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®denepanbHas paboyas nporpaMma 1o yueoOHomy npeameTty «MaTtemaTuka»
(yrnyOnéHHbli ypoBeHb) (IpeaMeTHas oonacTh «MaTeMaruka u
uHpOopMaTUKay) (fajee COOTBETCTBEHHO — IMPOrpaMma o MaTeMaTuke,
MaTeMaTHKa) BKIIOYAET MOSCHUTEIBHYIO 3alHCKY, COJEpKaHUE 00yUeHUs,
IUTAHUPYEMBIE PE3yNbTaThl OCBOCHHSI MPOTPaMMbl 10 MaTEMAaTHKE,
TEMaTHU4ECKOE TUIAaHWPOBAHHUE.

[losicHuTenpHas 3aMUcKa OTpaXkKaeT OOIUE LEIN U 33a4d U3YyUCHHUs] MaTeMaTHKHY,
XapaKTePUCTUKY TMCHXOJIOTUYECKUX MPEANOCHUIOK K €€ H3yYeHHI0 O0y4YaroluMUcH,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakKe MOAXOJAbl K OTOOpY COAepXaHus, K
ONpEACNICHUIO  IUIAHUPYEMBIX  PE3yJbTaTOB U K CTPYKType TEeMaTHYECKOIo
TUTAHUPOBAHMS.

Copepxanne OOy4YeHHMS PACKpBIBA€T  COJIEp)KaTElIbHbIE JMHHHM, KOTOpBIE
IpeaIaraloTcs Ui 00sI3aTEIbHOTO M3YyUeHHUsI B KaXKIOM KIJIACcCe HAa YPOBHE CPEIHETO
0011ero oOpa3oBaHuUs.

[InanupyemMble pe3ysbTaThl OCBOCHHUS MPOrpPaMMbl 1O MAaTEMaTHUKE BKIIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE PEe3yNbTaThl 3a BECh IMEPUOJ OOy4YEHHUS Ha YPOBHE
cpeaHero o0IIero oopa3oBaHus, a TAKXKe NPEIMETHBIE JOCTUKEHUS 00yJaronierocst 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma o MareMaTuke yriryOJIE€HHOTO YpOBHSI JJIsl OOy4YaroImuXcs Ha YPOBHE
cpeaHero obmero oOpa3zoBaHusi paspadboraHa Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX MHPOBBIX TPEOOBAaHMM, TMPEABABIIEMBIX K MaTEMaTHYCCKOMY
00pa3oBaHMIO, U TPAaaULUNA poccuiickoro oOpaszoBanus. Peanuszanus nporpamMmbl 1O
MaTeMaTHuKe 00ECTICUnBAET OBIAJCHUE KIIFOUEBBIMU KOMIIETCHIIUSMU, COCTABIISIONIUMHU
OCHOBY JUIsI CaMOpa3BUTUS W  HENPEPHIBHOTO  00pa3oBaHMs, IEIOCTHOCTH
OOIIEKYIbTYpHOTO, JIMYHOCTHOTO W  TO3HABAaTEIBHOTO  Pa3BUTHSA  JIMYHOCTH
00yJaronmxcsl.

B mporpamme mo matemaTuke yuTeHBI ujien u nonoxenus «KoHmenmm pa3BuTs
MaTtemaTudeckoro ooOpazoBanusi B Poccuiickoit ®depeparuu». B cooTBeTcTBUH €
Ha3BaHUEM KOHIICTIIIUM MaTeMaTHYecKoe oOpa3oBaHME JOJDKHO, B YaCTHOCTH, pPEIIaTh
3amauy oOecredeHus: HeoOXOIMMOTO CTpaHe 4ucia OO0ydYarolMXCcs, MaTeMaTh4YecKas
MOJTOTOBKA KOTOPBIX JOCTATOYHA ISl MPOJOHKCHHS OO0pa3oBaHUs MO Pa3TUYHBIM
HaIpaBJICHUAM, BKJIIOYAs MPENoj aBaHue MaTeMAaTHKH, MaTEMaTHUECKHUE UCCIICI0OBAHMS,
paboty B cdepe nHOOPMALIMOHHBIX TEXHOJOTHN U IPYTHX, a TaKKe 00eCreueHus s
KOKIO0TO 00YyJaromierocss BO3MOKHOCTH JOCTIDKCHHUSI MAaTEMAaTUYECKON TMOATOTOBKH B



@enepanbHas padouas mporpamMma | Maremaruka. 10—11 kmaccesl (yriayOn€HHBIN ypOBEHD)

COOTBETCTBUH C HEOOXOAUMBIM €My YpoBHEM. IMEHHO Ha perieHre 3TUX 3a7a4 HalleJieHa
nporpaMma rno MaTeMaTUKe yriayoJIEHHOTO YPOBHS.

B smoxy mmdpoBoii Tpanchopmanmu Bcex cdep HeTOBEUECKON NeATeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOopolleu
MaTEMaTUYECKON MOATOTOBKUA. DTO OOYCIOBJIEHO TEM, YTO B HAIllM JHHU PACTET YUCIO
CIIELIMAIBHOCTEH, CBSA3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MATEeMaTUKU: U B
chepe SKOHOMHKH, W B OHW3HECE, U B TEXHOJOTHYECKUX OONACTIX, WM Jaxe B
Ir'YMaHUTapHBIX cepax. Takum 00pazom, Kpyr 00ydarouuxcs, 1jis KOTOPbIX MaTeMaTHKa
CTAHOBUTCS 3HAYUMBIM TMpeAMeToM, (GyHIaMEHTOM oOOpa30BaHUsl, CYIIECTBEHHO
pacuupsiercsa. B Hero BXOJST HE TOJBKO OOydYaromiuecs, MJIaHUPYIOUIUE 3aHUMAThCs
TBOPYECKOW M MCCIEIOBATEIbCKOM pabOTONW B OOJACTH MATEMATHKH, MH(POPMATHUKH,
(bU3UKH, SKOHOMUKH M B JIPYTUX OOJIACTSAX, HO M T€, KOMYy MaTreMaThka Hy>KHa JJis
UCITI0JIb30BAHUS B MTPOQECCUIX, HE CBI3aHHBIX HEIMIOCPEACTBEHHO C HEH.

[IpuknanHasi 3HAYMMOCTh MaTEMAaTUKU OOYCIJIOBJIEHA TEM, 4YTO €€ MpeaIMeTOM
SIBJISIIOTCSL (DyHJIaMEHTaIbHBIE CTPYKTYPhI HAILIETO MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE  OTHOIIEHUSA, (YHKIHUOHAIBHBIE 3aBUCUMOCTH U  KaTErOpUH
HEONpPEAENIEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMbBIX B HEMOCPEICTBEHHOM OMBITE, 10
JIOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISI PA3BUTHUSI HAYUYHBIX U TEXHOJIOTUYECKUX UJIEH.
be3 KOHKpETHBIX MAaTEeMaTUYECKUX 3HAHUW 3aTpyJAHEHO IMOHMMAaHHWE MPUHIIUIIOB
YCTPOMCTBAa M UCIOJIb30BaHUS COBPEMEHHON TEXHHMKH, BOCIPHUITHUE U MHTEpPIpPETALUS
pPa3HOOOpa3HOW  COIMANIBHOW, HOKOHOMHYECKOW, MOJMTHUYECKOW  HuH)OpMmaIuu,
Mano3(ppexkTrBHA TOBCEIHEBHAs NpaKTUYECKas JeATeNbHOCTh. Bo MHoOrux cdepax
npoecCuoHaNBHOM NeATeTLHOCTH TPEOYIOTCS YMEHUS BBITIOIHATH PACYETHI, COCTABIISATh
QITOPUTMBI, TPUMEHSTH (QOPMYIIbI, NPOBOJAUTH T'E€OMETPUUYECKUE HU3MEPEHUS U
MOCTPOCHMUSI, YUTATh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEICTABIATH UHGOPMAIUIO
B BUJI€ TaOJIUII, TUarpaMM U IpauKOB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CydyaiHbIX
COOBITHH.

OnHOBpEMEHHO ¢ pacimupeHueM chep nmpuMeHeHHUs MaTEMaTUKH B COBPEMEHHOM
obmiectBe BCcE Oojiee BaXXHBIM CTAHOBUTCA MAaTEMAaTUUECKUW CTUJIb MBIIUICHUS,
MPOSIBIISIONIMICA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHHs
MaTeMaTUKU B apceHal MNpUEMOB U METOJOB MBIIUICHHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIOUAIOTCS MHIYKIUS U JEAYKIUs, 0000IeHNEe U KOHKPETU3AIHs, aHATIN3 U
CUHTE3, KjIaccuukamus U cucreMarusanus, abcrparupoBanue U aHajnorusi. OObEKTHI
MaTeMaTHYECKUX YMO3aKJIIOYEHUN, TMpaBuUia HUX KOHCTPYUPOBAHUSI PACKPHIBAIOT
MEXaHU3M  JIOTUYECKHUX  TOCTPOCHUN,  CIOCOOCTBYIOT  BBIPAOOTKE  YMEHWUS
dbopmynrpoBaTh, 00OOCHOBBIBATH W JOKAa3bIBATh CYXKJEHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKUW CTWJIb MbIIIeHUs. Beayias pojib TPUHAJICKUT MaTeMaTUKe B
(bOopMHpPOBAHUU AJNTOPUTMUYECKON KOMIIOHEHTHI MBILIIJIEHUS W BOCIUTAHUU YMEHUU
JNEUCTBOBATh IO  3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATh H3BECTHBIE W
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KOHCTPYHpOBaTh HOBBbIE. B mponecce pemeHus 3amad — OCHOBBI JUISl OpraHU3alUU
y4eOHON JESITEIbHOCTH Ha YpPOKax MaTeMaTUKH — pPa3BUBAIOTCA TBOpYECKas U
IPUKJIAJHAs CTOPOHBI MBIIICHUS.

OOyueHne MaTeMaTHKE JIa€T BO3MOXKHOCTb Pa3BUBATh y OOyYaOLIMXCS TOYHYIO,
palMoHaIbHYI0O U MH()OPMATHBHYIO peyb, YMEHHE OTOMpaTh Haubosee MOAXOAAIINE
S3BIKOBBIC, CHMBOJHUYECKHE, rpaduueckue CpencTBa Ui BBIPAKEHUS CYXKICHUN H
HaIJISAHOTO UX MPEICTABICHUS.

HeoOxoauMpIM KOMIIOHEHTOM OOLIEH KYyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
SBJISIETCS 00I1I€€ 3HAKOMCTBO C METOJaMH [TO3HAHUS JIEHCTBUTEIIBHOCTH, IPEICTABICHNE
O IpeaMEeTe W METOJE MAaTEMAaTHKH, €ro OTIWYUAX OT METOJOB E€CTECTBEHHBIX H
TYMAaHUTAPHBIX HAayK, 00 OCOOEHHOCTSIX NPUMEHEHHUS MaTEeMaTUKU [UJIsl PEIICHUS
HAy4YHBIX U NPUKIAJAHBIX 3a/1a4. TakuMm 00pazoM, MaTeMaTu4eckoe 00pa30BaHUE BHOCUT
CBOI1 BKJIaJ B (hopMUpOBaHUE OOLIEH KYJIbTYphl YEIOBEKA.

N3yueHne maTeMaTHKH CHOCOOCTBYET 3CTETUUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
IMOHMMAHUIO KpAacoTbl M H3AMIECTBA MATEMATHYECKHUX PACCYKICHUH, BOCIPHUSATHIO
reOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.

[TpuopureTHbiMu HensMu oOyueHust mareMatuke B 10—11 knaccax Ha yrimyOiaéHHOM
YPOBHE IIPOJIOKAIOT OCTaBAThCA:

(opMupOBaHHE LEHTPAIbHBIX MATEMaTHYECKMX MOHATUNA (YUCIO, BEIMYHMHA,
reoMeTpuyeckas (Qurypa, TIEpEeMEHHas, BEpOSATHOCTb, (QPYHKIUSA, MNPOU3BOIHAS,
MHTErpai), 00eCneynBaOIINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHYECKOTO
oOpa3oBaHMs 00y4arOIIUXCsl; TOJIBECHIE 00yUaIOIUXCsl Ha JOCTYITHOM JJI1 HUX YPOBHE
K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKU U OKPY>KAIOIIEr0 MUPA, TOHUMAHUIO MAaTEMaTUKHU KaK 4acTH
oOlmel KylbTyphl 4YEJIOBEYECTBA; pAa3BUTHE WHTEUIEKTYaJbHbIX W TBOPYECKHUX
CIOCOOHOCTEH 00yUaroImuxcs,

NO3HABATEJIbHOM aKTUBHOCTH, UCCIIEI0BATEICKUX YMEHHUM, KPUTUYHOCTU MBILIUICHHUS,
MHTEpeca K U3YyUEHUI0 MaTEMATUKH; (popMupoBaHre (QyHKIIMOHATBLHON MaTeMaTHYECKOU
IPAMOTHOCTH: YMEHUS

pacno3HaBaThb MaTeMAaTUYECKHUE ACTIEKThl B PEAIbHBIX JKU3HEHHBIX CUTYyallUAX U IPH
U3Y4YEHUU  JIPYTUX  Y4eOHBIX  NIPEIMETOB,  MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX Ha s3bIKE MaTeMaTHKd M CO3/1aBaTh
MAaTeMaTUYECKHE MOJENIH, NPUMEHATh OCBOEHHBIM MAaTeMaTHYECKHI amnmapar IS
pelieHusl NPaKTUKO-OPUEHTHUPOBAHHBIX 3aJay, WHTEPIPETHPOBATH U  OLICHUBATh
NOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSAMH cojepkaHusi MaTemMaTuku B 10—11 kiaccax yrimyOia&HHOTO
ypOBHS  SBISAIOTCS: «Yucna W BBIUMCIHEHUS», «Anredpa» («Anredpanyeckue
BBIDAKEHUS», «YPaBHEHUS U HEPABEHCTBa»), «Hawana maTemaTHyeckoro aHaiuzay,
«leomerpusiy  («'eomerpuueckue ¢Gurypsl u HUX cBoWcTBa», «M3mepenue

5
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Ir€OMETPUYECKUX BEIMYMHY»), «BeposATHOCT, W cTaTUCTHKa». JlaHHbIE JIMHUH
pa3BUBAIOTCS MapajlIeNIbHO, KaK/J1asi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJHAKO
HE HE3aBUCHMO OJIHA OT JPYTOi, a B TECHOM KOHTAKTE U B3auMojiercteuu. Kpome storo,
uX OOBEIUHSET JIOTUYECKAasl COCTABISIONIAs, TPAJAULIMOHHO MPHUCYIIas MaTeMaTHKE U
MPOHU3BIBAIOIIASA BCE MAaTEMAaTHYECKWE KYpChl M  COJEpIKATEIbHbIC JIMHUU.
Cohopmymupoannoe Bo @PI'OC COO TtpeboBaHuE «yMEHHUE ONEPUPOBATH MOHATHSIMHU:
omnpenereHnue, akCuoMa, TEeOpeMa, CIEACTBHE, CBOWCTBO, MPU3HAK, J0Ka3aTEIbCTBO,
paBHOCWJIBHBIE  (OpMYyIHUpPOBKH,  ymMeHHE  GOpMYIHpOBaTh  OOpaTHOE |
MPOTUBOIOJIOKHOE  YTBEP)KICHHE, NPUBOAUTH MPUMEPHI W  KOHTPIPUMEPHI,
UCIIOJIB30BaTh METOJI MAaT€MAaTHYECKOW WHIYKUWW, MPOBOJUTH JOKAa3aTEJbHbIE
paccyXJieHHs Tpu PEIICHUH 3a/]ad, OLICHUBAaTh JIOTMYECKYID MPaBUIBLHOCTD
pacCcy X JAeHUI» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a (JOPMHUpPOBAHHE JIOTUYECKUX
YMEHMM pacrpeaensercss Mo BceM rojgaM oOydeHUsi Ha YpOBHE CpPEIHEro OOILero
00pa3oBaHUs.

B cootBerctBUn ¢ ®I'OC COO maTemaTuka ABISIETCS 0053aTENbHBIM MPEIMETOM
Ha JIaHHOM YypoBHe oOpas3oBanus. Hacrosimeld mnporpaMMoil 1O MaTeMaTHKe
npeIycMaTpUBaeTCsl M3ydeHHe y4yeOHoro mpeamera «MaremaTHKa» B paMKax TpEX
y4eOHBIX KypcOB: «AnreOpa M Hayajda MaTeMaTHYECKOro aHainuza», «l'eomeTpus»,
«BepoarHocTh U cratucTikay. DopMupoBaHue JOrMYECKUX YMEHUN OCYIIECTBIISETCS Ha
MPOTSHKEHUHN BCEX JIET 00yUeHHs Ha yPOBHE CpeIHEro 00I1ero o0pa3oBaHus, a dJICMECHTHI
JIOTHKHU BKJIFOUYAIOTCS B COJIEP’KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KypCOB.

OO0miee KONMYECTBO 4YacoB, HAIMpaBICHHBIX Ha HW3YYEHUE MaATEMATUKH

Ha yriryOosieHHoM ypoBHe — 544: B 10 kitacce — 272 vaca (8 yacoB B Hezento), B 11 knacce
— 272 yaca (8 4acoB B HEZEINIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOYyYaromerocs Kak aKTUBHOTO M
OTBETCTBEHHOT'O YJIEHa POCCHUMCKOIro OOIIECTBa, MPEACTABICHHE O MAaTeMaTHYECKUX
OCHOBax ()YHKITMOHUPOBAHUS PA3TUIYHBIX CTPYKTYD, SIBJCHUM, MPOIETYP IPaKJaHCKOTO
ob1recTBa (BBIOOPHI, ONMPOCKHI U JPYroe), yMEHUe B3auMOJCHCTBOBATh C COIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHUU C UX (DYHKIUSIMU U Ha3HAUCHUEM; 2) NATPUOTUYECKOTO
BOCIIUTAHMA:

c(hOPMHUPOBAHHOCTh POCCHUMCKOM TpakTaHCKOW HJICHTHYHOCTH, YBOXKCHUA K
MPOILIOMY W HACTOSIIIEMY POCCHUHCKOM MaTeMaTUKHU, IIEHHOCTHOE OTHOIICHUE K
JOCTHXKECHUAM POCCHICKMX MATEMATUKOB W POCCUUCKOM MATEMaTUYE€CKOW IIKOJIBI,
HCIIOJIb30BaHUE ITUX JOCTHKEHUM B IPYTUX HAayKaxX, TEXHOJOTHAX, chepax IKOHOMUKH;
3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX LICHHOCTEW POCCUIICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IIOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHUKEHUM HAyKH U JIESITEIBHOCTHIO YUYEHOI0, OCO3HAHUE JUYHOTO
BKJIa/Ia B TIOCTPOCHHUE YCTOMUMBOTO OYyaymiero; 4) 3¢TeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MHUPY, BKJItOYas ACTETUKY MaTEMAaTHYECKUX

3aKOHOMEpPHOCTEN, 0OBEKTOB, 3a/lay, PEIIeHUH, pacCyKIeHUH, BOCIPUUMYUBOCTh K
MAaTEMATUYECKUM  aCIIEKTaM pa3JUYHBIX BHUJOB HCKYCCTBa; S5) (U3HYECKOro
BOCIIUTAHUA:

c(hOPMHPOBAHHOCTh, YMEHHUS TMPUMEHATh MaTEeMaTHYECKHE 3HAHUS B HMHTEpEcax
3I0POBOTO W 0€30MacHOro0 o0Opas3a JKW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (3IOPOBOE TMHUTaHHE, COAJaHCUPOBAHHBIM PEXKHUM 3aHITHH W OTABIXA,
perymnspHas pusznyeckas akTUBHOCTb), (U3MUECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHSX
CIIOPTHUBHO-03/I0POBUTEIBLHON JIEATEILHOCTBIO; 6) TPYJA0BOT0 BOCITUTAHUSA:
TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH TPYAOTIO0MS, HHTEPEC K Pa3TMIHBIM
chepam mpodeCCHOHAIBHOM JEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
NPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO Ha MPOTSHKCHWHM BCEH JKW3HM,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHHUH MPAKTHYCCKUX 3a7a4 MaTeMaTHYCCKOM
HaIPaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS
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c(hOpPMHUPOBAHHOCTD HKOJIOTUUECKOMN KYJIbTYpbl, TOHUMAHUE BIUSHUS COI[MATBHO-
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHOM CpeJibl, OCO3HAHUE
rJI00aNbHOTO  XapakTepa JKOJOTMYECKUX TpoOJieM, OpHEHTalus Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU Ui pelIeHHs] 3aJad B OO0JacTH OKpPY’KaIOIIEeH Cpelbl,
IUTAHUPOBAHKUE TIOCTYNKOB M OLIEHKH UX BO3MOXKHBIX IMOCJEACTBHM ISl OKPY>KaroIlIeH
cpenbl; 8) HEHHOCTH HAYYHOTI'O MIO3HAHMSA

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU W OOILECTBEHHOW MPAKTUKHU, TOHUMAaHUE MaTeMaTHYECKON HayKH Kak
cdepbl UeT0BEUECKOM NeSTEIBHOCTH, 3TAOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUS
LUMBUJIM3ALMM, OBJIAJICHUE S3BIKOM MAaTEMaTUKH M MATEMAaTHYECKOW KyJIbTYpOll Kak
CPEICTBOM  IIO3HAHWS  MHUpa, T[OTOBHOCTb  OCYIIECTBIIATH  NPOEKTHYHD H
MCCJIEIOBATENBCKYIO I€ATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare uzydeHus MaTeMaTUKU Ha YPOBHE CPETHETO OOIIETO 00pa30BaHus y
oOyuatomierocs OyayT chOpMUPOBaHBI IO3HABATEIbHBIC YHUBEPCAIbHBIE Y4ueOHBIC
JENUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHbIC Y4YeOHBIC JICHCTBHUSA, PETYJISITUBHBIC
YHUBEpCaIbHbIC YU€OHbIE ICUCTBUS, COBMECTHAS JICSITEIIBHOCTb.

Ilo3HaBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUA Ba3oBbie
JIOTHYEeCKHe AeHCTBUS:

BBISIBJISITh M XAapaKTEpU30BaTh CYIIECTBEHHbIE MNPU3HAKU MATEMaTHYECKUX
00OBEKTOB, MOHATUN, OTHOUIEHUH MEXAYy HOHATHUSAMHU, (HOPMYIMPOBATH OIMpPEaeSICHUs
NOHSTUN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KilaccU(UKAIMKM, OCHOBAHMS JJIst
0000IIEHNsT W CpaBHEHUS, KpPUTEPUM TNPOBOJMMOIO aHalu3a; BOCIPUHUMATb,
(bopMyIMpoBaTh U MPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHbIC
U OTpULIaTEJbHBbIC, €IWHUYHbIC, 4YaCTHbIE M OOIME, YCIOBHBIC, BBISBIAThH

MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U TPOTHUBOPEYMS
B (haKTax, NaHHBIX, HAOMIOJEHUSIX W YTBEPXKACHUSAX, MpeIiaraTb KpPUTEpUU MIJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEYMI; J€JaTh BBIBOJbI C HCIIOJIB30BAHUEM
3aKOHOB JIOTMKH, I€TYKTUBHBIX U MHAYKTUBHBIX
YMO3AKJIIOUCHUI, YMO3aKJIIOUEHH 1O aHaJOTWH; MPOBOAUTH CAMOCTOSATEIBHO
JIOKA3aTejIbCTBA MATEMAaTUYECKUX YTBEPXKIECHHUW (MpsMbIE MU OT MPOTUBHOIO),
BBICTpPAWBaTh apryMEHTAINI0, MPUBOJUTh MPUMEPbl U KOHTPIPHUMEPHI, 0O0CHOBHIBATH
cOOCTBEHHBIE CYXKJIEHHMSI U BBIBOJBI, BBIOMpaTh CHOCOO peuieHus y4uyeOHOU 3amaudu
(cpaBHUBaTh HECKOJbKO BApUMAHTOB pEILICHUS, BBHIOMpATh HamOoJee MOAXOIALINN C
Y4ETOM CaMOCTOSITENIBHO BBIIEJIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBare/ibckue 1eCTBUA.
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UCIIOJb30BaTh BONPOCHl KaK HCCIENOBATENbCKUI HMHCTPYMEHT I103HAHUA,
dbopMynTupoBaTh BOMPOCHI, (DUKCHPYIOIINE MPOTUBOPEUHUE, MpoOIeMy, yCTaHABIUBAThH
HCKOMOE€ U JaHHOE, (HOPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3ULIMI0, MHEHHUE;
IPOBOAUTH CAMOCTOSITENIBHO CINITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEJOBAHNE
[0 YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYecKoro OOBEeKTa, SBICHHS, Mpollecca,
BBISIBJICHUIO ~ 3aBUCUMOCTEH  MeXAy  OOBEKTaMH, SBICHMSMH, IPOLIECCAMU;
CaMOCTOSITENIbHO (POPMYJIHPOBaATh 000OIIEHHS U BBIBOBI 110 PE3yJIbTaTaM IPOBEAEHHOTO
HAOIO/ICHUS, MCCIIEOBaHMs, OLICHWBATh JIOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB U OOOOIIEHMIA; MPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IPOLECCA, & TAKKE
BbI/IBUTaTh

MPEANOJIOAKEHHUS O €T0 Pa3BUTUHU B HOBBIX yclioBUsiX. PaGoTa
¢ uHopMaLMei:

BBISIBJIITH Je(UUIUTHI UHOPMAIIUK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIPOC
U IS pelieHus 3aJa4yd; BbIOMpaTh MH(OPMALMIO U3 WCTOUYHUKOB PA3IUYHBIX THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMALMIO PA3IAYHBIX
BUJIOB U (OpPM MpEACTaBICHUS; CTPYKTYpUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B
pa3nuuHbIX popMax,
WUIIOCTPUPOBATh  TpauuecKkw;  OLIEHMBaTh  HAAEKHOCT,  MHGOpPMAIMU 1O
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM

KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYXkJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEJISIMU OOILEHUSs, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IIUCbMEHHBIX TEKCTaX, AaBaTh IOSCHEHUS 110 XOLy PELICHUs 3a4a4yd, KOMMEHTUPOBATH
NOJIYYCHHBIA pe3ysbTaT; B Xo0JA€ OOCYXACHHS 3aJaBaTh BOMPOCHI IO CYLIECTBY
o0cykaeMoii TeMBbI, TPOOJIEMBI, PellIaeMOi 3a]1au, BbICKAa3bIBATh UJI€U, HAllEJICHHbIE Ha
[IOMCK PEIICHUs, CONOCTABIATh CBOU CYXKACHUS C CYXIACHUSAMHU IPYIUX YYaCTHUKOB
nuanora, OOHapyKuMBaTh pa3IMuM€ M CXOACTBO MO3UIMH, B KOPPEKTHOH ¢dopme
bopMyIMpoBaTh pa3HOTrIacHusi, CBOM BO3PAKEHUS; MPEACTABISTh PE3yJIbTaThl pPEIICHUS
3aJlayM, SKCIIEPUMEHTA, HUCCIEIOBAaHUs, MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (hopmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHH.

PeryasiTuBHBbIE YyHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBUS
Camoopranusanus:
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COCTaBJIATH IIJIaH, AITOPUTM PELICHUS 3aJa4l, BBIOMPATh CIIOCOO PEIICHUs ¢ YUETOM
UMEIOIINXCA PECYpCOB M  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BapUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb:

BJa/IeTh HAaBbIKAMHU I103HABATEJIbHOW pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUM W MBICIUTENbHBIX IPOLECCOB, HMX pe3yJlbTaToOB, BIAAETh CIOCOOaMHU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa W pe3yibTara PEIIEHUs MaTeMaTH4YeCKOM
3a]1a4M; NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [P PEIICHUN 33JauH,
BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, IAHHBIX,
HallICHHBIX OLIMOOK, BBISBJIEHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE pE3yJIbTaTa
LEJIU U YCIOBUSIM, OOBACHATh IPUYUHBI
JOCTHKEHHSI MJIU HETOCTHXKEHHSI PE3YJIbTATOB ACSTENbHOCTH, HAXOAUTH OIIMOKY, 1aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MMOHUMATh U HUCIOJIb30BATh IPEUMYILIECTBA KOMaHAHOW U UHAUBUAYAJIbHON pabOThI
OpU pEeleHUH Y4YeOHbIX 3ajad, IMPUHUMATh LEJlIb COBMECTHON JEsITENbHOCTH,
IUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOM paboThl, pacnpenensirtb BHIb padoT,
JIOTOBAapUBAThCA, OOCYX JaTh NPOLECC M Pe3yabTar padoThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIIOJIEH; y4aCTBOBATh B IPYMNOBBIX (hopMax padoThl (00CyxkAeHUSI, OOMEH
MHEHHUH, «MO3rOBbI€ IUTYPMBD» U HHbBIE), BBIIOJHITH CBOI 4YacTb pPadOTHl U
KOOPJIMHUPOBATh CBOW JIEHMCTBHSI C APYTMMHU 4YJ€HAMU KOMAHJbI, OLIEHUBATh KaueCTBO
CBOEro BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aMMO/JICHCTBUS.

IIpeaMeTHble pe3yJbTaTbl OCBOEHUs (enepanbHOM pabodeil mporpamMmbl IO
MaTeMaTHKE IPEICTaBJICHbI IO rojlaM 00y4YeHHsI B paMKaX OTAEJIbHBIX YUeOHBIX KypCcOB
B COOTBETCTBYIOLIMX pa3Jeiax HACTOSIIEH IPOrPaMMBI.

OEJEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJBHAA 3AIIMCKA

Y4eOHbIif Kypc «Anredpa u Hadajga MaTeMaTHYECKOTO aHAIHM3a» SBISETCS OJHUM
u3 HamOoJee 3HAYMMBIX B MPOTPAMME CPEIHEro OOIIero o0pa3oBaHUs, MOCKOIbKY, C
OJTHOM CTOPOHBI, OH OOECIEYMBAET WHCTPYMEHTAIBHYIO 0a3zy [JIsi WM3Y4YEHHUs BCEX
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€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (HOPMUPYET JIOTHYECKOE U
abCTpakTHOE MBIIICHHE OOYydYalomUXCsl Ha YpOBHE, HEOOXOAMMOM ISl OCBOCHUS
uHGOPMATUKH, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U APYTUX NUCHUIUIMH. B
paMKax JaHHOTO y4eOHOTO Kypca 00ydarolrecs: OBIaIeBal0T YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTOpas (HOpMYJIUPYET CBOU JOCTUKEHUS B MaTeMaTHUYECKOU
dbopwme.

VY4eOHbll Kypc anreOpbl 1 Hayall MAaTEMAaTUYECKOTO aHAIM3a 3aKjIa/IbIBA€T OCHOBY
JUTsl YCTICIIIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAaHUS OCHOBHBIX
TEHACHIIUN Pa3BUTHsI YKOHOMUKH U 00IIIECTBEHHOM KHU3HU, TO3BOJIIET OPUEHTUPOBATHCS
B COBPEMEHHBIX LIM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO UCIIOIB30BATh UX
JUI AalibHEHIIero ooOpa3oBaHusl U B TOBCEIHEBHOM JKM3HM. B TO ke BpeMs OBJlajieHue
aOCTpaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKLHSMH ajreOpbl U MaTeMaTHUYECKOTO aHalu3a pa3BUBAET YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPXKICHUS C
NOMOILBIO MHAYKIIMK U pPacCyXkJaTh AEAYKTHBHO, MCIOJIb30BaTh 0000IIEHUE U
KOHKpETH3alMIo, aOCTparupoBaHWE U AaHAJIOTHIO, (POPMHUPYET KpPEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone nzydyenust yueOHOro Kypca «Anredpa v Hayaia MaTeMaTHYeCKOro aHaInu3a»
oOyuyaroluecs Moxy4atroT HOBBIN OIBIT PELICHUS MPUKIAIHbIX 33/1a4, CAMOCTOSATEIBHOTO
NOCTPOEHUSI MATEeMAaTHMYECKUX MOJENEH pealbHBIX CUTyalluil, WHTEpHpEeTalnun
NOJIYYEHHBIX PEUICHUH, 3HAKOMSATCA C PUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
IpUpPOJE, HAYKE U UCKYCCTBE, C BBIIAIOINIMMUCS MATEMATHUYECKUMHU OTKPBITUAMH U UX
aBTOPAMH.

VY4eOHbIif Kypc 001ajaeT 3HaYUTEbHBIM BOCIIUTATEIbHBIM ITOTEHIIMATIOM, KOTOPbIH
peanu3yeTcss Kak uepe3 ydeOHbI Marepuan, CHoCOOCTBYHOUIMH (OPMUPOBAHHIO
HAay4YHOTO MUPOBO33PEHHUS, TAK U Yepe3 crenuPuky yueOHOM esITeNbHOCTH, TpeOyromen
IPOJOJDKUTEIBHON KOHUEHTPALMM BHUMAHHUS, CAMOCTOSITENBHOCTH, AKKypPaTHOCTU WU
OTBETCTBEHHOCTH 32 NOJIyYECHHBII PE3yJIbTAT.

B ocHoBe mertoauku oOyuyeHus anreOpe M HadajgaM MaTeMaTHYEeCKOro aHallni3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUS.

B cTpykrype ydyeOHOro kypca «Anrebpa M Havajla MaTeMaTHYECKOTO aHaIU3a»
BBIJICJICHBI CIEAYIOIINE COACPKATENBHO-METOANYECKUE JIMHNN: «HHUCIa 1 BEIYUCIECHUSY,
«Dynkuuu U Tpadukuy, «YpaBHEHHS W HEpaBeHCTBa», «Hadama Marematmueckoro
aHanuza», «MHoXecTBa M JloTHKa». Bce OCHOBHBIE COJEPKATEIHbHO-METOAUYECKHE
JVMHUM U3Y4YalOTCsl HA MPOTSHKEHUHM JBYX JIET OOy4YEHHUS Ha YPOBHE CPEIHEro OOIero
o0Opa3oBaHMsl, €CTECTBEHHO JOIOJIHAS APYT Apyra M MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMH W pasjenaMu. J[aHHbIA y4eOHBIA KypcC SIBJISETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHseT B cebe coJiepKaHre HECKOJIbKUX MAaTeMaTHUYEeCKUX TUCUMUILUINH, TAKUX Kak
anredpa, TPUrOHOMETPUS, MATEMATUYECKHI aHAIN3, TEOPHUS MHOKECTB, MaTEMaTUYECKas
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joruka u apyrue. Ilo Mepe Toro kak oOydaroluecs: OBJIaJAEeBalOT BCE O0see MUPOKUM
MaTeMaTHYeCKUM  ammapaToM, Yy HHX  TOCIEAOBaTeIbHO  (QOpMHUpYETCS U
COBEpULICHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYI0 MOJEIb PEAJbHOM CHUTYyAalluH,
OPUMEHATHh 3HAHUS, IOJYYEHHbIE IPU H3YYEHHHM YYEOHOro Kypca, JUIsl pelIeHUs
CaMOCTOSITENIbBHO  COPMYJIMPOBAHHOM  MaTeMaTMYeCKOM  3ajaud, a  3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxarenpHO-MeTOAMYECKass JIMHUASA «YUucina W BBIYMCICHHS» 3aBEpLIACT
(opMUpPOBaHKE HaBBIKOB HUCIIOJIb30BAHNUS IEHCTBUTENBHBIX UNCEN, KOTOPOE ObLIIO HAYaTO
Ha YpOBHE OCHOBHOT0 00111ero oOpa3oBanus. Ha ypoBHe cpennero oOuiero oopa3oBanus
0oco00e BHUMaHUE ynensercs (POPMUPOBAHHIO HABBIKOB PAIlMOHAJIBHBIX BBIYMCIICHH,
BKJIIOUAIOLIUX B ce0s MCIOIb30BAaHUE PA3IMUHBIX (OPM 3alMCH YMCIIA, YMEHHUE JEJIaTh
IPUKHUJIKY, BBITOJHATH TPUOIMKEHHBIE BEIUMCIICHMS, OLICHUBATh YHCJIOBBIE BBIPAXKECHMUS,
paboTaTh C MaTeMaTUYECKUMH KOHCTAaHTaMHU. 3HAKOMbIE OOYyYarOIIMMCS MHO>KECTBA
HATypaJbHbIX, LENbIX, PAUUOHAIBHBIX W JACHCTBUTEIBHBIX YHCEN JOMOJHIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YHUCel. B KaXXIoM M3 3TUX MHOXECTB PacCMaTpPUBAIOTCS
CBOICTBEHHbIE €My crHeuupuyecKkue 3a7adyd W ONepaluu: JIeJIeHHE Halleso,
ONEpUPOBAHME OCTaTKaMHU Ha MHOXECTBE ILEJbIX YHCEeT, O0coOble CBOMCTBA
palMOHANBHBIX W UPPALMOHANBHBIX YHCEN, apu(METUYECKHE ONEpPAlMH, a TaAKXKE
U3BJICUEHUE KOPHS HAaTypaJdbHOM CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEN.
brmaromapss 1mocienoBaTeIbHOMY PpAacCIIMPEHUI0 Kpyra HCIHOJIB3yEMBIX YHCEN W
3HAKOMCTBY C BO3MOXXHOCTSMHM HUX IPUMEHEHUS Ui PELIEHUS pas3JInYHbIX 3a7ad
dbopMHpyeTCs MNPEICTaBIEHUE O E€AUHCTBE MaTEeMaTUKU KAaK HAyKM U €€ poiau B
IOCTPOCHUU MOJEIEH pPEATBHOr0 MHUpa, LIMPOKO HCHOJB3YIOTCS 0000IIeHuEe H
KOHKpETH3aLUsl.

JIunust «YpaBHEHUSI M HEPABEHCTBA) PEATU3yeTCsl Ha MPOTSHKEHUH BCEro 00yUueHust
Ha ypOBHE CPENHEro 0011ero oOpa3oBaHusl, IOCKOIbKY B Kaxk1oM paszaeine [Iporpammsl
IPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JMYHBIMM METOJAMH PEUICHUS PAUUMOHAIBHBIX, HpPpPAlUOHAIBHBIX,
MOKAa3aTeJIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUN, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJay, cojiepkalmux napaMmerpbl. [lonmydeHHblE yMEHHS LIMPOKO
UCHOJIB3YIOTCS MPU MCCIEA0BAaHUN (YHKIMI ¢ TOMOIIbIO MPOU3BOIHOM, MPU pEIICHUN
NPUKJIATHBIX 337ad U 3a7ad Ha HaXOXKJIEHUE HAMOOJBLIMX W HAUMEHbBIIUX 3HAuYCHUMN
bynkuuu. J[aHHas copepxaTenbHas JIMHUSA BKIIOYAEeT B cebOsl Takxke (HOpMHpOBaHUE
YMEHUN BBINONHATH pacuy€rbl 1Mo (QopmylaM, MpeoOpa3oBaHUsl palUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHMI, a TaKKe BBIPAXKECHUI,
CoJlepKalIMX cTerneHu u Jjorapudmbel. brmarogaps wusyudeHuio anreOpanyeckoro
MaTepuana MPOUCXOIUT JaibHElllee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAKTHOIO
MBILUIEHHS] 00y4arouXxcs, POPMUPYIOTCS HABBIKU 1€ TyKTUBHBIX PacCy X I€HUN, paObOThI
C CUMBOJIbHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEI B BHJIE
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paBEHCTB W HepaBeHCTB. AnreOpa mnpeiaraeT 3(QQEKTUBHbIE HWHCTPYMEHTHI  JJIf
pELIeHMs] TPAaKTUYECKUX U ECTECTBEHHO-HAYYHBIX 33/a4, HATJISHO JEMOHCTPUPYET CBOU
BO3MOYXHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTOIMYeCKass JUHUSA  «DYHKIMM UM Tpa@UKu»  TECHO
NEPEeIIeTaeTCA ¢ IPYTMMH JIMHUSMHU y4eOHOrO Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  NOCIENOBATENIBHOCTh  M3Y4YeHUs  marepuana. l3yueHme  CTeneHHOW,
NOKa3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKLIMH, UX CBOWMCTB U
rpauKoB, CIOJIb30BaHNE (PYHKUNHN I peleHts 3a7a4 U3 IpYyTruX Y4eOHbIX IPEAMETOB
Y pEATbHOM )KM3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM O0JbIIOe BHUMaHUE yAENseTcs (pOpMHUPOBAHUIO
YMEHMsI BbIpaKaTh (opMyJamMH 3aBUCUMOCTH MEXIY Ppa3IMYHbIMU BEJIWYMHAMH,
UCCIIEIOBaTh IOJY4YEHHbIE (YHKIMHM, CTpOUTh HUX rpaduxku. Marepuan 53Toi
COZIEpKATENbHOM JIMHUM HAlEJIEH Ha Pa3BUTHE YMEHUW U HABBIKOB, MO3BOJISIFOLIUX
BbIpaXaTh 3aBUCUMOCTU MEX]y BEIMYMHAMHU B PA3NUYHONU (OpMe: aHAIUTUYECKOMH,
rpaguueckoil u cioBecHoi. Ero n3ydenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHUS, CHOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AIMH, UCTI0JIb30BAHUIO aHAJIOTHUH.

ConepxarenpHass JmHUA «Hauana MareMaTnMyeckoro aHains3a» MO3BOJISET
CYIIECTBEHHO pACIIMPUTh KPYyI KaK MaTeMAaTHYECKUX, TaK W NPUKIAJHBIX 33124,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CJIOKHBIX (PYHKIMH, ONIPEAENSITh MX HAaUOOJIbIINE U HAUMEHbBIIINE 3HAUEHUS, BBIUUCISATh
wiomwaan GUryp u oObEMBI Tell, HAaXOAUTh CKOPOCTH U YCKOPEHHMs mpolieccoB. JlaHHas
coJiepKaTesbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHUSI MaTEMaTHUYECKUX
MOJEJIE peajbHbIX CHUTYallMii, NO3BOJISIET HAXOJIWTh HAWIy4YIIee pEIICHHE B
NPUKIAJAHBIX, B TOM YHUCJE COLMAIbHO-d’KOHOMHYECKUX, 3ajadax. 3HAKOMCTBO C
OCHOBaMHM MaT€MaTHYECKOTO aHajlh3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOIO,
(OopManIbHO-IOrMYECKOTO0 M KPEAaTUBHOTO MBILUICHUS, (HOPMUPOBAHUIO YMEHUM
pacno3HaBaTh NPOSBICHHS 3aKOHOB MAaTEMAaTHUKW B HAyKe, TEXHUKE W HCKYCCTBE.
OOyyaroluecs y3HAaIOT O BBIJAIOIIMXCSA pe3yibTaTaX, MOJTYYEHHBIX B XOJA€ pa3BUTHUSA
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYeCKast JTUHUS «MHOXECTBa U JIOTMKa» BKIIOYAeT B ce0s
AJIIEMEHTBI TEOPUU MHOKECTB U MAaTEMATUYECKOM JIOTUKU. TeopeTuKo-MHOKECTBEHHBIE
NPEICTaBIICHUS] TMPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEeMaTUKU U TPEeIararor
Haubosiee yHHUBEpPCAJIbHBIA S3bIK, OOBEAMHSIOMMN BCE pa3lieibl MaTeMaTUKH U €&
NPUIOKEHUH, OHU CBSA3BIBAIOT pa3Hble MaTEMATUUYECKUE AUCITUIUIMHBI U UX MPUTIOKEHHUS
B enuHoe uenoe. IloaToMy BaXHO HaThb BO3MOXXHOCTH OOYyYarolleMmycsi MOHHUMATh
TEOPETUKO-MHOXECTBEHHBIN A3bIK COBPEMEHHON MAaTEMATHKU U MCIIOJIb30BATh €0 IS
BBIPDAKEHHSI CBOMX MbICHEH. JI[pyrMM Ba)KHBIM NPHU3HAKOM MaTEMAaTHUKHA KaK HayKu
CleyeT IpPU3HATh CBOICTBEHHYIO €W CTpPOrocTb OOOCHOBaHMM M CIE€JI0BaHUE
OnpeAeNEéHHbIM IIpaBWJIaM IOCTPOEHHUS JOKa3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
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MaTEeMaTHYECKOH JIOTUKH  CIOCOOCTBYET pa3BUTHIO  JIOTHYECKOTO  MBIIUICHHUS
00ydJaronmmxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYXKICHHUS HAa OCHOBE JIOTMUECKHX
npaBwil, GOPMUPYET HABBIKK KPUTHICCKOTO MBITIICHUSI.

B yueb6HOM Kypce «Anrebpa m Hadaima MaTEMaTHICCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTUYECKOTO MOJICTMPOBAHMS, KOTOpPHIE TIPU3BaHBI CIOCOOCTBOBATH
(OpPMHUPOBAHUIO HABBIKOB TIOCTPOSHUSI MOJENEH peallbHbIX CUTYAIlMid, WCCICIOBAHUS
ITUX MOJENICH C TOMOIIBIO amnmapara aiareOpsl W MaTeMaTHYEeCKOTO aHalln3a,
WHTEPIPETAUNA TTOTYICHHBIX PE3yJbTaToB. Takue 3aJaHus BIUICTCHBI B KaXKIBIA U3
pasaeNoB MPOrpaMMBbI, TOCKOJIBKY BECh MarepHall ydeOHOro Kypca IIIHPOKO
UCTIONIB3YETCsI ISl PEIICHUS MPUKIIAIHbIX 3a1a4. [Ipu peneHnn peabHbIX MPaKTUIeCKIX
3a/ad = OOydYarlluMecs  pa3BUBAIOT  HAOMIOJATENbHOCTb, yYMEHHUE  HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, HCMOJb30BAaTh aHAJIOTHI0, 00001aTh U
KOHKPETU3UPOBATh Mpodsemy. [lesrensHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 3374 OPraHU3YyeTCs B TPOIecCe M3YYCHHUS BCEX TeM ydeOHOTO Kypca
«Anrebpa 1 HaYaJla MAaTeMAaTHIECKOTO aHATN3ay.

Ha usyuenue ydyeOHOro Kypca «AnreOpa M Hayajda MaT€MaTUYECKOIO aHAIIMA3a»
otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 Jaca B Henemo), B 11 kimacce — 136
yacoB (4 Jaca B HEZIEINIO).

COJEP KAHHUE OBYUEHUS 10 KJIACC Yuciaa v BbIYMCIEeHUS

Panmonanpsubie ynciaa. OOBIKHOBEHHBIE U IECSITUUHBIE IPOOU, TTPOIICHTHI,
OeckoHeuHble ieproaudeckue apoou. [Ipumenenne npobeli u MPOLIEHTOB JUIs pEHICHUs
MIPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU.

JIeiCTBUTENBHBIE YHCIIA. PannonansHeie u VMppalrOHaJIbHbIE YHCIIA.
Apudmerrueckue oneparuu ¢ AeHCTBUTEIbHBIMU YUCIaMu. Moyib A€HCTBUTEILHOTO
yucia u ero cBoctra. [pubnmkEHHbIE BEIYUCIICHUS, TTPaBUJia OKPYTJICHUS, TPUKUIKA
Y OLICHKA pEe3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ 1eiabpiM nokazareiieM. bunom Herorona. Mcmonb3oBaHue OAXOOAIIEN
dbopMBbI 3amuCU  JIEUCTBUTEIBHBIX YHCEN ISl PEIICHUS MPAKTUYECKUX 3aaad |
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOMCTBA.

Crenenb ¢ palUOHAIBHBIM TIOKAa3aTeieM M €€ CBOWMCTBA, CTENEHb C
JIEVUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa jorapudma. Jlecaruunpie U HaTypaJIbHBIC JTOTapU(MBI.

CuHyc, KOCHUHYC, TAHI€HC, KOTAHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA.

14



@enepanbHas padouas mporpamMma | Maremaruka. 10—11 kmaccesl (yriayOn€HHBIN ypOBEHD)

ToxnecTBa M TOXIECTBEHHbIE MPeoOpa3oBaHusl. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCHUNIBHBIE ypaBHEHUsS UM ypaBHEHMA-CIeACTBHUs. HepaBeHCTBO, peleHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS LENbIX U JAPOOHO-pAllMOHAIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIOUYJIEHBI OT OJTHOM ITIEPEMEHHOM. /leleHne MHOrowieHa Ha MHOTO4JIEH
c ocratkoM. Teopema be3y. Muorousnensl ¢ nensiMu ko3 dunrentamu. Teopema Buera.

[IpeoOpazoBaHUsI UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

WppaurionaneHeie ypaBHeHHs. OCHOBHBIE METOJABI PELICHHS HPPaAlUOHATBHBIX
YPaBHCHUU.

[lokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOABI PEHIEHUS IOKA3aTENbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BbIpaXEHUM, COIEPIKALIUX JOrapU(pMBbI.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHUS JOrapu(pMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBL. IIpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUM.

Pemenune cucteM JIMHEWHBIX YpaBHEHU. MaTpulia CUCTEMBI JIMHENHBIX YPABHEHUM.
Onpenenutens MaTPUIIbl 2X2, €ro TeOMETPUUECKUN CMBICI U CBOMCTBA, BBIYUCIICHUE €TI0
3HAYECHUS, IPUMEHEHNE ONPENEINUTENS I PEIIEHUS CUCTEMBI JIMHEWHBIX YPaBHEHUMU.
Pemenne npukimamHelX 3agad € MOMOIIBIO CUCTEMBl JIMHEMHBIX YpPaBHECHUM.
HccnenoBanne NOCTPOEHHOW MOJENH C TOMOIIBIO MATPULL U OITPEAECIIATEIIEH.

[TocTpoeHre MaTeMaTHYECKUX MOJICJIEH PEANbHOW CUTyallud C IOMOIIBIO
YPaBHEHUM W HEpaBeHCTB. lIpuMeHeHHe ypaBHEHMI W HEPAaBEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ1a4 U 3a7a4 U3 pa3InyHbIX 00JacTel HAYKU U PeaibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkIus, cnocoObl 3a1anus GpyHkuun. Bzanmuo o6parusie pynkiuu. Kommosuims
bynkuuid. ['padux pyHkuuu. DneMeHTapHbie nmpeoOpazoBanus rpauKoB PyHKIUH.

OOnacte ompezeneHuss U MHOXECTBO 3HaueHud ¢yHkuuu. Hymu ¢dynkuun.
[IpomexyTku 3HaKomocTossHCTBa. UETHBIE W Heu€THbICe (yHKIUU. [lepuomnueckue
bynkuuu. [IpoMexyTkun MOHOTOHHOCTH PYHKIIMU. MaKCUMyMbl U MUHUMYMbI (DYHKIIHH.
Haubonbiiee u HauMeHblee 3HaueHNus (QyHKINUU Ha IPOMEKYTKE.

Jluneiinas, KBajpaTU4Hasi U JPOOHO-IIMHEWHAs (QYHKUUH. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX TPAPHUKOB.

Crenennass (yHKIMS C HaTypaJlbHbIM M IIeJbIM MoOkKa3areneMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-OM CTENEHU Kak PYHKIUU OOpaTHOU CTENEHU C
HaTypaJbHBIM OKAa3aTEJIEM.

[lokazarenbHass u JsorapupmMuyeckas (QYHKIUM, HUX CBOHCTBa U TIpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUI A7 peIICHHUs] ypaBHEHHIA.
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Tpuronomerpuyeckas OKpy>KHOCTh, OIIPe/IeIEHUE TPUTOHOMETPUUECKUX (DYHKIIHI
YHUCJIOBOI'O apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCHUMOCTH B pealbHBIX Mpolleccax U sBieHHsX. ['paduku
peaTbHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHusl  MOCJENOBaTENbHOCTEW.  MeTton
MaTE€MaTU4eCKOM HHAYKUMHA. MOHOTOHHBIE M OTPaHUYEHHBIC ITOCIIEI0BATEIbHOCTH.
HcTopusi BOSHUKHOBEHHSI MATEMAaTUYECKOTO aHaJIM3a Kak aHain3a 0ECKOHEYHO MalbIX.

ApudmeTrnueckas U TeoMeTpuyeckas nporpeccud. beckoHeuHO yObIBaromas
reomerpuyeckass nporpeccus. CymmMa O€CKOHEUHO YOBIBAIOIIEH TI'€OMETPUYECKOI
nporpeccuy. JIMHEWHBIM W 3KCIOHEHIMAIBHBIM pocT. Yucno e. @opmysna CI0KHBIX
IIPOLIEHTOB. Vcnob30BaHnue NMPOrpecCUu Uil PEUICHUs pEeAIbHBIX 3a4a4 IIPUKIIAJHOIO
Xapakrepa.

HenpepsiBHble PyHKIIMU U UX cBoWcTBa. TOukM pa3pbiBa. ACUMOTOTHI IpaduKoB
¢ynkuuid. CBolicTBa (DYHKIMI HENpEpbIBHBIX Ha OTpe3ke. MeToj WMHTEpBajoB i
peuieHuss HepaBeHCTB. [IpuMeHeHHe CBOICTB HENMpephIBHBIX (DYHKUUN IS PEIICHUs
3a/ad.

[lepBass u BTOpas mnpousBojHble (yHKUMHU. OmnpeneneHue, reOMETPUUECKUNA U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoaHbie 37MeMeHTapHBIX (QyHKIUH. [Ipon3BogHas CymMMbI, TpPOU3BEIACHUS,
YaCTHOT'O ¥ KOMIIO3ULIUU (DYHKIUH.

MHOKeCcTBA U JIOTHKA

MHO0k€eCTBO, onepanyu HaJl MHOXECTBAMHM M MX CBOWCTBA. Jlnarpammsl Ditnepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO aIlmapara i ONUCAHUS PEaJbHbIX
MPOIIECCOB U SIBIICHUM, TIPY PEIICHUH 3a]1a4 U3 APYTUX YUSOHBIX IPEIMETOB.

OnpeneneHue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KJIACC Yucia ¥ BbIYUCJTCHUSA

Harypanbublie u nensie uncina. [IpumeHenne npu3HakoB JEIUMOCTH IEIbIX YHUCEII,
HauOobIIMi 001mmi nenurtens (nanee — HOJl) u HaumeHnbIiee oOlee kpaTHOE (J1anee —
HOK), octatkoB o Moj1yit0, airoputMa EBkiinaa i peieHust 3a7a4 B EJIbIX YHCIIax.

KomnexcHple ymucia. AnreOpandeckas M TpUTOHOMETpUYECKas (OpMBI 3aluCH
KOMIUIEKCHOTO 4Hcia. ApUPMETHYECKUE OINepald ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N3o0pakeHne KOMILJIEKCHBIX YUCe Ha KOOpAuHaTHOM miockocTi. dopmyna Myaspa.
KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO yncia. [[puMeHeHne KOMIUIEKCHBIX YUCEeIT ISt
peteHust GU3NYECKUX U TEOMETPUYECKUX 3a/1ad.
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YpaBHeHNs U HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPAaBHEHUH M HEPABEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U
CUCTEMBI-CJIECTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUUECKUX YpaBHEHUI c ITOMOLIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH. PelieHre TpuroHoMeTpuuecKux HEPaBEHCTB.

OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX HEPABCHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl pELIEHUS CHUCTEM U COBOKYIHOCTEH palrdOHAIbHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPaBHEHHII.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLICHUIO0 MATEMAaTUYECKUX 3a/1a4
¥ 33]1a4 U3 Pa3IMYHbIX 00JacTel HayKU U peasIbHOM )KU3HU, UHTEPIPETALUS [TOJTyYEHHBIX
pe3yspTatoB. @YHKIUM U rpaduku

I'paduk komnozunuu pyHkuuid. ['eomerpruueckue oopas3sl ypaBHEHUM 1 HEPABEHCTB
Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

['padprueckue MeToapl pelIeHus] YpaBHEHU U HEPAaBEHCTB. [ 'paduyeckre MeToabl
pelIeHus 3a1a4 ¢ napaMeTrpamu.

Hcnonb3oBanne rpadukoB (QYHKUMA ISl  HMCCIEIOBAaHHSA IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HUKAIOT NpPH PEHIeHUH 33Jad U3 JPYruX Y4eOHbIX
IIPEAMETOB U peanpHOM ku3HU. Havyana maTeMaTH4eCcKOro anajausa

[IpuMeHeHrne TPOM3BOJHOM K HCCIENOBAaHUIO (PYHKUMHA HAa MOHOTOHHOCTH M
sKkcTpeMyMbl. HaxoxzaeHune HamOOJbLIEro M HAMMEHBIIEr0 3HAYEHWW HENMpepbIBHON
(GyHKIIUM Ha OTPE3KeE.

IIprmenenne nporu3BOAHOM I HAXOKICHHS HAWJIYYIIETO PELICHUS B IPUKIIAJHBIX
3aj1a4ax, sl ONpeeeHNs CKOPOCTH U YCKOPEHHUS ITpoLiecca, 3a1aHHOro (popMysion min
rpapuKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO  TiepBoOOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNurerpan. I'eomeTpuyeckuid CMBICH HWHTErpaia. BpruucieHue onpeacneéHHOro
uHTerpana no gpopmyne Herotona—Jlenonua.

[Ipumenenue uHTETpana sl HaxXOXACHUS IUIONIaAeH MIOCKUX Guryp u o0nEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemieHudt  nuddepeHraNbHBIX  ypaBHeHW.  MaTtematuyeckoe
MOJIEJIMPOBAHUE PEAbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINATbHBIX YPaBHEHHIA.
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INPEAMETHBIE PE3YJIBTATBI

K koH1y 00y4yenus B 10 kiacce 00y4aromuics NOJyUuT CIEAYIOINE IPEIMETHbIE
pe3yabTaThl 0 OTAEIBHBIM TeMaM (eepanbHoi pabouei mporpaMmbl y4eOHOTO Kypca
«Anredpa 1 HayaJla MAaTEMAaTHYECKOT0 aHau3a»: Uneaa i BbIYMCICHUS:

CBOOOJHO OMEpPUPOBaTh TMOHATHUAMHU: pPAIMOHATBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YUCII0, MHOXKECTBA PALIMOHAIBHBIX
U JICHCTBUTENBHBIX YHCEN, MOAYJIb IEHCTBUTEIBHOIO YHWCIA; MPUMEHATH OpOOH U
IIPOLICHTHI IS PELICHMS NPUKIAIHBIX 3a1a4 U3 Pa3InYHbIX
oTpacJiel 3HaHU U peaibHON KU3HU; TPUMEHSITh TPUOTIKEHHBIC BRIYMCIICHUS, TPABHUIIa

OKpPYTJICHHUS, IPUKUIKY U
OILICHKY PE3yJIbTaTa BBIUUCIECHUI; CBOOOAHO ONEPUPOBATh MOHATUEM: CTEIIEHb C LEIbIM
NoKa3aTeleM, UCOIb30BaTh MOAXOAAIIYI0 (OpPMY 3alliCh AEUCTBUTEIBHBIX YUCEI IS
pelIeHUs] TNPAaKTUYECKUX 3a/lad W MPEICTABICHUS JaHHBIX; CBOOOJHO ONEPUPOBATH
MNOHATUEM: apU(PMETUUECKUN KOPEHb HATYpaIbHOM
CTENEeHH; CBOOOHO ONEPUPOBATH MOHATHEM: CTEMEHb C PALMOHAIBHBIM IOKAa3aTeNIEM;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: JIOTAapU(PM YHCIIa, AECITUYHBIE U HATYpaJIbHbIE
jorapu(pMbl; CBOOOJHO ONEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCIIOBOTO apTyMEHTa; ONEPUPOBATH MOHATUSAMHA: aPKCUHYC, aPKKOCUHYC U apKTaHIE€HC

YHUCJIOBOTO
apryMeHTa. Y paBHEHUS U

HEpPaBeHCTBA:

CBOOOIHO OTEpUPOBATH MOHATUAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIE YPABHECHUSI W YPaBHEHUA-CIEACTBUS, PAaBHOCUJIBLHBIC HEPABCHCTBA;
MPUMEHSTH Pa3JIMYHBIE METO/IbI PEIICHUS PAllMOHATBHBIX U APOOHO-PAITMOHATBHBIX
YpaBHEHUH, MPUMEHSATH METOJI WHTEPBAJIOB JUIsl PEIICHHS HEPABEHCTB; CBOOOJIHO
OIIEPUPOBATH TMOHITUAMU: MHOTOWIEH OT OJHOU IEPEMEHHOW, MHOTOWIECH C LEJBIMU
koddpurreHTaMu, KOPpHU MHOTOWIEHA, PUMEHSThH JISJICHIE MHOTOUYJICHA Ha MHOTOWJICH
c ocratkoM, Teopemy bedy u Teopemy Buera nns pemeHuss 3aaad; CBOOOIHO
OINEPUPOBATH MOHSATUSIMU: CHUCTEMA JIMHEWHBIX YpPABHEHUMW, MaTpHIla, ONPEACIUTEIb
MaTpulbl 2 X 2 U €ro TEOMETPUYECKUN CMBICII, UCIIOJIb30BaTh CBOMCTBA ONPEICIUTENS 2
X 2 7Sl BBIYMCIICHUS €70 3HAYEHUS, TPUMEHATH OMPEACTUTENN JIJIsl PEIICHUS] CUCTEMBI
JIMHEMHBIX YpPaBHEHUM, MOJECIUPOBATH PEAIbHBIE CUTyalldd C ITOMOILIBI) CUCTEMBI
JIMHEMHBIX YPAaBHEHUH, MCCIEI0BATh MOCTPOEHHBIE MOJEIHM C IMOMOIIBIO MATPUIl U
OIPEAECTIUTEIIEN, UHTEPIIPETUPOBATh MOJYYECHHBIN PE3YJIbTAT; MUCIOJb30BaTh CBOMCTBA
JEUCTBUN C KOPHAMH JUIsl TIPeoOpa30BaHUs BBHIPAKECHH; BBITOJIHITH MPE0oOpa30OBaHMUS
YUCJIOBBIX BBIPAYKEHUI, COAEPKAIINX CTENIEHU
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C pauuOHAJbHBIM TIOKa3aTeJeM; HCIOJb30BaTh CBOMCTBa  JorapumMoB s
npeoOpa3oBaHus JOrapuHMUIECKUX

BBIpAXEHUI1; CBOOOAHO ONEPHPOBATh MOHATUSMHU: HMPpPALMOHAJBHBIC, IMOKa3aTelbHbIC
u

JaorapupMHUUECKUe ypaBHEHMS, HAXOAUTh WX PEHICHUS C MOMOIIBIO PAaBHOCUIIBHBIX

NEepexoJ0B  WJIM  OCYIIECTBISISI  NMPOBEPKY  KOpPHEH; TNPUMEHATh  OCHOBHBIC

TpUTOHOMETpHUUYecKre HOpMYIIbI 17151 peoOpa3oBaHuUs

TPUTOHOMETPUUYECKUX BBIpa)KEHU; CBOOOJTHO OIepUpOBATH TIOHSITUEM:

TPUTOHOMETPUYECKOE ypaBHEHUE, MPUMEHATh HeoOXonuMbie (OpPMYJIbl AN pelIeHuUs

OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YPaBHEHHI; MOIECTUPOBAThH PEAIbHBIE CUTYallUN

Ha SI3bIKE areOphl, COCTABISATH BBIPAKCHHUS,

YPaBHEHUs, HEPABEHCTBA 110 YCIOBHUIO 3a/1a4y, UCCIENOBATh ITOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM armapara areopbl. @yHKUMU U rPauKH:

CBOOOJHO ONEpUpPOBATh MOHATUAMM: (YHKLIHS, CHOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHbIe (PYHKIIMU, KOMIO3ULIUS (YHKIUN, Tpa@uK (QYHKIUU, BBITOIHSATH
JJIEMEHTapHble MpeoOpa3zoBaHusl TpapukoB (YHKIUN; CBOOOJHO OMNEPUPOBATH
MOHSTUSAMHU: 00JIACTh OTMPEIeICHHSI U MHOKECTBO 3HAUCHU
byHKuuU, HyTM (GYHKIAUA, TPOMEKYTKH 3HAKOIOCTOSHCTBA; CBOOOTHO ONEPUPOBATH
MOHATUSMU: YETHBIE W HEUETHBIC (DYHKIIMH, MEpUOAMYECKUE (DYHKIIMH, TTPOMEKYTKU
MOHOTOHHOCTH (YHKIIUHA, MAaKCHMYMbl ¥ MHUHHUMYMbI (YHKIIMH, HAWOOJBINEE W
HauMeHbIIee 3HaueHue (QYHKIIMU HA MTPOMEXKYTKE; CBOOOTHO OMEpUPOBATH MOHATHIMHU:
cTeneHHas (QYHKIUS C HaTypaldbHBIM W IEJbIM TIOKaszareseM, rpaduk CTEeHHOU
GyHKIUUA ¢ HATypaJdbHBIM M IEJBIM MOKa3arenaeM, rpaduK KOpHSA n-Od CTENEHU Kak
(GbyHKIIMM 0OpaTHOM CTENEHU ¢ HATYpaJIbHBIM MOKa3aTelieM; OTIepUPOBATh MOHITHIMHU:
JUHEHHAs, KBaipaTUIHas U IPpOOHO-THMHEHHAS (YyHKIIUH,

BBITIOJHATH DJIEMEHTAapHOE HCCIEIOBaHHE M TOCTPOCHHE HX TpadukoB; CBOOOIHO

OTIepUPOBAThH MOHATUSAMU: TTOKA3aTeNbHAs U Jorapudmuyueckas
GyHKIIUU, X CBOMCTBA U TpaMKH, UCTIOIH30BaTh UX TpaMKy IJIs1 pelieHUs] YPAaBHCHUIA;

CBOOOIHO OTIEPUPOBATH MOHATHUSIMU: TPUTOHOMETPUUIECKAST OKPY)KHOCTD,
ompeeleHUe TPUTOHOMETPUUYECKUX (PYHKIIMHA YHUCIOBOTO apryMeHTa; HCIOJIh30BaTh
rpaduky GYHKIUI A7 UCCIIeIOBAaHUS TIPOIECCOB M 3aBUCUMOCTEH MPHU PEIIeHUH 3a1au
U3 IPYTHX Y9eOHBIX TPEIMETOB U peaTbHOU )KU3HU, BRIPAKATh (HOpPMyIaMH 3aBUCUMOCTH
Mexay BenmnunHamy; Hayana MmareMaTu4ecKoro aHajau3a:

CBOOOMHO ONEpUpPOBaTh TOHATUAMU: apuMeThdeckas ¢ TeOMETpUYECKas
nporpeccusi, OECKOHEUHO yObIBaroIass reoMeTpuYecKas Mporpeccusi, JTUHEWHBIH U
OKCIIOHEHITUATLHBIA POCT, (OpMyJia CIOKHBIX TPOIEHTOB, UMETh MPECTaBICHUE O
KOHCTAHTE;

HCIIOJIB30BATh IPOTrpeCCrUmn IJisd pPCUICHNUA PCaJIbHBIX 3aJia4 IIPUKIAAHOTO
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XapakTepa; CBOOOIAHO ONEPUPOBATH MOHATUSAMHU: TOCIEIOBATEIBHOCTD, CIIOCOOBI

3aJJaHus TOCJIE0BAaTEIbHOCTEH, MOHOTOHHBIE U OTPAaHUYCHHBIE MOCIIE0BATEIHLHOCTH,

MOHMMAaTh OCHOBBI 3apOXKJICHUS MaTEMaTHYECKOr0 aHalIM3a Kak aHaian3a O0eCKOHEYHO

MaJIbIX; CBOOOTHO ONIEPUPOBATH MOHATUSIMHU: HENPEPbIBHbIC (DYHKIIUU, TOUYKH Pa3pbiBa

rpaduka QyHKIMH, aCHMITOTHI rpaduka QyHKINHU; CBOOOAHO ONMEPUPOBATH MOHITHEM:
(GyHKIIMS, HeTIpephIBHAS HAa OTPE3KE,

NPUMEHATH CBOWMCTBAa HEMPEPHIBHBIX (QYHKIMK JJid pemieHusl 3aaad; CBOOOIHO
OTIEpUPOBATH MOHATUSAMU: TIEPBasi U BTOPast MPOU3BOIHBIE (PYHKIINH,

KacaTenpHas K rpaduky (QyHKUWU; BBIYHCISATH MPOU3BOAHBIE CYMMBI, ITPOU3BEICHHUS,
YaCTHOTO M KOMITO3UIIUU ABYX

(GyHKIMI, 3HaTh  MPOU3BOJHBIE  DJIEMEHTApHbIX  (PYHKIMH;  UCIOJIb30BaTh
reOMeTpUUYECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pelIeHUs

3azad.

MHoskecTBa U JIOTHKA:

CBOOOJHO OIEpHUPOBATh MOHSATUSIMHU: MHOXKECTBO, OIEpAIlMU HaJ MHOKCCTBAMHM;
MCTI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN arapar JJis OMUCAHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, MIPU PEILICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB; CBOOOHO

OIIEpUPOBATH MOHSATUSIMU: OIpPEJICIICHHUE, TEOpEMa,  ypaBHECHHE-
CJIEJCTBUE, CBONCTBO MAaTEMaTUYECKOTO OOBEKTa, J0KA3aTeIbCTBO, PABHOCUJIbLHBIC
YPaBHECHUS U HEPABECHCTBA.

K xoniry o6ydyenus B 11 kiacce o0ydaromuiics MOTYyYUT CISAYIONINE TPEAMETHBIC
pe3yJbTaThl MO OTAEIbHBIM TeMaM (enepaibHON padodeli mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 HayaJla MAaTEMAaTUYECKOTO aHalu3a»: Unesaa i BbIYMCIeHUs:

CBOOO/IHO OTEPUPOBAThH MOHATUSIMU: HATYPAJIBLHOE U 1I€JI0€ YUCIIO, MHOKECTBA
HaTYpaJIbHBIX U LEJIBIX YHCEII, UCIIOJIb30BaTh MPU3HAKHU JIEIUMOCTH HenbiX uncen, HOJI
n HOK HaTypanbHBIX 4ucen sl pElIEHUs 3aJad, MPUMEHATh airoputMm EBkiupa;
CBOOOHO OIEpPUPOBATH MOHIATHEM OCTaTKa IO MOIYJIIO, 3alMUChIBATh HATypalbHbIE
Yucia B PA3IUYHBIX TO3UIMOHHBIX CHUCTEMax CYHCIICHUS; CBOOOJIHO OIEPUPOBATH
MOHATUSAMHU: KOMIUIEKCHOE YHCJIO M MHOYKECTBO KOMIUIEKCHBIX YHCEI, MPEACTABIATH
KOMIUIEKCHBIE YHCJIa B allreOpandeckod M TPUTOHOMETPHUUECKON (PopMe, BBHITIOHSITH
apudMeTHYECKUE Omepalu ¢ HUMH U H300pa)kaTb Ha KOOPAMHATHOM IIJIOCKOCTH.
YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh TOHATUSIMHU: UPpPAMOHAIBHBIC, IIOKa3aTelIbHbBIE U
JorapuMUUYEcKre HEPaBEHCTBA, HAXOJUTh MX PEIICHUS C MOMOIIbI0 PaBHOCHIBHBIX
MEPEXOJ0B; OCYIIECTBISATh OTOOpP KOpHEH TMpH pPEHICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS; CBOOOJHO ONEPUPOBATH IMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
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OPUMEHATh  HeoOXoaumble  (GOpMyJabl A pEHIEHHSs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX

HEPaBEHCTB; CBOOOHO ONEPUPOBAThH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHU
u

HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMBl U CHUCTEMBI-CIEICTBUS, HAXOOUTh PEIICHUS
CUCTEMBl M COBOKYNHOCTEW palMOHAIBbHBIX, HPPALUOHAIBHBIX, MOKA3aTEIbHBIX U
jJorapu(pMUUECKUX  YpaBHEHMHl M HEpAaBEHCTB;  pellaTh  palMOHAJIbHBIE,
UppaloHaJIbHbIE, IOKa3aTENbHbIE, JOTapu(pMUUECKUEe U
TPUTOHOMETPUUECKUE YPABHEHHSI U HEPABEHCTBA, COJAEPKAIME MOAYJIU U MapaMeTphl;
OPUMEHATH IpaduyecKue METObI AJIs PEIICHUS YPaBHEHUIM U HEPABEHCTB, a TaKXKe
3alady ¢ [apaMeTpamMu; MOJIEJIMPOBATh PEAbHBIE CUTyallMd Ha S3bIKE aureOpsl,
COCTaBJISITh BBIPAYKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBI MO YCIOBHIO 3a]1a4H,
UCCIIEIOBaTh IOCTPOCHHbIE MOJENM C MCHOJb30BAaHUEM almapara ajireOpsl,
WHTEPIIPETUPOBATH MMOJTYYECHHBIN pe3ybTaT. @YHKIUM U IPauKu:
CTpOUTh TrpaduKd KOMIO3UUMU (YHKUMA C TOMOIIBIO  3JEMEHTapHOIro
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIIMU JBYX (YHKUHUI; CTPOUTh TEOMETPUUYECKHUE OOPA3BI
YPaBHEHHUI ¥ HEPABEHCTB Ha KOOPAWMHATHOU
IUIOCKOCTH; CBOOOJHO OINEPUPOBATH MOHATUSAMU: TpapUKd TPUTOHOMETPUUECKHUX

GyHKINNA;, TPUMEHSTh (PYHKIUU JUISI MOJICTTUPOBAHMS M HCCIEIOBAHUSA PeaTbHBIX
nporeccoB. Hayana MaTeMaTH4ecKoro anajamsa:

UCTIONIb30BaTh MPOU3BOAHYIO JUIS UCCIIeNOBaHUS (YHKIIUM HA MOHOTOHHOCTH H
HKCTPEMYMBI; HAXOIUTh HAMOOJIbIIIEE U HAUMEHbBIIIEE 3HaUCHUS QYHKIIUN HETIPEPHIBHOM
Ha OTPE3KE;

UCTIONIb30BaTh  MPOM3BOJIHYIO  JUISI  HAaXOXKACHHWS  HAWIydIIEro  PEIIeHUs
B MPUKIAIAHBIX, B TOM YHCIIE COIMAIBHO-DKOHOMUYECKHX, 3a/a4dax, JJIs OMpeesIeHuUs
CKOPOCTH W YCKOPEHHsI TMpoIliecca, 3aJaHHoro (Gopmynoil win rpaduxom; cBOOOIHO
ONEpUpPOBaTh TMOHATHUSAMHU: [EpBOOOpa3Has, ONpeAeNEHHBIH MHTErpaj, HaxXOAUTh
nepBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA U BBIYUCISITH HHTETpall 1o Gopmysie

Hrrotona—Jleitbaniia; HaXOAUTh TUIOIIAAN TIOCKUX (GUTYP U OOBEMBI TE€Jl C TTIOMOIIBIO
WHTETpajia; UMETh IIPEICTABICHUE O MAaTEMaTHICCKOM MOJICITMPOBAHUN Ha TPUMEPE

coctaBieHus aAuddepeHIMaIbHBIX ypaBHEHUI; peliaTh NMPUKIATHBIC 3a7a4d, B TOM
YHUCJIE COLMATBbHO-3KOHOMUYECKOTO U

(1)I/IBI/II-ICCKOFO XapakTepa, CpeaCTBaMU MAaTCMATHYCCKOI'O aHaJIN3a.
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10 KJIACC
HazBanue KonuuectBo OcCHOBHBIE BUJIBI JICATECIILHOCTH
OcHOBHOE coepKaHne
paznena (TeMbl) 4acoB 00yJaronuxcst
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MHO0XeCTBO
JIEMCTBUTEIILHBIX YHCEII.
MHOT04JICHBI.
PannonanbHbIe ypaBHEHUA U
HEPABCHCTBA.

Cucrembl TUHEHMHBIX
YPaBHEHUM

24

MHO}KCCTBO, oricpanun Hana
MHO>KE€CTBAMHM U UX CBOMCTBA.

Huarpammel Diiniepa — Benna.
[Ipumenenue
TEOPETUKOMHOKECTBEHHOTO

armapara sl peleHus 3aaad.
Panmonaneabie uncia. OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOU, TPOIICHTHI,
OCCKOHEUYHBIE TIEPUOTUIECCKUE TPOOH.
[Ipumenenue apoOeit U MPOIEHTOB ISt
pEIIEHUS TTPUKIIAAHBIX 3aa4.
JlercTBUTEbHBIC YUCIIA.
PanronanbHbie ¥ HppalldiOHATIbHBIE
guciaa. ApudMEeTHIECKUE OTIepallui ¢
JICUCTBUTEIBLHBIMY UKciaMu. Moaysb
JICUCTBUTEILHOIO YMCJIa U €ro
cBoiicTBa. [IpubnmxEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKKUJIKA U OLICHKA pe3yJibTaTa
BBIYHCJICHUH.

Hcnonp3oBaTh
TEOPETUKOMHOKECTBEHHBIN

arIiapar A OIIMCaHMA XOoJa
peUICHUA MaTEMaTU4YCCKHUX
3ajgad, a TaKXKC pCalIbHbIX

MPOLIECCOB U SIBJICHUU.

OnepupoBaTh NOHATUSAMH:
paloHaIbHOE YUCII0, OECKOHEUHAs
nepuonyeckast 1poOb, TPOLIEHTHI;
UPPALMOHATIBHOE U IEHCTBUTEILHOE
YKCJIO; MOAYJb IEUCTBUTEIBHOIO
YKCIIA; UCTIOJIb30BATh 3TU NOHITHUS
IIPU MIPOBEJICHUU PACCYKACHUN U
JI0Ka3aTeNbCTB, IPUMEHSTh JPOOH U
MPOLICHTHI JJI PEIICHUS
NPUKIAAHBIX 3374 U3 PA3JIMYHbIX
OTpaciiell 3HaHUW U peallbHOU
*u3HU. Mcrions3oBaTh
npUOIMKEHHBIE BEIYUCIICHMUS,
npaBuiia OKPYIJICHUs, TPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUN.
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OCHOBHBIE METO/IbI PEIICHHUS LIEJIBIX U
JIpOOHO-pallMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOYJIEHBI OT OJJHOM
IIEpEMEHHOM. /[eneHne MHOrowIeHa
Ha MHOTOYWIEH ¢ OcTaTKOM. Teopema
besy. MHOro4JIeHbI C 1EJIBIMU
kodpdunnentamu. Teopema Buera.
Peuienne cucrteM JIMHEMHBIX
ypaBHEHU. MaTpuia cucTeMsl
JVHEWHBIX ypaBHEHUW. OnpenennuTesnb
MaTpULbl 2X2, €ro TEOMETPUIECKUM
CMBICJI U CBOMCTBA; BBIYMCIICHHE €T0
3HAUYECHUS; IPUMEHEHUE ONPEICIIUTEIIS
JUJISL PEIICHUSI CUCTEMbI JIMHEMHBIX
ypaBHEHU. Pelienne npukiagHbix
3a/1a4 C MOMOUIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

[IpuMeHsITh pa3IuuHbIE METOIbI
pelIeHUs pallMOHAIBHBIX U
JIpOOHOPAIIMOHANBHBIX YPABHEHUN; a
TaKXe€ METOJ UHTEPBAJIOB ISl
pELIECHUS HEPABEHCTB.

OnepupoBath MOHATUSAMH MHOTOYJIEH
OT OJHOM NEPEMEHHOW, €ro KOpPHH;
OPUMEHSTH JEJICHHE MHOTOWIEHAa Ha
MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u reopemy Buera nis pemenus
3aaad4.

OnepupoBaTh NOHIATUSIMH: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUIIA,
ONpEeEIUTENIb MATPHULIBI.
Hcnonp30BaTh cBOMCTBA
OnpeneNnuTelis 2 X 2 sl BRIYUCIEHUS
€ro 3Ha4YeHUs, MPUMEHSTh
ONPEETUTENN JUIsl PEICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMN.
MopenvupoBaTh peajabHbIE CUTYAlUU C
IOMOILBIO CUCTEMBI JTMHENHBIX
YPaBHEHUU, UCCIIEIOBATh
IIOCTPOECHHBIE MOJIENN C TOMOUIBIO
MAaTpHL U ONIPEACTUTEIIEH,
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HMHTEPIIPETUPOBATH MOJyYEHHBIN
pe3ynbTar
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Oyukunu u rpaduKy.
CreneHHast QyHKIHS
C LIETIBIM TOKa3aTesieM

12

OyHKIUs, CIOCOOBI 3a1aHUsT PYHKIUU.
B3aumHo oGpaTHbIC HyHKIIUH.
Kommnosunus ¢pyakumii. I'padux
(GyHKIHH. DIIEMEHTAPHBIE
npeobpazoBanus rpaduKoB QYHKIUH.
OO0nacTh oInpeneaeHusi 1 MHOXKECTBO
3HaueHu pyukiuu. Hymu ¢pyHkuumu.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHbie 1 HEYETHBIE (QYHKIIUH.
[Tepuoanueckue GyHKIUU.
[TpoMexyTkr MOHOTOHHOCTH
byHkunn. MakCUMyMbl 1 MUHUMYMBI
¢bynkunn. Hanbosbliiee 1 HauMeHblLIee
3HaYeHHe (PYHKLIHUU HA IPOMEXYTKE.
JInnerHas, KBagpaTuyHas u
JIpOOHOIMHEMHAS PYHKLHUU.
DJIeMEHTapHOE UCCIIeIOBAaHUE U
NOCTpoeHue TpadUKOB 3TUX (DYHKIIHM.
CreneHb C LETIbIM MTOKa3aTENIEM.

busom HrroToHa.

CrenenHas QyHKIHS C HATypaJIbHBIM
U [EJIBIM TT0Ka3aTeieM. E€ cBoiicTBa

rpadux

OnepupoBath MOHATUAMU: PYHKIUSA,
cnocoObl 3a7aHus GYHKIUN; B3aUMHO
obpatHble (PYHKIIUU, KOMIIO3UIIUS
byHkmii, rpadux pyHkIu, 006IaCTh
OTIpe/IeNICHUs] 1 MHOKECTBO 3HAYCHHIA
GyHKUMU, HYJIA YHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JTWHEWHas, KBalpaTHIHasl,
IpOOHOIMHEWHAs U CTETIEHHAs
(GyHKIMM. BBINOTHATE 371eMEHTapHbIE
npeoOpazoBanus rpa@uKoB QyHKIIHIMA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WA HEYETHOCTh (PYHKIIUH,
NEPUOANYHOCTh (PYHKIIMHU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
GYHKIIUHA, MAKCUMYMBI 1 MUHAMYMBI
(GyHKUIMU, HAanOOJIbIIEE U HAMMEHBLIEE
3HaueHUe (PYHKIIMHA Ha TIPOMEKYTKE.
dopmynupoBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHOM H
CTETNIEHHON (YHKITHI.

Boipaxxate (opmynamu 3aBUCHMOCTHU

MCXKAY BCINYHNHAMM.
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3HaTh OINpEEIICHNE U CBOMCTBA
CTETIEHU C LIEJIBIM [T0Ka3aTeleM;
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MOXOSIIYI0 (hOpPMY 3amTUCH
JCHCTBUTEINb-HBIX YHCEIN JUIS PEIICHUS
MPAKTUICCKUX 3a71a4 U MPEACTABICHUS
TaHHBIX

Apudmernuecknii KopeHb N-
OH CTEIICHH.

HppanuoHanbHbIe
yYpaBHEHHUS

15

ApudmeTrnuecknii KOpeHb
HATypaJbHOU CTEIIEHH U €T
cBoiicTBa. [IpeoOpa3oBaHus YHCIOBBIX
BBIPKEHUI, COIEPKAIINX CTEIIEHU U
KOpHH.

HppanuroHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELIEHUS
UPpALMOHATIbHBIX YPaBHEHU.
PaBHOCHITbHBIE TEPEXO0/IbI B PELLICHUN
UpPpALMOHAJIbHBIX YPaBHEHU.
CaoiicTBa 1 rpaduk KopHs N-oi
CTENEHU KaK (yHKIUU 00paTHOM
CTENIEHU C HATypaJIbHBIM [TOKa3aTelIeM

dopMyIHpOBaTh, 3aMMUCHIBATH B
CUMBOJIMYECKOU opme H
UCIIOJIb30BaTh CBOMCTBA KOPHS N-
o1 cTenenu Jyisi mpeoOpa3oBaHus
BBIPAKCHU M.

Haxonuts permenus upparnioHaIbHBIX
YPaBHEHU C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXO0B WU
OCYIIECTBJISIS TPOBEPKY KOPHEH.
Crtpouts rpaduk GyHKIIUK KOPHS N-
Ol cTeneHu Kak oOpaTHON IS
(GYHKIIUA CTETEHU ¢ HATypaIbHBIM
noKasaresieM
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[TokazarenbHast PyHKIIHSL.
[TokazarenbHble ypaBHEHUS

10

CreneHsb ¢ palluOHAIBHBIM
OKa3aTeJIEM U €€ CBOMCTBA.

[TokazarenbHas GyHKIUS, €€ CBOWCTBA
u rpaduk. Mcnonp3oBanue rpaduka
GyHKIHAA TS peNIeHUsT ypaBHCHUM.
[Toka3arenbHble ypaBHEHHS. OCHOBHBIE
METO/Ibl PEIICHUS MTOKA3aTEIbHBIX
YpPaBHEHUU

dopMyIupOBaTh ONpEACICHUE
CTENEHU C PALIUOHAIBHBIM
[OKa3aTeJEM.

BrimonusaTe npeobpazoBanus
YHCJIOBBIX BBIPAXKEHUH, COJIEPIKALINX
CTETICHH C PAIlMOHAIBHBIM
IIOKa3aTeJIEM.

Hcnons3oBath Hu(ppoBbIE pecypChl

JUTSl IOCTPOEHHUSI rpaduka
NOKa3aTesIbHON (DYHKLIMH U U3yUYEHUS
€€ CBONCTB.

Haxonuts perienus noka3aTreabHbIX
ypaBHEHUM
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Jlorapudmuueckast pyHKIHS. 18 Jlorapudwm yucna. CBoiicTBa JlaBath omnpeernenue Jorapudma
Jlorapudmuueckue norapudma. JlecaTuunsie u YHUCIIa; 1ECATUYHOTO U HATYPaJIbHOTO
YpaBHCHUA HaTypaJbHBIE JIOTapU(PMBI. jorapudma.
[IpeoOpa3zoBaHue BHIPAKEHUI, Hcnonb3oBath cBoicTBA J0orapudmon
coJiep KalluX Jorapu@msl. JUTsl IpeoOpa3oBaHMs
Jlorapudmuueckast yHkIus, e JorapuMUYECKUX BBIPAKEHUN.
CBOMCTBA U TpaduK. CtpouTts rpaduk sorapuMuiecKon
Hcnonb3oBanue rpaduka GyHKIMHU }yHKIMK KaK 00paTHOH K
JUISL PELLICHHS YPaBHCHHUIA. MOKa3aTeJIbHON U UCIOJIb30BaTh
Jlorapudmudeckre ypaBHEHHsI. CBOMCTBA JiorapumMudeckoi GyHKIUn
OCHOBHBIE METO/IbI PELICHUS Ui pemenus 3anad. Haxoauts
Jorapu(pMUUYECKUX ypaBHEHUH. peIIeHus JIOrapuPMHUICCKIX
PaBHOCHUIIBHBIE TTEPEXO/IBI B PELICHUN YPaBHEHHH C MOMOIIBIO
JIorapu(pMUYECKIX ypaBHCHHIT PaBHOCHJIBHBIX TIEPEXOJIOB HIIN
OCYILIECTRBIISISI MPOBEPKY KOPHEH
Tpuronomerpruueckue 22

BBIPAKEHUS U YPAaBHEHUS

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa. ApKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerpuueckasi OKpy>KHOCTb,

JlaBath omnpeneneHus  CHHYCA,
KOCHHYCa, TAHT'€HCA U KOTAHT€HCA
YHCJIOBOTO apryMEeHTa; a TaKkKe
apKCUMHyCa,  apKKOCHMHyca U
apKTaHTe€HCAa YKca.
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OTIpeJICICHIE TPUTOHOMETPHUIECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.
OCHOBHBIC TPUTOHOMETPUICCKHUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.
Pemenne TpuroHOMeTpUIECKUX
YpPaBHEHUU

[IprMeHATH OCHOBHBIE
TPUTOHOMETPUUECKHE POPMYIIbI IS
npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH.
[Tpumensts Gpopmysl
TPUTOHOMETPHUH IS PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI
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[TocnemoBaTenbHOCTH U
IPOTPECCUH

10

ITocitemoBaTEILHOCTH, CIIOCOOBI
3a/IaHus [TOCJIEI0BATEILHOCTEM.

Meroa MaTeMaTU4ECKON UHIYKIIUH.
MOHOTOHHBIE M OTPAHUYEHHBIC
nocienoBaTeabHOCTH. McTopus
aHanu3a OECKOHEYHO MaJIbIX.
Apudmernyeckas 1 reoMmeTpuIecKas
MIPOTPECCHUU.

beckoneuHo yObIBatomas
reoMerpuueckas mporpeccus. Cymma
OECKOHEYHO yOBbIBAIOIIEH
T€OMETPUUECKOU ITPOTPECCUM.
JIMHENHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX MPOIICHTOB.
Hcnonp30BaHue Iporpeccun s
pEIICHUS PEeATIbHBIX 3a]a4
MPUKJIAHOTO XapaKTepa

OrnepupoBaTh MOHSITUSIMU:
IIOCIIEOBATCILHOCTD, CIIOCOOKI
3a/1aHUsl TOCTIEA0BATEIbHOCTEN;
MOHOTOHHBIE H OTPaHUYEHHBIE
[OCJIEJOBATENbHOCTH;

UCCJIEI0BATH MOCIEI0BATEILHOCTH
Ha MOHOTOHHOCTb H
OTpaHU4YEHHOCTH. [lomydaTs
peACTaBlIeHUEe 00 OCHOBHBIX
naeIx aHam3a O€CKOHEYHO

Masbix. /laBaTe onpeneneHue
apu(MeTUYECKO U FeOMETPUUECKON
nporpeccud. /JJoka3piBaTh CBOMCTBA
apuMeTHyecKoil U1 reOMETPUUECKON
IPOrPECCUH, HAXOAUTh CYMMY YJIEHOB
IPOTPECCHH, & TAKIKE CYMMY UJICHOB
OCCKOHEUHO yOBIBarOIISH
r€OMETPUYECKON MMPOTPECCHUM.
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Hcnonb3oBathk mporpeccuu s
pelieHus 3a71a4 IPUKIaTHOTO
XapaKkTep.

[TpuMeHaTb GopmMyITy CIOKHBIX
MPOIIEHTOB JJIS PEIICHUs 3a/a4
U3 pEeAIbHOW MPAKTUKH
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HenpepoiBHbIE HyHKIIUU. 20 HenpepoiBHbIe GYHKINU U UX OnepupoBath MOHATUAMU: PYHKIUS
HpOI/ISBOI[HaSI cBOMCTBA. Touka pa3phIBa. HCTIPCPLIBHAA HA OTPC3KE, TOUKA
AcuMITOTHI TpadUKOB (PYHKITUM. pa3pbiBa QYHKINH, ACHMIITOTA
CoiicTBa QyHKINI HETPEPHIBHBIX rpauxa GyHKimy.
Ha OTpe3ke. MeTox HHTEPBAIOB [IpuMeHATh CBOKCTBA HETIPEPHIBHBIX
IS PEIICHUS HEPABEHCTB. (bymHKumit s penienus 3anad.
[TpumeHeHre CBOMCTB HEMPEPHIBHBIX OnepupoBaTh NOHATHAMH: TIEpBast A
(yHKmMit 11 pemenus 3anau. [lepsag | BTOPaA MPOUBOHBIC (beHKHHH;
¥ BTOpPast IIPOU3BOIHbIE (DYHKIMH. TIOHUMATD (bI/BH:IGCKHH 1 §
OnpesienieHue, reoMeTpUuecKuil 1 re€OMETPUUECKUN CMBICI TPOU3BOIHOM;
(U3HYECKUH CMBICI IPOM3BOIHOIA. 3aMyChIBaTh yYpaBHEHUE KacaTEJIbHOM.
VYpaBHEHHE KacaTelnbHOM K IrpauKy Beluucisate  NMPOU3BOAHBIE  CYMMBI,
¢bynkuuu. ITpousBoansie IIPOU3BENCHUS, YAaCTHOTO W CIIOKHOMN
AJIIEMEHTAPHBIX (PYHKITUH. DyHKIHH.
TIponssonnas cymmbl, TMpOM3BEACHHUA, | M3yuaTh MpOM3BOIHBIE IEMEHTAPHBIX
YACTHOTO M KOMITO3UIIMU (YHKITHI {yHKiA,
Hcnonbs30BaTh reOMETPUUYECKUN U
(bU3UYECKUI CMBICI POU3BOHOM
JUIS pelIeHus 3a1a4
[ToBTOpEeHue, 06001ICHME, 5 OcHOBHBIC IOHATUS Kypca anredpsl U

cUCTEMAaTH3alig 3HAHUMI

HavaJl MaTEMaTHYCCKOI'O aHaJIn3a

10 Kjacca, 00001IeHne
cCUCTEMAaTHU3aIMI 3HAHUU

u

IIprMeHATH OCHOBHBIE ITOHATHS Kypca
anreOpbl U HaYall MATEMaTUYECKOTO
aHanM3a Ui pelleHns 3a1a4y U3
pEaNbHOM KU3HU U APYIUX IIKOJBHBIX
IPEAMETOB
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OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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11 KIIACC
HazBanue KommuecTBo OcHOBHOE COACPIKAHUC pasaciia OCHOBHBIE BUIBI AESITEILHOCTHA
pazzena (TeMbl) 4acoB (TeMBI) oOyyJaronmxcs
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Uccnenosanue GhyHKIUMH ¢
MMOMOILBIO MPOXU3BOTHOU

22

[IprMeHenne MPOU3BOIHON K
UcciIeI0BaHuI0 QYHKIUNA Ha
MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HanOoIbIIero u
HaWMEHBILIErO 3HAYEHUS
HEMpEephIBHON (DYHKIIMU HA OTPE3KE.
[IpuMeHeHne MPOU3BOJHOU JIst
HaXO0KICHUSI HAWJTYYIIIETO PEIICHUS B
MPUKIIAJIHBIX 3a/1a4ax, s
ONPEAETIECHUS] CKOPOCTH U YCKOPECHUS
npoI1iecca, 3aIaHHOro (OpMyJION UiTu
rpadukom.

Kommnozumus ¢hyHKINHN.
['eomeTpuyeckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOU
MJIOCKOCTH

Crpouts rpadpuk KOMIO3ULUH
(GYHKIUI C TOMOIIBIO AIIEMEHTAPHOTO
VICCJIEIOBAHNSI I CBOWICTB
KoMIto3uuH. CTpouTh
reOMETPUYECKHE 00pa3bl ypaBHEHUHN U
HEPaBEHCTB Ha KOOPJIMHATHOMN
mIockoctu. Menonp30BaTh
MPOU3BOAHYIO VISl UCCIIEIOBAHUS
(GYyHKIIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI; HAXOJAUTHh HAUOOJIbILIEE U
HauMEHbIIIee 3HaUYeHUS! QYHKIUU
HEIPEPBIBHOM HAa OTPE3KE; CTPOUTH
rpaduky QyHKIMI HA OCHOBAaHUU
MPOBEAEHHOIO UCCIICOBAHMUS.
Hcronb30BaTh NPOU3BOAHYIO IS
HAXOKJEHUSI HAWTYUIIEero peieHus B
IIPUKJIAAHBIX, B TOM YUCIIE
COLIMAJIBHO-DPKOHOMHYECKUX, 3a/1a4ax,
JUTSL OTIPEZICIICHUSI CKOPOCTH U
YCKOPEHMS IpoLecca, 3aJaHHOTO
bopmyoii unu rpaduKoMm.

Ilomy4ats npencraBieHue
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O IPUMEHEHHUH NPOU3BOJHON B
PAa3IMYHBIX OTPACIIAX 3HAHUU

[lepBooOpa3Has U UHTErpa

12

[IepBooOpa3Has, OCHOBHOE
CBOMCTBO MEPBOOOPA3HBIX.
[TepBooOpa3HbIE FTIEMEHTAPHBIX
bynkuuii. [IpaBuna HaxoxACHUS
nepBooOpa3Hbix. UHTErpai.

['eoMmeTprUeCKUi CMBICIT UHTETpalIa.

Brruuciienue onpenenéHHoro
uHTerpana no gpopmyie HeroTona—
Jletonuna. [lpumenenne uuTerpaia
JUIA HaXOXKIEHUS III0Maaei
IJIOCKUX (PUryp u 00bEMOB
reoMerpuueckux tei. [Ipumepst
pemeHuit nudpepeHIuanbHbIX
ypaBHeHU. MaremaTnueckoe
MOJEIUPOBAHUE PEATBHBIX
ITPOLIECCOB C IMTOMOIIBIO
nudpepeHInanTbHbIX YpaBHEHUN

OneprpoBaTh NOHATUSIMU:
nepBooOpa3Has U onpeaeaEHHbIN
uHTerpai. Haxoauts nepBoodpasHbie
AJIEMEHTApHBIX (PYHKIUN U BBIUUCISATH
uHTerpai no gpopmyne Herotona—
JlenOnwuIa.

Haxonuts mnomanu miockux puryp
1 00BEMBI TeJI C TOMOILBIO
OIPEAECIEHHOIO UHTETPAJIA.
3HAKOMUTBCS C MATEMaTUYECKUM
MOJEIUPOBAHUEM HA NPUMEPE
muddepeHnnanbHbIX ypaBHEHUH.
[Tonyyats npencraBieHue o
3HAYEHUU BBEACHUS MOHATHS
WHTETpaja B Pa3BUTHUU MAaTEMAaTUKU
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I'paduku
TPUTOHOMETPUUYECKUX
byHKIUH.
Tpuronomerpruueckue
HEPaBEHCTBA

14

Tpuronomerpuyeckue GyHKIIUH, UX
CBOMCTBA U IpauKH.

OT60p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHHM C TOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH.

Hcnonr3oBath nudpoBbie
PECYPCHI AJIsI TOCTPOCHUS
rpaKOB TPUTOHOMETPUUECKHIX
(GYHKITNY 1 U3YYCHHS UX CBOWCTB.
Pemate TpuronomeTpudeckue

Pemienrne TpUroHOMETPUYECKUX
HEPABCHCTB

YpaBHEHUS U OCYLIECTBISTH OTOOP
KOpPHEH C ITOMOIIBIO
TPUTOHOMETPUUYECKOM

OKpPY>KHOCTH.

[TpumensTs HOpPMYIBI TPUTOHOMETPUHN
JUIS ~ peUIeHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX  HEPABEHCTB.
Hcnonb3oBath 1U(POBBIE PECypChHI
JUTS TIOCTPOCHUS U UCCIICIOBAHMS
rpa@ukoB QyHKIHIMA
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HppanronansHeie,
MOKa3aTeNbHbIC U
JorapupMUyIecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeNbHBIX U JTOrapu(MUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS
UPPALMOHATIBHBIX HEPABEHCTB.
['padmyeckue MeTOABI peLICHUS
MPpALMOHATIBHBIX, TOKA3aTEIbHbIX U
Jgorapu(pMUUECKUX YpaBHEHUH U
HEPaBEHCTB

[IprmeHsATH CBOMCTBA
MOKa3aTEeNbHOMN U JTorapuPpMUUECcKOn
(YHKIMI K pelIeHnIo
NOKa3aTeNbHBIX U JIOrapu(PMUUYECKUX
HepaBeHCTB. OO0OCHOBATH
PaBHOCHIIBHOCTD MIEPEXOJIOB.

Pemats uppannoHaibHble U
KOMOMHHUPOBAaHHbIE HEPABEHCTBA, C
HOMOIIbIO PABHOCUJIBHBIX
EPEXO0JI0B.

Hcnonb3oBath rpaduueckue
METOAbI M CBOMCTBA BXOJSIIHNX B
YPaBHEHUE WJIM HEPABEHCTBO
GyHKIUR I peleHus 3a1auu
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KommnekcHble ynciia

10

KomrekcHble yncna.
Anrebpanyeckast u
TpUTOHOMETpUUYECKasi OPMBI 3aMUCH
KOMILJIEKCHOT'O YU CJIa.
ApudmeTnueckue onepanuu ¢
KOMITJIEKCHBIMU YUCJIAMH.
N300pakeHre KOMIUIEKCHBIX YU CEl
Ha KOOPAWHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMILJIEKCHOTO YuCa.
[IpuMeHeHne KOMILJIEKCHBIX YHCEI
TS perieHust GU3nIeckux u
reOMETPUYECKUX 3a]a

OnepupoBathb MOHATHUSIMU:
KOMIUIEKCHOE YHCII0 U MHOXKECTBO

KOMIIJICKCHBIX YHCCIJI.

[IpeacTaBasTh KOMIUJICKCHBIC YHCia B
anreOpanyeckoil u
TpUTOHOMETpUUECKOU popme.
BrinonusaTs apudmerndeckue
OTiepalliy ¢ HUMHU.

N300pakaTh KOMIUIEKCHBIC YMCIa HA
KOOPJWHATHOM TNIOCKOCTH.
[Ipumensars popmyiy Myaspa u
MOJIy4aTh MPEACTABICHUE O KOPHSIX N-
Ol CTeNneHU U3 KOMIUIEKCHOTO YHuCJa.
3HAKOMUTHCA C PUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE

JUISL PEIICHUSI TEOMETPUYECKUX U
bu3uYeCKuX 3a1a4
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HaTypaJIBHble H 1O CJIbIC YUCJia

10

HarypanbHbie u 11€71b1€ Ynca.
[IpuMeHeHue MPU3HAKOB JIETUMOCTH
uensix uncen, HOJl u HOK, ocTtatkoB
0 MOJIYJIt0, alnroputMa EBkinia

JUISL PEIICHUs 3a/1a4 B LIEJIbIX YUCIIaX

OnepupoBaTh NOHITUSIMU: HATYPAIIbHOE
Y 1€JI0€ YHUCIIO, MHOKECTBO
HaTypaJIbHBIX U LEJbIX YUCEIL.
Hcnonb30Bath Npu3HaKH JETUMOCTH
LEJIbIX YUCEN, OCTATKU MO0 MOMAYJIIO;
HOJI m HOK nHaTypasbHBIX YHCEIL;
anroput™ EBkiuaa ajist peiieHus

3a1ad4.
3anuchiBaTh HaTypalbHBIC YHCIa B
Pa3INYHBIX TO3UIMOHHBIX CHCTEMax
CUHCIICHUS

43



®enepanbHas pabouas mporpamma | Maremaruka. 10—11 kimacces! (yriayOn€HHBIN ypOBEHb)

Cucrempl 12 CucrteMa 1 COBOKYIMHOCTh YPABHEHUH.
paIMoOHAIbHBIX, PABHOCIIILHBIE CHCTEMBI 1 OnepupoBath MOHATUAMU: CUCTEMA U
COBOKYITHOCTh YPaBHECHUU U
HpparoHaIbHBIX CHUCTEMBICIIC/ICTBUAI. y yp
MOKa3aTeNIbHbIX U HEPABEHCTB; PEIICHUE CUCTEMbI UITU
OCHOBHBIE METO/IbI PEIICHUS] CUCTEM .
JorapupMHUIECKIX g COBOKYITHOCTH; PaBHOCHUJIbHBIC
. ¥ COBOKYITHOCTEH paIriOHAIBHBIX,
ypaBHEHUi CUCTEMbI I CUCTEMBbI-CJIC/ICTBHUSI.
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U
N Haxonutsb perieHus: cuctem u
Jorapu(pMUYECKUX ypaBHEHUH. N
. COBOKYITHOCTEH IEITBIX
[Ipumenenne ypaBHEHHA, CUCTEM U
palMOHAIBHBIX, UPPAIIMOHATIBHBIX,
HEPaBEHCTB K PELICHUIO
MTOKA3aTeNIbHBIX U JIOTapU(MHUIECKIX
MaTEeMaTUYECKHX 3aJ1a4 ¥ 3a7a9 U3 .
- ypaBHEHUH U HEPABCHCTB.
pa3IUYHBIX 00JacTel HAYKH U .
. [IpuMeHATh cUCTEMbl YPAaBHEHHM K
peaNbHOM KU3HU, UHTEPIIPETALIUS
PEIICHUIO TEKCTOBBIX 33/1a9 U3
MOJTYYCHHBIX PE3yJIbTaTOB . .
pa3IMYHBIX 00JaCTel 3HAHUN U
peanbHOM KU3HHU; HHTEPIIPETUPOBATH
TIOJTYYCHHBIC PEIICHHMSI.
Ucnonw3oBath 1iudpoBbie pecypcebl
3amauu ¢ mapameTpaMmu 16

PannonanbsHble, MppallMOHATIbHBIE,
NoKa3aTelsbHbIE, JIorapupMuiecKkue u
TPUTOHOMETPUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

Bri6upats cioco6 perneHus
paIMoHaIBHBIX, HPPAITMOHAIILHBIX,
MIOKAa3aTeNIbHbIX, TOTapUIMUUECKUX U
TPUTOHOMETPUUYCCKUX YPaBHECHUHN
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C ImapamMeTpamMH.
[TocTpoeHue u uccieqoBaHue
MAaTEMATUYECKUX MOAEIEH
pPEAbHBIX CUTyallul C TOMOIIBIO
YPaBHEHUI, CUCTEM YPABHEHUN U
HEPABEHCTB C MapameTpaMu

Y HEPABEHCTB, COAECPKAINX MOAYJIN
u nnapameTpsl. [Ipumensars
rpaduyueckue U aHaATMTHYECKHE
METO/BI IS PELICHNs] YPABHEHUH U
HEPABEHCTB C ITapaMETPaMH, a TAKKE
uccienoBanye pyHKIUNH MeTogaMu
MaTeMaTn4eckoro aHainusa. CTpouThb
Y UCCIIE0BATh MATEMATUYECKUE
MOJIEJIN PEAJIBHBIX CUTYALUN C
IIOMOILIBIO YPaBHEHUH,

HEPABEHCTB U CUCTEM C
napaMeTpaMu
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[ToBTOpEeHue, 0600IIEHNE,
cHCTeMaTH3aIs 3HaHUH

16

OCHOBHBIE MMOHSTHS U METOBI Kypca,
000011IeHNE U CUCTEMATH3AlH 3HAHUI

MO,Z[GJIHpOBaTL PCAJIBHBIC CUTyalluU

Ha sI3bIKE  aireOpbl, COCTaBIATh
BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI IO YCIIOBHIO 3a/ayH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJIENIA C
UCIIOJIb30BAaHUEM armmapara ajireopsl,
VHTEPIPETUPOBATH IIOJy4YEHHBIN
pe3yJIbTaT.

[Tpumenats GyHKIUU

JUI MOJICIIUPOBAHUS U UCCIIEAOBAHUS
pealbHBIX  TpoueccoB.  Pemate

IMPUKIIaJHbIC 3a1a4HU,

B TOM YHUCJIE
COIMAJIbHOAKOHOMHUYECKOTO U
bu3uYeCKoro xapakrepa,
CpeACTBaMH aJireOpbl U
MaTeMaTU4eCKOro aHaJIn3a

OBIIEE  KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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®OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

['eomeTpust sBIsETCS OMHUM W3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHHs, Tak KaKk oOO0ecrmeYrMBaeT BO3MOXXHOCTh HW3Y4YCHUS JIUCIHUILIAH
€CTECTBEHHOHAYYHOM HAITPABJIEHHOCTHU U MPEIMETOB T'YMAHUTAPHOTO NHKJIA. [IocKOIbKy
JIOTUYECKOE MBINUICHHE, (OPMUPYyEMOE IPH U3YYEHUH OOYYAIOIIUMHMCS MOHATHUHHBIX
OCHOB T'€OMETPHH, IMPU JI0KA3aTEIBLCTBE TEOPEM M MOCTPOCHUM IETIOYKH JIOTHYECKHUX
YTBEPKACHU MPU PEIICHUN TEOMETPUUECKHX 3a7]a4, YMEHHUE BBIABUTATh U OIPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YaCTHOCTH (PU3UYCCKHX 3aad.

Ilens ocBoeHHs mTporpaMmbl ydueOHOro kypca «l'eoMmerpus» Ha yriyOiaEéHHOM
YPOBHE — Pa3BUTHE HWHIWBHUAYAJIBHBIX CIIOCOOHOCTEH OOydYaromuxcs MpH H3YYCHUHU
TEOMETPHUH, KaK COCTABJISIONICH nmpenMeTHOM obnactu «MartemaTrka U HHGOpMaTUKay
yepe3 o0ecleueHre BO3MOXKHOCTH MPUOOPETEHUsI U HMCIOJIb30BaHUS 0oJiee TTyOOKHX
IrCOMETPUYCCKUX 3HAHUM U JEeUCTBUH, CIIeM(UYHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIs
YCHENTHOTO MpOodeCCHOHAIBHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIIOJIb30BaHUEM
MaTEeMAaTHUKH.

[IpropuTeTHBIMH 3a7ayaMd  Kypca TeOMETpUH Ha YIUIyOJIEHHOM YpOBHE,
PACHIUPSIONIMMHI U YCHUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBJSIOTCS:

paclIMpeHre NPeICTaBICHUS O TEOMETPUM KaK YACTH MUPOBOM KYJIbTYPbI U

bopMHpOBaHHE OCO3HAHUSI B3aUMOCBSI3M TE€OMETPHUH C OKPYKAIOIMIMM MHPOM;
(opMupOBaHKE IPEICTABICHUS O POCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHUIINX
MAaTeMaTUYECKUX MOJENAX, IMO3BOJIIOIIMX ONMCHIBATH M M3Yy4daTb pa3HbIC SBJICHUSA
OKPY’KAIOLIEr0 MHUpA, 3HAHWE IOHATUMHOTO ammapara no pasmaeny «CTepeomMeTpusi»
y4e0HOro Kypca reoMeTpuu; (GOpMUPOBAHUE YMEHUS BIaJ€Th OCHOBHBIMH MOHSATUSMHU O
IIPOCTPAHCTBEHHBIX
durypax M uX OCHOBHBIMU CBOWCTBaMH, 3HaHHUE TeopeM, (GOpMyld M yMEHHE HX
OPUMEHATb, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOIUTh HECTAHIAPTHHIE CIOCOOBI
pemieHusi 3aaad; (GOPMUPOBAHME YMEHHUS paclo3HaBaTh Ha UYEpTEkaxX, MOJCISIX U B
pearlbHOM MHpE
MHOIOTPAaHHMKM W Teja BpAILEHHUs, KOHCTPYMPOBATb TE€OMETPUYECKHE MOJIEIIH;
(dbopMHpOBaHKE TOHUMAHUS BO3MOKHOCTH AKCHOMATHYECKOTO TOCTPOCHUS
MaTeMaTHYeCKUX Teopui, (OpMHpOBaHHE TOHHMAHUS pOJIM AaKCHOMAaTUKA  IIpU
IPOBEJCHUH PAaCCyXJIEeHUM; (OpMUPOBAHUE YMEHUSI BIaJ€Th METOAAMHU J0KA3aTeIbCTB
Y aJITOPUTMOB
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pelieHusi, yMEHUS UX MPUMEHSATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYKICHHUS B XOJI€
peIlIeHUs] CTEPEOMETPUYECKHX 3aJad M 3aJad C TMPAKTUYECKUM COJECpKAHUEM,
dbopMupoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JO0KA3aTeNbCTB MPH O0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM AKCMOMATHUKU B TPOBENCHHUM JICTYKTUBHBIX
pacCyKJIeHU; pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW OO0ydJaroImmXcs, ITO3HABATEIbHONH aKTHUBHOCTH, WCCIEAOBATEIIbCKUX
YMEHUH, KPpUTUIHOCTH MBINIJICHUS, MHTEpEca K U3yUEeHUI0 TreoMeTpur; popMupoBaHue
(GyHKIHMOHATIBHOM TPaMOTHOCTH, PEJIEBAHTHON F€OMETPUHN: YMEHUS

pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaybHBIX XU3HEHHBIX CHUTYyallUAX U NPU HM3YyYEHUU JPYTUX YYEOHBIX MPEIMETOB,
MIPOSIBJIICHUS 3aBUCUMOCTEHN M 3aKOHOMEPHOCTEH, MOJIETUPOBAHUS PEATbHBIX CUTYAIUH,
MCCIICIOBAHMSI TIOCTPOCHHBIX MOJICNICH, MHTEPIPETAIINH ITOTYYCHHBIX PE3yIbTAaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUSIMU yueOHoro Kypca «['eomerpusi» B 10-11
KJaccax sBIsroTCs: «[IpsiMble U MII0CKOCTH B MPOCTPAHCTBEY, « MHOTOrpaHHUKIY, « Tena
BpaIieHus», « BeKTOpbl 1 KOOPAWMHATHI B TPOCTPAHCTBEY, «[BMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpebGoBaHME «YMETh OIEPUPOBATH
MOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YIiIyOJIEHHOM ypoBHEe oOyudenus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJIEp)KaTelNbHBIM JIHHMSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JTOTUYECKUX YMEHUHN paclpeensieTcsi He TOJbKO MO COJIePKATEIbHBIM
JUHUSM, HO U 1o rogam oOyudenusi. ConepxaHue oOpa3oBaHHUs, COOTBETCTBYIOIEE
NpeIMETHBIM  pe3yjbTaTaM  ocBoeHus  DexepanbHOil  paboyell  mporpammel,
pacnpenenéHHbIM 10 ToJaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, TPUHIMIHAIBHBIM  BOMpOcaM oOOydarommecss  0Opaliainch
HEOJTHOKPATHO. JTO MO3BOJIIET OPTaHN30BaTh OBJIAICHNE T€OMETPUIECCKIUMH TOHATUSAMU
M HaBBIKAMU TIOCJIENOBATEbHO M TIOCTYMAaTeNbHO, C COOJIOJCHHEM MpPHUHIIMIIA
MIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYI0O CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUM OOydYaloImMXcs, pacmmpsas W yrayomnss e€, o0pa3ys NpOoYHbIC
MHO>KECTBEHHBIC CBSI3H.

[lepexon K HM3y4EHHIO T€OMETPUU Ha YIIIyOJEHHOM YpOBHE MO3BOJISET: CO3/AaTh
ycioBust gy auddepeHnmandu  o0ydeHUs, TOCTPOCHHUS  WHIWBHIYaTbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, OOECIEeUUTh YIIYyOJEHHOE H3YyYEHUE T'€OMETPUU Kak
cocTaBIstoNIeH ydeOHOTO TipeameTa «MaTemaTHKay; MOATOTOBUTH OOYYarOIIUXCS K
MPOJIOJDKEHUIO U3YUCHUSI MATEMATHKHU C y4ETOM
BbIOOpa Oyaymier mnpodeccuu, obecrieynBas MPEEMCTBEHHOCTh MEXKIY OOIMM U
po¢heCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenune yuebHOrO Kypca «l'eomeTpus» Ha yriayOJIeHHOM ypOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 ygaca (3 yaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B
HEJIEITIO).
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COJAEPXKXAHUE OBYUEHUA

10 KJTACC Ilpsimble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJICJICTBHSI U3 HUX.

B3anmHOoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOLIMECS,
napaJulebHble U CKpeIlMBaronIyecs: npsmele. [Ipu3Haky CKpeIMBAIOIIMXCSA MPSMBIX.
[TapajuienbHOCTH NMPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: NapaJulebHBIE MPSMBIE B
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTDh TPEX MPAMBIX, NAPAILIEIBHOCTD MPSMOU U INIOCKOCTH.
[lapamensHoe W LEHTPATBHOE NPOEKTUpOBaHHE, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBAa MapajuIeIbHOTO MpoeKkThpoBaHus. M3o0paxenue ¢uryp B mapamienbHON
IIPOCKIMU. YIJIBI C COHAIPABICHHBIMU CTOPOHAMH, YIOJll MEXAy IpsSMBIMAU B
npocTpancTBe. llapannenpbHOCTh IUIOCKOCTEW: MapaJUICbHBIE IIOCKOCTH, CBOMCTBA
napajuienbHbIX MmockocTel. [Ipocreiimme npocTpaHCTBEHHbIE (PUTYpPHI HA MJIOCKOCTH:
TETpasap, NapaAIIICICIUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISAPHOCTh NPSIMOM M IUIOCKOCTH: IEPIECHIUKYJISPHBIE MPSMBIE B
IIPOCTPAHCTBE, NpPsAMbIC MApAIUICIbHBIE U NEPIEHAUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O IMPSAMOMN IEPHEHAUKYIIPHOU
mI0cKocTh. OpTOroHanpHOE NpPOEKTUpOBaHWE. llepneHauKynssp W HaKIOHHBIE:
PAcCTOSIHUE OT TOYKM JI0 TUNIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 MJIIOCKOCTH, MPOEKIUS
burypst Ha IIJIOCKOCTb. IleprieHIUKYIAPHOCTD IIJIOCKOCTEHN: IIPU3HAK
NEPIICHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKyIsapax.

Yribl B MPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M TUIOCKOCTBIO, IBYIPAHHBIM YIOJI,
JIMHEWHBIA yTOJ IBYTPaHHOTO yria. TpéXrpaHHblii U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOWCTBa IUIOCKMX M JIBYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Byl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: n-yrosipHas npusma,
npsiMasi 1 HaKJIOHHAs TPU3MbI, OOKOBAsI U MOJIHAS! TOBEPXHOCTh IPU3MBI.
[Tapayutenenure 1, NpsIMOYTOJIBHBIN MapAJLICIICIIUIIE K €r0 CBoMCTBA. KpaTuainmue nytu
Ha TMOBEPXHOCTH MHOrOrpaHHuKa. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBWIbHAas U yCEUEHHAs MUPAMUIBIL.
CpoiictBa pébep © OOKOBBIX TpaHEH TMpaBWIbHOW mnHUpaMuabl. [IpaBunbHBIC
MHOIOTPAaHHMKHU: TIPaBUJIbBHAs IpU3Ma M IIpaBWIbHAsA NUPaMULA, IPaBUIbHAA
TpeyroJibHasi MUpaMUJa U MPABWIbHBIN TeTpasap, KyO. [IpeacTaBienue o npaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCAIP.
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Bbruncnenue 31eMEHTOB MHOTOIPAaHHUKOB: pé€Opa, nuaroHanu, yriel. Ilnomans
OOKOBOW MOBEPXHOCTH M MOJIHOM MOBEPXHOCTH NPAMON MPU3MBI, IO/ Ib OCHOBAHU,
TeopeMa 0 OOKOBOH IMOBEPXHOCTH MPSIMOU Mpu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH H
IIOBEPXHOCTH NPABWIBHON ITUPaMUbI, TEOPEMA O IUIOIIAANA YCEYEHHOU MUPAMUIBL.

CummeTpust B IPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUM  IIPaBUJIBHBIX
MHOTOIpaHHUKOB. CHUMMETpHsi B  NIpPaBWIBHOM  MHOTOIPDAaHHHUKE: CHMMETPHUS
napajuielienuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPUS IPaBUIIBLHOM
UpaMUIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbI KOJUIMHEApPHBIE, COHAIPAaBICHHBIE W IIPOTUBOIOJIOKHO HAIIPaBICHHbIC
BEKTOpbI. PaBEHCTBO BEKTOpPOB. [IeHCTBUSA C BEKTOpAaMH: CIIOKEHME M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXX€HHME BEKTOpa Ha 4ucio. CBONCTBa
CJI0’KE€HMS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpA Ha Yncio. [loHsATHE KOMIITaHApHBIE
BeKTOpBI. [Ipu3Hak KomIuiaHapHOCTH TpEX BEKTOPOB. IlpaBwio mapamnenenumnena.
Teopema 0 pa3inoKeHUU BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BekTopaMm. [IpsamoyronbHas
cucremMa KoopauHar B npoctpaHcTBe. KoopauHatel Bektopa. CBsI3b  MEXIY
KOOpPAMHATaMH BEKTOpPA M KOOPAMHATAMM TOYEK. YTOJI MeXAy BeKropaMu. CKasIpHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC Teaa
BpaleHust

[ToHsTHS: UUIMHAPUYECKas TOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb, chepruuecKast
MOBEPXHOCTh, OOpa3zyrolye mnoBepxHocTer. Tema BpalieHus: UUIUHIP, KOHYC,
yCeu€HHbIH KOHYC, cdepa, map. BzaummHoe pacnonoxkeHue cdepbl U IIOCKOCTH,
KacaTesbHasl INIOCKOCTH K cepe. 300pakeHue Ten BpaleHus Ha miiockoctu. Pa3BépTka
WIMHApPA U KoHyca. CuMMeTpust cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBA 00bEMOB Tenl. Teopema 00 00bEME NPSIMOYTOJIBLHOTO
napaienenuneqa u cienctBus u3 He€. OObEM MNpsIMOM M HAKIIOHHOW TPU3MBI,
HWIMHIpPA, TUpaMUIbl U KoHyca. OOBEM 11apa U apoBOT0 CETMEHTA.

KoMOunanuu ten BpamieHus ¥ MHOrorpaHHukoB. [Ipu3ma, BnucanHas B HUIMHID,
onucaHHas okoJio uninHApa. [lepeceuenue cepsl v mapa ¢ rmmockocTrio. Kacanue mapa
U cepbl MIOCKOCThIO. [IoHsATHE MHOTOrpaHHMKA, OMHUCAHHOTO OKOJIO cepshl, chepsl,
BIIMCAHHON B MHOTOI'PAHHUK WJIM TEJIO BPALLEHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYca, IIomas chepsl u e€ yacteil. [lonodue
B MnpoctpanctBe. OTHOUIEHHNE O0OBEMOB, IUIOLIAAECH MOBEPXHOCTEW MOJOOHBIX (QUTYD.
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[IpeoOpazoBanne moAOOuMs, TOMOTETHSA. PemieHne 3agad  Ha TUIOCKOCTH C
WCITOJIb30BAHUEM CTEPEOMETPUICCKUX METOIOB.

[TocTpoeHne cedeHW MHOTOTPAHHUKOB M TN BpAICHUS: CEYCHUS IMIIMHIpPA
(mapajuienTbHO U NEPHEHIUKYJISIPHO OCH), CEUYCHHS KOHYyca (MapajuieIbHOE OCHOBAHUIO U
MIPOXOISINEe Yepe3 BEPIINHY), CEUCHHS Iapa, METOAbl MOCTPOCHUS CEUYEHUH: METOJ
CJICJIOB, METOJT BHYTPEHHETO TIPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIICH MIOCKOCTH.
BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

Bekropbl B mpoctpanctBe. Onepauuu Haj BeKTOpamu. BekTopHOe yMHOXKEHHE
BekTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXEHUS. [IpsMoyroiapHas cuctemMa KOOpAUHAT B
npoctpanctBe. Koopaunatel  BekTopa. Pasnmokenme  BekTopa 1o 0asucy.
KoopinHaTHOBEKTOPHBIN METO] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J/IBUKeHNsI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. JIBukeHus U paBeHcTBo duryp. OO0mme
CBOMCTBa JBI)KCHHM. BuHIbl JIBUXKCHUW: TAapaJUIEIbHBIM IEPEHOC, IEHTpajJbHas
CUMMETpHUSI, 3€pKajdbHas CUMMETpHUs,, MOBOPOT BOKpYyr mpsmoi. I[IpeoOpazoBanus
noaoous. [Ipsimas u cepa Ditnepa.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonmy 10 kiaacca oOygaromuiicss HAy4uTCS:
CBOOOJTHO OMIEPUPOBATH OCHOBHBIMH MOHATUSIMU CTEPEOMETPHUH MPU PEIICHUH
3alad W TPOBEJACHUW MATEMAaTHYECKUX PACCYXKICHUH; TMPUMEHATh aKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX MPHU PEIICHUN

rEeOMETPUYECKUX 3a7ad; KIACCU(PUIIMPOBATh B3aMMHOE DACIOJIOKECHHE TMPSMBIX B
MPOCTPAHCTBE,

IUIOCKOCTEM B MIPOCTPAHCTBE, NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; CBOOOAHO
OTICpUPOBATH TOHITHIMU, CBI3aHHBIMHU C YTJIAMHU B IPOCTPAHCTBE:

MEXIy TMPSMBIMA B TPOCTPAHCTBE, MEXAY TMPSAMONM U IUIOCKOCTHIO; CBOOOIHO
OTICpUPOBATh TOHATHSAMH, CBS3aHHBIMH C MHOTOTPAaHHUKAMH, CBOOOJIHO
pacro3HaBaTh OCHOBHBIC BHBI MHOTOTPAHHHUKOB (TpH3Ma, MMPAMHU/IA,

MPSIMOYTOJIBHBIN Mapajuiesienuiesi, Ky0); Kiaccu@uimmpoBaTh MHOTOTPAHHUKH, BRIOUpAsI
OCHOBaHUS JIJIs KiTacCu(UKaIUK; CBOOOTHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMH
C CEUEHUEM MHOTOTPaHHUKOB

IJIOCKOCTHIO;  BBIMIONHATH — MapaJjieibHOE,  IIEHTPAbHOE U OPTOTOHAJILHOE
IPOEKTHUpOBaHUE HUryp

Ha TUIOCKOCTh, BBITIOJNHATH H300paxeHusi (Uryp Ha TJIOCKOCTH, CTPOUTH CEUCHHUS

MHOTOTPAaHHUKOB Pa3TUYHBIMUA METOIaMH, BBITIOJIHSTH (BBIHOCHBIE ) TUTOCKHE YEPTEKH 13
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PUCYHKOB NPOCThIX 00BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y; BBIUUCIATH IUIOIIA U
MOBEPXHOCTEH MHOTOI'PaHHUKOB (IIpU3Ma, MHpaMuUa),
rE€OMETPUYECKUX TeJl ¢ MPUMEHEHHEM (OpMyJl; CBOOOJHO ONEPUPOBATh MOHATUSMHU:
CUMMETpPHS B IPOCTPAHCTBE, UEHTP, OCh
U IJIOCKOCTh CUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CUMMETPUHM (PUIypbl; CBOOOJHO
OIIEpUPOBAThH NOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOPAM U
KOOpPJIMHATaM B IPOCTPAHCTBE; BBIMOIHATh
JENCTBUS HAJl BEKTOPAMU;
pemaTh 3a/la4yd Ha JI0Ka3aTelbCTBO MAaTEMAaTHUYECKHX OTHOIICHHN M HAXO0XKIICHHE
reOMETPUYECKUX BEJIUYHH, IPUMEHSIS U3BECTHBIE METO/IBI IIPU PEILICHUU
MaTE€MaTUYECKHX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
OPUMEHATh  IMPOCTEMIIME  INPOTPAaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUH CTEPEOMETPUYECKUX 3a7ay; M3BJICKaTh,
peoOpazoBbIBaTh U HHTEPIPETUPOBATH HH(POPMALIHIO
O NPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha YEpTEekax W
PUCYHKaX; IPUMEHSTh MOJyUYECHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH U aHAJIU3UPOBATh
peanbHble CUTYyallud, MPUMEHATh MU3YYECHHbIC MOHATHS B IMPOLIECCE MOMCKA PEHICHUS
MaTeMaTU4YecKu c(hOpPMYIUPOBAHHON IPOOIEMBI, MOJIEIUPOBATH PEAIbHBIE CUTYalluX Ha
A3bIKE TEOMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJEIW C  HCHOJIb30BAaHUEM
reOMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aareOpsl, pearh MpakKTHUYECKUE 3aauH,
CBSA3aHHBIE C HAXOXKJACHHUEM T'€OMETPUYECKUX BEIUYHH; UMETh MPEACTaBICHUS 00
OCHOBHBIX 3Talax pa3BUTHS FT€OMETPUU KaK COCTaBHOM

4acTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kaacca oOyvaromuiicss HAy4uTCs:

CBOOOIHO ONEPUPOBATh MOHITUSMHU, CBI3aHHBIMU C LIMJTUHAPUIECKON, KOHUUYECKOM
u chepruueckol MOBEPXHOCTAMH, OOBSICHAITH CIOCOOBI TOJYYEHHS; OINEePUPOBATH

MOHSTUSIMHU, CBSI3aHHBIMH C TE€JIAMHU BpAICHUS: IIUIMHAPOM, KOHYCOM,
cdepoil U mapoM; pacro3HaBaTh Tejla BpalleHUs (LWJIMHApP, KOHYC, cdepa u map) u

OOBSCHSTH
CHOCOOBI TIOJyYEHHUsI TeN BpalICHHS;, KIacCH(UIMPOBAThH B3aUMHOE

pacnojoxeHue cepsl U MIOCKOCTH;

BBIUMCIISITH BEIMYMHBI 2JIEMEHTOB MHOTOTPAHHUKOB ¥ TEJ BpaleHUs, 00bEMBI 1
IUIONIA/IM TIOBEPXHOCTE MHOTOIPAaHHUKOB M TE€J BpAIICHHs, TEOMETPUUECKUX TET C
npuMeHeHueM ¢GopMmys; CBOOOAHO ONEPUPOBATH TMOHSATUSIMHU, CBSI3aHHBIMH C
KOMOWHAIUSAMH TeJl BpaIllleHUs] U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy
¥ ONUCAHHBINA OKOJIO cdephl, chepa, BIUCaHHAs] B MHOTOTPAHHHUK WJIU TEJIO BPAIICHUS;
BBIUUCIISITH COOTHOIICHUS MEXAY TUIOIIAAIMU TOBEPXHOCTEN 1 00bEMaMu
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NOJOOHBIX TeJ; M300pakaTh HM3ydaeMble (UTYpHI, BBHITOIHITH (BBIHOCHBIE) TJIOCKUE

YEPTEXKHU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX QPUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpalleHUs;

U3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBbIBATh uH(dOopMaIUIo
O TPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTypax, MPEJCTaBICHHYIO Ha 4YepTexax H
PUCYHKaX; CBOOOJHO OMNMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE; BBIIOIHSITH
olepanry Hajl BEKTOpamH;

3a/laBaTh IJIOCKOCTh ypaBHEHUEM B JEKAPTOBOM CHUCTEME KOOpPAMHAT; peIiaTh

reOMETPUYECKUE 33]]a4i HA BHIYUCIICHUE YTJIOB MEXKY MPSIMBIMU U
IJIOCKOCTSIMHM, BBIYUCJIIEHUE PACCTOSIHUM OT TOYKH 1O IJIOCKOCTH, B II€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia MPH PEIICHUY;

CBOOOJ/IHO OTEpUPOBATH MOHATUSIMU, CBI3AHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE,

3HATh CBOMCTBA JBUKEHUI; BBIIOJIHATH N300paKEHHSI MHOTOIPAaHHUKOM U TE€J BPaILlCHUS
IIPU NIapaJUIEIbHOM NIEPEHOCE, LICHTPAJIBHON CUMMETPHUH, 3€PKAIBHON CUMMETPHUH, TIPH
IOBOPOTE€  BOKPYI MpsAMOM, MpeoOpa3oBaHus  MMOAOOMS; CTPOUTh  CEUEHUs
MHOTOTPAHHMKOB WM Tl BpalleHUS: CEYEeHHs UWIuHApa (MapajuleibHO W
NEPHEHANKYJIAPHO OCH), CEYEHHUs] KOHYyca (MapaieIbHOE OCHOBAHHMIO M IPOXOJISALIEE
4yepe3 BEpUIMHY), CEYEHUs I1apa; UCIIOJIb30BaTh METObI MOCTPOCHMS CEYEHUI: METOA
CJIEJIOB, METOJI BHYTPEHHETO

IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH IIJIOCKOCTH; TI0KA3bIBATh

r€OMETPUYECKHUE YTBEPKICHHUS;

IPUMEHATh FeoMeTpuuecKkre (hakThl IS pELIeHHs] CTEPEOMETPUUECKUX 3aad,
MPEANOJaraloiX HECKOJIbKO 1IAroB PELIEHUs, €CIU YCIOBUS MPUMEHEHHUS 3aJaHbl B
SBHOM M HESIBHOW (QopMe; pemaTh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX
OTHOULIEHHUM U HAXOXKICHUE
TF€OMETPUYECKUX BEJIMYMH; NPUMEHSATh MPOrPaMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4; TPUMEHSTh IMOTYyYEHHbIE 3HaHUSI HA TPAKTUKE:
CpaBHUBATb, AaHATTU3UPOBATH U
OLICHMBATh peajbHbIC CUTYALINH, TPUMEHSATH U3yUEHHbIE MIOHATHS, TEOPEMBI, CBOMCTBA B
mpolecce IOUCKAa pEeHIeHUs] MaTeMaTH4ecKd CHOpPMYITUPOBAHHOW MPOOJIEMBI,
MOJICJINPOBATh PEANbHbIE CUTYallUH Ha SI3bIKE T'€OMETPHUH, UCCIEA0BATh MOCTPOEHHBIE
MOJIEJIN C UCMOJIb30BaHUEM I€OMETPUUECKHUX MOHATUH M TEOpeM, armapara aiareopsl,
pelaTh NpakTUYeCKUe 3a7aul, CBI3aHHBIE C HAXOXKIECHUEM T'€OMETPUUYECKUX BEIIUYUH;
UMETh MPEAICTABICHUSI 00 OCHOBHBIX 3Tallax pa3BUTHS F€OMETPUU KaK COCTABHOM

yacTu QyHIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.
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10 KITACC

Hazpanue paznena
(Temsl) Kypca

KomnuuectBO
4acoB

OcHOBHOE coepKaHne

OcHOBHBIE BUABI AESITCILHOCTH
y4anmxcs
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BBCI[GHHG B CTCPCOMCTPHUIO

23

OcHOBHBIC IMPOCTPAHCTBCHHBIC

¢qurypsl.

[ToHsITHS CTEpEeOMETpUU: TOUKA,
npsiMasi, II0CKOCTh, TPOCTPAHCTBO.
OcHoBHbIE TpaBUiIa U300paKEHUsT Ha
PHUCYHKE IIJIOCKOCTH, apaljiesIbHbIX
MPSMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsiTust: mepecexaronirecs MiIoCcKoCTH,
nepeceKaromecs mpsimasi ¥ mioCKOCTh;
HOJIyTIPOCTPAHCTBO.

MHororpanHukH, n300paxxeHnue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeECyIIECTBYIOIUX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEJICTBUS U3 HUX.

CniocoOsI 3a/1aHusI TPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE.

O0603Ha4YeHHS TPSIMBIX U TNIOCKOCTEH.
Ceuenus. I3o0paxeHue ceueHuit

Ornpenensth MIOCKOCTh Kak GUrypy, B
KOTOPOM BBIMOJIHAETCS TIJIAHUMETPHS.
JlemaTte mpoCTEUIINE JIOTUYECKUE
BBIBOJIBI M3 aKCHOMATHUKH IIIOCKOCTH.
[IpuBOIUTH MpUMEPHI PEATHHBIX
00BEKTOB, UJCATU3AIIMEH KOTOPBIX
SIBJIIFOTCSI aKCUOMBI TEOMETPHH.
N3yuarh, NpUMEHSATHh MPUHITUIIBI
MMOCTPOCHUS CEUCHU.

Hcnonw3oBath 111 NOCTPOECHUSA
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MTPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEN TIIOCKOCTH.
Pemats crepeoMeTpruyeckue 3agauu:
Ha ONpPEICICHUE BU/Ia CEYCHUS U
HaXO0KJICHHUE €0 MJIOMIa .
AKTyaJIn3upoBaTh (PaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonws30BaTh npu pelieHnn 3a1a4d

55



®enepanbHas pabouas mporpamma | Maremaruka. 10—11 kimacces! (yriayOn€HHBIN ypOBEHb)

NUpPaMUJbL, KyOa U IPU3MBbI, KOTOPbIE
IPOXOJAT uepe3 ux peéopa.
N306paxeHne nepeceueHus
ITOJTYYEHHBIX IIJIOCKOCTEN.
PackpammBanue MOCTPOCHHBIX CEUYECHUM

pa3HbIMHU OBCTAMU.

Merton ciienoB AJjist TOCTPOEHUS
ceyeHuid. CBOICTBA epeceueHU
MPSAMBIX U TUI0CKOCTEN. IlocTpoeHue
CEUYEHUH B MUpamMuje, Kyoe mo Tpém
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YE€pPTEKEU U 3aIMCh 11aroB
MOCTPOCHMUSI.

[loBTOpEHNE NTAHUMETPUH.
Teopema 0 mponopIrOHAIBHBIX
orpe3kax. [TogoOue TpeyroibHUKOB.
Teopema Menenas. Pacu€tel B
CEYECHMSIX Ha BBIHOCHBIX YEPTEXkKaX.
HcTtopust pa3BUTHS IUIAHUMETPUHU U
CTEPEOMETPUH

ClIeyIoIre TUIAaHUMETPHUUecKHe (PaKkThl
Y METOJIbIL:

Teopembr @anieca wu 0

PONOPLUUOHAIIBHBIX ~ OTpE3Kax.
AJITOpUTM JI€JIEHHS OTpE3Ka Ha
N paBHBIX 4acteh. Teopema
Menenas.

PaBHOOEApEHHBIN TPEYTOJBHUK.
PaBHOCTOpOHHMII TPEYTOJILHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBOMCTBO cpeaHEN TMHUU
TpeyroyibHuKa. CBOMCTBO OMCCEKTPHUCHI
yriia TpeyrojbHuka. CBONCTBO MeIUaH
TPEYTOJIbHUKA.

[Ipusznaku moAOOUsT TPEYroJIHHUKOB.
[Tonyuats peACTaBICHUS 00
OCHOBHBIX 3Tarax pa3BUTHs T€OMETPUU
KaK COCTaBHOM YacTu (yHIaMeHTa
Pa3BUTHUS TEXHOJIOTUHI
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B3anmnoe pacnosioxenue
IIPSMBIX B IIPOCTPAHCTBE

B3auMHoe pacnonokeHue npsiMbIX B
npocTtpancTBe. CKpeBaronecs
npsmele. [Ipuznaku
CKPEIMBAIOIINXCS IPSMBIX.
[lapannenbHbie psSMbIe

Krnaccudunuposats B3auMHoe
pAacIoIOKEeHUE MPSIMBIX B
IPOCTPAaHCTBE, HILTIOCTPUPYS
PHCYHKaMHU ¥ IPUBOJIS
IPUMEPBl U3 PeabHON KU3HHU.

57




®enepanbHas pabouas mporpamma | Maremaruka. 10—11 kimacces! (yriayOn€HHBIN ypOBEHb)

B IIpOCTpaHCTBE. Teopema o
CYILIECTBOBAHNH U €IUHCTBEHHOCTHU
MPSIMOU MMAPAITIENBHON TAHHOU
IIPSIMOU, MTPOXOJAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEXKAILEH Ha
JTAHHOU ITPSMOM.

JlemMa 0 nepeceyeHnn napajjieIbHbIX
MPSIMBIX IJIOCKOCTHIO. [lapamtensHOCTD
TpEX NpsAMBIX. Teopema o Tpéx
HNapAJJIENBbHBIX IPSIMBIX.

TeopeMa 0 CKpEeIMBAIOIIUXCS IPSIMBIX.
[TapannienbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NAPAJJIEIBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX QUTYp B NapajyIeIbHON
IPOEKIIUH.

[lenTpanbHas mpoekuus.

VYT0JI ¢ COHANpaBIEHHBIMU CTOPOHAMM.
Yron wmexay OpsMBIMM.

3amaun Ha J0Ka3aTeIbLCTBO U
UCCJIEIOBAHNE, CBA3AaHHBIE C
pPacHoJIOKEHUEM TPSMBIX B
IPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYILLIECTBOBAHUH U €IMHCTBEHHOCTH
MapajyIeIbHON NPSIMOU, MPOXOASIIEH
yepes TOYKY IIPOCTPAHCTBA U HE
JIe)KaIEeHd Ha IPYTroM MPSIMOU; JIEMMY

0 IIEPECEUECHUU IUIOCKOCTHU JIBYMS
MapajyIeIbHBIMU MPSAMBIMU;, TEOPEMY O
TPEX MAPAIUICITBHBIX MPSIMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIUBAIOIIMUXCS MIPAMBIX, TEOPEMY O
CKPELIMBAIOLINXCS MTPSAMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABICHHBIMU
ctopoHamMu. OOBSICHATD, YTO
HAa3bIBACTCS MAPAIUICIBHBIM U
LHEHTPAIBHBIM NMPOCKTUPOBAHUEM U KaK
BBITIOJTHSIETCS IPOEKTUPOBaHUE DUTYD
Ha IJIOCKOCTh. JloKa3pIBaTh CBOMCTBA
NapajuIeIbHOTO IPOEKTUPOBAHUS.
N3o0paxkaTs B mapaiebHON
MIPOEKIMHU Pa3HbIE TEOMETPUUECKHUE
burypsi.

Pemats CTCPCOMCTPHUUCCKHC 3a1da4 Ha
JOKa3aTCJIbCTBO U UCCIICA0OBAaHHUC,
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CBSI3aHHBIC C PACTIOJIOKEHUEM MPSMBIX
B TIPOCTPAHCTBE.
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[IpoBoauTE NOKa3aTENBHBIE
paccyXAeHus NPU PELICHUN
F€OMETPUYECKHX 3a/1a4, CBSI3aHHBIX
CO B3aUMHBIM PaCIIOJIO)KEHUEM
NpsIMBIX B ITpOCTpaHCcTBe. CpaBHUBATS,
aHaJIM3UPOBATh U OIICHUBATh
YTBEPKIAECHUS C LIENIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
MoenupoBaTh pealibHbIE CUTYaALINH,
CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM MIPSIMBIX B
IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUHU.
HccnenoBars NOCTPOEHHBIE MOJETN C
UCIIOJIb30BaHUEM I€OMETPUYECKUX
IIOHATUHN U TEOPEM, arrapara
anreopsl, HU(POBBIX PECYPCOB.
[TomyyaTe npencrasiieHUE O
[IEHTPAILHOM MTPOCKTUPOBAHUH U 00
UCTOpUHU PabOT MO TEOPUH
MEPCIEKTUBBI
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HapaJIHCJILHOCTB IIpAMBIX

U IUTIOCKOCTEN B
MIPOCTPAHCTBE

[lonsiTus: MapaJuICJIbHOCTDb prIMOﬁ 151
IIJIOCKOCTH B IIPOCTPAHCTBC.

[Ipy3Hak mnapamienbHOCTH NPSIMOU H
II0CKOCTH. CBOMCTBA NapAJJIEIbHOCTH

Knaccuduimposats B3auMHoe
PacCIOI0KEHUE PSIMOM U IIJIOCKOCTU B
IPOCTPAHCTBE, TPUBOJIS
COOTBETCTBYIOIINE TPUMEPEI
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NpsMOM U IJIOCKOCTH. ['eomeTpuueckue
3a/la4yd Ha BBIYUCIIEHUE U
JIOKa3aTEeIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.
[TocTpoeHue ceueHuns, NPOXOIAIIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuér otHomenui. [lapannensHas
MPOEKUMs, IPUMEHEHUE IS
MIOCTPOEHUS CeYeHUl Kyba u
napasuiesIenunea.

CaoicTBa Mapaymenenuneaa u Mpu3Msl.

[TapannensHbie iockocTy. [Ipu3naku
[1apaJuIeIbBHOCTH IBYX IINIOCKOCTEH.
Teopema o mapajuieIbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
IPOXOJALIEN YEPE3 TOUKY, HE
IPUHAJIEKATYIO TaHHOU IUIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa MmapanieabHbIX INIOCKOCTEMH:
0 MTAPAUIETBHOCTH MPSIMBIX
IIEPECECUCHUS IIPU NIEPECEUEHNUU ABYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 oTpe3kax napajiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXAY MapauieIbHbIMA

U3 peabHOU KU3HMU.
DopMyIMpOBATH ONPEIETIEHUE
HapaJIeIbHBIX IPSIMOU U IIJIOCKOCTH.
Jloka3pIBaTh NMPU3HAK O
[apaJJIEIbHOCTH NIPSIMOM U
IUIOCKOCTH; CBOMCTBA
[1apajuIeIbBHOCTU IPSIMOH U
IIJIOCKOCTH.

Pemars crepeomeTprueckue 3agaun
BBIYHMCIICHUSA U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIETBHOCTHIO
NPSMBIX U TUIOCKOCTEN B
IIPOCTPAaHCTBE. Pemars npakTuyeckue
3a71a4¥ Ha IIOCTPOEHUE CEYCHUU Ha
yepTexkax TeTpadipa u
napajienenumnena. Pemarp
CTEPEOMETPUYECKHE 3aa4H,
CBSI3aHHBIE C IOCTPOEHUEM CEUYECHHM
IIJIOCKOCTBIO.

IIpoBOIUTE JIOTHYECKH KOPPEKTHBIE
NIOKa3aTEJIbHbIE PACCYKICHUS IIPU

pElIEHNH TEeOMETPUYECKUX  3aJay

CBs3aHHBIX C MnapaJli€JIbHOCTBIO

IJIOCKOCTEM.
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CpaBHMBaTh U aHAIU3UPOBATH
pealbHbIE CUTYallUH, CBA3aHHbIC
C IIApaJUIEIIBHOCTBIO MIPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTSIMH; O MIEPECEUEHHUH MPSAMOU C
JBYMsI ITapajyIeNbHBIMU MJIOCKOCTSMHU

MOACIUPOBATE PCAJIbHBIC CHUTyallUH,
CBsA3aHHBIC C MapaICJIbHOCTBIO
prIMOﬁ " IIJIOCKOCTH B ITPOCTPAHCTBC,
Ha S3BIKC I'COMCTPUHN
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[lepneH UKy ISIPHOCTD
IIPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa Ha
IJIOCKOCTH, TPUTOHOMETPHUSI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a U IpSAMOYTOJIEHOTO
napasuienenunena. Beraucinenue
JUIMH OTPE3KOB B KyOe U
MPSAMOYTOJIBHOM MapajuIeNICIUIIEIE.
IlepieHAUKYISAPHOCTD NPSIMOU U
10cKOCTH. [Ipr3Hak
MEPIIEHAUKYIISIPHOCTH MPSIMOU U
mIockocTu. Teopema o
CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPAMOM, TPOXOISIIEN Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYISIPHONU K
I0cKoCTH. [1imockocTu n
MEPIICHAUKYJISIPHBIE UM MIpsIMasi B
MHOT'OIPaHHUKAX.

IlepnieHauKyIsp U HAKIOHHASL.
ITocTpoeHnue neprneHauKysapa u3
TOYKH Ha MPAMYIO.

Teopema o0 TpEéX NEpHEHAUKYIISIpaxX
(npsimast 1 oOpatHas).

AKTyanu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
DopMyIupOBaTh ONPEACICHUS:
MEPIICHANKYJISIPHBIX NPSIMBIX B
MIPOCTPAHCTBE; ONPEICIICHUE MPAMOH,
NEPIEHINKYJIIPHON K INIOCKOCTH.
Jloka3bIBaTh: JIEMMYy O
MIEPIIEHAUKYJISIPHOCTH IBYX
MapaJICIbHBIX MPSMBIX K TPEThEU
IIPSAIMOM; TEOPEMBI O CBSA3H MEXKILY
MapaJJIEIbHOCTHIO MPSIMBIX U UX
NEPIEHINKYJIIPHOCTHIO K INTIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NMEPIECHANKYIIPHOCTH
MPSIMOU U TIIIOCKOCTH; TEOPEMY

0 CYILLECTBOBAHNH U €IMHCTBEHHOCTHU
PSMOM, IPOXOIALLIEH YEPE3 TAHHYIO
TOYKY U NEPIECHANKYISPHOU K JaHHOU
IIJIOCKOCTH.
N3obpaxath B3aMMHO
MEPIEHANKYJIAPHBIE TPSIMYIO
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Yron Mex1y CKpenMBaroMMHUCS
npsMbIMu. [lonck neprneHInKyaspHbIX
IPSIMBIX C TIOMOIIBIO
NEPIEHANKYJIIPHBIX IIJIOCKOCTEN
OpTOoroHaibHOE IPOEKTUPOBAHNE.
ITocTpoenue ceueHuii Kyoa, mpU3MBsl,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAIBHOU NMpoeKunn. CUMMETpHUS
B IIPOCTPAHCTBE OTHOCUTEIIBHO
mIockocTu. Ilmockoctn cummeTpuil B
MHOTrorpaHHukax. I Ipusznax
MEePIEHANKYISIPHOCTH TPSIMON U
IIJIOCKOCTH KaK CJIEACTBUE CUMMETPHHU.
[IpaBunbHBIE MHOTOTPAHHUKH

Pacuér paccrostHuid OT TOYKH 10
iockoctu. CiocoObl OMYCTUTD
NEePHEHAUKYJIAPbl: CAMMETPHS,

CABUT TOYKH IO MMapauIeIbHON
npsMoi. CIBur no HenapaJuleIbHON
IIPSIMOM, U3BMEHEHUE PACCTOSIHUN

U TIOCKOCTb.
DopMynupoBaThH CBOWCTBO
NEPIEHINKYIISAPA 0 OTHOLIECHUIO

K TJIOCKOCTH.

[TomyuaTs pecTaBiICHUE O 3HAUCHUHU
NEePIEHIUKYIIApa IS IPYTUX
oOnacTeit HayKu ((pu3HKa, SHEPreTHKA,
Ja3epHbIE TEXHOJOTHH), B PEAIbHOM
KU3HU (TEXHHUKA, OKpY Karoas
oOcTtaHOBKa). Jloka3bIBaTh
YTBEPXKJACHUS, CBI3aHHBIE C

MPOEKIMEN NPsIMOM Ha TIIIOCKOCTb,

HENEPIEHAUKYIISIPHYIO K 3TOU MPSIMOM.

Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
o0paTHYI0 TeopeMe O TPEX
nepnenaukysspax. [loayyars
npeacTaBiIeHne 00 OPTOTOHAILHOM
NpOeKTUpoBaHUU. JloKa3bIBaTh
TEOpEeMY O MPOEKLIUU TOUYKHU Ha
IpSIMYIO.

Pemate cTepeomerpruyeckue 3aiauu,

CBSI3aHHBIE C
NEPNEHINKYJIPHOCTBIO IPSIMOU U
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IJIOCKOCTHU. Pemars npuknagHele
3a/1a44, CBA3aHHBIE C HAXOXKIECHUEM
F€OMETPUYECKUX BEJIMYUH.
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Pemate crepeomerpruyeckue 3aiauu,
CBSI3aHHBIE C IPUMEHEHUEM

TEOPEMBI O TPEX MEPIIECHAUKYIISAPAX,
HAXO0XKJIECHUEM PACCTOSHUM,
IIOCTPOCHUEM ITPOCKIIHM.

CpaBHUBAaTh ¥ aHATU3UPOBATH
YTBEPKIAECHUS C LIEJIbIO BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
AHanu3upoBaTh U MOJEIUPOBATh HA
A3bIKE T€OMETPUHU PeaIbHbIE

CUTYyalllH, CBSI3AHHBIE

C TMEPHIECHIUKYJSIPHOCTBIO MPAMON M
IIJIOCKOCTH; UCCIIE0BATh IIOCTPOEHHBIE
MOJIENH, B TOM YHCIIE U

C UCIOJIb30BAaHUEM ammapara ajareopsl
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Yrael n PaCCTOAHUA

16

[loBTOpEHNKE: Yyroy MEexXI1y
IPSMBIMH  HA INIOCKOCTH,
TPUTOHOMETPUS B ITPOU3BOJIBHOM

TPCYT'OJIBHHUKE, TCOPCMA KOCUHYCOB.

[loBTOpEHNE: Yyroy MexX 1y
CKpEIIMBAIOMINMUCS IPSIMBIMHA B
npocTpancTse. I'eomerpuueckue
METO/bI BEIYUCIICHHS yTJia MEXKIY
IIPSAAMBIMUA B MHOTOI'PAaHHUKAX.

AxTyanu3upoBaTh GaKThl U METOIbI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJMTH AHAJIOTHH.

@opMyIIMpOBATH ONPEAEIECHUE
IBYIPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YTJOB JBYTPaHHOIO YIJIA.
KnaccuduimpoBatb 1ByrpaHHbIE YTIbl
B 3aBUCHUMOCTH OT UX I'PagyCHON MEPBI.
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JIByrpanHsliil yroyi. CBOMCTBO JIMHENHBIX
YIJIOB IBYTPAHHOI'O yIJIA.

[leprieHAUKYISIPHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHANKYISIPHBIX
ockocren. [Ipuznak
MEPIEHAUKYIISIPHOCTHU TIOCKOCTEN;
T€O-peMa O MPSIMOM MEPECEUEHUSI ABYX
ITOCKOCTEN MEPHEHIUKYIISIPHBIX
TPETHEH IIIOCKOCTH.

[IpAMOYTOJIbHBIN MapaIEIEIUIIET;
Ky0; U3BMepEeHus, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
Teopema o quaroHanu
IPSAMOYTOJIBHOTO MapalyIeenuIle1a u
cnencreue U3 He€. CTepeoMeTpuIeECKre
Y TIPUKJIAJIHBIE 3a/1a4d, CBSI3AHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM MIPSMBIX U
Iockoctu. [loBropenue:
CKPEIIMBAIOIINECS MPSIMBIE,
napasuiesibHbIe INIOCKOCTH B
CTaHJapTHBIX MHOrorpanHukax. [lapa
NapajuieNIbHbIX MIJIOCKOCTENW Ha
CKPEILUBAIOIINUXCS MPSIMBIX,
pPaCCTOSTHUE MEXKIY
CKPEILHUBAIOIIUMHUCS TIPSIMBbIMU B

dopMynHpOBaATH ONpE/IEICHIE B3aUMHO

NePIEeHIUKYIIPHBIX IUIOCKOCTEH.
Jloka3pIBaThb TEOpeMy O IIpU3HAKE
NEePHEHIUKYIIPHOCTH JIBYX
IIOCKOCTEH.

@opMyIIMpPOBATH CIIEICTBUE

(43 mpuU3HaKa) O MEePHEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOpas NEPIECHINKYJIApHA
IIPSIMOM, IO KOTOPOM NEPECEKAKOTCS
JBE€ INIOCKOCTH, 3TU IIJIOCKOCTSM.
JI0Ka3pIBaTh YTBEPKIAECHUS O €ro
CBOMCTBAX; TEOPEMY U CIEIACTBUE W3
HEe€ 0 IMarOHAIAX MPSMOYIOJIBHOTO
napasuieIelmnea.

Pewars crepeomeTpuueckue 3agauu,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTD
NPSAMBIX U TUIOCKOCTEMN, UCIIONB3YS
IUTaHUMETpHUUYECcKUe (HaKThl 1 METOBI.
IIpoBOAUTE TOTUYECKH KOPPEKTHBIE
NIOKa3aTEIbHBIE PACCYKICHUS IIPU
pELIEHNH T€OMETPUYECKUX 3a/aY,
CBSI3aHHBIX C NIEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.
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IPOCTBIX cuTyauusx. Omyckanue
NEPIEHIUKYJIISIPOB,

AHanu3upoBaTh U MOJICTUPOBATH
Ha SI3bIKE TE€OMETPUM pPEAIbHBIC
CUTYyalliH, CBSI3AHHBIC
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BBIYHCIICHUE PACCTOSIHUNA OT
TOYKH J0 TOYKU; PSIMOM;
IJIOCKOCTU. Briuncnenue
pacCTOSHUN MEXITY
CKPEIIMBAIOIIUMUCS NPSIMBIMHU C
MTOMOIIBIO MIEPIEHIUKYISIPHON
IJIOCKOCTH.

TpéxrpaHHbli yroJi, HEpaBEHCTBA
JUIsL TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopembl
KOCHUHYCOB M CUHYCOB

JUIsL TPEXTPAHHOTO YTila. DJIEMEHTHI
chepruuecKkoil TeoOMEeTpUN:
reoe3NYECKUE JJUHUU Ha 3eMIIE

C IEPICHIUKYIISIPHOCTHIO TIPSIMBIX U
IJIOCKOCTEM.

HccnenoBath moCTpOECHHBIE MOJIEIH,
B TOM YHCJIE€ W C HCIIOJH30BAHUEM
armapara ajareopsbl.

Petate nmpukiagHbie 3a1a4u,

CBA3aHHBIC C HAXOXIACHUEM
T'COMCTPHUUCCKHUX BCIMYNH
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MHOrorpaHHuKH

Cucremaruzanus 3HaHUI:
MHOTOrpaHHHK U €70 3JIEMEHTHI.
[Inpamuna. Buael nupamu.
[IpaBwibHas nupamuaa. [Ipusma.
[IpsiMas 1 HaKJIOHHAs IPU3MBI.
[IpaBuibHas nmpusma. IIpsmon
napajuieJIenunes], IpsIMOYyTOJIbHbIN
napajuiesenunesn, Kyo.

Berltykisie MHOTOrpaHHHUKH. Teopema
Diinepa. [IpaBunbHbIE 51
MOJIyIIPaBUJIbHBIE MHOTOTPAHHUKHU

PaboTaTh ¢ ydeOHHKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMeYaHusl,
KOMMEHTapHH.

AHaIM3UPOBATh PEIICHUE 3aaUH.
PucoBaTh BBINYKJIbIE MHOTOTPAHHUKHU C
3aJIaHHBIMM CBOMCTBaMU;
BOCCTAHABJIMBATH OOITUI BH/]I
BBIITYKJIOTO MHOTOTPaHHUKA 110 IBYM
€ro MPOEKITUSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTI'paHHHUKA.

PucoBath BBIMYKJIbIE MHOTOTPaHHUKH

C Pa3HOM SUIEPOBOM XapaKTEPUCTUKOW;
VICCIIEIOBATh BO3MOKHOCTH ITOJy4YEHUS

pe3yJiibTaTta npu BAPbUPOBAHUU
JTaHHBIX. Jloka3bIBaTh CBOICTBa
MPaBUIbHBIX MHOTOTPaHHUKOB.

[imanupoBaTh NOCTPOCHUE NPABUIIBHBIX
MHOTOIPaHHUKOB HAa TMOBEPXHOCTAX
JIPYTUX NPAaBUIbHBIX MHOTOTPAHHUKOB
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BekTopsl B mpocTpaHCTBE

12

[ToHsiTHE BEKTOpa Ha MJIOCKOCTH U

B IMPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUJIO
napajuienenuneaa, yMHOXKEHHE
BEKTOpa Ha YHCII0, PA3JIOKCHHE
BeKTOpa 10 0a3zucy TpEX BEKTOPOB, HE
JeXKaUX B OTHOU IUIOCKOCTH.
CkansipHoe IpOU3BEICHUE,
BBIYMCJICHUE YTJIa MEXKIY BEKTOpaMu B
MIPOCTPAHCTBE.

[IpocTeiimue 3a1a4n ¢ BEKTOpaMu

AKTyanu3upoBath (DaKThl U METOBI
IIJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBath MOHITUSAMU: BEKTOP Ha
IJIOCKOCTHK M B NIPOCTPAHCTBE;
KOMILUIaHApHBIE BEKTOPHI. [[pUBOINTH
npuMepbl  (U3HMYECKUX BEKTOPHBIX
BCJIMYMH.

OcBanBaTh NpaBWJIa BBITTOJTHEHHUS
JICUCTBUU CJIIOKEHUS U BEIYUTAHUSI
BEKTOPOB, YMHOXEHHUS BEKTOpa
Ha YHCJIO.

Jloka3piBaTh MPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIiBaTh TEOPEMY O PaA3JI0KEHUHU

JA000ro BEKTOpa MO TpEM JaHHBIM
HEKOMIUTaHAPHBIM BEKTOPaM
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[ToBTOpeHue, 0600IICHHE W
cucTeMaTu3anus 3HaHN!

O6o01aroree MOBTOPEHUE MTOHATHIM
¥ METOJ0B Kypca reomerpuu 10
Kjacca, CuCTeMaTH3alus 3HaHUH.
Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

Pematek cTepeomerpudeckue 3aiauu
Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX
OTHOLIECHUH, HAXOXKICHHE
T€OMETPUUYCCKHUX BETTUYHH (IJTHH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnonp30Bath npu penieHnn
CTEPEOMETPUYECKUX 3a]1a4
TUTAaHUMETpUYECKUE PaKThl 1 METO/IBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeNIbHbIE PACCYKACHUS TPU
PEIICHUH CTEPEOMETPHUCCKUX U
TUTAHUMETPUYECKHUX 3a/1a4.
CpaBHHBATh ¥ aHATU3UPOBATH
peabHbIC CUTYAIlUU U BBISBIISTH
BO3MOKHOCTb €€ MOAEIUPOBAaHUS Ha
SI3BIKE TEOMETPHH.

MopenupoBaTh peaibHyIO CUTYaITHIO
Ha S3bIKE TEOMETPHUH U UCCIICI0BATH
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC U C
UCIIOJIb30BAaHUEM anmnapara anreOphl.
Hcnonp30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI TIPHU PEIICHUH 3a]1a4.
[TonyyaTs npencraBieHre 0 reOMETPUH
KaK O pa3BUBAIOIIEHCS HAYKeE,
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VICCIIEIYIOLIEN OKPYIKAIOLIUN MHUP,
CBSI3aHHOM C peaTbHBIMH O0BEKTAMU,
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IIOMOTAIOIIEN PEIIUTD PeabHbIC
YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIAECHUS C LIENIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.

HCCJ’ICI[OB&TB IIOCTPOCHHLBIC MOACIIN.

Ucnons3oBath udpoBbie pecypchl

OBIIEE KOJWYECTBO 102
YACOB I10 ITPOTPAMME
11 KUIACC
Hazpanue paznena KonnuecTBo OcCHOBHBIE BU/IbI I€ATEIBHOCTH
OcHOBHOE coJiepKaHuE
(Tembl) Kypca 4acoB ydalmxcs
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AHanutuueckas reoMeTpuAa

15

[loBTOpEHNE: KOOPAMHATHI BEKTOPA
Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKAJIIPHOE MPOU3BEIACHUE BEKTOPOB,
BBIYMCJICHUE YTJIa MEXKY BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE MPSMOMU,
MIPOXOAIIEN YEPE3 IBE TOUKH.
YpaBHEHHE TIIIOCKOCTH, HOPMaJb,
YPaBHEHHE TUIOCKOCTH B OTPE3KaX.
BekTtopHoe npousBeneHue. JINHEHHbIE
HEPABEHCTBA, JTUHEWHOE
IIPOTPaMMHUPOBAHUE.

AHaIUTAYECKHUE METOIBI pacyéra
yriia MeXAy NpsMbIMU U
IJIOCKOCTSAMH B MHOTOTPAHHHKAX.
dopMyiia pacCTOSIHUS OT TOYKH J10
IJIOCKOCTU B KOOPAMHATAX.
Haxoxnenue pacCTOSSHUNA OT TOUYKU /10
IUIOCKOCTH B KyO€ U NMpaBUIIbHON
MApaMHUJIe

AKTyanu3upoBaTh (PaKThl U METObI
TJIAaHUMETPUH, PEIIeBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

CBOJUTH JEHCTBUSA C BEKTOpAMHU K
aHAJIOTUYHBIM JIEUCTBUSIM C UX
KOOpAMHATaMH.

BcnomunTh onpenenenue
CKaJIAPHOTO YMHOXKEHUS U €T0
CBOMCTBA. BEIYHCIITE C HOMOIIIBIO
CKQJISIPHOTO YMHOKEHHUSI JJIMHBI
BEKTOPOB, YIJIbl MEXY HUMH,
YCTaHaBIIUBATh NEPIEHIUKYISIPHOCTD
BEKTOPOB. BBIBOIUTH ypaBHEHUE
IIJIOCKOCTU U (POPMYITy pacCTOSHHS
OT TOYKHU 0 MIOCKOCTH.

Pemars 3agaum, coueras
KOOPAWHATHBINA U BEKTOPHBIN

MeTo bl [IpoBOAUTE TOTMYECKH
KOPPEKTHBIC JI0OKA3aTEIIbHbBIC
pacCyXJIeHUsl MPHU PEIICHUU
F€OMETPUYECKUX 3a7ay Ha
MIPUMEHCHUE
BEKTOPHOKOOP/IMHATHOT'O METO/A.
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AHanu3upoBaTh W MOJAEIHUPOBATH
Ha S3bIKE TEOMETPUU pEaAJIbHbBIC
CUTYaIllH, CBSI3aHHBIE BEKTOPaMH U
KOOpAMHATaAMH.

HccnenoBath NOCTPOCHHBIE MOAENH,
B TOM YHCII€ U C HUCIOJIb30BAHUEM
amnmapara anreOphl.

Hcnonb30BaTh KOMIBIOTEPHBIE
MPOTPaMMBL.

3HAaKOMUTBCS C UCTOPUEH PA3BUTHUSA
MaTeMaTUKH
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[ToBTOpEeHue, 0600IIeHNE U
cUCTeMaTu3anusa 3HaHUU

15

CeueHuss MHOIOTpaHHUKOB:
CTaHAAPTHBIE MHOTOTPAHHUKH, METOJ
CJIEIOB, CTAaHAAPTHBIC INIOCKOCTH,
IIEPECEUCHHUSI PSAMBIX U IUNIOCKOCTEMN.
[TapannenbHble NPSIMBIE U INIOCKOCTH:
[1apajulesIbHbIE CEUCHMS, PACUET
OTHOILIEHHM, YIJIbI MEXKTY
CKPEIIMBAIOIIAMUCS IPSAMBIMH.
IleprieHIUKYIISIpHBIE IPAMBIE U
IJIOCKOCTHU: CTAHAAPTHBIE MTapbI
IIEPIICHIUKYJIAPHBIX IUIOCKOCTEN U
IPSAMBIX, CHMMETPHH
MHOT'OIPaHHHUKOB, TEOpEMaA O TPEX
IIEPIICHIUKYJIAPAX, BBIYUCIICHUS JINH

CtpouTth ceueHusl.

Pemiats ctepeoMeTpuueckue 3aaaun
Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX
OTHOIIICHUM, HAXO0XKCHHUE
r€OMETPUYECKUX BEIUYUH (IJIUH,
YTJIOB, TIONIA/IeH, 00bEMOB).
Hcnonb30BaTh MpU peELIEHUN
CTEPEOMETPUYECKHX 3a7a4
IJIaHUMETpUUeCcKre (PaKThl U
MeTobl. [IpoBOIUTH JIOTHYECKH
KOPPEKTHBIC JI0Ka3aTeIbHbIC
paccyXAEeHusl TP PEIICHUU
CTEPEOMETPUYECKHX 3aau.

CpaBHUBATH U aHATU3UPOBATH

B MHOTOTpaHHHUKAX.
[loBTOpEHue: momagu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI

TS TUTOIIAJIeH, COOOpasKeHUS
IOJ00MS.

[Tnomaau ceyeHuit MHOTOTPaHHUKOB:
IJIOIIAIM TIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHUsI TI0100us

peabHbIE CUTYAlUH U BBISABIIATH
BO3MOHOCTb €€ MOAEIUPOBAaHUS Ha
S3bIKE T€OMETPHUH.

MopenupoBaTh peanbHy0 CUTYaLUIO
Ha A3bIKE TEOMETPUU U UCCIIEN0BATH
IIOCTPOECHHBIE MOJIEIIN, B TOM YHUCJIE U
C MCIOJIb30BaHUEM ammapara aareOphi.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MIPOrpaMMBbI IPH PEIICHUHN 3314
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O0bEM MHOTOTpaHHUKA

17

O6béMm Tena. O0bEM
IPSIMOYTOJIBHOTO TIapaslIeIeTIHITe 1a.
3amaun o0 ynBoeHHH Ky0a, O

KBaJpaType Ky0a; 0 TPUCEKIINH YTJIa.

CrepeoMeTpruecKue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJILHOTO MapaJijIeIenuIe 1a.
[IpuknanHbie 3a1a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMaA
MPSIMOYTOJILHOTO MapaJijieienuIe/a.
OO0BEM NpAMON TPU3MBI.
CrepeoMeTprUUueCcKUE 3a/1a4H,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMOB
psAMON 1pu3Mel. [Ipuknaasbie
3aJ1a4H, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBI.

CB00OOAHO ONEpUPOBATH NOHATHUSIMMU:
00BbEM TeNma, 00BEM IIPAMOYTOJIBLHOTO
napajienenumnesaa.

@opMyIMpPOBATH OCHOBHBIE CBOVWICTBA
00BEMOB.

Jloka3piBaTh TeopemMy 00 00BEME
MPSMOYTOJILHOTO TTapaJIJIeNICTIUIIe 1A,
CIIEACTBUSA U3 HEE.

Pa3pes3aTs MHOTOTpaHHUKH,
MepeKIaAbIBaTh YacTH.

Pemate cTepeoMeTpudeckue 3aiauu,
CBSI3aHHBIC C BBIYHMCICHHEM 00BEMa
MPSIMOYTOJILHOTO TapajuieNienumnesa,
TIPU3MBEI.

CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKJICHUS C LIETTBIO BBISBJICHUS
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Brruncnenne o0bEMOB Tel C
TIOMOIIBIO OINPEAECIEHHOTO
uHTerpana. O0bEM HaKIOHHON
IpU3MBI, IupamMuasl. Popmyiia
00BEMa MUpaMUIbI.
OTtHo1tieHne 00beMOB
MUpaMuJi € OOIIUM YTJIOM.
CrepeomeTpruueckue 3a/1a4H,
CBsI3aHHBIE C 00BEMaMU HAKIIOHHOM
MPU3MBI, TUPAMHUIBI.

IIpuknagHble 3a1a4U 110 TEME
«OO0BEMEI TEM», CBI3aHHBIE C 00BEMOM
HaKJIOHHOW MPU3MBbI, TUPAMU/IBI.
[Ipumenenue 00bEMOB. Boruucienue
pPacCTOSIHUS 10 TNIOCKOCTH

JOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHaIM3UpOBaTh U MOJICIIUPOBATh Ha
SI3BIKE TEOMETPHUU PEaTTbHBIE
CUTyalliH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuieenumnesa,
MIPU3MBI, TTUPAMHIBI.

HccnenoBath NOCTPOCHHBIE MOJENH,
B TOM YHCII€ U C HCIOJIb30BAHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dhopMyITy /ISl BEIYUCICHUS 00BEMOB
Te.

Jloka3pIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW MPU3MBI HA TIPUMEPE
TPEYTOJBHOW MTPU3MBI U JIJIS
MPOU3BOJILHOM NTPU3MBbI. JIOKAa3bIBaTh
TeopeMy: 00 00bEME MUPAMUIbI,
bopMyIMpPOBATH CIEACTBUS U3 HEE:
00BEM yCEUEHHON TUPaAMUJIBI.
BrI1BOIUTE (hOpMYITy JJIS1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPAMHUIBI
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Tena BpaieHus

24

[{unuHIprYecKas MOBEPXHOCTD,
oOpa3yromue MUINHAPUIECKON
IIOBEPXHOCTH.

CB0OOIHO ONEPUPOBATH MOHATUSIMH:
UWIMHIpUYECKast MOBEPXHOCTH,
mnHAp. M3ydats ciocoObl
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Humuanp. Ilpsmont  Kpyrosoiu
muuHap. [nomanb noBepXHOCTH
HWJIAH]IPA.

Konunueckast HoBEpXHOCTB,
o0pa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenue koHyca
IJIOCKOCTBIO, apaJuieIbHON
ITIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. M3o0pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y TIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpuuecKue 3a1a4u Ha
JI0OKa3aTeIbCTBO U BHIYUCIICHUE,
MOCTPOECHUEM CEUCHUN HWINHAPA,
KOHYCa.

[Ipuknaaneie 3aa4M, CBA3aHHbBIE C
UJTUHPOM.

Cdepa u map.

[Tepeceuenue cdepsl u mapa c
m1ockocThio. Kacanue mapa n
chepshl WI0CKOCTHIO0. By u
n300paxxeHue mapa.

VYpaBraenue chepsl. [Lnomans chepsl u
e€ Jacreu.

MOJYYECHUS [UINHIPUIECKON
MTOBEPXHOCTH, LIUINHAPA.
N300pakaTh HUIIMHIP U €0 CeUEHUs
IIJIOCKOCTBIO.

CB00OAHO OMEepUPOBATH OHATUSIMU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yceu€HHBINA KoHyC. M3yuaTh criocoObl
[OJIy4E€HUs] KOHUYECKOU IIOBEPXHOCTH,
KOHYCa.

N300pakaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, IPOXOSIIEN YePE3 OCh,
Y IUIOCKOCTBIO, IEPIICHANKYJISIPHON K
OCH.

BriBoauth GopMyIibl 171 BBIYKCICHUS
OOKOBOU U MOJIHOW MOBEPXHOCTEH TeN
BpauieHus. Pemars
CTEPEOMETPUYECKHE 33]]aUH, CBSI3aHHbIC
C TeJaMU BpallleHUsI, HAaXOXKJIEHUEM
IUI0Iaa1 OOKOBOI M MOJIHOM
MMOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Wcnonb30BaTh MpU pelIeHUH 3a1a4
TJIAHUMETPUUECKUE (PaKThl M1 METO/IBI.
CpaBHUBATh U aHAJM3UPOBATH
YTBEPKIEHUSI C 1IEJIbIO BBISBICHUS
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CummeTtpust cdepsl U 1apa.

JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
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CrepeoMeTpHuuecKre 3aaud Ha
JTI0KA3aTeIbCTBO U BHIYHCIICHUE,
CBSI3aHHBIE CO CEpOit U mapom,
MIOCTPOCHUEM MX CEYCHH
MIJIOCKOCTBIO.

[IpuknanHbie 3a1a4u,
CBsI3aHHBIE CO cdepoii u
mapoM. IloBTopenue:
OKPY>XKHOCTh Ha IJIOCKOCTH,
BBIYHCIICHHAS B OKPY>KHOCTH,
CTaHJapTHBIE TIO100USI.

Paznmnunbie KOMOMHALINK TEN
BpAIlICHUS U MHOTOTPAHHUKOB.
3agauu 1o Teme «Tena u moBEpXHOCTH
BpaICHUS»

AHanM3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE T€OMETPHUM peajbHbIC
CUTYaIINH, CBSI3aHHBIE C KOHYCOM

U TUWIMHAPOM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,

B TOM YHCIIC W C HCIIOJIh30BaHUEM
amnmapara anreopsl

AKTyanu3upoBaTh (HaKThl U METOIbI
TJIAHUMETPHH, PEIICBAaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

CB00OTHO OTIEPUPOBATH TOHATUSIMU:
cdhepa u map, HeHTp, paauyc, TMaMeTp
cdepsl u mapa.

HccnenoBath B3aMMHOE PAaCIIOIOKEHUE
chephl U TIIIOCKOCTH.

@opMyIMpOBATH ONPEAETIEHUE
KacaTeJIbHOM MJIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KAacaTeIbHOU ITOCKOCTH.
BriBoguTh hopMyITy 17151 BEIYUCTICHUS
rIomaau cdepsl uepes paauyc chepsl.
Pemate cTepeoMeTpudeckre 3a1auu,
CBSI3aHHBIE CO C(HEpOil U MapoM,
HaxO0JICHUEM IIIOIIaau chephl U €
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qacTeil, MOCTPOCHUEM ceueHui chepsl
Y 1apa.
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AHanmM3UpoBaTh U MOJIEIINPOBATh

Ha S3bIKE I'€OMETPUM pPEaJIbHbIC
CUTYalluH, CBSI3aHHBIE C IApOM U
chepoii.

Pemate npocrele 3a1a4n, B KOTOPBIX
(GUrypupyroT KOMOMHAIIUH TEll
BpAILCHHS] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh IIpU pELICHUN 3a/1ad4,
CBSA3aHHBIX CO CPEpOH U IIaApOM,
IJIaHUMETPUUECKUE (PaKThl U METO/IBI.
Pemats crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C TEJIAMU BPAILCHUS,
ITIOCTPOCHUEM CEUECHUM TEJI BpAICHUS,
C KOMOMHAIUSIMU TEJ BPALLIEHUS U
MHOTI'OTPaHHUKOB.

IIpoBOAUTE JIOTMYECKH KOPPEKTHBIE
JIOKA3aTEIIbHbIE DPACCYKICHUA  IIPU
pelIeHnH TeOMETPUYECKUX  3ajad,
CBSI3aHHBIX C IEPIEHANKYJISIPHOCTBIO
IJIOCKOCTEHN.

AHaNM3UpOBaTh U MOJEIUPOBATH HA
A3bIKE TE€OMETPUU PEATIbHBIE
CUTYyalWH, CBSI3aHHBIE C
MHOTOTrpaHHuKkamu. KMccienosare
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MIOCTPOCHHBIC MOJICITH, B TOM YHUCIIE U
C MCTIOJIH30BAaHKEM alllapara ajareopsbl
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[lnomaay moBepXHOCTH |
00BEMBI KPYTIIBIX TET

O6béM mumHapa. Teopema 06
00BbEME MPSIMOTO ITUITUHIPA.

[Tnomaau 60KOBOM U MOJHOM
MOBEPXHOCTH IIUIUHIPA.

Brruncnenne o0bEMOB Tel C
MTOMOIIBIO OMPEAECTEHHOTO

uHTerpana. O6béM KoHyca.

[Imomntaan OOKOBOM M ITOJTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruyueCcKHe 3a/1a4H,
CBSI3aHHBIC C BBIUYHCIICHUEM

00BEMOB ITMIIMHPA, KOHYCA.
[IpuknangHele  3amadyn 1O TEMeE
«O0BEMBI M TUIOMIAN TTOBEPXHOCTEH
tes. O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 006 o0néMe mmapa. [Lmomanb
cdepsl.

CtepeoMeTprUUueCKUE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIICHHEM 00BEMOB
mapa, ImapoBOro CErMEeHTa, IIIapOBOTrO
CeKTopa.

[TpuknagHeie 3a1a4u 110 TEME
«OO0OBEMEBI TEN», CBI3aHHBIE C
00BEMOM I11apa U MO0 CeEpHI.

CB00OOAHO OMEpUPOBATH TOHATUSIMU:
00BEM Tena, MII0Ia b TOBEPXHOCTH.
@opMyIMpPOBATH OCHOBHBIE CBOVWCTBA
00BEMOB.

JlokaspIBaTh TEOPEMBI: 00 00BEME
UIMHIpa; 00 00BEME KOHYCA.
BriBoauts hopmyIibl 1151 BEIYUCICHUS
00BbEMa yCEeu€HHOT0 KOHYCA.
HccnenoBath NOCTPOCHHBIE MOJENH,

B TOM YHUCII€ W C HUCIOJIb30BAHUEM
amnmapara anreOphl.

3HaTh BO3MOXHOCTH PEIICHUS 3a/1a4 Ha
IIOCTPOCHUE UUPKYJIEM U JIUHEUKOU, O
KJIACCUYECKUX HEpa3pelINMbIX 3a/1a4ax.
CB00OOHO OMIEpUPOBATH TOHATHSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJION,
IaPOBOI CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAHHE U BHICOTA
1apOBOTO CJIOS.

BriBouTE (hOpMYIIBI [7151 HAXOXKIACHUS
00BEMOB IIAPOBOTO CETMEHTA,
IApOBOTO CEKTOPA, IO CHEpHI.
Jloka3eIBaTh TeOpeMy 00 00BEME 11apa.

Pemarh crepeoMeTprueckre 3a1aum,
CBSI3aHHBIE C 00BEMOM I1apa, MapoBOTO
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CooTHOIIIEHUSI MEXKIY TII0IA MU
MOBEPXHOCTEH M 00BEMaMHU TTOTOOHBIX
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TEJI.

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenune o0bEMa npu moj00uu.
CrepeomeTpuueckue 3aauu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
TEJ U IUIOIIaIel TOBEPXHOCTEH

CerMeHTa, I1apOBOTO
TJIOMABIO Cephl.
CpaBHUBATbH ¥ aHAJTU3UPOBATH
YTBEPKJICHUS C 1IEIIBIO BBISBICHHUS
JOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUH.
AHaJIM3UPOBATh U MOJICIIMPOBATh Ha
SI3BIKE TEOMETPHUU PEaIbHbBIC
CUTYaIIMH, CBSI3aHHBIC C 00BEMOM
mapa, 1mapoBOTro CerMEHTa,
IIIApPOBOT0 CETMEHTA, TUIOIIAIhI0
cdepnl. CBOOOTHO ONIEPUPOBATH
ITOHSTHEM: TTOJOOHBIE TEIA B
MPOCTPAHCTBE. BBIUUCIATE 00BEMBI
TEJI C TIOMOIIBIO OIPEIETIEHHOTO
UHTErpaja.

PemaTek cTepeoMeTpruUeCKre 3a/1a4H,
CBSI3aHHBIC C COOTHOIICHUSAMHU MEXKTY
IJIOMIAAIMU TTOBEPXHOCTEH U
00BbEMaMHU 1TOJOOHBIX TEI.
[TpoBOIUTE JOTUYCCKU KOPPEKTHBIC
JOKa3aTeNIbHBIC PACCYKICHUS TPU
PEIICHUN FreOMETPHUCCKHUX 3a/1ad,
CBSI3aHHBIX C BBIUUCIIEHHEM 00BEMOB

CEKTOpa,
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TEJI C TIOMOIIBIO OIPEIECIEHHOTO
HHTCTpajid, HAXOKACHUCM
COOTHONIIEHUS MEXKY TIOMIAISIMU
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MOBEPXHOCTEH U 00BEMaMHU TTOTOOHBIX
TeIl.

AHaJIHSI/IPOBaTB U MOJACJINPOBATL Ha
SA3BIKC T'COMCTPHUHN PCAJIBHBIC
CUTyallin, CBA3aHHLIC C 00BEMaMH U
MMOBCPXHOCTAMM TCII,

Ha JOKa3aTCJIbCTBO U HA HAXOXICHUC
IrCOMCTPHUUCCKHX BCIIMUYNH
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JIBH>KEHUSA

JIBM>KEHUS TPOCTPAHCTRBA.
Otob6paxeHust. JIBrkeHus U
paBeHcTBO (uryp. OOmre cBoicTBa
NBIDKEHUI. BUIpI IBIMKEHUIT:
napajiieIbHbIA NEPEHOC, IEHTPAIbHAS
CHUMMETpHUsI, 3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOHA.
[IpeoOpazoBanus nomoous. Ilpsmas u

chepa Ditnepa.
['eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE TBUKCHUS

[TIpumeHsTh MpaBuiIa BBIIOJHEHUS
JICUCTBUM CI0KECHHUSA 1 BRIYUTAHUSI
BEKTOPOB, YMHOKEHHUS BEKTOpa Ha
YUCJIO TIPY PELICHUH 3aa4.
Haxonute kOOpauHaThl BEKTOpa B
JTAaHHOM 0a3uce U CTPOUTH BEKTOP
110 €T0 KOOpAUHATaM.

BcrioMHUTS orpeiesieHue CKajaspHOro
YMHOKEHUS U €r0 CBOMCTBA.
Bpaucaste ¢ HOMONIBIO CKAISIPHOTO
YMHOKE€HUS JNIMHBI BEKTOPOB, YTJIbI
MEX1y HUMH, YCTAaHABIINBATh
MEPIIEHAUKYIISIPHOCTD BEKTOPOB.
AHaIM3UpOBaTh U MOJIETIUPOBATh Ha
A3bIKE TEOMETPUH PEATHHBIE
CUTYalluH, CBSI3aHHBIE C
(hU3NYECKUMU BEKTOPHBIMU
BEJIMYMHAMM.
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Hcnonb30BaTh IpU peLICHUH 33124,
CBSI3aHHBIX C BEKTOpaMU B
MPOCTPAHCTBE, IIIAHUMETPHUUECKUE
(baKThl 1 METOJIBI.

CB00OHO OMEepUPOBATH TOHATHUSIMHU:
oTOOpak€HHEe NMPOCTPaHCTBA Ha ceos,
JBUKEHHE NTPOCTPAHCTBA,
LEHTpaJbHasi, OCeBas U 3epKaJibHas
CUMMETPHH, TAPAILIEIBHBIN IEPEHOC;
PaBEHCTBO U I0J100Ke PUryp.
Jloka3bIBaTh YTBEPKACHHS O TOM, YTO
LEHTpaJbHasi, OCeBas U 3epKaJibHas
CUMMETPHH, APAJLIETBHBINA IEPEHOC
SBJISFOTCS IBUKCHUSIMU. BBITIOHATH
npeoOpa3oBaHus MOJ00uUs.
OnepupoBaTh MOHIATHAMH: TMpsMas |
cthepa Ditnepa.

PemaTe reomMmeTprueckue 3anaum C
MCIIOJIb30BaHUEM JIBIKEHUH.
Hcnonb30BaTh NpU peLIEHUN

3a]1a4 JBMKEHHSI IPOCTPAHCTBA U

MX CBOMCTBa
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[ToBTOpEeHue, 0600IIeHNE U
cUCTeMaTu3anusa 3HaHUU

17

O06o0u1aromee NOBTOPEHUE NOHATHI U

MEeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATU3AIIHS

Pemars crepeomerpudeckue 3amadu
Ha JJ0OKa3aTeIbCTBO MATEMATUYECKUX
OTHOULIEHUH, HAX0XKICHHUE
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3HAHHM.

Hctopus pa3BuTHs CTEpEOMETPUU KaK
HAYKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOT U

r€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IIOIIaAcH, OOBEMOB).
Hcnonp30BaTh pU peELIEHUN
CTEPECOMETPUICCKHX 3a7a4
MJIAaHUMETPUIECKHE (PaKThl |
METO/IbI.

[IpoBoauTH TOTHYECKH

KOPPEKTHBIE JI0Ka3aTeIbHbIC
pPacCyXJIeHUsI TPHU PEIICHUU
CTEPEOMETPUYECKUX U
IJIAHUMETPUUECKUX 3a]1a4.
CpaBHMBATh ¥ aHAJIU3UPOBATH
peanbHbIe CUTYallUU U BBISBIISATh
BO3MOKHOCTB €€ MOAEIUPOBAHUSA

Ha SI3bIKE TEOMETPHUH.
MopaenupoBaTh peajbHYI0 CUTYaIUIO
Ha SI3bIKE€ TEOMETPUM U HCCIIEIOBATH
MOCTPOCHHBIE MOJIEIH, B TOM YHCIIC
M C WHCHOJIb30BaHMEM allapara
anreOphl.

Hcrnonb30BaTh KOMIIBIOTEPHBIE
MPOrpamMMBbl MPHU PEIICHUH 3a/1a4.
[lomy4aTs npencraBieHrue 0 reOMETPUH
KaK O pa3BUBAIOLLIEKCS HAayKe,
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HCCIIEAYIOUIEH OKPYKAOIIUH MUD,
CBSI3aHHOH C peaJIbHbIMU OOBbEKTAMH,
ITIOMOTAIOIIEH PEIUTD PEATIbHBIE
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JKU3HEHHBIE CUTYAIUU O POJIH
CTEPEOMETPUH B Pa3BUTUU
COBPEMEHHBIX NHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUHI

OBIIEE KOJMYECTBO 102
YACOB I10 ITPOTPAMME
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OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIl Kypc «BeposSTHOCTb UM CTAaTUCTUKa» YIIyOJEHHOTO YpPOBHS SIBISIETCA
IPOJIOJKEHUEM U PA3BUTUEM OJJHOMMEHHOTO y4eOHOI0 Kypca yriayOJaEéHHOro ypoBHs Ha
YpOBHE cCpeaHero o0miero oOpa3oBaHusa. Y4YeOHBIH Kypc TpeaHa3HadeH IS
(GopMupoBaHUs y 00y4YaIOIUXCsl CTATUCTUUECKOM KYJIbTYPhl M IOHUMaHUsI POJIU TEOPUN
BEPOATHOCTEN KaK MATEMAaTUYECKOTO HHCTPYMEHTA JUIsl U3YUEHMsI CIIy4alHbIX COOBITUH,
BEIMYMH M 1poreccoB. [lpm wu3ydeHMM Kypca 0OOramarTcs MpeIcTaBICHUS
oOy4JaronmMxcs 0 METOAAaX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBAECTCS IOHUMAaHUE
3HaYUMOCTU U OOILIHOCTH MaTEeMaTHYECKUX METOJOB IO3HAHMSI KaK HEOThEMJIEMOU
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxanne yueOHOTO Kypca HalpaBJIEeHO HA 3aKPEIUICHHE 3HAHWM, MOTYyYEHHBIX
Py U3YYEHHH Kypca Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHWsA, U Ha pPa3BUTHE
IIPEICTABICHUNA O CIy4allHbIX BEJIMYMHAX M B3aWMOCBS3SAX MEXIY HUMH Ha BA)KHBIX
IIPUMEPAX, CIOXKETBHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAKoIIEro mMupa. B pesynprare y
0Oy4JaronmMxcs T0HKHO CPOPMUPOBATHCS MTPEACTABICHHE O HanOo0Iee YIIOTPeOUTENbHBIX
M o0mMX  MaTeMaTHYEeCKUX  MOJENAX,  HCIOJIb3YEMBIX  JJii  ONHUCAHMS
aHTPONOMETPUUECKUX U AeMOTrpadUyeCKuX BEJMUYHH, IOTPEITHOCTEN B pa3InyHbIe poja
U3MEPEHUSX, JJIMTEIBHOCTH  O€30TKa3HOM  pabOThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi 111 OCBOCHUSI BEPOSITHOCTHO-CTATUCTUUYECKUX METOJO0B, HEOOXOIUMBIX
CHELUAINCTaM HE TOJIBKO WMHYKEHEPHBIX CHEUUATbHOCTEW, HO TAKXKE COLHUAIBHBIX H
NICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOILECTBEHHBbIE HAYKH B 3HAYUTEIHHOU
Mepe HUCTONb3YIOT anmnapar aHaiau3a OoJbIIMX JaHHbIX. L{eHTpanbHy0 4acTh y4eOHOro
Kypca 3aHUMAaeT OOCYXXJICHHE 3aKOHa OOJBIIMX yhcesl — (YHIAMEHTAJIBHOTO 3aKOHA
IPUPOJIbI, UMEIOILETO MAaTEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTBeTcTBHUM C YyKa3aHHBIMH II€JIIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh W CTAaTHCTHKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHbBIE
cojiepkatenbHble JTUHUU: «CiydaiiHble cOOBITUS M BeposiTHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMUMO OCHOBHBIX JTMHUI B Y4€OHBII KypC BKJIIOYEHBI 3JIEMEHTHI T€OpHUH IpadoB
U TEOpUU MHOXECTB, HEOOXOIUMBIE JJIsl TIOJHOLIEHHOTO OCBOCHUS MaTepuaia JaHHOTO
y4e0HOT0 Kypca U CMEXHBIX MATEMAaTHYECKIX yUE€OHBIX KYypPCOB.

Conepxanue nuHuu «CinydaiiHble COOBITHSI U BEPOSATHOCTHY CITY>KUT OCHOBOM JIJIst
(dbopMUpOBaHUA TPEACTABICHUNA O pacIpeleleHMH BEPOATHOCTEH MEXy 3HAUCHUSMU
CIIy4yalHBIX BEIWYMH. BaXHyl0 4acTb B 3TOM COJIEPKATEIBbHOM JIMHUM 3aHUMAET
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U3YYEHUE TeOMETPUUECKOTr0 U OMHOMMAIILHOTO pPACHpEeNeiIeHUl U 3HAKOMCTBO C HX
HENPEPBHIBHBIMU aHAJIOTAMU — MTOKa3aTeIbHBIM U HOPMAJIbHBIM PacCHpeIeICHUSMU.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YaHBIMH  BEIMYMHAMU U
pacnpeieieHUusIMU, aKIEHTUPYIOT BHUMaHUE O00y4aloUuIuxcs Ha OMHCAHWU W U3YYCHUU
CIIy4allHbIX SIBJICHUHA C TIOMOINBIO HEmpephIBHBIX (GyHKIMH. OCHOBHOE BHHMAaHHE
yaenseTcs MoKa3aTeIbHOMY U HOPMAJIbHOMY PacIipeielICHUSIM.

B y4ueOHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIIBHOE U3YYEHHUE CBSI3U MEXKIY
CIIydalHBIMH BEJIMYMHAMHU U OIHUCAaHUE J3TOW CBA3M C TOMOINIbIO Ko3(duimenta
KOPPEJISIIIMK U €r0 BBIOOPOUYHOTO aHajiora. DTH AJIEMEHTHI COACPKaHMsI Pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUs», U3yUYEHHYIO HA YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJIEHUS U3 KypCOB aJIreOpbl U TEOMETPUH.

Emeé oauH sneMeHT conep)kaHus, KOTOPBIA IMpeajaraercs Ha O3HAKOMHUTEIbHOM
YPOBHE — MOCJEI0BATEIbHOCTh CIIyYalHBIX HE3aBHUCUMBIX COOBITHH, HACTYHAIOIIMX B
enuHuIly BpeMeHu. O3HaKOMIIEHHUE C paciipeie]ICHHEM BEPOSITHOCTEH KOJTMUECTBA TAKUX
COOBITUH HOCHUT pa3BUBAIONIMM XapakTep M SBISIETCA AaKTyaJdbHBIM ISl OymayIIux
aOUTYpUEHTOB, IMOCTYHNAIOUIMX Ha Yy4eOHblEe CHEUUAIBHOCTH, CBSI3aHHBIC C
OOIIECTBEHHBIMU HAYKaMHU, IICUXOJIOTHEN U YIIPaBICHUEM.

Ha uzydenune yuyeOHOro kypca «BeposSTHOCTP M CTaTUCTHMKa» Ha YIJIyOJIEHHOM
ypoBHe oTBoAuTCs 68 yacos: B 10 kimacce — 34 ygaca (1 yac B Hegeno), B 11 kinacce — 34
yaca (1 gac B Heneno).

COAEPXAHHUE OBYUYEHUA 10 KJTIACC

I'pad, cBs3ublil rpad, mytu B rpade: mukiasl U 1enu. CreneHb (BaJeHTHOCTD)
BepinHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHA. DJIeMEHTapHbIE
coOpITus  (Mcxonabl). BeposTHOCTH ciydaiiHOTO coObITHA. bau3ocTh YacToThl U
BEpPOSITHOCTU COOBbITHI. Cily4ailHble OMNbBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Onepauuu Haja COOBITHUSIMU: TepecedeHne, OOBEAMHEHHE, MPOTHUBOIOIOKHbBIE
coObITHs. Jlnarpammel Ditnepa. Dopmyia CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHUE BEpOATHOCTEH. JlepeBo ciy4alHOro
skcniepuMmenTa. dopmyna mnomHou BeposTHOCcTH. Popmyna baiieca. HesaBucumblie
COOBITHSI.

bunapHbIl ciay4yaliHbIl ONBIT (MCIBITAaHUE), yClleX W Heydada. He3aBucumbie
ucnbiTanus. Cepust HE3aBHUCHMBIX HCIIBITAHWI A0 MepBoro ycrexa. IlepecTaHOBKH H
daxropuai. Yucno couetanuid. Tpeyronpuuk I[lackans. ®opmyna 6mHoma HeroToHa.

Cepust He3aBuUCUMBIX HcnblTaHUE bepnymnu. CrydaiiHblii BBIOOp U3 KOHEYHOMN
COBOKYITHOCTH.
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Ciydaiinas BenmmuuHa. Pacnipenienienre BeposTHOCTEN. Jlnarpamma pacipeneseHus.
Onepanuu Haja caydyallHBIMU BenuuvMHamu. buHapHas cinyvaiiHas BenuuuHa. [IpumMepsr
pacripesielieHui, B TOM 4HCiie TeOMeTpUYecKoe 1 OMHOMHAIIBHOE.

11 KIIACC

CoBMeCTHOE paclpeeNieHUe IByX ClIy4alHbIX BeauuuH. He3aBucuMele cirydaiiHble
BEJINYUHBI.

MatemaTnueckoe OKuAaHUE Clay4yailHOW BenuuMHbI (pacnpenenenus). IIpumeps
IPUMEHEHUsI MaTeMAaTUYECKOro OKUJaHMs (CTpaxoBaHHUeE, JoTepesi). MaremaTtudyeckoe
OXHJIaHWE OWHApPHOW CIy4ailHOM BeIMYMHBI. MaTemMaTU4YecKoe OXUAAHUE CYMMBI
CIIy4ailHbIX BEJIMYHMH. MaTeMaTn4eckoe 0KuJaHue reOMETPHUECKOr0 U OMHOMHUAIBHOTO
pacupeneaeHui.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BENMYMHBI (pacrpeneieHus).
Hucnepcust OMHApHOM  cllydailHOW  BeNWYMHBL. ~ MaTeMaThyeckoe  OKUJaHUE
IIPOU3BEACHUS U AUCIEPCUS CYMMBI HE3aBUCHMBIX CIy4alHBIX BEIWYWH. Jlucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAIBHOIO pacupeneneHus. Jucnepeus u cranaapTHOE
OTKJIOHEHUE F€OMETPUYECKOTIO PACIIPEIEIICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwbiméBa. Teopema bepuymnu. 3akoH
OonpIIMX yKces. BeIOOpOUHBI MeTOH uccienoBaHuil. BeIOOpOUHbIE XapaKTEepUCTUKHU.
OreHrBaHNE BEPOSTHOCTU COOBITHS MO BRIOOPOUHBIM AaHHBIM. [IpoBepka mpocrenmx
TUIIOTE3 C MIOMOLIBIO U3YYEHHBIX PACIPEACICHUN.

HenpepeiBHble  cnydaiiHble BennuuHBL.  [Ipumeppl. @yHKIMS  TUIOTHOCTH
BEPOSITHOCTH paclpeeneHus. PaBHOMEpHOE pacnpellesieHUe U ero CBOKMCTBA. 3a1auH,
IPUBOJISIIIKE K ITOKA3aTEIBHOMY PaCIpeNeICHUI0. 3a1a4u, IPUBOIAIIME K HOPMAIbHOMY
pacrnpeneneHuo. OyHKIUSA MIOTHOCTA BEPOSITHOCTH NMOKA3aTENBHOTO PACIpPEaEIEHNs,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTA HOPMAJIBHOTO pacnpeseneHus. OyHKIus MIOTHOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3ABUCUMBIX COOBITUH. 3a7aun, IPUBOJIAILUE K
pactpenenenuto Ilyaccona.

KoBapuanus nByx ciy4aitHeix BenuuuH. KoadduimeHT ITMHEWHON KOPpEeISInu.
CoBMecTHbIE HAOMIOACHUS JABYX BENUYUH. BBIOOPOUHBIN KOAPOUIMEHT KOPPENSIIIU.
Paznuune Mexny JIMHEWHOW CBSI3bIO M NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHEWHAas
perpeccus, METO/1 HAUMEHBIINX KBaIPaTOB.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOy4aromuiicss HayduTCsi: CBOOOHO ONIEPUPOBATH OHATHUSIMMU:
rpad, nmiuockuit rpad, cBsI3HbIN rpad, TyTh
B rpade, 1enb, UKI, JEpPEeBO, CTENEHb BEPILIUHBI, JEPEBO CIYy4aHOIrO SKCIEPUMEHTA;
CBOOOJTHO OINEPUPOBATH TMOHATUSAMH: CIYHYalHBIA SKCHEPUMEHT (OMbIT), CIIy4ailHOe
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COOBITHE, DJIEMEHTApHOE CIydyallHOE€ COOBITHE (RJIEMEHTAapHBIM HCXOMA) CIy4ailHOTrO
OMbITa, HAXOJUTh BEPOSTHOCTH COOBITUII B OMNBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMHU; HAXOJIUTh M (OPMYIHMPOBATH COOBITHS: TEpEeceUeHHE,
00BbEIMHEHNE TAHHBIX

COOBITUH, COOBITHE, MPOTUBOIIOIOKHOE TaHHOMY, MCIOJIb30BaTh JUarpaMMbl Dijepa,
KOOPAMHATHYIO TPSAMYIO ISl PEIICHUs 3afad, MOJb30BaThCcs (HOPMYIION CIIOKEHUS
BEPOSITHOCTEH Il BEPOSITHOCTEM NIBYX M TpEX CIy4YalHBIX COOBITHI; ONEPUPOBATH
NOHATUSAMU: YCJIOBHAasi BEPOSTHOCTb, YMHOXXCHHE BEPOATHOCTEH, HE3aBUCUMBIC
COOBITHS, JEPEBO CIY4YailHOIO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTH COOBITUH C
MOMOIIBIO MpaBUiIa YMHOXKEHHUSI, IEPEBa CIy4yallHOTO OMbITa, UCHOIB30BaTh (POPMYITY
MOJHOW BeposiTHOCTH, (opmyny baileca mnpu pemieHud 3aaad, ONPEIEsATh
HE3aBUCHUMOCTh COOBITUH MO (hOpMYJie U MO OpPTaHU3aALMU CIYYallHOrO SKCIEPUMEHTA;
OPUMEHATh M3yYEHHbIE KOMOMHATOpHBbIE (POPMYJBl ISl NEPEUUCIIECHUS 3JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITa, PELICHUs 3a7ad MO0 TEOPHH
BEPOATHOCTEHW; CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIA CIIy4alHBI OIBIT
(uctmipITaHKE), yCIIEX U HEYyJjaua, HE3aBUCUMbIE UCTIBITAHUSI, CEpUs UCTIBITAHUM, HAXOJIUTh
BEPOSITHOCTH COOBITHUI: B CEPUM UCIBITAHUW 10 IEPBOr0 ycCleXa, B CEpUU UCIBITAHUI
bepHyiu, B ONbITE, CBA3aHHOM CO CIy4allHBIM BEIOOPOM U3 KOHEUYHON COBOKYITHOCTH;
CBOOO/IHO  ONEpUPOBaTh MOHATHAMM: CllydaiiHas BEJIIMYMHA, paclpelesieHue
BEpPOATHOCTEW, JuarpaMma pacmpelesieHus, OuHapHas CiydailHas BeJIMYHMHA,
reoMeTpuYecKoe, ONHOMHUAIILHOE pacIipeieliCHHE.

K xonmy 11 kaacca oOyyaromuiicss Hay4uTCs:

ONEPUPOBAThH MOHATUAMU: COBMECTHOE PACIIPE/ICIICHHUE JIBYX CIyYallHbIX BEJIUYMH,
MCIIOJIB30BaTh TaOJIUIly COBMECTHOTO paclpeseieHus: ABYyX CIIy4alHbIX BEJIMYMH JIJIs
BBIJICJICHUS pACIpENETCHUsS KaXXIO0M BEJIUYUHBI, OIpPEICICHUS HE3aBUCUMOCTHU
CJIy4ailHBIX BEITMYMH; CBOOOHO ONEPUPOBATH MOHATHEM MATEMaTHYECKOTO OKUAHUS
CIIy4aiHOM
BEJIMYMHBI (pacrpeieiieHns), MPUMEHATh CBOMCTBA MATEMATUUYECKOTO OXKUJAHUS TPU
pelIeHUH 3a/lad, BBIUUCIATH MAaTEeMaTHYECKOE OXKHUJaHWE OWHOMHUAIBLHOTO U
Tr€OMETPUYECKOT0 paclpeiesieHnii; CBOOOTHO OMEPUPOBATH MOHSTHUSMU: JUCIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATH CBOMCTBA JUCIIEPCUM CIIYYalHOM BEJIIMYHUHBI
(pacnpeneneHusi) TpU PEUICHWU 3a7a4, BBIYUCIATH JHCHEPCUI0O M CTaHJIapTHOE
OTKJIOHEHHE TEOMETPUUECKOTO U OWHOMHAJIBLHOTO PAaCHpEACNICHUHN; BBIYUCISITH
BBIOOPOYHBIE XAPAKTEPUCTUKHU IO JAHHOW BHIOOPKE M OLICHMBATHh XapaKTEPUCTUKHU
TeHEepabHON COBOKYITHOCTH JIAHHBIX O BBHIOOPOYHBIM XapakTepuctukam. OleHUBaTh
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BCPOATHOCTHU COOBITHH 1 ITPOBCPATH HpOCTCﬁHIPIC CTaTUCTHYCCKHC I'MIIOTC3BbI, ITI0JIb3YACh
HN3Y4YCHHBIMUA PACIIPCACICHUAMMU.
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TEMATHYECKOE
INJIAHUPOBAHUE
10 kaace
HazBanue KonngectBo OcHOBHBIE BUABI AESITCILHOCTH
OcHOBHOE coJiepKaHuE
pazzaena (TeMbl) 4acoB 00yJaroImMXCcs
DneMeHThI Teopun rpadoB 3 I'pad, cBs3ubiili rpad, npencraBineHue I[IpencTaBisTe 0OBEKTHI U CBI3U

3a/1auu ¢ MOMOIUIBIO rpada.

Cremnenb (BaJIGHTHOCTH) BEPIIUHBI.
[1yTs B rpade. Llenu u 1UKIIbL.
['padsr Ha TUTOCKOCTH. JlepeBo
CIIy4alHOTO 3KCIIEpUMEHTA

MEXKTy HUMH € TTOMOIIBI0 rpada,
HaXOJUTh MyTH MEXKY BEpIIMHAMU
rpada.

Boinenars B rpade nenu u 1yuKIb.
CTtpouTh J€pEeBO IO OMUCAHUIO
CIy4allHOrO OIbITa, OIUCHIBATH
ClIy4aliHbIe COOBITHS B TEPMHHAX
Jepena.

Pemrars 3agaun ¢ moMoIIpr0
rpados
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Cny4aiiHble  OIIBITHI,
CJIydaiiHbIe COOBITHS U
BEPOSITHOCTH COOBITUIN

CnydaiiHble HKCIEPUMEHTHI (OTBITHI)
u ClIyJaiiHbie COOBITHSI.
OnemMeHTapHble COOBITUSL (MCXOBI).
BeposTHOCTh CITy4ailHOrO COOBITHS.
BepostHOCTH COOBITHI B OIBITaX

C pPaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

Brinenaste u
CJIy4aifHbIe COOBITHS B CITy4yaifHOM

OIIMChIBATDH

OIIBITC.

DopMyIMpOBATH YCJIOBUS IPOBEICHUSA

CIIy4ailHOTrO OTBITA.

HaxoauTh BeposTHOCTH COOBITHIA
B OIBITaX C PAaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMHU UCXOIAMU

Onepanuu Hax
MHOKE€CTBaMU U
COOBITHSIMH.

CiioxeHne 1 yMHOKEHHE
BEPOSITHOCTEM.

Y ciioBHasA BEpPOSTHOCTb.

HezaBucumpie coObITUSA

[lepeceuenue, 0O0bEAUHEHNE MHOKECTB
U COOBITHI, MPOTHUBOIOJIOKHBIC
coObITHsi. DopMmyIia CI0KEHUS
BEPOSITHOCTEN Y CIIOBHASI BEPOATHOCT.

YMHOKEHHUE BEPOSTHOCTEN.
dopmyJia YCIOBHOM BEPOSITHOCTH.
dopmyna TOJTHONM BEPOATHOCTH.
®opmyna baiieca. He3zaBucumbie
COOBITHS

Hcnonb3oBaTh quarpaMMbl
Ditiiepa 1 BepOabHOE ONMCAHKE
COOBITUI TIPU BBITOJTHEHUH
orieparuii Haj| COOBITHSMH.

OuennBaTh U3MEHEHUE BEPOSATHOCTEN
COOBITUI IO MEPE HACTYIICHUS

JOPYTUX COOBITU B CITy4YallHOM OIIBITE.

Pemate 3agaum, B TOM 4uCIIE C
VCIIOJIb30BaHUEM JIEPEBA CIIY4alHOIO
omnbITa, GOPMYI CIOKEHUS U
YMHOEHHUsI BEPOSITHOCTEN
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DneMeHThl KOMOMHATOPUKH

KoMOuHaTopHOE IPpaBUIIO YMHOKEHHUS.
[lepecranoBku u pakropuain. Yuciuo
coueranuii. Tpeyronbpauk Ilackass.
®opmyna 6uHoMa HeroToHa

dopmynupoBaTh u JIOKa3bIBaTh
KOMOHMHATOpPHBIE (PAKTHI.

Hcnonbs30BaTh MpaBUiIo YMHOXKEHHS,
U3y4eHHbIe KOMOUHATOPHBIE (POPMYJIBI
IUISL IEPEYNCIIEHHS] JIIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIEMEHTApHBIX COOBITHI B CITydyaliHOM
OTIBITE.

[Tonb3oBaTbesa Gpopmyiion u

TpeyroabHukoM [lackans ms
ONPEAECTICHHS YUCIIa COUYCTAHUM.

[Ipumensarts popmyny Ouaoma HeroTona
JU1s1 TpeoOpa3oBaHuUs

BBIPAKCHUH
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Cepuu nociie1oBaTEIbHBIX
ucneITanui. McnpiTanus
bepnymu. CiydaiiHblii
BBIOOp W3 KOHEYHOM
COBOKYITHOCTH

buHapHbIl CllydalHbIN OTIBIT
(ucmpITaHue), yCrexX U Heylaua.

HezaBucumsble ucneitanus. Cepust
HE3aBUCHMBIX UCTIBITAHUI 10
niepBoro ycrnexa. Cepus
HE3aBUCHUMBIX HCIBITAHUI
bepuymnu. Cnyuaiinbiii BBIOOp U3
KOHEYHOM COBOKYITHOCTH.
[Ipaktrueckas pabora ¢
HCIIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIuUIL

Pa36uBaTh Cl0KHBIE SKCIEPUMEHTHI
Ha OTJEJIbHBIC UCTIbITaHus. PemaTh
3a/1a4M Ha MIOUCK BEPOATHOCTEN
COOBITHH B CEPUM MCTIBITAHUHN 710
IIEPBOTO YCIIEXa U B CEPUSIX
ycnblTanuid bepHyium, a Takxke B
OTBITaX CO CIy4YailHbIM BHIOOPOM U3
KOHEYHOM COBOKYITHOCTH C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX
(dakToB U (popmyJ1, B TOM UKCIIE B X0/
MIPAKTUYECKON pabOTHI C
MPUMEHEHUEM CTaHJIAPTHBIX (QYHKIIHI
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CrnyyaiiHble BETUYUHBI U
pacnpeneneHus

14

Cnyuaitnasa BennunHa. Pacnipenenenue
BeposATHOCTEW. Jlnarpamma
pacnipenenenus. Onepanuu Haj
Clly4yallHbIMH BenuurHaMu. [Ipumepbl
pacrpenenenuid. bunapnas cinydaiiHas
BesMuuHa. ['eomerpuueckoe
pacn-penenenue. bunomuanbHOe
pacnpenenenue. MareMatuyeckoe
0’KUJAHUE CIIyYaliHON BEJIIMYMHBI.
CoBMeCTHOE paclpeiesieHue IByX
CIIy4allHbIX BeJM4nH. He3aBucrumeie
Ciy4aiiHble BeTu4uHbl. CBOMCTBA
MAaTEMATUYECKOTO OKHUIaHHUSI.

OcBauBaTh NOHATHUSA: CIy4aiiHasI
BEJIMUYMHA, pacnpeenenue, Tadbmuma
pacrpenesieHus, 1uarpaMma
pacrpeieneHusl.

HaxoauTs 3HaU€HUsI CYMMBI U
MIPOM3BENICHUS CIIy9aiiHbIX BEJTMYMH.
Crtpouts OMHApHBIC pacTIpeCNICHUs 110
OMMCAHUIO COOBITUH B CIIy4ailHBIX
omnbiTax. CTpOUTH U pacrio3HaBaTh
reOMeTpUYECKOe U OMHOMHUATIBHOE
pacrpeieieHusl.

Pemars 3aJa4un Ha BBIYHMCJIICHHC
MAaTEMATHYCCKOT'O OKHNIaHUA.
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MateMatnyeckoe oKu1anie OMHAPHOU
CIIy4ailHOM BEJIMYUHBL.
MaremaTnieckoe 0KuJaHue
r€OMETPUYECKOr0 U OMHOMHAIIBHOTO
pacnpenenenui. Jucnepcus u
CTaHJAPTHOE OTKJIOHEHHE. Jlucnepcus
OMHApHOM CITy4ailHOU BEIMYUHBI.
CBoliCcTBa JUCTIEPCUM.
MaremaTn4eckoe 0KuJaHue
MPOU3BEACHUS U JUCTIEPCUSI CYMMBI
HE3aBUCUMBIX CITy4ailHBIX

BennuuH. [{ucnepcus

OMHOMMAJIBHOTO pacipeieICHusI.
[Ipaktrueckas pabora ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX
Ta0JIuUIL

CTpouTh COBMECTHBIE PaCIpeIeICHUS.
N3ydars cBOMCTBAa MATEMATHYECKOTO
0KUJaHUS.

Pemrars 3a1aun ¢ TOMOIIBIO U3YYEHHBIX
CBOWCTB.

[To u3yueHHbIM (hOpMysIaM HAXOJUTh
MaTEMaTUYECKHUE 0KUIAHUS
CIIyYalHBIX BEJIMYMH, UMEIOIINX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeeneHus

OcBauBaTh TOHATHSA: AMCIEPCHS,
CTaHJIAPTHOE OTKIIOHEHUE CIIy4YalHOU
BEJINYMHBI.

Haxonuts qucnepcuto mo
pacIpeIeneHuro.

N3yuate cBolicTBa qucnepcuu. [1o
U3YYEHHBIM (OpMyJIaM HaXOAUTh
JUCIIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YUCIIE B X0/
IPaKTUYECKON padOThI

OBLIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME

34
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11 KIIACC
Ha3zBanue KomnuectBo OcHOBHBIE BUBI ICATEIIBHOCTH
OcHOBHOE coJepKaHHe
pazzaena (TeMbl) 4acoB 00yJarommxcs
3aKoH OOJIBIINUX YUCET 5 Pa3bupath 10Ka3aTeNbCTBA TEOPEM.

HepasenctBo YeOnména. Teopema
Yeoniména. Teopema bepnyiu.
3aKkoH OOJIBIIMX YUCET.

Br16opounblii MeTO HCCIIEIOBAaHUM.

[IpakTruueckas pabora ¢
UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHII

OcBauBaTh BBIOOPOYHBIA METOJ]
MCCIIEIOBAHUI, B TOM YHCIIE€ B XOJI€

MPaKTUYECKON pabOThI
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DJeMeHThl MaTeMaTUUYECKOM
CTaTUCTHUKHU

['enepanbpHas COBOKYITHOCTb U
cilydaiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XaPaKTEPUCTUKAMHU.
OneHka cpeHero U AMCIepCcun
reHepalbHON COBOKYITHOCTH C
MTOMOILBIO BEIOOPOYHBIX
xapakTepucTuK. OnieHuBaHue

BEPOSITHOCTEW COOBITUH IO BHIOOPKE.

CraTucTuyeckasi ruroTesa.
[IpoBepka NpoOCTENIINX TUIIOTES C
ITOMOUIBIO CBOMCTB N3yYECHHBIX
pacnpenenenuit. [Ipaktuueckas
paboTa C MCIOJIb30BAHUEM
ANEKTPOHHBIX TAOJIUIY

OcBauBaTh NOHATHS: T€HEpaIbHAs
COBOKYITHOCTb, BEIOOpKa, BRIOOPOYHOE
CpeaHee U BEIOOpOYHAs JUCTICPCHS.
Brraucnsats BeIOOpOUYHBIC
XapaKTEPUCTUKHU M HA UX OCHOBE
OILICHUBATh XapaKTEPUCTUKHU
reHepalibHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATHCTHYCCKAS
THIIOTE3A.

OneHuBaTh BEPOSTHOCTH COOBITHIA

Y TIPOBEPATH MPOCTEUIINE TUTTOTE3BI
Ha OCHOBE BBIOOPOYHBIX JAHHBIX, B
TOM YHCJIC B XOJI¢ TTPAKTUUICCKON

paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYUHBI (pacipeaeneHus),
ITIOKA3aTEeIIbHOE U
HOPMAaJIbHOE paCHpEICIICHHS

[TIprmepsl HENPEPBIBHBIX
CIIy4alHbIX BeIMYNH. OyHKIUA
ILUIOTHOCTH BEPOSTHOCTH.
PaBHOMEpHOE pacnipenesieHue.
[Ipumeps! 3a1a4, NPUBOIAIINX K
MOKa3aTeIbHOMY U K HOPMAJIbHOMY
pacnpeneneHusM. OyHKus
IUIOTHOCTH BEPOSTHOCTH
I0KAa3aTEJILHOTO PacpeaCIICHUS.
@OyHKIHUS TIOTHOCTU BEPOSITHOCTH
HOPMAaJIbHOTO PACIPEICIICHUS

3HaAKOMUTHCS TOHATUAMU:
HEIIPEPBIBHA CIly4anHas
BEJIMYMHA, HETIPEPBIBHOE
pacnpezeneHue, QyHKIHs
IUIOTHOCTH BepoATHOCTU. HaxoauTe
BEPOSTHOCTU COOBITHI IO IAaHHOU
(GYHKIUM TJIOTHOCTH.

3HAKOMUTHCS C TTOHATHUSIMU:
MOKa3aTeJIbHOE paclpe/ieieHue,
HOpPMAJIbHOE pacrpe/ieieHHe.
BriaendaTs mo onucaHuio
CJly4ailHbIe BEJIMYUHBI,
pacripeieJieHHbIe 10
MOKa3aTeIbHOMY 3aKOHY, I10
HOpMaJIbHOMY 3aKoHy. Paz0upath
MIPUMEPBI 33]1a4, PUBOAIITNX K
MOKa3aTeIbHOMY PacIpeeICHUIO U
K HOPMaJTbHOMY PacCTIpEICIICHHIO
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Pacnpenenenune Ilyaccona

[TocnenoBaTenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coOwiTuii. [lpumep 3amaun,
OPUBOJAIIEH K paclpeieeHUI0
Ilyaccona. [Ipaktnueckas pabota
C MCIIOJIb30BAaHUEM DIIEKTPOHHBIX
Ta0JIHII

BoiaensaTs mo onucaHuio Ciry4aitHOro
OMbITA BEJIUYUHBI, PACHpPEICICHHBIC
no 3akony Ilyaccona.

Pemats 3agaun, B TOM 4HCiIE B XO/€
MPAKTUYECKON pabOThl C IPUMEHEHHEM
CTaHJAPTHBIX (PYHKIIUH JIEKTPOHHBIX
Ta0IHI]

CBs3p MEXIy CIIy4allHBIMU
BEJIMYMHAMU

KoBapuanus 1Byx ciaydalHbIX
BenuunH. Koadduiment koppensuuu.
CoBMecTHbBIC HAOIIOICHUS ABYX
Benu4rH. BiOOpOUHBIit
kodhpurreHT xoppensiuu. Paznudne
MEXKY JTUHEHMHOMN CBSI3BIO U
IIPUYMHHOCIJIEACTBEHHOM CBSA3BIO.
JInneiinas perpeccus. [Ipaktnueckas
paboTa C MCIOJIb30BAHUEM
AJICKTPOHHBIX TaOJIHII

OcBauBaTh MOHSTHS: KOBapHaIus,

K02 PUITMEHT KOppesIIuY, JIMHEeHHAS
3aBHCHMOCTb.

O1ieHUBaTh XapaKTep CBA3H MEXKIY
CIIyJailHBIMH BETMYMHAMH, UCXOMIS U3
MPUPOIBI JAHHBIX U BEIYUCIEHHBIX
XapaKTEPUCTUK.

Hcnonp3oBaTh JarpaMMabl
pacceuBaHus sl ©300paKEHUS

COBMECTHOTO paccenBaHus
JAHHBIX.
Haxonuth K03 PUITEHTHI ocHu

quarpaMMbl, B TOM 4YHCIE B XOJe
MPaKTUYECKON pabOThI C MPUMEHECHUEM
CTaHJAAPTHBIX (DYHKIIHIA
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O00011eHNE U
cucTeMaTHu3anusd 3HAHUU

11

[IpeacraBienue naHHBIX C
MIOMOIIBIO TAOJIUIL U TUarpaMM,
onucareiabHasi CTATUCTHUKA, OMBITHI C
PaBHOBO3MOXHBIMU
AJIEMEHTaPHBIMU COOBITHUSMH,
BBIYKCIICHUE BEPOSITHOCTEH
COOBITUH C MPUMEHEHUEM (POPMYIT U
rpaguuecKux METO0B

(koopAauHaTHAs TpsMasi, IepeBo,
nuarpamma Jiepa), ciaydaitHbie

HOBTOpSITB N3Yy4YCHHOC N BBICTPAHNBATDL

CUCTEMY 3HAHUU

BEJIMYMHBI U PaCpeCICHU,
MAaTEMaTUYECKOE OKHUIAHUE CITydalnHON
BEJIMYUHBI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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