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OdenepanvHas pabovas mporpamMma Mo ydeOHOMY mpenmery «MareMaTukay
(yrinyOnénHplii ypoBeHb) (IpeameTHas ooaacth «MartemaTuka 1 uHpopMaTuka) (nanee
COOTBETCTBEHHO — IIpOrpaMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aMHCKY, COAEpKaHUE OOy4YeHUs, IUIAHUPYEeMbIe pe3ybTaThl OCBOCHHS POTPAMMBI
110 MaTeMaTHKe, TEMAaTUYECKOE IJIaHNPOBAHUE.

[TosicHuTeIBHAS 3aMMCKA OTPAXKAET OOIIHE SN U 3aa49 U3YUCHUSI MaTEeMaTHKH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0YYaroIUMUCH,
MECTO B CTPYKType YYeOHOTo IUIaHa, a TaKXke MOIXOAbl K OTOOpY COJepKaHus,
K OINpEACICHUIO IUIAHUPYEMBIX pe3yJbTaTOB W K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHWSL.

Copmepxanre OOY4YCHHsI pacKphIBacT COACpKATENbHBIC JHUHUH, KOTOPHIC
npeaiaraloTcs Juisi 00s3aTeNIbHOTO M3YYEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
oO11ero ooGpazoBaHusl.

[TnanupyemMble pe3yslbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHs Ha YpPOBHE
cpelnHero o0miero oopa3oBaHus, a TaKXe IPEIMETHbIC JOCTIKECHUS O0ydYarolIerocs
3a KaXKJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma o MaremaTuke YriiyOJaEHHOTO YPOBHS JJisl 00y4YaroIIUuXCcsi Ha YPOBHE
cpea”ero oOiero o6pa3oBanus pazpadborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TPEABABIIEMBIX K MaTeMaTHUYECKOMY
o0pa30BaHUI0, W TPAIUIUN pPOCCUHCKOro oOpa3oBaHus. Peanmuzammst mporpaMMbl
Mo  MareMaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMU  KOMIIETEHIIUSIMH,
COCTABJISIIOIIIMMU  OCHOBY JIJIi CaMOpPAa3BUTHA U  HEMPEPHIBHOTO 0Opa3oBaHUf,
I[EJTOCTHOCTh OOIIEKYJIHTYPHOTO, IMYHOCTHOTO M TI03HABATEILHOTO PA3BUTHUSI JIMUHOCTH
oOydJarommxcs.

B mporpamme 1o maremaTtuke y4TeHbI UACH U MOJoKeHus «KoHIenuu pa3BuTs
MartemaTudeckoro obOpaszoBanusi B Poccuiickoit ®enepanumn». B cooTBeTcTBUM
C Ha3BaHUEM KOHIICTIIINHM MaTeMaTH4ecKoe 00pa3oBaHKe JOHKHO, B YaCTHOCTH, PEIIaTh
3aadqy oOecrieueHus: HeOOXOUMOro CTpaHe 4uclia O0ydYaroIIuXcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIsI MPOAOJDKEHUs OOpa3oBaHUS IO Pa3IMYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENOo/IaBaHNe MAaTEMAaTHKH, MAaTEMAaTHICCKUE UCCIICOBAHUS,
paboty B cepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYrux, a Takke oOecredeHus
JUTSL K&KII0TO 00YYaroIerocss BO3MOKHOCTH JTOCTIKCHHSI MAaTEMAaTHIECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMma o MaTeMaThKe yriyoJIEéHHOTO YPOBHSI.

B snoxy uudpooit Tpanchopmanmu Bcex cdep yeaoBEYECKOW AEATETbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 Xopoliei
MaTEeMaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAILIKM JHU PACTET UMCIIO
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CHELMATbHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMAaTHUKH:
u B chepe DKOHOMHKH, U B OM3HECEe, W B TEXHOJOIMYECKMX O0JIacTIX, W JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpazoM, Kpyr O0Oy4aromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHAaMEHTOM o00pa3oBaHus,
CYILIECTBEHHO paciiupsercs. B Hero BXoadar He TOJIbKO 0Oydarouiuecs, IIaHUupYIOue
3aHUMAThCS TBOPUYECKOM M UCCIENOBATEIbCKON paboTol B 00JIaCTH MaTeMaTHKH,
nHopMaTHKH, (HU3UKH, SKOHOMHUKH U B JAPYTUX OOJACTIX, HO U TE, KOMY MaTeMaTHKa
HY’KHA JUIsl UICTIONIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MAaTeMaTUKU OOYCIOBJIEHA TE€M, 4UTO €€ MPEeIMETOM
ABJIAIOTCS (QyHIaMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJMYECTBEHHBIC  OTHOMICHUSA, (YHKIUOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUU
HEOTNpPeAEeNEHHOCTH, OT MPOCTEHININX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIOKHBIX, HEOOXOUMBIX JIJISi PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpEeTHBIX MaTEeMaTHYECKHUX 3HAHWKA 3aTPyJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPOMCTBA W HMCIOJIL30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIIPETAIUs
pa3HOOOpa3HOW  COUMANbHOM, SKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas JeATeIbHOCTb. Bo MHOrumx cdepax
npodeccuoHanbHON AESITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHITH PACYEThI, COCTABIIATD
QITOPUTMBI, TPUMEHATh (OPMYIIBI, TMPOBOJUTH TEOMETPUUCCKHEC HW3MEPCHHUS U
MOCTPOEHUSI, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHGOPMAIIIIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4ailHbIX
COOBITU.

OmHOBpEMEHHO € pacumiupeHueM chep MpuMEHEHUs MaTeMaTUKA B COBPEMEHHOM
obmectBe Bc€ Oonee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBIISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS MHIYKIUS U JEAYKIHs, 0000IIeHIe U KOHKPETH3aIusl, aHAIN3 U
CUHTE3, KiIaccuUKaIms U cucreMaruszaius, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHUECKUX YMO3AKIIOUEeHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUS
dbopmyIpoBaTh, 0OOCHOBBIBATh M JOKA3bIBaTh CYXKJICHHS, T€M CaMbiM (HOPMHUPYIOT
JOTUYECKU CTWIh  MBINUICHHWS. Bemaymas poiib  NPUHAUICKUT MaTeMaTHKe
B ()OpPMHPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCITUTAHUU YMEHUU
JIEUCTBOBATh TI0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mporiecce pemieHus 3amad — OCHOBBI JUIsl OpTaHU3AIUN
y4eOHOU JESITENIbHOCTH Ha YpPOKax MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKas W
MIPUKJIAHAS CTOPOHBI MBIIILICHUS.

OOydenne mMaTemMaTHKe TAET BO3MOKHOCTh PA3BHBATh y OOYYAIOIIUXCS TOYHYIO,
palMoHAIBHYI0O U MH(POPMATUBHYIO pPEeYb, YMEHUE OTOMPATh HamWOoJiee MOIXOISAIINE
A3BIKOBBIE, CHUMBOJIMYECKUE, IpaQUUECKUE CPEACTBA JIA BBIPAKEHUS CYXKICHUU U
HATJISTHOTO UX MPEACTABJICHHSI.
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HeoOxoauMbpIiM KOMIIOHEHTOM OOIIEe KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU TTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHHUE
O MOpEeIMETE U METOJE MATEMATUKH, €ro OTIMYHUAX OT METOJOB ECTECTBEHHBIX H
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MAaTEeMaTUKU IS PeIIeHUs
HAy4YHbIX U MPUKIATHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTuieckoe 00pa3oBaHKe BHOCUT
CBOM BKJIaJ B OpMUPOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yyenne MaremMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHHUIO YEIOBEKa,
MMOHMMAHUIO KpAacoTbl M W3SIIECTBA MATEMAaTHUYECKUX PACCYKICHHM, BOCHPUSITHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[TpuopurerHpiMu iensiMu 00yuenus matrematuke B 10-11 knaccax Ha yrimyOiaéHHOM
YPOBHE IIPOJIOIHKAIOT OCTaBaThCA:

(opMupOBaHHE IEHTPAIbHBIX MAaTEMaTHUUECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas Qurypa, IepeMeHHas, BEpOSTHOCTb, (DYHKIMS, NPOU3BOJHASA,
MHTETpall), 00ECIeUnBAIOIINX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHus 00YYaOIINUXCS;

MO/BEACHUE OOYyYaroUMXcsli Ha JOCTYIHOM JUIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MAaTUKU U OKPYXKAIOLIEr0 MUPA, TOHUMAHUIO MAaTEMAaTUKH KAK YacCTH
oOLIEel KyIbTYphl YEIOBEUECTBA;

pa3BUTHE UHTEJUIEKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0Oydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUW, KPUTHUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKUY;

(dopmupoBanne (YyHKIUOHAJIBHOW MaTEMaTHUYECKOHM TI'PaMOTHOCTHU: YMEHHs
pacno3HaBaThb MaTEMaTUYECKUE ACMEKThl B PEATBHBIX JKM3HEHHBIX CHUTYaLMsIX
U MpU MU3YYEHHH JPYrMX Y4YeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTeH, (opMynupoBaTh HX Ha S3bIKE MaT€MaTUKM W CO3/aBaTh
MaTE€MaTU4eCKHe MOJEJH, IPUMEHSATh OCBOCHHBIM  MAaT€MAaTHMYECKUl  ammapar
JUISL pEIlIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh M OIICHUBATH
MOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOiaéHHOTO
ypOBHSI  SBISIOTCS: «YUucna W BBIUMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIDAKEHUS», «YPaBHEHMS U HEPABEHCTBa»), «Hauama mMaTeMaTH4YecKOro aHalinzay,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W uX CBoOicTBa», «l3Mmepenue
r€OMETPUYECKUX BEIMYMHY»), «BepostHocTs U cratuctvka». JlaHHble JWHUAU
pa3BUBAIOTCS MapaJUIENbHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBHCHMO OJIHA OT JIPYTroii, a B TECCHOM KOHTaKTe U B3aumoaeictesuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAsl COCTABJISIONIAs, TPAJAULIMOHHO NpPHUCYLIash MAaTeMaTHKE U
NPOHMU3BIBAIOLIAS BCE MAaTEMaTHYECKME KypChl M COJAEPXKATEJIbHBIC  JIMHHH.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
OINpEJEICHNE, AKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEJIbCTBO,
paBHOCUJIIbHBIE  (OPMYITUPOBKH,  yMmMeHue  GOpMyIupoBaTb  oOpaTHOE U
MPOTUBOIOJIOKHOE  YTBEPKIACHUE, TMPUBOJUTH MPUMEPBI U  KOHTPHPHUMEPBHIL,
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UCIIONb30BAaTh METOJ MaTeMaTH4YeCKOW HHIYKIUHU, MPOBOAUTH JOKa3aTEJbHbIE
pacCyXJeHHMs IIpU pEIICHUU 3a7ady, OLEHUBATh JIOTUYECKYIO IPAaBUIBHOCTh
pacCcyXJAE€HMI» OTHOCUTCS KO BCEM y4YeOHBIM Kypcam, a (POPMUPOBAHUE JOTUYECKUX
YMEHUN pachnpenenseTcss Mo BCEM rojaM OOy4YeHUsI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO MaremaTuka SBIsETCS 00s3aTENbHBIM MIPEAMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimelt mnporpamMMoil Mo MaTEeMaTHKE
IpelycMaTpUBAETCsl M3ydeHHE y4yeOHOoro mpeamera «MaremaTHKa» B paMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTO aHanu3a», «['eomeTpusy,
«BeposiTHOCTE M cTatucTUKay. DopMHUpOBaHHE JTOTMUECKUX YMEHUH OCYIIECTBIISIETCA
Ha TPOTSDKCHWHM BCEX JIET OOydYeHHs Ha ypOBHE CpeAHero ooOImero oOpa3oBaHUA,
a DIEMEHTHl JIOTHMKH BKIIOYAIOTCS B COJEP)KAHHWE BCEX HA3BAHHBIX BBINMIE yUEOHBIX
KYPCOB.

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

272 gaca (8 4acoB B HEJCIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, ABJICHUH, POLIETYp TPAKIAHCKOTO
oO1recTBa (BBIOOPHI, OMPOCH U JIPYroe), yMEHUE B3aUMOJACHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH, YBaXKCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKCHUAM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BAaHUE JTUX JIOCTMXKEHUM B JPyrHUX HaykaX, TEXHOJOTHAX, cdepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOrOo Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, STUYECKOTO IIOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUW HAyKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, pEUIEHUH, paCCYKIECHUN, BOCIPUUMYUBOCTH
K MaTEMaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKUE 3HAHUS B MHTEpecax
3m10poBoro M Oe3omacHOro oOpa3a JKWM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH UM OTHbIXa,
perymnspHas pundeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTUBHO-037I0POBUTEIIBHON JIEATEILHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYZy, OCO3HAHHE IIEHHOCTH TPYIO0JIIOOUS, UHTEPEC K PA3NUYHBIM
chepaM MNpPOPECCHOHAIBHON JIEATEIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW u e€
NPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymiei mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIC JKM3HEHHbIE IUJIaHbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMYy OOpa30BaHHIO U CaMOOOpa30BaHUIO HA MPOTSHKCHUU BCEH KHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUWU MPAKTHUECKUX 3a7ad MaTeMaTHUECKON
HanpaBJIeHHOCTH;
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7) 3K0JIOTHYECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, TOHUMAHNUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, OCO3HAHUE
rII00aNPHOTO  XapakTepa »JKOJIOTMYECKUX NpoOsieM, OpHEHTalus Ha MpPUMEHEHHE
MaTE€MaTUYeCKUX 3HAHUM [UIs pElIeHHs] 3aJad B O0JacTH OKpPY’KaloIIed Cpenbl,
IUTAHUPOBAHME TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTUKU, TOHWMMAaHUE MaTEeMAaTUYECKON HAYKH Kak
cdepbl 4eIOBEYECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
[MBUJIM3AIINM, OBJAJCHUE SI3bIKOM MATEeMAaTHKA M MaTEMaTHYECKOW KYJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, T[OTOBHOCTh OCYUIECTBJISTh MPOECKTHYIO U
MCCJIEIOBATEIBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpazoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHbIC Yy4e€OHbIC NECUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHUCTBUSA, COBMECTHAS JACATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3zoBble joruyeckmne 1eMCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, MOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMHU, (HOPMYJIUPOBATH OMPECICHUS
MOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTs1 00001IIeHNs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIM3a;

BOCIIPUHUMATH, ((OPMYIUPOBATH U IPEOOPA3OBBIBATE CYKJICHUS: YTBEPIUTEIbHBIC
U OTpUIATEIbHbIE, UHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIC,

BBISIBJSITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOPEUUS
B (akrTax, MaHHBIX, HAOMIONECHUSX W YTBEPKACHHSIX, TMpeiaraTb KPUTECPUU JUIS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JieaTh BBIBOJIBI C MCIIOI30BAHUEM 3aKOHOB JIOTUKH, TE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAaMOCTOSITEILHO JI0KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(OpsiMble W OT MPOTUBHOTO), BHICTPAaUMBATh apPryMEHTAIMI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJEHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOAAIINN ¢ YIETOM CaMOCTOSTEIFHO BBIICICHHBIX
KPUTEPUEB).
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ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIENAOBATENbCKUI WHCTPYMEHT IIO3HAHUS,
dbopMyHpoOBaTh BOMPOCH, (PUKCHUPYIOIIHE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHO€, (POPMUPOBATH TUTIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, WCCIIECIOBAHNE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHWSA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOEHHUS, UCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH TMOJYYCHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIJABUTAThH
MPEATNOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH Ie(DUIMTHI MH(OPMAIUH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETA HAa BOMPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh HMH(OpPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W MHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HWH(GOpPMALMIO, MPEICTaBIsATh €€ B pa3IMuHbBIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJIEKHOCTh MH(OPMAIMU MO CaMOCTOATENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEJISIMHU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PE€HHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B XoAe OOCYyXIEHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/a4uu, BBHICKA3bIBaTh MJI€W, HAllEJICHHbIE HAa MOUCK PELICHUS,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JPYTHMX YYaCTHHUKOB JIMajora,
OoOHapy>KMBaTh pa3JInuue U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU popme dhopmynrpoBath
pa3HOIIIACHsl, CBOU BO3PAKEHNUS;

MPEACTABIIATh PE3YyJIbTAaThl PEIICHUs 3a7aud, SKCIEPUMEHTA, HCCIEI0BaHUS,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
NpEe3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranu3amnus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 3a]1a49H, BRIOMPATh CIIOCO0 PEIIeHUs C yIETOM
HMEIOIIUXCS PEeCYypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU I10O3HABATEJIIBHOM PEQPIIEKCUU KAK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENBHBIX TIPOLECCOB, WX PE3yJbTaTOB, BIAJAETh CIOCOOaAMU
CaMOIIPOBEPKH, CaMOKOHTPOJIS IPOLECCa M pe3yibTaTa PELICHWs MaTeMaTU4eCKOU
3aJa4y;

OPEeIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESTEIIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
Hal/ICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3YyJbTaTa LEJIU MU YCIOBHUSM, OOBICHATH IHPUUUHBI
JOCTUKEHUS WM HETOCTUKEHMSI PE3YJIbTATOB AESITEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeJILHOCTD:

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW W MHIANBUYJIbHON paOOTHI
Opy  pEeHIeHUH Yy4eOHBbIX 3ajad, NPUHUMATh 1I€Jb COBMECTHOM JESTENbHOCTH,
IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM paboThl, pacmpedessaTh BHABI padoT,
JIOTOBapUBaThCsI, OOCYXAaTh TPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJBKHX JIFOJICH;

y4acTBOBaTh B TpynmnoBbIX ¢Gopmax padboTel (0OCykIeHHs, OOMEH MHEHHUI,
«MO3TOBBIC IITYPMbBD» U UHBIE), BBITOIHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOIINI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  IPOrpaMmbl

M0 MaTeMaTUKe MPEJICTABJICHBI MO rojaM OOy4eHHsI B paMKaX OTHEJbHBIX YYEOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3jesiax HACTOSAIIEH IPOrPaMMBl.
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OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTHYECKOIO aHAJIN3a» SIBISIETCS. OJHUM
U3 HamOoJee 3HAUYMMBIX B IMPOrpaMMe CpelHEero oOImero oOpa3oBaHMs, MOCKOIBKY,
C OAHOM CTOPOHBI, OH 00ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y Uil H3Y4EHMsI BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOpOHBI, (OPMUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHHE OOY4YalomUXCsl Ha YypOBHE, HEOOXOAMMOM [JIsi OCBOCHUS
UHPOPMATUKH, OOLIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH U JAPYTUX JAUCLMILINH.
B pamMkax paHHOro y4eOHOro Kypca OOydaroliuecs OBJIAJCBAaIOT YHUBEPCATbHBIM
A3BIKOM  COBPEMEHHOM  HAyKd, KOTOpas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHUS
B MaTeMaTH4YeCKOil jopme.

VY4eOHblil Kypc ajireOpbl ¥ Hayajd MaTeMaTUYECKOr0 aHaJIN3a 3aKiIaJblBAET OCHOBY
JUI YCHEIIHOTO OBJAJCHUS 3aKOHAaMH (PU3UKH, XUMHH, OHOJIOTUH, IOHHUMAaHUS
OCHOBHBIX TEHICHUMN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISIET
OPUEHTUPOBATbCS B COBPEMEHHBIX IM(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONb30BaTh WX JUI JajbHeWIIero oOpa3oBaHMsi W B IOBCEJIHEBHOMN
*u3HM. B TO Ke  Bpems  oBiageHuWe ~ aOCTPAaKTHBIMM W JIOTUYECKHU
CTPOTMMHU KOHCTPYKLUSMHU anredpbl U MaTeMaTHUECKOI0 aHallM3a pa3BUBAE€T yMEHME
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTb, JTOKa3bIBaTh YTBEPKICHUS
C TOMOIIBIO HHAYKUMU M pacCykaaTh IAEAYKTHUBHO, HCIOJb30BaTh O00OOIIEHHE U
KOHKpETH3alilo, a0CTparupoBaHue W  aHajoruto, (opMHpyeT  KpeaTHBHOE
Y KPUTUYECKOE MBIIIJICHUE.

B xone nzydyenus yueOHoro kypca «Anredpa v Hayajla MaTeMAaTUYECKOTO aHaIN3ay
oOyyarouecs Noay4yaroT HOBBIM ONbBIT PelIeHUs MPUKIIAAHBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIENIe pealbHbIX CUTyalluil, WHTEpIpeTauuu
NOJIYYEHHBIX PELICHUMN, 3HAKOMATCS C IPUMEPAMH MATEMATHYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOUIUMUCA MATEMAaTUYECKUMU OTKPBITUSIMU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a1aeT 3HAUUTEIbHBIM BOCITUTATEIbHBIM OTEHIIUAIOM, KOTOPBIN
peanusyeTcss Kak 4epe3 ydeOHbI MaTepuall, CIOCOOCTBYIOIIUNA (OPMUPOBAHUIO
HaYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crienupuKy yueOHOH! 1eATeIbHOCTH, TpeOyroIen
POJOJDKATEIFHON KOHUEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTHU, AKKYpPaTHOCTU W
OTBETCTBEHHOCTH 3a MOJyUYEHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOydeHusi ainreOpe M HavajaM MaTEeMaTHYECKOTO aHaiu3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00y4YeHUSI.

B crtpykrype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHAIU3a»
BBIJICJICHBI CJIEIYIOLIUE COACPKATEIbHO-METOANYECKUE TUHUN: «HHCIIa ¥ BEIYUACIIEHUSY,
«DyHkuu 1 rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarnueckoro
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JMHUU U3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHsS Ha YPOBHE CPEIHEro OOIEero
o0Opa3oBaHUsl, €CTECTBEHHO JOIMOJHSS JIPYT Jpyra U MOCTENEHHO HACHIIIAsCh HOBBIMU
TeMaMu U pasnenamu. J[aHHBIN yuyeOHBIH KypC SIBISETCA MHTETPATUBHBIM, MOCKOJBKY
oOBeauHSET B cebe CoJep)KaHue HECKOJIbKMX MAaTeMAaTHUYECKUX JUCIUIUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKast
joruka u apyrue. [lo Mepe Toro kak oOydaroniuecsi OBIaJAeBalOT BCE Oosee MUPOKUM
MaTeMaTUYeCKUM  allapaToM, Yy HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MATEeMAaTHUYECKYI0 MOJENb PEalbHOM CUTYyallHH,
NPUMEHSTh 3HAHUS, TOJYYCHHBbIE MPU M3YyYEHUU Y4eOHOTO Kypca, IS PEIICHHs
CaMOCTOSITENILHO ~ COPMYJTUPOBAHHOM  MaTeMaTWYecKOM  3adadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MEeTOUYECKass JIMHUS «UYucina W BBIYMCICHHS 3aBEpIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOuiero oOpaszoBanus. Ha ypoBHe cpenHero oOiero
oOpa3oBaHMsi 0co00€ BHUMaHHUE yAensercs (POPMHPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIB30BAHUE PA3TUYHBIX (OPM 3allMCH YHUCIA,
yMEHUE JieNlaTh NPUKUIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYUCICHUS, OIICHUBATH
YHICIIOBBIE BBIPAKEHUS, pabOTaTh C MAaTEeMATHUYECKUMH KOHCTAaHTaMH. 3HAKOMBIE
OOy4YarOIIMMCS MHOXKECTBA HATYPaJbHBIX, IIEJIBIX, PAIMOHAIBHBIX M JIEHCTBUTEIBHBIX
YKCeN JOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hcel. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIE €My CHEIH(pUUECKHe 3aJauydl W ONepaluu: JelcHUe
HAIeJIo, ONEpPUPOBAHHE OCTAaTKaMU HA MHOXECTBE II€JIbIX YHCEJN, 0cOOble CBOMCTBA
palMoOHANBHBIX W HMPPANMOHAIBHBIX YHCEN, apu(MeTHYecKue Omepaluu, a TaKxKe
U3BIICYCHUE KOPHS HATypajdbHOW CTEMEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mociieoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCHOJb3yEMbIX YHCET M
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHs IJii PEUICHHs] Pa3IUYHBIX 3a/1ad
dbopMupyeTCs TIPENCTaBICHUE O EJUHCTBE MATeMAaTHKH KaKk HaykKd ©U €€ poyd
B TOCTPOSHUH MOJENEH pEaJbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 000O0IIeHNE |
KOHKPETH3aIHS.

JIluaus «YpaBHEHUS U HEPABEHCTBAY» PEATTU3YETCS HA MPOTSKEHUU BCETO O0YICHHUS
Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHms, MOCKOIBKY B KoM paszzaene [Iporpammer
OpeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS PAIMOHAIBHBIX, HPPAIIMOHATBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3ajay, cojaepkamux mnapameTpbl. [lolydueHHble yMEHHUS IIMPOKO
UCTIONB3YIOTCS TIPU MCCIeAOBaHNN (QYHKII ¢ TTIOMOIIBIO TPOU3BOJIHOM, MIPH PEIICHUN
MPUKIAAHBIX 3a7a4 U 337a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBINUX 3HAYCHUUN
bynkuuu. JlaHHas copepkaTenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHUN BBINONHATH pacuy€Tel 1Mo QopmyliaM, MpeoOpa3oBaHUsl palUOHAIbHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHMA, a TAKKE BBIPAKEHUH,
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coAepKalMx cTeneHd u Jjorapudmbel. brmarogaps wusydenuio anreOpanueckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIEHUMN, paOOThI
C CHMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBEHCTB M HepaBeHCTB. AurebOpa npemiaraeT 3PQEKTUBHbIE HHCTPYMEHTHI
JUISL PELLICHUS IPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33/1a4, HAIJISITHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeTOAMYeCKass JUHUSA  «DyHKIMM U TpaduKU»  TECHO
NEPEIUIETACTC C APYTMMH JIMHUAMH Y4EOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIECAOBATEIBHOCTh  M3y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUYECKUX (PYHKUIUN, UX CBONCTB H
rpauKoB, HCMNOIb30BaHUE (YHKUMN [ peHIeHHus 3aJad U3 JApYrux y4eOHBIX
IIPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJIU30M, TaK U
C pElIeHHEM YpaBHEHHM W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHHE YIESETCA
(GOpMUPOBAHNIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY PpPa3InYHBIMU
BEJIMUMHAMU, WCCIEAO0BATh IMOJy4YeHHbIE (YHKUHUU, CTPOUTh UX rpaduku. Matepuan
3TOU COAEPIKATEIBHON JINHUY HALIEJICH HA PA3BUTHE YMEHUN U HAaBBIKOB, ITO3BOJIIOIINX
BBIpaXaTh 3aBUCUMOCTH MEXJy BEIMYMHAMU B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero u3yuenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O M  KOHKPETH3allud, HCIOJIb30BaHUIO
aHaJIOTuM.

CopnepxxarenpHass JmHUA «Hadana MareMaTnyeckoro aHanmsa» IO3BOJIAET
CYLIECTBEHHO PpACIIUPUTh KPYyTr KaK MaTeMaTHMYeCKUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH IpauKu
CJIOKHBIX (DYHKIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbUINE 3HAUE€HHU S, BBIYUCIIATD
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOPEHUs mpoueccoB. [lanHas
CoJiep KaTeIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH NIOCTPOEHUSI MaTEMATHYECKHUX
MOJeNIed pealbHBbIX CHUTYyallMi, T[03BOJIIET HAaXOJWTh HAWIy4Ilee pEIICHHUE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLMAIbHO-3KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOT0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaJIbHO-JIOTHYECKOTO M KPEAaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHUKUW B HAayKe, TEXHUKE WU HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCA PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKasl TUHUA «MHOXECTBA U JIOTUKa» BKIIOYAET B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTH4eCKOUW JTOTUKHU. TeopeTuKko-MHOKECTBEHHbIE
NPEACTABICHNS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHUBEPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lieibl MaTeMaTHUKH U €€
MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUIUIMHBI U UX MPUITIOKEHUS
B enuHoe ueioe. [loaTromMy BakHO AaTh BO3MOXKHOCTH OOydaromeMycst MOHHMATh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M MCIOJb30BaTh €0
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JUTSI BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKH
ClelyeT TpHU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBAaHUM U ClIEJOBAaHUE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
OOy4Yaronnxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIACHHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIIICHUS.

B yue6HOM Kypce «Alrebpa v Havyajna MaTeMaTH4YeCKOro aHaIN3ay» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICTUPOBAHMs, KOTOPBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJENIEH peajbHBbIX CHUTYallUid, UCCIEIOBaHUS
THUX MOJEJNed C TIOMONIbIO ammapaTta aireOpbl W MaTeMaTHYeCKOro aHaln3a,
WHTEPIPETAUA TIOJYICHHBIX PE3yIbTaTOB. Takue 3adaHusl BIUICTCHBI B KaXIbIN
U3 Pa3leiioB NPOrpaMMbl, MOCKOJBKY BECh MaTephall Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JJII  PEIICHHWS TMPUKIATHBIX 3adad. [lpm  permieHun  peabHBIX
MPaKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJAHBIX 3aJlad OpPTraHu3yeTcs B MPOIECCe U3Yy4YeHHUs BCEX TEM yd4eOHOTo Kypca
«AnreOpa 1 Hauasa MaTEeMaTHUECKOTO aHATTN3a.

Ha u3ydenne ydeOHOro Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO aHATU3a»
orBogutTcs 272 daca: B 10 xiacce — 136 yaco (4 uaca B Hegemo), B 11 kiacce —
136 gacoB (4 yaca B He/IEIIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Paunonansupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOU, MPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoodu. IlpuMenenne npodeil U MPOLUEHTOB ISl PELICHUS
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  4ucia.  PanuoHalibHBIE M UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepalnuu ¢ AeMCTBUTENbHBIMU YUCIaMU. MOyJb IEHCTBUTEIBHOTO
yucia u ero cpoiictpa. [IpnOmk€HHbIE BBIYMCICHUS, PABUIIa OKPYTJICHUS, IPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenb ¢ nensIM mokaszareneM. bunom Herorona. Mcnosp3oBanue moaxosinen
dbopMbl 3amMCH JACUCTBUTENBHBIX YHMCEN JUIsl PELIeHUs TMPAaKTHUEeCKUX 3adad u
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢ palMOHAJIbHBIM  TIOKa3aTeJdeM M €€  CBOWCTBA, CTEICHb
C IEUCTBUTEIILHBIM IIOKA3aTEIEM.

Jlorapugpm uymcna. CpoiictBa sorapudma. JleciTuuHple U HaTypalbHbIE
Jorapu@mel.
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CHuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMSI U ypaBHEHUA-ciencTBUS. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPaBEHCTB. MHOIOUWIEHBI OT OJHON NEPEMEHHOM. JleeHue MHOro4JIeHa HA MHOTOYJIEH
c octatkoMm. Teopema be3y. Muorowiensl ¢ 1mensiMu koddpduiuentamu. Teopema
Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIICHU U KOPHH.

Nppaunnonaneueie ypaBHEHHs. OCHOBHBIE METOJbI PEIICHUS HpPpPalMOHATbHBIX
YPaBHECHUM.

IlokazarenbHble ypaBHEHHMS. (OCHOBHBIE METOABI PELICHHS IOKAa3aTENbHBIX
YPaBHECHUM.

[IpeoOpazoBaHue BEIPAKEHUM, COJIEPKAIINUX JTOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BbIpaKEHUN. PellleHre TpUroHoMEeTpUYECKUX YPaBHEHUIA.

Pemenue cucrem JIMHENHBIX YpaBHEHNUNW. MaTpuia CUCTEMbI JIMHEUHBIX YPABHEHUM.
Onpenenutenb MaTpuilbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOMCTBA, BHIYMCIICHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPEACINTENd Il PEIIEHUS CHCTEMBI JIMHEHHBIX
ypaBHEHHUM. Pellienne npukIIagHbiX 3a/1a4 ¢ MIOMOIIBK CUCTEMbI JIUHEUHBIX YPABHCHUM.
HccnenoBanre mOCTPOEHHOW MO C TOMOUIBIO MATPHI] M ONIPEACTUTEIICH.

[ToctpoeHne MaremMaTHYECKHMX MOJENIEH pealbHOM CUTyalud C IIOMOIIBIO
YPaBHEHUM W HEpPaBEeHCTB. lIpuMeHeHHEe ypaBHEHMI M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 U 33/1a4 U3 Pa3IUYHbIX 00JIacTeil HayKU U peabHOM KU3HH.

DOyHKUMH U TPaPUKH

OyHKUsA, cnocodbl 3amaHus  (GyHKUUMU. B3aumHO oOpaTHble  (YHKUIHUU.
Kommnosumms pyukimit. ['paduk hyHkmmm. IneMeHTapHbie TpeoOpa3oBaHus rpaukoB
GyHKUIHHA.

OOnacTh ompeAeneHUss W MHOXKECTBO 3HaueHHM QyHkuuu. Hymu QyHkumm.
[IpomexyTku 3HaKomocTossHcTBa. UETHbIe W Heu€TtHble (yHKIMU. llepuonuueckue
dbynkiuu. [IpomexxyTkn MOHOTOHHOCTH (PYHKIIUUA. MaKCUMyMbl I MUHUMYMBI (DYHKITHH.
Haubonpiiee n HanMeHblIee 3HaYeHNUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJICIOBaHKE U TTIOCTPOCHUE X IpauKoB.

CrenenHast (yHKIMSI C HaTypallbHBIM W IeNbIM ToKaszateneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHSA N-0M CTENeHW Kak (DYHKIMH OOpaTHOM CTENeHH
C HaTypaJIbHBIM IOKa3aTeJeM.

15



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kiaccel (yriyOn€HHBIH YPOBCHB)

[lokazarenpHast u Jnorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKUNN AJIs pELICHUS] YpaBHEHU.

TpuronomeTrpudeckasi OKpyHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (DyHKIINN
YHCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalIbHBIX Mpolieccax U sBleHusX. ['paduxu
pEaNIbHBIX 3aBUCUMOCTEMN.

Hayajsa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcnOcoObl  3aJaHusd  IocheAoBarenbHOCTEH. Meron
MaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MaTeMAaTUYECKOTO AaHalIW3a Kak aHajau3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas U TreoMeTpuueckas Mporpeccud. beckoHeuHo yObIBaroias
reomeTpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKOMN
nporpeccuy. JIMHEWHBIM M AKCIOHEHUHUANBHBIA pocT. Yucno e. dopmyna CI0KHBIX
IIPOLICHTOB. M cIonap30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapakrepa.

HenpepriBable QyHKIMU U uX cBoiicTBa. Touku pa3peiBa. ACUMITOTHI I'padUKOB
¢ynkiuil. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloB
JUISl pelieHusl HepaBeHCTB. [[puMeHeHne CBOMCTB HEMPEPhIBHBIX (DYHKIIMM JIJIs1 peleHus
3a1ad.

[lepBass u BTopass mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUYECKUM U
(Gu3MYECcKUil CMBICI IPOU3BOIHOM. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIIHH.

[IpousBoanbie sneMeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOW3BEACHHUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONKUCAHUs PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBONCTBO MAaTeMaTHYECKOr0 OOBEKTa, CJIECNICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yuciia v BLIYUCICHUS

Harypanbublie u uensie yucina. [[pumeHeHne Npu3HakoB AEIUMOCTH LETbIX YUCEN,
HauOobIMi o01mmi nenurensd (nanee — HOJl) u HaumeHnsbliiee o01iee kpatHoe (nanee —
HOK), ocratkoB mo mopayito, aaroputMa EBkinaa 1jsi pelieHusl 3afad B IEJBIX
YHUCIIax.

Kowmrmnekcapie uncna. Anrebpandeckas U TPUTOHOMETpUYECKass (OPMBI 3aIUCH
KOMILJIEKCHOTO 4ucia. ApudmeTHdeckue onepauud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU mockocTH. dopmyna Myaspa.
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KopHu Nn-oil cTeneHn M3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEN
JUISL perieHus PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNns U HepaBeHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHMU Cc ITIOMOIIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. PerieHre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS TIOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHWS CUCTEM M COBOKYIHOCTEH palUOHAJIBHBIX,
UPPaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTAPU(PMUUECKUX YpaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKH W pEaJIbHOM KU3HU, UHTEpIIpeTaIus
IIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TPAPUKH

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

Tpuronomerpuyeckue pyHKINU, UX CBOMCTBA U TPAPUKH.

['paduueckue mMeTobl pelieHus ypaBHEHUN U HepaBeHCTB. [ paduueckue MeToabl
peneHns 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT NpPU PELICHUH 3a1ad U3 JAPYrux Yy4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TPOU3BOJHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTH U
skcTpeMymbl. HaxokneHne HauOOJbIIEro M HAaWMEHbBIIETO 3HAYEHUN HENpepbIBHOU
GyHKIIUU Ha OTPE3KeE.

[IpuMeHneHne MpON3BOIHOM I HAXOKICHHS HAWITYYIIETO PEIICHHS B IPUKIATHBIX
3aJa4ax, Ui oNpeAesieHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOTr0 (popMyIIoi miu
rpaduxom.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKUUH. [IpaBuna HaxoxaeHUS TepBOOOPa3HBIX.

HNurerpan. ['eomeTpuyeckuil CMBICI WHTETpasia. BpruncieHune onpeneréHHoro
uHTerpana no popmyne Hetorona—Jleibnuiia.

[IpumeHeHne MHTETpana sl HaXOXJISHUS TUIONIaeH MIOCKUX (GUryp u oObEMOB
reOMETPUYECKUX TE.

[Ipumepsr  pemenudt  auddepeHunanbHbIX  ypaBHEeHU. MaremaTuueckoe
MOJIEJTMPOBAHUE PEATbHBIX MPOIECCOB C MOMOIIBIO AU(dEepeHIINaTbHBIX YPaBHEHHI.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiaacce o0ydaronuics mojJyqduT CICAYIOMIKNE MPeIMETHBIC
PE3YNIBTATHI 10 OTEIBHBIM TeMaM (eAepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOrO aHATTU3a»:

Yuciia v BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMHM: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoAnYecKas Jpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U ICCTBUTEIBHBIX YHCEI, MOYJIb IE€UCTBUTEIBHOIO YUCIA,

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PELIEHUS MPUKIATHBIX 3aa4 U3 Pa3iIMuHbIX
OTpaciie 3HAaHUW U PEAIbHOU JKU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, IPaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3YyJIbTaTa BBIYUCICHUN;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
NOXOAIIYI0 (POPMY 3aIIMCH ICUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MMOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTeleM;

CcBOOO/IHO OIIEpUPOBATh NOHATUSAMU: JIOTapU(M YKCA, TECATUUHBIE U HATypaJIbHbIE
JaorapupMsl;

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHI€HC
YHUCJIOBOI'O apIyMEHTa;

ONEpUPOBATh IOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIEC HEPABEHCTBA,

MPUMEHSTH Pa3JIMYHbIE METOIbI PEIICHHS PAlMOHANBHBIX U APOOHO-PAIMOHAIBHBIX
YPaBHEHUM, IPUMEHATH METOJI HHTEPBAJIOB I PELICHUS] HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWICHA, NMPUMEHATH JEJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera i pemenus
3ajay;

CBOOOJHO OMNEpHUPOBATh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpaBHEHMM, MaTpula,
ONPENEIIUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUYECKUIN CMBICH, UCIOJb30BaTh CBOKMCTBA
omnpenenuTens 2 X 2 Ajid BBIYUCIEHUS €ro 3HAYCHUs, NPUMEHSTh OMNPEIeIUTENN
JUIS. PEUIEHUs CUCTEMBl JIMHEWHBIX YPaBHEHWM, MOIEIUPOBATh PEAJbHBIE CHUTYalHH
C NOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHWM, WCCIENOBaTh IOCTPOCHHBIE MOJEIN
C MOMOIIBIO MAaTPUIL U ONIPEAEIIUTENIEN, HHTEPIPETUPOBATH MOJy4EHHBIN PE3yNIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBITIOJIHSTh TIPEOOPA30BaHUS YHCIOBBIX BBIPAKEHUN, COJEPIKAIMUX CTEMECHU
C pallMOHAIBHBIM TIOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa JIorapu(MoB [JIs1 MpeoOpa3oBaHUs JIOrapUPMUUECKUX
BBIPAKCHUM;

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMHU: HpPpPAIMOHANIbHBIE, I[OKa3aTeJbHbIE W
jgorapuMUYECKUE YpaBHEHMS, HAXOJUTh MX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (GopMynbl s mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUM;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXxomuMble (OPMYIBI Ui PEIICHHWS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YPaBHEHU;

MOJICITUPOBATh PEAJIbHbIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKCHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIIOBUIO 33Ja4d, HCCIIEI0BaTh IOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM amnmnapara anreOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OINEpUPOBAaTh NOHATUSAMHU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUSA (DYHKIMM, rpaduk (QYHKIUU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (PYHKIIHIA;

cBOOOJIHO ONIEpUPOBATh MOHATHIMU: 00JIaCTh ONPENEICHNUS U MHOXKECTBO 3HAYEHU
byHKIIMN, HYTH QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUPOBaTH TMOHATHSAMH: UYETHBIE W  HEUETHBIE  (PYyHKIUH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOoJIbllIee 1 HaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIMS C HATYPAJIBHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHON (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeleM,
rpa@uk KOpHS N-OM CTeNneHW Kak (PYHKIUMU OOpaTHOM CTENEHUW C HaTypalbHbIM
NIOKa3aTelieM;

OTIepUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(PUKOB;

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: TIOKa3aTelibHas | JorapupmMuyeckas
(GYHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadyKH TSl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBATh  TMOHSATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpeseseHue TPUrOHOMETPUUYECKUX (PYHKIHUN YHCIIOBOIO apTryMEHTa;

UCIO0JIb30BaTh Tpaduku GYHKUMUNA SISl KCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEM
OpU pelleHuH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXaTb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO ONEpUPOBaTh MOHATHSAMHU: apudmeTnyeckas U TeoMeTpUuecKas
nporpeccusi, OECKOHEYHO YOBIBaOIIAsi T€OMETPUYECKas MPOrpeccHsi, JUHEHHBIM U
HKCIIOHEHLIUATIBHBIA POCT, (OpMyJia CIOXKHBIX TPOLIEHTOB, HMETh MPECTaBICHHE
O KOHCTAaHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui PEIICHHs pPEalbHbIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJHO OIEPUPOBATh MOHATHSMU: IOCJIEI0BATEIbHOCTb, CIIOCOOBI 3aJaHUs
MOCIe0BAaTEIbHOCTE, MOHOTOHHBIE U OTPaHUYCHHBIE MOCIEA0BATEIHLHOCTH, IOHUMATh
OCHOBBI 3apOKJICHHSI MAaTEMATUYECKOTO aHaJIN3a KaK aHajIn3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH IMOHSTUSMHU: HEMpPEPBIBHBIE (YHKIWH, TOYKUA pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA [T pEeIICHUS 3a/1a4;

cBOOOJHO ONEpUPOBATHh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacarenbHas K rpaduky QyHKINU;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, IPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU JABYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUSI
3ajad.

MHo:xecTBa M JIOTHKA:

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

KCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAaHUS PEaJbHBIX
MIPOIIECCOB M SABJICHUM, TIPH PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATHh MOHATUSMH: ONPENCIICHUE, TEeopeMa, YpaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOro OOBEKTa, 0KAa3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHECHUS U HEPABEHCTBA.

K koniry oOyuenus B 11 kiacce o0y4aroniuiicst MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pE3yNbTATHI IO OTJICTBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hauajza MaTEMaTHYECKOIO aHATTU3ay:

YucJia v BbIYUCTIECHHUA:

CBOOOJHO OINEpUPOBATh MOHSTUSMU: HATYypallbHOE M II€JI0€ YHUCIO0, MHOXKECTBa
HaTYpaJIbHBIX M IEJIBIX YUCENl, UCTI0JIb30BaTh MPU3HAKKU ACTUMOCTH 1enbix yuces, HOJJ
1 HOK HaTypanbHBIX 4Mcen AJis peIIeHUs 3a/1a4, MPUMEHSTh anroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTATKA MO MOAYJIIO, 3aMICHIBATh HATYpaTbHBIC
YHCJIa B PA3JIMYHBIX NO3UIIUOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATh TOHATHUSAMH: KOMIIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX 4HCeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4YHCIa B alre0Opandeckol Hu
TPUTOHOMETPHUUECKON (opMe, BBIOIHATh apU(PMETHUYECKUE OIepalu ¢ HUMHU U
n300pakaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEepUpOBaTh MOHATUSAMU: UpPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE WU
Jorapu(pMuyecKre HEPAaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIBIO PaBHOCHIIBHBIX
[IEPEX0/I0B;

OCYILIECTBIISATh OTOOP KOPHEH MPU pELIEeHMH TPUTOHOMETPUUYECKOTO YPaBHEHMS,;
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CBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HEoOXOoauMble (QOPMYJIBl JUJISI PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBaTH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUH U
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBl W CHUCTEMBI-CIIEICTBUSA, HAXOAUTh PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

peliaTh paluoHalbHbIe, UPPAMOHANBHBIE, TTOKa3aTeNbHbIE, JOrapuMUIECKUE U
TPUTOHOMETPUUYECKUE YPAaBHEHHUSI 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphl;

MPUMEHSTH rpauuecKre METOAbI AJIsl peICHHs] YPaBHEHHUM U HEPABEHCTB, a TAKKe
3aJ1a4 C IapaMeTpaMu;

MOJEJIUPOBATh peajbHbIE CUTYAIIMH Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAaHUEM ammnapara aire0pbl, WHTEPIPETHPOBATH MOJYyYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUMHA C TOMOIIBIO  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3UILIUU JABYX (PYHKIIHIA;

CTPOUTH I€OMETpHUecKHe oOpa3bl ypaBHEHHUH M HEPaBEHCTB HAa KOOPIAMHATHOM
IUIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauaja MmaTeMaTH4eCcKOro aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
IKCTPEMYMBI;

HaxoOJUTh HAWOOJbIIEC W HAWMMEHBINEE 3HAYCHHWS (YHKIMH HENPEPHIBHON
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOU3BOJHYIO  JUISI  HAaXOXKJEHUS  HAWIYYIIEr0  perieHUs
B MPUKJIAJHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKUX, 3a/auax, sl ONpeaeIcHUs
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION WU TpaduKom;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: TEPBOOOpa3Has, OMPENCIEHHBIA WHTETpal,
HAXOJUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX (YHKIIUN U BBIUUCISATH HHTETpal 1o hopmyie
Hrrorona—JleiiObuuiia;

HAXOJUTh TUTOIIAIH IIOCKUX PUTYP U 00BEMBI TEIT C IIOMOIIBIO HHTETpaJa;

MMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJICIMPOBAHUM Ha TPHUMEPE
coctaBiieHus U PepeHINATbHBIX YPABHCHHUI;

pemarh MPUKIAIHBIC 3a7adqd, B TOM YHCJIE COMHUAIBLHO-DKOHOMHYECKOTO H
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHUYECKOTO aHAJTN3A.
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10 KJIACC
Haspanue KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE coepKaHuE
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTS OTIMCAHUA X014 PELICHUS

ParmonansHbIC ypaBHEHHS
1 HEpaBEHCTBA.

CucreMsbl JTMHEHHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUIS1 PELICHUS 3a7a4.

Panmonanpnbie uncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIaIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
ParmonanpHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIESCKHEe ONeparuu

C IEHCTBUTEIILHBIMHA YU CJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiictBa. [Ipubnmxénnnie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKUKA U OLIEHKA pe3yyibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMU:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLICHTH;
UpparuoHaIbHOE U ACHCTBUTEIHHOEC
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YHUCJIa; UCTOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeLICHUSI
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacier 3HaHUU U PEATbHOMN KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJKY U OLIEHKY PE3yJbTaTa
BBIYMCJICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4WIEHBI OT OJHON
IepeMEHHOU. JleneHrne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LETBIMU
kodpdunmnenramu. Teopema Buera.
Pemenne cuctem TMHEHHBIX
ypaBHEHH. MaTtpuiia CuCTeMbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHeHUM. Pemenne npukiagspix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IprMeHSTh pa3auyHbIE METOIbI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMUA MHOTOUYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU;
MIPUMEHSATH JCJICHUE MHOTOWIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis pemieHust
3a7ad4.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEVHBIX YPABHCHUH, MAaTPULIA,
OIPEICITUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpenenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICTUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEVHBIX YPABHEHUM.
MoaenupoBaTh peajabHbI€ CUTYalluU
C IOMOIIBIO CUCTEMBbI JIMHEMHBIX
YPaBHEHUM, UCCIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHIL U OIIPEIICITUTEIIE,
VHTEPIIPETUPOBATH MOJTYUYECHHBIN
pe3ysbTaT
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OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IIeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
byHKIIUA. DIIeMEHTApHBIC
npeobpazoBanus rpadhukoB GyHKIIH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hymm pyHkuumu.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[TpomexxyTk MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢ynkuuu. Hanbonpiiee 1 HauMeHbllee

3HauYeHUE (DYHKIIMHU HA TPOMEXKYTKE.
Jluneitnasi, kBagpaTu4aHas U IpoOHO-
TuHeHas QYHKIMH. DJIeMEHTapHOE

UCCIIEJOBAaHNE U ITIOCTPOEHNE I'Pa(hUKOB

9TUX (PYHKITUI.

CreneHsb ¢ LETBIM ITOKA3aTeIIeM.
bunom HeroToHa.

CrenenHas pyHKIIUSI C HATYpaIbHBIM
U 1IeJIbIM TT0Ka3aTteseM. E€ cBolicTBa
u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObI 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/ieNIEHUs] © MHOKECTBO 3HAUECHU I
GyHKUMU, HYJIH PYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIUH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoB PyHKIUIA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIUU HA IPOMEKYTKE.
dopMyIUpPOBaThH U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (QyHKIUH.

BripaxkaTs popmynamu 3aBUCUIMOCTH
MEX/1y BETUUMHAMHU.

3HATh ONpEEICHUE U CBOMCTBA
CTETEHH C LIETIbIM NTOKa3aTeNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEb-HBIX YUCEI JJIsI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaTH, 3aIIMCHIBATH
N-0M CTEIIECHMU. HaTypaJIbHOM CTEIEHH U €r0 CBOICTBA. | B CUMBOJIMYECKOU (popme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y UCIIOJIB30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXEHUM, COEPIKAILLNX CTENEHU N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HNppannonanpHble ypaBHEHHS. Haxonuts peuienns uppalOHAIBHBIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
UPPALMOHAIBHBIX YPAaBHEHUM. PAaBHOCWJIBHBIX IIEPEXO0/I0B WIIN
PaBHOCUIIBHBIE TIEPEXO/IBI B PEIICHUA OCYIIECTBIJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-oii CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUTsl QYHKIUU CTENEHH C HaTypajbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTeIEM IIOKa3aTeaeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM PopMyIMpPOBaTh ONPEIEICHNE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PEUICHUS MMOKA3aTEIbHBIX
YpaBHEHUM

CTENEHU C PallMOHATIbHBIM
MIOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
II0Ka3aTeNEM.

Hcnonw3oBath 1iudpoBbie peCypCh
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JUIS IOCTpOEHUs Tpaduka
MOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CoiicTBa JlaBaTb onpeneneHue orapudma
Jlorapupmuyeckue norapudpma. JlecsTuuHbIE U YHUCIIa; JECATUYHOTO U HaTypaIbHOIO
YpaBHEHUS HaTypaJIbHbIE JIOTaPU(PMBI. aorapugpma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonp3oBatk cBOMCTBA TOTapuMoB
coJiep KallIux Jorapru(pMsbl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckast GyHKIHS, J0Tapu(PMUYECKHUX BBIPAKEHUU.
e€ cBoiicTBa U rpaduK. Ctpouts rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka GyHKIUU GyHKIIMU KaK 00paTHOM
JUISl PELLIEHUS] YPABHEHH. K II0KA3aTeJIbHOW U UCII0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIorapuPMUIecKoil PyHKITUN
OCHOBHBIE METOBI PELIEHUS JUISL peLIeHUs 3a/1ay.
JAorapu(pMUYECKUX YpaBHEHUH. Haxonute pemenns
PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU aorapu(pMUUECKUX ypaBHEHU N
JaorapuMUYECKUX YpaBHEHUHN C MIOMOIIBIO PABHOCHIIBHBIX NEPEX0I0B
WM OCYILECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U KOTaHreHC | JlaBaTh ompeneneHus CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTEHC YHCIIOBOTO
aprymMeHTa.

TpuronoMmerpruueckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHTeHCa
YICIIOBOTO apTyMEHTa; a TAaK¥Ke
apKcHHyca, apKKOCUHYCa U
apKTaHIeHCa YUCIa.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Perienne TpuroHOMeTpUYECKUX
ypaBHEHUN

IIpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 IPpeoOpa30OBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas U reOMETpUYECKas
POTPECCUH.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUYECKON MPOTrPECCUM.
JIMHEVHBIN U YKCITOHEHIIUATIbHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonws3oBanue nporpeccuu

JJIs1 PELLICHUST PEAJIbHBIX 3a]1a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TomyuaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaThb onpeneneHue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METUIECKON U TeOMETPHUUECKOM
POTrPECCUH, HAXOAUTH CyMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO yOBIBAIOIIICH
reOMETPUYECKON IPOTPECCUM.

27



denepanbHas padodas nporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

Hcnonp3oBath mporpeccun

JUISL PELLICHUS 33/1a4 MIPUKIIATHOTO
Xapakrep.

[TpumeHsSITh POPMYITY CIOKHBIX
MPOLICHTOB JJI PEIICHUS 3a]1a4
U3 peaNbHON MPAKTUKHU

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspsiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEPEPBIBHBIX
(GYHKIMI 115 perieHus 3aaay.
IlepBas u BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IIPOU3BOJHOM. Y paBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOIO U
KOMITO3UIINH (DYHKITHI

OnepupoBath MOHATUAMU: PYHKITUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOKMCTBA HEMPEPHIBHBIX
byHKIUN 715 peleHus 3a/1a4.
OnepupoBath MOHATUAMH: NIEPBASI U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIBHOM.
Brrunciars npou3BOgHBIE CYyMMBI,
IIPOU3BENCHUS, YACTHOTO U CII0KHOU
GyHKUIHUU.

N3y4dats npon3BOAHBIE AJIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbp30BaTh reOMETPUYECKUN U
(bu3UYeCKuil CMBICI TPOU3BOTHON

JUISL pELIEHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHaIn3a anreOphl ¥ Ha4all MaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJInM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTHU3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IIKOJIBHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC
Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pas3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMbI) 00yJaronuxcst
HccnenoBanune (QyHKINN 22 [IpuMeHeHne nNpon3BOHOM Ctpouts rpadpuk KOMITO3UIIUU

C IOMOIIIBIO MPOU3BOTHOM

K UCCIIEA0BAHUIO (PYHKIIUN

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

[Iprmenenne mpon3BOIHON

JUTSl HAXOKICHUST HAaWITYYIlIEerO
pelIeHus B IPUKJIAJAHBIX 33/]auax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKInH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAUHATHOMU
IJIOCKOCTH

(YHKUIUNA ¢ TOMOILBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.
Crtpouts reomeTpuyeckue oopassl
YPAaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTsl UcclleoBaHus QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOoJbIlIee U HAUMEHbIIEe
3Ha4YeHUs (PYHKIUU HEMPEPHIBHOMN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEJOBAHUS.

Hcnonb30BaTh TPOU3BOAHYIO

JUTSl HAXOKJIEHUSI HAWTYYIIIEro
penieHus B NpUKIaJHbIX, B TOM YHUCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUISL OIPENIEIIEHNUS] CKOPOCTH

Y YCKOPEHUS IPOoLEeCcca, 3a1aHHOTO
dbopmyIioin uau rpauKoMm.

[Tony4ats npencraBieHue
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O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBoooOpasHbixX. [lepoobpasnbie nepBooOpazHas U onpeaeaEHHbIN
aneMeHTapHbIX QyHKiui. [TpaBuna unterpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMN U BBIUYUCIATH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai no gpopmyne Herotona—
UHTETpaia. Beruucienue JleliOHuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiOnuma. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpana onpeaeaEéHHOro HHTErpaIa.

JUTS1 HAXOXKIEHUS TIJI0IIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJIEJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHInaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHU U
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MaTeMaTHKH

peanbHBIX MPOLIECCOB C TOMOILBIO

nuddepeHInanbHbIX YpaBHEHUI

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Ncnionp3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPAPUKOB

(GyHKITUH. OT160p KOpHEW TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuueckue YPAaBHEHHUU C IOMOIIBIO U3YYEHHUs UX CBOWCTB.

HEpPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats Tpuronomerpudeckue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOPHEHU C IIOMOIIBIO
TPUTOHOMETPUUYECKOM

OKPYXHOCTH.

[TpumeHsTH HOPMYITBI TPUTOHOMETPHUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBath HUGPOBBIE pECYPCHI
JUTSl IOCTPOEHHUSI M UCCIIEOBaHUS
rpagukoB QyHKIIHIMA

WppanmonanbHbie,
MOoKa3aTeNbHbIC U
norapudmudeckue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
aorapuMHUYECKUX YPaBHCHUHN U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHOM
U JjorapumMudeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbIX U
jorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
MEePEXO0B.

Pemars uppanronanbHubie n
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
MIEPEXO0B.

Hcnonb3oBath rpaduyeckue METOIbI
Y CBOWCTBA BXOJSIINX B YPAaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUISL pELLICHUS 3a/1a4d
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KomruiekcHsle uncia 10 KommiekcHble uncna. Anredpanyeckas | OnepupoBaTh NOHATHSAMMU:
Y TPUTOHOMETpHUYECcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YHCII0 M MHOKECTBO
KOMIIJIEKCHOT'O YHCJIA. KOMILUIEKCHBIX YHCEIL.
ApudmeTrueckue onepanuu [IpencraBisiTh KOMIIEKCHBIE YUCTIA
C KOMIUIEKCHBIMH YHCIIAMHU. B aIreOpanveckoil u
N300paxkeHne KOMIUIEKCHBIX YUCEl TPUTOHOMETPUUYECKOM popme.
Ha KOOPAWHATHOM IIJIOCKOCTH. BoinonssaTte apudmeTndeckue
®opmyna Myaspa. Kopuu n-oit OIlEpallU C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMILIEKCHBIE YK CIIA
[IprMeHeHE KOMIUIEKCHBIX YU CET Ha KOOPJAMHATHOM IJIOCKOCTH.
JUI pelieHus: (GU3NYECKux U [Ipumensars popmyny Myaspa u
r€OMETPUYECKHX 3a/1a4 N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCS C MPUMEPaAMU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUISl pELIEHUS] TEOMETPUUECKUX U
buznyeckux 3agad
HatypanbHble u Lenbple yucna 10 HatypanbeHble u 1ieinble yncia. OnepupoBaTh MOHATUSMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix uucen, HOJI u HOK, octatkoB
10 MOAYJIIO, anroputMma EBkinaa

JJIs1 pELICHUS 3aa4 B IIEJIbIX YHCIIaxX

HaTypaJIbHOE U 1I€JI0€ YUCTIO,
MHOYECTBO HATYPaJIbHBIX U IETBIX
qyuces.

Hcnonb30BaTh MpU3HAKU JETUMOCTH
LEJIBIX YUCEeIT; OCTATKH M0 MOJYJIIO;
HOJ1 n HOK HaTypaibHBIX YUCEI;
anroput™ EBKknuaa asis peueHust
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3ajad4.

3anuceiBaTh HATYpAJIbHbBIE YHCIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OrneprpoBaTh NOHATUSIMU: CUCTEMA U
MppanoOHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHECHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHNE CUCTEMBI WIIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLHOHAIBHBIX, IOKA3aTEJIbHbIX U Haxomgute pemenus cucrem n
JAorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalHOHAIIBHBIX, UPPALIMOHAJIBHBIX,
HEPABEHCTB K PELLCHUIO MOKA3aTeJIbHBIX U JIOTapUPMUIECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPAaBHEHHI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpumMeHsTh CUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLs K PELIECHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ucnons3zoBath UG poBbIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

MOKa3aTeNIbHbIE, TIOTapU(MHUIECKHUE U
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NI0Ka3aTeNbHbIX, JJIOrapU(PMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN
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C mapameTpamu.
[TocTpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHCTEM YPaBHEHUN U HEPABEHCTB

C mapaMeTpaMu

Y HEPABEHCTB, COAEPXKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccienoBanne (QyHKIHMI MeTogaMu
MaTeMaTH4ECKOr0 aHAJIA3A.

CtpouTs 1 UCCIeq0BaTh
MaTEMaTUYECKHE MOJIEIIN PEATIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C mapaMmeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U cCUCTEMATU3AllU 3HAHUI

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHHUSI, ypaBHCHUS, HEPABEHCTBA
¥ UX CHCTEMBI TI0 YCIIOBHIO 3a1auH,
UCCJIEI0BATh MMOCTPOCHHBIE MOJIEITN

C UCTIOJIH30BAaHUEM armapara aareOphl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumenaTs GyHKIMH

JUTSI MOJICITMPOBAHUS M HCCIICIOBAHUS
peaIbHBIX POLECCOB.

Pemate mpuknagHbie 3a1aqmu,
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B TOM YHCJIE€ COLIMAIIBHO-
SKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPpeCTBAMU aNreOphI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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OEJAEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomerpust siBsieTCss OMHUM W3 0a30BBIX KypCOB HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs, TaK KaKk 00ECIIEYNBAET BOZMOKXHOCTh U3YUYCHHS JUCIUIUINH €CTECTBEHHO-
HAy4YHOU HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1UKJIa. [lockoabKy Toruueckoe
MBINIIIEHHE, (GopMUpyeMOe TpH U3YYCHHUH OOYYaIOIMMHUCS TOHSATHHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTEIhLCTBE TEOPEM U TOCTPOCHHH IETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUN TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO UCTIONB3YIOTCS MIPHU PEIICHUH 3371a4 €CTECTBEHHO-HAYIHOTO
IIUKJIA, B YaCTHOCTU (PH3UIECKUX 3a7ad.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YPOBHE — pPa3BHUTHE WHAWBUAYAJIbHBIX CIIOCOOHOCTEH OOyJaromuxcs NpH H3yYCHUH
r€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON obacTu «MareMaTruka u HH(pOpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKUX
TCOMETPUUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DPUUHBIX TEOMETPHUU, M HEOOXOIUMBIX
JUISl YCTEIIHOTO Mpo¢)eCCHOHATBHOTO 00pa30BaHMsI, CBA3AHHOTO C HCIOJIb30BAaHUEM
MaTEMaTUKH.

[IpuopuTeTHEIMU 3aJayaMHd  Kypca TEOMETpPHH Ha yIrIayOJEHHOM YpOBHE,
PaACIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISTFOTCS:

pacIIMpeHne TMPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYpHl H
dbopMHUpoBaHNE OCO3HAHUS B3AaMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTISAX, IMO3BOJISIONIUX OIKMCHIBATh W W3Yy4aTh Pa3HBIC SBICHUS
OKPYXAaIOIEro MHpa, 3HAHWE TMOHATUWHOIO armapaTta no pasueny «CrepeomeTpusi»
y4e0HOT0 Kypca reOMeTpHH;

dbopMHUpOBaHWE YMEHHS BIJIaJIeTh OCHOBHBIMU TMOHATUSIMH O TMPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeMm, (opMyn U yMeHHe
WX TPUMCHSTh, YMCHHUS JTOKA3bIBaTh TEOPEMBbI M HAXOIUTh HECTAHIAPTHBIC CITOCOOBI
peleHus 3a/1ay;

dbopMHupOBaHNE YMEHHUS pacllO3HABaTh HA YEPTEKaX, MOJICIIAX U B PEaIbHOM MHPE
MHOTOT'PAHHHMKH U TeJla BpaIeHUs, KOHCTPYHPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKuX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS pPOJM  AKCHOMATHUKH
IIPY MPOBEAEHUH PACCYKICHHUM;

dbopMHupOBaHWE YMEHHUS BIAACTh METOJaMH JOKA3aTelbCTB W  aJTOPUTMOB
pelieHus, YMEHUS WX MPUMEHSATh, MPOBOIAUTH JTOKA3aTEIbHBIC PACCYXKICHUS B XOJE
pEIIeHHs] CTEPEOMETPUYECKUX 3a1a49 U 33/a49 C MPAKTUYECKUM COJICP KaHHEM,
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dbopMHpoBaHUE MPEICTABICHUS O HEOOXOAMMOCTH JOKA3aTeIbCTB MpPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJM aKCHOMAaTUKH B IMPOBEACHHUM JEITYKTHUBHBIX
paCCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOy4aromuxcs,  TO3HABAaTENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHI,
KPUTUYHOCTH MBIIIUICHUS], HHTEpECca K U3yYEHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCaIbHBIX >KMU3HEHHBIX CHUTYyallMsIX W TIPU H3YyYCHUU IPYTUX yueOHBIX
IIPEIMETOB, MPOSIBJICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIIMPOBAHUS PEaTbHBIX
CUTYyalluii, HCCIEAOBAHUS IIOCTPOEHHBIX MOJEIEH, HWHTEPNPETAlNUN IOJTYYEHHBIX
pe3ynbTaTOB.

OCHOBHBIMU  COJEpPKATEJIIbHBIMU  JIMHUSAMU ~ y4eOHoro kypca «I'eomerpus»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ MJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBM>KEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO T1peboBaHHE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETPUM Ha YriyOn€éHHOM ypoBHe oOydenus B 10-11
KJIacCaX, OTHOCUTCA KO BCEM COJEpXKaTelbHbIM JIMHUSAM Yy4eOHOTO Kypca, a
(dopMUpOBaHKE JOTHUYECKUX YMEHHUH pacHpeesseTcs HE TOJbKO MO COAEepKaTeIbHbIM
JUHUSM, HO U 1o rogaMm oOyuenus. Coxaep:kaHue 0oOpa3OBaHHsA, COOTBETCTBYIOIIEE
npeAMEeTHbIM  pe3ysbraraM  ocBoeHusi DenepanbHoi  pabodeil  mporpammel,
pacnpenenéHHbpIM 0 TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLUIHUAIBHBIM BOIpOcaM OOydaroImuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUIMU
U HaBbIKAMHM TIOCJIEAOBATEIbHO M MOCTYNATENbHO, C COONIOJCHUEM NpPUHLHUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIKOYAaTh B OOIIYI0 CHCTEMY I€OMETPUYECKHX
NpEACTaBICHU OOydYaromMXCcd, paclupsiss u yriyonss e€, o0pa3ys NpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHUIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3/atTh ycnoBus 1 quddepeHnmranun 00ydeHus, MOCTPOCHNU HHINBUAYaTbHbBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE W3yYEeHHE T'€OMETpUU
KaK COCTaBJISIONIEH yuyeOHOTo ipeameTra «MareMaTikay;

NOJATOTOBUTH OOYYAIOIIMXCS K MPOJOJKEHUIO MU3YYEHHUS MAaTEMATHKU C YUYETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneymBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomerpus» Ha yriayOGlIeHHOM YPOBHE OTBOAMUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 vaca B HeneIO).
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COAEPKXAHUE OBYUEHUA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEICTBUSA U3 HUX.

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
IapajuleNIbHblEe M CKpEIIMBAIOIKECs NpsMble. [Ipu3Haku CKpEmMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MapajuIe/IbHbIE IPSMBIE
B IIPOCTPAHCTBE, MApaJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD MIPSAMOU U IIJIOCKOCTH.
[TapannenpHOe M LIEHTpPAJIbHOE NPOEKTUPOBaHUE, H300paxkeHue @uryp. OCHOBHbIE
CBOMCTBa MapaJieIbHOTO MNpoeKTUpoBaHus. M3o0pakeHue ¢uryp B mHapayieiabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ MEXKIYy HPSIMBIMHU
B IpocTpaHcTBe. I[lapasuiesbHOCTh IIIIOCKOCTEN: MapaJUIeIbHbIE IIOCKOCTH, CBOMCTBA
napajuiebHbIX MI0ckocTel. IIpocTeiimme mpocTpaHCTBEHHbIE (PUTYpHl HA TUIOCKOCTH:
TETPa’Ap, NApALIEIEIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh NPSMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MpPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIC ITapaJUICIIbHBIE U MEPIICHINKYJIAPHBIE K INIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOW MNEPIECHIAUKYISAPHOU
IIOCKOCTU. OpTOroHa’sbHOE NPOEKTHpOBaHME. llepneHAMKYIsIp W HaKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IIJIOCKOCTH, IPOEKIUA
buryps Ha IJIOCKOCTB. [lepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEePIEHAUKYIISIPHOCTH JIBYX INIOCKOCTEN. Teopema o TpEX MepeHANKYIIIpax.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBONCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO YyIJa.

MHoOrorpaHHuKHu

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. IIpu3ma: N-yrosibHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN Napajuiesienunes] u ero coictra. Kparyaiiume nytu
Ha IMOBEPXHOCTM MHOrorpaHHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. [Mupamuna: n-yronbHas nupammujaa, IpaBUIbHAs U YCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed MpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MNpHU3Ma M IpaBWIbHAg NUPAMUA, [PAaBUIIbHAL
TpeyroJibHasi MUpaMUJa U MPaBUWIbHBIN TeTpasap, Kyo. [IpeacTaBienue o mpaBUIIbHBIX
MHOTOTPAaHHHUKAX: OKTadJIp, JOJAEKAdAP U UKOCAIP.

Bbruncnenue s1eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHainu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSAMON MPU3MBI, TUIOIIA b OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPpSIMON npu3Mbl. [lnomaas 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUHA  IPABUJIbHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBWJIBHOM  MHOIOTPAHHHUKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETPUS IPaBUIBHOU
APaMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANpPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBEeHCTBO BEKTOPOB. [I€WCTBHS € BEKTOpaMHU: CJIOKEHHE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMcTBa
CJI0KeHUs BEKTOpOB. CBOMCTBA YMHOKEHMS BEKTOpa Ha 4ynciio. [IoHsATHE KOMIUIIaHApHbBIC
BEKTOpHI. [Ipu3Hak komiutaHapHOoCTH TpEX BekTOpoB. [IpaBuio mnapamenenumnena.
Teopema 0 pa3iioKEeHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BekTOpaM. [IpssMoyrosbHas
cucteMa KoopauHaT B npoctpanHcTBe. Koopaunatsl BekTopa. CBS3b  MEKIY
KOOpJIMHATAMH BEKTOPa W KOOPJIMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruecKas
MOBEPXHOCTh, O0Opa3yloliue TMoBepXHOCTeH. Tena BpallleHUs: MMWIMHAP, KOHYC,
yCeu€HHbId KOHYyC, cdepa, map. B3aumHoe pacnosioxkeHue cdepbl U IUIOCKOCTH,
KacaTeJibHas IIIOCKOCTh K cpepe. M3o0pakeHune Ten BpallieHus Ha miiockoctu. Pa3Béprka
UIMHApa U Konyca. CumMeTpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. Teopema 00 00bEME NMPAMOYTOIBHOTO
napaienenunena M ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
HWIMHAPA, TUpaMuabl U KoHyca. O0BEM 1apa U apoBOro CErMeHTa.

KoMOunamu Ten BpaiieHus ¥ MHOTOrpanHuKoB. [Ipu3Ma, BucanHas B HUIHHID,
oInvcaHHas okoJo uinuHapa. [lepeceuenne cdepsl u mapa c miockoctbio. Kacanue mapa
U cdepbl IOCKOCThIO. [oHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCA, TUIOIIAAb cepbl u e€ yactei. [logobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, IIIONIAICH MOBEPXHOCTEH MOAOOHBIX (GUTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agay  Ha  MJIOCKOCTH
C MCTOJBb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedeHHi! MHOTOTPaHHUKOB W TeJl BpAlICHUS: CEUYECHHs LMJIMHIpA
(mapaJuienbHO U MEPIEHIUKYJIIPHO OCH), CEUeHUsI KOHYCa (IapauieibHOE OCHOBAHUIO U
IPOXOJSIIEe Yepe3 BEPUIMHY), CEYEHUs LIapa, METOJbl MOCTPOCHHSI CEYEHMI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Onepauuy Haj BeKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIWHAT
B nnpoctpancTse. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.

JIBUKeHUS B IPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOWCTBA JBWKCHUW. BuAbl JIBWKEHWUN: NapajUIeIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBaHus
nomo6wus. [Ipsimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyqUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPH PEIICHUN
3aJlay ¥ POBEJICHUHU MAaTEeMaTHUYECKUX PACCY>KICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

KJaccu(UIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSAMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

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

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH NapaJIICIbHOE, IEHTPATBHOE i OPTOTOHAITBHOE TIPOSKTHPOBAHNE QUTYP
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: GUryp Ha TIOCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAHHHKOB PAa3JIMYHBIMH  METOJAaMH, BBITIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIOIIANA IMOBEPXHOCTEH MHOTOTPAHHHMKOB (TIpU3Ma, MHUPaMHIA),
TCOMETPUUCCKUX TEJI C MPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHITHAMHU: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJTHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATD JECHCTBUS HAJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUUECKHX OTHOIICHWA U HaXOXIIECHUE
TEOMETPUYECKUX  BEIUYWH, TMPUMEHSS HW3BECTHBIE METOJAbl MPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;

41



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kiaccel (yriyOn€HHBIH YPOBCHB)

OPUMEHSATh  MPOCTEHIMe  NpOorpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPHPETUPOBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/ICTABICHHYI0 Ha 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEabHbIE CUTYallMH Ha
S3bIKE TEOMETPUU, MCCIENOBaTh TIOCTPOCHHBIE MOJEIU C  HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, almnapara aareopsbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUYHH;

UMETh MPEICTAaBICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJOTHUH.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOO/IHO OIIEPUPOBATH NOHATUAMH, CBSI3aHHBIMH C IIMJIMHAPUYECKON, KOHUUECKOH
U CpepUUYECKOI TOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOJTyUEHUS;

OTIepUPOBATH MOHATUSMH, CBI3aHHBIMHU C TEJIAMH BPAILLCHUS: IIMIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cepa U map) U 0ObACHATH
CHOCOOBI MOTYYEHUS TEJ BPAILLICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojokeHue chepbl U MI0CKOCTH;

BBIYHCIISTh BETMYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB WM TEJ BpalleHUs, 00bEMBI U
IUIOIA/IM TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeNl BpAIICHUS, T€OMETPUYECKUX Tel
C MpUMEHEHHEM (HOPMYIT;

CcBOOO/IHO OTIEPUPOBATh MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIMSAMHU TEJ BpaICHUS
¥ MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B cpepy U ONMUCAHHBIA OKOJIO cepsl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BpalllCHMS,;

BBIYHCIISATh COOTHOIICHUS MEXIYy IUIOMAIIMU TOBEPXHOCTEH M 00BEMamMu
ITOJTOOHBIX TEI;

n300paxaTh Hu3ydaeMble (QUTYypbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlleHHUS;

W3BJICKATb, UHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdOpMAITUIO
O TIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTypax, MPEICTABICHHYI0O Ha YepTekax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATD OIEpalluy Hajl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;

pemaTth TE€OMETPUUYECKHE 3aJadyd Ha BBIYUCICHUE YIJIOB MEXKIY MPSAMBIMH U
IJIOCKOCTSIMHM, BBIYUCJIEHHE PACCTOSSHUM OT TOYKM JI0 TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1A MPU PEILICHUY;
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CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IEHTPATBHON CHMMETPHH, 3epPKATBbHOW CUMMETPHH, MPU TOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUThb CEYEHHS MHOTOTPAHHUKOB W TeJl BpalICHUS: CEUCHHs] LUIUHIpPA
(mapasienbHO ¥ NEePIEeHIMKYIISIPHO OCH), CeUeHUsI KOHYca (TTapaijieIbHOe OCHOBAHUIO U
MPOXOIsIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUSI, METO]] IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TECOMETPUICCKUEC YTBEPIKICHNUS,

MIPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEAIOJIArafoiX HECKOIBKO IIArOoB PEIICHUS, €CIM YCJIOBHUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEIIMYUUH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
[P PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, AHAIIM3UPOBATH M
OIICHMBATh PCAJIbHBIC CUTYAIlHH, PUMEHATh W3yYEHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA
B TIpollecC€ TMOMCKA pEHIeHUs MaTeMaTH4YeCKu CHOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICITUPOBATh PEaNbHBIC CHTYAIlUd HA SI3BIKE TE€OMETPHH, UCCIIEIOBATh TOCTPOCHHBIC
MOJICNIA C HWCTOJB30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsi,
penaTh NpakTUUECKHe 3aa4u, CBI3aHHBIC C HAXOXKIEHUEM T€OMETPUUYECKUX BEIIMUNH;

UMETh TIPEICTABJICHNUS] 00 OCHOBHBIX dTalax pa3BUTHS F€OMETPUM KaK COCTaBHOM
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/IbI JEATEIHHOCTH
OcHOBHOE cofepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

Ha PUCYHKE TUIOCKOCTH, MapalIeIbHBIX
OpSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[TonsTHs: MepeceKaronmecs mI0CKOCTH,
nepeceKaroluecs npsiMasi U II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
POCTEHININX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHUs IPSMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE.
O0603HaYeHUs PAMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOU BBIMOJIHSAETCS TIIAHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUUECKUE
BBIBOJIbI U3 AaKCHOMATHKH IIJIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALNEH KOTOPBIX
SIBJISIIOTCA AKCMOMBI T€OMETPHH.
N3y4aTh, NpUMEHSTH IPUHITUIIBI
MMOCTPOEHHUS CEUEHUM.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUECHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEepEeHOCca CEKYIIEH MIOCKOCTH.
Pemats cTrepeomerpudeckue 3a1auu:
Ha OMpEICJICHUE BUJA CEUYCHUS U
HAXO0XJIEHUE €r0 TUIOIA/IH.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npy pEICHUH 33/1a4
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nupamMubl, Kyoa v IPU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTyYEHHBIX TUIOCKOCTEM.
PackpairBanue mocTpOEHHBIX CEUEHHI
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeyIONTHE TUNTAHUMETPUIECKUE (haKThI
1 METOJbI:

Teopemsr Qarneca u

O MPOMOPUHOHATBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOCApEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
[IpsAMOYTONIBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN JIMHUU
TpeyroiabHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[Tomy4ats nmpencraBieHus 00
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

BzanmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaroImuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
MPSMBIX.

[TapamienpHble IPsAMBIE

Knaccuduimposats B3auuMHOe
pacmooKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPHUPYSI
PUCYHKAMHU U MIPUBOJS IPUMEPHI
U3 PEaNbHOM KU3HHU.
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B IPOCTpPaHCTBE. Teopema

0 CyILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIEeH

Ha JIAHHOW MPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apanensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MMAPAIIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
YTroa Mex1y nIpsAMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacCIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

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

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
MAPAJUICITBHBIMU NPSAMBIMU; TEOPEMY

0 TPEX MaAPAIUICIIBHBIX MPSIMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEILIUBAIOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOpEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapajuieNIbHbIM U [IEHTPAJIbHBIM
IIPOEKTUPOBAHUEM M KaK BBITIOJIHSIECTCS
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA NapajjI€IbHOIO
MIPOEKTUPOBAHMUSL.

N300pakats B mapaieIbHON
MIPOEKLINU Pa3HbIE TEOMETPUUECKHE
burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTE JOKa3aTeIbHbBIE
pacCyKJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHMBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaennpoBaTh peaabHbIC CUTYalHH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETT
C UCII0JIb30BAaHUEM IT'€OMETPUUECKUX
MOHSITUN U TEOPEM, arrapaTa aiareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LEHTPAIBHOM IIPOEKTUPOBAHUH

1 00 uctopuu padboT O TEOPHUH
NEPCIEKTHUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOM U TIIOCKOCTH
B IIPOCTPAHCTBE, PUBOIS
COOTBETCTBYIOIINE MTPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U I0KA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

ITocTpoeHne cedeHus1, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICITBHOTO APYTOW MPSIMOM.
Pacuér orHomienuii. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHui Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamensHble mockocTu. [lprusHaku
MapaJJICIbHOCTH JABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHALJICKAITYIO JAHHOM MIIOCKOCTU U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 0Tpe3Kax mapayiyiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKY NapaJICIbHBIMU

W3 PEaJbHOU KU3HU.
DopMyIMPOBATh ONPEIEICHUE
NapaJuIeIbHBIX MPSIMON U INIOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IIJIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHOCTH
IPSIMOU U TUIOCKOCTH.

Pemars crepeoMeTpuueckue 3a1a4n
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAIITIENBHOCTHIO
IIPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE.
PemaTte npaktuueckue 3amaun

Ha IIOCTPOCHUE CEUEHUN Ha YepTe)Kax
TeTpa’pa U napajuieIeIuIea.
Pewrats crepeoMerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHBIE PACCYKICHUS

IIPU PELICHUU T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIEIbHOCTHIO
IJIOCKOCTEH.

CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYAlluH, CBS3aHHBIE

C APaAJUIEIBHOCTBIO IIPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JIEJIMPOBATh PEATIbHBIC CUTYALINH,
CBSI3aHHBIE C IAPAJUIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
IIPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha [JIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTU MPSAMOU U
JI0CKOCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K TJIOCKOCTH. [Iimockoctu u
NEPHEHIUKYJIAPHbIEC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIIAPAX
(mpsimast u oOpaTHasi).

AKTyanu3upoBaTh (DaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
@OopMyIUPOBATH ONPEICIICHHUS:
MEPIIEHAUKYJISIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE NIPSIMOM,
MEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIeMMY

O MEPIECHINKYISAPHOCTH IBYX
MapAJUICIIbHBIX MPSIMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAXKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOM
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHUHU U €IUHCTBEHHOCTHU
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N300paxxkaTh B3aMMHO
MEPIIEHAUKYJIISIPHBIC TPAMYIO
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Yroa Mexay CKpelnBarOIIMUCS
psMbIMU. [1OMCK NeprIeH TUMKYISIPHBIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceyenuii kyoa, IPU3MBI,
IIPAaBUJIBHOW NMUPAMU/IBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTr
CUMMETPHUM B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSAMOM M TUNIOCKOCTH KaK CJIEICTBUE
cummeTpuu. lIpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NIEPIECHANKYJIAPBI: CHMMETPHS, CIIBUT
TOYKHU 110 NapajuieJIbHON MPSAMOM.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IUIOCKOCT.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEePIECHIUKYJIApa JUIs IpyTrux obdactei
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jl0Ka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN MPSMOU Ha TIJIOCKOCTB,
HETIEPIICHIUKYISIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

00 OPTOrOHaIBLHOM MTPOEKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O MPOEKIIMH
TOYKH Ha NPSIMYIO.

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

Pewats npukinaaneie 3agauu,
CBSI3aHHBIE C HAXO0XKICHUEM
r€OMETPUYECKHUX BEJINYHUH.
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Pemate crepeomeTpuyecKkue 3anavu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LUEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.
AHanm3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C NEPHEHAUKYIIIPHOCTHIO IPSIMOM U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAaHUEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHHME: Yron Mex 1y NpsIMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEeMa KOCHHYCOB.

IToBTOpEHHME: yron Mexmy
CKPEIIHUBAOIIUMUCS MTPSIMBIMH

B IIpOCTpaHCTBE. I'eomeTpuueckue
METO/Ibl BBIYMCIICHMSI yTila MEXKIY
IPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJIAHUMETPUHU, PEIICBAHTHBIC TEME,
[IPOBOJIUTH AHAJIOTUU.
DopMyIUpPOBATH OIIPEAECIICHUE
JIBYTPaHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YIIIOB ABYTPAHHOIO yIJIA.
KnaccuduimpoBaThs AByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaAyCHON MEpHL.
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JIByrpanHsliil yroy. CBOMCTBO
JIMHENHBIX YIVIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO ITEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEePIEHANKYIIPHOCTH TUIOCKOCTEH;
TE0-peMa O IPSIMOI IepeceYeHUs IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOWCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
Teopema o AuaroHa Iy NPsSIMOYroJIbHOTO
napaJijIesIeNuIe1a U CIeICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
npsiMble, TapAJJIEIbHBIE TNIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pPacCTOsTHUE MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyIspos,

@OopMyIMPOBATH ONIPEACICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIEHIUKYIISIPHOCTH JIBYX
IJIOCKOCTEMN.

@opMyIUpPOBATH CIEICTBHUE

(13 mpu3HAKA) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHANKYISIpHA
IIPSAMOM, IO KOTOPOH NIEPECEKAOTCS BE
IJIOCKOCTH, 3T ITIOCKOCTSIM.
Jloka3pIBaTh yTBEPKICHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 He€ 0 IMaroHaIAX MPSIMOYTOJIBHOTO
napasuielienunesa.

Pemate cTepeoMeTpudecKre 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTD
MPSIMBIX U TJIOCKOCTEHN, UCTIOIb3YS
MJIAaHUMETpUUECKue (DaKThl U METOIBI.
[IpoBOAUTH JOTUUECKU KOPPEKTHBIC
JIOKa3aTEIbHbBIE PACCYKICHUS TTPU
pELIEHNH T€OMETPUYECKUX 3a/aY,
CBSI3aHHBIX C IEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEHN.

AHaIU3UpPOBATh U MOJIEIIUPOBATH

Ha A3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSTHUN OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPENIMBAIOIINMUCS MTPSIMbIMU

C IIOMOIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YTila. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3M4eCKHUe JIMHUN Ha 3emiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ U C UCIIOJIb30BAaHUEM
anmapara ajnreopsbl.

Pewiars npukinagHbie 3a1a4H,
CBSI3aHHBIC C HaXO0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMaru3anys 3HaHH:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimas u HakIOHHAA
npu3Msbl. [IpaBunbHas nmpusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenune, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Diinepa. [IpaBusnbHbIC U
NIOJIyIIPABUIIBHBIE MHOTOIPAHHHUKHN

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEUYaHus,
KOMMEHTApUU.

AHaIM3UPOBATH PELICHUE 3a0a4H.
PucoBaTh BBINTyKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHAaBJIMBAThL OOIUN BU
BBIITYKJIOTO MHOTOTPAHHUKA 110 IBYM
€ro0 MPOEKIIUSM.

Jloka3bIBaTh CBOMCTBA BHITYKIIOTO
MHOTOTPaHHHKA.

PurcoBath BBITyKJIbIE MHOTOIPAaHHUKHU
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
IIOCTPOEHUE NPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIBHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuiesIeIMInea, YMHOKEHHUE BEKTOpa
Ha YMUCII0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OTHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYMCIICHUE YIJIa MEXKy BEKTOpaMu

B ITIPOCTPAHCTBE.

[Ipocrenmue 3anaumn ¢ BEKTOpaMu

AKTyanu3upoBaTh (HakThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHHU.

OnepupoBatTh MOHITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILTaHapHbIE BEKTOPbI. [IpuBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JIEUCTBUU CIIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha YHCJIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J10060T0 BEKTOpa 1Mo TPEM JaHHBIM
HEKOMILTAaHAPHBIM BEKTOpaAM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIMsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMECHHBIX MH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHMA

Pewmats crepeomerprueckue 3anadn
Ha JJ0Ka3aTeNbCTBO MATEMATHUECKUX
OTHOLICHUH, HAX0XKJACHUE
reOMETPUUYECKUX BEJIMYUH (IJIMH,
YTJIOB, TUIOIIAICH, 00BEMOB).
Hcenonb30BaTh NpU peLICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIIbHbBIE PACCYKICHU

IIPU PELIEHUN CTEPEOMETPUIECKHUX U
IUIAHUMETPUYECKHUX 3a/1a4.
CpaBHUBATH ¥ aHATM3UPOBATH
peanbHbIE CUTYAIUU U BBISIBISATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS HA
A3bIKE TE€OMETPUMU.

MopenupoBaTh peajbHyH0 CUTYaLUIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATH
IIOCTPOECHHBIE MOJIEIIN, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM arnapara ajareopsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOrpamMMBl IPU PEIICHUH 3a/1a4.
Ilomy4ats npeacTaBiIeHUe O TEOMETPUU
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIEAYIOIIEH OKPYXKAIOIIUK MUD,
CBSI3aHHOH C peabHbIMU OOBEKTaMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
JKA3HEHHBIE CUTYAlLlUH O POJIN
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LIEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

Hcnonb3oBath HU(POBBIE PECYPCHI

I/ICCJICIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPa AKTyanu3upoBath (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npoussenenue. JInneneie
HEPABEHCTBA, JINHENHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI Pacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pPacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpAMHATaX.

Haxoxnenue paccTosHul OT TOYKU
710 TIJIOCKOCTH B KyO€ U MpaBUIIbHOM
MUpaMuIe

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

CBOAUTH NEUCTBUSL C BEKTOpPaMU

K aHAJIOTUYHBIM JICUCTBUSIM C UX
KOOpJWHATaAMH.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOEHUS U €r0 CBOMCTBA.
Bpraucasth ¢ MOMOIIBIO CKAIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
M€Ky HUMU, YCTaHABIIUBATh
MEePIEHANKYJIIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dbopMyTy pacCTOSHUS OT TOUKH

JI0 TUIOCKOCTH.

Pemars 3agaun, coueras
KOOPJAWHATHBINA Y BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKA3aTEIbHBIE PACCYKICHUS

IIPY PELICHUHU T€OMETPUYECKUX 3a]1a4
Ha IIPUMEHEHUE BEKTOPHO-
KOOPJIWHATHOT'O METO/A.
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AHanu3upoBaTh U MOJEIINPOBATH
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHbBIE BEKTOPAMHU U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN

15

CedeHust MHOTOTPaHHUKOB:
CTaHAapTHbIE MHOTOI'PAHHUKH, METO/T
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NIEPECEUCHHUSI NPSIMBIX U IJIOCKOCTEM.
[TapanyenbHble PSMBIE U TIIOCKOCTH
napaJijiebHbIE CEYEHUS, PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.
[lepnenaAuKyIJISIpHBIE IPSIMBIE U
IJIOCKOCTHU: CTaHJAPTHBIE MTAPhI
NEPHEHANKYJIIPHBIX TUIOCKOCTEN U
OPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB, TEOpEMA O TPEX
NEPIEHINKYJIAPax, BBIYUCICHUS JJINH

CTpouTh ceueHusl.

Pemathk crepeomMeTpruuecKkue 3a1auu
Ha JJ0Ka3aTeIhCTBO MaTEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUYCCKUX BEJIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws3oBaTh npu pemieHnn
CTEpEOMETPUYECKUX 3a7a
MJIaHUMEeTpUuueckue hakThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIS
JTIOKa3aTeIbHbIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aj1a4.

CpaBHMBATH U AaHATTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI 0 100us

peabHbIC CUTYallUU U BBISIBISTh
BO3MOHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MoaenupoBaTh peaibHyI0 CUTYAIHIO
Ha S3bIKE TEOMETPUU U UCCIEAOBAThH
MOCTPOCHHBIE MOJIENIH, B TOM YUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajareOpsl.
Hcnonb3oBaTh KOMIBIOTEPHBIC
IPOrpaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yaBoeHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenuIea.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIICHUEM 00bEMaA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM NPSIMOIA TPU3MBI.
CrepeoMeTprueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM pu3Mel. [IpuknagHeie
3a/1ayu, CBA3aHHbIE C 00BEMOM
MPSIMOU MIPU3MBL.

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Temna, 00bEM MPSIMOYTOIBLHOTO
napajuiesienunesaa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapasulelienuIea,
CJICJICTBUS U3 HEE.

Pa3pes3ars MHOrOrpaHHuKH,
NepeKyIaablBaTh YaCTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
IPSIMOYTOJILHOTO MapaJijIeIenuIea,
MIPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIACHUS C LEIbIO BbISIBJICHUS
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Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHomleHne 00bEMOB IMUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknaaHbie 3a7a4u 110 TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue 00bEMOB. Brruncnenue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU.
AHanM3upOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapajuIeseuIIe 1a,
IPU3MBI, TUPAMHUJIBI.

HccnenoBats MOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ U C UCTIOJIB30BAHUEM
amnmnapara anreopsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
TEJI.

Jloka3bsIBaTh T€OpEMy 00 00bEME
HAKJIOHHOW MPU3MBI HA IPUMEPE
TPEYTroJIbHON MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMuabl, GOPMYITHPOBATH CIICICTBHS
U3 Hee: 00bEM yCeUEHHOM MUPaMU/TBI.
BriBouTh (hOopMyITy JJIS1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpazyroiye UIHHAPUIECKON
HIOBEPXHOCTH.

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
UIMHAPUYECKAs IOBEPXHOCTb,
mHAp. M3ydaTh cCriocoOBb
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noepxHocTH. Konyc. CeueHne KoHyca
IUIOCKOCTBIO, MapaJuIeIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. 300pakeHre KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuueCcKHe 3a/1a9n

HAa JI0KAa3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3a1a4u, CBI3aHHBIE

C LIWJIMHJIPOM.

Cdepa u map.

[Tepeceuenue cdepor u mapa

¢ miockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. Bun n
U300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

Cummetpust cepsl u mapa.

NOJIYYEeHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIMJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OHO ONIEPUPOBATH MOHITUSIMH:
KOHUYECKas IOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
NIOJIy4EHHS] KOHUYECKOW [IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, IEPIEHAUKYIIAPHON

K OCH.

BoiBoguTh (hOpMyYIIBI 7151 BEIUUCIECHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TET
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]a4H, CBI3aHHBIC
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA O0OKOBOM U TTOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcrnons30Bath MpU peIIEHUN 33]1a4
IUTaHUMETpHUUYecKHe (HaKThl U METOIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

HAa JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUMU
MJI0CKOCTBIO.

[IpuknagHbie 3a1a4u, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYXKHOCTH

HAa TJIOCKOCTH, BBIUHUCICHUS

B OKPYKHOCTH, CTaHIapTHBIE
noo0usl.

Pasznuunbie komMOUHaIMY TEI
BpAICHUSI 1 MHOTOTPAaHHUKOB.
3anmauu no Teme «Tena u MOBEepXHOCTH
BpaILCHUs»

AHaJIM3UPOBATH U MOJICIUPOBATH

Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYAIINH, CBSI3aHHbBIE C KOHYCOM

U WINHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBath (DaKThl U METOBI
MJIAHUMETPUH, PETIEBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO ONEpUPOBATH TOHATUSIMHU:
chepa u map, UEHTpP, paaNyC, TUAMETP
cdepsl U mapa.

HccnenoBaTth B3aMMHOE PacoyioKeHUE
chepbl U TIIIOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeJbHOM TIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIIOCKOCTH.
BriBouTh (hOpMYyTy JJ1S1 BEIYHCIICHUS
riomaau cepsl yepes3 paauyc chepsl.
Pemiats ctepeomeTpuueckue 3a1auw,
CBs3aHHBIE cO c(hepoil U mapom,
HaxXO0XKJICHUEM ILIomaau cepsl u eé
yacTel, MOCTPOCHUEM CeUEHUN cepbl
U 11apa.
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AHaIM3UPOBATH U MOJIEIINPOBATH

Ha SI3BIKE TEOMETPUH PEAJIbHBIC
CUTYallMH, CBSI3aHHBIE C IapOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHALIMH TEJl
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npy penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUUECKUE (PaKThl U1 METO/BI.
Pemars crepeomerpuueckue 3anaum,
CBSI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUH TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPAHHUKOB.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PELICHUHU I'€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NIEPIIEHAUKYJIISIPHOCTHIO
IIJIOCKOCTEMN.

AHaIM3UPOBATh U MOJEIUPOBAThH HA
A3bIKE TEOMETPUH PEATIbHBIC CUTYallUH,
CBSI3aHHBIE C MHOTOT'PAaHHUKAMM.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara aareOpsl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUH/IPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIMHAPA.

Brrancienne 005EMOB TE

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

IInomaau 60KOBOM M IOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
IWIMH]Ipa, KOHYCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 006 00béme miapa. [1nomanb
cdhepsl.

CrepeoMeTpuuecKue 3a/1a4u,
CBSI3aHHBIC C BEIYHMCIICHUEM 00BEMOB
napa, IapoBOro CerMeHTa, IapoBOTO
CeKTopa.

[IpuknagHbie 3a0a4u 110 TEME
«OOBEMEBI TEII», CBA3aHHBIE

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOoTHOIIECHUS MEXKTY TIIOIIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB00OIHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, IIoNaab HOBEPXHOCTH.
dopMyIHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BbEME
HUIUHIpa; 00 00BEME KOHYCA.
BriBouTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCIIE U C UCIIOJIb30BaHUEM
amnmnapara anreopsl.

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

CB00OOAHO ONEpUPOBATH OHATUSAMMU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpMYIIBI 17151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, TUIOMIAU CHEPHI.
Jloka3wsIBaTh TeOpeMy 00 00BEME T1apa.
Pemats crepeoMeTpuueckue 3aauu,
CBSI3aHHBIE C O0BEMOM I11apa, IAPOBOTO
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TEJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1Mo g00UH.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BBIYUCIEHHEM 00BHEMOB
TeJ W TUIOIIAJel TOBEPXHOCTEH

CETMEHTA, IIapOBOT0 CEKTOPA,
IIOMIAABIO CHEpHI.

CpaBHUBAThH U AaHATTU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanuM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIE
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
rapa, IapoBOT0 CErMEHTA, APOBOTO
CErMEHTA, IJIOMIaAbI0 CPepHl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
1o100HbIE TeIa B IPOCTPAHCTBE.
Boruucaste 00bEMBI TEJT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeoMeTprueckue 3aaaum,
CBSI3aHHBIC C COOTHOIIEHUSIMH MEXTY
TUIOMIAASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHBIX TE.
[TpoBOIUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYKIACHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
UHTErpaJia, HaX0XKJICHUEM
COOTHOIICHHS MEXTY TIOIIA ISIMH
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TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00bEMAMU
MOBEPXHOCTSIMU Te,

HAa JIOKa3aTeIbCTBO U HA HAXOXKICHHE
r€OMETPUUYECKUX BEJTUYHH

JIBu>xeHust

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCTBO puryp. O6mme cBoiicTBa
NIBIDKEHUM. BUIbl ABMOKEeHU
napasuiesIbHbIA IEPEHOC, LICHTPaJIbHAs
CUMMETpHSI, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

['eomerpruueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHHUS

[IprmMeHsITh paBUJia BBITIOJHECHUS
JIEUCTBUU CJIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

HA YKCJIO MIPU PELICHUH 3a/1a4.
Haxonute koOpauHaThI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcnoMHUTSE onipeienieHre CKaIspHOTO
YMHOEHHUS U €T0 CBOKCTBA.
Bb1ynciisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOEHUS ITTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYyalliH, CBSI3aHHBIC ¢ (PU3NUECKUMU
BEKTOPHBIMU BETUYMHAMH.
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Hcnonp30Bath pu perieHU  3aad,
CBSI3aHHBIX C BEKTOpaMu

B MPOCTPAHCTBE, TFIAHUMETPHUCCKHE
(baKThl ¥ METOJIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceOs,
JBIDKEHUE TTPOCTPAHCTBA;
[IEHTpaJIbHAsI, OCEBas U 3epKabHas
CUMMETPHH, NTAPAJIIENBHBIN TEPEHOC;
PaBEHCTBO U moj00ue puryp.
JlokasbIBaTh YTBEPXKICHUS O TOM, YTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBIMOTHATH
npeoOpa3oBaHus MOI00US.
OnepupoBath NOHATUSAMU: TpSIMasi U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C MCIOJIb30BAaHUEM JBHKCHUU.
Hcnonp30BaTh pu pelIeHUH 3a/1a4
JIBWKEHUS TIPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMS 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METO/IOB Kypca T€OMETpUH
10-11 xiraccoB, cucTEMATHA3 AN

Pemrars crepeomerpuueckue 3agauu
Ha J0Ka3aTeJIbCTBO MAaTEMAaTUUECKUX
OTHOIIICHUM, HAXO0XKICHHUE
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3HAHUM.

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

reOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TLJIOIIAeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3aa4
IUTAaHUMETpUUYECKHE (PaKThI

U METO/BI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELICHUH CTEPEOMETPUIECKUX
U IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATD
peasIbHbIE CUTYallUH U BBISBIATH
BO3MOYKHOCTb €€ MOJEJIMPOBAHUS
Ha SI3bIKE TE€OMETPHH.
MoenupoBath peaibHyIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreopshl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a1a4.

[Tosmy4aTh npeicTaBI€eHUE O TEOMETPUU

KaK O pa3BHUBAIOLLEHCS HAYKeE,
VICCIIEYIOLIEN OKPYIKAIOLIUN MHUP,
CBSI3aHHOM C peaJbHbIMU OOBEKTaMHU,
IIOMOTAIOLIEN PELINTD PEATIbHBIE
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YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBISIETCA
NPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriyOJE€HHOTO YPOBHS
Ha YypOBHE CpelHEro oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4YeH
Ui (popMHpOBaHUS y OO0YYarOIIMXCsl CTATUCTUYECKOW KyNbTYpbl M IMOHUMaHUS POJIU
TEOPUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3YYEHHMs CIy4YalHBIX
COOBITUH, BEIMYUH U mporeccoB. [Ipu n3ydenun kypca o0oramaroTcsi npeacTaBlIeHUs
oOy4JaronmMxcs 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTE€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanre yueOHOTO Kypca HalpaBJIEeHO HA 3aKPEIUICHHE 3HAHWH, MOTYyYEHHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKaromero mupa. B pesynbrare
y oOyyaroumuxcss JOJDKHO  chOpMHUpOBAaTbCA  MpEACTaBIEHUWE O  Haubosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIONb3YEMBIX VISl ONKUCAHUS
aHTPOIMOMETPUUECKUX U JeMOrpauuecKux BeJMUYHH, MOTPEIIHOCTEN B pa3IMyuHbIe poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEIUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TaKXke€ COLMAJIbHBIX U
MICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT anmnapaT aHaiau3a OoJIbIINX JaHHbIX. LleHTpanbHyI0 YacTh y4eOHOro
Kypca 3aHMMaeT O0CYyXXJIeHHE 3aKOHa OOJIbIIMX 4YKcel — (PyHAaMEHTaJIbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIET0 MaTEMaTUYECKYIO (hOpMaTH3aIHIO.

B cooTBeTcTBUM ¢ yKa3aHHbBIMU LIE€NMSIMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BBIJCNIEHBl OCHOBHBIC
conepkatenbHble JUHUU: «CiydailHble COOBITHSL U BeposiTHOCTU» M «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JJMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOKECTB, HEOOXOIMMBbIE JIJIsl TIOJHOIIEHHOTO OCBOEHHUS Marepuaia JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHUM «CiyyaiiHble COOBITHSI U BEPOSTHOCTU» CIY>KUT OCHOBOM
Uit GOpMUpPOBAHMSI TIPEACTABICHUM O paclpeleleHUd BEpPOSTHOCTEH MeEexAy
3HAQYEHUSAMU CIIy4aWHBIX BEJIWYMH. BaXHyH0 4acTh B 3TOM CONEPKATEIBHOW JIMHHUU
3aHMMAaeT U3yYEHUE F€OMETPUUECKOI0 1 OMHOMMAIIBHOTO pacipeesieHui U 3HAKOMCTBO
C X HEIPEPBIBHBIMU aHAJIOTAMH — ITIOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPENCIICHUSAMM.
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Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydYaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHUH C TIOMOIIBIO HenpepblBHbIX (yHKIUH. OCHOBHOE BHHMMAaHHE
yIeAeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKMCAaHUE D3TOM CBSI3M C MOMOIIBI0 KO3 duimeHTa
KOPPEJISIIIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIEMEHTHI COACpKaHHs Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUs», U3YYCHHYIO HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUHU.

Emé oauH 3neMeHT colepikaHus, KOTOPbIA IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTyHArOIIUX
B €AUHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpelesIeHHEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOLINI XapaKTep U SBIAETCSA aKTyaJIbHBIM JJIs OyIyIIUX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HA  Yy4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHbBIE
C 00111eCTBEHHBIMH HAayKaMH, [ICUXOJIOTUEH U YIIPaBICHHUEM.

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

COAEPKAHUE OBYUYEHUSA
10 KJIACC

I'pad, cBa3ubiil rpad, mytu B rpade: uukiasl U uenu. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHUSA. DJIEeMEHTapHbBIC
coObITUs  (McX0Abl). BepoaTHOCTh cliydaliHOro coObITHUS. BAM30CTH YacTOThl U
BEpOSITHOCTU cOObITUH. Ciy4yailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JEMEHTapHBIMU
COOBITHSIMHU.

Onepauun Haja COOBITHSMH: IEepeceuyeHue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia C0KEHHS] BEPOATHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHUE BEpOATHOCTEH. JlepeBo ciy4alHOro
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIl cioydyaliHbI ONBIT (KCIBITAaHUE), yclex W Heynada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui bephynnu. CrydaiiHblil BBIOOp M3 KOHEUHOI
COBOKYITHOCTH.

Cnyuaitnas BenmuuuHa. Pacnipenenenue BeposiTHocTel. [{lnarpamma pacnpeaeneHusl.
Onepaunn Haja clly4ailHbIMU BelIMUWHaMu. buHapHas ciydaiiHas BennuuHa. [Ipumepst
pacrpeiesieHui, B TOM YHCIIe TEOMETPUYECKOe U OMHOMUATBHOE.
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11 KJIACC

CoBMeCTHOE pacnpeeneHue IByX ClIy4alHbpIX BeIMYUH. He3aBucumele ciayyaiiHble
BEJIMYUHBI.

MatemaTnueckoe OXUAAHUE CIOy4yailHOW BenuuuHbl (pacnpenenenus). Ilpumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OXKuJaHWe OWHAPHOW CIIy4allHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4eCcKOe 05KHUIaHNE T€OMETPUIECKOTr0 1 ONHOMHUAIBLHOTO
pacnpeeeHuu.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BEJIMYMHBI. MaremMarudeckoe  OXHUIaHHE
IIPOU3BEACHUSA U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIy4alHBIX BeJIMYMH. [{ucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOTO pactpeneneHus. Jlucnepcus U cTaHgapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnimméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpmIMX yKcen. BelOOpoUHBI MeToA uccienoBaHuidl. BeIOOpOUYHBIE XapaKTEPUCTUKH.
OueHuBaHNe BEPOSITHOCTU COOBITHSI IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocterimmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BennuuHbL.  [Ipumeppl. @yHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpesernicHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
IIPUBOAIINE K MIOKA3aTEIIBHOMY PaCIpEAEICHUI0. 3a1a4d, TPUBOIALIME K HOPMAIBbHOMY
pactpeneneHuo. OyHKIMUSA MUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIUS IOTHOCTU BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenns. OyHKIuUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHUCHUMBIX COOBITUNA. 3aJayu, TPUBOMASILINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JBYX BEIUYMH. BbIOOPOUYHBIN KOI(P(OUUIHUEHT KOPPENALHH.
Paznuuue mexny JNMHEHHOM CBA3BIO M NPUYMHHO-CIEACTBEHHOW CBs3bI0. JIMHENHas
perpeccusi, METO] HAMMEHBIINX KBAIPaTOB.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayquTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: Tpad, TIockuii rpad, cBs3HBIN rpad, MyTh
B rpade, Letb, IIUKI, JEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIy4YalHOTO HKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOEe COObITHE (PIEMEHTApHBIA HCXOJ) CIIy4ailHOro
OMbITa, HAXOJWUTh BEPOSTHOCTH COOBITHM B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXoAuTh U (OpPMYIMPOBaTH COOBITHA: IepecedyeHrue, OOBEAMHEHUE aHHbBIX
COOBITHH, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BATh JAHAarpaMMbl Dijepa,
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KOOPAMHATHYIO MPSMYIO 7Sl pEHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSAMU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIyYaHOIO OMbITA, UCHOJIb30BATh
dbopmyny monHOM BeposiTHOocTH, QopMmyny bailieca mpu penieHun 3agad, ONPEAENsTH
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OpTraHU3AIUH CITy4YalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJISl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, AJIIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITa, PEIICHHS 3aJlady MO TEOPUU
BEPOSATHOCTEW;

CcBOOOJHO OMEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4ailHBIA OMBIT (UCIIBITAHUE),
yCIIEX M HEY/Ia4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUsI UCTIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUHM HCHBITAHUI 10 MEPBOTO yclexa, B CepuUu UCIbITaHuN bepHymiu,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OINEPUPOBATH TMOHATUAMHM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpamMma pacupeleleHus, OuHapHas ciydailHas BeJlIWYHUHA,
F€OMETPUYECKOE, ONHOMHUAIIBHOE PACIIPECIICHHE.

K koniy 11 kiiacca o0yyaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEACICHNUE ABYX CIIYYalHbIX BEJIUYNH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO PACIpEACICHHUs] JBYX  CIyYalHBIX BEJIMYUH
JUI. BBIACJICHUS] PACTIPENCIICHUA KAXKJAOW BEJIUYMHBI, OIMPEACICHUS HE3aBUCUMOCTH
CIIy4YalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOTO  OXKUJAHUS
IpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUJaHUE OWHOMHMAIBHOTO U
Tr€OMETPUYECKOTO PACIIPENECIEHUM;

CBOOOJTHO OINEpPUPOBATH TMOHITHSAMHU: JTUCHEPCHs, CTaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYUHBI, IIPUMEHATH CBOWCTBA JHUCIEPCUU CIIyYaWHOM BEJIIMYMHBI
(pactpeneneHusi) TpU pEUICHUM 3aJlad, BBIUYUCIATH JUCIEPCHUIO U CTaHIAApPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHI;

BBIYUCIISATh BBIOOPOUHBIC XapPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATH
XapaKTEPUCTHUKH  TEHEpPaJbHOM  COBOKYMHOCTH  J@HHBIX 1O  BBIOOPOYHBIM
xapaktepuctiukaM. OICHMBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YUYEHHBIMU PACTIPEICICHUSIMMU.
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10 kaace
Ha3Banue KonunuectBo OcHOBHBIE BU/IbI JEATEINHHOCTU
pazjesna (TeMbl) 4acoB Ocnosroe conepanne 00yJaroImmxcs
DneMeHThI Teopun rpadoB 3 I'pad, cBs3HbBIN rpad, peacTaBiIcHNEe [IpeacTaBasiTh OOBEKTHI U CBS3H
3a/1auu ¢ OMOIIBIO rpada. MEXIy HIMHU C TIOMOIIBI0 Tpada,
Crenenb (BaJIEHTHOCTH) BEPIITUHBI. HAXOJUTh yTH MEXKy BEpIIMHAMU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mnockoctu. [lepeBo Brinenars B rpade nenu v IuKIIbL.
CIIy4aifHOTO SKCIIEpUMEHTa CtpouTh 1epeBo MO OMUCAHUIO
CJIy4allHOTO OIMbITa, OMUCHIBAThH
Cly4JailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pematp 3a1aun ¢ moMoIbIO
rpados
CryJdaliHbI€ OTIBITHI, 3 CriyJaifHbIE SKCTICPUMEHTHI (OTTBITHI) BriensaTe 1 onmuchIBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITHUS. DJIeMEHTapHbIE
coObITHs (Mcxoasl). BeposiTHOCTD
ciydaitHoro coObiTus. BepostHoctu
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU

Clly4ailHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY cnoBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beIMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. DopMyIia CI0KECHUS
BEPOSTHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath AuarpamMmel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYIUICHUS
JIPYTUX COOBITUH B CIIy4ailHOM OTIBITE.
Pemiars 3a1aun, B TOM 4ncIie

C UCITOJIb30BaHUEM JI€PEBA CIIyYalHOTO
omnbITa, (OPMYJ CIOKECHUS

Y YMHOXKEHHS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KomM0OuHatopHoe npaBuio yMHOKEHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3Y4YeHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTApHBIX COOBITHUI B CITy4ailHOM
OTBITE.

[Tonp3oBatbes hopmyoit u
TpeyroysbHUKoM [Tackans

JUTSL ONTPENIENIEHUS YHCIIa COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPAKEHUU

75



denepanbHas padodas nporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XHBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucripITaHue), ycrex 1 Heyiaya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyim. HeszaBucumele ucnbITanus. Pemars 3a1aun Ha momck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIIeXa
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuu. B CepUsX uclblTaHul bepHyuu,
Ciy4aiiHblil BEIOOP U3 KOHEUHOM a TAK)K€ B OIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTnueckas padbota C MCIIOJIb30BaHHUEM KOMOMHATOPHBIX
C HCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB U (HopMyIl, B TOM YUCIIE B XOJIC
TaOIUIY IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHIapTHBIX (PyHKUIUN
Ciy4aiiHbIE BEJTMYUHBI 14 Cny4aiinas BennuuHa. Pacipennenenne OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pactpenenenusa. Onepanuu

HaJl CJIy4YalHbIMU BEJIMYMHAMU.
[Ipumeps! pactipenenennii. bunapHas
ciy4aiiHas BenruyuHa. ['eomerpuyeckoe
pacn-penenenue. bunomuanpHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMmecTHOE pacnpeeieHUE ABYX
ClIy4arHbIX Benu4uH. HezaBucumele
city4aiiHble BeJIMuuHbl. CBOICTBA
MaTEMaTUYECKOIO 0’KHUIaHHUS.

BEJIMYMHA, paclpeereHne, Taduuia
pacnpezeseHus, 1MarpaMma
pacnpenesneHusl.

HaxoauTh 3Ha4YeHUs CyMMBI U
POM3BENICHUS CIIyYaiiHbIX BEJTMYMH.
Ctpouts OMHapHBIC pacTpeaeTeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMETPUUYECKOE U OMHOMHUAIIBHOE
pacnpeneneHusl.

Pematsb 3a1aun Ha BEIYMCIICHUE
MaTEMaTHYECKOTO OXKHIAHUS.
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MareMaTtrnyeckoe OKugaHue OMHAPHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenuit. Jlucnepeus u
CTaHJApPTHOE OTKJIOHEHHUE. [[ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacupenencHusl.

[IpakTuueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEIEIICHU.
N3yuaTe CBOMCTBa MaTEMAaTHYECKOTO
OKHJIaHUS.

Pemrate 3a1aun ¢ mnoMOLIbI0
WU3YYEHHBIX CBOMCTB.

1o u3yyeHHbIM popMyIamM HAXOIUTh
MaTEMaTUYECKHE OXKUIAHMS
CIIy4ailHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: AUCTIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonute nucnepcuro

110 PacIpeeIICHHUIO.

N3ydars cBOMCTBA JUCIIEPCHH.

1o n3ydeHHbIM opMyIaM HAXOAUTh
JUCIIEPCHUI0 OMHOMUATBLHOTO
pacnpeneneHus, B TOM YHCIIE B X0
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Ha3Banue KonunuectBo OcHOBHBIE BUJIBI IEATETLHOCTH
OcHOBHOE cO/IepKaHUE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa3bupath qoka3zareabCTBa TEOPEM.

Yeonimépa. Teopema bepnymm.
3akoH OosbIIKX ynces. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

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

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XAPAKTEPUCTUKAMMU.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIIILI0 BHIOOPOYHBIX
xapaktepucTtuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOUIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[Ipaktrueckas pabora

C HUCIIOJIb30BaHNUEM DIIEKTPOHHBIX
TaOIUIL

OcBauBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTUKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OreHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
HA OCHOBE BBIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0JI€ TPAKTUYECKON
paboThI
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HernpepbiBHBIE CiiydaliHbIE
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3anay,
MPUBOSIINX K MTOKa3aTeIIbHOMY

U K HOpPMAJIbHOMY paclpeIeIeHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO PaclpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeIeHUs

3HAKOMUTbHCS TTOHITHSIMH:
HEMpEpbIBHAA CITy4aliHasl BEJINUYNHA,
HETIPEPHIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTe BeposSTHOCTH COOBITHI
10 JaHHON (QyHKUIUU

IUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BriaensaTh mo onucaHuio ciy4aiHbIe
BEJIMYUHBI, pACIIPECTICHHbBIC

I10 TTIOKA3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacIpeieIEHUIO U K HOPMAJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTtrueckas pabora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

BriaensaTe no onucaHuio Ciry4ainHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

110 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHI 3JIEKTPOHHBIX
Ta0JIHIL
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CBsi3b MEXy CITy4YalilHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHUSA: KOBapHALIHS,
BEJIMYMHAMU BeinunH. Koaddumuent koppensaun. | Ko3POUIUEHT KOPPEISIIIU, JINHEHHAS
CoBMecTHbIE HAOIOICHUS IBYX 3aBHUCHMOCTb.
BeIU4YMH. BeiOopounslil koappuuueHT | OneHUBATh XapaKTep CBI3H MEKIY
Koppessanuu. Paznuuue Mexy CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
JUHEWHOM CBS3BIO M IPUYUHHO- U3 TIPUPOIBI JAaHHBIX M BHIYUCIICHHBIX
CJIIEICTBEHHOU CB:3b10. JInHEHHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonw3oBath quarpamMmbl
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX pacceuBaHus JUIsl U300 pasKEeHHUSI
Ta0IHIL COBMECTHOTO pacCerBaHUs
JTAHHBIX.
Haxonuts koapduruentsr ocu
JMarpaMMbl, B TOM YHCJIE€ B XOJI€
IPAKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI
O06001eHue u 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yYEHHOE U BHICTPANBATh

cucTeMaTH3alus 3HaHUHI

TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OMbITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsMas, AepeBo,
auarpaMmma Jiliiepa), ciydaiiHbIe

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME

OOKYMEHT MOoArnnMCAH
SNEKTPOHHOM NOAMUCHLIO

Ceptudukar: 7B63245B06A663E9B6D3D6AFC7854F58

Bnageneu: MYHUUWMAJIBHOE BIOOXKETHOE OBLWEOBPA3OBATEJIbHOE YUYPEXOEHWME
OANHUOBCKAA CPEOHAA OBLWEOBPA3OBATEJIbHAA LLUKONA Ne 9 MMEHN M.W.HEOENMHA
HenctButenen: ¢ 21.04.2023 go 14.07.2024
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