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIIMI U BBIUUCIATH UHTETPa 1Mo GopmyJie
Hrerorona—JleiOHuma;

HaXOJUTh TUIOLIAIU TIIOCKUX GUTYP U 00BEMBI TEJT C MOMOIIbIO UHTErpaia;

UMETh TMPEJCTABICHHE O MAaTeMaTUYECKOM MOJECIMPOBAaHUM Ha MpUMEpe
cocTaBlieHUs ¢ HepeHIInanbHbIX YPAaBHEHUN;

pemaTth MPUKIAIHBIE 3a7a4d, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOTO H
bU3UYECKOro XapakTepa, Cpe/ICTBaMU MaTeMaTUYECKOr0 aHAJIHN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Hazpanue KonuuectBo OCHOBHBIE BU/JIBI JIESITEILHOCTH
OcHOBHOE coaepKaHuE
pazzaena (TeMbl) 4acoB oOyyarommxcst
MHO0k€eCcTBO 24 MHOk€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JEUCTBUTEIIBHBIX YUCEN. HaJl MHOKECTBAMU U X CBOMCTBA. MHOECTBEHHBIH amnmapar
MHOrOo4JIEHBI. Hwnarpammel Ditepa — Benna. JUTSL ONTMCAHUA X0/1a PELICHUS

ParmmonansHbie ypaBHEHHS
1 HEpaBEHCTRBA.

CucTteMbpl THMHEWHBIX
YPaBHEHUM

[IpuMeHeHue TeopeTUKo-
MHOECTBEHHOTO arnmapara

JUISL pEeIIeHUS 3a/1au.

Pannonanbubie yncia. OOBIKHOBEHHBIE
U JIECATUYHBIE JPOOU, TPOLICHTHI,
OECKOHEUYHbIE MEPUOIUUECKUE APOOH.
[Ipumenenue apoOeii U MPOIEHTOB
TSl pelIeHUs TPUKIIAIHBIX 3a]1a4.
JlercTBUTEIbHBIC YUCIIA.
PanrionanbHbie ¥ UppaliioOHaIbHbIC
yucia. Apudmernyeckue onepainuu

C IEUCTBUTENIbHBIMU YHCIIAMHU.
Mopyinb neCTBUTENBHOTO YK CIIA U €r0
cBoicTBa. [IpubmmxkEnnbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yyibTaTa
BBIYMCJICHUU.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peanbHbBIX MPOLIECCOB U SIBIICHUM.
OnepupoBaTh NOHSITHSIMH:
palMoHaIbHOE YHUCIIO, O€CKOHEUHAs
nepuoandecKas 1poob, MPOLIEHTHL;
UPpAIMOHATBHOE U ICHCTBUTEIIHHOE
YHUCJI0; MOAYJb JEHCTBUTEIHLHOTO
YuCia; UCMOIb30BaTh ATU MOHATHUS
IpU IPOBEACHUU PACCYKIACHUIN

U JI0Ka3aTeJIbCTB, IPUMEHSTH Jpo0OHU
Y TIPOLICHTHI JJIs1 pEIICHUS
NPUKIIAIHBIX 3371a4 U3 PA3IMYHbBIX
OTpaciel 3HaHUUN U pEATbHOMN KU3HHU.
Ucnonb3oBaTh npubOInKEHHbBIC
BBIYUCIICHUS, IPABUIIA OKPYTJICHUS,
OPUKHUKY U OLICHKY pe3yJbTara
BBIUKCJICHUH.
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OCHOBHBIE METO/IbI PELICHUS LIEJIBIX

U IpOOHO-pAlIMOHANIBHBIX YPAaBHEHUMN
Y HEPABEHCTB. MHOTOWIECHBI OT OJTHOU
MEepEeMEHHOM. JleneHrne MHOro4ieHa
HA MHOTOYJICH C OCTaTKoM. Teopema
be3y. MHOrousiess! ¢ uejibIMu

ko3¢ durnuentamu. Teopema Buera.
Pemenue cucrem TMHENHBIX
ypaBHEHUU. Matpuiia CuCTeMBbI
JVHENHBIX ypaBHeHUU. OnpeaennTensb
MATPHUIBI 2X2, €ro FeOMETPUUECKUN
CMBICIT U CBOMCTBA; BBIYUCIIEHUE €TO
3HAYEHHUS]; IPUMEHECHUE ONIPEACTUTEIA
JUISL PELICHUSI CHCTEMBI IMHENHBIX
ypaBHEHUU. Pellienrne npukiaIHbiX
3a71a4 C MOMOIIBIO CUCTEMBbI JIMHEUHBIX
YpaBHEHUU

[IpumeHsTh pa3nuyHbIE METOIbI
pelieHus palMoOHABHBIX U APOOHO-
palMOHATBHBIX YPABHEHUN; a TAKKE
METO]I HHTEPBAJIOB LIS PEIIEHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMUA MHOTOYJICH
OT OJIHOM EPEMEHHOM, €r0 KOPHH;
MPUMEHSATH JEJICHUE MHOTOWICHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera miis peuienust
3a/1ad.

OnepupoBaTh NOHATHUSIMHU: CUCTEMA
JIVMHEVHBIX YPAaBHEHUH, MAaTPHIIA,
ONPEAETUTENb MATPHULIBI.
Hcnonp30BaTh CBOMCTBA
omnpenenauTesis 2 X 2 11 BIYACICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTENN ISl PELIEHUS] CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MonenupoBaTh peajabHbIE CUTYAIUN
C IMTOMOIIBIKO CHCTEMBI IMHENHBIX
YPaBHEHU, UCCIEIOBATH
MOCTPOEHHBIE MOJAEIH C MTOMOIIBIO
MaTpHI] U ONIPEAECTUTEIIEH,
UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yybTaT
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OyHKIMH U TpadUKH.
Crenennas (QpyHKUuUs
C LIeJIBIM TTOKa3aTeaeM

12

®yHKIMsA, c10cO0bI 3aJaHUs (QYHKIIHMH.
B3aumHo oO6paTHbie PYyHKIIHUH.
Komnosunus pynkumii. I'padux
GbyHKIMU. DieMeHTapHbIe
npeobpazoBanus rpauKoB GyHKIIUH.
O06nacTh onpeaeaeHNs] 1 MHOYKECTBO
3HaueHud pyHkuu. Hynu pyHkuum.
[TpoMexyTKH 3HAKOIIOCTOSIHCTBA.
YETHble U HEUETHBIE PYHKIUU.
[lepuoanueckue QyHKINH.
[IpomexyTKH MOHOTOHHOCTH
byHKkIMu. MakCUMyMbl 1 MUHUMYMBbI
¢byukiuu. Hanbosbiiiee 1 HauMeHbIIIEE
3Ha4YeHUE QYHKIIMU HA TPOMEXKYTKE.
Jluneiinas, kBaapaTu4Has u APOOHO-
nuHelWHas QYyHKIUU. DIEMEHTapHOe
UCCJIEI0BAHNE U TIOCTPOEHUE IPAPUKOB
TUX (PYHKIIMIA.

CreneHs C LeNbIM ITOKA3aTEIEM.
bunoMm HreroTona.

CrenenHas QyHKIUS ¢ HATypaJIbHBIM
U LIeJIBIM MTOKa3aresieM. E€ cBoiicTBa

U rpaduk

OnepupoBatTh MOHITUSAMU: PYHKIIHS,
crocoObl 3a1aHusl PYHKIIUU; B3AUMHO
oOpatHble PYHKIIUU, KOMIIO3UIIMS
dbyukuui, rpapuk pyHkuu, 061aCTh
OTpeieNIeHHs] © MHOKECTBO 3HAUEHU
byHKIMU, HYJIH QYHKIINH,
POMEKYTKH 3HAKOMOCTOSIHCTBA;
JUHEWHas!, KBaJpaTU4iHasi, IpoOHO-
JUHEWHAs ¥ CTeneHHast QyHKIIUY.
BrinonHaTh 351eMeHTapHbIE
npeoOpazoBanusi rpad@uKoB PyHKIIHH.
3HaTh U yMETh JJOKA3bIBATh YETHOCTD
WU HEYETHOCTh (DYHKIIUU,
NEePUOANYHOCTDh (YHKIINHU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GyHKIIMU, MAKCUMYMBI 1 MUHUMYMBI
dbyHKIIMU, HanOOoJIbIlIee U HAUMEHBIIIEEe
3HaYeHue (PYHKIIUU HA TPOMEXKYTKE.
®opMyIUPOBATH U WILTIOCTPUPOBATH
rpadYeCcKu CBOMCTBA TUHEHHOM,
KBaJ[paTUYHOM, TPOOHO-TMHEWHON U
CTENEHHON (PyHKIHUH.

Bripaxkats hopMynamu 3aBUCUMOCTH
MEXK/y BEJIMUMHAMU.

3HaTh OINpEICICHUE U CBOMCTBA
CTEIEHH C IEJIbIM MOKa3aTeNeM;
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NOAXOATYI0 (hopMy 3amucu
JEHCTBUTETb-HBIX YHCEI JJI PEIICHUS
MPAKTUICCKUX 3a/1a4 U MPEIACTABICHUS
JTAaHHBIX

Apudmernyeckuii KOpeHb 15 Apudmernueckuil KOpeHb DopMyJIMPOBATH, 3aIIUCHIBATH
n-O¥ CTEICHMU. HaTypaJbHOM CTETIEHU U €r0 CBOMCTBA. | B CUMBOJUYECKOU popme
HNppaunonansubie [IpeoOpazoBaHms YHUCITOBBIX Y UCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXKECHUH, COAEPKAIINUX CTEIICHU n-oi CTETEeHM JJisi peoOpa3oBaHuUs
1 KOpHHU. BBIPAKEHU M.
HNppanronanbHble YpaBHEHHS. Haxonuts pemenus nppanmoHaibHbIX
OCHOBHBIE METO/IbI PELLICHUS YPaBHEHUN C HOMOIIBIO
VPPAlHOHAIBHBIX YPABHCHUMN. PaBHOCHUJIBHBIX MEPEXOJIOB HIIN
PaBHOCHIIBHBIE IEPEXOBI B PELICHUN OCYIIECTBIISISI IPOBEPKY KOPHEM.
MPPalHOHAIBHBIX YPABHEHUMN. Crpoutb rpadux GyHKIIUU KOPHS
CaoiicTBa U rpaduK KOpHS n-oi n-oi CTETeHU Kak 00paTHOM
CTENEHU KaK QyHKIUU 00paTHOU JUTsL (PYHKIIMH CTETIEHH C HAaTypajibHbIM
CTEIIEHU C HATYyPAJIbHBIM MTOKA3aTENEM NIOKa3aTeIeM
[TokazarenbHas GyHKITUS. 10 CreneHsb ¢ palMOHAIBHBIM DopMyJIUPOBATH ONPEAECIICHUE

IToka3aTenbHble ypaBHEHUS

IIOKA3aTeIeM U €€ CBOMCTBA.
[Toka3arenbHast pyHKIMS, €€ CBOMCTBA
u rpaduk. Mcnonb3zoBanue rpaduka
GyHKIUU 1J1s1 pellieHHs] YpaBHEHUH.
[Toka3arenbHble ypaBHEHUA. OCHOBHBIE
METO/Ibl PEIICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIEHH C PallMOHATIbLHBIM
MIOKa3aTeJIEM.

Brimonuars npeoOpazoBaHus
YUCJIOBBIX BRIPXKEHUH, COJIEPHKAITUX
CTEIEHH C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Ucnonb3oBaTh udpoBbie pecypcebl
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JUTsl MOCTpOeHus rpaduka
MOKa3aTeabHON (DYHKIIUU U U3YUYEHUS
€€ CBOMUCTB.

Haxoautsk penienns nokazaTeabHbIX
YpPaBHEHUI

Jlorapudmuyeckas pyHKIUs. 18 Jlorapudwm uncna. CoiicTBa JlaBath omnpejeneHue Jorapudma
Jlorapudmuueckue norapudwma. JlecsTuuHble U 4yucia; IECITUYHOTO U HATYPaJIbHOTO
ypaBHEHHUS HaTypaJbHbIE JIOTapU(MBI. norapudma.
[IpeobpazoBaHue BbIpaKEHU, Ucnonb3oBaTh cBOKCTBA IOTapU(PMOB
COJIepIKaIlUX J0Tapu(MBI. JU1sl TpeoOpa3oBaHuUs
Jlorapudmuueckast GpyHKIUS, Jorapu(pMUYECKUX BbIPAXKEHUM.
e€ cBoMcTBa U rpaduk. CrtpouTtb rpaduk morapupmMuyeckoit
Hcnonw3oBanue rpaduka GyHKIuU byHKIIMU KaKk 00paTHOM
TSl pelIeHUs] YPaBHEHHUIA. K IMOKa3aTeJIbHOW U UCII0JIb30BATh
Jlorapudmuyeckue ypaBHEHUS. CBOMCTBA JIOTapU(PMUUECKON PyHKIIUU
OCHOBHBIE METO/IbI PEIICHUS JUISL pelIeHus 3a/1ay.
Jorapu@MUUYECKUX YpaBHEHUH. Haxoauts pemenus
PaBHOCUIIBHBIE TIEPEXOIBI B PEIICHUU JorapumMuyecKux ypaBHEHUN
Jorapu@MUUYECKUX YpaBHEHUN C IOMOIIIbIO PABHOCUJIBHBIX MIEPEX0/I0B
WJIM OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTreHCc | [laBaTh onpeneneHus cuHyca,

BBIPAXCHUA U YPABHCHUA

YUCIIOBOT0 apryMeHTa. ApPKCUHYC,
aPKKOCHHYC U apKTAHT€HC YUCIJIOBOTO
apryMeHTa.

Tpuronomerpudeckast OKPy K HOCTb,

KOCHHYCAa, TAHTE€HCA U KOTAaHT'€HCa
YUCJIOBOTO apryMEHTa; a TaKKe
apKCUHycCa, ApKKOCUHYCa U
apKTaHreHca yucia.
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OTIpe/IeNICHNEe TPUTOHOMETPUUECKHIX
(GyHKIIUN YUCIOBOTO apryMEeHTA.
OCHOBHBIE TPUTOHOMETPUIECCKUE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPHUUECKHUX BBIPAKCHUH.
Pemenune TpuroHOMeTpUYECKUX
YpaBHEHUU

[IpuMeHATE OCHOBHBIE
TPUTOHOMETpUUECcKue HopMyIIbl

T1s1 IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUMU.
[IpumensTh GOpMyIIBI TPUTOHOMETPUU
JUISL PELIICHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX YPABHEHUN

IlocimengoBarenbHOCTH
Y MPOTPECCUM

10

ITociemoBaTeILHOCTH, CIIOCOOBI
3a7aHUs TIOCJIEA0BATEILHOCTEH.
Meton MaTeMaTUYECKON UHIYKIIUU.
MOHOTOHHBIE M OTPAHUYCHHBIC
nociienoBarenbHoCTU. Mctopus
aHajn3a 0€CKOHEYHO MaJIbIX.
ApudmeTnueckas U reoMeTpuIecKas
MIPOTPECCHUH.

beckoneuno yObIBaromas
reoMeTpruyecKas mporpeccusl.
CyMMa OecKOHEUHO yObIBatoLIEH
F€OMETPUUYECKOUN MPOTPECCUH.
JIMHeHbIN U SKCITOHEeHIIMAIbHBIN
poct. Hucno e.

dopmyia CIOKHBIX TPOIEHTOB.
Hcnonws3oBanue nporpeccun

JIJISL peIlIeHUs pealibHbIX 3a1a4
MPUKJIATHOTO XapaKTepa

OnepupoBath NOHATHUSIMH:
MOCJIEI0BATENHLHOCTh, CIOCOObI
3aJJaHUs TOCIEN0BATEIBLHOCTEM;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIeI0BaTEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BATEIbHOCTH Ha
MOHOTOHHOCTb Y OTPAaHUYEHHOCTb.
[Tonyuate nipencraBieHue

00 OCHOBHBIX HJICSX aHAIH3a
OECKOHEUHO MaJbIX.

JlaBaTp onpeneneHue
apu(pMeTHIECKON U TEOMETPHUUECKOM
nporpeccuu. Jloka3piBaTh CBOMCTBA
apu(pMeTHIECKON U TEOMETPHUUECKOM
IPOTPECCUU, HAXOAUTH CYMMY YJICHOB
IPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEUHO yOBIBaIOIIEH
F€OMETPUYECKON MPOTPECCHM.
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Hcnonws3oBaTh mporpeccun

JUISL pEIICHUS 3aa4 TPUKIATHOTO
Xapaxrep.

[TpumensTH GopMyITy CIOKHBIX
IPOLIEHTOB Ul PEIIEHUS 3a1a4
U3 pEAIbHOM MPAKTUKU

HenpepriBHble hyHKINN.
[IpousBoaHas

20

HenpepbiBHbIe QYHKIIUU U UX
cBoiicTBa. Touka pa3psbiBa.
AcumnToThl rpaduKoB QYHKIIUN.
CaoiicTBa (hyHKIIUN HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEepBaJIOB

TSl peIIeHUs] HEPABEHCTB.
[IpuMeHeHue CBONCTB HEMPEPHIBHBIX
GyHKIUHN 111 pelieHus 3a/1au.
[lepBas u BTOpas MpoOU3BOIHbBIC
¢ynkuuu. Onpeaenenue,
r€OMETPUYECKUM U PUBHUUECKUM CMBICIT
MIPOU3BOJHON. Y paBHEHUE
KacaTelabHOM K rpaduKy (QyHKIIUH.
[Ipou3BoHbBIE 3JIEMEHTAPHBIX
¢byukiuit. [IponsBoiHast CyMMBlI,
MPOU3BEACHUS, YACTHOTO U
KOMMO3UIIUU (PYHKIIUMA

OnepupoBath MOHATUSAMHU: QYHKITUS
HETIPEPBIBHAA HA OTPE3KE, TOUKA
pa3pbiBa PyHKIINH, ACUMIITOTA
rpaduka GyHKIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
byHKIUN 111 pelieHus 3a/1au.
OnepupoBaTh NOHATUSIMHU: TIEPBAS U
BTOpasi MPOU3BOJIHbIEC (DYHKIUU;
NOHUMATh (PU3UYECKUM U
F€OMETPUYECKUN CMBICI POU3BOHOM;
3aIMChIBATh YPABHEHHUE KACATEIBbHOM.
Brruncnars npou3BOJHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO U CIIOKHOU
GyHKUIUU.

N3yuaTh Npon3BOIHBIC AIIEMEHTAPHBIX
(yHKUIUH.

Hcnonb30BaTh reOMETPUUYECKUN U
(bU3UUECKUM CMBICTT TPOU3BOIHOM

IUISL PELICHUS 33724
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[ToBTOpenue, 0600IIEeHNE, 5 OCHOBHBIC TTOHATHUS Kypca anreOpsl [IpuMeHATh OCHOBHBIC TIOHATHS Kypca
CHUCTEeMAaTH3aIMs 3HAHUI ¥ HavaJl MAaTEeMaTUYECKOTO aHaN3a anreOpbl ¥ HaYaJl MAaTEMaTHIECKOTO
10 xnacca, o60061IeHNE U aHaM3a JJjIs pelIeHus 3a1a4
CHUCTEMAaTH3allis 3HAHUI U3 PEATbHOM )KU3HU U IPYTHUX
IIIKOJIBHBIX ITPEIMETOB
OBHIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KJIACC

Ha3zBanue KonnuectBo OcHOBHOE coziepKaHuE pa3aena OCHOBHBIE BU/JIBI JIESITEILHOCTH
pazzena (TeMbl) 4acoB (TembI) oOyyarommxcst
Uccnenosanune ¢yHkimit 22 [Ipumenenune npou3BOIHON CrtpouTth rpaduk KOMIO3UIUU

C MOMOIIBIO MPOU3BOTHOM

K UCCJIEIOBAHUIO PYHKIUI

HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenue HauOobIiero u
HAWMEHBIIETr0 3HaYEHUS HEPEPHIBHOU
(yHKUIMU Ha OTPE3KE.

[IpumeHnenue nporu3BOIHOM

JUTSL HAXOXKJICHUS HAWTYYIIIeTO
pelieHus B MPUKIAIHBIX 3a]ja4ax,

JUTSL OTIpENIeSIEHHs] CKOPOCTH U
YCKOpPEHHMsI MPOLECcCa, 3aJaHHOTO
dbopmyIion umu rpapuKoMm.
Komnozunus ¢hyHkimii.
['eomeTpuueckue 00pa3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAUHATHOU
MJI0OCKOCTHU

(GYHKUMN ¢ TOMOILBIO 3JIEMEHTAPHOTr0
VCCIIEIOBAHUS U CBOMCTB KOMITO3ULIMH.
CtpouTth reoMeTpuIeCcKre 00pa3bl
YPaBHEHUW U HEPABEHCTB

Ha KOOPAVMHATHOW IJIOCKOCTH.
Hcnonp30BaTh IPOU3BOAHYIO

JUTsL UCCeioBaHus (PYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJIUTh HAaUOOJIbIIIEE U HAUMEHBIIIEE
3Ha4YeHUs (PYHKIIUU HEMPEPHIBHOU HA
OTpEe3Ke; CTPOUTH rpadpuku QPyHKIHIA
HAa OCHOBAHUM MPOBEAEHHOTO
UCCIIEJOBAHUS.

Hcronp30BaTh TPOU3BOIHYIO

JUISL HAXOXKAEHUS] HAUJTYYIlIero
pELIeHUs B NPUKIIAIHBIX, B TOM YUCJIE
COLMAIbHO-DKOHOMHUYECKUX, 3a7a4ax,
IUISL OITPENIEIICHUSI CKOPOCTHU

Y YCKOPEHUS MpoLecca, 3a1aHHOTO
dbopmyIion uiau rpa@uKoMm.

ITomyyaTs npeacraBiaeHue
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0 MPUMEHECHUH MPOU3BOTHOU
B PA3JIMYHBIX OTPACIISAX 3HAHUHN

[TepBooOpa3Has u HHTETpAI 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh NOHSITHSIMH:
nepBooOpa3HbIX. [lepBooOpazHbie nepBooOpasHasi ¥ onpeaeaEHHBIN
aneMeHTapHbIX GyHKui. [IpaBuna uHTerpan. Haxonute nepBooOpasHbie
HAXO0XJICHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIUNA U BHIYUCTSATD
HNnTerpain. ['eomeTpruueckui CMbICT uHTerpan no Gpopmyne Herotona—
uHTerpana. Beruncnenue JleiOHua.

OIPEAECIEHHOTO UHTErpaAJIa 10 Haxoaute nmiomanu nmiaockux Guryp
dbopmyne Herotona— JleliOnuia. U 00BEMBI TEJT C TOMOIIIBIO
[Ipumenenune naTerpana OIIPENICIIEHHOr O UHTErpasa.

JUI HAXOKAEHUS TUIOIIAIEN 3HAKOMUTHCS C MATEMATUYECKUM
I0CKUX (Uryp u 00HEMOB MOJETMPOBAHUEM HA TPUMEPE
r€OMETPUYECKHX TE. ¢ depeHInanbHbIX YpaBHEHUH.
[Tpumepsl periennit [Tomyuate nipencTaBiaeHUE O 3HAYEHUU
mudpepeHnanbHbIX YPaBHEHHUIA. BBEJICHUS MMOHATHS UHTErpaia
MaremaTudyeckoe MOJIeTUPOBAaHUE B Pa3BUTUU MaTeMaTUKH

peaIbHbIX POIIECCOB C MOMOIIIBIO

nudpepeHInanbHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpuueckue GyHKIINHU, UX Ucnonb3oBath 1iudpoBbie pecypchbl

TPUTOHOMETPUUYECKUX CBOMCTBA U TpaUKH. JUTS1 TIOCTPOEHUS TPaUKOB

(GyHKUIUH. OT060p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUX QYHKIIMU U

TpuronomeTprudeckue YPaBHEHUN C HOMOIIBIO U3YYEHUS UX CBOWCTB.

HEPaBEHCTBA TPUTOHOMETPUUECKOI OKPY>KHOCTH. Pemiats TpuroHomMeTpudecKue
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Pemenne TpuronoMeTpuueCcKux
HEPABEHCTB

ypaBHEHHUS U OCYIIECTBISATH OTOOP
KOPHEHN C TOMOILBIO
TPUTOHOMETPUYECKOU

OKPYKHOCTH.

[IpumensTh GOpMYIIBI TPUTOHOMETPUU
JUISL PELICHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Ucnonb3oBath 1iudpoBbie pecypchbl
JUISL IOCTPOCHUS U UCCIENOBAHUS
rpaduKoB GyHKIIUI

HppanuonansHele,
MOKa3aTeJIbHbIE U
jgorapudMudecKue
HEPaBEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX U JOTapu(PpMUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/BI PELICHUS
VUppalHOHAIBHBIX HEPABEHCTB.
['paduueckue meToabl perieHus
VPPalHOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMudYecKux ypaBHEHUN U
HEPABEHCTB

[TpumeHsTh CBOMCTBA OKA3ATENBHOM
u jorapumudeckon QpyHKInA

K PELICHUIO TOKa3aTEIbHbIX U
Jorapu(pMuYecKX HEPaBEHCTB.
OO0oCcHOBaTh PaBHOCUIIBHOCTD
MEePEX0/I0B.

Pemiats uppannoHanbHbie U
KOMOWHHUPOBAaHHbBIE HEPABEHCTBA,

C TOMOIIbIO0 PABHOCHIIBHBIX
MEePEX0/I0B.

Ucnonb3oBaThk rpaguyeckue METOIbI
U CBOMCTBA BXOJSIINX B YpaBHEHUE
WM HEPABEHCTBO (YyHKIIUI

JUTSL pEILICHUS 3a/1auu
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KoMmiekcHbie uncia 10 Kommnekcupie uncna. Anredpandeckas | OnepupoBaTh NOHITUAMMU:
U TpUTrOHOMEeTpUYecKasi (GOPMbI 3alUCH | KOMIUIEKCHOE YHCIIO U MHOXKECTBO
KOMILIEKCHOT'O YUCJIA. KOMILJIEKCHBIX YHCEIL.
ApudmeTrnueckue onepanuu [IpencraBisiTh KOMILJIEKCHBIE YUCTIA
C KOMILIEKCHBIMU YUCJIaMHU. B anreOpanueckom u
N3o0pakeHre KOMIUIEKCHBIX YHCEIT TPUTOHOMETPUUECKOI dhopme.
Ha KOOPJAMHATHOM TIOCKOCTH. Brimonuars apupmernueckue
®opmyna Myaspa. Kopuu n-oi olepaluy ¢ HUMH.
CTETMEeHH U3 KOMIUIEKCHOTO YHCIIa. N300paxkaTh KOMIUIEKCHBIE YUCIA
[IpuMeHeHne KOMILTEKCHBIX YUCET Ha KOOPJMHATHOM MJIOCKOCTH.
JUTS petieHust GU3NYeCcKux u [Ipumensts popmyny Myaspa u
F€OMETPUYECKUX 3a/1au MOJIy4YaTh MPEJCTABICHUE O KOPHIX
n-OU CTETeHU U3 KOMILIEKCHOTO YHCIIA.
3HAKOMHTBCA C TPUMEPAMU
MPUMEHEHUS] KOMIUIEKCHBIX YHCeT
JUTSL pEILIEHHS] TEOMETPUUYECKUX U
dbu3nyecKkux 3aaau
HarypanpHble u 1ienbie uncia 10 HarypanbHble u niesbie uncna. OnepupoBatTh MOHITUSIMU:

[IpuMeHeHne MPU3HAKOB ICTUMOCTH
nensix uncen, HOJI u HOK, octatkoB
o MOAYJII0, anroputMma EBkinaa

JUJI PEIIEHUS 3a71a4 B IEIbIX YUCIax

HaTypaJIbHOE U LIEJI0E YUCIIO,
MHOECTBO HATyPAJIBbHBIX U LENBIX
quced.

Hcnonp30BaTh NPU3HAKA AETUMOCTH
LEJIBIX YUCEI; OCTATKH IO MOIYJIIO;
HO/l n HOK HaTypanbHBIX 4ncCen,
anroput™ EBknuaa mid pemeHuns
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3aJad4.

3anuckhIBaTh HaTypaJIbHbIC YU CJIa

B pa3JIMYHBIX ITO3UIMUOHHBIX CUCTECMAX
CUHCIICHHUA

Cucremsl pallMOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTb YPaBHEHU. OnepupoBaTh NOHATHUSIMU: CUCTEMA U
MPpalHOHAIBHBIX PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- COBOKYIIHOCTh YPaBHEHUU U
ITOKa3aTEIbHbBIX CIEACTBHS. HEPABEHCTB; PEUICHNE CUCTEMBI WIIH
U JIOTapu(hMUIECKUX OCHOBHBIE METO/IBI PELICHHS] CUCTEM U | COBOKYIIHOCTH; PAaBHOCUJIbHBIE
YPaBHEHUI COBOKYITHOCTEW pallMOHAJIBHBIX, CHUCTEMBI U CUCTEMBI-CIICCTBHS.
UPpalUOHAIBHBIX, HOKA3aTEIbHBIX U Haxonute pemenus cucrem u
JOTapU(PMUYECKUX YPaBHEHUII. COBOKYITHOCTEH LIEJIBIX
[IpruMeHenne ypaBHEHUN, CUCTEM U palMOHAIBHBIX, UPPALUOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKA3aTeJIbHBIX U JIOTapu(PMUUECKUX
MaTeMaTU4YECKHX 3a/1a4 U 3a7a4 YPaBHEHHMU U HEPABEHCTB.
U3 Pa3IUYHbIX 00JacTel HAYKH U IIpuMeHATh CUCTEMBI YPaBHEHUN
peanbHOM )KU3HH, HUHTEPIIPETALINS K PELIEHUIO TEKCTOBBIX 3a]1a4
MOJyYEHHBIX PE3yIbTAaTOB U3 pa3IuYHbIX 00JacTeil 3HaHUU U
peanbHOM )KU3HH; HHTEPIIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ucnonb3oBath uppoBbie
pecypcel
3agayu ¢ mapaMmeTpaMu 16 PanmonanbHble, nppauOHAIBHEIE, BriOupats cioco0 pemieHust

noKa3aTeabHbIE, IorapuMHUUECKUe U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CHCTEMBI

palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, TOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHCHUN
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C IapaMeTpaMHu.
[TocTtpoenue u uccnemoBanue
MaTeMaTHYECKUX MOJIENIE PeaTbHBIX
CUTYyallMH C MOMOILBIO YPaBHECHUH,
CHCTEM yPaBHEHUW 1 HEPABEHCTB

C mapaMeTpamMu

Y HEPABEHCTB, COJIEPKAIINX
MOJIyJIU Y TTapAMETPHI.

[TpumensTes rpaduueckue u
AHATUTUYECKUE METOIBI JJISI PELICHUS
YPaBHEHU U HEPABEHCTB

C IapaMeTpaMH, a TaAK¥Ke
uccieaoBanue GyHKIUNA MeTogaMu
MaTeMaTH4YECKOTO aHaJIN3a.

CTpouTh U UCCIEIOBATH
MAaTeMaTHYECKHE MOJIENIN PEATbHBIX
CUTYyallMH C MOMOILBIO YPaBHECHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamu

[ToBTOpenue, 0000IICHHE,
cUcTeEMaTHU3aIMsa 3HAHUU

16

OcCHOBHBIC TIOHATHS U METOBI Kypca,
000011IeHNE U cUCTEMATHU3ALAA 3HAHUI

MopaenupoBaTh peaibHbIE CUTyalluU
Ha SI3BIKE aJIreOphl, COCTABIATh
BBIpa)KEHUS, ypaBHEHUSI, HEPABEHCTBA
U UX CUCTEMBI 110 YCIIOBUIO 33/1a4H,
UCCJIEZI0BATh MOCTPOCHHBIE MOJIENN

C HCTOJIb30BAHUEM ammapara anreopsl,
UHTEPIPETUPOBATD MOTYyUCHHBIH
pe3ynbTar.

[IpumensTh GyHKIINU

JUTSL MOJIETTUPOBAHUS U KCCIIETOBAHUS
peanbHBIX MPOLECCOB.

Pemats npuknagHblie 3a1a4u,
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B TOM YHCJIE€ COLIMAIBHO-
SKOHOMHUYECKOTO B (PU3UUECKOTO
XapakTepa, CpeJICTBaMU ajareopbl
U MaTeMaTU4eCKOro aHalin3a

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

136
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DOE/IEPAJIBHAS PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

HOACHUTEJBHAS 3AIINCKA

['eomeTpus siBasieTcsl OAHUM U3 0a30BBIX KYpPCOB HAa YPOBHE CPEIHETO OOIIEro
00pa3oBaHUsl, TaK KaK 00ECIeUYNBAET BO3MOKHOCTh U3YUEHUS TUCIIUIUIMH €CTECTBEHHO-
HAay4YHOM HANpPAaBIECHHOCTH U IPEAMETOB T'YMaHUTAPHOTO HHKJIA. [I0CKONBKY JOTHYECKOE
MBIIUICHUE, (QOopMHpyeMOe TpU H3YyYEeHUU OOYyYaIoMMUMUCA TOHSATUMHBIX OCHOB
F€OMETPHUM, NPU JOKA3aTEIIbCTBE TEOPEM U IMOCTPOCHUM LEMOYKU JIOTHYECKUX
YTBEPKACHUU MPH PEUICHUHA T€OMETPUUYECKUX 3a]1a4, YMEHHUE BBIJIBUTATh U ONIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO UCMOJIb3YIOTCS IIPU PELIEHHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTH (PU3MYECKUX 3a]1a4.

Ilenr ocBoeHMsI mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha yriryOJI€HHOM
YPOBHE — Pa3BUTHE WHIUBUAYAJIBHBIX CIIOCOOHOCTEH O0OyYaromuxcs NpU U3YYECHUU
F€OMETPHUH, KaK COCTABJISIONICH mpenMeTHoM obnactu «MaTtematuka U HHGOpMATHUKA)
yepe3 o0ecreueHre BO3MOXKHOCTU MPUOOPETEHUs U HCIOJIb30BaHUs OoJiee T1yOOoKuX
FEOMETPUYECKUX 3HAHUU U JIEUCTBUN, CHEUUPUYHBIX TE€OMETPUU, M HEOOXOAMMBIX
JUISl YCIEHIHOTO MPO(ECCHOHATBFHOIO0 00pa30BaHUs, CBSA3aHHOIO C HCIOJIb30BaHUEM
MAaTEMaTHKH.

[IpuopuTeTHBIMU 3ajayaMu  Kypca Te€OMETpUHM Ha YIIyOJE€HHOM YpOBHE,
PacCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOT0 YpOBHS, SIBIISIOTCS:

paclIupeHue NpPEACTABICHUS O TE€OMETPUM KaK 4YacTh MHUPOBOW KYJIbTYpbl U
dbopMupoBaHrEe OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopmupoBaHUe MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BayKHEUIINX
MAaTEMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OMMUCHIBATH W HW3y4aThb Pa3HbIC SIBICHUS
OKPYXarUIEro MHUpA, 3HAHUE MOHITUWHOrO ammnapara no pasgeny «Crepeomerpus»
y4eOHOTr0 Kypca reOMETpUH;

dbopMupOoBaHUE YMEHHUS BJIaJIETh OCHOBHBIMH MOHATHSIMU O MPOCTPAHCTBEHHBIX
dburypax ¥ HMX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TeopeM, (GOpMYyJl U yMEHHUE
UX TPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHJIAPTHBIE CIIOCOOBI
pelIeHUs 3a1aY;

dbopMupoBaHUE YMEHUS pacO3HABATh HA YEPTEkKAX, MOJICTSAX U B PEaTbHOM MUPE
MHOTOTPaHHUKHU U TeJIa BpallCHHs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHHE TMOHUMAaHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOEHUS
MaTeMaTU4eCKUX Teopud, (OpMUpPOBAHHE TOHHMAHUA POJM  AKCHMOMATHUKHU
IIPY NPOBEAECHUH PACCYKICHUM;

dbopMupoBaHUE€ YMEHHUS BIIaJIeTh METOJAMHU JOKa3aTEIbCTB U aJITOPUTMOB
peILICHUsI, YMEHUSI UX NPUMEHSTH, NMPOBOJMUTH HOKA3aTEIIbHBIE PACCYXKICHUS B XOJE
pELICHUsI CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C NPAKTUYECKUM COJIEPKAHUEM,
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dbopMupoBaHUE TIPEACTABICHUS O HEOOXOJMMOCTH JO0Ka3aTelIbCTB MPH OOOCHOBAHHH
MaTeMaTUYeCKUX YTBEP)KICHUN W POJIM aKCHOMAaTUKH B TMPOBEACHUU J€TyKTUBHBIX
paccyXIeHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUIEKTYaIbHbBIX U TBOPUYECKHUX CIIOCOOHOCTEN
oOyyarommxcsi, MO3HABATEJIbHOM  aKTUBHOCTH,  HUCCJIEAOBATEIbCKUX  YMEHUH,
KPUTUYHOCTU MBIIIJIEHUS, UHTEpECa K U3YUYCHHUIO TEOMETPUH;

dbopmupoBanue GyHKIIMOHATLHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBIICHUS] T€OMETPUUYECKUX MOHSATUM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pealbHbIX JKU3HEHHBIX CHUTYyallUsIX U TMPU H3YyUYCHUH TIPYTUX y4eOHBIX
PEMETOB, MIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJIETUPOBAHUS PEATBHBIX
CUTyalluid, HCCIIEIOBAHUS TOCTPOCHHBIX MOJEJEH, HWHTEPIpETAlUh MOJYYECHHBIX
pe3yIbTaTOB.

OCHOBHBIMHM  COJIEpKATENIbHBIMM  JIMHUSAMH ydyeOHOro kypca «['eomeTpusi»
B 10-11 «wimaccax saBustorca: «lIpsmble W MIOCKOCTH B IPOCTPAHCTBER,
«MHororpanHukn», «Tema BpameHus», «BEeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBEY,
«JIBMIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe B @DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
HNOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YIIyOn€HHOM ypoBHE oOyueHus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJIEpXKAaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMupoBaHUEe JIOTMYECKUX YMEHHI pacipeaessieTcss HE TOJbKO MO COJAepKaTelIbHbIM
JUHUAM, HO U mo rojgaM oOydeHus. Copep:kaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
OpeAMETHBIM  pe3yibTaTaMm  ocBoeHusi  DenepaibHOM  pabodeil  mporpamMmsl,
pacrpenenéHHbM 1Mo rojaM OOydYeHHs, CTPYKTYPUPOBAaHO TaKUM 00pa3oM, YTOObI
KO BCEM OCHOBHBIM, MPHUHIUMIIKAIBHBIM BOIIpocaM oOydaroluecss 00paliainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAJICHHE T€OMETPUUECKUMU TOHSATUIMU
U HaBbIKAMU TMOCIEJOBATEIbHO W TMOCTYyNaTEIbHO, C COOJIIOJACHUEM MPUHIMIA
PEEMCTBEHHOCTH, @ HOBBIE 3HAHUSI BKJIIOYATh B OOIIYI0 CHCTEMY T'€OMETPUUECKUX
OpeACTaBICHUM O0OyYaroIuxcs, pacmupsis W yrioyonss e€, o0pa3ys MpOYHBIE
MHOXECTBEHHBIE CBSI3U.

[lepexoa Kk U3y4EHUIO FTE€OMETPUU Ha YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3/71aTh yclaoBuUs aiis nuddepeHnuranuu 00ydeHus, TOCTPOCHUS WHIUBUAY AIbHBIX
o0pa3oBaTENbHBIX MpOrpaMM, OOECHEUHUTh YIIyOJIEHHOE UW3YyUYEHHE TE€OMETPUU
KaK COCTaBIIAIONIEH yueOHOro npeaMera «MaremaTukay;

MOATOTOBUTH OOYUYAIOIIMXCS K MPOJOJDKEHUIO M3YYEHUS MaTeMaTUKH C Y4E€TOM
BbIOOpa Oyaymei mnpodeccuu, obOecneduBasi MPEEMCTBEHHOCTh MEXAYy OOIIUM
U IpoeCCUOHATILHBIM 00pa30BaHUEM.

Ha usyuenne yueOHOro kypca «l'eomeTpus» Ha yriiyOJIE€HHOM ypOBHE OTBOAUTCS
204 gaca: B 10 kmacce — 102 wgaca (3 waca B Hedemto), B 11 kmacce — 102 wyaca
(3 gaca B HenenO).
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COIEPKAHUE OBYYEHUA

10 KJIIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSL cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsaTre 06 aKCHOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIC/ICTBUS U3 HUX.

B3aumHoe pacnosio)keHue TNpsMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
MMapAJUIETbHBIE U CKPELIUBAIOIIUECS TNpsiMble. [IpU3HAKM CKpEemMBAIOIIUXCA MPSAMBIX.
[TapayienbHOCTh MPAMBIX W IUIOCKOCTEHM B MPOCTPAHCTBE: NApaJUIEIbHBIC IPSMbIC
B [IPOCTPAHCTBE, MAPAILICTIBHOCTh TPEX NPSAMBIX, MAPAIIIETBHOCTD MPSAMOM U TIIIOCKOCTH.
[TapannenbHOoe W LEHTpAIbHOE NPOECKTUpPOBaHME, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBa NapajieIbHOTO MNpOoeKTUpoBaHus. M3o00paxkeHue duryp B mapauieibHOU
MPOCKUUU. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXIY HNPAMBIMU
B npocTtpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapaieNibHbIE IUIOCKOCTH, CBOKWCTBA
napauieNbHbIX MockocTel. [IpocTeiinue npocTpaHCTBEHHbIE (DUTYPHI HA MIIOCKOCTH:
TEeTpadIp, NapajuIeJIeUIE], IOCTPOCHUE CEUYCHU.

[lepnieHAUKYNSAPHOCTh MOPSIMOM W IUIOCKOCTH: NEPIECHAUKYJSAPHBIE MPAMBIE
B IPOCTPAHCTBE, NPSAMBIE MMAPAUIEIbHBIE U MEPIEHAUKYIISIPHBIE K TUIOCKOCTH, IIPU3HAK
NEPIEHAUKYJISIPHOCTH MPSIMON U TUIOCKOCTH, TEOPEMA O MPSIMOW NEPHNECHANKYISIPHOU
IIOCKOCTH. OpToroHanpHOE MNpoekTUpoBaHue. [lepneHIuKynasip W  HAKIOHHBIE:
pacCcTOsIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O MIIOCKOCTH, MPOCKIIHS
burypsol Ha TLIOCKOCTB. [TeprieHAUKYIAPHOCTH IUIOCKOCTEM: IIPU3HAK
NEPIEHANKYJIIPHOCTH ABYX IJIIOCKOCTEN. TeopeMa 0 TpEX NepIeHINKYIsApax.

YTrael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IUIOCKOCTBIO, ABYTPAHHBIA YroJI,
JMHEWHBIN YTOoJl JABYIPAaHHOTrO yria. Tpé€XrpaHHbli U1 MHOTOrpaHHbIe yribl. CBOKCTBA
IUIOCKUX YTJIOB MHOrOTpaHHOro yria. CBOWCTBA TIUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. Teopembl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIJIa.

MHororpaHHuKu

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3ma: n-yronpHas npusma,
npsiMasi M HAKJIOHHAsT TpPU3MbI, OOKOBasi M TMOJHAs [OBEPXHOCTh MPHU3MBI.
[Tapannenenurnen, npsAMOYTOJIbHBIN apauIeIENUIIE]] U €ro cBoiicTBa. KpaTuaiiue mytu
Ha TOBEPXHOCTH MHOrOrpaHHuka. Teopema Oiinepa. IIpocTpaHCTBEHHas Teopema
[Mudaropa. [Mupamuaa: n-yroibHasi nmupaMuia, NpaBwibHAs U YCEUEHHAs] MUPAMUIBI.
CaoiictBa p&Obep u OOKOBBIX TpaHel TMpaBWIbHOW mnupamuabl. [IpaBunbHbIC
MHOTOTPAHHUKH: IIpaBUJIbHAsE NpU3Ma M IPaBUJIbHAs NUpPaMUIA, [paBUIbHAs
TpeyrojbHas NMUpaMuaa U MpaBUIbHBIN TeTpadp, KyO. IIpencraBienue o nmpaBUiIbHBIX
MHOTOIPaHHUKAX: OKTa3p, JOACKAYAP U UKOCADIP.

Brluncnenue 371€MEHTOB MHOTOTPAHHHMKOB: p&Opa, auaroHanu, yribel. [lnomans
OOKOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, TIIOLIAIb OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU NMPABWIBHOW MUPAMUJIBI, TEOPEMA O TJIOMIAAN YCEUEHHON MUPAMU/IBI.

CummeTpuss B MPOCTPAHCTBE.  ODJIEMEHTHl  CUMMETPUU  MPAaBUIIBHBIX
MHOTOTpaHHUKOB. CuMMeTpus B  MNPAaBUIBHOM  MHOTOTPAHHUKE:  CUMMETPUS
napajjieJienunesa, CUMMETPUS MPAaBUWIBHBIX MPU3M, CHMMETPHUS MPABUIBHOU
MAPAMUJIBI.

BeKTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE U IMPOTUBONOJOKHO HAIPABJICHHBIE
BEKTOpbl. PaBEeHCTBO BEKTOpOB. JIEHWCTBUS C BEKTOPAMU: CIIOKEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha uuciio. CBOWCTBa
CI0K€HUA BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [IoHsITHE KOMIUIaHApHbIE
BeKTOpbL. [Ipu3HaK KOMIUIaHAPHOCTHU TPEX BEKTOpPOB. lIpaBuiio mnapauienenunena.
Teopema 0 pa3oKEeHUH BEKTOpa 110 TPEM HEKOMILUIAHAPHBIM BeKTOpaM. IIpssMoyronpHas
cucreMa KoopauHaT B mpoctpaHcTtBe. KoopauHatel BekTopa. CBsI3h  MEXAY
KOOpAMHATAMH BEKTOPa U KOOPJIMHATAMM TOYEK. YTOI MEXAYy BekTopamMu. CKajaspHOE
IIPOU3BENCHUE BEKTOPOB.

11 KIIACC

TeJsa BpaumeHus

[TousaTus: MUAMHAPUYECKas MOBEPXHOCTh, KOHUUECKask MOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, O0Opa3ylomue noBepxHocTe. Tema BpalieHus:: UUIUHIP, KOHYC,
yCeYEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonioxeHue chepbl M IIOCKOCTH,
KacaTelibHas MIIOCKOCTh K chepe. M3o0pakeHue Ten BpaileHus Ha miiockocTu. Pa3pépTka
HUIMHIpa U Konyca. CumMmeTtpus cdepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBa 00HEMOB Ten. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napauienenunena u cienctBus u3 He€. OObEM NOpsIMON M HAKIOHHOW MPU3MBIL,
HUIUHpa, TUpaMuIbl 1 koHyca. O0bEM I1apa U 1apoBOro CETMEHTA.

KomOunauu Ten BpallleHus © MHOTOTpaHHUKOB. [Ipu3ma, BnricaHHas B UJIUH/ID,
onucaHHas okoJio nuiuHpa. [lepeceuenue cepsl u mapa ¢ miockocThio. Kacanue mapa
U chepsl MIOCKOCThIO. [ToHATHE MHOTOTpaHHUKA, OMHMCAHHOTO OKOJIO cepsl, chepsl,
BIIMCAaHHON B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

[1nomaapr MOBEPXHOCTU UIUHIPA, KOHYCA, IoMaab chepsl u e€ yacteid. [logodue
B npocTpaHcTBe. OTHOIIEHUE 00BEMOB, IJIONMIAIEH MOBEPXHOCTEH MOAOOHBIX (GUTYD.
[IpeoOpazoBanme  1momo0us, romMoTeTws. Pemenume 3amady Ha  IJIOCKOCTH
C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue ceyeHuWidi MHOTOTPAHHMKOB U TEN BpalEHUS: CEUYCHUS UIUHIpa
(mapayiyieabHO U NEPIEHIUKYIISIPHO OCH), CEYeHUsI KOHYca (MapalijieIbHOE OCHOBAHUIO U
IPOXOsIIee Yepe3 BEpIINHY), CEUEHUs Iapa, METOJbl MOCTPOCHUSI CEUCHHI: METO
CJI€I0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH.
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BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Onepaniud Haja BEKTOpaMU. BEKTOpHOE YMHOXKEHHE
BEKTOpPOB. (CBOMCTBAa BEKTOPHOTO yMHOXEHUsA. [IpsAmoyronpHas cucrema KOOpAUHAT
B npocTtpancTe. Koopaunarsl Bektopa. Pasnoxenue Bexropa no 6asucy. Koopaunarao-
BEKTOPHBIA METOJ NIPU PEUICHUHU T€OMETPUUECKHUX 3a]1a4.

JIBUKeHUSsI B IPOCTPAHCTBE

JBumxenust npoctpanctBa. OtoOpaxenus. JIBukeHus u paBeHcTBO puryp. OOiue
CBOMCTBA JBWKECHUM. BuIbl JBMKEHUN: TMapaJUICIbHBIA IIEPEHOC, LEHTPAJIbHAS
CUMMETpHUSI, 3€pKajdbHas CUMMETpPHs, MOBOPOT BOKpyr mpsiMmou. IIpeoOpazoBanus
nonoowus. [Ipsimast u cepa Ditnepa.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yvaromuiics HayYuTCs:

CBOOO/IHO OMEPUPOBATH OCHOBHBIMU MOHSTUSMH CTEPEOMETPUU TIPU PEIICHUN
3a/1a4 ¥ IPOBEICHUH MATEMAaTHUYECKUX PACCYKICHUN;

NPUMEHSITh aKCHOMBI CTEPEOMETPUU U CIEICTBUS M3 HUX TMPU PEHICHUU
reOMETPUYECKUX 3a/1aY;

KJIaCCU(PUIIMPOBATh B3aUMHOE  pACIIOJIOKEHUE TMPSIMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJHO ONEPHPOBATH MOHATUSMHU, CBA3AHHBIMH C yIiaMU B MPOCTPAHCTBE:
MEXy NPSIMBIMHU B TPOCTPAHCTBE, MEK/Y MMPSIMOU U MIIOCKOCTBIO;

CBOOO/IHO OMIEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C MHOTOIPaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOI'PAHHHMKOB (IIpU3Ma, NMUpamMuia,
IPSIMOYTOJBHBIN Mapajuiesienunes, Kyo);

KJIacCU(UIIMPOBATH MHOTOTPAaHHUKH, BEIOMpPAsi OCHOBAHUS JIJIsl KJIacCU(UKAIIUH;

CBOOOJHO ONEPUPOBATH MOHATHUAMM, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTHIO;

BBINIOJIHATH NapajuIeIbHOE, HEHTPATILHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE PUTYD
Ha MJIOCKOCTh, BBINOJIHATH H300pakeHus1 GUTyp Ha MIIOCKOCTH;

CTPOUTH CEUEHHUS MHOTOTPAaHHUKOB PA3JIUYHBIMU  METOJAMU, BBINOJHSITH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI CBEPXY,
cOOKY, CHU3Y;

BBIYUCIISATh IUIONIAJM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MNHPaAMHIA),
FEOMETPUYECKUX TEJ C MPUMEHEHUEM (POpMYJT;

CBOOOJHO OINEPUPOBATH MOHATHSAMHU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TIOCKOCTh CUMMETPUU (UTYPBHIL;

CBOOOJHO  ONEPUPOBATH  MNOHATHSAMH, COOTBETCTBYIOIIMMHU  BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOTHSATH JEUCTBUS HaJl BEKTOPAMU;

pelarh 3aJla4yd Ha JI0Ka3aTeIbCTBO MAaT€MAaTUYECKHX OTHOIICHHH M HAXO0XJICHHE
FEOMETPUYECKUX  BEJIMYMH, MPUMEHSS  HM3BECTHBIE METOAbl MPU  PELICHUH
MaTEeMaTUYECKUX 3aa4 IMOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;
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MPUMEHATh  NPOCTEUIIHE  NPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUYECKUX 3314,

W3BJICKATb, npeoOpa3oBbIBATH 151 MHTEPIPETUPOBATH uH(pOopMaIIo
0 TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, IMpeACTaBICHHYIO Ha 4YepTekax U
PUCYHKAX;

MPUMEHATh MOJIYyYEHHBIE 3HAHHWS HA NPAKTUKE: CPAaBHUBATh W AHAIU3UPOBATH
pealibHbIE CUTyallud, TPUMEHATh W3YUYEHHBIC MOHATUS B MPOLIECCE MOUCKA PEIICHUS
MaTreMaTH4ecku chopMyaupoBaHHON POOIEMBI, MOJIETUPOBATh PEAbHBIE CUTYallMU HA
S3bIKE TEOMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIM C  HUCIOJIb30BAHUEM
F€OMETPUYECKUX MOHATUM U TEOPEM, anmnapara aareopbl, peiarh NPaKTUYECKUE 3a]1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJINYKH;

MMETh MPEJICTABICHUS 00 OCHOBHBIX dTalax pa3BUTUSA F€OMETPUU KaK COCTABHOM
yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konny 11 kiacca o0yvaromuiics HayYuTCs:

CBOOOJIHO OTIEPUPOBATH MOHATHUSIMU, CBI3aHHBIMU C IUITUHIPUYECKONU, KOHUYECKOM
u c(hepuuecKkoil TOBEPXHOCTIMU, OOBSICHATH CLIOCOOBI TTOJTYUYEHHS;

OMEepUPOBATH OHATUSMHU, CBSI3aHHBIMU C T€JIaMU BPAIICHUS: IMIMHAPOM, KOHYCOM,
cepoit u mapowm;

pacro3HaBaTh Teja BpaileHus (UIUHIp, KOHYC, cdepa u map) u oObICHATh
CIOCOOBI MOTYUYEHHUS TEJ BPAIICHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPEephl U MIIOCKOCTH;

BBIYUCIISITh BEJIUUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TENl BpalleHUs, 00bEMBI U
IJIOIIA/IA TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpalIEHUS, T€OMETPUUYECKUX Tel
C IpUMeHeHHeM (popMy;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBI3AHHBIMU C KOMOWHAIIUSIMU TEJ BpAIlCHUS
¥ MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIIUCAHHBIA B cPepy M OMUCAHHBIA OKOJIO cepsl,
cthepa, BIUCaHHAsI B MHOTOTPAHHUK WJIU TEJIO BPAILlCHHUS;

BBIYUCIISITh COOTHOIICHUS MEXAYy IUIOMIaAsIMUA TOBEPXHOCTEH U 0O0BEMaMU
ITOJTOOHBIX TEI;

n300paxaTh H3y4yaeMble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS
TEJ BpalleHus;

W3BJICKATb, MHTEPIPETUPOBATH 151 peoOpa3oBbIBATH UH(pOpMaLUIO
0 TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, NMpeACTaBICHHYIO Ha uYepTekax U
PUCYHKAX;

CBOOO/IHO ONIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHST OIEpalluy HaJl BEKTOPAMHU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPUHAT;

peniaTh reoMETpUYECKUEe 3a7aydl Ha BBIYKMCICHHE YIJIOB MEXIY MPSMBIMU U
IJIOCKOCTSIMHM, BBIUHMCIICHHE PACCTOSIHUM OT TOYKM JO TIUIOCKOCTH, B I1IEJIOM,
Ha MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PEILICHUY;
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CBOOOJ/IHO OTNEPUPOBATH MOHSITUSIMU, CBS3aHHBIMU C JIBUJKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBHXKCHUI;

BBITIOTHATh U300pa)KEHUSI MHOTOTPAHHUKOM U TEJl BpPaIllEHUs] TPU MapaieIbHOM
nepeHoce, MEeHTPAIbHON CUMMETPHUHU, 3€pKaTbHON CUMMETPUU, TIPU MOBOPOTE BOKPYT
npsiMOM, TpeoOpa3zoBaHus MOA00HS;

CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEUEHHUS LWJIMHApA
(mapayieabHO ¥ NEPIEHIUKYIISIPHO OCH), CEUeHUsI KOHYca (MapauieibHOe OCHOBAHUIO U
IPOXOJIsIIee Yepe3 BEPIINHY ), CEUEHUS 111apa;

MCIIOJIb30BaTh METOJIbI TIOCTPOCHUSI CEUEHUN: METOJI CIEI0B, METOJ] BHYTPEHHETO
MPOEKTUPOBAHMUS, METOJI MIEPEHOCA CEKYIIEH MIIOCKOCTH;

JI0OKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

MPUMEHSTh TeoMeTpuueckue (akThl JJIsl PEIICHUS CTEPEOMETPUYECKUX 3ajiad,
MPEANOJIaraloliuX HECKOJIbKO I1aroB PEIICHHs, €CIU YCIOBHS MPUMEHEHUS 3aJIaHbl
B SIBHOW M HESABHOM (popme;

pemaTh 3aJa4yu Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM W HaXOXKJCHUE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSITh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
P PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHSTh TMOJYy4YeHHbIE 3HAHUSA Ha MPAKTUKE: CPaBHUBATh, AHAIU3UPOBATH M
OIICHUBATh PeaJIbHbIE CUTYAIlMU, TPUMEHATh U3YUYEHHbIE MTOHSATHUSI, TEOPEMbI, CBOWCTBA
B IMpOIECCE TMOUCKA pEHIeHUs MaTeMaTUYecKu CcHOpMYIUPOBaHHON TPOOIEMBI,
MOJENHUPOBATh PEabHbIE CUTYAIIMU HA SI3bIKE T€OMETPHUHU, HCCIEN0BATh MOCTPOEHHBIE
MOJENH C UCIOJIb30BAHUEM T€OMETPUUYECKUX MOHSTHI M TeopeM, almapara aiareopsl,
pelaTh NpakTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJEHUEM IeOMETPUUYECKUX BEJINUUH,;

MMETh MPEJICTABICHUS 00 OCHOBHBIX dTalax pa3BUTUS F€OMETPUU KaK COCTABHOM
yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Hazpanue KonuuectBo OCHOBHBIE BUJIBI IESITEILHOCTH
OCHOBHOE cofepKaHNE
pasnena (Tembl) Kypca JacoB y4anmxcs
Bgenenue B crepeomeTpuro 23 OCHOBHBIE NPOCTPAHCTBEHHBIE OnpenensiTe MI0CKOCTh KakK (GUrypy,

burypsi.
[TousaTus crepeomMeTpuu: TOUKa,

npsiMasi, III0CKOCTh, MPOCTPAHCTBO.
OcHoBHBIE TTpaBUIIa U300paAKEHUS

Ha PUCYHKE MIOCKOCTH, MapaijeabHbIX
IpSMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[TonsiTus: mepecekaronrecs mioCKOCTH,
NepEeCEKAIONINECS MPsAMast U TIIOCKOCTh;
MOJIYTIPOCTPAHCTBO.

MHororpanHuKY, U300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIINX 0ObEKTOB.
AKCHOMBI CTEPEOMETPUH U TIEPBBIE
CIEACTBUS U3 HUX.

CnocoObl 3a1aHus IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHHS NPSIMBIX U TNIOCKOCTEH.
Ceuenus. 3o00paxkenue ceueHui

B KOTOPOH BBIMOJIHAECTCS MIIAHUMETPHS.
JlenmaTte mpocTeUIme JOrn4eCKue
BBIBOJIbI U3 AKCUOMATHUKH MJIOCKOCTH.
[TpuBOIMTE IPUMEPHI pEATTBHBIX
00BEKTOB, HAcATU3AIIIECH KOTOPBIX
SIBJISTFOTCSL AKCHMOMBI T€OMETPUH.
N3yuare, NpUMEHATH TPUHLUATIBI
IOCTPOCHUS CEUCHUN.

Hcnonp30BaTh 1 TOCTPOCHUS
CEUCHHUH METOJ CIEJI0B, METO/I
BHYTPEHHETO IPOEKTUPOBAHHUS, METOJI
IIEPEHOCA CEKYIIEN MIIOCKOCTH.
Pemate crepeoMeTprdeckue 3aauu:
HA OIPEAECIICHNUE BUJIA CECUCHUS U
HaXO0XJICHHE €ro IIOoMagu.
AKTyanu3upoBaTh (PakTbl U METOIbI
IUIAHUMETPHUH, PEIICBAHTHBIEC TEME,
MIPOBOJINTH AHAJIOTHUH.

Hcnonp30BaTh 1pH peNICHUN 33724
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nUpaMuU/JIbl, KyOa v MPU3MbI, KOTOPbIE
POXOISIT Yepe3 ux peopa.
N3o06paxenune nepecedeHus
IIOJIyYEHHBIX IUNIOCKOCTEM.
PackpamuBanue mocTpOEeHHbBIX CEYEHUM
pPa3HBIMU I[BETAMU.

Mertox ciienoB s HOCTPOCHUS
ceueHnil. CBOMCTBA MEpeCeUEHUN
NpsMBIX U MIockocTen. [locTpoeHne
CEUYEHUU B MUpaMue, Kyoe o Tpém
ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aMUCh 111aroB
MOCTPOCHHS.

[ToBTOpEHME MIIAHUMETPUM.

Teopema 0 MpoONnOPUHUOHATBHBIX
orpeskax. [logoOue TpeyronbHUKOB.
Teopema Menenas. Pacuérnt

B CEUEHUSX HA BBIHOCHBIX YepTEKaX.
Uctopus pazBuTus miiaHuMeTpuu

U CTEPEOMETPUU

CleAyIONIUe MIIaHUMETPUUYECKHE (DAKTHI
Y METOJIBI:

Teopembr Daneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOPUTM JI€JIEHUs OTpe3Ka

Ha n paBHBIX yacteil. Teopema
Memnenas.

PaBHOOEApEeHHBIN TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIBHUK.
[IpssMOYTOJIBHBIN TPEYTOIbHUK.
CBOWCTBO CpeiHEN TUHUU
TpeyroiabHuka. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojibHuka. CBOMCTBO MEAUaH
TPEYTrOJIbHUKA.

[Ipu3Haku nono0us TPEyroJbHUKOB.
[Tonyuyars npencraBieHus oo
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu pyHAaMEHTa
Pa3BUTHUS TEXHOJIOTUU

BzanMuoe pacnonoxenue
MPSIMBIX B MPOCTPAHCTBE

B3aumHoe pacnonoxeHue mpsambIx

B IpocTpaHcTBe. CKPEIMBAIOIINECS
npsimbie. [Ipu3HaKu CKpenMBarOmMnXCs
MPSIMBIX.

[TapannenbHbIe IpAMBIE

Knaccudunmposats B3aumMHoe
PaCIIOI0KEHHUE MPSIMBIX

B MIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKAMU U IPUBOJISI IPUMEPHI
13 pealbHOM KU3HMU.
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B IIpocTpaHcTBE. Teopema

0 CYILIECTBOBAHUHU U €IMHCTBEHHOCTH
MPSIMOM MapasieIbHON TaHHOU
PSMOM, MPOXOJAILIEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIC)KALIEU

Ha JIAHHOW MPSIMOM.

JlemMma o nmepeceyeHnu napaaieabHbIX
MPSMBIX TJIOCKOCTBIO. [apaiienbHOCTh
TpEX npsAMbIX. Teopema o TpEx
NapayieIbHbIX MPSMBIX.

Teopema 0 CKPEMMUBAIOIINXCA TPAMBIX.
[TapamienbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOWCTBA MAPAIIIETBHOTO
npoektupoBanus. Mzo0paxenue
pa3HbIX GUTyp B MapauiebHOMI
MPOEKIIUU.

LlenTpanbHas mpoeKuus.

Yron ¢ coHanpaBIeHHBIMU CTOPOHAMM.
Yron mexy npsiMbIMHU.

3agauu Ha JOKA3aTeNIbCTBO U
VCCIIEIOBAHNE, CBSA3AHHbBIC

C pacION0KEHUEM MPSIMBIX

B IIPOCTPAHCTBE

Jloxa3bIBaTh TEOpEMY

0 CYLIECTBOBAaHUU U €IUHCTBEHHOCTHU
MapaJUIEILHON MPSIMOU, TPOXOAIICH
4yepes3 TOUKY POCTPAHCTBA U HE
JeXanlen Ha Apyrou npsiMon; JeMMy

0 MEPECEUEHUH IIIIOCKOCTU JBYMsSI
NapajyieIbHBIMU MPSIMBIMU; TEOPEMY

0 TPEX MAPAIUICIIbHBIX MPSIMBIX.
Jloka3pIBaTh NpHU3HaAK
CKPEILHBAIOIINXCS NPAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
JIoKa3pIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHAPABIEHHBIMU CTOPOHAMM.
OOBICHATH, UTO HA3bIBAETCSA
MapajyIeIbHbIM U HEHTPAIbHBIM
MIPOEKTUPOBAHUEM U KaK BBITIOJHSIETCA
IPOEKTUPOBAaHUE (PUTYp HA MIOCKOCTb.
JloKa3pIBaTh CBOMCTBA NapajuIeIbHOTO
IIPOEKTUPOBAHMUSL.

N3o0paxath B mapajuieabHON
IIPOECKLIUH Pa3HBIE TEOMETPUUECKUE
burypsi.

Pemats crepeomeTpudeckre 3anaqu
Ha JJOKa3aTeNbCTBO U UCCIECIOBAHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MIPSAMBIX
B ITIPOCTPAHCTBE.
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[IpoBoauTh OKa3aTeIbHbBIE
pacCyXJIeHUs MPHU PEUICHUU
F€OMETPUYECKUX 3a7a4, CBA3aHHBIX
CO B3aMMHBIM PACTIOJIOKEHUEM
MPSMBIX B IPOCTPAHCTBE.
CpaBHHBATH, AHATTU3UPOBATH U
OLICHUBATh YTBEPKJICHUSA C LIEJIBIO
BBISIBJICHHS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
MonenupoBaTh peaabHbIE CUTYAIUH,
CBSI3aHHBIE CO B3aMHBIM
PACIIOIOAKEHUEM ITPSMBIX

B [IPOCTPAHCTBE, HA SI3bIKE TEOMETPHUH.
HccnenoBats MOCTPOEHHBIE MOAEIIH
C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MOHSTUN U TEOPEM, almapara aareopsl,
U(PPOBBIX PECYPCOB.

[Tonyuats nipencraBieHue

0 LIEHTPaJIbHOM MPOCKTUPOBAHUH

1 00 ucTopuu padboT MO TEOPUU
MEPCTIEKTUBBI

[TapannenbHOCTh MPSAMBIX
U TUIOCKOCTEN
B IIPOCTPAHCTBE

[TonsATHA: HapasIeIbHOCTD IPSAMOU U
IJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuienbHOCTH MPSIMOU U
m10cKocTH. CBOMCTBA MApAIIIETbHOCTH

Knaccudpunuposats B3auMHoOe
PacoN0KEHUE IPAMOM U TNIOCKOCTH
B POCTPAHCTBE, IPUBOIA
COOTBETCTBYIOIIME MPUMEPHI
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MPSIMOU U TIIIOCKOCTH.
['eomerpuueckue 3anaun

Ha BBIYMCIICHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIE C MTAPALIETBHOCTHIO

MPSMBIX U TIJIOCKOCTEH B IPOCTPAHCTBE.

[TocTpoeHue ceueHus:, MPOXOIALIETO
yepes JaHHYIO IPSIMYIO Ha YepTEXKE U
NapajyIeIbHOrO APYrod MPsMOil.
Pacuér orHomienuii. [lapannensuas
MPOEKIMS, MPUMECHEHUE

JUTsl IOCTPOEHUSI CEUCHHI KyOa

Y Mapajiyieenunea.

ColicTBa napaienenunea u IpusMel.

[TapannensHbie wiockocTy. I[lpuzHaku
NapajyIeIbHOCTH ABYX IJIOCKOCTEM.
Teopema 0 napayIesIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOSIIEN YEPE3 TOUKY, HE
MPUHAICKAITYIO JAHHOW IUNIOCKOCTHU U
CJICICTBUSA U3 HEE.

CBolicTBa mapasuleabHbIX MIOCKOCTEM:
0 MapauIeIbHOCTH MPSIMBIX
NepeCceUYeHUs NPU NEPECEUCHUN JBYX
NapajyIeIbHbIX INIOCKOCTEN TPETHEN;
00 oTpe3kax mapajuieabHbIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXKTY NapajyIeIbHbIMU

13 peaIbHOM >KU3HU.

DopMyJIMPOBATH OIPEIECIEHUE
napajyIeIbHbIX TPSIMOW U ITIOCKOCTH.
Jloka3pIBaTh NpHU3HaAK

0 MapajuIeIbHOCTHU MPSIMOU U
IJIOCKOCTH; CBOMCTBA MapaJlJIEIbHOCTH
MPSMOM U TNTIOCKOCTH.

Pemate crepeomeTpuueckue 3agauun
BBIYHCIICHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAILICIIBHOCTHIO

MPSIMBIX U TNTIOCKOCTEHN B MPOCTPAHCTBE.

Pemats nmpaktuyeckue 3agauun

Ha MMOCTPOCHUE CEYEHUI Ha YEPTEXKAX
TETpaj’pa U napajielienuIeaa.
Pemats crepeomerpuyeckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEYEHUM
IIOCKOCTBIO.

[IpoBOAUTE JIOTHUYECKHA KOPPEKTHBIE
JIOKA3aTEJIbHbIE PACCYKIACHUS

IIPU PELIEHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C MTAPAIETBHOCTHIO
IJIOCKOCTEMN.

CpaBHHBATh U aHAIIU3UPOBATH
peaJIbHbIE CUTYalluH, CBSI3aHHbIE

C MMapajuvIeIbHOCTHIO MPSIMOU U
IJIOCKOCTH B IPOCTPAHCTBE;
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MJIOCKOCTSIMH; O TMIEPECEUCHUU MPSIMOI
C IByMsl apaJIeIbHBIMU MIJIOCKOCTAMHU

MOJEINPOBATH peaJIbHbIE CUTYAIUH,
CBSI3aHHBIE C TTAPATIICTbHOCTHIO
MPSIMOM M TUIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

[leprienquKyIAPHOCTH
MPAMBIX U TNIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenue: Teopema Iludaropa

Ha IUIOCKOCTU, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a v MPSIMOYTOJILHOTO
napajenenunena. Beraucinenue 1ivH
OTPE3KOB B KyOe U MPsIMOYTOJILHOM
napaieJaenunese.
[leprieH UKy ISAPHOCTD NPSIMOU U
I10cKoCTH. [Ipu3nak
NEPIEHANKYIIAPHOCTH IPSMON U
IIJIOCKOCTH. TeopeMa o CyILecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOMU,
MPOXOISIIIEN Yepe3 TOUKY
MPOCTPAHCTBA U MEPIEHIUKYISIPHON
K IJIOCKOCTH. [1imockoctu u
NEPIEHANKYJISIPHBIE UM MpsSIMas

B MHOTOTPaHHHUKAX.
[TepneHaukynsip U HAKJIOHHASL.
[TocTpoeHnue nepneHauKyIspa

Y3 TOYKHU HA MPSIMYIO.

Teopema 0 TpEX NEPIIEHAUKYIAPAX
(npsimasi u oOpaTHas).

AKTyanu3upoBath (PakTbl U METOIbI
MJIAaHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOJUTH AHAJIOTUH.
DopMyIUpPOBATH ONPEIEICHHUS:
NEPHEHIUKYIISIPHBIX MPSIMbIX

B IIPOCTPAHCTBE; ONPEAEIICHUE NIPSIMOH,
NEPHEHAUKYJIAPHOHN K IIIOCKOCTH.
Jloxa3bIBaTh: JIEMMY

0 MEePHEHANKYISIPHOCTH ABYX
napasuieNIbHbIX MPSMBIX K TPEThel
IPSIMOI1; TEOPEMBI O CBA3U MEXKIY
NapauieIbHOCTBIO MPSAMBIX U UX
NEPHEHAUKYJIIPHOCTBIO K IIIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPHEHIUKYISIPHOCTH IPSIMOI
Y IIJIOCKOCTH; TEOPEMY

0 CYILLECTBOBAHNHN U €INHCTBEHHOCTHU
MPSMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U MEPIECHAUKYJISIPHON K JaHHOM
IIJIOCKOCTH.

N306paxath B3aUMHO
NEePHEHUKYISIPHBIE IPAMYIO
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Yron Mexay CKpelnuBarOIIMMHUCS
npsiMbIMU. [louck neprneHIuKyISpHBIX
MPSIMBIX C TOMOILBIO
NEPIEHANKYJISIPHBIX INIOCKOCTEN
OpToronanbHO€ NPOECKTUPOBAHUE.
[TocTtpoenue ceuenuit kyoa, mpuU3Msl,
MPaBUWILHOW MUPAMUJIBI C IOMOILIBIO
OPTOTrOHAJIBHOM MPOEKIIUU.
CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IUIOCKOCTHU. [1limockocTr
CHUMMETPUN B MHOTOIPaHHUKAX.
[Ipu3Hak nepneHIuKyIIPHOCTH
MPSIMOU U TUNIOCKOCTH KaK CIIEICTBHE
cummerpud. [IpaBunbHbIe
MHOTOTPaHHUKHU

Pacuér paccrosiaui OT TOUKH

10 MII0CKOCTH. CrioCOOBI OIyCTUTh
NEPIEHANKYJISAPbI: CAMMETPHS, CABUT
TOYKH MO MapajuieIbHON MPAMO.
Casur o HenapasIeaIbHOU NPAMOH,
U3MEHEHUE PACCTOSTHUM

Y TJTOCKOCT.
DopmynupoBaTh CBOUCTBO
NEPHEHANKYJIAPA 10 OTHOIIEHHUIO

K IJIOCKOCTH.

[TomyuaTs npencTaBieHre O 3HAYEHUU
NepHeHIUKYIIsIpa JJisl IpyTrux odnacTei
Hayku ((pu3nka, YHEPreTHKa, Ja3epHbIC
TEXHOJIOTUH), B PEaJTbHON KU3HU
(TexHHKa, OKpY:Karoiasi 00CTaHOBKA).
Jloka3bIBaTh yTBEPKICHHUSI, CBSI3aHHbBIE
C IPOEKIMEN NpAMON Ha IIOCKOCTb,
HEIEPIECHINKYJSIPHYIO K OTON MIPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
00paTHYI0 TeOpeMe O TPEX
NepHeHIUKYIISIpax.

[Tonyuate nipencraBieHue

00 OpTOroHATBLHOM MPOECKTUPOBAHUMU.
Jloka3piBaTh TEOPEMY O MPOECKIUU
TOYKH Ha MPAMYIO.

Pemars crepeomerpuyeckue 3anaun,
CBSA3aHHBIE C NEPIEHIUKYIIIPHOCTHIO
MPSMOM U TNTIOCKOCTH.

Pewate npuknanHele 3aga4ud,
CBSA3aHHBIE C HAXO0XKJIEHUEM
T€OMETPUYECKUX BEJIUYHH.
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Pemate crepeoMeTpuyecKkue 3a1auy,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NMEPIEHINKYJIIpax,
HaXOKJIECHUEM PACCTOSTHUM,
MIOCTPOEHHUEM MPOEKIUM.

CpaBHHBATH U aHAIIU3UPOBATH
YTBEPKICHUS C LIETbIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU PEAIbHBIC
CUTYyalllH, CBA3aHHBIC

C NMEPIECHAUKYJISPHOCTBIO TIPSIMOU U
IJIOCKOCTH; UCCIIEN0BATH IIOCTPOCHHBIE
MO/JIEJIH, B TOM YHCJIE U

C MCIOJIb30BAHHUEM alrapara ajireOpsl

VYTIIBI ¥ paccTOAHUA

16

IToBTOpEHUE: Yroa MexX Iy NPSIMBIMA
Ha [JIOCKOCTU, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYIOJIbHUKE,
TeoOpeMa KOCHHYCOB.

IToBTOpEHUE: Yyroa Mexay
CKPEIIUBAIOIIUMUCS IPSIMBIMU

B IIpocTpaHcTBe. ['eoMeTpuueckue
METO/Ibl BEIYUCIICHUS YIila MEXIY
IIPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBath (PakTbl U METOIbI
IUIAHUMETPHUH, PETIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIIOTHUH.
DopMyJIMPOBATH ONIPEAETICHUE
JIBYTPAHHOIO yIJa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB IBYTPAHHOTO YTIJIA.
KnaccudunmpoBaTs AByrpaHHbBIE YIIIbI
B 3aBUCUMOCTH OT UX I'PAAYCHOU MEPHI.
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JIByrpannsiii yron. CBOWCTBO
JIMHEVHBIX YIJI0B ABYTPAHHOIO yIJa.
[TepneH UKy pHBIE IIIOCKOCTH.
CBolicTBa B3aMMHO MEPIIEHAUKYJISIPHBIX
miockocten. [Ipu3nak
NEPIEHANKYJISIPHOCTH TIOCKOCTEN;
TE€O-peEMa O IPSIMOU MEPECECUEHHUS ABYX
IJIOCKOCTEN MEPIEHAUKYIISIPHBIX
TPEThEM MIIOCKOCTH.

[IpssMOYyTONBHBIN MapaJUICIICHUIIE T,
KyO; U3MepeHus, CBOMCTBa
MPSMOYTOJBHOTO Napajuleenunesa.
Teopema 0 nuaroHanu NpsIMOYTOJIBHOTO
napajieJenunea u CJIeICTBUE U3 HEE.
CrepeoMeTpUUEeCKHUE U MTPUKIATHBIE
3a7]a4¥, CBSI3aHHBIE CO B3aMMHBIM
PAacCMoOJIOKEHUEM MPAMBIX U INTIOCKOCTH.
[ToBTOpEHME: CKpEMIMBAIOIINECS
MpsIMbIE, MAPAIUICIIBHBIE INIOCKOCTH

B CTaHJAPTHBIX MHOTOIPaHHUKAX.
[Tapa napannenpHbIX IIIOCKOCTEN

Ha CKPELIMBAIOIINXCS MPAMBIX,
PacCTOSTHUE MEXTY
CKPEIIMBAIOIIUMUCS TPSIMBIMU

B MIPOCTBIX CUTYaLIUSIX.

Onyckanue nepneHInuKyaspoB,

DopmynUpPOBaATH ONPEIEIICHUE B3aUMHO
NEPIEHAUKYIIAPHBIX INIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O PU3HAKE
NEPIEHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEHN.

DopmMynUpOBaThH CIECICTBUEC

(U3 mpu3HaKa) O NEPHEHANKYISIPHOCTH
IIJIOCKOCTH, KOTOpas MEepPIEeHAUKYIISIpHA
IPSAMOM, ITO KOTOPOM IEPECEKAIOTCS IBE
IIJIOCKOCTH, 3TU INIOCKOCTSM.
Jloxa3bIBaTh yTBEPIKACHUS O €TI0
CBOMCTBAX; TEOPEMY U CIICICTBUE

U3 HEE€ 0 IUArOHAIAX MPSIMOYTOJIBHOTO
napajuieenunea.

Pemath crepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C IIEPIEHIUKYIAPHOCTD
IPSMBIX U TUIOCKOCTEM, UCITONb3YS
IUTAHUMETPUYECKHE (DAKTHI U METOJIBI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JI0KA3aTeJIbHbIE PACCYKICHUSA NIPU
peLICHUU TeOMETPUUECKUX 3a1aY,
CBSI3aHHBIX C IEPIEHAUKYIISPHOCTHIO
IIJIOCKOCTEHN.

AHaIM3UPOBATH U MOJIEIINPOBATH

HAa 3bIKE TEOMETPUU pEAJIbHBIE
CUTYyalluU, CBsI3aHHbIE
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BBIYHCIICHUE PACCTOSHUN OT TOUKHU
110 TOYKU; MPSIMOM; TNTOCKOCTH.
Brruncnenne pacCToOssHUN MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU

C IOMOILBIO NIEPIICHAUKYIISPHON
IIJIOCKOCTH.

TpéxrpaHHbIi yTOJ, HEPABEHCTBA
JJ1s1 TPEXTPAHHBIX YIJIOB.

Teopema [Iudaropa, TeopeMbl
KOCUHYCOB U CHHYCOB

IUISL TPEXTPAHHOTO yIJia. DJIE€MEHThI
cepuyeckoit reoMeTpuH:
reoJe3M4eCKUe JUHUN Ha 3eMJIe

C NEPHEHIUKYISIPHOCTHIO MPSIMBIX U
IJIOCKOCTEMN.

HccnenoBats NOCTPOSHHBIE MOJEIIH,
B TOM YHUCJIE U C UCIIOJIb30BaHUEM
anmnapara aiareOpsbl.

Pemars npukiagHeie 3a1a4u,
CBSI3aHHBIE C HAXO0XKJACHUEM
F€OMETPUYECKUX BEIMUUH

MHororpaHHUKH

CucremaTtr3zanns 3HaHUM:
MHOrOorpaHHHK U €r0 3JIEMEHTHI.
[Tupamuga. Buael nupamun.
[IpaBunpHas nupamMmua.
[Ipusma. [Ipsimas u HaKJIOHHAs
npusMebl. [IpaBunpHas npusma.
[Ipsimoit mapannenenunen,

IPSIMOYTOJBHBIN MapaiieJenumne, Kyo.

Brinmykibie MmHOTOrpanHuku. Teopema
Diinepa. [IpaBunbpHbIE U
MOJIYNIPaBWIbHBIE MHOTOIPAHHUKH

PabGorath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJaTh 3aMeYaHusl,
KOMMEHTapHH.

AHanM3UpOBaTh PEUICHUE 3aJaUH.
PucoBaTh BBINTyKJIbIE MHOTOTPAHHUKH
C 3aJJaHHLIMH CBONCTBaMU;
BOCCTAHaBJIMBATh OOIIMH BUJ
BBIITYKJIOI'O MHOT'OTPaHHUKA 10 JBYM
€ro MPOEKIIHSIM.

JI0Ka3bIBaTh CBOMCTBA BBITYKJIOTO
MHOTOTPaHHHKA.

PucoBaTh BBINTyKIIbIE MHOTOTPaHHUKHU
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C pa3HOU SUIIEPOBOM XapaKTEPUCTUKOW;
MCCIIEIOBATh BO3MOKHOCTH MOTYy4YEHUSA
pe3ynbTaTa Ipy BApbUPOBAHUY JAHHBIX.
Jloka3bIBaTh CBOMCTBA MTPABUIBHBIX
MHOTOrpaHHUKOB. [L1anupoBaTh
MOCTPOCHHUE MPABUIBHBIX
MHOTOIPaHHHUKOB Ha TOBEPXHOCTSIX
JIPYTUX NPABUIBLHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCcTBE

12

[TonsATHE BEKTOpPA HA INIOCKOCTH

Y B IPOCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, MPABUIIO
MapaJUIENIENNIEe1a, YMHOXKEHUE BEKTOPA
Ha YHCJI0, PA3JIOKEHUE BEKTOPA

1o 0a3ucy TpEX BEKTOPOB, HE JEKAITUX
B OJTHOM IJIOCKOCTH.

CxansipHoe TpOU3BEICHUE,
BBIUHCIICHUE YTJIa MEXKIY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrelimme 3a1a4u ¢ BEKTOpamMu

AKTyanu3upoBaTh (HaKThl 1 METOJIBI
TUTAHUMETPHH, PEICBAaHTHBIC TEME,
IPOBOIUTH AHAJIOTHH.

OnepupoBaTh MOHATUSIMH: BEKTOP

Ha TUIOCKOCTH U B TIPOCTPAHCTBE;
KOMITJIaHAPHBIC BEKTOPHI. [IpuBOINTH
puMepbl HU3UIECKUX BEKTOPHBIX
BEJTUYMH.

OcBanBaTh IPaBUIIA BHITTOTHEHUS
JIEUCTBUN CIIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOPA

Ha YHCIIO.

JlokaspIBaTh MpU3HAK KOMITJIAHAPHOCTH
TPEX BEKTOPOB.

JlokaspIBaTh TEOpPEMY O Pa3I0KEHUN
J1000r0 BEKTOpa MO TPEM JTaHHBIM
HEKOMITJITAHAPHBIM BEKTOPaM
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[ToBTOpeHnue, 06001IEHNE
U CUCTeMaTH3alus 3HAaHUM

O6o01maroniee NTOBTOPEHUE MOHITUI
¥ METOJIOB Kypca reOMETPHH

10 xnacca, cucreMaTu3anys 3HaHUH.
Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ poJib B pa3BUTUU
COBPEMCHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHHA

Pemats crepeomeTprueckue 3anadn
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHYECKUX
OTHOIICHUM, HAXO0XKICHUE
F€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IUIOIIAa/Ied, 00bEMOB).
Hcnionp30BaTh npu pelIeHUU
CTEPEOMETPUYECKHX 3a7a4
JIaHUMeTpudeckue (hakThl U METOIBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPY PEUICHUHU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3aa4.
CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYallU! U BBIABIISATH
BO3MOKHOCTb €€ MOJICJIMPOBAHNUS HA
SI3bIKE T€OMETPHHU.

MopnenupoBaTh pealbHy0 CUTYalHIO
Ha SI3BIKE TEOMETPUU U UCCIENOBATH
IIOCTPOCHHBIE MOJIENIN, B TOM YHUCJIE U
C UCIIOJIb30BAaHUEM alrapara anreOpsl.
Hcnonbs30BaTh KOMIBIOTEPHBIE
MIPOTPaMMBI [IPU PELICHUU 3a7a4.
[Tony4dats npencraBieHUe 0 TEOMETPUU
KaK O pa3BUBAIOLIEHCS HAyKe,
VCCIIENYIOIIEN OKPYIKAIOIINI MHUP,
CBA3aHHOM C peaIbHbIMU OOBEKTaAMH,
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IIOMOTAIOIIEN PELINTD PEAIbHBIE
YKU3HEHHBIE CUTYallUU O POJIU
CTEPEOMETPUU B PA3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM.
CpaBHHBATh U aHAIIU3UPOBATH
YTBEPKICHUS C LIETbIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

HccnenoBats NOCTPOSHHBIE MOAEIIH.

Ucnonb3oBaTh udpoBbie pecypcebl

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC

HazBanue KommaectBo OcCHOBHBIC BUJIBI JCATETHHOCTH
OCHOBHOE coep)KaHUE
pasnena (TemMbl) Kypca 4acoB y4ammxcst
AHanmuTH4YeCcKas TeOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AKTyanu3upoBaTh (DaKThl U METOBI

Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKQJISIPHOE MPOU3BEJACHHE BEKTOPOB,
BBIUHCIICHUE YIJIA MEXIY BEKTOpPaMHU
B IIPOCTPAHCTBE. Y paBHEHUE MPAMO,
MPOXOIAILIEH YEPE3 IBE TOUKHU.
YpaBHEHUE TIIOCKOCTHA, HOPMAJb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe nnpousBenenue. JInHerinbie
HEpPABEHCTBA, INHEHHOE
MPOrpaMMHUPOBAHHUE.

AHanmuTH4YECKHE METOBI pacuéTa
yrjia MEXy NPsIMBIMH U TIJIOCKOCTSIMH
B MHOTOrpanHukax. ®opmyia
pacCTOSIHUS OT TOYKH J0 INTIOCKOCTH
B KOOpIMHATAX.

HaxoxneHue paccTossHUM OT TOYKHU
710 TUTIOCKOCTH B KyO€ ¥ paBUIIbHOU
nupaMuae

TUTAHUMETPUHM, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBOJIUTH AEUCTBUS C BEKTOPAMU

K QHAJIOTUYHBIM JAEHCTBHSIM C UX
KOOpJIMHATaMH.

BcenomuuTe onipeiesnieHne CKaIsipHOro
YMHOKE€HUS U €r0 CBOMCTBA.
Berauciisite ¢ moMOnip0 CKaIsipHOTO
YMHOKEHUS JJIMHBI BEKTOPOB, YTJIbI
MEX1y HUMH, YCTAHABIINBATh
MEPIIEHAUKYJISIPHOCTh BEKTOPOB.
BpIBOOUTH ypaBHEHHE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSL OT TOUKHU

110 TIJIOCKOCTH.

Pemats 3agauu, coueras
KOOPJAWHATHBIA U BEKTOPHBIA METO/IBI.
[TpoBOIUTE TOTUYECKH KOPPEKTHBIE
JIOKA3aTENbHBIE PACCYKICHUS

MU PEIICHUU TEOMETPUUYECKHUX 3a]1a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA.
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AHanu3upoBaTh U MOJEIUPOBATH
Ha SI3bIKE TEOMETPUU pEabHbIC
CUTYyalllH, CBSI3aHHBIE BEKTOPAaMH U
KOOpJIMHATaMH.

HccnenoBats NOCTPOESHHBIE MOJEIIH,
B TOM YHCJIE U C UCMHOJIb30BAaHUEM
armapara anareopsl.

Hcnonb30BaTh KOMIBIOTEPHBIE
MPOrPAMMBL.

3HaKOMUTHCS C UCTOPUEN pA3BUTHUSA
MaTeMaTUKH

[ToBTOpeHnue, 06001IEHNE
U CUCTEMAaTU3alus 3HAHUH

15

CedeHrss MHOTOTPaHHUKOB:
CTaHIAPTHBIE MHOTOTPAHHUKHU, METO]T
CIENO0B, CTAHAAPTHBIE TIIOCKOCTH,
MepECEUEHUs MPSAMBIX U INIOCKOCTEH.
[TapaiutenbHbIE PSIMBIE U TIIOCKOCTH:
MapajyIeIbHbIE CEYEHHUS], PACUET
OTHOUIEHUM, YTJIbI MEXKY
CKPEIIMBAKOIIUMUCS TPSIMBIMHU.
[lepnenauKynsIpHBIE IPAMBIE U
IJIOCKOCTH: CTAaHAAPTHBIE MapPbI
MEPIEHAUKYIISIPHBIX TNIOCKOCTEN U
MPSAMBIX, CHAMMETPUU
MHOTOTPAHHUKOB, TEOPEMA O TPEX
MEPIIEHAUKYJISIPaX, BBIYUCIECHUS IJINH

CTpouTh CEUCHMUS.

Pemate crepeomeTpuueckue 3aaauu
Ha JOKA3aTeJIbCTBO MATEMATHYECKUX
OTHOIIICHHUN, HAaXO0KICHHE
r€OMETPUYECKUX BEJIMUUH (JIJTUH,
YTJIOB, TUIOLIAa/1ei, 00bEMOB).
Hcnonp30BaTh npu peLIEHUN
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUUeCcKre (DaKThl U METOIBI.
[IpoBOANTE TOTHYECKU KOPPEKTHHIE
JIOKA3aTENbHBIE PACCYKICHUS

[IPY PEUIEHUH CTEPEOMETPUUECKHUX
3a7ad4.

CpaBHHBATh M AaHATU3UPOBATH
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B MHOTOTPaHHUKAaX.
[ToBTOpenue: nnomanu
MHOT'OYTOJIbHUKOB, (POPMYJIbI

JUIS TUIOIIaAe, COOOpaskeHUS
noaoOus.

[Lnomany ceueHnit MHOTOTPaHHUKOB:
IUIOLIAAN TTOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKEHHUS MO100U

peAIbHBIE CUTYALMU U BBISBIISITH
BO3MOKHOCTb €€ MOJEIIMPOBAHUSA

HA SI3BIKE T€OMETPUM.

MonenupoBaTh peaIbHYI0 CUTYaLIUIO
HA SI3bIKE TEOMETPUU U UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENIU, B TOM YHUCJIE U

C UCTOJIb30BAHUEM ammnapara ajareopsbl.

Hcnonb30BaTh KOMITBIOTEPHBIE
MPOrpaMMBbl [PH PELICHUU 33034

OO0BEM MHOTOTpaHHUKA

17

O0béM Tena. O0BEM MPSAMOYTOIBHOTO
napajuienenuiena. 3aaadn

00 yaBoeHuU Ky0a, 0 KBaJapaType
Ky0a; 0 TPMCEKLIUH yTJIa.
CrepeoMeTpruueCcKue 3a1auu,
CBSI3aHHbBIE C 00BEMOM
MPSIMOYTOJILHOTO Mapajuiesienunea.
[Ipuknannbie 3a1a4u, CBA3aHHbIC

C BBIYHCIICHHEM 00BbEMaA
MPSIMOYTOJIBHOTO TapajuieNienunesa.
OO0BEM NPAMOI TPU3MBI.
CrepeomeTpHudecKue 3a1a4H,
CBSI3aHHBIE C BRIUUCIIEHHEM 00BEMOB
npsMoit mpusmel. [Ipukinagabie
3aJIa4ud, CBSI3aHHBIE C 00BLEMOM
MPSAMOM TPU3MBI.

CB00OIHO ONIEPUPOBATH MOHATUSIMU:
00BEM Tena, 00bEM NMPSIMOYTOIBHOTO
napauienenuneaa.

dopMyHpoOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3piBaTh TE€OpEMY 00 00bEME
MPSIMOYTOJLHOTO TapaJuIeIeIUIe 1a,
CJICJICTBHUS U3 HEE.

Pa3pesaTp MHOTOrpaHHuKHu,
MepeKIaapIBaTh YaCTH.

PemaTs cTepeomeTpudeckue 3a1a4u,
CBSI3aHHBIC C BEIYHCICHHEM 00bEMaA
MPSAMOYTOJIBHOTO TTapajuieNienumne/a,
MIPU3MBEI.

CpaBHUBaTh ¥ aHAIM3UPOBATH
YTBEPKJICHHUS C TIETHIO BBISIBJICHUS
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Briuncnenue 00bEMOB Ten

C MMOMOIIBIO OMPECIEHHOTO
unrerpana. O0bEM HAKIIOHHOU
MPU3MBI, MTUPAMUJIBIL.

®opmyna 00bEMa MUPAMHUIBI.
OTHomeHne 00bEMOB MUPAMU/T

C OOILIUM YTJIOM.
CrepeomeTprudecKue 3aJauu,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOM
MPU3MBI, MTUPAMUJIBIL.

[Tpuxknagsele 3a1a4u 10 TEME
«O0BEMEI TelI», CBSI3aHHEIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue o0bEMOB. Briuncnenue
PacCTOSIHUS 10 TIJIOCKOCTH

JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUN.
AHaMM3UpOBaTh U MOJACIUPOBATH

Ha SI3BIKE TEOMETPHUH PEAThHBIC
CUTyalluH, CBSI3aHHbIE C 00BEMOM
MPSIMOYTOJLHOTO TMapaJuIeIeIUIe 1a,
MIPU3MBI, TTUPAMUJIBI.

HccnenoBats MOCTPOESHHBIE MOJEIIH,
B TOM YHCJIE U C UCTIOJb30BaHUEM
amnrmapara ajareophbl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyiy 1Sl BBIYUCIEHUSI 00bEMOB
Te.

JlokaspiBaTh TeOpeMy 00 00bEME
HAKJIOHHOW TPHU3MBI Ha TIPAUMEPE
TPEYrOJIbHON MPU3MBI U

TSI TIPOU3BOJIHHOM TTPU3MEI.
Jloka3piBaTh TeOpeMy: 00 00bEME
nUpamMubl, POPMYITHPOBATE CIICICTBUS
13 Hee: 00bEM YCEeUEHHOM MUpaMu/IbI.
BriBoauTE OpMYITYy IS BRIYUCICHUS
00BEMOB yCEUEHHON MUPaAMUIBI

Tena BpareHus

24

[unmuHapudeckas TOBEPXHOCTD,
oOpasyronue HUINHIPUIECKON
MTOBEPXHOCTH.

CB000OIHO OnIEpUPOBATH TOHSATUSIMU:
UITMHAPUYECKAsT TOBEPXHOCTb,
uunuHap. M3yyats cnocoOsl
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Humuaap. [psamoit kpyroBou
uunusap. [lnomaas moBepxHocTu
HUJTUHIpA.

Konunueckas noBepxHOCTb,
oOpazyroliue KOHUIeCKOH
noBepxHocTu. Konyc. CeueHnne koHyca
IJIOCKOCTBIO, NTapaJljIeIbHON
IJIOCKOCTU OCHOBAaHUA. Y CEUEHHBIN
KOHycC. 1300paxkeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[1nomaas OOKOBOM MOBEPXHOCTU U
MOJIHOU TTOBEPXHOCTHU KOHYCA.
CrepeoMmeTpHuuecKue 3aaun

Ha JJ0Ka3aTeIbCTBO U BHIYUCIIEHUE,
MOCTPOCHUEM CECUCHUW LMJIMHIIPA,
KOHYCa.

[Ipuknannbie 3a1a4u, CBA3aHHbIE

C IIUIUHIPOM.

Cdepa u map.

[lepeceuenue cdepsl u mapa

¢ miockocThio. Kacanue mapa u
cepsl IIockocThio. Bua u
M300pakeHUe 1mapa.

VYpasuenue cheprl. [Tnomans chepsr u
e€ yacreil.

Cummetpus cepsl u mapa.

MOJTYy4YEHHUS IUJIMHIPUYECKOU
MOBEPXHOCTH, IIUINHIpA.
N3o0paxkaTh HMIUHIP U €70 CEUCHUS
MJIOCKOCTBIO.

CB000OIHO OnIEpUPOBATH MOHSATUSIMU:
KOHHYECKasi TOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. 3yuarh criocoObl
MOJTy4YeHHs] KOHUYECKOW MOBEPXHOCTH,
KOHYcCa.

N300paxaTh KOHYC U €ro CeYeHUs
IJTIOCKOCTBIO, MPOXOIAIIEH Yepe3 OCh,
U TJI0CKOCTBIO, MEPIEHANKYISIPHOI

K OCH.

BriBoauth GopMyIibl AJist BRBIYUCICHUS
OOKOBOU U MOJIHOW MOBEPXHOCTEH TeN
BpamieHus. Pemars
CTEPEOMETPUYECKUE 3a/1a4l, CBSI3aHHbIC
C TeJaMU BpallleHUs], HAXOXKICHUEM
10111 OOKOBOM U MOJHOMN
MOBEPXHOCTH, MOCTPOECHUEM CEUCHUH.
Wcnonb30BaTh MpU pelICHUH 3a/1a4
MJIaHUMETpUUeCcKre (DaKThl U METOIBI.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKJEHUS C 1IEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeoMeTpHudeCcKue 3aJa4n

Ha JI0Ka3aTeJIbCTBO U BHIYUCIIEHUE,
CBsI3aHHBIE CO c(hepoit U mapom,
MOCTPOEHUEM MX CEUCHUN
MJIOCKOCTBIO.

[IpuknaaHpie 3a1a4M, CBI3aHHBIC
co chepoit U Imapom.

IToBTOpEHUE: OKPYKHOCTH

Ha TJIOCKOCTH, BBIUUCICHUS

B OKPY>KHOCTH, CTaHJAapTHbHIE
noaoous.

PaznuyuHple KOMOWHAITMN TEI
BpAIllCHUS 1 MHOTOTPaHHUKOB.
3agaun no TeMe «Tena 1 MOBEpXHOCTHU
BpAIIICHUS»

AHanmM3upOBaTh U MOJCITUPOBATH

Ha SI3BIKE TEOMETPHUH PEAThHBIC
CUTYAIINH, CBSI3aHHBIE C KOHYCOM

U IIWITHHAPOM.

HccnenoBats NOCTPOESHHBIE MOJEIIH,

B TOM YHCJIC U C UCTIOJIb30BaHUEM
amnrmapara ajareopbl

AKTyanmu3upoBaTh (DaKThl U METOBI
TUTAHUMETPHH, PEICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUH.

CB000OIHO OnIEpUPOBATH MOHSATUSIMU:
ctepa u map, UEHTpP, paanyc, TUaMeTP
chepsl 1 mrapa.

HccnenoBath B3aUMHOE PacIoioKeHHE
cepsl U TUIOCKOCTH.

DopMyJIMPOBATH ONIPEIEIIEHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe.
JloKa3bIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KacaTeIbHON TUIOCKOCTH.
BriBoauTE hOpMYITYy ISl BRIYUCTICHUS
riomanu cepsl uepes3 paanyc chepsl.
Pemiats crepeoMeTpuueckue 3a1auu,
CBsI3aHHBIE CO c(hepoit U mapom,
HaXO0XJICHUEM ILTONaau chepol u eé
yacTel, MOCTPOCHUEM CEYEHUM cephl
U mapa.
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AHaIU3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE€ TEOMETPUU PealibHbIC
CUTyalliH, CBSI3aHHBIE C IIAPOM U
chepoit.

Pemiats npocTele 3a71a4u, B KOTOPBIX
buUrypupyroT KOMOUHAIINU TENT
BpAIllEHHUs] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh MpHU pelIeHUN 3a/1a4,
CBSI3aHHBIX CO cepoil U mapom,
MJIAaHUMETpUUECKre (PaKThl U METOIBI.
Pemiats crepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C T€JTAMU BpPAILICHMUS,
IIOCTPOEHUEM CEUEHUM TEJ BPALLIEHUS,
C KOMOUHAIUSIMU TEJl BpAILIEHUS U
MHOTOTPaHHHUKOB.

[TpoBOAUTE JIOTUYECKH KOPPEKTHBIE
JI0Ka3aTeIbHbIE PACCYKICHUS

[P PEIICHUN T€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C IEPIEHIUKYJISIPHOCTHIO
IUIOCKOCTEM.

AHaNIU3UpoOBaTh U MOJICTUPOBATH Ha
S3bIKE TEOMETPHUU pealibHbIe CUTYyallUU,
CBSI3aHHbBIE C MHOTOTPAHHUKAMH.
HccnenoBats MOCTPOSHHBIE MOJEIIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnrmapara ajareopbl
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[Inomany noBepXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6BeM ununapa. Teopema

00 00BEME MPSIMOTO LMITHHIPA.
[Tmomaau OOKOBOM U MOJTHOM
MMOBEPXHOCTH ITUJIMHAPA.

Brrancnenrue 00EMOB Te

C MMOMOIIBIO OMPEICIEHHOTO
unrerpana. O0bEM KOHYycCa.

[Tmomaau 60KOBOM M MOJHOM
MMOBEPXHOCTHU KOHYCA.
CrepeomeTprudecKue 3a1a4n,
CBSI3aHHBIE C BEIYUCIICHHEM 00HEMOB
LIUJIMH]Ipa, KOHYCA.

[Tpukmanneie 3a1a4u mo Teme «O0BEMBI
Y TUIOIIA Y MIOBEPXHOCTEN TE.
OO0BéM mapa u MapoBOr0 CEKTOPA.
Teopema 06 o6bEme mapa. [1momans
chepsl.

CrepeomeTprudecKue 3a1a4n,
CBSI3aHHBIE C BBIUMCICHHEM 00bEMOB
mapa, IapoBOro CerMeHTa, IapoBOTO
CeKTopa.

[Tpuxknagsele 3a1a4u 10 TEME
«OO0BEMEI TEII», CBSI3aHHEIC

c 00bEMOM I11apa U MI0MIAAbI0 CPEPHI.
CoOTHOIIEHUSI MEKTY TUIOMIAIIMHU
MOBEPXHOCTEN U 00bEMaMU TTOJOOHBIX

CB00OJIHO OMEPUPOBATH MOHATUSIMU:
00BbEM Tena, TIOA b MOBEPXHOCTH.
dopMyHpoOBaTH OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3bIiBaTh TEOPEMBI: 00 00BEME
HUIUH]Ipa; 00 00BEME KOHYCA.
Br1BOIUTE OPMYITBI AJTST BEIYUCIICHHUS
00BbéMa yCeuEHHOIO KOHYCa.
HccnenoBats MOCTPOESHHBIE MOJEIIH,

B TOM YHCJIE U C UCTIOJIb30BaHUEM
armapara anareopsl.

3HaTh BO3MOYKHOCTH PEIICHUS 3a7a9
Ha TIOCTPOCHHE IUPKYJIEM U TIMHEHKOMH,
0 KJIACCHUECKHMX Hepa3perTMMBbIX
3a/ayax.

CB000OIHO OnIEpUPOBATH MOHSATUSIMU:
IIapOBOM CETMEHT, IIIapOBOM CJIOH,
IIapOBOM CEKTOP, OCHOBAHUE U BHICOTA
CEerMEHTa, OCHOBAHWE U BHICOTA
IIIAPOBOTO CJIOA.

Br1BoauTE (hOpMYIIBI 7151 HAXOXKACHUS
00BbEMOB MIAPOBOTO CETMEHTA,
IIIAPOBOTO CEKTOPA, TUIOMIAIN CHEepHhI.
Jloka3piBaTh TeOpeMy 00 00bEME 1Iapa.
PemaTs cTepeoMeTpudeckre 3a1aqm,
CBsI3aHHBIE C 00BEMOM II1apa, IMapoBOTO
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Teq.
ITomoGHBIE TeNla B IPOCTPAHCTRE.
N3menenne o0bEMa mpu moJ00UH.
CrepeomMeTpruuecKkue 3a/1a4u,
CBSI3aHHBIE C BRIUUCIIEHHEM 00BEMOB
TEJ U TJI0IIAJIeH TOBEPXHOCTEN

CErMeHTa, IIapOBOr0 CEKTOPa,
TJIOIIABI0 CPEphI.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKIEHUS C LETbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUMH.
AHaTu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE€ TEOMETPUU PealibHbIC
CUTyalluH, CBSI3aHHbIE C 00BEMOM
mapa, apoBOT0 CErMEHTA, IIAPOBOT0O
CEerMeHTa, IJIOIMaAbI0 ChEpPHI.
CB00OIHO OTIEPUPOBATH OHSITUEM
MOJ00HBIE TeJIa B IPOCTPAHCTBE.
Borauciasate 00bEMBI TET C TOMOIIBIO
OIIPEEIIEHHOr0 UHTErpaa.

Pemiats crepeoMeTpuueckue 3a1auu,
CBSI3aHHbBIC C COOTHOILICHUSIMUA MEXKTY
TJTOIIA MU TTIOBEPXHOCTEN 1
00bEMaMu TTOJOOHBIX TEII.
[IpoBOANTH IOTHUYECKU KOPPEKTHBIE
JI0Ka3aTeIbHbIE PACCYKICHUS

[P PEIICHUN T€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C BEIYUCIIEHUEM 00BEMOB
TEJ C MOMOIIBIO OMPEETEHHOTO
WHTETpaia, HaXOXJIEeHUEM
COOTHOIIECHUS MEXY TJIOMIAISIMU
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MOBEPXHOCTEN U 00BEMaMU TTOJOOHBIX
Tell.

AHaTU3UpOBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPHUH pealIbHbIC
CUTyalluH, CBSI3aHHbIE C O0BEMAMU U
MTOBEPXHOCTSIMH TE,

Ha JI0Ka3aTeIbCTBO U Ha HAXOXKJICHUE
reOMETPUYECKUX BETUINH

JIBr>KEHUSA

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxkenus. [[puxenus u
paBeHCcTBO puryp. Ob1IMe cBoicTBa
IBIDKEHUN. BUIbI IBMKEHUIT:
napaiebHBIN IEPEHOC, IEHTPpaTbHas
CHMMETpPHSI, 3epKajabHasi CHMMETPHSI,
IIOBOPOT BOKPYT IIPSAMOM.
IIpeoOpazoBanus nogoous. [lpsamas u
chepa Ditnepa.

['eomerpuueckue 3anaun

Ha MPUMEHECHHUE IBIKCHUS

[IprMeHATh npaBuia BBITOIHEHNUS
JEHUCTBUH CIIOKEHMS U BBIYUTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOpa

Ha YUCJIO IIPU PELIEHUU 3a1a4.
HaxoauTe KOOpauHATEI BEKTOpa

B JJaHHOM 0a3Hce U CTPOUTH BEKTOP
10 €ro KOOpAUHAaTaM.

BcenomHUTE onpeneneHne CKasipHOro
YMHOKE€HUS U €r0 CBOMCTBA.
BpIUuCIATH € TOMONIBIO CKAISIPHOTO
YMHOEHHS JIMHBI BEKTOPOB, YIJIbI
MEKly HUMH, YCTaHABJINBATh
MIEPIEHINKYJIIPHOCTh BEKTOPOB.
AHaIM3UPOBATh U MOJAEIIUPOBATH

Ha S3BIKE TEOMETPHUU PEAIbHBIC
CUTYallMH, CBSA3aHHBIE C PU3MUECKUMU
BEKTOPHBIMH BEJIMYNHAMH.
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Hcmonp30BaTh P PEIICHUH 3a1a4,
CBSI3aHHBIX C BEKTOPAMH

B IIPOCTPAHCTBE, INTAHUMETPUICCKHE
(haKTBl 1 METOJBI.

CB000OIHO OnIEpUPOBATH MOHSATUSIMU:
oToOpakeHHe MPOCTPAHCTBA Ha ceOs,
JBIDKCHHE TIPOCTPAHCTBA,;
IIEHTpaIbHasl, OCeBasi M 3epKajbHas
CUMMETPHH, TTapajuIeIbHBIA IEPEHOC;
PaBEHCTBO U noj100ue puryp.
JloKka3bIBaTh yTBEPKICHUS O TOM, YTO
IIEHTpaIbHasl, OCeBasi M 3epKajbHas
CUMMETPHH, MMapaJlICIbHBIN IePEHOC
SIBJISIIOTCS IBMOKEHUSIMU. BBIMOTHATE
npeoOpa3oBaHUs TTOJ00US.
OnepupoBaTh NOHATHSIMU: IpsIMast U
chepa Ditnepa.

Pemarts reomerpuyeckue 3a1aumn

C UCTOJIb30BAHUEM JIBUKCHUU.
Hcmonp30BaTh IpHU pEIICHUH 3a0a4
JBIDKCHHS IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHnue, 06001IEHNE
U CUCTEMAaTH3allig 3HaHUU

17

O6o01aroniee TOBTOPEHUE MOHATUN U
METOJIOB Kypca r€OMETPUHI
10-11 kmaccoB, cucTeMaTH3aIus

Pemats crepeoMmeTpruueckue 3aaaduu
Ha JI0OKa3aTeJIbCTBO MAaTEMATUYECKUX
OTHOILICHUM, HAaXO0XKICHUE
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUU KAK
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

r€OMETPUYECKUX BEJIMUUH (JIJTUH,
YIJIOB, TUIOIIA/1eH, 00BEMOB).
Hcrnonp30BaTh Npu pelieHUU
CTEPEOMETPUYECKUX 3a1a4
MJIaHUMETpUUECKre (DAKThI

Y METOJIBL.

[IpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JI0KA3aTeJIbHbIE PACCYKIACHUA

[IpU PELIEHUU CTEPECOMETPUUECKUX
Y IUIAHUMETPUYECKUX 3a1a4.
CpaBHHBATh ¥ aHAIU3UPOBATH
pealbHbIE CUTYallH U BBISABJISATH
BO3MOKHOCTb €€ MOJEIIMPOBAHUSA
Ha 3bIKE TEOMETPUH.
MoznenupoBaTth peaabHyI0 CUTYalUIo
Ha sI3bIKE TEOMETPUU U UCCIIE0BATh
IIOCTPOEHHBIE MOJCIIH, B TOM YHCIIE
Y C HCIIOJIb30BAaHUEM almapara
anreopsl.

Hcnonp30BaTh KOMIIBIOTEPHBIE
MPOrpaMMBbI IPH PEIICHUH 33]1a4.

[TomyyaTe npeacTaBICHUE O TEOMETPUH

KakK O pa3BUBAIOLICKCS HAyKe,
HCCIIENYIOLIEH OKPYKAIOIINI MHUP,
CBSI3aHHOU C peaIbHBIMU OOBEKTaMU,
MMOMOTAKOIIEN PEIIUTh PEATbHbBIC

66



KU3HECHHBIE CUTYallMHU O POJIU
CTEPEOMETPHUU B PA3BUTUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HOACHUTEJBHASA 3AIIUCKA

VYyebublli Kypc «BeposiTHOCTb M CTaTUCTUKA» YriayOJEHHOrO YpPOBHS SIBISETCSA
MPOJIOJKEHUEM M Pa3BUTHEM OAHOMMEHHOIO y4eOHOro Kypca yIiIyOJIEHHOIO YpPOBHS
Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus. YUeOHBIM Kypc IpeAHa3HAuYeH
Wit (popMupoBaHUS y 00yYarOLUMXCSl CTATUCTHUECKOW KYJBTYpPbl M IIOHUMAaHHUS POJIU
TEOPUHU BEPOATHOCTEM KaK MAaTEMATHYECKOIO MHCTPYMEHTA IS U3YUYEHUS CIIyYalHBIX
cOOBITHH, BEIUYHUH U npoueccoB. [Ipu u3ydennn Kypca oboramjarorcs npeiacTaBieHUs
oOy4Jaronmxcs 0 METoAax MCCIEeI0BaHNUs U3MEHYMBOIO MHUpA, pa3BUBAETCA NOHUMAaHUE
3HAYMMOCTH U OOIIHOCTH MAaTEMAaTHYECKUX METOJOB IO3HAHMS KAK HEOThEMIIEMOM
4aCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHSI.

CopeprxaHue yueOHOro Kypca HalpaBj€HO Ha 3aKPEIUICHUE 3HAHU, MOJTYyYEHHBIX
IpU U3YYEHHH Kypca Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, U HA Pa3BUTHE
IIPEACTABICHUM O CIIy4YalHBIX BEIWYMHAX W B3aMMOCBA3SAX MEXKIYy HUMHM Ha BaJKHBIX
IIPUMEPAxX, CHOKETBI KOTOPBIX IMOYEPIHYTHI M3 OKpyKarolero Mupa. B pesynbrare
y oOyyaromuxcs JOJDKHO  c(OpMUpOBaThCs  MOpeACTaBieHUE O  Haubosee
YHOOTPEOUTENBHBIX M OOIIMX MAaTEMAaTUYECKUX MOJENSAX, UCTIOIb3YEMBbIX ISl ONKUCAHUS
aHTPOIMIOMETPUUECKHUX U AEMOTpapUUECKUX BEIMYMH, TOTPENTHOCTEN B pa3IudyHbIe poJa
U3MEPEHUSX, [UIMTEIIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a30i1 11 OCBOEHHSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOIUMBIX
CIEHHUAINCTAM HE TOJBKO WH)KEHEPHBIX CIEHUAIBHOCTEM, HO TAKXKE COLMAIBHBIX H
MICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAUMTEIIHHOU
Mepe HUCIOIb3YIOT anmnapar aHajau3a OOJbIIMX JaHHBIX. LleHTpanbHy10 4acTh yueOHOTO
Kypca 3aHMMaeT OOCYXIEHHE 3aKOHa OOJIbIIMX YHucesl — (yHIAAMEHTAIBHOIO 3aKOHA
NPUPOBI, UMEIOIIET0 MATEMATHYECKY IO (POpMATTU3ALIHIO.

B coorBercTBMM C yKa3aHHBIMM LEISIMH B CTPYKType YydeOHOro Kypca
«BepoATHOCTP W CTaTUCTHKa» Ha YIJIyOJIEHHOM YpPOBHE BBIACIEHBI OCHOBHBIE
conepkarenbHble JTUHUU: «CiydailHble COOBITHS W BeposATHOCTH» M «CiydaliHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JTUHUM B yU4E€OHBIN KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU IpadoB
U TEOPUU MHOKECTB, HEOOXOIUMBbIE /JIs1 IOJHOLEHHOTO OCBOEHHUS MaTepuaia JaHHOTO
y4eOHOro Kypca U CMEKHbBIX MATEMATHUYECKUX YUEOHBIX KYpPCOB.

Copepxxanue nuHUM «CiydaiiHble COOBITHSI U BEPOSITHOCTH) CIIYKUT OCHOBOM
it (GOPMHUPOBAHMS TPEACTABICHUA O PACIPENCICHUH BEpPOSITHOCTEH MEXIy
3HAQYEHUSMH CIIyYalHBIX BEIWYMH. BaXKHyH0 4acTb B 3TOM CONEPKATEIBHOW JIMHHUH
3aHMMAET U3yYEHNE T€OMETPUUYECKOT0 U OMHOMHUAIBHOTO PacipeieIeHUi U 3HAKOMCTBO
C X HENPEPBIBHBIMU aHAJIOTAMU — MOKA3aTENbHBIM U HOPMAJIBHBIM PACIIPEICICHUSMM.
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TeMbl, CBsi3aHHBIE C  HENPEPLIBHBIMH  CIIyYalHBIMM  BEJIUYMHAMHU U
pacrpee’eHUsIMH, aKIICHTUPYIOT BHUMaHUE OOyYaroluXcs Ha OMUCAHUM U U3YYECHUH
CIIy4yallHbIX SIBIEHUW C TIOMOINbIO HEMpephIBHBIX (yHKIUNA. OCHOBHOE BHHMAaHUE
yAENSETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY PaCpeIeICHUSM.

B yuebGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIIbHOE U3YYEHUE CBA3U MEXKITY
CIy4yalHbIMM BEJIMYMHAMHU M OINKHCAHUE OTON CBSI3U C MOMOIIBID Kod(dduiueHta
KOPPEJISIIIUU U €ro BBIOOPOYHOTO aHaIora. DTH 3JIEMEHTHI COJIEP>KaHUs Pa3BUBAIOT TEMY
«JlnarpaMmbl paccerBaHus», U3YUYEHHYIO Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus,
¥ BO MHOT'OM OIHUPAIOTCA HA CBEJEHUS U3 KypCOB anreOpbl 1 TEOMETPUH.

Emé onun s5eMeHT coaep:kaHusi, KOTOPBIM MpeasiaraeTcs Ha O03HAKOMUTEILHOM
YPOBHE — TMOCJIEAOBATEIBLHOCTh CIIyYalHBIX HE3aBUCUMBIX COOBITHI, HACTYMAIOUIUX
B eIuHUIy BpeMeHU. O3HAKOMIIGHHE C paclpelieIEeHHEM BEpPOSITHOCTEH KOJIWYECTBa
TaKuX COOBITHI HOCHUT Pa3BUBAIOIIUN XapaKTEp U SBISETCS aKTyaJdbHBIM I OyIylIUX
aOUTypUEHTOB,  NOCTYMNAalOIUX HAa  y4eOHBbIE  CHEUUAIBHOCTHU,  CBSI3AHHBIC
C OOIIECTBEHHBIMU HayKaMU, IICUXOJIOTUEH U YTIPABICHUEM.

Ha wusyudenune yueOHOro kypca «BeposSTHOCTb U CTAaTUCTHKa» Ha YriayOJIEHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hepemo), B 11 kimacce —
34 gaca (1 gac B HEZEmI0).

COAEPKAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsazubiil rpad, mytu B rpade: uukiasl u uend. CTeneHb (BaJ€HTHOCTH)
BepinuHbl. ['padrl Ha miockocTH. JlepeBbsi.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) U ClIydyalHbIE COOBITHSA. DJIEMEHTAapHbIC
coObITUst (UcxoAbl). BepoaTHOCTh ciiydallHOro coObITHS. bBiIu30CTh YacTOTHl H
BEPOSATHOCTU COOBITHI. CiydyailHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMHU
COOBITHSIMH.

Onepanuu HaJ COOBITUSMHU: TIepecedueHue, OO0BEeIUMHEHUE, ITPOTHUBOIIOJIOKHbBIC
coObITus. Juarpammsl Ditnepa. opmyiia cloxKeHUs BEPOSITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXKEHHE BEpPOSATHOCTEH. JlepeBO CiaydalHOro
skcniepumenTa. Dopmyna nosHOW BeposTHOcTH. Popmyna baiieca. HeszaBucumeblie
COOBITHS.

bunapubiil ciaydaiiHbeli ombIT (MCHBITaHUE), ycnex W Heynada. HezaBucumble
ucnbiTanusg. Cepusi HE3aBUCUMBIX HUCIIBITAHUN N0 mepBoro ycmnexa. IlepectaHoBku u
¢dakropuan. Yucno coueranuii. Tpeyronbauk [lackana. @opmyna 6unoma HerotoHa.

Cepust HezaBuCUMBIX ucnbiTaHud beprymnu. CnydyaliHbli BBIOOpD M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyualinas BenuuuHa. Pacripenenenne BeposiTHocTed. [{lnarpamMmma pacrpeesieHusl.
Onepanuu Haj ClydYallHBIMH BelMYMHAMU. buHapHas ciydaiiHas BenuuyuHa. [Ipumepsl
pacrpeielieHui, B TOM YUCJIEe TEOMETPUUECKOE U OMHOMUAIBLHOE.
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11 KJIACC

CoBMecTHOE pacipeeieHUE IBYyX CITy4alHbIX BelnunH. HezaBucumele ciaydaiiHbie
BEJIMYUHBI.

MaremaTuyeckoe OXuJaHHUE CiydyalHOW BelMW4MHBI (pacnpenenenus). [Ipumepsl
MIPUMEHEHUS MaTEMAaTHYEeCKOro OXHUAaHus (CTpaxoBaHue, JoTepes). MaremaTuueckoe
OXHJIaHUEe OWHApHOW clydallHON BenWYUHBI. MaTeMaThyecKoe OXUJAHUE CYMMBbI
CIIy4yalHbIX BEJIUYMH. MaTeMaThuiecKkoe 0KHJIaHUuEe FTeOMETPUUECKOro 1 OMHOMUATIBLHOTO
pacrpeneIeHu.

Jucniepcust ¥ cTaHAAPTHOE OTKJIOHEHUE CIIy4yalHOW BEIWMYMHBI (pacipeaesieHus ).
Hucniepcus  OuHapHOM  ciiyyallHOM  BelMMYMHBL. ~MaTemaTHyecKoe  OXKHJIaHHE
MPOU3BEICHUS U TUCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIyYaWHBIX BeIW4uH. [{ucnepcus u
CTaHJApPTHOE OTKJIOHEHHE OMHOMMAIIBHOTO pacrnpeneneHus. Jlucnepcus U cTaHgapTHOE
OTKJIOHEHUE T€OMETPUUECKOrO PACIPEICICHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwimeéBa. Teopema bepHymnu. 3akon
Oonpiux yuces. BeiOopouHblit MeTO uccienoBannii. BoIOOpOUHbIE XapaKTepUCTUKH.
OneHrBaHN€E BEPOSITHOCTU COOBITUS IO BEIOOPOUYHBIM JTaHHBIM. [IpoBepka mpocTteitimx
TUIIOTE3 C TOMOIIBIO U3YYEHHBIX PACIPEACTICHUM.

HenpepeiBHble  ciydaiinble  BennuuHBL.  [Ipumeppl. @yHKIMS  IUIOTHOCTH
BEPOSITHOCTH paclpeiesicHusi. PaBHOMEpHOE paclpeiesieHue U €ro CBOMCTBA. 3aJayu,
MPUBOISIINE K TOKA3aTEIbHOMY PaClpeeICHNI0. 3a1a4u, MPUBOIAIINE K HOPMATbHOMY
pacnpeneneHno. OyHKIMSA MIIOTHOCTA BEPOSITHOCTU IMOKA3aTEIBHOIO paclpeaesieHus,
(yHKIUS UIOTHOCTU BEPOSITHOCTU HOPMAJbHOTO pacupeaesieHus. OyHKIUs MIOTHOCTH
Y CBOMCTBA HOPMAJIBHOTO PaCIpeICICHHUS.

[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITUM. 3aauu, IPUBOJIAIINE
K pacnpeznenenuro Ilyaccona.

KoBapuanusa npyx cinydailHbix BeanduH. KosdduuueHT nuHEHHON KOppessiuu.
CoBmecTHbIE HAOMIOJIEHUS ABYX BeIUYUH. BBIOOpPOUHBIN KOI(P(GUIIMEHT KOPPENSIUU.
Paznuune Mexny JTUHEHHOW CBSI3BIO M NMPUYUHHO-CIEICTBEHHOW CBA3bIO. JIMHEWHas
perpeccusi, METOJI HAMMEHBIINUX KBAIPATOB.

NPEAMETHBIE PE3YJIBTATBI

K konny 10 kiaacca o0yyaromuics HayqYuTCs:

CBOOOJHO OIEepUpOBaTh MOHATUSIMU: Tpad, MIOCKUM rpad, CBI3HBIN Ipad, MyTh
B rpade, 1enb, UK, I€PEBO, CTENEHb BEPIINHBI, IEPEBO CIIYUYaHHOT0 SKCIIEPUMEHTA;

CBOOOIHO OTIEPUPOBATH MOHATUSIMU: CIIy4alHBIN SKCIEPUMEHT (OIBIT), CIIy4YaiiHOE
coObITHE, 3JIEMEHTapHOE ClIydyaHOe COOBITHE (RJIIEMEHTApHBIA HCXOMd) CIIy4yalHOIo
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUM B OMNBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaXOJUTh U (POPMYJIHUPOBATH COOBITUS: TMepeceueHue, OOBEIUHEHUE JaHHBIX
COOBITUI, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY, UCIOJb30BaTh AUArpaMmbl Duiepa,
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KOOPJIMHATHYIO NPSIMYIO JJisl pPELIEeHUs 3a/ay, IO0Jb30BaThCs (DOPMYJION CIIOXKEHUS
BEPOSITHOCTEN ISl BEPOSITHOCTEN JBYX U TPEX CIIyYalHBIX COOBITUM;

ONEepUpOBaTh MOHATUSAMU: YCJIOBHas BEPOSITHOCTb, YMHOXXEHHE BEPOSATHOCTEH,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYalHOIO HKCIIEPUMEHTA, HAaXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOXKEHUS, IE€PEBA CIIyYailHOrO ONBITA, UCIOJIb30BATh
(bopMyny HOJHOM BeposiTHOCTH, GopMyiy balieca mpu pemeHuu 3anay, onpeaeisiTh
HE3aBUCUMOCTb COOBITHI 11O (pOpMYJI€ U IO OPTaHU3aLUU CIIy4ailHOrO SKCIEPUMEHTA;

OPUMEHSATh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI ISl IEPEUUCIICHHS] 3JIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHH CIIy4ailHOTO OIbITa, PEIICHHs 3aJad MO TEOPUHU
BEPOSITHOCTEN;

CBOOOJHO OIEpUPOBATh MOHITUSMH: OMHAPHBIN CiyyalHBIA OMBIT (MCHBITAHUE),
yCIeX U Hey/Jauya, He3aBUCUMBbIE HUCTIBITAHUS, CEPUSI UCIIBITAHUM, HAXOAUTh BEPOSITHOCTU
COOBITHII: B CEpUU HCIBITAHUN J0 MEPBOTO yclexa, B CEPUM UCHBITAaHUN bepHysum,
B OIBITE, CBA3AHHOM CO CIIyYalHBIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: CIydailHasT BEJIMYMHA, pACHpEeIeHHUE
BEpPOSITHOCTEW, JWarpaMma paclnpelereHus, OWHapHas cllydailHas BeJW4HUHa,
reoMeTpuYecKoe, ONHOMUAIILHOE paclpeiesIeHHE.

K konny 11 kiacca oOyvaromuics HayqYuTCs:

OIIEPUPOBATH MOHATHAMU: COBMECTHOE PACIIPEEIEHNE IBYX CIy4alHbIX BEJIUYHH,
UCIIOJIB30BaTh TAOJIUIy COBMECTHOIO pacClpeiesieHHsl JBYX  CIy4YalHBIX BEJIWMYUH
JUISL BBIJCJIICHUS PACHPENEIICHHUs] KaKIOW BEIUYMHBI, OINPEIEICHUsS HE3aBUCHMOCTH
CIIy4allHbIX BEJINYHH;

CBOOOJHO OINEpUPOBATh MOHATUEM MATEMATHYECKOTO OKUIAHUSA CIy4alHOU
BEJIMYMHBI (pacupenesieHusi), NPUMEHATh CBOWCTBA MAaTEMaTHYECKOTO  OKUJAHUS
IpU PELIEHUU 3a/ad, BBIUHMCIATH MATEeMAaTHYECKOE OXUJaHUE OHMHOMHAIBHOIO U
r€OMETPUYECKOTO PACIIPENEICHUM;

CBOOOJHO OIEpUPOBaTh NOHATHSAMU: JUCIEPCHUS, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4YallHOM BEJMYMWHBI, NPUMEHSATh CBOWCTBA JUCHEPCUU CIIYYAWHOW BEIWYHUHBI
(pactipenenieHns) NpU pEUNIEHUH 3a/ad, BBIYHMCIATH JHCIEPCUI0 U CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOTO 1 OMHOMUAIILHOTO PACIIPEIEIICHHI;

BBIUMCIIATh BBIOOPOYHBIE XApPaKTEPUCTHUKU IO JaHHOW BBIOOPKE M OLICHUBATh
XapaKTEePUCTUKU  TE€HEpPaJIbHOM  COBOKYHNHOCTH  JAHHBIX IO  BBIOOPOYHBIM
xapakTepucTukaM. OILIEHMBaTh BEPOSTHOCTH COOBITUH M MPOBEPATH MNPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, NOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUIMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 kiacce
Hazpanue KonuuectBo OcCHOBHBIE BU/IbI JIEATEIIBHOCTH
OCHOBHOE coAepKaHUE
pazzena (TeMbl) 4acoB o0yyarommuxcs
DneMeHThI Teopuu rpados 3 ['pad, cBs3HbBIM rpad, npeacTaBicHue [IpencraBisiTh OOBEKTHI U CBS3U
3a/1aud ¢ MOMOIIbI0 rpada. MEXKy HUMU € TOMOIIBI0 Tpada,
CreneHsb (BaJI€HTHOCTD) BEPIINHBI. HaXOJUTh MYTH MEXY BEPIIMHAMU
[1yTh B rpade. Llenu u UKk rpada.
I'padbl Ha TITOCKOCTH. JlepeBo BeiaensaTe B rpade 1enu u Kb,
CJIy4aiiHOT'O SKCIIEPUMEHTA CtpouTh 1epeBO MO OMUCAHUIO
CJIy4aifHOTO OTIbITA, ONTUCHIBATH
ClIy4ailHble COOBITHSI B TEPMHUHAX
JepeBa.
Pemars 3a1a4n ¢ TOMOIIBIO
rpadoB
Cny4aiiHbI€ OTIBITHI, 3 Crnyualinblie S5KCIIEPUMEHTHI (OTIBITHI) Briienars u onuckiBaTh

ClIy4YaiiHble COOBITUS U
BEPOSITHOCTU COOBITUI

U CITy4aiiHbIe COOBITHSI. DJIE€MEHTApHBIE
coObITUs (MCcXO0b1). BepoaTHOCTD
ciy4aifHoro coObITusi. BepositHocTH
COOBITHI B OIIBITaX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMH

Clly4aiiHble COOBITUSI B CITy4ailHOM
OIIBITE.

PopMyJIMPOBATH YCIOBUSA IPOBEACHUSA
CIIyYaliHOT'O OIIBITA.

Haxonuts BeposSsTHOCTH COOBITHIA

B OIIBITaX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU UCXOIAMHU
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Onepanuu

HaJl MHO’KECTBAMHU

U COOBITUSIMU.
CnoxeHue 1 yMHOXKEHUE
BEPOSATHOCTEH.
YcnoBHast BEPOSTHOCTb.
HeszaBucumeie coObITUs

[lepeceuenue, 00bETUHEHNE MHOKECTB
U COOBITUM, MPOTHUBOIOI0KHBIC
coObiTust. DopMyna cioxkeHus
BEPOSITHOCTEN Y CJIOBHASL BEPOSITHOCTb.
YMHOKEHHE BEPOSITHOCTEM.

dopmyia yCIIOBHOU BEPOSTHOCTH.
®opmyIia NOJIHON BEPOATHOCTH.
®opwmyna balieca. HezaBucumeble
COOBITHS

Hcnons3oBaTh quarpaMmel Jusepa

U BepOaIbHOE OMUCAHUE COOBITHI
IIPY BBIMIOJIHEHUH OTIEpalii

HaJ[ COOBITUSIMU.

OueHuBaTh U3MEHEHHUE BEPOATHOCTEN
COOBITHI MO MEpPEe HACTYIICHUS
JIPYTUX COOBITUM B CIIy4aifHOM OIIBITE.
Pemrate 3aga4yu, B TOM 4uCiIe

C UCIIOJIb30BAHUEM JIEPEBA CIIYYANHOTO
OmbITa, POPMYJI CIOKEHHS

Y YMHOXEHUS BEPOSITHOCTEN

DJeMEeHThl KOMOMHATOPUKHU

KoMOuHaTopHOE PaBUIIO YMHOKEHHS.
[lepectranoBku u pakropuan. Yucmno
coueranuil. TpeyronbsHuk Ilackans.
®opmyna 6uHoma HeroToHa

®opMyIHpOBaTh U JOKA3bIBAThH
KOMOUHATOpHBIE (haKTHI.
Hcnonb30BaTh MpaBUiIo YMHOXKEHHUS,
U3Y4YEHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUISI IEPEYUCIICHUS] JIEMEHTOB
pa3IUYHBIX MHOKECTB, B TOM YHCIIE
AIIEMEHTAPHBIX COOBITUN B CITy4YaillHOM
OIIBITE.

[Tonw3oBaThes popMyroit u
TpeyrosbHUKOM Ilackais

JUISL ONIPE/IETICHUS UM CIIa COYETAaHU M.
[Ipumensarts popmyiry OuHOMA
Hprorona qist mpeoOpazoBaHus
BBIPAKECHU U
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Cepun nociie10BaTEIbHBIX 5 buHapHbIN ClTy4ailHBIN OIBIT Pa36uBath cloXKHBIE SKCIIEPUMEHTHI

ucnbiTaHui. VcribiTanus (ucnpITaHuE), yCIex U Hey1ava. Ha OTJEJbHBIE UCITBITAHUS.

bepnyinu. He3zaBucumpie ucnpITanus. Pewarts 3anaun Ha ToUCK

Cmy4aitHblii BEIOOP Cepust HE3aBUCUMBIX UCIIBITAHUI BEPOSTHOCTEH COOBITUM B CEpUH

13 KOHEYHOW COBOKYITHOCTH 1o nepBoro ycnexa. Cepus VCTIBITAHUU JI0 IEPBOTO ycrexa u
HE3aBUCHUMBIX UCIIBITAHUHN bepHyIn. B CepUsIX UcnbITaHUU bepHymm,
Cny4aitHblil BEIOOp M3 KOHEUHOM a TAaKXKE B OMBITAX CO CIIyYalHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU COBOKYITHOCTH
[IpakTuueckas pabota C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCTIOJIb30BAHUEM BJIEKTPOHHBIX ¢dbakToB u (HOpMyII, B TOM YKCIIE B XOJI€
Ta0IuUI MPaKTUUYECKON pabOThI C MPUMEHEHUEM

CTaHJAPTHBIX PYHKIIHMA
Ciy4aiiHbple BEJIMYUHBI 14 Ciydaiinas BenmnuuHa. Pacnipenenenue OcBauBaTh NOHATHUSA: CITydaiiHas

U pacnpeaeieHus

BeposiTHOCTEH. Jlmarpamma
pacnupenenenus. Onepanuu

HaJl CIIy4YallHbIMU BEJIUYUHAMH.
[Ipumepsl pactnpenenennil. bunapHas
ciIy4aiHas BenuuyuHa. I'eomerpuyeckoe
pacr-penenenne. buHoOMUanbHOE
pactpenenenue. Maremarnaeckoe
OKMJIAHUE CIIyYalHOMN BEJINYUHBI.
CoBMecTHOE pacIpeiesIiCHuE JBYX
CIIy4alHbIX Benn4nH. HezaBucumele
ClIy4JaliHble BeJIMYUHBI. CBOMCTBA
MAaTEeMaTH4YECKOr0 OKUIAHNUS.

BEJIMYMHA, paclpeiesieHne, Tadauna
pacrpeneneHus, 1uarpaMmma
pacrpenencHus.

Haxonuth 3HaueHUs CyMMBI U
MIPOU3BEICHUS CITYYalHBIX BEJIMYHUH.
Ctpouth OMHapHBIE pacnpeaeieHus
MO OMKUCAHUIO COOBITHI B CITy4alHbBIX
onbiTax. CTpOUTH U pacrno3HaBaTh
reOMETPUYECKOE U OMHOMUAIIBHOE
pacrpenencHus.

Pematp 3anaun Ha BEIYMCIIEHHE
MAaTEMaTH4YECKOT0 OKUIAHHUS.
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MaremaTudeckoe oxxuianue OUHapHOU
CIIy4ailHOU BEJIUYUHBL.
MaremaThuecKoe 0KUIaHNE
r€OMETPUYECKOT0 U OUHOMHAIHLHOTO
pacnpenenenuut. Jucnepcus u
CTaHJIAPTHOE OTKJIOHEHUE. Jlucnepcust
OMHApHOM CIly4ailHOM BEJIMYMHBI.
CBolicTBa qUCIIEPCUM.
MaremaTH4ecKoe 0KUTaHNE
MPOU3BEICHUS U TUCIIEPCUSI CYMMBI
HE3aBUCHUMBIX CITyYalHbIX BEJIUYHH.
Hucnepcusi OMHOMUATBLHOTO
pacnpeneneHus.

[IpakTuueckas pabota

C HCIIOJIb30BAHUEM JIEKTPOHHBIX
TaOJIUIL

CTpoUTh COBMECTHBIE pACTIPEAECIICHHUS.

N3yuaTk cBOMCTBA MATEMATHYECKOTO
0XKUJAHHUS.

Pemars 3a1a4n ¢ TOMOIIBIO
U3y4YEHHBIX CBOUCTB.

[To uzyuennbIM hopmyiamMm HaXOIUTh
MaTEMaTHYECKUE 0KUJAHUS
CIIy4alHbIX BEJIMYUH, UMEIOIINX
reOMETPUYECKOe U OMHOMUAIIBHOE
pacnpeneseHus

OcBauBaTh NOHATHS: TUCHEPCHUS,
CTaHJIAPTHOE OTKJIOHEHUE CITyYalHOU
BEJIMYMHBI.

Haxomute nucnepcuto

10 PacIpeaeICHUIO.

N3ydars cBOMCTBA JUCIIEPCHUHN.

[To uzyyennbIM hopmMysiaMm HaXOIUTh
JTHACTIEPCHUI0 OMHOMHATIBLHOTO
pacrpeneseHus, B TOM YUCJIE B XOJIe
MPaKTUYECKON paboThI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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11 KJIACC

Ha3zBanue KonnuectBo OCHOBHBIE BUJIBI ACATEIBHOCTH
OCHOBHOE coAepKaHNE
pazzaena (TeMbl) JacoB oOyyJarommxcs
3aKkoH OOJBIINX YHUCEIT 5 HepasenctBo UeOnimépa. Teopema Paz0uparts nokazaTeabCcTBa TEOPEM.

Yeonimépa. Teopema bepnyiu.
3akoH OoJbIIuX yncen. BeiOopouHbiit
METOJ UCCIIEAOBAHUM.

[IpakTuyeckas pabora

C UCTOJIb30BAHUEM SJIEKTPOHHBIX
TaOJIHI]

OcBauBaTh BEIOOPOYHBIN METO
HACCIEeI0BAaHUM, B TOM YHCJIE B XO/¢
MPaKTUYECKON paboThI

DJIeMEHTHI MATEMATUUECKOM
CTAaTUCTUKU

I'enepanbHast COBOKYIHOCTD U
ciydaiiHas BRIOOpKa. 3HAKOMCTBO

C BEIOOPOUYHBIMH XapaKTEPUCTUKAMH.
OueHka cpegHero u Jucrnepcuun
re€HEpaIbHON COBOKYITHOCTH

C IOMOIIIBIO BBIOOPOUYHBIX
xapakTepuctuk. OLleHUBaHUE
BEPOSITHOCTEN COOBITHII IO BBIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C IOMOIIBIO
CBOMCTB U3yYEHHBIX PACIPEACICHUN.
[IpakTuyeckas pabota

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHI]

OcBauBath MOHSTUS: TeHEpaIbHAS
COBOKYITHOCTb, BEIOOpPKA, BRLIOOPOUHOE
cpeaHee U BEIOOpOYHAs JUCIIEPCHSL.
Brruucnars BEIOOpOUHbBIE
XapaKTePUCTUKHU U HA UX OCHOBE
OIICHUBATh XapaKTEPUCTUKHU
TE€HEPAIBHON COBOKYITHOCTH.
OcBauBath MOHATHS: CTATUCTUYECKAS
TUIOTE3A.

OneHnBaTh BEPOIATHOCTh COOBITUH U
MPOBEPSATH MPOCTEUIIINE TUTTOTE3BI
Ha OCHOBE BBIOOPOYHBIX JAHHBIX,

B TOM YHCJIE€ B XOJI€ MPAKTUYECKOU
paboThI
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HenpepsiBHbIE CiiydyaliHbIe
BEJIMYMHEI (pacrpeesieHus),
MoKa3aTeIbHOE U
HOPMAJILHOE pacipeieneHus

[IpuMepsl HENTPEPBIBHBIX CIyYaUHBIX
BeJIMYUH. OYHKIUS IIOTHOCTH
BEPOSATHOCTU. PaBHOMEPHOE
pacnpenenenue. [Ipumepsl 3a1a4,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIBHOMY PacpeaeiICHUSIM.
@yHKIHYS IOTHOCTU BEPOSITHOCTH
II0KA3aTEIbHOI0 PACIPEACICHHUS.
@yHKIYS INIOTHOCTH BEPOSATHOCTH
HOPMAJIBHOT'O paclpeaeIeHus

3HAKOMUTHCS MOHITUSIMU:
HeTpephIBHAS Cy4daiiHasi BEJTUYNHA,
HETMpPEPhIBHOE pacipeesieHue,
(yHKIUS TIOTHOCTH BEPOSITHOCTH.
HaxoauTe BEpOSITHOCTH COOBITHI
10 TaHHOUW (QyHKIINU

MJIOTHOCTH.

3HAKOMUTHCSA C MOHITUSIMU:
MOKa3aTeIbHOE pacipeieNieHue,
HOPMAaJIbHOE paclpeiesieHHE.
Briienstsb 1o onvcaHuio ciyvaiiHbie
BEJIMYUHBI, pacipeeieHHbIC

IO MOKAa3aTeIbHOMY 3aKOHY,

110 HOPMAJIbBHOMY 3aKOHY.
Pa36upats npumMepsI 3aj1a4,
MPUBOJIAIIMX K MOKA3aTEIIbHOMY
pacrpeaeneHuI0 U K HOpMaIbHOMY
pacrpeeseHUIo

Pacnpenenenne [lyaccona

[TocnenoBaTeTbHOCTH OJJMHOYHBIX
HE3aBUCHUMBIX COOBITHH.

[Tpumep 3agaun, MpUBOASIICH

K pacnpenenenuto [Iyaccona.
[IpakTuyeckas pabota

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHI]

BriaensTe 1o onucanuio Cry4aiHOro
ONBITA BEIMYUHBI, pACTIPEACTICHHBIE

1o 3akony Ilyaccona.

PemaTe 3anauun, B TOM 4KClIE B XOAE
MPaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX PYHKIMMI 3JIEKTPOHHBIX
Ta0IHUII
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CBsI3b MEXIY CIIy4allHBIMU 6 KoBapuanus nByx cirydailHbIX OcBauBaTh NMOHATHA: KOBapHUallHs,
BEJIMYMHAMHU BenuuuH. KoaduuneHT koppensiuu. KO3(pULIMEHT KOppesSUU, TUHEHHAS
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeNU4YUH. BeiOopounslii koappuuuent | OreHUBATh XapaKTep CBA3H MEXIY
Koppessiiuu. Paznuune Mexay CIIy4YalHbIMHM BEJIMYMHAMU, UCXOJIS
JUHEWHOU CBSI3BIO U MPUUYUHHO- U3 MPUPOABI JAHHBIX U BHIYUCIEHHBIX
CJIECTBEHHOW CBA3bI0. JIMHEHA XapaKTEepUCTHUK.
perpeccusi. [Ipaktuueckast pabota Hcnons3oBaTh quarpaMMebl
C UCTOJIb30BAHUEM SJIEKTPOHHBIX pacceuBaHus ISl U300paKEHUS
Ta0IuUIL COBMECTHOT'O PaCCEUBAHUS
JAHHBIX.
Haxoaute ko3 duninenTs ocu
JMarpamMMbl, B TOM YHCIIE B XOJI€
MPAKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJAPTHBIX PYHKIIUMA
O060061menue u 11 [IpencraBiienue TaHHBIX C TOMOUIBIO [ToBTOPSATH U3yUYEHHOE U BHICTPAUBATh

CUCTeMAaTH3aIUs 3HAHUH

Ta0JIUI U JUarpamm, onucaTeabHast
CTAaTUCTHUKA, OTIBITHI

C PaBHOBO3MO>XHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU,
BBIYMCIIEHUE BEPOSITHOCTEN
coOBITUI ¢ TpUMEHEeHUEM (HOpMYIT U
rpauyecKuX METOI0B
(koopJIMHATHAS TIpsiMasi, IEPEBO,
nuarpamma Ditniepa), ciiydaiHble

CUCTEMY 3HAHUI
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BEJIMYUHBI U pacupeaesieHus,
MAaTeMaTHYECKOE OKHUIAHUE
CIy4alHOW BEJIWYMHBI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME
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