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OdenepanpHas pabovas mporpamMma Mo ydyeOHOMY mpenmery «MareMatukay
(yrinyOnénHplii ypoBeHb) (IpeameTHas o0aacth «MartemaTuka 1 uHpopMaTuka) (nanee
COOTBETCTBEHHO — IIpOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aMHCKY, COJIepKaHUE OOy4YeHUs, IUIAHUPYEMbIe pe3yIbTaThl OCBOCHHSI MPOTPAMMBI
10 MaTeMaTHKe, TEMaTUIECKOE MJIaHUPOBAHUE.

[TosicHuTeIbHAS 3aMMCKA OTPAYXKAET OOIIME IENH U 3a7a9d U3YICHUS MAaTEMAaTHKH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3y4YCHHIO OO0Y4arolUMUCH,
MECTO B CTPYKType YYeOHOro IIIaHa, a TaKXe MOIXOIbl K OTOOpY COJepIKaHus,
K OINpPEACIICHUIO ITUIAHUPYEMBIX pE3yJAbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMS.

Conmepxanne OOYy4YCHHsI pacKphIBacT COACpKATENbHBIC JUHUH, KOTOPHIC
MpeIaraloTcs JUisl 00sS3aTeIbHOTO M3YYEHUS B KaKIOM KJAcce Ha yPOBHE CPEIHETO
oO1rero ooGpa3oBaHMS.

[InanupyemMble pe3ylbTaTbl OCBOCHMSI MPOTPaMMbl MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHsS Ha YPOBHE
cpenHero o0miero oopa3oBaHus, a TaKXe IPEIMETHbIC JOCTIKECHUSI O0ydYaroIIerocs
3a KaXXJIbIi TOJ] OOy4eHHS.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no MaTteMaTuke yriyOJ€HHOTO YPOBHS i1 0OYHarOIIUXCsl Ha YPOBHE
cpea”ero oOiero ooOpazoBanus paspadborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TPEHBABIIEMBIX K MaTeMaTHUYE€CKOMY
o0pa30BaHUI0, W TPAIUIUN pPOCCUUCKOro oOpa3oBaHus. Peanmuzammss mporpaMMbl
Mo  MareMaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMHU  KOMIIETEHIIUSIMH,
COCTABJISIIOIIIMMU  OCHOBY JIJIi CaMOpPa3BUTHA U  HEMPEPHIBHOTO 0Opa3oBaHUA,
[[ETTOCTHOCTh OOIIEKYJIHTYPHOTO, IMYHOCTHOTO M TI0O3HABATEILHOTO PA3BUTHS JTUYHOCTH
oOydJarommxcs.

B mporpamme 1o maremaTtuke y4TeHbI UACH U MOJ0KeHus «KoHIenuu pa3BuTHs
MaTteMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepauum». B cooTBeTcTBUH
C Ha3BaHUEM KOHIICTIIIMM MaTeMaTH4Yeckoe 00pa3oBaHue JOJKHO, B YACTHOCTHU, PEIIaTh
3aadqy oOecrieueHus: HeOOXOJUMOro CTpaHE 4uclia 00YydYaroIIuXcsi, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTaTOYHA JJIsI MPOAOJDKEHUs O0Opa3oBaHUsSI MO Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENoIaBaHNe MAaTEMAaTHKH, MAaTEMATHICCKUE UCCIICIOBAHUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYrux, a Takke oOecredeHus
JUTST K&KI0TO 00YYaroIerocss BO3MOKHOCTH JTOCTIKCHHSI MAaTEMATHIECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMma o MaTeMaThKe yriyoJIEéHHOTO YPOBHSI.

B snoxy nudposoit Tpanchopmaimu Bcex cdep UYEIOBEUECKOW ACSTEIHHOCTH
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpolleu
MaTeMaTU4YeCKON MOATOTOBKU. DTO OOYCJIOBJICHO TE€M, YTO B HAIIM JHU PACTET YMCIIO
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CHELMATbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH:
u B chepe DKOHOMHKH, U B OM3HECEe, W B TEXHOJOTMUYECKMX O0JIaCTAX, U JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr O0OyYaromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHIaMEHTOM o00pa3oBaHus,
CYIIIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0Oydarouiuecs, IIaHUupYIOLue
3aHUMAThCS TBOPYECKOW M MCCIIEIOBATENbCKON paboToil B 00acCTH MaTeMaTHKH,
uHbOpMaTUKU, PU3UKH, YKOHOMUKH U B IPYTUX 00JACTIX, HO M T€, KOMY MaTeMaTHhka
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBS3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MAaTEMaTUKU OOYCJIOBJIEHA TE€M, 4UTO €€ MPeIMETOM
ABJIAIOTCS (DyHIAAMEHTaIbHbIE CTPYKTYPHI HAIIETO MHPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBbIE  OTHOIICHUS, (YHKIMOHAIbHBIE 3aBHCUMOCTH U  KaTerOpuu
HEOMNpPEAEeNEHHOCTH, OT MPOCTEHINNX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISi PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
uzaei. be3 KOHKpETHBIX MaTeMAaTUYECKUX 3HAHUHN 3aTPyJHEHO MOHMMAaHHE MPUHITUIIOB
YCTPOMCTBA W HMCIOJIL30BAHUSI COBPEMEHHOW TEXHHMKH, BOCTIPUATUE W MHTEPIIpPETAIUs
pa3HOOOpa3HOW  COLUMANbHOM, HSKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(pQpexkTrBHA MOBCEIHEBHAs NpaKTUYECKas NeATeIbHOCTb. Bo MHOrmx cdepax
npo¢eCcCUOHANIBbHOM EATENIbHOCTU TPEOYIOTCS YMEHHS BBIIIOJIHATH pACYEThI, COCTABIISATh
ITOPUTMBI, TPUMEHATH (DOPMYJBI, MPOBOAUTH T'€OMETPHUECKHE M3MEPEHHUS U
MOCTPOEHUSI, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHPOPMAIIIIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4alHbIX
COOBITU.

OAHOBpPEMEHHO € pacIiupeHHeM cdep MPUMEHEHHs] MAaTEMaTUKU B COBPEMEHHOM
obmecTBe Bc€ Oonee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBIISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJIOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS UHIYKIUS W JEAYKIHs, 0000IIeHNe U KOHKPETH3AIHs, aHAIIN3 U
CUHTE3, KiIaccu(UKaIuMs U cucreMaruszaiusi, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHUECKUX YMO3AKIIOUEeHUH, NpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmyIpoBaTh, 0OOCHOBBIBATh W JOKAa3bIBaTh CYXKJICHUS, T€M CaMbIM (OPMHUPYIOT
JOTUYECKH CTWJIb  MBIIUICHHWS. Benymas poib  MNPHUHAIICKAT MaTeMaThKe
B ()OpPMHUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBIIIJICHUS U BOCITUTAHUU YMEHUMN
JIEUCTBOBAaTh TIO0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mpoliecce pelmieHus 3amad — OCHOBBI JUISI OpTraHU3allud
y4eOHOU JESITEIIbHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MPUKIIaTHAS CTOPOHBI MBITIICHUSI.

OOyuenune mMaTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBaTh y OOYYAIOIIUXCS TOYHYIO,
panoHaIbHyl0 U MH(DOPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanboyiee MOIXOMASIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TpPAPUUYECKUE CPEACTBA I BBIPAKEHHUS CYXKICHUU WU
HATJISHOTO UX MPEICTaBICHHUS.
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HeoOxoaumMbiM KOMIOHEHTOM OOIIeH KyJbTyphl B COBPEMEHHOM TOJIKOBAHHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHUE
O MpeaMeTe U METOJI€ MAaTeMaTHKH, €ro OTJIIMYUAX OT METOJOB ECTECTBEHHBIX U
TYMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSX TMPUMEHCHHS MAaTEMATUKH [JIsi PEIICHHS
HAyYHbIX U MPUKIATHBIX 33/1a4y. Takum o0pazoM, MaTeMaTHuyecKkoe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B opMUpOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yyenne MaremMaTWKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YEJIOBEKa,
MOHMMAHUIO KpPacoThl M U3SIIECTBA MAaTEMAaTUUYECKUX PACCYXKICHHM, BOCHPUSITHUIO
TeOMETPUUECKUX (POPM, YCBOCHHUIO 1€ CUMMETPHUHU.

[TpuoputeTHbIMU LIETISIMH 00yueHus MaTemaTrke B 10—11 kiaccax Ha yriry0iaEHHOM
YPOBHE IMPOJIOJKAIOT OCTABATHCS:

dbopMHpOBaHHE UEHTPAIbHBIX MAaTeMaTHUYECKUX TMOHATUN (YMCIIO, BEJIMYHUHA,
reomerpuyeckas (¢urypa, MepeMEHHasl, BEPOSITHOCTh, (YHKIUSA, MPOU3BOHAS,
WHTErpai), 00eCrneynBaroIIuX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTHUYECKOTO
o0Opa3oBaHus 00YYaOIINUXCS;

MoJIBeICHHEe OOy4YaroMMXCsd Ha JOCTYIMHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAIOIEero MUpa, TOHUMAHUIO MAaTEMATUKU KaK YacTH
oO11IeH KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE WHTEIUICKTYaIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 0O0yYaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHHI, KDUTHYHOCTH MBIILUICHHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBaHre (YHKIMOHAIBHOM MaTeMaTUYECKOM TIpPaMOTHOCTH: YMEHUS
pacro3HaBaTb MAaTEMATHYECKUE AaCMEKThl B PEaJbHbIX JKU3HEHHBIX CHUTYalMsIX
U TOpU U3YYCHUHU JPYrUX YYEOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE MaTEMaTUKM U  CO3/aBaTh
MaTeMaTUYECKHE MOJENIM, TMPUMEHSATh OCBOEHHBIM  MaTEMaTHUYECKUW  amnmapar
JUIS. pelieHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady, WHTEPIPETUPOBATh U OILICHUBATH
MOJTYYEHHbIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOiaéHHOTO
YpOBHSI  SBISAIOTCS:  «YUucna W BBIYMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyeckoro aHaivsa,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W HUX  CBOMCTBa», «V3mepenue
r€OMETPUYECKUX BEIMYMHY»), «BepostHocTs U cratuctvka». JlaHHble JMHUU
pPa3BUBAIOTCS MAapaUICNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO
HE HE3aBHCHUMO OJIHA OT JIPYTroii, a B TECHOM KOHTAaKTe U B3aumoaeictsuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAasl COCTABIIAIONIAs, TPAJAULIHUOHHO MpHUCYLIash MaTeMaTHKE U
MPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE KYpChl M  COJIEpXKATEIbHbIE JIMHUMU.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
OINpEJEICHNE, AKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEJIbCTBO,
PaBHOCUJIbHbBIE GbOpMyIHpPOBKH,  YMEHHE dbopmynupoBath ~ oOpaTHOE W
MPOTUBOIOJIO)KHOE  YTBEPXKIEHUE, TMPUBOJUTH MPUMEPbl U  KOHTPHPHUMEPHI,
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UCIIONIb30BaTh METOJ MaTeMaTH4eCKOW HMHIYKIUHU, MPOBOIAUTH JOKa3aTEJbHbIE
pacCyXAeHHMs IIpU pEIIeHUU 3a7ad, OLEHUBATh JIOTUYECKYIO IPABUIBHOCTh
pacCyXIEeHHI» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a (POPMUPOBAHUE JOTMUECKHUX
YMEHUN pacrnpenenseTcss Mo BCEM rojaM OOy4YeHUsl Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBISE€TCS 00513aTE€IbHBIM IPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimeld mnporpamMMoil Mo MaTeMaTHKE
IpelycMaTpUBAeTCsl M3ydeHHE Yy4yeOHoro mnpeamera «MaremaTHKa» B paMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa W Hayana MaTeMaTUYECKOTo aHanu3a», «['eomerpusy,
«BepositTHOCTE UM cTathcTUKay. DOPMUPOBAHHUE JOTMUECKUX YMEHUH OCYIIECTBIISIETCA
Ha TPOTSDKEHHUU BceX JIeT OOydeHHs Ha YpPOBHE CpelHero oomiero oOpa3zoBaHUS,
a SJEMEHTHI JIOTHMKU BKIIOYAIOTCS B COJIEpP)KaHHWE BCEX HA3BAHHBIX BBINIE YYCOHBIX
KYPCOB.

OOmiee KOMMYECTBO YacOB, HANpPaBICHHBIX HA  HM3yYE€HHE MAaTEMaTUKU
Ha yriyoseasoM yposae — 544: B 10 knacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —

272 gaca (8 4acoB B HEJCIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEITHET'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

Cc(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3UIMKA OOYYaIOIIerocs KakK aKTHBHOTO H
OTBETCTBEHHOTO YJIeHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBAxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, IPOIEAYP IPakIaHCKOTO
o01ecTBa (BHIOOPHI, OMPOCHI M JPYroe), YMEHHE B3aMMOJIEHCTBOBATH C COIMATbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIMSIMHU M Ha3HAYCHUEM;

2) IATPHOTHYECKOTO BOCITUTAHMSA:

c(OPMHUPOBAHHOCTh POCCUHCKOW TpakIaHCKOM WJACHTHUYHOCTH,  YBaXEHUS
K OPOUUIOMY M HACTOSIIIEMY POCCUHCKOM MAaTEMAaTHKH, LIEHHOCTHOE OTHOILICHHE
K JOCTHKEHUSAM POCCUHCKMX MAaT€MaTUKOB M POCCHUMCKON MaTEMaTHUYECKON IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JpPyrux Haykax, TEXHOJOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEH PpOCCHUHCKOrOo Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWs, ITUYECKOTO IOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUW HAyKH MU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHUE YCTOWYUBOrO Oy IyILEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUN, PACCYKJIECHUW, BOCIPUUMYUBOCTH
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCIATAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHMUYECKHE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0€30macHOro o0Opasza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXa,
perymnspHas pusndeckas akTUBHOCTD), (PU3NYECKOE COBEPIIICHCTBOBAHUE MPHU 3aHATHUSIX
CIIOPTUBHO-037I0POBUTEIHHON JIEATEILHOCTBIO;

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TuIHBIM
chepam TmpodecCUOHAILHONW JCSATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U e
NPWIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymied mnpodeccuu u
peanu30BBIBaTh COOCTBEHHBIE JKM3HEHHBIE TIUIAHBI, TOTOBHOCTH M CIHOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKHUX 3a/7a4 MaTeMaTHYeCKOU
HaIPaBJICHHOCTH;
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7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPhl, HOHUMAaHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON CpeJibl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJOTHYECKUX NpoOJieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAaHUW JUIsl pelleHHsl 3afad B O0JacTH OKPYXKAIOLIEH Cpemsl,
IUIAHWPOBAHMUE TOCTYNKOB M OLCHKM HMX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KaroLIE
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOW MPAaKTHUKU, TOHHMMaHUE MaTeMaTUYECKOM HayKu Kak
cdepbl YeIOBEYECKOM ACSITENbHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYUMOCTHU JJISl PA3BUTHUSA
UMBUJIM3AIIMK, OBJAJCHUE SI3bIKOM MATEeMAaTHKA M MaTEMaTHYECKOM KYJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, T[OTOBHOCTh OCYUIIECTBJISTh MPOECKTHYIO U
UCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0IIero oOpa3oBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC
JEUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHbIC Y4e€OHbIE JECUCTBUS, PETYyJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHUCTBUS, COBMECTHAS JCATEIHLHOCTD.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBHUA
ba3oBble jorudyeckue 1eHCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, MOHATUH, OTHOLIEHUH MEXIy MOHATHSAMHU, (GOPMYIMPOBATH OIpPEAESICHUS
NOHATUH, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIacCU(pUKAIMK, OCHOBaHUS
JU1st 000011IEHUS U CPaBHEHHUS, KpUTEPUU TPOBOJAMMOIO aHAIIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA3OBBIBATh CYKJECHUA: YTBEPAUTEIbHbIC
U OTpHIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W IPOTUBOPEUUS
B (pakTax, NaHHBIX, HAONIONEHUSX W YTBEPKACHUSX, MpeIIaraTb KPUTEPUU IS
BBISIBJIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

JieaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKAa3aTEJbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(OpsiMble W OT MPOTUBHOTO), BHICTPAUMBATh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOWpATH CIOCO0 pelieHrs y4eOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BHIOUpaTh HauboJee MOAXOIAIINI ¢ YYETOM CaMOCTOSTENIbHO BBIJIEICHHBIX
KPUTEPUEB).
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ba3oBble ucciaenoBare/bCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIENOBATENbCKUI WHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIHE MPOTUBOPEYHE, MTPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHO€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTHh CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OObBEKTa, SIBIEHHUsA, IpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCIICIOBAHMS, OIEHUBATh JIOCTOBEPHOCTH IMOTYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIIECHMI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoIrlecca, a TakKe BBIABUTATH
MPEANOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBIIATH Je(DULUTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BbIOMpaTh MH(OPMALKIO W3 HCTOYHUKOB Ppa3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(GOPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HH(MOPMALIMIO, MPEICTaBIsATh €€ B pa3iuuHbIX (opmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIC eiiCTBUMA:

BOCIIPUHUMATh U (HOPMYJIUPOBaTh CYXKIEHUS B COOTBETCTBUU C YCIOBHUSIMHU
U 1eNSIMU O0ILeHMs], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 10 XOJy PELIeHMsI 3aJjaul, KOMMEHTHPOBATh
HOJTyYEeHHBIN pe3ysbTar;

B XoAe OOCYyXIEHMs 3aJaBaTb BOIPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npoOJIeMbl, pelacMoi 3a/1adM, BbICKA3bIBaTh WUJEH, HALIEJICHHbIE HAa MOMCK PELLEHMS,
COIIOCTaBJISAITh CBOM CYKIECHHA C CYXKACHUSAMHM JApPYrMX YYacTHUKOB JAMajora,
OOHapy>KHBaTh pa3Inuue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU popMe hopMyaupoBaTh
pas3HoIJIacHsl, CBOM BO3PaKEHUS;

NPEICTABIATh pE3yJbTaThl pEIICHUs 3aJaud, SKCIEPUMEHTa, HCCIEeI0BaHMs,
NPOEKTa, CAMOCTOSITENFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajad
NPE3eHTalMU U 0COOEHHOCTEH ayTUTOPHH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE HeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 3a]1a49H, BRIOMPATH CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYypCOoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(OPMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pPEePIECKCUM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENIBHBIX TMPOIIECCOB, HMX pPE3yJbTAaTOB, BIAJIETh CIOCOOaMU
CaMONPOBEPKH, CaMOKOHTPOJI MpoIecca M pe3yJibTaTa PEIICHHs MaTeMaTUYeCKON
3aJ1auu;

NPEeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IpPU pEUICHUU 3aayH,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE pE3yJibTaTa MU M YCIOBUSIM, OOBSICHATH MPUUMHBI
JOCTUXKEHUS WA HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OLIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITEJIbHOCTD:

MMOHUMATh U UCIIOIb30BaTh TPEUMYILECTBA KOMAaHHON U UHANBUIYAJIbHON pabOThI
OpU peUleHUH Y4YeOHbIX 3a7ad, MNPUHUMATh IeJIb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpelensTh BUIbl padoT,
JIOTOBAapUBaThCA, OOCYX JaTh MPOLECC W pe3yJbTar padoThl, 00001IaTh MHEHUS
HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (oOcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE HITYPMBD» H HHBIE), BEITIOIHATH CBOIO 9aCTh pa0OTHI M KOOPUHUPOBATH CBOH
NEUCTBUS C APYTUMHU YI€HAMHM KOMaH/]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIA/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

IIpeaMeTrHble pe3yabTaTbl OCBOCHHUS (enepanbHO paboueid  IpPOrpaMmbl

M0 MaTeMaTUKe MPEACTABJICHBI MO ToAaM OOY4YeHHUs B paMKaxX OTAEIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jieiax HACTOSIIECH MporpaMMBl.
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OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJBHAA 3AIINCKA

VY4ebnblll kKypc «Anredpa U Hadajna MaTEMAaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HamOoJjee 3HAUYMMBIX B IMPOrpaMMeE CpeIHEero oOmero oOpa3oBaHMs, MOCKOIBKY,
C OJHOM CTOPOHBI, OH 00€CIEeUMBACT MHCTPYMEHTAIbHYIO 0a3y Ui M3yUeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE U
abCTpakTHOE MBbIIUIEHHE OOYdYaloIIMXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
uH(OpMATUKU, OOIIECTBO3HAHUS, MCTOPHH, CJIOBECHOCTU U JPYTrUX JHUCUHUILIUH.
B pamkax pgaHHOro y4yeOHOro Kypca oOydaromiuecs OBJaJ€BAIOT YHHUBEPCATbHBIM
A3BIKOM  COBPEMEHHOM  HAyKd, KOTOpas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHHS
B MaTeMaTU4YEeCKOM Gopme.

VY4eOHblll Kypc ajireOpbl ¥ Hayaja MaTeMaTUYECKOrO aHaJIN3a 3aKIaJblBAET OCHOBY
JUISL  YCIICIIHOTO OBJAJCHUS 3aKkoHaMH (U3UKHA, XUMUHU, OHMOJOTHUU, TMOHUMAHUS
OCHOBHBIX TEHIEHUUN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCIIONb30BaTh WX JJs JajbHeliiero oOpa3oBaHUsT W B IOBCEAHEBHOM
*u3HM. B TO ke  Bpems  OBllaJeHue  aOCTPaKTHBIMH U JIOTUYECKHU
CTPOTMMHU KOHCTPYKUUSMHU airedpbl U MaTEMaTHYECKOI0 aHallM3a pa3BUBAECT yMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTH, JTOKA3bIBaTh YTBEPKICHUS
C TMOMOIIBIO HHAYKIMU M pacCykaaTh IAEAYKTHUBHO, HCIOJb30BaTh O00OOIIEHHE U
KOHKpPETH3al1lo, a0CTparupoBaHUE W  aHajoruto, (GopMHpyeT  KpeaTHBHOE
Y KPUTUYECKOE MBIIIJICHUE.

B xone nzydyenus yueOHoro kypca «Anredpa v Hayajla MaTeMaTHUYECKOTO aHaIN3ay
oOyyarouecs Moay4yaroT HOBbIH ONbBIT PelICHUs IPUKIIAAHBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIeNIe pealbHbIX CHUTyalluil, WHTEpIpeTauuu
MOJTyYEHHBIX PELICHUH, 3HAKOMSATCS C IPUMEPAMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIJAIONIMMUCSI MAaTEMAaTHUECKUMHU OTKPBITHUSIMHU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a/1aeT 3HAaUUTEIbHBIM BOCIUTATEIbHBIM IOTEHIIUAIOM, KOTOPBIN
peanu3yercsi Kak uepe3 YydeOHbId MaTepuan, CHnocoOCTBYHOUIUNA (OPMHUPOBAHUIO
HAYyYHOT'O MUPOBO33PEHUS, TaK U uepe3 crieupuKy yueOHOH! 1eATeIbHOCTH, TpeOyoIen
MPOJOJDKATEILHON KOHIEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypaTHOCTU W
OTBETCTBEHHOCTH 3a MOJyYEHHbIN Pe3yJIbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajllaM MaT€MaTHYEeCKOro aHaln3a
JICKUT ACSITENLHOCTHBIN MPUHIUT O0yUYEHUSI.

B cTpykrype yueOHOrOo Kypca «Anredpa u Hayajga MaTEMaTHYECKOIO aHAJIM3ay
BbIJICJICHBI CIIEIYIOIINE COACPKATEIbHO-METOANYECKUE TUHUM: «UKCIa U BBIYMCICHUS,
«Dyuknun u rpadukn», «YpaBHEHHs W HEpaBeHCTBay, «Hadama maTreMaTH4eckoro
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepk aTelbHO-METOJANYECKUE
JIMHUY U3y4YalOTCsl HAa MPOTSHKEHUU ABYX JIeT OOy4eHHs] Ha YpOBHE CPEIHEro oOIero
oOpa3oBaHUsl, €CTECTBEHHO JOIMOJHSS YT Apyra W MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeuHSET B cebe CcoJep:KaHue HECKOJIbKMX MAaTeMaTHUYE€CKUX TUCHUIUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPHUSI MHOXKECTB, MaTeMaTHUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyuaromiecsi OBIaIeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  alapaToM, y HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCSI YMEHHUE CTPOUTHh MATEeMAaTHMUYECKYI0 MOJENb PEalIbHOM CUTYyallWH,
NPUMEHSATh 3HAHUS, TOJYYCHHBbIE MPU M3YYEHUU Y4eOHOTO Kypca, A PEIICHHs
CaMOCTOSITENILHO  COPMYJTUPOBAHHOM  MaTeMaTWYeCKOW  3ajadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MEeTOMYECKass JIMHUS «YUucina W BBIYMCICHHS 3aBEpIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOuiero oo6paszoBanus. Ha ypoBHe cpenHero oOiiero
oOpa3oBaHusl 0co00e BHUMaHHUE yzensercs (HOpMHUPOBAHHIO HABBIKOB pPALMOHAJIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3IUYHBIX (OPM 3alMCH YHUCIA,
yMEHUE JieNlaTh NPUKUIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYUCICHUS, OIICHUBATH
YHCIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTHMYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
OOy4YarONIMMCS MHOXKECTBA HATYPaJIbHBIX, IIEJIBIX, PAMOHAIBHBIX U JIEHCTBUTEIIbHBIX
YKCesl TOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX 4Hcel. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CHEeNH(HUUECKHe 3aJadd U OMEpaIiu: JIeJICHHE
HAI[eJIO, ONEpPUpPOBAHHE OCTATKaMU Ha MHOXKECTBE IIEJIBIX YHCEeJl, 0cOOble CBOMCTBa
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCE, apu(MeTHYecKue Omepaluu, a TaKKe
U3BIICUCHUE KOPHS HATypajdbHOW CTEMEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra MCIONb3yeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TMPUMEHEHHs i1 PEHICHHs] Pa3IUYHBIX 3a/ad
dbopMupyeTCs TIPEACTAaBICHUE O EIUHCTBE MAaTeMAaTHKH KaKk HaykKd ©U €€ pou
B TOCTPOSHUH MOJENEH pEeaJbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 000O0IIeHHE |
KOHKPETH3aIHS.

JIunus «YpaBHEHUS U HEPABEHCTBAY» PEATU3YETCs Ha MPOTSHKEHUU BCErO O0yUCHHUS
Ha YpOBHE CpEeIHEro 001Iero o0pa3oBaHms, MOCKOIBKY B KoM pazzaene [Iporpammer
IPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS pPAMOHAIBHBIX, HUPPAIIMOHATBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECCKIX ¥ TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKkKe 3ajay, cojaepKalux mnapameTpbl. [lolydueHHblE yMEHHS MIMPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBAaHUN (YHKIIUH ¢ TTIOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUU
NPUKIAAHBIX 337a4 W 337a4 HAa HAXOXKJCHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHHM
bynkuuu. JlaHHas copepkaTenbHas JUHUS BKIIOYaeT B ceOs Takke (GOpMHUpPOBAHUE
YMEHHHA BBIOJHATH pacdy€Tel 1o QopmyiaMm, Npeodpa3oBaHUs paIMOHATBHBIX,
UPPAMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TaKKE BBIPAKEHUH,
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cCoAepKalMX cTeneHd u Jjorapudmel. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JalbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIECHUHN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE
paBeHCTB M HepaBeHCTB. Aurebpa npemiaraeT 3(QQPEKTUBHbIE HMHCTPYMEHTHI
JUISl PELLICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33/1a4, HAIIIHO JEMOHCTPUPYET
CBOM BO3MOHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeTonnYecKass JMHUA  «DyHKIMM U IpauKW»  TECHO
NEPEIUIETAECTC C APYTMMH JIMHUAMH YYEOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIECAOBATENBHOCTh  M3y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUYECKUX (PYHKLUN, UX CBOHCTB H
rpauKoB, HCHOJIb30BaHUE (YHKUMN [ pelieHdus 3aJad U3 JApYyrux ydeOHBIX
IIPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJIU30M, TaK U
C pELICHHEM YpaBHEHHH W HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMAaHHUE YJENsSETCS
(GOpMHUPOBAHNIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY pazIuYHbIMU
BEJIMYMHAMU, WCCIEAOBATh MOJy4YeHHbIE (YHKUHUU, CTPOUTh UX rpapuku. Matepuan
3TOM COAEPIKATEIBHON JINHUN HALIEJICH HA PA3BUTHE YMEHUN U HAaBBIKOB, ITO3BOJIIOIINX
BBIpaXaTh 3aBUCUMOCTU MEXJy BEIMYMHAMU B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero u3yuenune cnocoOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O U  KOHKpPETH3allud, HCIOJIb30BAaHUIO
aHaJIOTuM.

ConepxarenpHass JuHUA «Hawana mareMaTnyeckoro aHaimsa» I03BOJIAET
CYLIECTBEHHO pAaCIIUPUTh KPYyTI KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0YUaIOLUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbh CTPOUTH TpaduKu
CJIOKHBIX (DYHKIIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHUS, BBIYUCIIATD
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOpPEHUs mpoueccoB. JlaHHas
CoJIep>KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MaTEMATHYECKHUX
MOJeNIed peanbHbIX CHUTYyallMid, T[O03BOJIIET HAaXOJWUTh HAWIy4llee pEIICHHE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLUAIbHO-PKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHUKW B HayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKasl TMHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUM MHOXKECTB M MaTeMaTHUECKOW JTOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MAaTEMaTUKH M IPEJIararT
HauOosiee yHHMBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lieibl MaTeMaTHKH U €€
MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUILIIMHBI U UX MPUIIOKEHUS
B eauHoe ueinoe. I[loaromy BakHO daTh BO3MOXKHOCTH OOydaromeMycsi MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S13bIK COBPEMEHHOW MAaTEeMaTUKHU U MCIOJb30BaTh €ro
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JUTSL BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKH
ClielyeT TpPHU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHMM U CIIEJOBaHUE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J0KAa3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
OOy4YaronmMxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIACHHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yue6HOM Kypce «Anrebpa v Havyajna MaTeMaTHYEeCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTUYECKOTO0 MOJICTUPOBAHMs, KOTOPhIE TPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJENICH peajbHbIX CHUTYallUid, UCCIEIOBAHUS
ITUX MOJENIed C TOMOIIBI0 amnmapara aireOpbl W MaTeMaTHYEeCKOTO aHalln3a,
WHTEPIPETAUA TIOJYICHHBIX PE3ylIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIbIA
U3 Ppa3[eNioB NPOrpaMMbl, MOCKOJbKY BECh MaTepuall Y4eOHOro Kypca IIUPOKO
UCIIOJIB3YETCSl  JUISl  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPAKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BaTh aHAJNOTHIO, 0000IIaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJAHBIX 3a/lad OpPTraHu3yeTcs B MPOIECCe M3Yy4YeHHUs BCEX TEM yd4eOHOTo Kypca
«Anrebpa U Havajla MaTeMaTUIECKOTO aHATTN3ay.

Ha m3yuenue ydeOHOTO Kypca «AnreOpa W Hadaia MaTeMaTHYECKOTO aHAIHM3a»
orBoauTcs 272 daca: B 10 kiacce — 136 yaco (4 yaca B Hegemo), B 11 kiacce —
136 yacos (4 yaca B HEZIEIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

Yucaa u BbIYUCICHUS

Panmmonansupie uyncina. OOBIKHOBEHHBIE U JCCATUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpOIEeHTOB JJIsl PELICHUS
MIPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HM.

JlelictBuTenbHble  yucina.  PanuoHanbHBIE M UPPAUMOHAJIBHBIE  YHUCIIA.
Apudmernueckue onepanuu ¢ ASMCTBUTENbHBIMUA YhcIaMU. MOAyb N€MCTBUTEIBHOTO
yucia v ero cBoiictea. [IpubnuxEéHHble BEIYUCIICHUS, TPaBUIa OKPYTIICHUS, MPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYNCICHUMN.

Crenenb ¢ mensIM mokazareneM. buanom Herotona. Mcnosnp3oBaHue moaxoasinei
dbopMBl 3amuMCH JEUCTBUTENBHBIX YHCEN JUIsI PEHIeHWs TMPAaKTHUYEeCKUX 3a7ad U
MPECTABICHUS JAHHbIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTETICHU U €T0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  TIOKAa3aTeJleM U €€  CBOMCTBA, CTENEHb
C IE€UCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CoiictBa jorapudma. JlecaTUUHBIE W  HATypajdbHBIC
JorapupMsl.
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CHuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnaecTBa U TOXAECTBEHHbIE IPEOOpPa30BaHus. Y paBHEHHE, KOPEHb YPAaBHEHUSI.
PaBHOCMIIBHBIE ypaBHEHMS W ypaBHEHuUA-cilencTBUA. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHbIE METOJbl PEUIEHMs LENbIX U JIPOOHO-PALMOHAIBHBIX YPAaBHEHUH H
HEpPaBEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOro4JIeHa HA MHOTOYICH
c ocrtatrkoM. Teopema be3y. MHorowiensl ¢ nenbiMu Kod¢p¢duuueHtamu. Teopema
Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHN U KOPHH.

WppaurionaneHbie ypaBHeHHs. OCHOBHBIE METOJIbl PELIECHUS HPPALHOHAIBHBIX
YPaBHEHUM.

IToka3aTenbHble ypaBHEHHMS. (OCHOBHBIE METOJBI pEUIEHUS IOKa3aTeJIbHBIX
YPaBHECHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem MMHENHBIX ypaBHEHHW. MaTpuiia CUCTEMBI JINHEWHBIX YPAaBHEHH.
Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI CMBICI M CBOWCTBA, BBIYMCIICHHUE
€ro 3HAYECHUs, IPUMEHEHUE ONPEACINTENA U1 PELIEHUs CHUCTEMBI JIMHEHHBIX
ypaBHEHUM. Pelienre npukIIaaHbiX 3a/1a4 ¢ MOMOIIBI CUCTEMBI JIUHEWHBIX YPABHEHUN.
HccenenoBanre NOCTPOEHHONM MOJENH C IOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[ToctpoeHne MaremMaTHUYECKHMX MOJENIEH pealbHOM CUTyaluH C ITIOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIprMeHEHHE ypaBHEHUMM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00J1acTeil HAyKU U peabHOM KU3HH.

DyHKUMH U TPaPUKH

OyHKIMA, cnocoObl 3amaHus  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukimit. ['paduk dyHknuu. nemeHtapHbie Tpeoodpa3zoBaHus rpadukos
(GyHKUIHM.

OO6nacth omnpefeneHuss U MHOXKECTBO 3HaueHuWd QyHkiuu. Hymmu ¢yHKIuu.
[IpomexyTku 3HaKomocTossHcTBa. UETHbie W Heu€TtHble GyHKIMU. [lepuonuueckue
dbynkiuu. [IpomexxyTkrn MOHOTOHHOCTH (DYHKIIMKA. MaKkCUMyMbl I MUHUMYMBI (DYHKITHH.
HauGomnbiee u HaumeHblIee 3Ha4yeHus: QyHKIMKU Ha IPOMEXKYTKE.

JluneiiHasi, KBaApaTHU4Hass W JApPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBaHHE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast (GyHKIMS C HATypajdbHBIM W IETbIM ToKaszareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0M CTENEHW KakK (yHKIIMW OOpaTHON CTENEeHU
C HaTYpaJIbHBIM ITOKa3aTEeJIeM.
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[lokazarenpHast u Jsorapupmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A peHICHUS] YpaBHEHHIA.

Tpuronomerpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHANBHBIE 3aBHCHUMOCTH B pEANbHBIX MpoIleccax W sBieHusX. I paduku
peanbHBIX 3aBUCUMOCTEM.

Havana MaTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHMs  IIOCJIEAOBaTeIbLHOCTEH. MeTton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEA0BATEIbHOCTH.
HcTopusi BO3HMKHOBEHHS MAaTEMAaTUYECKOTO aHalIM3a Kak aHaiuu3a OECKOHEYHO
MaJbIX.

Apudmernueckass M TeOMETpUYECKasl Mporpeccuu. beckoHeyHo yObIBaromas
reomerpudeckas rmnporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M ASKCIOHEHUHUANBHBIA pocT. Yucno e. Popmyia CIoKHBIX
IIPOLICHTOB. M cIonp30BaHue NMPOrpPECCUN Il PELICHUS PEaIbHBIX 3a7ad MPUKIALHOTO
Xapaxrepa.

HenpepriBHble (QyHKIIMU U UX cBOMCTBA. TOUYKM pa3pbiBa. ACUMOTOTHI IpapUKOB
¢ynkiuil. CBolicTBa (YHKIMII HENpEphIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloB
JUIsl pelieHusl HepaBeHCTB. [[puMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIs1 peleHus
3a1ad.

IlepBasg m BTOpas mnpou3BoAHbIe (GyHKIMH. OmnpeneneHue, reoOMETPUYECKUd U
($uznyecKuil CMbICI IPOU3BOIHON. Y paBHEHHE KacaTeabHON K rpauKy (PYHKIIUH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUH.

MHoskecTBa U JIOTHKA
MHO»XeCTBO, Olepalny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Ounepa—
Benna. [IpumeneHnne TeopeTUKO-MHOXKECTBEHHOTO ammapara Juisi OIMCAHUS PEalIbHbIX
MPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a7a4 U3 APYTUX y4eOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYeCKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yuciia v BbIYMCTICHUS

Harypanbnbie u nensie yncina. [ IpumMeHeHrne NpUu3HaKoOB JETUMOCTH LIEJBIX YUCET,
HauOobIMi 001mmi nenurens (nanee — HOJl) u HaumeHnsbliiee o01iee kpatHoe (Janee —
HOK), ocratkoB mo mopayito, aaroputMa EBkiuaa s pelieHusl 3afad B IEJIBIX
YHUCIIax.

Kowmrmniekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUEcKash (OpPMBI 3amucH
KOMIUIEKCHOTO 4HCJia. ApupMETHUUECKHE OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU miockocTH. dopmyna Myaspa.
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KOpHI/I N-OM CTEIEHU M3 KOMILUIEKCHOIO 4YHCla. HpI/IMeHCHI/IC KOMINIJICKCHBIX YHUCCII
A1 pCHICHU S (1)I/ISI/I‘{€CKI/IX N TCOMCTPHUYCCKUX 3a1da4.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM M HEPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIeACTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI c ITOMOIIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. PerieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METObI PELLICHUS TIOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHWS CUCTEM U COBOKYIHOCTEH palUOHAJIBHBIX,
UPpALMOHAJIbHBIX, I0KA3aTEJIbHBIX U JIOTApUPMUUECKUX YPaBHEHUIA.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

IIpuMeHeHne ypaBHEHMH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKHM W PEaJIbHOM KU3HU, MHTEPIIpETaLUs
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'padpux xommosunuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue pyHKINU, UX CBOMCTBA U TPAPUKH.

I'padriueckne MeToabl pelieHrs YpaBHEHU U HEPABEHCTB. [ 'paduyeckrue MeToIbl
peleHns 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT NPU PELICHUH 3alad U3 JAPYTrux Yy4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Havajsa maTeMaTH4eCcKOro aHajaIm3a

[IpumeHneHnrne TPOM3BOJHON K HCCIENOBAaHWIO (YHKIMIA Ha MOHOTOHHOCTH U
skcTpeMymbl. HaxokneHne HauOOJbIIEro M HAaWMEHbBIIET0 3HAYEHUN HENpepbIBHOU
GyHKIIUK Ha OTpE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXO0KICHUS HAWTYUYIIETO PEMICHUS B TPUKIIAIHBIX
3a/1ayax, JAJisg OMpeeIeHUs] CKOPOCTH U YCKOPEHUS MPOoIecca, 3aJaHHOT0 (hOPMYIION UiTn
rpadukom.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO  TepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkmil. [IpaBuia HaxoxaeHUs TepBOOOPA3HBIX.

HNurerpan. ['eomeTpuyeckuil CMBICI WHTETpaJia. BpruncieHune onpeneéHHoro
uHTerpana no Gopmyne Hetorona—Jleitbnuiia.

[IpumeHeHne MHTETpana s HaXOXJISHUS TUIONIaeH MIOCKUX GUryp u oObEMOB
r€OMETPUYECKUX TE.

[Ipumepst  pemenuit  auddepeHIManbHbIX  ypaBHEHUNH. MareMaTtuyeckoe
MOJIETMPOBAHUE PEATHbHBIX MPOIECCOB C MOMOIIBIO () dEepeHITUATHHBIX YPABHEHHM.
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INPEAMETHBIE PE3YJIBTATbBI

K xoniry o6yuenus B 10 kiacce 00ydaronuics MojJyqduT CJICAYIOIMIKNE MPeIMETHBIC
PE3yNbTATHI IO OTACTHLHBIM TeMaM (penepanbHOi pabodeit mporpaMMbl y4eOHOTO Kypca
«AnreOpa 1 Hauajga MaTEMaTHUECKOTO aHATTU3ay:

Yuciaa v BbIYUCICHUSA:

CBOOOJHO OIEPUPOBATH TMOHATHUAMH: PAUOHATBHOE YHUCIO, OCCKOHEYHAs
nepuoInyecKas Ipo0b, MPOILIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHAIBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSATH IPOOU U MPOUEHTHI JJI PEIICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HaHUM U PEAJIbHOM KU3HU;

OPUMEHSTh TPUOMMKEHHBIE BBIYUCICHUS, NpaBuia OKPYTJICHUS, MPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCIICHUM;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIEHB C IIEJIBIM MTOKa3aTesieM, UCIIOIb30BaTh
MOIXOIAIIYI0 POPMY 3aITMCH IEUCTBUTENBHBIX YUCEI JIJISl peHICHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS JTAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUUYECKU KOpPEHb HaTypajIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH IOHATHEM: CTENEHb C PAIMOHAIBHBIM TOKa3aTeleM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: JIOTApU(PM YUCIIA, TECITUUHBIC U HATYPAIbHBIC
JorapuMsl;

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMH: CHUHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONIEPUPOBATh MOHATHUSIMHU: APKCHUHYC, ApPKKOCHUHYC M apKTaHIE€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh TMOHSATUSIMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUSA, PABHOCUJILHBIE HEPABEHCTBA,

MPUMEHSTH Pa3JIMYHbIE METO/IbI PEIICHHS PAllMOHATIBHBIX U APOOHO-PAIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JIJI PELICHUs] HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUSAMH: MHOTOWIEH OT OJHOW IEepEMEHHOM,
MHOTOYJIEH C LENbIMU Kod((UIMEeHTaMU, KOPHU MHOTOYJIEHa, NMPUMEHSTh JAeJIeHUEe
MHOI'O4YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera misa pemenus
3az1ady;

CBOOOZHO OMNEpHUPOBATh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpaBHEHWM, MaTpula,
ONPEEIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUI CMBICH, UCIOJIb30BaTh CBOKMCTBA
ornpenenuTens 2 X 2 Ajid BBIYUCIEHUS €ro 3HAYCHUs, NPUMEHSATh OMNPEICIUTENN
JUISl PELICHUs] CUCTEMBI JIMHEHMHBIX YPAaBHEHUM, MOJEIUPOBATH PEAIbHBIE CUTYyallUU
C IOMOILBID CUCTEMBI JIMHEMHBIX YpPaBHEHUW, WCCIEAOBATh IIOCTPOEHHBIE MOJIEIU
C IIOMOILBIO MAaTPULL U OIIPEAEIIUTENIEU, HHTEPIPETUPOBATH MOJyYEHHBIN PE3yIbTaT;

UCII0JIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMU JUIsl MPe0OpPa30BaHUs BbIPAKEHU;
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BBITIOJHATh TNPEOOpPa3OBaHUsI YHUCIOBBIX BBIPAKEHUH, COJAEp)KAIIMX CTEHEHH
C pallMOHAIbHBIM [1I0KA3aTENEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MoB sl mpeoOpa3oBaHUs JTOTapHUPMHUUECKUX
BBIPAKCHUM,

CBOOOZIHO OMEpUPOBaTh TMOHATUSMHU: HPpPALMOHANBHBIC, TOKa3aTeNbHBIE M|
jorapu(pMUUECKUe YpaBHEHMsI, HAXOAUTh WX PELIEHUS C IOMOIIBI0 PaBHOCHIBHBIX
NEPEXOA0B WM OCYILIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (GOpPMYIbl i MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOO/HO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATD
HEOOXOoauMbIe (POPMYJBI JJisi PEHICHHs OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
YPaBHCHUI;

MOJICIMPOBATh PEeaIbHbIE CUTYallud Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
yYpaBHEHUS, HEPABEHCTBA MO YCIOBUIO 33Jlayd, UCCIEAOBATh MOCTPOEHHBIE MOJEIU
C UCIIOJIb30BAHHUEM allliapara aiareopsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OINEpUPOBAaTh MNOHATUSAMU: (PYHKIUSA, CIOCOOBI 3aJaHus (QYHKIUH,
B3aUMHO OOpaTHble (DYHKIMH, KOMIO3ULMUsA (PyHKIMH, rpaduK (PyHKUIWHU, BBIIOIHITH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpapuKOB (PYHKIIHIA;

cBOOOJIHO ONIEPUPOBATh MOHATHIMU: 00JIaCTh ONPENEICHNUS U MHOXKECTBO 3HAUEHUM
byHKIMHN, HYTd QYHKINAN, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOZHO  ONEpPUPOBATH MOHATHSAMHM: UETHbIE M  HEUETHBIE  (PyHKIUH,

nepuoandeckre QyHKINU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOoJIbllIee 1 HAaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIHUS C HATYPAJIbHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHON (DYHKIMHM C HATYpaJbHBIM M LIEJbIM IOKa3aTeseM,
rpa@uk KOpHS N-Oi CTENmeHW Kak (PYHKUUMU OOpaTHOM CTENEHUW C HATypabHBbIM
NIOKa3aTelieM;

OTIEpUPOBATH MOHATUAMU: TUHEHHASI, KBapaTUIHAs U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CBOOOJHO OINEpUpOBaTh MOHATUSIMH: TIOKa3zaTelbHas M Jorapupmuyeckas
GyHKIMHU, UX CBOMCTBA U TpadUKH, UCTIOIB30BaTh UX rpadyKH ISl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
OIpeeeHHe TPUTOHOMETPUUYECKUX (DYHKIIMI YUCIOBOIO apryMEHTa;

MCIOJIb30BaTh Tpaduku GyHKUUN AJI UCCIIEOBAHMSI MIPOLIECCOB U 3aBUCUMOCTEH
IOpU pelleHuH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXaTb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEINYNHAMU;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZIHO ONEpUPOBaTh MOHATHAMH: apudmeTnyeckas U TIeoMeTpUuecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIasi T€OMETpUYECKas MPOrpeccHsi, JUHEHHBIM U
OKCIIOHEHITUATBLHBIA POCT, (OpMyJia CIOXKHBIX TMPOIEHTOB, HMETh IPECTaBJICHHE
O KOHCTAHTE;
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UCIIONIb30BaTh MPOTPECCHMU JJIA pPEIICHHs pPEalbHbIX 3aJad  MPUKIATHOTO
XapakTepa;

CBOOOJHO OIEPHUPOBATH TMOHATHIMU: MOCIEIOBATEIHLHOCT, CHOCOOBI 3aaHUA
MOCIIeI0BATEIHHOCTEH, MOHOTOHHBIE U OTPAHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3apOKJICHHS] MaTEMATUYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH IMOHITUSMHU: HEMpPEPBIBHBIE (YHKIWH, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEphIBHAS HA OTpPE3Ke,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pelIeHHs 3a/1a4;

CBOOOJHO ONEpUPOBATH MOHATUSMU: TEpBas U BTOpas MPOU3BOJAHBIC (HYHKIIUH,
KacatenbHast K rpaduky QyHKINU;

BBIYUCTISATh MPOU3BOJHBIC CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU JBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUS
3aj1ay.

MHo:xecTBa M JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHSATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMU,

HCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIICCCOB U SABJICHUM, TIPH PEIICHUH 33/1a4 U3 JPYTUX yYeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATHh TMOHITUSMH: ONPEICIICHUE, TeopeMa, YypaBHEHUE-
CJIC/ICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, JI0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koHiry oOyuenus B 11 kiacce oOy4aroniuiicss MOJIy4YHT CIETYIONINE MPEIMETHBIE
pE3yNbTATHI IO OTJIETBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«Anredpa U Havajga MaTEMaTUYECKOr0 aHATTU3a»:

Yucsia 1 BbIYUCIICHUSA:

CBOOO/ZIHO OIEpPUPOBATh MOHATUSMHU: HATypaJlbHOE U LEJ0€ YUCIO, MHOXKECTBA
HATYpaJbHBIX U LIEJIBIX YUCEN, UCIOIB30BATh MPU3HAKN JEIUMOCTH Lebix yncen, HO/I
1 HOK HarypanbHBIX yncen i peleHns 3a1ad, IPUMEHATh allrOpUTM EBKIINA;

cBOOO/IHO OTIEPUPOBATh MOHATUEM OCTATKA [0 MOJYJIIO, 3alIMChIBaTh HATYypaJbHbIE
YKUCia B PA3JIUYHBIX [TO3UIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEPHUPOBATh MMOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJIEKCHBIX 4YHCEJ, MPEACTABISATh KOMIUIEKCHBIE YHCIIa B alreOpanyeckod u
TPUTOHOMETPUUECKOW (OpMeE, BBIMONHATH apU(PMETHUECKUEe oOlepalud C HUMH U
M300pakaTh HA KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATh MOHATHSIMH: HppallOHalIbHbIE, IIOKa3aTeNbHbIE U
Jorapu(pMuyecKre HEPaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIbIO PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYUIECTBJISATH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

20



®denepanbHas pabouas nporpamma | Maremarnka. 10-11 kmaccel (yriryOn€HHBIA YPOBEHB)

CBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUIECKOE HEPABEHCTBO, IPUMEHSThH
HEoOXOoauMble (QOPMYJIBl JUJISI PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX
HEPaBEHCTB;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUN U
HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMbl W CHUCTEMBI-CIIEJICTBHS, HAXOAHWTH PEIICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUYECKHE YPABHEHHUS 1 HEPABEHCTBA, COJIEPKAIIME MOIYJI U apaMeTphl;

MPUMEHSTH IpauuecKre METOAbI AJIsl peICHHs YPaBHEHHUI U HEPABEHCTB, a TAKKe
3aJ1a4 C apaMeTpaMu;

MOJEJIMPOBATh PEaJbHbIE CUTYAIIMH HA SI3bIKE aIreOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHMSI, HEPAaBEHCTBA M X CUCTEMBI 10 YCIIOBHIO 337a41, UCCIIEI0BATh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, WHTEPIPETHPOBATH IMOJYyYECHHBIN
pe3yJbTar.

DOyHKUMHU U TPAPUKHU:

CTpOUTh TpadUKH KOMHO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIMU ABYX ()YHKIIMIA;

CTPOUTH I'€OMETpHUUEcCKHe oOpa3bl ypaBHEHHUH M HEPaBEHCTB Ha KOOPIAMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: IPAPUKA TPUTOHOMETPUUYECKUX (PYHKIUMH;

OPUMEHATh QYHKIUH JIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEalIbHbBIX IPOLECCOB.

Hauvana MaTeMaTH4eCKOro aHaIu3Aa:

WCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIENOBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBI;

HAaXOJIUTh HauOONbIIEE W HaUMEHbIIEe 3HA4YCHHs (YHKIMU HENpPepbIBHOU
Ha OTPE3KE;

UCIOJIb30BaTh  MPOU3BOJHYIO JJIS  HAXOXKIEHUA  HAWJIY4IIero  pelIeHUs
B MPUKJIAJHBIX, B TOM YHCJE COIMATBHO-DKOHOMUYECKUX, 3a/auax, sl ONpeaeIcHUs
CKOPOCTHU U YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION UiTu Tpadukom;

CBOOOZHO ONEpUpOBaTh MOHATUSIMH: MEPBOOOpa3Has, ONpeneiaEHHbIH HHTErpad,
HAXOJUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX QYHKIIUNA U BBRIUYUCIISATH HHTETpa 1o hopmyrie
Hrrorona—Jleiibuuia;

HAaXOJIUTh TJIOMIAHN TUIOCKUX (GUTYP U 0OBEMBI TN C TIOMOIILI0 MHTETPANIa;

UMETh TPEACTABICHWE O MaTeMaTHYeCKOM MOJCIMPOBAHUA Ha MpHUMEpe
cocTaByieHUs TU(PPepeHIINATbHBIX YPABHEHHUI;

pemarh MPUKIAIHBIE 3a7ad4d, B TOM 4YHCIE COIUATBHO-DPKOHOMHYECKOTO U
bu3nIECcCKOTo XapakTepa, CpeACTBAaMH MaTeMaTHIECKOTO aHaJIH3a.
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10 KJIACC
Ha3zBanue KosmuectBo OCHOBHBIE BU/IbI JICATEIIBHOCTH
OcHOBHOE coAepKaHUE
pazzeina (TeMbl) 4acoB 00yYarOIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Olepauu Hcnonws3oBaTh TEOPETUKO-
JNEUCTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHOKECTBEHHBIN armnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OIMCAHUSA XO4a PEIICHUS

PantmonanbHbie ypaBHEHUS
1 HEpaBEHCTBA.

CucreMpl TMHEUHBIX
YPaBHEHUM

[IppumMeHeHnEe TEOPETUKO-
MHO>KECTBEHHOTO armapara

IUTA pEIICHUS 3a]1a4.

ParmmonansHabie ynciaa. OOBIKHOBEHHBIS
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OCCKOHEUHBIC TIEPUOIUIECKHE APOOH.
[IpuMenenue qpobeit 1 NpOLEHTOB
JUISL PELICHUS TTPUKIAIHBIX 3a]1a4.
JlercTBUTENBHBIC YUCIIA.
PannonanbHbIe M MppallMOHATIBHBIE
gucaa. ApupMeTHIEeCKHEe Oneparun

C JIEUCTBUTEIILHBIMU YHUCJIAMH.
Moynp AEWCTBUTENBHOTO YUCIIA U ET0
cBoiicTBa. [Ipubnmxénnnie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTra
BBIYMCIICHUU.

MaTeMaTHYECKUX 3a/a4, a TaAKKe
peanbHBIX MPOLIECCOB U SIBIICHUI.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANIecKast IpoOb, MPOIIEHTHI;
UpparuoHaIbHOE U ACHCTBUTEIHHOE
YUCJI0; MOAYJb JE€HCTBUTEIBLHOTO
YUCJIa; UCTIOJIB30BaTh ATU MOHSATHUS
IIPY NIPOBEACHUU PACCYKIACHUN

U JI0Ka3aTebCTB, IPUMEHSTh PO
Y TIPOLIEHTHI IJI PELICHUS
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacier 3HaHUN U PEATbHOM KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKY U OLICHKY pe3yjbTaTa
BBIYMCJICHUU.
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OCHOBHBIE€ METO/IbI PEIICHUS LIEJIBIX

1 TpoOHO-paIMOHATBFHBIX YPABHCHHM
Y HEPaBEHCTB. MHOTOUICHBI OT OJIHOU
IIEpEMEHHOU. JleTleHne MHOro4IeHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTOWIEHBI C LIEIBIMU
kod(ppunmnentamu. Teopema Buera.
Pemenue cuctem JTMHEHHBIX
ypaBHEHU. MaTpuia CUCTEMBI
JMHENHBIX YpaBHeHUN. OnpeaenuTesnb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TI0
3HAYCHUS; IPUMEHEHHE OIPEICTUTEIIS
JUJISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHeHUM. Penienne npukiiaaaeix
3aJ1a4u C IOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IpuMeHATH pa3IUYHBIE METOIBI
pEIIeHNS pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJIL PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSAMHA MHOTOUYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOTOWIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis pemieHust
3ajJad.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MAaTPULIA,
OIPEICTUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpenenuTes 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICTUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEWHBIX YPABHEHHM.
MoaennpoBaTh peajgbHbIE CUTYalluU
C IOMOIILIO CUCTEMBbI JIMHEHMHBIX
YPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIBIO
MATPHILL U OIIPEIICIIUTEIIE,
MHTEPHPETUPOBATH MOTYUECHHBIN
pe3ysbTaT
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OyHKIMHU U TpauKH.
Crenennast QyHKIUS
C LIEJIBIM TOKa3aTeNeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anmuo oOpaTHbIe GyHKIIUH.
Komnozunms ¢pyukmuit. ['paduk
byHKIIUA. DIIeMEHTApHBIC
npeobpazoBanus rpadukoB GyHKIIH.
OO6acTh ornpeieNieHuss © MHOKECTBO
3HaueHui PpyHkmu. Hynm pyHkuun.
[IpomexxyTKH 3HAKOMIOCTOSIHCTBA.
YETHblie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINH.
[TpomexyTK MOHOTOHHOCTH
byHKIIMA. MaKCHMYMBl 1 MUHUMYMBI
¢bynkuuu. Haubomnpliee u HauMeHblIee
3Ha4YCHHUE (DYHKIMH HA POMEXKYTKE.
Jluneiinas, KkBaJpaTudHas U APOOHO-
nuHeHas QYyHKIUHA. DIIEMEHTapHOe
WCCJICIOBAaHNE U TIOCTPOCHHE IPAPUKOB
9TUX (PyHKITUH.

CreneHb ¢ 11eNIbIM TTOKA3aTeIIeM.
bunom HeroToHa.

CrenenHast yHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBolicTBa

U rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
croco0bI 3a7aHusl (PYHKIINN; B3aUMHO
oOpaTtHbIe (PYHKITUN, KOMIIO3HUITUS
byHk1mii, rpadux pyHKIMH, 00IaCTh
OIpe/ieNIEHUs] U MHOKECTBO 3HAUECHU I
byHKIMH, HYIU QYHKIWH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;
JWHEWHasA, KBaJlpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas: (QyHKIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PYHKIIHIA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITMH, MAKCUMYMBI I MUHUMYMBI
dbyHKIIMY, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHUe (PYHKIIMU HA TIPOMEKYTKE.
®opMyIUpOBaTh U WILTIOCTPUPOBATD
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTETNIEHHON (YHKITHIA.

Bripaxkats popmyiaamu 3aBUCUIMOCTH
MEX1y BETUUMHAMHU.

3HaTh ONpeieiCHNE U CBOMCTBA
CTENEHH C LIETIbIM II0Ka3aTeNEeM;
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NOAXO0AsIIyI0 (opMy 3anucu
JEUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

Apudmernyeckuit KopeHb 15 ApudmMeTnueckuii KOpeHb dopMyIUpOBaThH, 3AMUCHIBATH
N-O CTEIEHH. HaTypaJIbHOM CTENEHH U €ro CBOMCTBA. | B CUMBOJIMYECKOU (popme
WppanuonanbHele [IpeoOpazoBaHUs YUUCITOBBIX Y UCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHECHUS BBIPAKEHUI, COJIEpKAILINX CTETICHH N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HppannoHanbHble ypaBHEHHS. Haxonuts peniennst nppanroHaIbHbIX
OCHOBHBIE METO/BI PELICHUS ypaBHEHUH C TOMOUIBIO
UPpALMOHATIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCUIIBHBIE TTEPEXO/BI B PEIICHUA OCYIIECTBJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk QyHKINUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-o¥i CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM Ul QYHKIIUU CTENEHH C HaTypajJbHbIM
CTENEHU C HAaTypaJbHbIM [TOKA3aTEIEM NIOKa3areyieM
[TokazaTenpHas GyHKIIUS. 10 Crenenb ¢ paloOHaIbHBIM DopMyIupOBaTh ONPEICIICHHUE

Iloka3arenbHbIE ypaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpaduka
GYHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE
METO/Ibl PELICHUS TOKA3aTEIbHBIX
ypaBHEHU

CTEIEHH C PAllMOHAJIBHBIM
MIOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUH, COJIEPHKALTUX
CTEIEHH C PallMOHAJIBHBIM
MOKa3aTeJEM.

Hcnons3oBath udpoBbie pecypehl
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JUTSI IOCTPOEHUA rpaduka
MoKa3aTesIbHON (YHKIHUU U U3YUCHUS
€€ CBOMCTB.

HaxonauTk pelnienus moka3aTeabHbIX
ypaBHEHUN

Jlorapudmuyeckas pyHKIUs. 18 Jlorapudwm yucna. CroiicTBa JlaBath onpeneneHue Jorapudma
Jlorapudmuueckue norapudpma. JlecssTuuHbIE U 4yucIa; JeCATUYHOrO U HaTypaibHOro
ypaBHEHHUS HaTypaJbHbIC JIOTApU(MBI. norapugdma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnons3oBatk cBOMCTBA T0Tapu(MoB
coJiep KalluxX Jorapu(pMsbl. JU1s1 TpeoOpa3oBaHus
Jlorapudmuyeckast GyHKIIHS, JA0Tapu(PMUYECKHUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk gorapupmMuyeckoin
Hcnons3oBanue rpaduka QyHKIuu (GyHKIIMM Kak 0OpaTHOH
JUISl PELLIEHUS] YPABHEHHU. K II0KA3aTeJIbHOW U UCII0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIorapu(PpMUIECKON PyHKIIUU
OCHOBHBIE METOBI PELIEHUS JUTSL peLIeHus 3a/1ay.
Jorapu@MUYECcKUX YpaBHEHUH. Haxonute pemenus
PaBHOCHIIBHBIE IEPEXO/IbI B PELLICHUU JorapuMUYECKUX YpaBHEHU
JgorapuMUYECKUX YpaBHEHUIN C IOMOUIbIO PABHOCWIBHBIX IIEPEX0I0B
VI OCYILECTBIISASI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAaHT€HC U KoTaHTeHCc | JlaBaTh ompeneneHus cuHyca,

BBIPAKCHHUA U YPABHCHU A

YHUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHT€HC YHUCIOBOTO
apryMeHTa.

TpuroHomerpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHUCJIOBOI'O apIyMEHTA; a TAaK¥Ke
apKCHHYCa, apKKOCHHYyCa U
apKTaHI€HCa YUCIa.
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OIIPEJICTICHHE TPUTOHOMETPHUYECKUX
(YHKITHI YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmynsl. [IpeodpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA.
Pemenue TpuroHOMeTpHIECKUX
ypaBHEHUN

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (POPMYJIBI

TUTsI IpeoOpa3oBaHMs
TPUTOHOMETPHUUYECKHUX BBIPAKECHUN.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMN

IlocnenoBarearHOCTH
Y MPOTPECCUU

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3aJJaHUS TTOCIIEIOBATEILHOCTEM.
Metoa MaTeMaTU4E€CKOM MHTYKIINH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocaenoBarenbHocTu. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmerrnyeckast U reoMeTpudecKas
IIPOTPECCHUH.

beckoneuHo yoObiBatoias
reoMeTpruYecKas porpeccusl.
CymMa 0eCKOHEUHO YOBIBaIOIIEH
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHBIN U YKCITOHEHIIUAJILHBIN
pocrt. Hucno e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcrnionp3oBaHue Nporpeccuu

JJIs1 PELLICHUS] PEeaTIbHBIX 3a]1a4
MPUKJIAJHOTO XapaKTepa

OnepupoBaTh NOHATUSIMU:
IIOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ]aHUs TTOCIIEI0BATEILHOCTEH;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TomyuaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OCCKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOAUTH CYMMY YWICHOB
MIPOTPECCUM, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
reOMETPUYECKON IPOTPECCUM.
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Hcnonw3oBath nporpeccun

JUTSL petIeHust 3a/1a4 MPUKIaHOTO
XapakTep.

[TpumMeHATb GOopMYITy CIIOKHBIX
IPOLICHTOB JIJIsl pellIeHUs 3a]1a4
U3 peaybHOW MPAKTUKHU

HenpepriBHble GyHKIUN.
[IpousBonHas

20

HenpepriBHble PyHKIIMU U UX
cBoiicTBa. Touka pa3psbiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMI1 HETPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprMmeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIUN JUTs penieHus 3a/1a4.
IIepBas u BTOpast MpOU3BOAHBIE
dbynakuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y pAaBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BOaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHass CyMMBl,
IPOU3BEAEHUS, YACTHOTO U
KOMITO3ULIMH (DYHKITUI

OnepupoBaTh MOHATUAMU: PYHKIUS
HEIPEPhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (YHKLIUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
(GyHKUMN 1151 peleHus 3a1ay.
OnepupoBath MOHATUAMH: IIEPBASI U
BTOpasi IPOU3BOHbIE QYHKIINH;
NOHUMATh GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alMUCBIBaTh YPaBHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
IPOU3BEIEHUS, YACTHOTO U CIOXKHOU
GyHKIUU.

N3yuaTe NpOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbs30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICH POXU3BOTHOM

JUISL pELIEHUS 3a/1a4
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[ToBTOpEeHue, 06001IEHNE, 5 OcHOBHBIE MTOHATHUS Kypca anreopsbl [IpuMeHATh OCHOBHBIEC TOHATHS Kypca
cUCTEeMaTHU3alus 3HAHUI Y HayajJ MaTeMaTU4YeCKOro aHaJIn3a anreOpbl U HA4YaJl MATEMaTUYECKOTO
10 knacca, 000011eHNE U aHanu3a JJis peuieHus 3a1aqy
CUCTEMaTHU3alls 3HaHUN U3 peasIbHOM KU3HU U APYTHUX
IIKOJBHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPO'PAMME
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11 KJIACC
Ha3zBanue KosmuecTBo OcHOBHOE co/iepKaHKe pazjena OCHOBHBIE BU/IBI JICATEIIBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yYarOIIMXCs
HccnenoBanne (yHKINN 22 [IpuMeHeHne Mpon3BOHOM Ctpouts rpadpuk KOMITO3UITUU

C MIOMOIIBIO MMPOU3BOTHOM

K UCCJIEZIOBAHUIO (DYHKLIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPBIBHOMN
(GYHKIIUM Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKJICHUS HAaWITYYIlIEeTO
pelIeHus B MPUKIIAIHbIX 3aa4ax,

JUTSI ONIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
dopmynoii unu rpaduKoMm.
Kommno3unus GpyHKUuu.
I'eomeTpuueckue 00pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPANHATHOMN
IJIOCKOCTH

GYHKIUNA ¢ TOMOIIBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHUS Y CBOMCTB KOMIIO3HUIINH.
CtpouTth reomeTpruecKue o0pas3bl
YpPaBHEHUI U HEPABEHCTB

Ha KOOPJIMHATHOM TTOCKOCTH.
Hcnonp30BaTh NMpOU3BOAHYIO

JUTS UccleioBaHust QyHKIIUU

Ha MOHOTOHHOCTb U DKCTPEMYMBI;
HAXOJUTh HAUOOJIbIIIEE U HAUMEHBIIIEEe
3Ha4YeHUs (PYHKIIMU HETIPEPHIBHON HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEJOBAHUSI.

Hcnonp3oBaTh NpOU3BOAHYIO

JUUIS1 HAXOXKICHUS HAWITYYIIIEro
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COLMATBHO-D)KOHOMUYECKUX, 3a7a4ax,
JUISL OPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS MPOoLECcca, 3aJaHHOTO
dbopmyoii unu rpaduKom.

[Tony4ats npeacraBieHue

30



®denepanbHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOnaEHHBIH YPOBEHB)

O IIPUMCHCHHUU HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

IlepBooOpa3Has 1 uHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpasHas U onpeIeIEHHbIHN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpan. Haxoauts mepBooOpas3Hbie
HAXOXCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIHUN U BBIUYUCIATH
HNurerpan. ['eomeTprudeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
MHTETpana. Beraucnenue JleitbauLa.

OTpEeIeIEHHOTO MHTErpaia mno Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleliOHua. 1 00BbEMBI TEIT C TIOMOIIBIO
[Ipumenenue uHTErpana OTPEeIeIEHHOTO UHTErpalia.

JUTSl HAXOXKICHUS TITOIIaIeH 3HAKOMUTBCS C MATEMaTUYECKUM
IJIOCKUX (GUTYp B 00BEMOB MO/JICTUPOBAaHUEM Ha TIPUMEPE
F€OMETPUYECKUX TEIL Iu(depeHInaIbHbIX YPAaBHEHUI.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHU U
muddepeHnnanbHbIX YPaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MaremaTuyeckoe MOJIeIUPOBaHUE B Pa3BUTHH MAaTEMaTHKU

peabHbBIX MPOLIECCOB C TOMOIIBIO

nuddepeHuanbHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpuyeckue GyHKIIHH, UX Hcnonb3oBath 1iudpoBbie pecypchbl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpauKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT060p KOpHEH TPUTOHOMETPUUCCKUX TPUTOHOMETPUUECKUX (QYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C IOMOLIBIO U3YYEHHUs UX CBOWCTB.

HEPABEHCTBA TPUTOHOMETPUUYECKON OKPYKHOCTH. Pewate TpuroHomeTpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

yYpaBHEHUS U OCYIIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUIECKON

OKPYXHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBath HUGPOBBIE pECYPCHI
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpagukoB QyHKIMIA

WppanmonansHsle,
ITOKA3aTEeIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHUS
TIOKA3aTeJIbHBIX U JIOTApUPMUISCKUX
HEPaBEHCTB.

OCHOBHBIEC METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
norapuMUYECKUX YPaBHCHUH U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHON
u Jjorapu@mMudeckoit GyHKIui

K PEILICHUIO TTOKA3aTeIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
MEePEXO0B.

Pemate nppanunonanbHbie U
KOMOMHUPOBAHHbBIEC HEPABEHCTBA,

C IOMOIIbIO PABHOCHIIBHBIX
IIEPEXO0B.

Hcnonp3oBath rpaduueckre MEeTo bl
Y CBOMCTBA BXOJSAIINX B YpAaBHEHUE
WJIM HEPABEHCTBO (DYHKIIHIA

JUISL pEILIeHUS 3a/1a4n
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KommuekcHsle uncna 10 Kommiekcnsie uncia. Anredpandeckast | OnepupoBaTh NOHATHSIMMU:
U TPUTOHOMETpHUUYECKast POPMBI 3alIUCH | KOMIUIEKCHOE YHCIO K MHOYKECTBO
KOMILUIEKCHOTO YHUCJIa. KOMIIJIEKCHBIX YUCEN.
ApudmeTrueckue onepanuu [IpeacTaBisTh KOMIUIEKCHBIE YHCIIA
C KOMIUIEKCHBIMH YHCIIAMHU. B aJIreOpandeckon u
N3o0pakeHre KOMIUIEKCHBIX YHCET TPUTOHOMETpHUIECKOU (hopme.
Ha KOOPJAUHATHOM IIOCKOCTH. Brimonusars apudmMeTrnueckue
®opmyna Myaspa. Kopau n-oi Omepauy ¢ HUMH.
CTEIIEHU U3 KOMIUIEKCHOT'O YHCJIA. N3006paxaTh KOMILJIEKCHBIE YHCTIa
[IprMeHEHE KOMIUIEKCHBIX YU CET Ha KOOPAMHATHOM IIOCKOCTH.
JUI pelieHus (U3NIECKux U [Ipumensarts popmyny Myapa u
r€OMETPUYECKHX 3a]a4 N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0i CTENEHU U3 KOMILJIEKCHOTO YHCIIA.
3HaKOMUTBCS C MPUMEPaAMU
IPUMEHEHUSI KOMILJIEKCHBIX YMCET
JUTSL pELIEHUS] TEOMETPUUECKUX U
bu3nIecKuX 3a1a4
HatypanbHble 1 Lenbie yucia 10 HatypanbHble U 1esnble yncha. OnepupoBaTh MOHATUAMH:

[IpyumeHeHne MPU3HAKOB AEITUMOCTH
nensix uucen, HOJI u HOK, octatkoB
10 MOAYJIIO, anroputMa EBkinnaa

JUTS PEIIEHUS 3a]1a4 B [EbIX YU CIIax

HaTypaJbHOE U LIEJIOE YUCIIO,
MHO>KECTBO HATYpaJIbHbIX U IIEJIbIX
YHUCEl.

Hcnonbs30BaTh NpU3HAKK JETHMMOCTH
LIEJIBIX YMCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YnCET;
anroput™ EBKkinza as pereHus
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3a11ad4.
3anuchIiBaTh HATYpabHbBIC YHCIIa

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCJICHHUS

Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTb YpPaBHEHUH. OnepupoBarh MOHATUAMH: CHCTEMA U
UppanoHaIbHbIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYIHOCTb YPaBHECHUU U
MOKa3aTeIbHbIX CJIEICTBHSI. HEPABEHCTB; PEIICHUE CUCTEMBI WU
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U | COBOKYIIHOCTH; PABHOCUIBHBIE
ypaBHEHUI COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI.
UppAMOHATBHBIX, TIOKA3aTEJIbHBIX U Haxonuts penienus: cuctemM u
JAorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U palMOHANbHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PELICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 ypaBHEHUI 1 HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IprMeHSTh cUCTEMBI YpAaBHEHU N
peanbHOM KU3HU, MHTEPIIpETalus K PELICHHUIO TEKCTOBBIX 3a/1a4
IIOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3IMYHbBIX 00J1acTeH 3HAHUM U
peanbHOM KU3HU; UHTEPIPETUPOBATH
NOJIYYECHHBIE PEILICHHUS.
Ucnonw3oBath mudpoBbie
pecypchl
3agauu ¢ napameTpamu 16 PartmonanbHbie, MppalluOHANIBHBIE, Bri6upats cioco6 pemeHus

MOKa3aTelIbHbIE, TOTapu(pMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHMS,
HEPABEHCTBA U CHUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNbHBIX, TOTapU(PMUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C mapameTpaMu.
[TocTtpoenue u nccieToBaHue
MAaTEMATUYECKUX MOJICIIEN PEeATbHBIX
CUTYallU¥ C MOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHUW U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MOJYJIA U ITAPAMETPBI.

[IpumensTy rpaduyeckue u
AHAJIMTUYECKUE METOMBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C apaMeTpaMH, a TAKKE
uccieaoBanue GyHKIUNA MeTogaMu
MaTeMaTH4ECKOr0 aHAJINA3A.

CtpouTs 1 UcCIea0BaTh
MaTeMaTUYECKUE MOJEIU PEAIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 060061ICHKE,
cucTeMaTu3anus 3HaAaHUHN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE U cCUCTEMAaTU3AallU 3HAHUI

MonenupoBaTh peajibHbIE CUTyallU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpAKEHUS, YPABHEHM S, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
UCCIIE0BATh MOCTPOEHHBIE MOJIENIN

C UCTIOJIB30BAaHUEM arapara ajareOpsl,
UHTEPIPETUPOBATH MOJYYEHHBII
pe3ynbTar.

[TpumensaTs GyHKIIMHA

JUIS1 MOJICJIMPOBAHMS M UCCIIEIOBAHUS
peanbHBIX MPOLECCOB.

Petate nmpuknagHbie 3a1auu,
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B TOM YHCJI€ COLIMATIbHO-
HKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPeCTBAMU aNTreOphl
¥ MaTEMaTUYECKOTO aHaJI13a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

MHNOACHUTEJBHASA 3AIIMCKA

['eometpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpOBHE CpPEHEro OOIIEro
o0Opa3oBaHMsl, TaK KaKk 00ECIeYnBaeT BOZMOKHOCTh U3yUEHUs JUCIUILTUH €CTECTBEHHO-
Hay4YHOW HAMPABJICHHOCTH U MPEIMETOB TYMAaHUTAPHOTO UKIIA. [I0CKOJIBKY JTOrHYecKoe
MBILUICHHE, (QOpMHUpYyeMOe TMpU HU3YYCHHH OOYYaAIOUUMUCS TMOHSITHIHBIX OCHOB
TEOMETPUU, NPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHHHM LEMOYKU JIOTHYECKUX
YTBEPXKIACHUN MPU PENIEHUHA T€OMETPUUYECKHUX 3a7]a4, YMEHHUE BBIIBUTaTh U ONIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIOJIB3YIOTCS MPU PELIEHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3aad.

Ilenp ocBoeHusi mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pPa3BUTHE HMHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOyYaromuxcsi NpH H3yYECHUU
reOMETPUH, KaK COCTaBIISIOLIEH MpeaMeTHON obnacT «MaremaTtuka 1 MHPOpMaTHKa»
yepe3 oOeclieyeHue BO3MOMKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TriyOOKUX
T€OMETPUYECKUX 3HAHWM M JIEWCTBHM, CHEUU(PUUHBIX TE€OMETPUU, M HEOOXOIUMBIX
JUISL YCHEIIHOTO Mpo(ecCHOHaIbHOTO 00pa30oBaHMs, CBSI3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuopuTeTHBIMU 3aJayaMHd  Kypca Te€OMETpUM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOTO YPOBHS, SBIISIFOTCS:

pacuIMpeHue MPEACTaBICHUS O TEOMETPUU KAaK YacTH MHUPOBOM KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MUPOM;

(opMupOBaHKE NMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax KakK O BaKHEHUIINX
MaTEMaTUYECKUX MOJIETISAX, IMO3BOJSIOIIMX OINHUCHIBATh W M3y4aTh pa3HbIC SIBICHUS
OKpPY’Aarolllero MHpa, 3HaHHWE IOHATHWHOIO armaparta no pasueny «Crepeomerpus»
yueOHOro Kypca reOMeTpHH;

(opMupOBaHHE YMEHHUS BJIAJIETh OCHOBHBIMH MOHSTHSIMH O IPOCTPAHCTBEHHBIX
¢urypax m HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (QOopMyl U YMEHUE
UX TPUMEHSTh, YMEHUS JOKa3bIBaThb TEOPEMBbI M HAXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI
pelIeHus 3a/1ay;

(dbopMHpOBaHKE YMEHHUS pacliO3HABaTh HA YEPTEKAX, MOJIEIISAX U B pEalIbHOM MHUPE
MHOTOTPAHHHUKH U Tella BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopMHpOBaHWE TIOHUMAaHUS BO3MOXHOCTH aKCHOMATHUYECKOTO IOCTPOEHUS
MaTeMaTUYeCKUX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS pPOJM  AKCHOMATHUKH
IIPY MPOBEAEHUM PACCYKICHHUM;

dbopMHpoBaHMEe yMEHUS BIAAETh METOJAMHU JOKAa3aTelbCTB W  aJITOPUTMOB
pELIeHMs, YMEHUS UX MPUMEHSATh, MPOBOIAUTH JIOKA3aTEJbHBIE PACCYXKIEHUS B XOJE
pELICHNs] CTEPEOMETPUUECKUX 331a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHHUEM,
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dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0Ka3aTEeNbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUN W POJIM aKCMOMATUKU B MPOBEACHUU JI€TYKTHUBHBIX
pACCYXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIJICKTYAIbHBIX M TBOPUYECKHUX CITIOCOOHOCTEM
oOy4arolmuxcs,  TO3HABATENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHIH,
KPUTUYHOCTH MBIIIUICHUS], THTEpECca K U3yYEHHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEpPHOCTEH
B pCaIbHBIX JKU3HEHHBIX CHUTyallMsX W TPU U3YyYCHUU TPYTUX y4eOHBIX
IIPEIMETOB, MPOSIBJICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS pEaTbHBIX
CUTyalluil, HCCIEAOBAHUS TIOCTPOCHHBIX MOJENeH, HWHTEPIpEeTalud MOJTyYSHHBIX
pe3ynbTaToB.

OCHOBHBIMH  COJIEp)KATEIIbHBIMUA ~ JIMHUSIMA ~ y4eOHOro kypca «leomeTpusi»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATEI B IIPOCTPAHCTBEY,
«JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHEe 0o0yueHus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJEpXAaTelbHBIM JIMHUSM Y4E€OHOro Kypca, a
dbopMHpoBaHUE JIOTUYECKUX YMEHUN pachpelieisieTCss He TOJIbKO 0 COJEPKaTeIbHBIM
JUHUSM, HO U 1o rogam oOyueHus. Coxep:kaHue 0Opa3OBaHHsA, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbpIM 0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOMpOcaM oOywaromuecs oOpaiiainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUSIMU
W HaBbIKAMH TMIOCJIEIOBATEILHO U TOCTYMATENbHO, C COOJIFOJICHHEM TPUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUECKHX
MpEACTAaBICHUM O0O0yJYarIuxcs, pacmupsias U yoiyonsss e€, oOpa3ys HpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHimanui 00y4deHus, OCTPOSHUST HHANBUIYaTbHBIX
o0pa3oBaTeNbHBIX MPOTPAMM, OOECHEUUTh YIIIYOJIEHHOE W3yYeHHE TEeOMETPUU
KaK COCTaBJISIONIEH yuyeOHOTo nipeameTra «MareMaTukay;

MOATOTOBUTH OOYYAIONTUXCS K MPOJOJDKEHUIO M3YYEHUS MATEeMaTHKUA C y4ETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneyuBas MPEEMCTBEHHOCTh MEXIY OOIIUM
U po(peccoHanbHbIM 00pPa30BAHUEM.

Ha usyuenune yueOHOTO Kypca «I'eomeTpus» Ha yriIyOJIeHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 gaca B HeneIO).
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COJEPXAHUE OBYUYEHUA

10 KJIIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[ToHsiTHe 06 aKCMOMATUYECKOM MOCTPOCHUM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHue TMpsAMBIX B MPOCTPAHCTBE:  IE€PECEKAIOIINECH,
IapajuleNIbHblE M CKpEIIMBArOIKeECs NpsMble. [Ipu3Haku CKpEmMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: Mapajuie/IbHbIE IPSMBIE
B IIPOCTPAHCTBE, MApaJUIEIIBHOCTD TPEX NPSAMBIX, MAPAIIIEIBHOCTD IIPSAMOU U IIJIOCKOCTH.
[lapamnensHoe W IEHTpAJIbHOE MPOEKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHbBIC
CBOMCTBa MapaJUieIbHOTO MNpOoeKTUpoBaHus. M3o0pakeHue Quryp B mHapajieabHOU
IPOEKIHMHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJI MEXIYy HPSIMBIMHU
B mpocTpaHcTBe. IlapamiebHOCTh IIIOCKOCTEN: NapajuleibHbIEe IUIOCKOCTH, CBOMCTBA
napajuiebHbIX MI0ckocTel. IIpocTeiinme mpocTpaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH:
TETPa’Ap, NApALIEIEIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepnieHIUKYISAPHOCTh NPSMOW U IUIOCKOCTH: IEPIIEHAUKYJISIPHBIE MPsIMBIE
B IIPOCTPAHCTBE, MPSMbIC MTapaJUICIIbHBIE U MEPIICHIUKYJIPHBIE K IUNIOCKOCTH, MPU3HAK
MEPIIEHAUKYJISIPHOCTU TPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOW MHEPIEHIAUKYISAPHOU
I0CKOCTU. OpTOroHanmpHOE NPOEKTHpOBaHME. [lepneHAMKYIsIp W HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOU JO IUIOCKOCTH, IMPOEKIUS
buryps Ha IIJIOCKOCTB. IlepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPICHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepreHANKYIAPaAX.

YTrael B IPOCTPAHCTBE: YroJI MEXAY MPSIMOM U INIOCKOCTBIO, ABYI'PAHHBINA YTOJI,
JIMHEWHBIA yroJ JBYIrpaHHOTO yria. TpéxrpaHHbIl U MHOrorpaHHeie yribl. CBoiicTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YyIJa.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. [Ipu3zma: n-yroneHas npusma,
npsiMasi M HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsMOYTOJIBHBIN NapajuieNIeNUIe] U ero cBoicta. KpaTuaiimue nytu
Ha [IOBEpXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. [Mupamuna: n-yronbHas nupamuaa, IpaBUIbHAsS U YCEUEHHAS MUPAMUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mpaBWwiIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MpU3Ma M IpaBWIbHAsg NUPAMUIA, [PAaBUIIbHAL
TpeyroJibHasi MUpaMUJa U MPaBUWIbHBIN TeTpasap, Kyo. [IpeacTaBienue o mpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAIAP U UKOCADIP.

Boluucienue 31€eMEHTOB MHOTOTPAaHHHUKOB: p€Opa, auaroHanu, yribl. [lnomans
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, MIIOIIAlb OCHOBAHUI,
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TeopeMa 0 OOKOBOI NMOBEPXHOCTHU MpsiMON npu3Msbl. [lnomans 00KOBON MOBEPXHOCTH U
ITIOBEPXHOCTH IIPABUJILHOM NMUPAMUJIBI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CummeTpus B OPOCTPAHCTBE.  ODJEMEHTbl  CUMMETPUM  NPABHIIBHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBUJIBHOM  MHOIOTPAHHHUKE: CUMMETpUS
Mapajulelienunesa, CUMMETpUs NPABUIBHBIX IPU3M, CHUMMETPHUS NPABUIBHOU
IUPAMUJIBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, INIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpPBl. PaBeHCTBO BEKTOPOB. [I€WCTBHS € BEKTOpaMHU: CJIOKEHHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBOMCTBa
CJI0’KeHUA BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciiO. [IoHsATHE KOMIUIIaHApHbBIC
BEKTOpHI. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuno mnapamenenumnena.
Teopema 0 pa3yioKEeHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BekTOpaM. [IpssMoyroabHas
cucTeMa KoopauHaT B npoctpanHcTBe. Koopaunatel BekTopa. CBS3b  MEKIY
KOOpJIMHATAMH BEKTOPA W KOOPJAMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIIACC

Tena Bpaimenust

[ToHsATHS: TUIMHAPUYECKAS IOBEPXHOCTh, KOHUYECKAsK TOBEPXHOCTH, ChepruecKas
MOBEPXHOCTh, O0Opa3yloliue moBepxHocTel. Tena BpallleHUs: MWIMHAP, KOHYC,
yceu€HHBI KOHYC, chepa, map. BzammnHoe pacnonokenue cdepsl M TIIOCKOCTH,
KacaTenbHas TIIOCKOCTh K cpepe. M3o0pakeHue Ten BpaleHus Ha I0ckocTh. Pa3BépTka
UIMHApa U KoHyca. CumMeTtpus cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napajuenenunena v ciuenctsus u3 He€. OO0bEM NOpsMOW W HAKJIOHHOW MPU3MBI,
MUIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U MapoBOTrO CErMEHTa.

KomOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHasi B UITUHD,
oIvcaHHas okoJo unuHapa. [lepeceuenne cdepsol u mapa ¢ miockocTbio. Kacanue mapa
U cdepbl WIOCKOCThI0. [oHsATHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO cephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHHUS.

[Tnomaakr MOBEPXHOCTU UIUMHIPA, KOHYCA, IIOMIaaAb chephl u e€ yacteid. [logodue
B mpoctpanctBe. OTHOIIEHNE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (QUTYD.
[IpeobpazoBanne  momobusi, romoTeTus.  PemieHwe 3agady  Ha  IJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue cedeHW MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYCHHS IHJIMHIPA
(mapayienTbHO U TIEPIEHIUKYJIIPHO OCH), CEUeHUs KOHYca (MapayieibHOE OCHOBAHUIO U
MPOXOAIIee Yepe3 BEPIINHY), CEUCHHUs IIapa, METOJbI MOCTPOCHHS CEUEHUH: METO[
CJIEJIOB, METOJl BHYTPEHHETO NMPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Omnepauny Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIWHAT
B nipocTpancTBe. KoopauHats! BekTopa. Pasnoxenue Bekropa o 6azucy. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a1a4.

J{BUKeHUS B IPOCTPAHCTBE

JBrxenus npoctpancTBa. OtoOpaxkenus. J[Brwkennst u paBeHCTBO duryp. OO0mme
CBOWMCTBA JBWKCHUW. Buabl JIBWKEHWUN: NapaUieIbHbIA NEPEHOC, LEHTpAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHs, MOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 ki1acca oOydaromuiicss HAy4uTCs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPHU PEIICHUN
3aJlay ¥ POBEJICHUHU MaTEeMaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HHX TMPU PCHICHUU
reOMETPUYECKUX 3a]1aY;

KJacCU(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OMIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMU B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHMKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKH, BEIOMPAst OCHOBAHUS JTsI KITaCCU(UKAIIHH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH NapaJIJICIbHOE, IEHTPAIBHOE i OPTOTOHAITBHOE TIPOSKTHPOBAHNE QUTYP
Ha TUIOCKOCTD, BBITIOJIHATH H300paxeHus: GUryp Ha TIOCKOCTH;

CTPOUTh CCUYCHHSI MHOTOTPAHHWKOB pAa3IMYHBIMH  METOJaMH, BBITTOJTHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY,
cOOKy, CHU3Y;

BBIYHCIIATh IUIOMIAMA TOBEPXHOCTEH MHOTOIPAHHUKOB (TpuU3Ma, NUPAMHIA),
TCOMETPUUCCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OMEPUPOBATh TOHITHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CHUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJHO  OMEPUPOBATH  MOHSATUSMU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOPJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATDH JCHCTBHUS HAJl BEKTOPAMH,

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXIIEHUE
T€OMETPUYECKUX  BEJIMYHMH, TMPUMEHSS HW3BECTHBIE METOJbl TMPU  PEIICHUU
MaTEeMaTHYECKHX 3a7a4 MOBBIIIIEHHOTO M BRICOKOT'O YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMe  MOporpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJEKaTh,  MPEOOPa30OBHIBATH u MHTEPIPETUPOBATH uH()OpMAaITHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/ICTABICHHYI0 HAa 4YepTexax Hu
PUCYHKaX;

OPUMEHSTh TOJIYYCHHbIC 3HAHUS Ha TMpPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh W3YUYEHHBIC MOHSTHS B MPOIECCE MOMCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYallMH Ha
A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUM U TEOpEeM, anmnapara aareopsbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUHH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTalax pa3BUTHUSI T€OMETPUU KaK COCTaBHOMU
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiiacca o0yuaromuiics HayqYuTcs:

CBOOOJTHO OMIEPUPOBATH MOHSITHUIMU, CBSI3aHHBIMU C IIMJIMHIPUYECKON, KOHUYECKON
U c(hepuveCcKOil MOBEPXHOCTIMU, OOBSACHATH CIIOCOOBI TTOJTYUECHHUS;

OTIEpUPOBATH TOHITHSIMH, CBI3aHHBIMH C TEJIAMU BPAIICHUS: IIJTHHIAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh TeNa BpalleHus (IWIMHP, KOHYC, cdepa U 1map) U OObACHITH
CIIOCOOBI MOTYYEHUS TEJ BpAIllCHHUS,

KJIacCU(UIIUPOBATH B3aHMHOE PACTIONIOKEHUE CPephl U TIIOCKOCTH;

BBIYHCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJI BpalleHUs, 00bEMBI U
TJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpalICHUS, T€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOPMYIT;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C KOMOMHAITUSIMU TEJI BpAILIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO chepshl,
cdepa, BIUCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPAIllCHHUS,

BBIYHCIIATh COOTHONICHHUS MEXIy IUIOMAsIMU TOBEPXHOCTEH u 00bEMaMu
IMOJ0O0OHBIX TEN;

U300pakaTh H3ydaemble (UTYPBI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJI BpaIlleHUS,

U3BJICKATh, MHTEPIPETUPOBATH u npeoOpa3oBLIBAThH uHdopmaruio
O TIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTypax, MPEICTABICHHYI0O Ha 4YepTekKax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MTOHATUEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATD OIEpalliid HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IMHAT;

pemaTth reOMETPUUYECKHEe 3aJadyd Ha BBIYUCICHUE YIJIOB MEXKIY MPSAMBIMH U
IJIOCKOCTSMH, BBIYMCIICHUE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B IIEJIOM,
Ha MMPUMEHEHHUE BEKTOPHO-KOOPAUHATHOI'O METO/Ia MPH PEIICHUU;
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CBOOOJ/IHO OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C JIBH)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJTHATh H300paXEHUSI MHOTOTPAHHUKOM M TEJI BpaIlleHUs TIPH MapaiIeIbHOM
MEPEHOCE, EHTPATbHON CUMMETPHUH, 3€PKATbHOM CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
IPSIMOM, peoOpa3oBaHMs TIOI00MS;

CTPOUTHh CEYEHUSI MHOTOTPAHHUKOB W TEJI BpalICHMS: CEUCHHUA LWIMHIpa
(mapayieTbHO U MEPIEHIUKYIIIPHO OCH), CEUSHHUS KOHYca (MapajieIbHOE OCHOBAHHUIO U
MIPOXOJIAIIee Yepe3 BEPIIMHY), CEUCHHUS 1apa;

MCII0JIb30BaTh METO/Ibl MIOCTPOCHUSI CEUEHUI: METO/I CIIe/I0B, METOJ BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

IPUMEHSTh TeoOMeTpuueckue (HaKThl Ui PEIICHUS CTEPEOMETPUYECKHX 3ajad,
MPEIOJaralonMx HECKOJIbKO IIAroB PEIICHUs, €CJIM YCIOBHUS MHPUMEHEHHUS 3aJ1aHbl
B SIBHOU U HEABHOU (hopme;

pelIaTh 3aJa4d Ha J0Ka3aTelbCTBO MAaTEMaTUYECKUX OTHOIIEHWW W HAXOXKICHUE
FeOMETPUYECKUX BEJIMUUH;

MPUMEHATH MPOrPpaMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MIpY PEIICHUU CTEPEOMETPUUECKUX 3a/aY;

NPUMEHATh TOJIyYEHHBbIC 3HAHMS HA TPAKTHUKE: CpaBHUBATh, aHAJIU3UPOBATH U
OIICHUBATh PEAIbHBIC CUTYAIMH, TPUMEHATh U3YUCHHBIC TTOHSATHUSI, TEOPEMbI, CBOMCTBA
B IIPOIlECCE€ TOMCKA pelIeHus MaTeMaTH4YeCKh C(QOopMyIupoBaHHON MPOOJIEMBI,
MOJICJIMPOBAaTh PEAJbHBIE CUTyallud HA S3bIKE T€OMETPHUH, UCCIIENOBATH MTOCTPOCHHBIC
MOJIEIM C UCTOJIb30BAHUEM T€OMETPUUYECKUX TMOHSITHH M TeopeM, ammapara ajireophl,
peliaTh NPakKTUYECKUE 3aa49H, CBSI3aHHBIE C HAX0XKICHUEM F€OMETPUUECKUX BEITUYNH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTallax pPa3BUTHS I€OMETPUU KaK COCTAaBHOM
yacTu (pyHIaMeHTa pa3BUTHUSI TEXHOJIOTHUH.
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10 KJIACC
Hassanune KommuecTBo OCHOBHBIE BUBI JIEITEILHOCTA
OcHOBHOE coiep)KaHUE
paszena (TeMbl) Kypca 4acoB ydanmxcst
BreneHue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIC OnpenensiTe MI0CKOCTh KakK (GUrypy,

burypsi.
[TonsiTHA cTEepeOMETpUH: TOUKA,

npsiMast, INTIOCKOCTh, MTPOCTPAHCTBO.
OcHoOBHBIE MTpaBUiIa U300paAKEHUS

Ha PUCYHKE TUIOCKOCTH, MapaJlIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka.

[TonsTHS: IEpECEeKaIONTUECs TNIOCKOCTH,
nepeceKarouecs mpsMasi U TNIOCKOCTh;
MOJIyIIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
IPOCTEUIITUX MPOCTPAHCTBECHHBIX
buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPECOMETPHUH U TICPBBIC
CJIEJICTBHSI U3 HUX.

CriocoObl 3a1aHUs IPSIMBIX U
TJIOCKOCTEH B MPOCTPAHCTRE.
O0603HaYeHUS PSMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHUi

B KOTOPOM BBIMOJHAETCS TUIAHUMETPHS.
Jlemats mpOCTEUIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCMOMATUKH TJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HIcaIU3aIEeH KOTOPHIX
SIBJISIFOTCSI aKCOMBI T€OMETPUHU.
N3yuarh, NpUMEHSTH NPUHIIUIIBI
MMOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOESKTUPOBAHUS, METO/]
MIEPEHOCA CEKYIEN ITOCKOCTH.
Pemiats crepeoMeTpruyecKue 3a1auu:
Ha OMpeJeieHNe BUAa CEUCHUS U
HaX0JICHUE €ro IJIONIAIHN.
AKTyanu3upoBath (GaKThl U METOJIbI
MJIAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOJAUTH aHAJIOTUH.

Hcnonb30BaTh MpU peLICHUH 3324
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nupamMubl, Kyoa v IpU3Mbl, KOTOPBIE
MPOXOJIAT uepe3 ux peéopa.
N306paskenne nepecevyeHus
MOJIYYEHHBIX TIOCKOCTEH.
PackpativBanue mocTpOEHHbBIX CEUEHHI
Pa3HBIMU LIBETAMH.

Meron cnefoB s IOCTPOECHUS
ceueHnid. CBOMCTBA NIEPECECUEHUN
MPSMBIX U TI0cKOCcTer. [locTpoeHune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIMCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNE IUIAHUMETPUMU.

TeopeMa 0 MpoONnoOpUHOHATBHBIX
otpeskax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEkKAX.
Uctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

cleIyIoNue MaHUMeTpruYecKre hakThl
Y METOMBI:

Teopembr Qasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JI€JIEHUS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOCApEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUU
TpeyroiabHuka. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[Tpu3Haku no100us TPEYTrOILHUKOB.
[Tomy4ats mpencraBieHus 00
OCHOBHBIX ATaIlax pa3BUTHUSI TEOMETPUH
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

Bzaunmuoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenmBaromuecs
npsaMsble. [Ipu3Haky ckpemumBaromumxcs
PSMBIX.

[TapannenbHble npsiMble

Knaccuduimposars B3auuMHOE
pacmosoKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKAMH U TIPUBOJSI IPHUMEPHI
W3 peabHOU KU3HMU.
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B IPOCTpaHCTBE. Teopema

O CYLIECTBOBAHUY U €IMHCTBEHHOCTH
MIPSIMOU MAPAJIIENBHON TAHHOU
MPSIMOU, MTPOXOIAILEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKallel

Ha JTAHHOM IIPSMOM.

JleMMa 0 TiepeceueHUN MapaIeIbHbIX
MPSIMBIX INTOCKOCTHIO. [[apannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapannenbHOE IPOESKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MAPAJIIECITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX QUTYp B MapajyieIbHON
IIPOCKLINH.

LlenTpanpHas mpoEeKLUSI.

VYroJs ¢ COHanpaBIEHHBIMU CTOPOHAMM.
Yron Mex1y npsMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCIIEOBAHNE, CBS3AHHBIC

C pacmoJI0KEHUEM MTPSMBIX

B IPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOU, IPOXOAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaleH Ha IPYrou MpsIMO; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
MAPAJUICITBHBIMU MPSAMBIMU; TEOPEMY

0 TPEX MAPAIUICIIBHBIX MPSIMBIX.
Jloxa3pIBaTh NMpU3HAK
CKPEIIMBAIOIINXCS MPSMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3bIBaTh TEOpEMY O PABEHCTBE
YIJIOB C COHAIIPABIICHHBIMU CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapajuieNIbHbIM U [IEHTPaJIbHBIM
IIPOEKTUPOBAHUEM M KaK BBITIOJIHSIECTCS
MPOEKTUPOBAHKUE (PUTYD HA MIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA MapajjI€IbHOIO
MPOEKTUPOBAHMUSL.

N300pakats B mapauieIbHON
MIPOEKLINU PAa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeomeTprueckue 3aaaqu
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoUTh MOKa3aTeNIbHbBIE
paccyXIeHus MPH PEeUICHUH
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHATU3UPOBATH U
OLIEHUBATh YTBEPKICHUS C LEIbIO
BBISIBJICHHSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
MoaenupoBaTh peaabHbIC CUTYalH,
CBSI3aHHBIE CO B3aUMHBIM
pacroIoKEeHUEM MPSIMBIX

B MIPOCTPAHCTBE, Ha S3BIKE TEOMETPHUH.
HccnenoBaTh NOCTPOSHHBIE MOJIEH
C UCTIOJIb30BaHUEM T€OMETPUIECKIX
MOHSATUH U TEOPEM, amnmnapara aareopsl,
IU(PPOBBIX PECYPCOB.

[lomy4ats mpeacTaBiieHHE

O LIEHTPAJIbHOM MPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MIEPCTICKTHBBI

[TapanneabHOCTh MPSMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: mapamieabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH NMPSIMOU U
mockocty. CBOMCTBA MapallIeIbHOCTH

Knaccudummposats B3auMHoOe
PACIIOJNIOKEHUE TIPSIMOU U TNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOILUE ITIPUMEPBI
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HpﬂMOﬁ U IIJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BBIYMCJICHHUEC U JOKA3aTCIbCTBO,
CBA3aHHBIC C ITapaJlJICJIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICITBHOTO APYTOW MPSIMOM.
Pacuér orHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS ceYeHul Ky0a

U Tlapajuielienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

[TapamiensHble mockocTu. [lprusHaku
MapaJJICIbHOCTH ABYX IJIOCKOCTEM.
TeopemMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
IIPUHAIEKAITYIO JAHHOU IUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTE:
0 MapaJyIeIbHOCTH MPSIMBIX
IIEpEeCEeUCHUs PU IEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3kax napajiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKY NapaJICIbHBIMU

U3 pearbHOU KU3HU.
DopMyJIMPOBATh ONPEIEICHUE
NapaJuIeIbHBIX MPSAMON U INIOCKOCTH.
Jloka3pIBaTh IpU3HAK

0 MMapaJUIENIbHOCTHU IPSIMON U
IIJIOCKOCTH; CBOMCTBA MapaAJIJICIIbBHOCTH
MPSIMOU U TUIOCKOCTH.

Pewiats crepeoMeTpudecKkue 3a1aun
BBIYMCJIEHUA U TI0KA3aTEIbCTBO,
CBS3aHHBIE C [TAPAIIICIIBHOCTBIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pewars npaktuyeckue 3a1adu

Ha IIOCTPOCHUE CEUEHUN Ha YepTe)Kax
TETpa’pa v NapajuIeIeInIea.
Pewiars crepeoMeTpuyeckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PEILICHUN T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C APAJUIEIbHOCTHIO
IJIOCKOCTEMN.

CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYAlluH, CB3aHHbIE

C NMapaJUIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCUCHUU HpSIMOI?I
C AByMs 11apaJlJICIIbHBIMUA TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYalluH,
CBA3AHHBIC C TAPAJIJICIIbHOCTBIO
HpHMOfI " IINIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BbIKC T'COMCTPUN

[lepneHANKYISPHOCTH
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha IUIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue ajimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuieJernunese.
[leprieHIMKYISAPHOCTH NPSIMOM U
110cKoCTH. [Ipr3Hak
NEePHEHIUKYIIPHOCTH PSIMOU 1
IJIOCKOCTH. TeopeMa o CyIlecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOU,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIECHANKYIISIPHOM
K IUIOCKOCTHU. I1nockocTu u
NEPHEHIUKYJIAPHbIE UM MpsAMast

B MHOTOTpaHHUKAaX.
[TepnieHauKyIsIp U HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

Y3 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX NEpNEHINKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (PaKThl U METObI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH aHAJIOTHH.
DopMyIUPOBATH OIIPEACIICHHUS:
MEePIECHIUKYISPHBIX TPSIMBIX

B IIPOCTPAHCTBE; ONPEICICHUE MTPAMOI,
MEPIEHAUKYJISIPHON K MIIOCKOCTH.
Jloka3pIBaTh: ieMMy

O MEPIEHINKYISIPHOCTH IBYX
MapasuiesIbHbIX MPSMBIX K TPEThEH
MPSAMOI; TEOPEMBI O CBSI3U MEXKITY
MapajuieIbHOCTBIO MPSAMBIX U UX
MEPIIEHAUKYIJISIPHOCTHIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y IUIOCKOCTHU;, TEOPEMY

O CYIIIECTBOBAaHUM U €IUHCTBEHHOCTH
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIEHAUKYIJISIPHOM K TAHHOMN
TJIOCKOCTH.

N300paxaTh B3aMHO
MEPIEHAUKYJIISIPHBIE IPAMYIO

49



®denepanbHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOnaEHHBIH YPOBEHB)

VYT0J1 MeXIy CKpEeIUBAOIUMUCS
psAMbIMU. [1OMCK eprIeH TNKYISIPHBIX
MPSIMBIX C TIOMOIIBIO
MIEPIIECHIUKYJIPHBIX IIIIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceueHuii Kyoa, IPU3MBI,
IIPAaBUJIBHOW NMUPAMU/IBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKLIHUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTHU. IInockocTr
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesAuKyIspHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cummeTpuu. 1IpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrostnuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTh
NIEPIEHANKYJIAPBI: CHMMETPHS, CIIBUT
TOYKH I10 ApaJUIETIbHON MPSMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
DopMyJIMPOBATH CBOKMCTBO
MEPIIEHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4aTth npencTaBieHUE O 3HAYCHUH
MEePIEHANKYIIAPA IS APYTUX 00IacTe
Hayku ((u3KKa, YHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TON IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPax U TEOPEMY
00paTHYyI0 TeopeMe O TPEX
NEPIEHANKYIIAPaX.

[lomy4ats mpeacTaBiieHHUE

00 OPTOTrOHATLHOM MTPOCKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY O MPOEKIUHU
TOYKHU Ha NPSIMYIO.

Pemate crepeomMeTpuyecKkue 3a1aum,
CBSI3aHHBIE C TIEPIICHIUKYIISIPHOCTHIO
IIPSAMOM U INIOCKOCTH.

Pewats npukinaaHsie 3agauu,
CBSI3aHHBIE C HAXOXKJECHUEM
r€OMETPUYECKUX BEJINYHUH.
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Pemate crepeomeTpuyeckue 3a1auu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MTPOEKIIMHM.

CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.
AHanmM3upoBaTh U MOACIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSIMOU U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAHUEM ammapara ajareopsl

VYTbl U pacCTOAHUSA

16

IToBTOpEHHUE: Yyroyu Mex 1y NpsAMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

IToBTOpEHHME: yron Mexny
CKPEILHBAOIIUMUCS ITPSAMBIMU

B IIPOCTPAHCTBE. [ eoMeTpruueckue
METO/bl BBIYMCIICHUS YIJia MEXIY
IIPSIMBIMM B MHOTOT'PaHHUKAX.

AKTyanu3upoBaTh (GaKkThl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUH.
DopMyIUPOBATH OIIPEIECICHUE
JBYTPaHHOTO yTJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOIO YIJIA.
KnaccuduimpoBatb 1ByrpaHHbIE YTIibl
B 3ABUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsiil yroi. CBOMCTBO
JIMHEWHBIX YIJIOB JBYTPAaHHOTO yIJa.
[leprieHIMKYISIPHBIE IUNIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYIISIPHBIX
mrockocren. [IpusHak
MEPIEHAUKYIJISIPHOCTHU IUIOCKOCTEN;
TE€O-peMa O IPSIMOU MEPECECUEHUS ABYX
ITOCKOCTEN MEPHEHIUKYIISIPHBIX
TPETHEH IIOCKOCTH.

[IpsAMOYTONBHBIN NTapalIeIeNIeN;
Ky0; U3MepeHus, CBONCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
Teopema 0 nuaroHaau NpsIMOYrOJILHOTO
napauIeeIuIea u CIIeICTBUE U3 HEE.
CrepeoMeTpUueCKUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PaCIIOJI0KEHUEM MPSMBIX U IJIOCKOCTH.
[ToBTOpEHNME: CKPEIIMBAOIIAECS
npsiMbIE, MapAJIEIbHbIE INIOCKOCTH

B CTaH/IAPTHBIX MHOTOIpaHHUKAX.
[Tapa mapanienbHbIX IIOCKOCTEH

Ha CKPEIIUBAIOIINXCS NPSIMBIX,
pPaCCTOSTHUE MEXKTY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU

B IIPOCTBIX CUTYyAIIUSIX.

Onyckanue nepnesauKyiIsipos,

@opMyIUPOBATH ONIPEACICHUE B3AUMHO
NEPHEHANKYJIIPHBIX MIJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIIEHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEN.

@opMyIUpPOBATH CIEICTBHE

(U3 mpU3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIIpHA
IIPAMOM, IO KOTOPOU NIEPECEKAOTCS IBE
IJIOCKOCTH, 3TU MJIOCKOCTSM.
JIoKa3bIBaTh YTBEPKIACHUS O €ro
CBOMCTBAXx; TEOPEMY U CIIEICTBUE

U3 HE€ O JUaroHaJsaX MpsIMOYTOJIbHOTO
napajuieienuneaa.

Pemate cTepeoMeTpudecKkre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCITONb3YS
IJIaHUMETPUUYECKUE PaKThl U METOABI.
[IpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYXKACHUS NIPH
pELIeHNH TeOMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanM3upoBaTh U MOAEIUPOBATH

Ha SI3bIKE T€OMETPUH PEaTbHbIC
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKH; NPSIMOM; INIOCKOCTH.
Brruncienue paccTossTHUN MEXKITY
CKPEIIHUBAOIIUMUCS MPSIMbIMU

C MOMOIIBIO NEPIEHANKYISIPHOMN
TTIOCKOCTH.

TpéxrpaHHbli yroj, HEpaBeHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema IMudaropa, reopemsl
KOCUHYCOB U CUHYCOB

IUISl TPEXTPAHHOTO YTiia. JJIE€MEHTHI
chepuueckoit TeOMETPHH:
reoe3MYECKUe JMHUN Ha 3eMJie

C NIEPIIEHAUKYIPHOCTHIO MPSMBIX U
IIJIOCKOCTEN.

HccnenoBaTh MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIH30BAHUEM
ammapara anreOpsbl.

Pemats npukiagHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHHEM
Te€OMETPUYCCKUX BEITMYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIOHHAS
npu3msl. [IpaBuibHas npusma.
[Ipstmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Napauiesaenunes, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
MOJIYIIPABUIIbHBIE MHOTOIPAHHUKH

PaboTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTapHH.

AHaNIM3UPOBATH PEIICHUE 3a0a4H.
Pucosars BbIITyKIIbIE MHOTOTPAaHHUKH
C 3aJlTaHHBIMH CBOMCTBAMU;
BOCCTAHABJIMBATL OOIUN BUI
BBIIMTYKJIOTO MHOTOIPaHHUKA T10 IBYM
€ro MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PucoBaTp BBIITyKJIbIE MHOTOTPAaHHUKH
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C pa3HOM SUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEI0OBATHh BO3MOKHOCTH MOJTYy4YECHUS
pe3ynbTaTa Ipy BapbUPOBAHUM JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIbHBIX
MHOTOrpaHHHUKOB. [lmaHupoBath
MIOCTPOCHUE MPABUIIbHBIX
MHOTOTPaHHHMKOB Ha MTOBEPXHOCTSX
JPYTUX IPABUIIbHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

ITonsiTHe BEKTOpA Ha MJIOCKOCTH

U B POCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajjieenuneia, yMHOKEHHUE BEKTOpa
Ha YKUCJIO0, Pa3JIOKEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JICKAITUX
B OTHOU IIJIOCKOCTH.

CkansipHOoe TpOU3BEICHUE,
BBIUHCJICHUE yIJIa MEXy BEKTOpAaMHU

B IPOCTPAHCTBE.

[Ipocrelimme 3a1a4n ¢ BEKTOpAMU

AKTyanu3upoBath (GaKThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH Y B MPOCTPAHCTBE;
KOMILJITAaHApHBIE BEKTOPHI. [[prBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh MpaBUJia BHIMOJIHEHUS
JIEUCTBUU CIIOKEHHUS U BBIYUTAHUSA
BEKTOPOB, YMHOXEHHUS BEKTOpa

Ha YHCJIO.

Jloka3bIBaTh MPH3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IIOKEHUHU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOpaM
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[ToBTOpeHue, 0600IICHNE
M CUCTEMAaTH3alUsI 3HAaHUHU

O06o01aronee NTOBTOPEHUE MOHITUH
Y METOJIOB Kypca T€OMETPUH

10 kmacca, cucreMaTH3alis 3HAaHUH.
Hctopus pa3BuTHs cCTepeOMETPUH KaK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHUM

Pemate cTepeoMmeTpudeckre 3a1aun
Ha J0Ka3aTeIbCTBO MATEMATHIECKUX
OTHOLIEHUH, HAX0XKJACHUE
reOMETPUUYECKUX BEJIMYMH (IJIMH,
YTJIOB, TUIOIIAIeH, 00BEMOB).
Hcronb30BaTh MPU pELLICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIIbHbBIE PACCYKICHU

IIPU PELIEHUN CTEPEOMETPUUECKHUX U
IJIJAHUMETPUYECKHUX 3a/1a4.
CpaBHUBATH U aHATM3UPOBATH
peabHbIE CUTYAIUU U BBISIBISTH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3bIKE TE€OMETPUU.

MopenupoBaTh peajbHyH0 CUTYaLUIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATH
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM arlnapara ajareopsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOTpaMMBI IIPY PELICHUN 3a4a4.
[Tomy4ats npeacTaBieHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYKaIOIIUN MUD,
CBSI3aHHOM C peaqbHbIMU O0BEKTAMH,
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IIOMOTaIOLIEN PEIIUTh pEealIbHbIE
JKA3HEHHBIE CUTYAllUH O POJIN
CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LHEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUMN.

Hcnonb3oBath HU(POBBIE PECYPCHI

I/ICCJIGIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC
HasBanune KommuecTBo OCHOBHBIE BUIBI IEITEIHHOCTA
OcCHOBHOE co/iepKaHue
pazzena (TeMbl) Kypca YacoB yqaImxcs
AHanuTH4eCcKasi reoMeTpus 15 [ToBTOpEHUE: KOOPIMHATHI BEKTOPA AKTyanu3upoBath (DaKThI U METOBI

Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
MIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YpPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekTopnoe npoussenenue. JInneiinpie
HEPABEHCTBA, JTUHEWHOE
pOrpaMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI Pacyéra
yTila MEX]ly NPSAMBIMHU U TUIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pacCTOSIHUS OT TOYKH J0 MIIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCcTosHUN OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nipamMu/ie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpJWHATAMH.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOEHUS U €r0 CBOMCTBA.
Bb1ynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHO>KE€HUS JIJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
Br1BOAUTH ypaBHEHHUE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JIO TIJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJIMHATHBINA Y BEKTOPHBIA METOIBI.
[IpoBOIUTE TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYXKICHUS

IIpY PEIICHUU T€OMETPUUYECKUX 3a1a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIWHATHOT'O METO/A.
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AHanM3upoBaTh U MOJICIIUPOBATh
Ha SI3bIKE TEOMETPHUU pealIbHbIC
CUTYaIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara anreopsbl.

Hcnonb3oBaTh KOMIBIOTEPHBIE
IPOTrPaAMMBI.

3HaAKOMUTKCS C UICTOPUEHN pa3BUTHUSA
MaTEeMaTHKH

[ToBTOpEeHuE, 00001ICHNE
M CHCTeMAaTH3alus 3HAaHUN

15

CedeHuss MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEN0B, CTAaHAAPTHBIE IUNIOCKOCTH,
[IEPECEUYEHNUs NPSIMBIX U INIOCKOCTEM.
[TapannensHble NpAMBIE U TVIOCKOCTH:
IapajuIesIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTIIbl MEXKITY
CKPEILUBAIOIIUMHUCS MPSMBIMH.
[leprieHiMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAH/IAPTHBIE NAPHI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
PSAMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
MEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

Ctpouts ceueHusl.

Pemrats crepeomeTpruueckue 3agadn
Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUICCKUX BEJIMUUH (JJTHH,
YTJIOB, IJI0MIaAeH, 0ObEMOB).
Hcnonws30BaTh npu peieHnu
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMEeTpUudeckue (hakThl U METOIBI.
[IpoBOAMTE TOTMYECKH KOPPEKTHHIS
JIOKA3aTEIbHBIC PACCYKICHUS

IIPU PEIICHUHN CTEPEOMETPUUECKUX
3aj1a4.

CpaBHUBATh U AaHATM3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI O I00us

peanbHbIe CUTYaIlUU U BBISBISATH
BO3MOXHOCTh €€ MOJIETUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MopenupoBaTh peaibHYIO CUTYAIUIO
Ha S3bIKE TEOMETPUU U UCCIEAOBATh
MOCTPOCHHBIE MOJIENU, B TOM YUCJIE U

C UCIIOJIb30BAHUCM allllapaTa aJIF€6pI>I.

Hcnonp3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCHICHUU 3aaa4

O0BEM MHOTOTpaHHUKA

17

O0bEM Tena. O0BEM MPIMOYTOIBHOTO
napajuiesienuIe1a. 3aaadn

00 yJIBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CrepeoMeTpuyuecKHE 3aJ1a4u,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO TTapajlieieuneaa.
[TpuknagHbie 3a7a4u, CBI3aHHBIC

C BBIUUCIIEHHEM 00bEMaA
IPSIMOYTOJILHOTO MapasuiesenuIie/a.
O0BEM TIPSIMOIA TIPU3MBI.
CrepeoMeTpryueckue 3a/1auu,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OOHO ONEpPUPOBATH MOHATUSIMU:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuieenuneaa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh T€OpEeMy 00 00BEME
IPSIMOYTOJIBHOTO MapasulelIeuIIe A,
CIIEICTBUA U3 HEE.

Pa3zpesats MHOrOrpaHHuKH,
NEPEKIIAAbIBATH YACTH.

Pemates cTepeoMerpuueckue 3aauu,
CBSI3aHHBIE C BHIYHMCIEHUEM 00bEMa
IPSIMOYTOJIBHOTO NapaJljIeIenunena,
PU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LIENbIO BBISIBICHUSA
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Brruucnenne 006EMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IPU3MBI, TUPAMHUIBL.

dopmyna 00bEMa TUPaAMU/IBI.
OTtHo1ueHre 00beMOB TUPAMU]L

¢ OOIIUM YTJIOM.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOM
PU3MBI, MTUPAMHUIBIL.

[IpuknaaHbie 3a7a4u MO TEME
«OO0BEMBI T, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMU/IBI.
[Ipumenenue 0o0bEMOB. Brruncnenue
pacCTOSIHUS A0 IUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3upoBaTh U MOJICIIUPOBATh

Ha SI3bIKE TE€OMETPUU PEATbHbBIC
CUTYyalliH, CBSI3aHHBIE C OO BEMOM
IPSIMOYTOJILHOTO MapajuiesienuIiea,
IPU3MBI, TUPAMHUJIBI.

HccnenoBats MOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyiy 1Sl BBIYUCICHUS 00bEMOB
Te.

Jloka3sIBaTh TEOpEMYy 00 00BbEME
HAKJIOHHOW TPU3MBI Ha TIPUMEPE
TPEYrOJIbHOW MPU3MBI U

IUISl IPOU3BOJIBHOM IPU3MBL.
Jloka3sIBaTh TEOpEMY: 00 00OBEME
nupamMubl, GOPMYIHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPaMUIBI.
BriBouTh (hOpMYyITy JJ1S1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Tema BpameHus

24

[unuaapuyeckas moBepXHOCTb,
oOpasyrone UINHIPUIECKON
MTOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TTOHITHSIMHU:
IMTMHIPUYCCKAs TIOBEPXHOCTD,
muHap. M3ydats crnocoOsl
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Hunuaap. [pssmMoi KpyroBoiu
munHap. [nomnanb noBEpXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0pa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. CeueHnue kKoHyca
IUIOCKOCTBIO, MapauieIbHON
TIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. M3o0pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuyuecKHE 3a/1a4n

Ha JJ0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYCa.

[TpuknagHbie 3aa4n, CBI3aHHBIC

C IUJIUHAPOM.

Cdepa u map.

[lepeceuenue cdepnl u mapa

¢ iockocThio. Kacanue mapa u
chepsbl I0CKOCTHIO. By u
MU300paKEeHHE Iapa.

VYpaBaenue chepsl. [Lnomans chephl u
€€ Jacreu.

CummeTtpus cepsl 1 mapa.

MOJIYYSHUS IUIUHAPUYECKON
MOBEPXHOCTH, [IUIMHAPA.
N300paxxkaTh HMIMHIP U €r0 CEUCHUS
MJIOCKOCTBIO.

CB00OAHO ONIEepUPOBATH TOHATUSIMU:
KOHHMYECKasi IOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cmocoObl
MOJIYYEHHUSI KOHUYECKOM MOBEPXHOCTH,
KOHYCa.

N300pakaTh KOHYC U €ro CeYeHUs
MJIOCKOCTBIO, MPOXOISIIEH uepes oCh,
Y TJIOCKOCTBIO, IEPHEHANKYISIPHON

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOW MOBEPXHOCTEH Te
BpalneHus. Pemare
CTEPEOMETPUYECKHE 3a/1a4H, CBSI3AHHbBIE
C TeJaMU BpaIllCHUS, HAXOXKJICHHUEM
oA OOKOBOM U MOJIHOM
MOBEPXHOCTH, MOCTPOECHUEM CEUCHUIA.
Hcnonb30Bath Npu penieHny 3aaau
TUTAaHUMETpUYECKE (PaKThl U METO/IBI.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPAKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomeTpuueckue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUU
IJIOCKOCTBIO.

[Ipuknanueie 3a7a4u, CBSI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYXKHOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKPY>KHOCTH, CTaHIapTHBIC
noo0us.

Pasznuunbie koMOUHAIMY TEI
BpAIllEHUsI | MHOTOTPaHHUKOB.
3anaun o Teme «Tena 1 MoBEpXHOCTH
BpAICHUS

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U WIUHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJI€ U C UCIIOJIb30BaHUEM
anmnapara anreopsl

AKTyanu3upoBath (DaKThI U METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB00OOAHO ONIEpUPOBATH TOHATUSAMMU:
cdepa u map, UeHTp, paguyc, TUaMeTp
chepsl u mapa.

HccnenoBaTh B3aMMHOE pacloioKEHUE
chepbl U TIIIOCKOCTH.

DopMyIMpOBaTH ONPECIICHUE
KacaTelbHOM TIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
IpPU3HAKe KacaTeJIbHOW TIOCKOCTH.
BriBouTh (hOpMYyITy JJ1S1 BEIYUCIICHUS
riotmaau cepsl yepes3 paauyc chepsl.
Pemats crepeoMerprueckue 3a1auu,
CBs3aHHBIE CO c(epoil U mapoM,
HaXO0XKJICHUEM ILIomaau cepsl u eé
yacTeil, MOCTPOCHUEM CeueHUi chepsl
U 11apa.
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AHanm3upoBaTh U MOJEIUPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIE
CUTYaIlMH, CBSI3aHHBIE C IapOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpAILEHNS] U MHOTOIPAHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUUYECKUE (PaKThl U METO/BI.
Pemars crepeomeTpuueckue 3anauu,
CBsI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPAHHUKOB.

[IpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUYECKHUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOJEIUPOBATh HA
A3bIKE TEOMETPUM PEATIbHBIC CUTYallUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara aareOpsl
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[nonraau moOBEpXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00BEME IPSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIHMHAPA.
Brrancienne 00bEMOB TEN

C TIOMOIIIBIO OTIPEEIEHHOTO
uHTerpana. OobEM KoHyca.

ITnomtagu 60KOBOI U MOJIHOU
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpUyUECcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHHEM 00HEMOB
IWJIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OObEMBI
Y TTOIIAI IOBEPXHOCTEMN TEJI.
O06BEM mapa u MapoBOro CEKTopa.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl.

CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BEIYHCIIEHHEM 00BEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
ceKTopa.

[Ipuknagubie 3a1a4u 1O TEME
«OOBEMEBI TEII», CBA3aHHBIE

¢ 00BEMOM I1apa U TIOUaAbI0 chephl.
CoOoTHOIIEHUS MEX Ty TIIOMIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB00OOAHO ONEPUPOBATH MOHSATUSIMH:
00BEM Temna, TUIONIA b MOBEPXHOCTH.
®opMyHpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIBaTh TEOpEeMBI: 00 00BEME
UIKMHIpa; 00 00BEME KOHYCA.
BriBoguTh (hOpMYIIBI AT BEIYUCICHUS
00bEMa yCceu€HHOT0 KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJIEIH,

B TOM YHCJIC U C UCIIOJIb30BaHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIUPKYJIEM U JIMHEUKOM,
0 KJIACCUYECKUX HEPa3PEIIUMBIX
3a/1ayax.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
IapOBOM CETMEHT, IAPOBOU CIION,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpPMYIIBI 17151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIau chepbl.
Jloka3wsIBaTh TeOpeMy 00 00BEME T1apa.
Pemate cTepeomerpuyeckue 3amau,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEll.
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu mog00UH.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BEIUYHUCIIEHHEM 00HEMOB
TEJ U TJIOMIAJIEH TTOBEPXHOCTEH

CETrMEHTA, IIapOBOT0 CEKTOPA,
TUIOMAABIO CHEpHI.

CpaBHMBAThH U aHAUTU3UPOBATH
YTBEPKJICHUS C LI€JIbIO BBISBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMU.
AHaIu3UpoOBaTh U MOJECIUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIE
CUTYyaIlUH, CBSI3aHHBIC C O0BEMOM
1iapa, mapoBOro CErMEHTa, IapOBOTO
CerMeHTa, IJIOIIaAbI0 CPepHl.
CB000THO OTIEPUPOBATH TOHSATUEM:
o00HBIE TeIa B MPOCTPAHCTBE.
Brerauciste 00bEMBI T€I ¢ TOMOIIBIO
OIIPENIEJIEHHOTO UHTErpala.

Pemats crepeoMeTpuueckue 3agauu,
CBSI3aHHBIC C COOTHOLICHUSIMHU MEXKITY
IJTIOIAIIMU TTIOBEPXHOCTEHN U
00BbEMaMHU TOJOOHEBIX TE.
[IpoBOAUTH JIOTUUECKH KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

MU PEIIEHUU TEOMETPUUYECKUX 3a/a4,
CBSI3aHHBIX C BBIYMCIICHUEM 00BEMOB
TE€JI C TTIOMOILBIO OMPEIEIIEHHOTO
HMHTETpaJla, HaXOXKJICHUEM
COOTHOUICHHS MEXKTY TUIOIIAAIMU
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MOBEPXHOCTEN U 00BEMaMU IO TI00HBIX
TEI.

AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3BIKE TEOMETPUH PEaJIbHBIC
CUTyalliH, CBsI3aHHBIC C 00BbEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J0Ka3aTeJIbCTBO U HA HAXOXKJICHHE
F€OMETPUYECKUX BEJIMUUH

JBr>xeHust

JIBMKEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHUs U
paBeHCTBO ¢puryp. O61mme cBoiicTBa
NBIDKEHUM. BUIbl 1BMO>KEHUI:
napasuiesIbHbIA IEPEeHOC, LICHTPaJIbHAs
CUMMETpHS, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms moaoous. [psamas u
chepa Ditnepa.

['eomerpuueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHUS

[IpumeHsTh NpaBUiIa BBITIOJTHEHUS
JIEUCTBUU CJIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PELICHUH 33/1a4.
Haxonute k0OOpauHaTBI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro KOOPAMHATAM.

BcnomHUTE onipeenienne CKaasipHOTO
YMHOEHUS U €r0 CBOMCTBA.
BpraucasaTs ¢ moMoIbo CKaJsspHOro
YMHOKEHUS JJTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIEHANKYJIAPHOCTh BEKTOPOB.
AHaAIM3UPOBATH U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATHHBIE
CUTYaIINH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUUYMHAMH.
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Hcrnionb30BaTh pu pelieHUH 3a1ad,
CBSI3aHHBIX C BEKTOPaMHU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(aKThl U METOJIBI.

CB00OTHO OTIEPUPOBATH TOHITHSIMH:
0TOOpaKEeHHE MPOCTPAHCTBA HA ceOs,
JBW)KEHUE MPOCTPAHCTBA,
IICHTpaJIbHAasl, OCeBas M 3€pKaIbHAS
CUMMETPHH, MTAPAJIIEIBbHBIN ITEPEHOC;
PaBEHCTBO U T0j1001e Puryp.
Jloka3bIBaTh YTBEPKIACHUS O TOM, YTO
IICHTpaJIbHAasl, OCeBas M 3€pKaIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBIITFOTCSI IBUKCHUSIME. BBITTOHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh NOHATHSIMU: TPSIMast U
chepa Ditnepa.

Pemath reomMmerpudeckue 3anaun

C MCIIOJIb30BAHUEM JIBHIKCHHIA.
Hcrnonb30Bath NpH pelicHUH 3a1aq
JBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHME, 0600MICHNE
U CUCTEeMAaTH3allusl 3HaHUHN

17

O6o0maroiee MOBTOPEHUE TTOHSATUH U
METOJIOB Kypca TeOMeTpUH
10-11 xyaccoB, cucTeMaTH3aIus

Pemrats crepeomerpuueckue 3agauu
Ha JOKa3aTEJILCTBO MAaTEMAaTUUECKHUX
OTHOIIICHUM, HAXO0XKJICHUE
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

reOMETPUUECKUX BEIUYUH (IUIMH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonp30Bath Npu pelieHnn
CTEPEOMETPUUECKHUX 3324
IUTaHUMETpHYECKUe (HaKThI

U METO/BI.

[TpoBOANTH TOTHUECKH KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYXKACHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaThH U aHATTU3UPOBATDH
peasIbHbIE CUTYallUH U BBISBIATH
BO3MOYKHOCTb €€ MOJEJIIMPOBAHUS
Ha SI3bIKE TEOMETPHUH.
MoenupoBath peaibHYIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a/1a4.

[TosmyyaTh nipeicTaBIeHUE O TEOMETPUU

KaK O pa3BHUBAIOLLEHCS HAYyKe,
VCCIIEAYIOIEN OKPYHKAOIIUN MUD,
CBSI3aHHOM C peajibHBIMU O0OBEKTaAMU,
IIOMOTAIOLIEN PEIINTD PEATIbHBIE
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YKU3HEHHBIE CUTYALUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJBHASA 3AIINCKA

VY4eOHblil Kypc «BeposTHOCTh M CTaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
IPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca YIIIyOJEHHOTO ypOBHS
Ha YypOBHE CpelHero oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4yeH
Ui (hOpMHUPOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M IMOHUMAHUS POJIH
TEOPUHU BEPOATHOCTEM KaK MAaTEMATHYECKOTO MHCTPYMEHTA U1l U3yYEHUS CIIy4anlHBIX
COOBITUH, BEeIMUYUH U mpoueccos. [Ipu uzyueHun kypca oOoramaroTcsi nIpecTaBlIeHUs
00y4arommxcs 0 METoax MUCCIEAOBAHNUA U3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKHMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanrue yueOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHWM, MOTYyYEHHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
IIPEACTABICHAN O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA3SX MEXIYy HUMU HA Ba)KHBIX
IIPUMEpPAxX, CHOKEThl KOTOPBIX MOYEPIIHYThl W3 OKpyKaromero mupa. B pesynbrarte
y oOyyaromuxcss JOJDKHO  chOpMHUPOBAaTbCA  MpEACTaBlIeHWE O  Haubosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIONb3YEMBIX ISl ONUCAHUS
aHTPOINOMETPUUECKUX U AEMOrpapUuecKux BEJIMUYHH, TOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEPEHUSX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oil 11 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOJUMBIX
CHEHHUAINCTAM HE TOJBKO HMH)KEHEPHBIX CIEHHAIBHOCTEM, HO TAKXKE COLMUAJIBHBIX H
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 YacTh yueOHOTro
Kypca 3aHMMaeT O0CyXXJIeHHE 3aKOHa OOJIbIIMX 4YKcel — (PyHAaMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOLIEr0 MAaTEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTrBeTcTBUM C yKa3aHHBIMM LENSIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh W CTaTUCTHKa» Ha YIJIyOJIEHHOM YpPOBHE BBIACIECHBI OCHOBHBIE
cojepkatenbuble JUHUU: «CiydailHble COOBITHSL U BEpOATHOCTU» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHUCET.

[ToMUMO OCHOBHBIX JMHUHM B YUEOHBIH KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHuM «CryyaiiHble COOBITHSI U BEPOATHOCTU» CIY>KUT OCHOBOM
Uit GOpMUpPOBAHMST TIPEACTABICHUM O paclpele’eHUH BEpOSITHOCTEH MexAy
3HAQYEHUSAMM CIIy4aWHBIX BEIWYMH. BaXHyH0 4acTb B 3TOW CONEPKATEIBHOW JIMHHUU
3aHUMAET U3yYeHHE T€OMETPUUYECKOTO U OMHOMUAIBHOTO paclpeiesieHui U 3HaKOMCTBO
C X HEMPEPBIBHBIMU aHAJIOTAMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM PACTIPEICICHUSIMU.
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Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHbIMM  BE€JIMYMHAMU U
pacnpeneNneHns My, aKIEHTUPYIOT BHUMaHue oOydaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHUH C TOMOIIBIO HEenpepblBHbIX (yHKIUH. OCHOBHOE BHHMMAaHHE
yaeAeTcs MOKa3aTeIbHOMY U HOPMaJIbHOMY PaCIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpUBaeTCsl 03HAKOMUTENIBHOE U3YUEHHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBs3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJISIIIUK U €r0 BHIOOPOYHOTO aHAJIOTa. DTHU 3JIECMEHTHI COACPKaHHS Pa3BUBAIOT TEMY
«/lmarpammbl paccenBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCs Ha CBEJICHUS U3 KypCOB aJIr€Opbl U TEOMETPHUH.

Emé oauH sneMeHT colepkaHus, KOTOPbIA IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIIy4alHBIX HE3aBUCHUMBIX COOBITHH, HACTYyHArOIIUX
B €AuHULy BpeMeHH. O3HaKOMJIEHHE C PaCHpelesIEeHHEM BEpPOSTHOCTEM KOJIMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABIISETCS aKTyalbHBIM JUIS OyIyIInX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HA  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 0011IeCTBEHHBIMH HayKaMH, ICUXOJIOTUEHN U YIIPaBICHHUEM.

Ha uzyuenune ydyeOHOro kKypca «BeposTHOCTP M CTAaTUCTHKa» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUYEHMUSA
10 KJIACC

I'pad, cBs3ubIil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTB)
BepiuHbl. ['padnl Ha miockocTH. JlepeBbs.

CnyyaiiHble SKCIEPUMEHTHI (OMBITHI) W CiIydalHbIe COOBITHSA. DJIEMEHTapHbBIC
coOpIiTHs  (Mcxoabl). BeposaTHOCTh ciiydaitHOro coObITHS. bBaM30CTh YacTOThl H
BEPOATHOCTH COOBITUNA. CilydaiiHble ONBITHI C PABHOBO3MOKHBIMHM 3JIEMEHTapPHBIMU
COOBITHUSIMHU.

Onepauun Haj COOBITUSAMU: TMEpeceueHHe, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. J{uarpammer Ditnepa. @opMyiia COKEHHs BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciay4alHOro
skcniepumenTa. dopmyna mnosHOW BeposTHOcTH. Dopmyna baiieca. HeszaBucumbie
COOBITHSI.

bunapHbIii ciayyaliHbIl ONBIT (KCHBITAaHUE), ycleX W Heyaada. HezaBucumbie
ucnbiTanus. Cepust HE3aBUCHMBIX HCIBITAHUN 10 mepBoro ycmnexa. [lepectaHoBKH U
¢dakropuan. Yucno coueranuil. Tpeyronsauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBucuMbIX HcnbiTaHui bepuynmu. CrydaliHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenmnuuHa. Pacripenenenue BepostHocTel. /lnarpamma pacnpeneneHusl.
Onepaunn Haja cilydallHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIIe TEOMETPUUECKOEe U OMHOMUAIBHOE.
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11 KJIIACC

CoBMecCTHOE pacnpeeneHue IByX ClydaiHbpIX BeM4nH. He3aBucumele ciydaiHble
BEJINYMHBI.

MatemaTnueckoe OXUAAHHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMaTtnyeckoe
OKuJaHWe OWHAPHOW CIIy4allHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4ecKOoe 05KHUIaHNE T€OMETPUIECKOr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHUE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJIMYMHBI. MaremMarudeckoe  OXHUIAaHHE
IIPOU3BEICHUS U JHUCIIEPCUsl CYMMBl HE3aBUCHUMBIX CIIyYalHBIX BeJIMUUH. J(ucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust u craHaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnmméBa. Teopema UYeOwiméBa. Teopema bepnymmu. 3akoH
OonpIIMX yKcen. BeIOOpOUHBI MeTOA uccienoBaHuid. BeIOOpOUHBbIE XapaKTEPUCTUKH.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble BenuuuHbL.  [Ipumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpesercHus. PaBHOMEpHOE pacnpesiesieHue U €ro CBOWCTBa. 3a/auu,
IIPUBOAILINE K MIOKA3aTEIIBHOMY PaCIPEAEICHUI0. 3a1a4i, TPUBOIALINE K HOPMAIbHOMY
pacrpeneneHuo. OyHKIUSA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO pPaCIpeeICHUS,
(GYHKIUS IIOTHOCTU BEPOSITHOCTH HOPMaJIbHOIO pacnpeenenns. OyHKIUs MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITUH. 3aiayuu, IPUBOJSIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenudyuH. KoadduimeHT nuHeWHON KOppemsiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIUYMH. BbIOOpPOUYHBIN KO3IP(OUUHUEHT KOPPENALHH.
Paznuumne mexny NMHEHHOM CBA3BIO U NMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPaTOB.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca oOydaromuiicss HAy4uTCs:

CBOOOJHO OIEpPUPOBATh MOHATUSIMU: Tpad, MiIockui rpad, cBs3HbIA rpad, NyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPILIUHDI, I€PEBO CIIYYaHOIO HIKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATH MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIIy4aiiHOe
COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOEe COObITHE (PIEMEHTApHBIA HCXOJ) CIIy4ailHOro
OMbITa, HAXOJWUTh BEPOSTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoIUTh U (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHEHHE ITaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE AAHHOMY, HUCIOJIb30BaTh AMArpaMMbl Jujepa,
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KOOPAMHATHYIO MPSMYIO IJsl pEelIeHHs 3a7ad, TOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHI;

OIEPUPOBATh IMOHATHUIMU: YCIOBHAsI BEPOSATHOCTb, YMHOYKEHHME BEPOSATHOCTEH,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIyYaHOI'O OMbITA, UCHOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATH
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OpTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

NPUMEHSTh U3yUYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI IS IEPEUUCIICHUS] SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSTHOCTEW;

CBOOOJTHO OIEPUPOBATH MOHATHIMH: OWMHAPHBINA CIyYalHBINA OMBIT (MCIBITAHUE),
yCIEX U HEY/Iaua, HE3aBUCUMBIE UCIIBITAHUSA, CEpUS UCTIBITAHUMN, HAXOOUTh BEPOATHOCTH
COOBITHII: B CEpUU HCIBITAHUN J0 MEPBOTO ycIexa, B CEPUM UCHBITaHWN bepHyium,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJTHO OINEpPUPOBATH TMOHATUSAMM: CIydyailHas BEJIMYMHA, PACIpE/ICICHHE
BEPOSATHOCTEH, JauarpaMma paclpeieieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reoMeTpuyYecKoe, OMHOMHUAIILHOE paclpeiesieHue.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

ONEPUPOBATH MOHITUAMU: COBMECTHOE PACIPEAECICHUE ABYX CIIyYalHBIX BEJIWYWH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO pACHpECICHHUs] JBYX  CIyYalHBIX BEJIMYUH
JUIS BBIACJICHUS] PACIPENCIICHUA KAXKJAOW BEJIMYMUHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIyYalHbIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydalHOU
BCJIMYMHBI (pacrpesieliecHns), MPUMEHATh CBOMCTBA MaTEMaTHYCCKOTO  OXKHIaHHS
IpU PEIIEHWH 3a/1ad, BBIYHMCIATH MAaTEeMAaTHYECKOE OXHUIaHWE OWHOMHMAIBHOTO U
r€OMETPUYECKOTO PACIIPENECICHUM;

CBOOOJTHO OIEpPUPOBATH TMOHITHSAMHU: JTUCHEPCHs, CTaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYMUHBI, IIPUMEHATH CBOWCTBA JHUCIEPCUU CIIyYaWHOM BEJIIMYMHBI
(pactpenenieHus) TpU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUATILHOTO PACTIPE/ICICHHI;

BBIYUCIISATh BBIOOPOYHBIC XAPAKTEPUCTUKH MO JAHHOW BBIOOPKE U OILICHUBATH
XapaKTEPUCTHUKH  TEHEPaJbHOM  COBOKYMHOCTH  JAHHBIX  TI0  BBIOOPOYHBIM
xapaktepuctiukaM. OICHMBAaTh BEPOATHOCTH COOBITHI W MPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUSIMMU.
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10 knacc
HasBanue KonnuectBo OcHOBHBIE BU/IBI JEATEIHHOCTU
pazzeina (TeMbl) 4acoB OchoBHoe conepikanie O0yJaroIIIXCS
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3HbBIN rpad, peacTaBiIeHNE [IpencraBisiTh OOBEKTHI U CBS3U
3a/1a4M C MOMOIIbIO Tpada. MEKly HUMH € MOMOIIIBI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HAXOJUTh IIyTH MEXKy BEpPIIMHAMU
[TyTs B rpade. Llenu u uukibl. rpada.
['padst Ha mtockocTu. JlepeBo Brinenars B rpade nenu v [uKIIbL.
CIIy4aiiHOTO SKCIIEPUMEHTA CrtpouTth IepeBO MO ONMUCAHUIO
CJIy4allHOTO OMbITa, OMUCHIBAThH
CITy4JailHble COOBITHS B TEPMUHAX
NepeBa.
Pemates 3agaun ¢ MOMOIIBIO
rpados
Crny4aliHbI€ OTIBITHI, 3 CrnyyaifHble SKCTIEpUMEHTHI (OTIBITHI) Brigenste u onuchBaTh

CITyJaitHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

U CITy4aiiHbIe COOBITHUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BeposiTHOCTh
ciydaitHoro coObiTus. BepostHoctr
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CJIly4aiiHbIe COOBITHS B CIIy4aitHOM
OTIBITE.

DopMyIMpOBaTH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMHU UCXOAaMHU
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Onepanun

HaJl MHOKECTBAMH

U COOBITHUSIMU.
CrnoxxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

Y cnoBHAsI BEPOATHOCTb.
HeszaBucumeblie coObITHS

[Tepeceuenue, 00bEAMHEHUE MHOXKECTB
1 COOBITHH, TIPOTUBOIOJIOKHBIC
coObITus. PopMyia CI0KESHUS
BEPOSATHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopmyiia yCIOBHOU BEPOATHOCTH.
dopMya NOJTHON BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonb3oBath quarpammel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepaui

HaJT COOBITHSIMU.

OueHuBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JOPYTUX COOBITHI B CIIy4aiiHOM OTIBITE.
Pemate 3ay1auu, B TOM unclie

C UCTIOJIb30BAHUEM JIEPEBA CIYUYAHOTO
OmbITa, POPMYJ CIOKECHUS

Y YMHOKEHHSI BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKU

KomOunHaTtopHOE MpaBUiIo YMHOXKEHHUS.
[lepectanoBku u (aktopuain. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHHS,
U3Y4YEHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITUI B CIy4ailHOM
OTIBITE.

[Tonp3oBatbes hopmyoit u
TpeyrosbHUKOM [Tackans

JUTSL ONIPEIENICHUS YHCIIa COYETAaHU M.
[Ipumensars Gpopmyny OuHOMA
Hprorona s mpeobpazoBaHus
BBIPAXKECHUU
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Cepuu nocneaoBaTEIbHBIX 5 buHapHbIii CiiydaiiHbIN OIBIT Pa36uBaTh Cl10KHBIE IKCIIEPUMEHTHI

ucnpiTanuid. McnbiTanus (ucmipITaHue), ycrex 1 Heyjiaya. Ha OT/EJIbHBIE UCTIBITAHUS.

bepnymm. HeszaBucumele ucnbITaHus. Pemate 3a1aun Ha oUCK

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEN COOBITUI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o nepporo ycnexa. Cepus UCIIBITAHUN J10 TIEPBOTO yCIleXa U
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuu. B CEpUsX UCIIbITAaHUN bepHyiuu,
Ciy4daiiHblil BEHIOOP U3 KOHEUHOM a TAK)KE€ B OIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTuueckas padbora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCITOJIb30BAHUEM DJIEKTPOHHBIX (dakToB U (popmyJ1, B TOM UKCIIE B X0/
Ta0JIHIIL IPAKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (PYHKITUI
CityuaiiHble BETUYMHBI 14 Cnydaiinas BenuuuHa. Pacnipenenenue OcBauBarh NOHATUS: CITy4daitHas

U pacrpeaesneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapnas
Clly4ailiHas BeIm4uHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOM BEJINYUHBI.
CoBMeCTHOE pacpeeneHUe IBYX
CIIly4alHbIX BeIM4YuH. HezaBucumbie
Cly4daiiHble BeuyuHbl. CBOKCTBA
MAaTEMATUYECKOTO 0KUJAHHUS.

BEJIMUMHA, paclpeiesieHne, Ta0ua
pacrnpeenieHus, JuarpaMma
pacnpenesneHusl.

HaxoauTs 3Ha4eHUsT CyMMBI U
IIPOM3BE/ICHUS CIIyYaiiHbIX BEJTUYHH.
Ctpouts OMHapHBIC pacTpeaeIeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMEeTPUYECKOe U OMHOMUAIILHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYHCIICHUE
MaTeMaTHYECKOTO OXKHIaHUS.
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Marematuueckoe oxKugaHue OMHapHOU
CIIy4YalHOW BEJIMYMHBI.
MaremaTn4yeckoe 0OXKUIaHNE
reOMETPUUECKOTO M OMHOMHAIEHOTO
pactpenenenuit. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE. [lucniepens
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CaoiicTBa 1ucrepcuu.
MareMaTu4eckoe 0XKUJaHNuE
IIPOU3BEICHUS U TUCTIEPCUSI CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacrpeneneHus.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII

CTpouTh COBMECTHBIE PACIIPEACIECHUS.
N3y4dats cBOMCTBAa MATEMATHUYECKOTO
0XKUJIaHUS.

Pemars 3aaum ¢ noMomibIo
WU3YYEHHBIX CBOMCTB.

[To uzydeHHbIM opMyaM HAXOAUTh
MaTEeMaTHYECKHUE OKUTaHUS
CIIyYalHBIX BEJIIMYUH, UMEIOIINX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBarb NOHATUSA: TUCIIEPCHS,
CTaHJIAPTHOE OTKJIOHEHUE CIIyYalHOU
BEJIMYUHBI.

Haxonuts nucrniepcuto

IO paclpeeIECHUIO.

N3yuaTh cBOMCTBA IUCIIEPCHU.

[To uzyuennbM hopmMynamMm HAXOIUTh
JUCIIEPCHUI0 OMHOMUATBLHOTO
pacrpeneneHus, B TOM YUCIIE B X0/
NPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3zBanue KosmuecTBo OcHOBHBIE BUJIBI ACATEIILHOCTH
OCHOBHOE co/iepKaHuE
pazzena (TeMbl) 4acoB O0yJaroIIIXCs
3aKoH OOJIBIINX YKCET 3) HepasenctBo Uebrniména. Teopema Pa3bupats noka3arensCTBa TEOPEM.

Yeoniména. Teopema bepaysu.
3akoH OosbIIKX yncesn. BeiOoOpouHbIit
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuIL

OcBauBath BEIOOPOYHBIN METO/T
HCCJICIOBAHNM, B TOM YHCJIE B XO/C
MPaKTHYECKON paboThI

DJeMEeHThl MATEMATHUYECKOU
CTATUCTUKH

I'enepasibHast COBOKYITHOCTD U
cilydaitHasi BRBIOOpKa. 3HAKOMCTBO

C BLIOOPOUYHBIMU XapPaKTEPUCTUKAMH.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTHU

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.
Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[IpakTrueckas pabora

C UCIIOJIb30BAaHUEM AJIEKTPOHHBIX
TaOIUIL

OcBauBaTh MOHATHS: TeHEpATbHAS
COBOKYMHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OreHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0JI€ TIPAKTUICCKOMN
paboThI
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HenpepriBHbIE CcllyyaliHbIe
BEJIMYMHBI (pacrpeieneHus),
NOKa3aTeJIbHOE U
HOPMAaJIbHOE PaCIpEeEeICHUs

[IprMepbl HENPEPBIBHBIX CIIyYaHHBIX
BeJIMYrH. OyHKIUSA ITIOTHOCTH
BEepOSATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3anay,
IIPUBOSIINX K ITOKA3aTEIIBHOMY

Y K HOPMAaJIbHOMY PacIpeIeICHUsM.
@ yHKIMS IOTHOCTH BEPOSITHOCTH
IIOKA3aTeJIbHOIO PACTIPEAEIICHHUS.

@ yHKIMS INIOTHOCTU BEPOSATHOCTH
HOPMAJIBHOTO PACTIPEIAEICHUS

3HAKOMHTHCS TTOHSATHSIMU:
HEMpPEpbIBHAA CITy4aliHasl BEJINUYHNHA,
HETIPEPBIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTth BeposSTHOCTH COOBITHI
10 JaHHOW (YHKIIUU

IIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeJIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BriaensaTh Mo onucaHuio ciy4aiHbIe
BEJIMYUHBI, PACIIPEICTICHHBIC

I10 TTIOKA3aTeIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3bupats npumepsl 3aaa4,
MPUBOAAIIUX K MOKA3aTEIIbHOMY
pacIpeieIEHUIO0 U K HOPMAJIbHOMY
pacnpeacaeHuIo

Pacmipenenenue Ilyaccona

ITocmenoBaTeNbHOCTH OJJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas pabora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

Bp1aesnaTe 1o onrcanuio CIry4amHoro
OIIbITA BEJIMYUHBI, PACIIPEICIICHHBIE

110 3akony Ilyaccona.

Peniats 3aga4yu, B TOM YUCJIE B XO4¢€
MPAKTUIECKON pabOTHI C MPUMEHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIUII
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CBs13b MEXy CITy4YaillHBIMU 6 KoBapuanus 1ByxX Ciay4alHbIX OcBanBaTh NOHATHS: KOBapHAaLKs,
BEJIMYMHAMU BenmmunH. Koo dumumenT koppensiiinu. | K03pPULIHUEHT KOppensuy, JINHEeHas
CoBMecTHBIE HAOIIOEHUS IBYX 3aBHUCHMOCTb.
BeIMUYMH. BpiOopounslil koappuumeHT | OneHUBATh XapaKTep CBI3H MEKIY
Koppemsiiuu. Pasnuune mexny CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
JMHEWHOM CBS3bIO M IPUYUHHO- U3 TIPUPOJIbI JAHHBIX U BBIYUCICHHBIX
CJIIEICTBEHHOU CB:A3bI0. JInHEHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonb30BaTh quarpammsl
C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX paccenBaHusl 111 U300pakeHUs
Ta0IHI COBMECTHOTO pacCEeMBaHUs
JTaHHBIX.
Haxonutb koapuiiueHTs ocu
JyarpamMmbl, B TOM YHCJIE B XOJ€
IPAaKTHYECKON pabOoThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIIMI
O6001meHue u 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOPATH U3yUYEHHOE U BHICTPANBATh

cucTeMaTH3alus 3HaHUI

TaOJIMI ¥ IUarpaMM, oNucaTeIbHast
CTaTUCTHKA, OMbITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI ¢ TpUMeHeHneM Hopmy 1
rpauuecKux METO0B
(koopauHaTHas npsimasi, 1epeBo,
auarpaMmma ditiiepa), ciydaiiHbIe

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE 0KUTAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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