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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.

[TosicHuTeIBbHAS 3aMMCKA OTPAXKAET OOIIME IEH U 3aa9d U3YICHUS MAaTEMAaTHKH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0Y4aroIMMUCH,
MECTO B CTPYKType YYeOHOTo IUIaHa, a TaKXke MOIXOAbl K OTOOpY COJepKaHus,
K OINpEACICHUIO IUIAHUPYEMBIX pe3yJbTaTOB W K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanue OOydeHHUS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpHIE
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 oopasoBaHusi, a TaKXe MPEIMETHbIC JOCTIKECHUSI O0y4YaroIIerocs
3a KaXKJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o MaremaTuke YriiyOJaEHHOTO YPOBHS JJisl 00y4YaroIIUuXCcsi Ha YPOBHE
cpea”ero oOiero o6pa3oBanus pazpadborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TPEABABISIEMBIX K MaTeMaTHUYECKOMY
o0pa30BaHUI0, W TPAIUIUN pPOCCUHCKOro oOpa3oBaHus. Peanmuzammst mporpaMMbl
Mo  MareMaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMU  KOMIIETEHIIUSIMH,
COCTABJISIIOIIIMMU  OCHOBY JIJIi  CaMOpPa3BUTHA U  HEMPEPHIBHOTO 0Opa3oBaHUf,
I[EJTOCTHOCTh OOIIEKYJIHTYPHOTO, IMYHOCTHOTO M TI03HABATEILHOTO PA3BUTHUSI JIMUHOCTH
00yJaroIMXCsl.

B mporpamme o maremaTtuke y4TeHBI UACH U MOJ0KeHUus «KOoHIenuu pa3BuTHs
MartemaTudeckoro obOpaszoBanusi B Poccuiickoit ®enepanumn». B cooTBeTcTBUM
C Ha3BaHUEM KOHIICTIIIMM MaTeMaTH4YecKoe 00pa3oBaHue JOJKHO, B YACTHOCTH, PEIIaTh
3aadqy oOecrieueHus: HeOOXOUMOro CTpaHe 4uclia O0ydYaroIIuXcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIsI MPOAOJDKEHUs OOpa3oBaHUs IO Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIIOYAs MPENoIaBaHNEe MaTEMaTHKH, MaTEMaTUYECKUE UCCIICIOBAHNUS,
paboty B cepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYrux, a Takke oOecredeHus
JUTSL K&KII0TO 00YYaroIerocss BO3MOKHOCTH JTOCTIKCHHSI MAaTEMAaTHIECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypOBHEM. VMIMEHHO Ha pelieHue ITUX 3aaad
HalleJIeHa MporpaMmMa o MaTeMaTHKe yriayOJEHHOTO YPOBHSL.

B snoxy uudposoit Tpanchopmanuu Bcex cdep UeIOBEUECKOM AEsTENbHOCTU
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,
CYIIIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0Oydaroniuecs, IIaHUupYIOLue
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
KOJMYECTBECHHBIC  OTHOIICHWSA, (YHKIWOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUHU
HEOTNpPEeAEeNEHHOCTH, OT MPOCTEHINNX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX JJIsi PA3BUTHSI HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpEeTHBIX MaTEeMaTHYECKHUX 3HAHWKA 3aTPyJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPOMCTBA W HMCIOJIL30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIIPETAIUs
pa3HOOOpa3HOW  COUMANbHOM, SKOHOMMYECKOH, MOJUTHUYECKOW  HH(POpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas JeATeIbHOCTb. Bo MHOrumx cdepax
npodeccuoHanbHON AESITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHITH PACYEThI, COCTABIIATD
QITOPUTMBI, TPUMEHATH (OPMYIIBI, TPOBOIUTH TEOMETPUUYCCKHE U3MEPEHUS U
MOCTPOEHUSI, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MIPEICTABIATh HHPOPMAIIHIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4ailHbIX
COOBITU.

OnHOBpEMEHHO ¢ pacuiupeHreM chep MpUMEHEHUs MAaTEMAaTHKH 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 UHIYKIUS U JEAYKIHs, 0000IIeHNe U KOHKPETH3AIHsI, aHAIIU3 U
CUHTE3, KiIaccuuKaius U cucremarusaius, abcrparupoanue u aHanorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUECHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHUs
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 TIO0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mporiecce pemieHus 3amad — OCHOBBI JUIsl OpTaHU3AIUN
y4eOHOU JESITENIbHOCTH Ha YpPOKax MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKas W
MPUKJIAJHAs] CTOPOHBI MBIIILICHUS.

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh Yy OOYYaIOIIUXCS TOUYHYIO,
parMoHAIbHYI0O U WH(POPMATUBHYIO pe4b, YMEHHE OTOMpaTh HAWOOJIEE IMOIXOJSIINE
A3BIKOBBIE, CHUMBOJIMYECKUE, IpaQUUECKUE CPEACTBA JIA BBIPAKEHUS CYXKICHUU U
HATJISTHOTO UX MPEACTABJICHHSI.
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HeoOxoauMpiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUH
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
HAyYHbIX U MPUKIATHBIX 33/1a4y. Takum o0pa3oM, MaTeMaTuyeckoe 00pa30BaHUE 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 IIPOJIOJIKAIOT OCTABATHCS:

(opMupOBaHHE IEHTPAIbHBIX MAaTEMaTHUUECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BEpOSTHOCTb, (DYHKIMS, MPOU3BOJHASA,
MHTETpall), 00ECIeUnBAIOIINX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMATUYECKOTO
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 MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0O0ydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUW, KPUTHUHOCTH MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKUY;

(GopmupoBanne (GYHKIUMOHAJIBbHOW MaTEMaTHUYECKOHM T'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€MaTUYeCKHEe MOJENH, IPUMEHATh OCBOCHHBIM  MAaT€MAaTHMYECKU  ammapar
JUISL pEIlIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh M OIICHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMH cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOia€HHOTO
ypOBHS  SBISAIOTCS: «Yucna W BBIUMCHCHHS», «AnreOpa» («Anrebpanyeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyecKoro aHain3ay,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W uX CBoOicTBa», «l3Mmepenue
r€OMETPUYECKUX BEIMYMHY»), «BepostHocTs U cratuctvka». JlaHHble JWHUAU
pa3BUBAIOTCS MapaJUIEIbHO, KaX/1asi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOW, OJIHAKO
HE HE3aBHCHMO OJIHA OT JIPYTroii, a B TECCHOM KOHTaKTe U B3aumoaeictesuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAsl COCTABJISIONIAs, TPAJAULIMOHHO NpPHUCYLIash MAaTeMaTHKE U
IPOHMU3BIBAIOLIAS BCE MAaTEMaTHYECKME KypChl M COAEPXKATEJIbHBIE  JIMHHH.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMEHHE ONEPUPOBATH MOHATHUSIMU:
ONpEJENICHNE, aKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOICTBO, MPHU3HAK, J10Ka3aTEJbCTBO,
paBHOCUJIIbHBIE  (OPMYITUPOBKH,  yMmMeHue  GOpMyIupoBaTb  oOpaTHOE U
MPOTUBOIOJIOKHOE  YTBEPKIACHUE, IPUBOAUTH MPUMEPBI U  KOHTPHPHUMEPBHIL,
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UCIIONb30BAaTh METOJ MaTeMaTH4YeCKOW HHIYKIUHU, MPOBOAUTH JOKa3aTEJbHbIE
pacCyXJeHHMs IIpU pEIICHUU 3a7ady, OLEHUBATh JIOTUYECKYIO IPAaBUIBHOCTh
pacCyXIEeHMI» OTHOCUTCS KO BCEM yUeOHBIM Kypcam, a (POPMUPOBAHUE JOTMUECKHUX
YMEHUN pacrnpenenseTcss 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 MPOTSHKEHUM BCEX JIeT OOy4eHHsT Ha ypOBHE cpefHero oOiiero oOpa3zoBaHus,
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 (DYHKIIMSIMU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Haponaa, cHOPMUPOBAHHOCTH
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, pPELIEHUH, PaCCYKIECHUN, BOCIPUUMYUBOCTH
K MaTEMaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKUE 3HAHUS B WHTEpecax
3I0pOBOTO W 0e€30MmacHOro o0Opas3a JKW3HHM, 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 TPYyZy, OCO3HAHHE IIEHHOCTH TPYIOJIO0Us, UHTEPEC K Pa3IMuHbIM
chepaM MNpPOPECCHOHAIBHON JIEATEIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW u e€
NPUJIOKEHUSMH, yYMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymiel mpodeccun u
peain30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUJIaHBbl, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY 0Opa30BaHUIO M caMOOOPA30BAHUIO HA MPOTSIKEHUU BCEHl JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUWU MPAKTHUECKUX 3a7ad MaTeMaTHUECKON
HanpaBJIeHHOCTH;
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7) 3K0JIOTHYECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAaHHE BIUSHUS COIHAIBHO-
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,
IUTAHUPOBAHHUE TOCTYNKOB M OLEHKU MX BO3MOXHBIX IMOCIEACTBUI AJI OKpY’Karolen
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKONW HAyKU Kak
cdepbl YeIOBEYECKOM IEATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[MBUJIM3AIINM, OBJAJCHUE SI3bIKOM MATEeMAaTHKA M MaTEMaTHYECKOW KYJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, T[OTOBHOCTh OCYUIECTBJISTh MPOECKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpazoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YYE€OHbBIE MECUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHUCTBUSA, COBMECTHAS JACATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble JlorMyecKkue J1eMCTBUS:

BBISIBIISITh M XAPAKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKHM MAaTEMATHYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIWBAThH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
J1s1 0000IICHUS B CpaBHEHHUSI, KpUTEPUH TIPOBOJIMMOTO aHAJIN3a,

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA30OBBIBATE CYXKJICHUS: YTBEPIUTEIHHBIC
U OTpUIATEIbHbIE, UHUYHBIE, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISATh MAaTE€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M W MPOTUBOPEUHUSA
B (akrTax, MaHHBIX, HAOMIONECHUSX W YTBEPKACHHSIX, TMpeiaraTb KPUTECPUU JUIS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JETaTh BHIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTHUBHBIX
YMO3AKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKICHHUMN
(OpsiMble W OT MPOTUBHOTO), BHICTPAMBATh apPryMEHTAIMI0, MPUBOIAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOIBI;

BBIOMpATh CIOCO0 perieHus yueOHOW 3a1auu (CpaBHUBAaTh 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 OJKCIEPUMEHT, WCCIICOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHWSA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCICIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH IMOIYYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIIECHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIIBUTATH
MPEATNOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

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

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

CTPYKTYpUpOBaTh HH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iUyHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJIEXKHOCTh MH(OPMAIMU MO CaMOCTOATENbHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELIEHUs 3aa4l, KOMMEHTHUPOBATh
MOJIyYeHHBINA PE3YJIbTAT;

B Xo0jA€ OOCYXIEHHMs 3aJaBaTb BONPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auM, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JPYTHMX YYaCTHHUKOB JIMajora,
OoOHapy>KMBaTh pa3JInuue U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU popme dhopmynrpoBath
pa3HOIIIACHsl, CBOU BO3PAKEHNUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUs 337aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
NpEe3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIICHUs C yIETOM
UMEIOIIUXCA PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTh U
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 IPOLECCAa 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
JOCTUKEHHUS WM HETOCTUKEHHSI PE3yJIbTaTOB AESITEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeJILHOCTD:

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW W MHIANBUYJIbHON paOOTHI
IpU pelicHHH Y4YeOHBIX 3a7ad, NPUHUMATHh IIeIb COBMECTHOW JIEATEIHHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM palOThI, pacupeneisaTh BUILI padoT,
JIOTOBapUBaThCsI, OOCYXAaTh TPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbD» U UHBIE), BBITOTHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIUI
MPOAYKT O KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  IPOrpaMmbl

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

(1D 621653)

MHNOACHUTEJBHASA 3AIIMCKA

VY4ebnblll kypc «Anrebpa U Hadajna MaTEMAaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HamOoJee 3HAYMMBIX B IMPOrpaMME CpeIHEro oOImero oO0pa3oBaHHS, MOCKOIBKY,
C OAHOW CTOPOHBI, OH 00ECIEYMBACT MHCTPYMEHTAIbHYIO 0a3y AJii M3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (HOPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIILICHHE OOYYaIOIIMXCS Ha YpPOBHE, HEOOXOJMMOM ISl OCBOCHUS
nH)OpPMATHKH, OOIIECTBO3HAHUS, WCTOPHH, CJIOBECHOCTH U JPYTUX JTHUCIUTLIINH.
B pamkax pganHOTO y4eOHOro Kypca O0OydYarouiuecs OBJIQJICBAIOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOW  HAyKd, KOTOopas (QOpMyIHpYyeT CBOM  JIOCTHIKCHHS
B MaTeMaTuyecko opme.

Y4eOHbIN Kype aireOphl ¥ Hadajdl MaTeMaTHYeCKOTO aHaIM3a 3aKIaJbIBaCT OCHOBY
JUISL  YCTICIITHOTO OBJAQJACHHUS 3aKOHAMH (U3UKHA, XUMUH, OHWOJOTUH, TTOHUMAHUS
OCHOBHBIX TEHJICHIIMN pPa3BUTHS SKOHOMUKH U OOIIECTBEHHOM >KM3HHU, IO3BOJISET
OPUCHTHUPOBATLCS B COBPEMEHHBIX ITU(MPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOIb30BaTh WX I JalbHEHIIero oO0pa3oBaHWs W B IOBCEIHEBHOU
*®u3HM. B TO ke  Bpems  oBiageHue  aOCTPAaKTHBIMH U JIOTUYECKHU
CTPOTMMHU KOHCTPYKIMSAMHU anreOpsl 1 MaTEMaTHYECKOTO aHajdu3a pPa3BUBACT YMCHHE
HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKA3bIBaTh YTBEPKICHUS
C TIOMOINBI0 WHAYKIIMA W PacCyXAaTh IACAYKTHBHO, HCIOJb30BaTh OOOOIICHHE U
KOHKpETHU3aIMio, abCTparupoBaHWe W  aHAIOTHIO, (OPMHUPYET  KpPEaTUBHOE
U KPUTUYECKOE MBIIIIJICHUE.

B xone uzydyeHus yaeOHOTO Kypca «Anredpa 1 Hadajla MaTEeMaTHISCKOTO aHATA3ay
00ydaroIMecs MOJIy9ar0T HOBBIN OIBIT PEIICHHS MPUKIIAHBIX 337]a4, CAMOCTOATEILHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJICJICH pCalIbHBIX CHUTYyalWi, WHTEPIPETAIIUN
MOJIYYCHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH
B MIPUPO/IC, HAYKE U UCKYCCTBE, C BBIAAIONTUMHUCS MATEMATHYECKUMHU OTKPBITUSIMHU U UX
aBTOPAMH.

VY4eOHnbIit Kypc 00J1a1aeT 3HAYUTEILHBIM BOCIIUTATEILHBIM MTOTEHITHATIOM, KOTOPBIN
peanu3yeTrcss Kak dYepe3 Y4YeOHBIM MaTepual, CHOCOOCTBYIONUN (HOPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U Yepe3 Ccrienu(PuKy yueOHOM AeATEeTbHOCTH, TpeOyIomei
MPOJIOJDKATEIFHON KOHIIEHTPAIIMM BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypPaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3yIbTar.

B ocHoBe Meromuku oOydeHus anreOpe W HadaJlaM MaTeMaTHYECKOTO aHaJIM3a
JIKUT EATSTbHOCTHBIA MPUHITUATT 00yUYEHUS.

B crpykType yueOHOro Kypca «AnreOpa ¥ Hadajga MaTEeMAaTUYECKOTO aHAIIA3a»
BBIJICJICHBI CJIEIYIONTUE COACPIKATETLHO-METOANIYECKUE TUHUH: « UK CIa ¥ BEIYUCTICHUSY,

((CDyHKI_II/II/I 141 Fpa(bI/IKI/I», «YPaBHCHI/I}I N HCPABCHCTBaA», «Hauana mMaTreMaTnmyeckoro
11



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

aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JVHUM U3Y4YaloTCs Ha MPOTSHKEHUM JBYX JIET OOY4YEHHs] Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHMsl, €ECTECTBEHHO JAOIOJIHSASA JIPYr Apyra U MOCTENEHHO HACHIAACh HOBBIMU
TeMaMu U pasnenamu. J[aHHBIN yuyeOHBIH KypC SIBISETCA MHTETPATUBHBIM, MOCKOJBKY
o0BbeUHAET B ce0e CoJlepKaHNEe HECKOJIBKMX MAaTEMaTUYECKUX JUCLUIUIMH, TAaKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKast
noruka u apyrue. [lo mepe Toro xak oOyuaroniyecs oBJIaJeBalOT BCE Oosee MIHUPOKUM
MaTeMaTUYECKUM  almapaToM, Yy HHUX  I[IOCJIEOBaTeNbHO  (OpMHUpYETCs U
COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MATEeMAaTHUYECKYI0 MOJENb PEalbHOM CUTYyallHH,
OPUMEHATHh 3HAHUS, IOJYYEHHbIE IPU H3YYEHUM Y4eOHOro Kypca, IJsl pelIeHUs
CaAMOCTOSITENIbHO  C(OPMYJIUPOBAHHOM  MaTeMaTMYeCKOW  3ajgaud, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYeCKass JUHUS «Yucna W BBIUMCICHMS» 3aBEpLIAET
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4yaTO Ha ypOBHE OCHOBHOIrO o0Iero oOpaszoBanus. Ha ypoBHe cpenHero oOmiero
oOpa3oBaHMsi 0co00€ BHUMaHHUE yAensercs (POPMHPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIB30BAHUE PA3TUYHBIX (OPM 3allMCH YHUCIA,
YMEHHME JeNlaTh TNPUKUIKY, BBIIOJHATh NPUOJMKEHHBIE BBIYMCICHUS, OIICHUBAThH
YHUCIIOBBIC BBIPAKEHUS, paboTaTh C MAaTEeMAaTHUYECKUMH KOHCTAaHTaMH. 3HAKOMBIC
O0y4arolMMCsl MHOXECTBA HATYypaJbHBIX, LIEJBIX, PAIMOHATIBHBIX U JEHCTBUTEIBHBIX
YKCeN JOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hcel. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE eMy crenuduyeckue 3aJaud U OmNepaiyu: JejeHHe
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
dbopMupyeTcsi NpeACTaBICHHE O EIWHCTBE MaTeMaTHKH Kak Haykd U e€ poiiu
B TIOCTPOCHUHM MOJIEJIel peaJbHOr0 MHpa, IIMPOKO HCIONb3YIOTCS 00001IeHne U
KOHKpETH3AIHS.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATU3YeTCs Ha MPOTSHKEHUU BCETO 00YUEeHHUS
Ha ypOBHE cpe/iHero oOIiero oopa3oBaHusl, MOCKOJIBKY B KaXKAoM paszaene [Iporpammer
OpeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIQZICBAIOT PA3NUYHBIMA METOJAaMU PEIICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3ajay, cojaepkamux mnapameTpbl. [lolydueHHble yMEHHUS IIMPOKO
UCIOJIB3YIOTCS IPU MCCIEA0BAHUN (QYHKIUI ¢ IOMOILIbIO MPOU3BOAHOM, IIPU PELIEHUN
NPUKIATHBIX 337a4 U 3a7ad Ha HAXOXKJIEHHE HAWOOJBIINX UM HAMMEHBIIUX 3HAUCHUIN
¢bynkiun. JlaHHas cojeprkaTelibHas JIMHUS BKJIIOYAEeT B ce0sl Takke (QopMHUpOBaHUE
YMEHMHM BBINONHATH pacdy€rel 10 QopmyiaMm, NOpeoOpa3oBaHUS palMOHAIbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPHUUECKHX BBIPAKECHHM, a TAKXKe BBIPAXKCHHIH,
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coAepKalMx cTeneHd u Jjorapudmbel. brmarogaps wusydenuio anreOpanueckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIECHUHN, 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, HAIJISIIHO 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,
MOKa3aTeJIbHOM, JIOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKLUUM, UX CBOMCTB U
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 3aBUCUMOCTU MEXJYy BEIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
rpaduueckoii u cinoBecHol. Ero n3yuenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOIIEHHI0O M  KOHKPETH3alluu, HCIOJIb30BAaHUIO
aHAJIOTHM.

ConepxarenvHass JuHuA «Hauvana MareMaTHyeckoro aHaiv3a» MO3BOJIAET
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 CKOPOCTH M YCKOPEHUs mpoueccoB. [JanHas
CoJiep KaTeIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH NIOCTPOEHUSI MaTEMATHYECKHUX
MoOJeNield pealbHBIX CHUTYyallUui, T[O03BOJIIET HAaXOJWUTh HAWIy4llee pEIICHHUEe
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLUAIbHO-PKOHOMUYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GOpMaJIbHO-JIOTHYECKOTO M KPEAaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKUW B HAyKe, TEXHUKE WU HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA 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 MaTeMaTHYECKOUN JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MAaTEMaTUKH M MPEIararT
HaubOosiee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leibl MaTeMaTHUKH U €€
IIPWIOKECHH, OHU CBA3BIBAIOT PA3HBIE MATEMATUYECKUE TUCLHUIIIMHBI U UX IPUIIOKEHUS
B enuHoe weioe. [loaromy 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
npaBui, GOPMHUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUSI.

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 PE3yiIbTaTOB. Takue 3adaHus BIUICTCHBI B KaXKIbIH
U3 Pa3leiioB NPOrpaMMbl, MOCKOJBKY BECh MaTephall Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JIJIT  PEIICHHWS TMPUKIATHBIX 3amad. l[lpm  permeHun  peambHBIX
MPaKTUYECKUX 3a7a4 00yJarolIuecs: pa3BUBAIOT HAOII0ATEIbHOCTh, YMEHHE 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 um3ydenne ydeOHOro Kypca «AnreOpa M Hadada MaTeMaTHYECKOTO aHAIU3a»
orBoautcst 272 vaca: B 10 knacce — 136 yacoB (4 daca B Hegento), B 11 kiacce —
136 gacoB (4 yaca B He/IEIIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Panmmonansupie uymucia. OOBIKHOBEHHBIE M JECATUYHBIC JIPOOM, TIPOLICHTHI,
OeckoHeuHble nepuoaudeckue Apoou. [IpumeHenue npoodeit u MpoIEeHTOB JJIs PELICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  yucia.  PanuoHalibHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepanuu ¢ JeUCTBUTEIBLHBIMU YniciiaMu. Moayib 1eMCTBUTEILHOTO
yucia u ero cpoiictpa. [IpnOmk€HHbIE BBIYMCICHUS, PABUIIa OKPYTJICHUS, IPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenb ¢ nensiM mokaszareneM. bunom Hprorona. Mcnosb3oBaHue moaxomsiei
bopMBI  3amMCU  JEHCTBUTEIBHBIX YMCEN JJIS PEIICHHS TMPaKTUYECKUX 3ajad |
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢ pauuMoOHaJbHBIM  ITOKa3aTeleM U €€  CBOWCTBA, CTEICHb
C JEUCTBUTEIIBHBIM MMOKA3aTEIIEM.

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. MHOIOUYIEHBI OT OJHOM NEpEMEHHOM. [lefleHne MHOro4JieHa Ha MHOTOWJIEH
c octatkoMm. Teopema be3y. Muorowiensl ¢ 1mensiMu koddpduiuentamu. Teopema
Buera.

[IpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH, COAEPKAILUX CTENEHH U KOPHHU.

HppaunoHaneHbie ypaBHEHHs. OCHOBHBIE METOJBI PEIIECHUS WPPALMOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble ypaBHEHHMS. (OCHOBHBIE METOABI PELICHHS IOKAa3aTENbHBIX
YPaBHECHUM.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIblL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHNM. PellieHne TpUroHoMEeTpUIECKUX YPAaBHEHHM.

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.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[TocTpoeHne MareMaTHYECKUX MOJEJIEM peaJbHOM CHUTyallud C TOMOIIBIO
YPaBHEHUM W HEpPaBEeHCTB. lIpuMeHeHHEe ypaBHEHMI M HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3In4HbIX 00JacTeil HAyKU U peaibHON )KU3HHU.

DyHKUUN U TpaPuKHU

OyHKUsA, cnocodbl 3amaHus  (GyHKUUMU. B3aumHO oOpaTHble  (YHKUIHUU.
Kommnosummst pyukmmit. ['paduk dyaknumn. DneMeHTapHbie TpeoOpa3oBanus rpadukoB
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.
Haubonpiee n HanMeHblIliee 3HaYeHNUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBagpaTu4yHas ¥ JOpOOHO-IMHEWHAs (QYHKIUU. ODJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

Crenennas (yHKIUS C HaTypajdbHBIM W LEJbIM MMOKa3zareraem. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHSA N-0M CTENeHW Kak (DYHKIMH OOpaTHOM CTENeHH
C HaTypaJIbHBIM IOKa3aTeJeM.
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[lokazarenpHast u Jnorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKUNN AJIs pELICHUS] YpaBHEHU.

Tpuronomerpudeckasi OKpyHOCTb, OIIPEEICHUE TPUTOHOMETPHUUECKUX (PyHKIUN
YHCJIOBOTO apryMEHTA.

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

Hayajsa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcnOcoObl  3aJaHusd  IocheAoBarenbHOCTEH. Meron
MaTeMaTUYECKOW HMHAYKIUMU. MOHOTOHHBIE M OTPAHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MaTEMAaTUYECKOTO AaHalIW3a Kak aHajdu3a 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.

HenpepriBHble (QyHKIIMU U UX cBOMCTBA. TOYKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkuil. CBolicTBa (YHKIUII HENpEphIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloB
JUTSl pelieHust HepaBeHCTB. [[puMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJ1s1 peleHus
3a1ad.

[lepBass u BTopass mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUYECKUM U
(bu3MYeCcKuil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU 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. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKMCAHUs PEeATbHBIX
MPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yuciaa u BbIYUCICHUS

Harypanbublie u uensie ynucna. [[pumeHeHrne Npu3HaKoB ASIMMOCTH LEbIX YUCEN,
HauOobIMi o01mmi nenurensd (nanee — HOJl) u HaumeHnsbliiee o01iee kpatHoe (nanee —
HOK), ocratkoB mo Moaymto, anroputMa EBkiauaa Uil pelieHHsl 3a1ad B ILIEJIbIX
yuciax.

KommekcHbie uncna. AnreOpandeckass U TpUrOHOMeTpUUecKas (OpPMBbI 3amucu
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. Perienre TpuroHoMeTpuyecKux HEpaBeHCTB.

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

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHWS 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 HAyKHM W PEaJIbHOM KU3HU, MHTEPIIpEeTaLus
IIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TPAPUKH

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

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPAPUKHU.

['paduueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTOo bl
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 HaumOOJbIIEro M HAaWMEHbBIIETO 3HAYE€HUN HENpepbIBHOM
(GYHKIIMHM Ha OTpe3Ke.

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

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

HNurerpan. ['eomeTpuyeckuil CMBICI WHTETpasia. BpruncieHune onpeneréHHoro
uHTerpana no ¢popmyne Herorona—Jleitbuuna.

[IpumeHeHne uHTErpaia AJjig HaXOXACHUS IJIOAAel IIOCKUX Uryp nu o0bEMOB
r€OMETPUYECKUX TEII.

[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
OTpaciiell 3HAHUW U PEAIbHOU KU3HU;

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;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTaprU(M YKCa, TECATUUHbIE U HATypaJIbHbIE
JaorapupMsl;

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

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

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIEC YPABHEHUS U YPABHEHHUI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IMYHbIE METOIbI PEILICHUS PAIMOHAIBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB JIJI PELICHUS] HEPABEHCTB;

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

CBOOOJHO OMNEpHUPOBATh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpaBHEHMM, MaTpula,
ONPENEIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICII, UCIIOJIb30BATh CBOMCTBA
omnpenenuTens 2 X 2 Aji BBIYUCICHUS €ro 3HAYCHUS, NPUMEHSITh OMNPECIUTENN
JUISL PELICHUs CUCTEMBbI JIMHEWHBIX YPAaBHEHHUM, MOJEIMPOBATH pEajbHBIE CUTYaLlUU
C IOMOILIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHH, HCCIIENI0BAaTh IIOCTPOEHHBIE MOJEIN
C MOMOIIBIO MAaTPUIL U ONIPEAEIIUTENIEN, HHTEPIPETUPOBATH MOJy4EHHBIN PE3yNIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBITIOJIHATh TIPEOOPA30BAHUS YHCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTEICHH
C pallMOHAIBHBIM TIOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa JIorapu(PMoB [JIs1 MpeoOpa3oBaHUs JIOTrapUPMUUECKUX
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
HEeoOXoauMble (OPMYJBI ISl PEIICHUST OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;

MOJICTUPOBATh PEAJIbHBIC CUTYallMU Ha SI3bIKE alreOpbl, COCTABIISITH BBIPAKECHUS,
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;

CcBOOOJIHO ONIEpUPOBATH MOHATHIMU: 00JIaCTh ONPENEICHNS U MHOXKECTBO 3HAYEHUI
byHKIIMN, HYTH QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUPOBATH TMOHATHSAMH: UYETHBIE ¥  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, KBaApaTUIHAs U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNOJIHATH 3JIEMEHTAPHOE HCCIIeI0BaHUE U MTOCTPOCHUE UX I'PaUKOB;

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

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpeseNeHue TPUTOHOMETPUUYECKUX (PYHKIUN YUCITOBOIO 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;

Hayana MaTeMaTH4eCKOro aHa/Iu3a:

CBOOOJHO OMEpUPOBaTh MOHATHSAMH: apumeTnyeckas U TeoMeTpUYecKas
nporpeccusi, OECKOHEUHO YOBIBaloOIlas I'€OMETpUYECKas IPOrpeccus, JIMHEHHBIH WU
HKCIIOHEHLIUATIBHBIA POCT, (OpMyJia CIOXKHBIX IPOLIEHTOB, HMETh MPECTaBICHHE
O KOHCTAaHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui PEIICHHs pPEalbHbIX 3aJad MPUKIATHOTO
XapakrTepa;

CBOOOJHO OIEPUPOBATh MOHATHSMU: IOCJIEI0BATEIbHOCTb, CIIOCOOBI 3aJaHUs
MOCIIeI0BATEIHHOCTEN, MOHOTOHHBIE U OTPAHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TOHUMATD
OCHOBBI 3apO0>KJICHUSI MAaTEMaTUUECKOT0 aHAJIN3a KaK aHaIn3a OECKOHEYHO MAJIbIX;

CBOOOZIHO ONEpUPOBATh MOHITUSIMM: HENpPEpBIBHbIC (YHKIMHM, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIU JIJIs peLIeHUs 3a/1a4;

cBOOOJHO ONEpUPOBATHh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaresibHas K rpaduKy QyHKINH;

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

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

MHo:xecTBa M JIOTHKA:

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

HCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIN anmapar JJisl OMUCAHUS PEabHBIX
MIPOIICCCOB M SABJICHUM, TIPH PEIICHUH 33/1a4 U3 JPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITUSMH: ONPEICIICHUE, TeopeMa, 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 OIEpUPOBATh MOHSITUSMU: HATYypallbHOE U II€JI0€ YHUCIO, MHOXKECTBa
HaTypaJIbHBIX U LEJBIX YUCEN, UCIIOIb30BaTh MPU3HAKU JEIUMOCTH 1enbix yucen, HO/J
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 OMEpUpOBaTh MOHATUSMU: UPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE WU
JorapuMUYECKre HEPABEHCTBA, HAXOIUTh WX PEIICHUS C MOMOIIBI0 PAaBHOCHIHHBIX
IIEPEXO0/IOB;

OCYUIECTBJISATH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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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, PABHOCWIIBHBIE CHUCTEMBl W CHUCTEMBI-CIIEICTBUSA, HAXOAUTh PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paluoHalbHbIe, UPPAlMOHANbHbIE, TTOKa3aTeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUYECKUE YPAaBHEHHUSI 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphl;

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

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 T€OMETpHUecKHe oOpa3bl ypaBHEHHUH M HEPABEHCTB HAa KOOPAMHATHOM
IJIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauaja MmaTeMaTH4ecKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOJHYIO Ul HCCIIeNOBaHUs (DYHKUMHM Ha MOHOTOHHOCTb U
IKCTPEMYMBI;

HAaXOAWTh HauOoJblllee W HaWMEHbIee 3HadeHHUs (YHKIUU HEMpepbIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOM3BOAHYIO  JJIi  HaxOXKICHHUS  HAWIYYIIEro  pelIeHHs
B MPUKJIAJHBIX, B TOM YHCJE COLMAIBbHO-3KOHOMHUYECKHX, 3ajadax, /Uil ONpeaeieHuUs
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION WU TpaduKom;

CcBOOOZHO OMEpUpPOBaTh MOHATHSIMH: MEPBOOOpaA3HasA, ONpeneiaEHHbIH HHTErpal,
HaXOJUTb MEPBOOOPA3HBIC FIMEMEHTAPHBIX PYHKIMHA U BBIYUCIATH HHTETPAJ 110 (hopMyIie
Hrrorona—JleiiObuuiia;

HaXOJWTH TUIOIAIN TUIOCKUX (PUTYp 1 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

UMETh TPEJCTaBICHHE O MaTeMaTHUYeCKOM MOJEIMPOBAaHUM Ha TMpUMEpPE
cocraBieHus nudpepeHnalIbHbIX YPaBHEHUM;

pemarh TpPUKIATHBIE 3a7add, B TOM YHCJE COIMATbHO-d)KOHOMHUYECKOTO H
bu3znyeCcKoro xapakrepa, CpecTBaMH MaTeMaTUIECKOTO aHaIH3a.
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10 KJIACC
Ha3Banue KomnuectBo OCHOBHBIE BUJIBI IEATEIIBHOCTH
OCHOBHOE CO/IepKaHKE
pazjeina (TeMbl) 4acoB 00yJarommxcs
MHOXkecTBO 24 MHoO»xecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JEACTBUTEIIBHBIX YHCEL. HaJl MHOKECTBAMU U UX CBOMCTBA. MHOKECTBEHHBIN amnmapar
MHOTrO4JIEHBL. Huarpammel Ditniepa — Benna. JUT OTIMCAHUSA X0/ PELICHUS

ParmonanpHbIe ypaBHEHHS
1 HEPaBEHCTBA.

CucreMnl THHEHHBIX
yYpaBHEHUI

[IpuMeHEHNE TEOPETUKO-
MHOECTBEHHOTI'0 anrapara

JUISL pEILICHUS 3a]1ad.

PanmonaneHabie uncina. OOBLIKHOBEHHEIC
U JECATHYHBIC TPOOHU, TTPOIICHTHI,
OECKOHEUHBIE MEPUOIUUECKUE APOOH.
[Ipumenenue apodeli U MPOIEHTOB
JUTS pEIICHUS PUKJIAAHBIX 3aa4.
JlercTBUTEIbHBIC YUCIIA.
PanmonanbHbie U MppallMOHATBHBIE
guciaa. ApupMeTHIECKUe OIeparn

C ICUCTBUTEIILHBIMHU YHCJIaMU.
Moy JEMCTBUTEIIBHOTO YUCIIA U €TO
cBoiicTBa. [TpubmmxEnnbie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKKUJIKA U OLICHKA pe3yJibTaTa
BBIYMCJICHUH.

MaTeMaTUYECKUX 3a7a4, a TAKKE
peanbHBIX NPOLIECCOB U SIBIICHUM.
OnepupoBath NOHATUSIMH:
parmoHaIbHOE YUCIIO, OECKOHEUHAS
nepuonyeckast 1poOb, MPOLIEHTHI;
MPPALMOHATIBHOE U JIEUCTBUTEIIbHOE
YHUCJI0; MOYJIb AE€HCTBUTEIBHOTO
YUCJIa; UCTIOIb30BaTh ATU MOHSATHUS
IIPY MPOBEAECHUN PACCYKIACHUN

Y JI0Ka3aTeIbCTB, IPUMEHSTH JPOOH
Y TIPOIICHTHI JJIs peUICHUS
MPUKIIAJIHBIX 3a]1a4 U3 Pa3INYHbIX
OTpacier 3HaHUU U PEATbHOM KU3HMU.
Ucnonb3oBath npuOInKEHHBIC
BBIYMCIICHUS, IPABUJIA OKPYTJICHUS,
MIPUKUAKY U OLIEHKY pE3yJIbTara
BBIUYHCIICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIBIX

U IpoOHO-pAIIMOHATIFHBIX YPABHEHHM
Y HEPaBEHCTB. MHOIOWIEHBI OT OJHOMN
IIEpEMEHHOM. JleleHre MHOro4JIeHa
Ha MHOTOYIEH ¢ OCTaTKOM. Teopema
be3zy. MHOTOYJIEHBI ¢ LETBIMU

ko3 dunmnentamu. Teopema Buera.
Pemenne cucrem JIMHEHHBIX
ypaBHEHU. MaTtpuiia CUCTEMBI
JMHEWHBIX ypaBHEHUW. OnpenennuTesnb
MaTpuLbl 2X2, €ro TEOMETPUIECKUAN
CMBICJI U CBOMCTBA; BBIYUCIIEHUE €TO
3HAYEHUS; IPUMEHECHHUE ONIPEACTUTEIISA
JUJISL PELICHUSI CUCTEMbI JIMHEHMHBIX
ypaBHEHHUM. Pelienue npukinagsbx
3a/1a4 C MTOMOIIBIO CUCTEMBI JINHEWHBIX
YpPaBHEHUU

[IpuMeHSTh pa3IuyHbIE METOIbI
pelIeHUs pallMOHAIIBHBIX U APOOHO-
pALMOHAIBHBIX YPABHEHUI; a TAKKE
METOJ] UIHTEPBAJIOB I pEIICHUS
HEPABCHCTB.

OnepupoBaTh NOHATUSIMUA MHOTOYJICH
OT OJJHOW MIEPEMEHHOM, €r0 KOPHHU;
MIPUMEHSATH JCJICHUE MHOTOYJIEHA

HA MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera i pemenus
3a7ad4.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHENHBIX YPABHEHUN, MaTpPULA,
OIPEICIIUTENIb MATPUIIHI.
Hcnonp3oBaTh CBOMCTBA
onpeaeanuTeNs 2 X 2 1Jisi BEIYUCICHUS
€ro 3Ha4YCHUs, NPUMEHSITh
OIPEIICITUTEIIN ISl PEIIIEHUSI CUCTEMBI
JIMHENHBIX YPaBHEHUU.
MoaenupoBaTh peajgbHbIE CUTYyalluU
C IOMOILBIO CUCTEMBbI JIMHEUHBIX
YpPaBHEHUI, UCCIIEA0BATH
MMOCTPOEHHBIE MOJIEJIN C TIOMOIIBIO
MAaTpPHIL U OIPEIEITUTEIIEH,
MHTEPIPETUPOBATH MOTYYEHHBIN
pe3yJsbTaT
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OyHKIMHA U TpaduKu.
CrenenHast QyHKIHS
C LIEJIBIM TTOKa3aTesieM

12

@OyHKIUs, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anMHo oOpaTtHbIe (yHKITHH.
Komnosunus dbynknuit. I'paduk
(GyHKUIHH. DIIEMEHTApHBIE
npeobpazoBanus rpauKoB GyHKITHIA.
O6nacTh onpeIesICHUs] U MHOXKECTBO
3HaueHud PpyHkuu. Hymm pyHkuumu.
[TpoMexyTKH 3HaKOIOCTOSHCTBA.
YETHbie U HEUETHBIC (DYHKITUU.
[lepuonuueckue QyHKIUN.
[IpomMexyTKH MOHOTOHHOCTH
byHkunn. MakCUMyMbl 1 MUHUMYMBI
¢bynkunn. Hanbosnpluee 1 HaMMeHbIlIee
3HaueHHue (QYHKIIMH HA IPOMEXKYTKE.
JluneitHas, KBaApaTUIHAS U APOOHO-
TuHelHas QyHKIUU. DJIeMEHTapHOe
UCCJIEIOBAHNUE U TIOCTPOCHHE rPAPUKOB
TUX PyHKITHI.

Crenens C 1eNbIM MTOKa3aTeNIEM.
bunom HeroTona.

CrenenHas QyHKIIUS ¢ HATYPaJIbHBIM
Y LIeJIBIM MOKa3aresieMm. E€ cBoiicTBa

u rpadux

OmnepupoBarh NOHATUIMU: QYHKIIHS,
CHI0COOBI 3aaHNs (PYHKLIMU; B3aUMHO
oOpaTHble PYHKIIMH, KOMIIO3HUIIHS
bynkuii, rpapux GyHKIMH, 00JIaCTh
OTIpe/IeNICHUs] © MHOKECTBO 3HAUECHU I
GbyHKUMH, HYIH QYHKIUH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA;
JUHEWHAs, KBaJpaTHiHasi, IpoOHO-
JMHEWHAS U CTETICHHAS (DYHKIINU.
BbInONHATE 351eMeHTapHbIe
npeoOpa3zoBaHus rpauKoB (PyHKIUH.
3HaTh U YMETh JI0Ka3bIBATh YETHOCTh
WIM HEYETHOCTh (PYHKIIUH,
NEePUOANYHOCTh (PYHKIINU, HAXOAUTH
MPOMEXYTKH MOHOTOHHOCTHU
(GyHKIIUM, MAKCUMYMbI I MUHUMYMBbI
(GyHKUMH, HAaUOOJbIIEE U HAUMEHbIIIEE
3HaueHUe (PyHKLIMU Ha TPOMEKYTKE.
dopMyIHpPOBATH U WILTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM!,
KBaJIpaTUIHOM, TPOOHO-TUHESHHON 1
CTENEHHON (PyHKIUH.

BripaxkaTs popmynamu 3aBUCUMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONpEEIIEHUE U CBONCTBA
CTETEeHH C LIETIbIM NTOKa3aTeNIeM;
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NoAXOAsIIYI0 (opMy 3anucu
JNEUCTBUTEIb-HBIX YUCEN JJISI PEIICHUS
MPaKTUYECKUX 3324 U MPEICTABICHUS
JTAHHBIX

ApudmeTnueckuii KOpeHb 15 ApudmeTnieckuii KOpeHb @OopMyIIMpPOBATH, 3aIUCHIBATH
N-OM CTEIECHH. HATypaJbHOM CTETIEHH U €r0 CBOMCTBA. | B CUMBOJIMYECKOU (hopme
WppaunonanbHble [IpeoOpa3zoBaHUs YUCIOBBIX Y UCIOJIb30BaTh CBOMCTBA KOPHS
ypaBHEHUS BBIPKEHHI, COZIEpKAIINX CTEICHH N-oii cTeneHu AJisi MpeoOpazoBaHUs
Y KOPHU. BBIPAKCHUU.
HppanuroHanbHble YpaBHEHHUS. HaxonuTs pemeHns nppanuoHaabHbIX
OCHOBHBIE METO/IBI PELICHUS YpaBHEHUH C TOMOULIBIO
UPPALMOHATIBHBIX YPAaBHEHUM. PaBHOCWIIBHBIX IIEPEXO0B UITU
PaBHOCMIIBHBIE IEPEXOBI B PELIEHUN OCYILECTBIISIS TPOBEPKY KOPHEM.
UPPALMOHAIBHBIX YPAaBHEHUM. Crtpouts rpaduk QyHKIUN KOPHS
CaoiicTBa 1 rpaguk KOpHs N-oi N-oii CTeNeH Kak 0OpaTHOU
CTENEHU KaK (PyHKIUU 00paTHOU 1Tl YHKIIMU CTETIEHH C HATypaibHbIM
CTENIEHU C HATypaJbHbIM [TOKa3aTelieM | ITOKa3aTelieM
[ToxazarenbHast pyHKUHUA. 10 CremneHb ¢ palMOHAILHBIM @opMyIIpOBaTh ONPEACIICHHE

IToka3aTenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[ToxazarenbHast QyHKIUSA, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpaduka
GbyHKIHAA YTl peNIeHUs] ypaBHEHHM.
ITokazaTenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTETEHU C PallMOHATBLHBIM
MOKa3aTeJIEM.

BrimonasTh mpeobpazoBaHus

YU CIIOBBIX BBIPAXKEHHUM, COJIEPIKALINX
CTEIIEHU C PallMOHAJIbHBIM
[IOKa3aTesIeM.

Hcnonp3o0Bath UGPOBBIE PECYPCHI
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11 IOCTpOEeHus Tpaduka
MoKa3aTeabHON (QYHKIIMH U U3yUEHUS
€€ CBOMCTB.

HaxoauTs pemieHust mokasaTeabHbIX
YpPaBHEHUI

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CBoiicTBa JlaBaTh onpenenenue gorapupma
Jlorapupmuueckue norapupma. JlecsiTHIHbIE U YHUCIIA; JECATUYHOTO U HATYPaJIbHOTO
ypaBHEHUS HaTypaJIbHbIE JIOTAPU(PMBI. norapugpma.
[IpeobpazoBaHue BhIpaKEHUH, Hcnonb3oBaThk CBOMCTBA T0rapuMoB
coJiep KalluX JorapuQmsl. JU1s1 TpeoOpa3oBaHuUs
Jlorapupmuueckas QpyHKIus, norapu(pMUYECKHX BbIPAKEHUN.
e€ cBoiicTBa U rpaduK. Ctpouts rpaduk jorapupmMudecKoin
Hcnonb3oBanue rpadguka QyHKIUMU (GyHKIIUU Kak 0OpaTHOM
JUISL PELIEHUS] YPAaBHEHUM. K I10Ka3aTeIbHOU U UCII0JIB30BATh
JlorapudmMuueckre ypaBHECHUS. cBolcTBa JIorapudmudeckoit pyHKIIM
OCHOBHBIE METO/IBI PELIEHUS JUIS pelIeHus 3a/1a4.
Jgorapu(pMUYECKUX YpaBHEHUH. Haxoaute pemenus
PaBHOCHIIBHBIE ITEPEXO/IBI B PEILIEHUH Jorapu(pMUUECKUX ypaBHEHU I
Jorapu(pMHUUYECKUX YpaBHEHUHN C MOMOIIBIO PABHOCHIIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISIS IPOBEPKY KOpHEU
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U KOTaHr'eHC | JlaBaTh ompeneneHus CUHyca,

BBIPAXXCHUA U YPABHCHUS

YHCIIOBOTIO apryMeHTa. ApKCUHYC,
aApPKKOCUHYC U apKTAaHT€HC YUCIOBOIO
apryMeHTa.

TpuroHomeTpruyeckast OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTAaHTeHCa
YHCIIOBOTO apTyMEHTA; a Tak¥Ke
apKcHHyca, apKKOCUHYca U
apKTaHT€HCa YUCIIA.

26



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

oTpeziesieHne TPUTOHOMETPUUYECKHUX
(yHKUIHIA YUCIOBOrO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUH.
Perenne TpuroHOMETpUYECKUX
YpaBHEHUI

IIpuMEHATH OCHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYITBI

11 IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUU.
[TpumensTh HOPMYIBI TPUTOHOMETPHUH
JUTSl pEIEHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

ITociemoBaTenbHOCTH
U TIPOTPECCUn

10

ITocenoBaTeIbHOCTH, CITOCOOBI
3aJIaHHUS TI0CJIe0BATCIbHOCTEH.
Meron MaTeMaTHYE€CKOW UHIYKIIAH.
MOHOTOHHBIE ¥ OTPaHUYEHHBIE
rociie1oBaTenpbHoCTH. Mcropus
aHaan3a OCCKOHECYHO MAJIBIX.
Apudmernueckas U TeOMETpUUECKas
MIPOTPECCHUU.

beckoneuno yObIBarommas
reoMeTpUUecKasi IPOrpeccus.
Cymma 6eckoHEeUHO yObIBaromiei
r€OMETPUYECKOU MPOTPECCHH.
JIMHENHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Hucno e.

®opmyJia CIOKHBIX TPOIIEHTOB.
Hcnonb3oBaHue mporpeccuu

JUUISL PEILICHUS peAJIbHBIX 3a/1a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATHSIMH:
ITOCJIEIOBATEIIFHOCTD, CITOCOOBI
3a/1aHus MTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE U OTPAaHUYEHHBIC
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIe0BaTEILHOCTH Ha
MOHOTOHHOCTh Y OTPaHUYEHHOCTb.
ITonmyuaTe nipencraBieHue

00 OCHOBHBIX UJICAX aHAJIM3a
OECKOHEYHO MaJIbIX.

JlaBath onpenesienue
apu(PpMETUIECKON ¥ TEOMETPUIECKOM
nporpeccud. Jloka3piBaTh CBOMCTBA
apu(pMETUIECKON U TEOMETPUIECKON
MPOTPECCHU, HAXOAUTh CYMMY YJIEHOB
MPOTPECCUM, a TAKKE CYMMY HICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKON ITPOTPECCHH.
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Hcnonb30BaTh Iporpeccun

IUTSl pELICHUS 33/1a4 MPUKIAHOTO
Xapakrep.

[TpumeHsTh POPMYITY CIIOKHBIX
MPOLIEHTOB I PEUICHUSA 3a/1a4
U3 peaNbHON NMPAKTUKU

HenpepriBHble pyHKINH.
[IponsBonnas

20

HenpepriBHble QYHKIIUN U UX
cBoricTBa. Touka pa3psiBa.
AcuMnTOoThI rpa)KOB (PYHKIUH.
CaoiicTBa (DyHKIIMI HENTPEPBIBHBIX
Ha oTpe3ke. MeToa UHTEpBaIoB

JUISL PELIEHUST HEPABEHCTB.
[IprMeHeHnEe CBOMCTB HENPEPBIBHBIX
GbyHKIUHN 115 pereHus 3a1ay.
IlepBas u BTOpas NIpOU3BOIHbBIE
¢bynkuuu. Onpeaenenue,
TeOMETPUYECKUN U (PU3UIECKUN CMBICIT
IIPOM3BOJHON. YpaBHEHUE
KacaTeJlbHOU K TpaduKy (yHKIIUU.
[TpousBogHbBIE 3IEMEHTAPHBIX
bynaknuii. [IponsBogHas CyMMmsl,
IIPOU3BEACHUS, YACTHOIO U
KOMITO3UIINH (PYHKITUH

OnepupoBath MOHATUAMU: PYHKITUS
HEIIpEpbIBHAs HA OTPE3Ke, TOUYKA
pa3peiBa GYHKUIWN, aCUMIITOTA
rpaduka QyHKIINH.

IIprMeHATh CBOKCTBA HENPEPBIBHBIX
GbyHKUMIA 7151 peleHus 3a1ad.
OnepupoBath MOHATUSMH: IIEPBASI U
BTOpasi IPOU3BOHbIE (HYHKIIUY;
MOHUMAaTh (PU3UYECKUH U
F€OMETPUYECKUN CMBICIT IPOU3BOIHOM;
3aIIMChIBATh YPABHEHUE KACATEIBHOM.
BrIunciaTs Nporu3BOAHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CI0KHOU
GyHKLIMH.

N3y4yath Npon3BOAHBIE 3JIEMEHTAPHBIX
GyHKIMA.

Hcnonbs30BaTh reOMETPUYECKUN U
(U3UYECKUI CMBICI TTPOU3BOTHON

IUISl pELLICHUS 3a/1a4
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[ToBTOpenue, 0000IEH E, 3) OCHOBHBIE MOHATHSI Kypca anreopsl [IpuMeHATh OCHOBHBIE IOHATHS Kypca
CUCTEMAaTHU3alMsl 3HAaHUN Y HayaJl MaTeMaTHYECKOT0 aHaJIN3a anreOpbl 1 Ha4YaJl MaTeMaTUYeCKOTro
10 xnacca, 00001IEHNE U aHanu3a JUIsl pelieHus 3a/1a4
cucTeMaTH3alus 3HaHUi U3 peaNbHOM KHU3HH U APYTHX
IIKOJIHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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11 KJIACC
Hazpanue KomnnuectBo OcHOBHOE coziepKaHue pa3zaesna OcCHOBHBIE BU/IbI ACSTEIBHOCTH
paznena (TeMbl) 4acoB (TeMpbl) 00yyJaroImuxcs
HccnenoBanne (yHKIUH 22 [IpuMeHeHne Mpon3BOIHOM Ctpouts rpaduk KOMIO3UIHH

C IIOMOIIBIO MPOU3BOIHON

K UCCIIE0OBAHUIO (PYHKIUN

Ha MOHOTOHHOCTB Y 3KCTPEMYMBI.
Haxoxnenrne HaubobIero u
HAaMMEHBILIET0 3HaYEHUsI HENPEPHIBHOM
GyHKIUU Ha OTPE3KE.

[IpumeHnenne MpON3BOIHOM

JUTSL HAXOKJICHUS HAaWTy4YlIero
pELIeHMs B IPUKJIAIHBIX 3aa4ax,

JUTS OTIPEEIIEHHS] CKOPOCTH U
YCKOPEHHUS Mpouecca, 3aJJaHHOTO
dbopmyoii unu rpaduKoMm.
Kommozummst GpyHKITUH.
['eomeTpuyeckue oOpa3bl ypaBHEHH 1
HEPABEHCTB HA KOOPIMHATHOU
IJIOCKOCTH

(YHKUHIA ¢ TOMOIIBIO 3JIEMEHTAPHOTO

UCCIEI0BAHNA U CBOMCTB KOMIIO3UIINH.

Crtpouts reomeTpuyeckue o0passl
YPaBHEHUHN U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

IUIS UccleOBaHus PyHKIUN

Ha MOHOTOHHOCTb 1 3KCTPEMYMBI;
HAXOAUTh HauOOJbIlIeEe U HAUMEHbIIEe
3Ha4YEHUS (PYHKIUU HEMPEPHIBHOMN Ha
OTpe3Ke; CTPOUTH rpaduku QyHKIIHI
HAa OCHOBAHWM IIPOBEAEHHOTO
HCCIICIOBAHMS.

Hcnonp30BaTh NPOM3BOIHYIO

JUTSL HAXOKJIEHUS HAaWITYYILIEero
pEelIeHus B IPUKIAIHbIX, B TOM YHCIIE
COLIMAIBHO-DPKOHOMHYECKHUX, 3a7a4ax,
IUISL ONIPEIEIIEHNS] CKOPOCTH

Y YCKOPEHHS Ipoliecca, 3aJaHHOTO
dhopmyIion unu rpaduKom.

Ilomy4ats nmpeacraBiieHUE
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O MMPUMEHEHUU MTPOU3BOJHOU
B Pa3JIMYHBIX OTPACIIAX 3HAHUI

[TepBooOpa3Hast u HHTETpas 12 [TepBooOpa3Has, OCHOBHOE CBOMCTBO OnepupoBatTh MOHATUSIMU:
nepBoobOpasHbiX. [lepBoobpazHbie nepBooOpa3Has U Onpe1eIEHHBIN
aneMeHTapHbIX QyHkiuii. [IpaBuia uHrerpai. Haxonuts nepBooOpasHbie
Hax0JICHUS TIEPBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIUA U BHIYUCIATD
HNuTterpan. ['eomeTprdeckuii CMbICIT uHTerpai no gopmyne Herotona—
UMHTErpasia. Beruucienue JleliOHuma.

ONpEICIEHHOTO0 UHTErpalia 1o Haxonuts miomaay miockux Guryp
dbopmyne Herotona— JleliOuuia. 1 00BEMBI TeJI C TOMOIIBIO
[IpumeneHue uHTErpaIa OMpeIeIEHHOTO UHTETpala.

JUIS1 HAXOKJIEHUS IToIaAeit 3HAKOMUTBLCA C MATEMATUYECKUM
MJI0CKUX (pUryp i 006EMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHInaIbHbIX YPaBHEHUI.
[Tpumepsl pemeHni [Tosrydats nipencTaBiIeHUE O 3HAUYCHU U
nuddepeHnnanbHbIX YPaBHEHHM. BBEJICHUS MMOHSTHUS UHTETpaia
MaremaTudyeckoe MOJIeTUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peaIbHBIX POLIECCOB C MOMOIIBIO

nuddepeHnanbHbIX YpaBHCHUN

['paduxu 14 Tpuronomerpruueckne GyHKIINH, UX Hcnonp3oBath UGpOBBIE PECYPCHI

TPUTOHOMETPUUYECKUX CBOICTBa U TpaduKwy. JUTSI TIOCTPOCHUSI TpadUKOB

byHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpudeckne YPaBHEHHUM C IOMOILBIO M3YUYEHHS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUUECKON OKPY>KHOCTH. Pewats TpuroHomeTpudeckue
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Perienre TpuroHoMeTpruYeCcKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOPHEW C MOMOIIBIO
TPUTOHOMETPUUYECKOM

OKPYXHOCTH.

[TpumeHsTH (HOPMYIIBI TPUTOHOMETPUH
JUTSl pEIEHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath HU(GPOBBIE pECYPCHI
IUTS IOCTPOEHHUSI U UCCIIEAOBAHUS
rpa@ukoB QyHKIIHIMA

HppanmonaibHble,
MoKa3aTelibHbIC U
Jorapudmudeckue
HEpPABEHCTBA

24

OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeJIbHBIX U JJOTapU(PMUUISCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIIICHUS
UPpAMOHATBHBIX HEPABEHCTB.
['paduyeckue MeToabl perieHUs
HUPpAIMOHATBHBIX, TOKA3aTEIbHBIX U
JorapuMHUYECKUX YPaBHCHHUH H
HEPaBEHCTB

IIprmeHsTh CBOKMCTBA TOKA3ATEIBHOM
U Jjorapu(pMudecKon GyHKIUN

K PEILICHUIO TTOKA3aTeIbHbIX U
norapu(MUYECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCWJIBHOCTh
MEPEXOJIOB.

Pemiats uppannoHaibHbie U
KOMOMHHPOBAHHBIC HEPABEHCTBA,

C IOMOIIIbIO PABHOCHJIBHBIX
MEPEXOI0B.

Hcnonb3oBath rpaduyeckre MeTo bl
Y CBOMCTBA BXOJSIINX B YpABHEHUE
WJIM HEPABEHCTBO (PYHKIUI

IUIsl pELLICHUS 3a/1au
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KoMriekcHsle unciia 10 Komnnekchsie uncna. Anredpandeckass | OnepupoBaTb NOHATHIMMU:
U TPUTOHOMETpHUYECcKast POPMBI 3allMCH | KOMIUIEKCHOE YMCIIO i MHOYKECTBO
KOMIIJIEKCHOT'O YHUCIIa. KOMIUIEKCHBIX YHCEIL.
ApudmeTndeckue oneparuu IIpencraBiATh KOMIIJIEKCHBIE YUCIA
C KOMIUIEKCHBIMH YHCIIAMU. B aIre0panyecKkoil u
N300paxeHne KOMIUIEKCHBIX YU CEl TPUTOHOMETPHUUECKOH (opMe.
Ha KOOPJAMHATHOM IJIOCKOCTH. BoinonsaTs apudmeTrndeckue
®opmyna Myaspa. Kopuu n-oit OIlepaly C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMIIEKCHBIE YKCIIA
[IprMeHEHNE KOMIUIEKCHBIX YUCEN Ha KOOPJAMHATHOM INIOCKOCTH.
JUIsL pelieHns (PU3NUECKUX U [Ipumensats popmyny Myapa u
reOMETPUYECKUX 3a/1a4 MOJIy4aTh MPEJCTABICHUE O KOPHSX
N-0M CTENEHN U3 KOMIUIEKCHOTO YMCJIA.
3HAaKOMMTBCA C IPUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEIN
IUIsl pELLIEHNS] TEOMETPUUYECKUX U
bu3nueckux 3aaau
HatypanpHble 1 Leble yucna 10 HatypanpHble U 1ieinble yncia. OnepupoBath MOHATUSMH:

[IpyuMeHeHne NPU3HAKOB JICITMMOCTH
uensix uncen, HOJ[ u HOK, octatkoB
110 MOAYJIIO, allroput™Ma EBKkinaa

JUUISL PELICHUS 3a7a4 B LEIIbIX YHhCIax

HaTypaJbHOE U 1EJI0€ YUCIIO,
MHOYKECTBO HATYPaJIbHBIX U IETBIX
quced.

Hcnonb30BaTh NPU3HAKU JETUMOCTH
LEJIbIX YMCEeIT; OCTATKH M0 MOJIYJIIO;
HOJ/I n HOK HaTypaibHBIX YUCET;
anroput™ EBknmnaa nss pemeHus
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3a1ad4.

3anuceIBaTh HATYpaJIbHBIC YK CIIA

B PA3JIUYHBIX ITO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucTteMbl palluOHAJIbHBIX, 12 CucreMa U COBOKYITHOCTh YPaBHEHHUI. OnepupoBatTh MOHATUSMHU: CUCTEMA U
UppaMOHaIbHbIX PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYITHOCTb YPaBHEHUU U
IIOKAa3aTeJIbHBIX CIIEACTBU. HEPABEHCTB; PELICHNUE CUCTEMBI WIH
1 JIOrapu(pMUIECKUX OCHOBHBIE METO/bI PEIICHUS CUCTEM U | COBOKYIHOCTH; PaBHOCHJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIICCTBHUS.
VPPALMOHAIBHBIX, IOKA3aTEIbHbIX U Haxomute pemenus cucrem u
aorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEH LIEJIBIX
[IpumeHeHne ypaBHEHHN, CUCTEM U pPalMOHAIIBHBIX, UPPALHOHAIIBHBIX,
HEPABEHCTB K PELICHUIO MOKa3aTeNIbHbIX U JTOrapu(PMUYECKUX
MaTeMaTUYEeCKHX 3aJa4 U 3a1a4 YPaBHEHUI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKHU U IIpumeHsTh CUCTEMBI YpaBHEHU M
peanbHON )KU3HU, UHTEPIIpETaLs K PELICHHUIO TEKCTOBBIX 3a7a4
IIOJIy4YE€HHBIX PE3YIbTaTOB U3 pa3IMYHbIX 00JaCTeN 3HaHUN U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
ITOJIyYEHHBIC PELICHUS.
Hcnonb3oBaTh HUPPOBHIE
pecypcel
3agauu ¢ mapameTpamu 16 PanmonanbHbie, UppalOHAIbHEIE, Br16upats cioco6 pemeHus

MOKa3aTeNIbHbIE, TIOTapU(MUUECKHUE U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PaLMOHAIIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHbIX, JOTapu(hMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUM
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C mapameTpaMHu.
[TocTpoeHue u uccieqoBaHue
MAaTEMATUYECKUX MOJIEJIEN PEATbHBIX
CUTYallUM C TIOMOIIBIO YPABHECHUM,
CHUCTEM YpPaBHEHUW 1 HEPABEHCTB

C mapaMeTpamu

Y HEPABEHCTB, COAEPKAIINX
MOAYJIU U IapaMeTpHI.

[TpumensTs rpaduueckue u
AHAJIMTUYECKUE METOBI JUISl PELLICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMHu, a TaKkKe
uccienoBanne QyHKIHMN MeTogaMu
MAaTeMaTUYECKOTO AHAIIN3A.

Ctpouts 1 HCcCIen0BaTh
MaTeMaTHYECKHE MOJEIIN PEAIbHBIX
CUTyalui C IOMOLIBIO YPABHEHUH,
HEPABEHCTB U CHCTEM

C IapaMeTpamu

[ToBTOpEHuUe, 00001IICHNE,
cUcTeEMaTH3aus 3HAaHUN

16

OCHOBHBIC ITOHATHS X METOJBI Kypca,
0000IIIEHNE U CUCTEMATU3ALIUA 3HAHUNA

MonenvupoBaTh peaibHbIe CUTYaIlUN
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPQKCHMS, YpaBHEHUS, HCPABCHCTBA
Y UX CHCTEMBI IO YCJIOBHIO 3a/1a4H,
MCCJIEIOBATh MIOCTPOCHHBIE MOJICTTU

C UCIIOJIH30BAHMEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJTYICHHBIN
pe3ynbTar.

[TpumensTs hyHKIIUN

JUTSI MOICITUPOBAHUS M HCCIICOBAHUS
peaTbHBIX TPOIECCOB.

Pemates mpukiagHbie 33124,
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B TOM YHCJIE€ COLIMAJIBHO-
HKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CPpeACTBAMU aNreOpsl
¥ MaTEMaTUYECKOT0 aHaIM3a

OBUIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

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

(1D 623624)

INOACHUTEJBHASA 3AIINCKA

I'eomerpust siBasieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpPEIHEro oOLIEro
o0Opa3oBaHuUs, TaK KaKk 00eCIeYBAET BOZMOXKHOCTh U3yUEHHUSI TUCIUILIMH €CTECTBEHHO-
Hay4YHOW HAMPABJICHHOCTH U MPEIMETOB TYMAaHUTAPHOTO UKIIA. [I0CKOJIBKY JJOrHYecKoe
MBILUICHHE, (QOpMHUpYyeMOe TMpU HU3YYCHHH OOYYAIOUUMUCS TMOHSITHIHBIX OCHOB
r€OMETPUM, IPU [JOKA3ATEIBCTBE TEOPEM U IOCTPOCHUU LEHNOYKH JIOTHYECKUX
YTBEPKIACHUMN IIPU PELICHUHA I'€OMETPUYECKUX 3a7a4, YMEHHUE BBIIBUIaTh U ONPOBEPraTh
THUIIOTE3bI HEMOCPEICTBEHHO UCITOIB3YIOTCS MPH PELIEHNH 3a1a4 €CTECTBEHHO-HAYYHOTO
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilenp ocBoeHusi mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha yriyOnéHHOM
YPOBHE — DPa3BUTHE HHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOyYaromuxcsi NpH H3yYEeHUU
reOMETpPUH, KaK COCTaBJISIOLIEH MpeaMeTHON obmacT «MaremaTtnka 1 MHPOpMaTHKa»
yepe3 o0ecreueHrne BO3MOKHOCTH MPUOOPETEHUsS M HCIOJIb30BaHUs Oosee riyOoKux
r€OMETPUYECKUX 3HAHUM U JEHUCTBHUM, CHEUU(PUUHBIX TE€OMETPUU, M HEOOXOIUMBIX
JUISL YCHEIIHOTO Mpo(eccrnoHalbHOTO 00pa30oBaHMs, CBA3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuopuTeTHBIMU 3alayaMHd  Kypca TeOMETpUM Ha yriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOTO YPOBHS, SBIISIFOTCS:

pacIMpeHne NPEACTABICHUS O TEOMETPUHM KaK YacTH MHMPOBOW KyJIbTYpHl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHKE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEUILINX
MAaTeMaTHYECKUX MOJENAX, MO3BOJSAIOIIMX ONWCHIBATH M HM3y4aTb pPA3HbBIC SIBICHUS
OKpPYXaIoLEro MHpa, 3HAHHWE IOHATHWHOIO ammaparta no pasueny «CrepeomeTpus»
y4eOHOro Kypca reoOMeTpHH;

(GopMupoBaHHE YMEHHUS BJIAJIETh OCHOBHBIMH MOHSTHSIMH O MPOCTPAHCTBEHHBIX
¢urypax m HX OCHOBHBIMH CBOMCTBAMH, 3HaHHE TeopeM, QOopMyl U YMEHHUE
UX TPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMBbl M HAXOJUTh HECTAHIAPTHBIE CHOCOOBI
pelIeHus 3a1ay;

(opMupoBaHrE YMEHHS paclio3HaBaTh Ha YepTexkax, MOJIEISAX U B PEaIbHOM MHUPE
MHOTOTPAaHHHKH U TeJa BpallEHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATUYECKOTO IMOCTPOEHUS
MaTeMaTHYECKUX  Teopud, (popMupoBaHHME TMOHMUMAHMUS  POJIM  AKCHOMATUKU
IIPU IPOBEAEHUN PACCYKACHUN;

dbopMHpoBaHME YyMEHUS BIAAETh METOJAaMU JOKAa3aTelbCTB U aJTOPUTMOB
peleHnss, YMEHNUsI UX NPUMEHATb, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOAC
pELIEHUs] CTEPEOMETPUUECKUX 3a/1ad U 3a7a4 C NPAKTHUYECKUM COJIEPHKAHUEM,
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dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KAa3aTENbCTB MPU OOOCHOBAHUU
MaTEeMaTHYECKUX YTBEPKICHUH W POJM AKCMOMATUKH B MPOBEACHUM JIEAYKTHBHBIX
paCCYXICHU;

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

(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, MPOSIBJICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS PEaTTbHBIX
CUTyallul, HCCJIENOBAaHUS TOCTPOEHHBIX MOJENEH, HHTEpIpETalud MOJyYEeHHBIX
pEe3yJIbTaTOB.

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

ChopmymupoBannoe B DPI'OC COO T1peboBaHHE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETpPUU Ha yriayOnéHHOM ypoBHe oOyuenus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJEpXKaTelbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(dbopMupOBaHUE JOTMUYECKUX YMEHHUH paclpeesseTcs He TOJbKO MO COAepKaTebHbIM
JUHUSM, HO U 1o rogaMm oOyuenus. CoxaepkaHue 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
M HaBbIKAMHM TOCJEAOBATEIbHO M IOCTYNATENbHO, C COONIOJCHUEM NPUHLHUIIA
IPEEeMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYAaTh B OOIIYI0 CHCTEMY TI€OMETPHUYECKHX
NpEACTaBICHU OOydYaloIMXCa, pacupsiss U yriyonsss e€, o0pa3ys NpOoYHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexoa Kk U3y4EHHUIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISET:

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

MOJTOTOBUTH OOYYAIOIUXCS K MPOJOJDKEHUIO M3YyYEHUS MAaTEeMaTHKU C YYETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneymBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U ipo(peccroHanbHbIM 00pa30BaHUEM.

Ha u3yuenue yuebnoro kypca «I'eomerpus» Ha yriayOGJIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 waca (3 waca B Hememo), B 11 kmacce — 102 waca
(3 vaca B HeneIO).

38



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

COAEPKXAHUE OBYUEHUA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
IapajuleNIbHblEe M CKpEIIMBAIOIKECs NpsMble. [Ipu3Haku CKpEmMBAIOMMXCS MPSAMBIX.
[TapajuteIbBHOCTD MPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: NApaJUICIbHbIC IIPSMbIC
B IIPOCTPAHCTBE, MApaJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD MIPSAMOU U IIJIOCKOCTH.
[lapamnenbHOoe M IEHTpAJbHOE MPOCKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapaJieIbHOTO MNpoeKTUpoBaHus. M3o0pakeHue ¢uryp B mHapayieiabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMA CTOPOHAMH, YrOd MEXAY IPSMBIMU
B IpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEN: MapasulesibHbIEe IUIOCKOCTH, CBOWCTBA
napajuiebHbIX MI0ckocTel. IIpocTeiimme mpocTpaHCTBEHHbIE (PUTYpHl HA TUIOCKOCTH:
TETPa’Ap, NApALIEIEIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh NPSMOW H  IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIE MTapajuIeNIbHbIE U MEPIICHINKYJIAPHBIE K IUIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, TEOPEMA O MNPSMOW MNEPIEHIAMKYISAPHOU
IIOCKOCTU. OpTOroHa’sbHOE NPOEKTHpOBaHME. llepneHAMKYIsIp W HaKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IIJIOCKOCTH, IPOEKIUA
buryps Ha IJIOCKOCTB. [lepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHAUKYJISIPHOCTH JIBYX INIOCKOCTEN. Teopema o TpEX MepIeHANKYIIIpax.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOW U IUIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBONCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yTiia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

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 MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. [Mupamuna: n-yronbHas nupammujaa, IpaBUIbHAs U YCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed MpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHMKHU: IIpaBWJIbHAs MNpHU3Ma M IpaBWIbHAA NUPAMUA, [PAaBUJIbHAL
TpeyrojbHasl MUpamMuia U MpaBUIbHBIN TeTpasp, KyO. [IpencraBieHue o npaBuiIbHbBIX
MHOI'OTPAaHHUKAX: OKTadp, JOAEKAdAP U UKOCAIP.

Bbruncnenue s1eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHainu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIAlb 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  CUMMETPUU  NIPABUJIbHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBWJIBHOM MHOIOTPAHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETPUS IPaBUIBHOU
NUPaMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANpPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOXEHHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMcTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS 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 M KOOPJIMHATAMH TOYEK. YTOJI MEXAY BekTopaMu. CKaaspHOE
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 NPSIMOYTOIBHOTO
napaienenunena M ciuenctBus u3 He€. OO0BEM mpsMON W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMubl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KomMOunHanuu Ten BpalieHus ¥ MHOrOrpaHHUKOB. [Ipu3Ma, BnucanHas B LWJIMHID,
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 npocTtpaHcTtBe. OTHOIIEHHE 00BEMOB, TIIONIAAEH MOBEPXHOCTEH MOAOOHBIX (UTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agay  Ha  MJIOCKOCTH
C HUCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHHi! MHOrOTpaHHUKOB W TeJl BpAlICHHUS: CEUYECHHS LMIMHIpA
(mapaJuienbHO M MEPHEHIMKYJISIPHO OCH), CEUeHUsI KOHYCa (MapaieibHOE 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
noaooust. [Ipsimas u cdepa Ditnepa.

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 MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOTHO OTMIEPUPOBATH MOHSATHSMHU, CBSI3aHHBIMH C yTJaMU 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 KJIaCCU(PUKAIIUH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPALHOE U OPTOTOHAIBHOE IMPOSKTUPOBAHUE PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEYECHHS] MHOTOTPAHHHKOB PAa3JIMYHBIMH  METOJaMH, BBITIOTHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

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

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

CBOOOMIHO  ONEpUPOBAaTh TMOHATHUAMH, COOTBETCTBYIOIIUMH  BEKTOpaM |
KOOpIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUUECKHX OTHOIICHWA U HaXOXIIECHUE
TEOMETPUYECKUX  BEIUYWH, TMPUMEHSS HW3BECTHBIE METOJAbl MPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;
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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  HCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, almnapara aareopsbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIC C HAX0XKIEHUEM F€OMETPUUYECKUX BEJIMYHNH;

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

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 Teja BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map) u oObACHSITH
CHOCOOBI MOTYYEHUS TEJ BPAILLICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojokeHue chepbl U MI0CKOCTH;

BBIYHCIISATh BETMYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHUs, 00bEMBI U
IUIONIa/Id MOBEPXHOCTEM MHOTOTPAaHHUKOB M TeJl BpAIICHUS, T€OMETPUUYECKUX 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,;

BBIUMCIISITH COOTHOIICHUS MEXAY IUIOMAASIMH TOBEPXHOCTEH H 00BEMamu
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;

BBITIOJIHATD OIEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cHCTEME KOOPIUHAT;

peniaTh Te€OMETPUYECKHE 3a7aud Ha BBIUMCIEHUE YIJIOB MEXKIY HNPSIMBIMH 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, 3ePKAIbHOW CUMMETPHH, P 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;

HCITOJIH30BaTh METOBI MTOCTPOCHUS CEUYCHUN: METO CIIEJIOB, METOJ] BHYTPECHHETO
MPOEKTUPOBAHMUSI, METO] TIEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHNUS,

MIPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEAIOJIarafoiX HECKOIBKO MIArOB PEIICHUS, €CIM YCJIOBUS 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 TIOJyYEHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATH, aHAIM3UPOBATH U
OIICHMBATh PEAJIbHBIC CUTYAIlNH, IPUMEHATh M3yYEHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA
B TIpollecC€ TMOMCKA pEHIeHUs MaTeMaTH4YeCKu CHOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICITUPOBATh PEaNbHBIC CHTYAIlMHd Ha S3BIKE TEOMETPHUH, MCCIICA0BATh TTOCTPOCHHBIC
MOJICNIA C HWCTOJB30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsi,
penaTh NpakTUUECKHe 3aa4u, CBI3aHHBIC C HAXOXKIEHUEM T€OMETPUUYECKUX BEIIMUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
HasBanue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OCHOBHOE co/iepKaHue
paznena (Tembl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OCHOBHBIE IPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢burypsi.
[ToHsATHS CTEpEOMETPUU: TOUKA,

npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300paXKEHUs

Ha PUCYHKE TUIOCKOCTH, TapaJIJIETbHBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsaTHs: mepeceKaromuecs MmIoCKOCTH,
nepeceKarouecs npsMas U II0CKOCTb;
MOJTyTIPOCTPAHCTBO.

MHororpaHHuKy, 1300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeECyIIECTBYIONTUX 0O BEKTOB.
AKCHOMBI CTEPEOMETPHHU U TIEPBHIE
CJIEJICTBUS U3 HUX.

CrniocoOnI 3a1aHUs IPSMBIX U
TUIOCKOCTEM B IIPOCTPAHCTBE.
O603Ha4YeHMs IPSMBIX U MIIOCKOCTEH.
Ceuenus. U3o0pakenne ceueHni

B KOTOPOU BBIMOJIHAETCS TIIAHUMETPUS.
Jlenath NpOCTENIINE JIOTUYECKUE
BBIBO/JIbI U3 aKCHOMATHKH IIJIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
SIBJISIFOTCA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSTh PUHITUIIBI
MMOCTPOEHUS CCUEHHUM.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEePEeHOCca CEKYIIEH MIOCKOCTH.
Pemiats cTepeomerpudeckue 3a1auu:
Ha OMpEICJICHUE BUA CEUYCHUS U
HAXO0XJIECHUE €ro TUIOIA/IH.
AKTyanu3upoBath (DaKThl U METObI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npu peICHUH 331a4
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MUPAMUJIBI, KyOa U PU3MBI, KOTOpHIE
MPOXOJST uepe3 ux peopa.
N3o0paxeHue nepeceueHus
ITOJTyYEHHBIX IUIOCKOCTEM.
PackpammBaHue MOCTPOEHHBIX CEYEHUN
Pa3HBIMU LIBETAMH.

Meron cneaoB s HOCTPOEHUS
ceyeHui. CBOMCTBA epeceueHU
pSAMBIX U TIOocKocTel. IlocTtpoenne
CeUeHUM B MUpaMuje, Kyoe 1mo Tpém
ToukaMm Ha péOpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aIHCh IIAr0B
IIOCTPOEHUS.

IToBTOpEHME TNIAHUMETPHH.

Teopema 0 NpONOPLMOHATIBHBIX
otpeskax. [logoOue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHMSX Ha BBIHOCHBIX YEPTEKAX.
Hcropust pa3BUTHS INTAHUMETPUU

U CTEPEOMETPUU

CJIeYIONTHE TNTAHUMETPUIECKUE (haKThI
Y METOJbI:

Teopemsr Darneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menemnas.

PaBHOOCAPEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUN
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[TomyyaTs nmpencraBieHus oo
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu hyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

B3aumHoe pacrosioxkenue
MPSMBIX B IPOCTPAHCTBE

B3auMHOe pacrosioxeHue npsaMbIx

B ipocTpancTBe. CKpenMBaroImuecs
npsmMble. [[pu3Haky ckpemuBaromumxcs
IIPSAMBIX.

[TapautenbHble IPsMBIC

KinaccudgunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TPSIMBIX

B ITPOCTPAHCTBE, WJLTFOCTPUPYS
PUCYHKAMHU U TIPUBOJIS IPUMEPHI
U3 peasbHOM JKU3HH.
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B IIPOCTPAHCTBE. Teopema

O CYILIECTBOBAHUH U €JUHCTBEHHOCTH
IIPSAMOU MapajuIeIbHOW TaHHOU
IIPSAAMOU, TPOXOIALIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKaLEN

Ha IAHHOW MPSIMOM.

JlemMa 0 nepeceyeHu napaIeNbHbIX
IPSAMBIX IIOCKOCTHIO. [apannensHoCTh
TpEX MpsAMBIX. Teopema o TpEx
napayieIbHbIX NPSIMBbIX.

Teopema 0 CKpEIMBAKOIINUXCS TPSMBIX.
[TapaienpHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA MAPAIIIETBHOTO
npoekTupoBanus. M3o0paxeHue
pa3HbIX (GUTyp B MapasieabHON
MPOEKIUH.

LleHTpasnbpHas NPOEKIUSI.

VYo ¢ cOoHanpaBIeHHBIMUA CTOPOHAMU.
Yroa Mmexay npsiMbIMU.

3a1aun Ha JOKA3aTEILCTBO U
WCCJIEIOBAHNE, CBSI3aHHBIE

C pacIojg0KeHUEM MTPSAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOM, ITPOXOAAIIECH
Yepe3 TOUKY MPOCTPAaHCTBA U HE
JIe)KAIIEH Ha IPYrOr MPSIMOM; JIEMMY

0 MEPECEUECHUU TIIIOCKOCTH JBYMS
MAPAIUICITBHBIMU PSIMBIMU; TEOPEMY

0 TPEX NapaJUIECIbHBIX MPAMBIX.
JIoKa3pIBaTh NMIPU3HAK
CKPEIIMBAIOIINXCS MPSMBIX, TEOPEMY
0 CKPEILIUBAOUIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABIICHHBIMUA CTOPOHAMM.
OOBSACHSTH, UYTO HA3bIBACTCSA
MapajuieNIbHbIM U [IEHTPaTbHBIM
[IPOCKTUPOBAHUEM U KaK BBITIOJIHSIETCSA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajlIeIbHOTO
MPOEKTUPOBAHMUSL.

N300pakats B mapaiebHON
MTPOEKILIMU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeomeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoIMTh JOKa3aTeIbHbBIE
pacCykJIeHUs MPU pElICHUU
r€OMETPUYECKUX 3a]a4, CB3aHHBIX
CO B3aMMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHMBATh YTBEPKICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoennpoBaTh peaabHbIC CUTYalNH,
CBSA3aHHBIE CO B3AMMHBIM
PacIoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOAETT
C UCIIOJIb30BAaHNEM IT'€OMETPUUYECKUX
NOHSTHUI U TEOpEM, arrapaTa aiareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBiaeHue

0 LEHTPAIBHOM ITPOEKTUPOBAHUH

1 00 ucrtopuu padboT MO TEOPUH
MEPCIEKTHUBBI

[TapajuteTbHOCTH MPSAMBIX
Y TUIOCKOCTEN
B IIPOCTPAHCTBE

[ToHsTHA: TapaIENTbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Tpu3Hak nmapamieapHOCTH MPSIMOU U
mockocTy. CBOKMCTBA MAPAIIIENBHOCTH

Knaccudummpoats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIIIOCKOCTH
B TIPOCTPAHCTBE, PUBOJIS
COOTBETCTBYIOIINE TPUMEPHI

47



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

IPSAAMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYMCIIEHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C TAPAJUIEIBHOCTHIO

IIPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBC.

[TocTpoeHue ceueHus:, MPOXOAALIETO
4yepe3 NaHHYIO MPSIMYIO Ha YEPTEKE U
MAPAJIICITBHOTO APYTOX MPSIMOM.
Pacuér otHomenuu. [lapannensnas
IIPOEKLUS, IPUMEHEHUE

JUTS TIOCTPOEHHUSI CEYEHUM KyOa

U Tapajuiesienunea.

CaoiicTBa napajuieNienuneaa v Mpru3Msl.

[TapayutenbHble 10CKOCTH. [Ipr3Haku
MapaJJIEIbHOCTH ABYX IJIOCKOCTEM.
Teopema 0 napaieIbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOM MJIIOCKOCTH U
CJICJICTBUSA U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEMH:
0 MapajuIeIbHOCTH NPSIMbBIX
MEPECEUYEHNUSI IPU NIEPECEUEHUH JIBYX
MapaJUIEIIbHBIX INIOCKOCTEN TPETHEW;
00 OoTpe3Kax napajiesbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKY NapaIEIbHBIMU

W3 PEaJbHOU KU3HU.
DopMyIMPOBATH ONPEIEICHUE
IapaJuIEIbHBIX MPSAMON U INIOCKOCTH.
JIoKa3pIBaTh IIPU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IIJIOCKOCTH; CBOWCTBA MApAJIIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pemats crepeoMerpruueckue 3a1aun
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAIIIENBHOCTHIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemate npaktuueckue 3amaun

Ha IIOCTPOCHUE CEUEHUN Ha YepTEKaAX
TETpa’pa v napajuIeIeInIea.
Pemrars crepeoMerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

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

CpaBHUBATh U aHAJM3UPOBATH
peanbHbIE CUTYAlluH, CBS3aHHBIE

C APaAJUIEIIBHOCTBIO IPSAMOU U
IJIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTSIMH; O MEPECECUEHUH MPAMON
C AIBYMsI ITapaJlJIeNIbHBIMU IIJI0OCKOCTSIMU

MO/JICJIMPOBATh PEATIbHBIC CUTYALINH,
CBSI3aHHBIE C TAPAJUIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

[leprieHIUKYIISIPHOCTD
IIPSAMBIX U INIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOopenue: Teopema [Tudaropa

Ha [JIOCKOCTH, TPUTOHOMETPHSI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1iH
OTPE3KOB B KyO€ U MPSMOYTOJIHHOM
napasuieJIenunesae.
IlepnieHAUKYISAPHOCTD MPSIMOM U
rmiockoctu. [lpu3nHak
MEePIEHIUKYJIAPHOCTU MPSAMOU U
IJIOCKOCTHU. Teopema O CylecTBOBaHUH
Y €JIMHCTBEHHOCTH TMPSMOMU,
MPOXOJAIIEH YepE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K TJIOCKOCTH. [1imockoctu n
MEPIEHIUKYJIIPHbIE UM MpsMast

B MHOTOTpaHHHUKAX.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.
ITocTpoenue neprneHanuKysapa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIAPAX
(mpsimast u oOpaTHas).

AKTyanu3upoBaTh (DaKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@OopMyIMPOBATH ONPEICIICHHUS:
MEPIIEHAUKYIISIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE NIPSIMOM,
MIEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIEMMY

O NEPIECHANKYISAPHOCTH IBYX
MapAJUICIIBHBIX MPSIMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEXKIY
MAPAJIICITIBHOCTHIO IIPSMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
U TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHNHU U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YepE3 JaHHYIO
TOYKY Y NEPIEHANKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N300paxaTh B3aMMHO
MEPIIEHANKYJIISIPHBIC TPAMYIO
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Yron Mmexay CKpelruBarOIMMHUCS
psAMBIMH. [ [0MCK NepIIeH INKYIISIPHBIX
MPSAMBIX C IIOMOILBIO
MIEPIICHIUKYJIAPHBIX IIJIOCKOCTEN
OpTOroHaJIbHOE NPOEKTUPOBAHHUE.
[TocTpoenue ceuenuii kyoa, IPU3MBI,
IIPAaBUJIBHOW IMUPAMU/IBI C IIOMOLIBIO
OPTOrOHAJILHOU IPOEKIIUH.
CumMeTpus B IPOCTPAHCTBE
OTHOCUTEJIBHO IIIIOCKOCTH. I1nockocTn
CUMMETPHI B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHAuKyIsIpHOCTH
IIPSAMOU U TUIOCKOCTH KaK CJIEICTBUE
cummMmeTpui. [IpaBuibHbIE
MHOTOTPaHHHUKHU

Pacuér paccrostHuil OT TOUKH

110 TIOCKOCTH. CITOCOOBI OMYCTUTh
MIEPIICHIUKYJIAPBI: CHMMETPHS, CIIBUT
TOYKH 110 NIApaJUJIEIBbHON MPSIMOM.
CnBur 1o HenapauieIbHOU MPSMOU,
VM3MEHEHUE PACCTOSTHUN

Y IIOCKOCT.
DopMyJIMPOBATH CBOKMCTBO
MIEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IJIOCKOCTH.

[Tonyyath npencTaBieHUE O 3HAYCHUU
MEePIICHIUKYJIApa JUIs IpyTrux obacteit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSMOU Ha TIJIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIISIPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEHANKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

00 OPTOroOHaIBLHOM MTPOEKTUPOBAHUH.
JIoKka3bIBaTh TEOPEMY O MPOEKIINH
TOYKH Ha NPSIMYIO.

Pemate crepeomeTpuyeckue 3agaud,
CBSI3aHHBIE C TIEPIICHIUKYISIPHOCTHIO
MPSAMOM U IIOCKOCTH.

Pewars npukinanneie 3agauu,
CBSI3aHHBIE C HAXO0XKICHUEM
r€OMETPUYECKHUX BEJINYHUH.

50



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

Pemats crepeomeTpruecKue 3a1aud,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MTPOEKIIMH.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.
AHanmM3upoBaTh U MOAEIUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTYyalllH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIE0BATh TIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAHNEM ammapara aareopbl

VYTbl 1 pacCTOSAHUS

16

[loBTOpEHNME: YroJI MEXK Y MPSIMBIMH
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB.

IloBTOpEHUE: yroyu Mexay
CKpEILIMBAOIIUMUCS MTPSIMBIMU

B ITpOCTpaHcTBe. ['eomerpuueckue
METO/IbI BBIYMCIICHUS yTila MEXKIY
IIPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBath (PaKThl U METO/bI
[IJIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUpPOBATH OIIPEACICHUE
IABYIPaHHOIO yIJIa.

JIoKa3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuduimpoBaTs AByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PAJTYCHOU MEPHI.
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JIByrpanHbiil yroiu. CBONCTBO
JIMHENHBIX YIJIOB ABYTPAHHOTO YIIA.
[lepneHAMKYIISPHBIE INIOCKOCTH.
CBolicTBa B3aUMHO IIEPIEHANKYJIIPHBIX
mockocren. [IpusHak
NEPHEHANKYIIPHOCTH MIIOCKOCTEH;
TE0-peMa O IIPSIMOI IepeceyeHus AByX
IJIOCKOCTEW MEePIEHANKYISIPHBIX
TPEThEN IUIOCKOCTH.

[IpsAMOYTOIBHBIN NapaJUICICIINIIE;
Ky0; U3MepeHus, CBOMCTBA
PSAMOYTOJIBHOTO MapaJIJIENEIUIIE A,
Teopema 0 AMaroHaIn NPMOYTOJIBHOTO
napaJuIeenuIe a u CIeACTBUE U3 HEE.
CrepeomMeTprUyeCcKHe U MIPUKIIATHBIC
3aJ1auy, CBS3aHHBIE CO B3aUMHBIM
PaCOJIOKEHUEM MPSAMBIX U IUIOCKOCTH.
[loBTOpEHNE: CKPEITMBAIOIIUECS
npsiMble, NapaJlJIeIbHbIE TUIOCKOCTH

B CTAHJAPTHBIX MHOTOTPAHHUKAX.
[Tapa napaniesnbHbIX INIOCKOCTEN

Ha CKpPEUIMBAOIINXCS MPSAMBIX,
PACCTOSIHUE MEX]Y
CKPELIMBAIOIIMMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyAIUSX.

OnyckaHue NeprneHIuKyIsposB,

@opMyIHUPOBATH ONPEIEICHUE B3aUMHO
MIEPIICHIUKYJISIPHBIX TIIOCKOCTEN.
JIoKa3pIBaTh TEOPEMY O IPU3ZHAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyIMPOBATH CIEICTBUE

(U3 mpU3HAKA) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIIpHA
[IPSAMOM, IO KOTOPOM NIEPECEKAKOTCS BE
MJIOCKOCTH, 3TU MIOCKOCTSM.
JIoKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBAax; TEOPEMY U CIIEICTBUE

U3 HE€ O JUaroHaJsX MpsIMOYTOJIbHOTO
napajuie’enunesaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
IPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
IJIaHUMETpUUYECKUE PaKkThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeJIbHbIE PAacCyKICHUS PU
pELIeHNH TeOMETPUUECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh U MOACIUPOBATH

Ha A3bIKE TEOMETPUU PEAIbHBIC
CUTyalliH, CBSI3aHHBIC
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BBIYHCIICHUE PACCTOSIHUNA OT TOUKH
JI0 TOYKH; IPSIMOM; TIIIOCKOCTH.
BrruncieHne paccTOSHUN MEXITY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU

C IIOMOIIBIO NEPIICHANKYISIPHOM
IIJIOCKOCTH.

TpéxrpaHHbIi yroJj, HEpaBEHCTBA
TSl TPEXTPAHHBIX YTJIOB.

Teopema Iudaropa, Teopemsi
KOCHHYCOB U CUHYCOB

JUISL TPEXTPAHHOTO YIiia. DJIEMEHTHI
chepruuecKoil TeoOMeTpUn:
reoJIe3MUECKHUE JIMHUU Ha 3eMiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAaHUEM
anmnapara anreopsbl.

Pewmars npuknagHbie 3a1auw,
CBSI3aHHBIC C HaXO0KJICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKu

CucreMaru3anus 3HaHHI:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
IIupamua. Buasl nupamu.
IIpaBunpHas nupamuaa.
ITpusma. IIpsimMas u HakJIIOHHAs
npusMsbl. [IpaBunbHas mpusma.
[Ipsamont mapannenenunen,

NPSAMOYTOJIbHBIN Mapaienenunes, Kyo.

Brinmykisie MHOrOrpaHHuky. Teopema
Oiinepa. [IpaBuibHbIE U
IIOJIyIIPaBUJIbHBIE MHOI'OTPAHHUKHU

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEUYaHUs,
KOMMEHTApUH.

AHaNM3UpOBATh PELICHUE 3aJa4H.
PucoBaTh BBINTyKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHAaBJIMBAThL OOIIUN BU
BBIITYKJIOTO MHOTOTPAHHMKA 110 ABYM
€ro MPOEKIIUSM.

J10Ka3bIBaTh CBOMCTBA BBITYKJIOTO
MHOTOTPaHHHKA.

PurcoBath BBITYKJIbIE MHOTOIPAaHHUKHU
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C pa3HOM DUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipy BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIbHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
IIOCTPOEHUE NIPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JOPYTUX IPaBUIbHBIX MHOTOTPAHHUKOB

Bekrtopsl B mpocTpaHcTBE

12

[loHATHE BEKTOPA HA INIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IPABUIIO
napasulieJIenunea, YMHOKEHHE BEKTOPA
Ha YUCJI0, Pa3JIOKEHHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIIHUX
B OJJHOU IIJIOCKOCTH.

CkansipHoe IpoU3BEICHUE,
BBIYMCJICHUE YIJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

IIpocreimmue 3ana4u ¢ BEKTOpaMu

AKTyanu3npoBath (akThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh MOHITUSIMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILUTaHapHbIE BEKTOPHI. [[puBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYMH.

OcBauBaTh NpaBuJia BHITTOJTHEHUS
JIIEUCTBUU CIIOKEHUSI U BEIYUTAHUS
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMITJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3I0KECHUU
J1000T0 BEKTOpa MO TPEM JaHHBIM
HEKOMILUIAaHAPHBIM BEKTOpAM

54



denepanbHas padouas nporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

[ToBTOpEHME, 0000IIEHNE
U CUCTeMaTu3alus 3HaHUN

O6o0maroiee NOBTOPEHUE MOHATUN
1 METOJIOB Kypca reéOMETPHH

10 knacca, cucteMaTH3alMs 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ pojIb B Pa3BUTHH
COBPEMCHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHHA

Pemats crepeomeTprueckue 3aaadn
Ha JJ0Ka3aTeNbCTBO MATEMATHIECKUX
OTHOLIEHUH, HAXO0XKJACHUE
reOMETPUUYECKUX BEJIMYMH (IJIMH,
YTJIOB, TUIOIIACH, 00BEMOB).
Hcronb30BaTh MpU peILICHUN
CTEPEOMETPUYECKHUX 3a7a
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
IIpoBONUTB JTOTUYECKHA KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCyKICHHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3a/1a4.
CpaBHHBaTh U aHAIU3UPOBATh
peabHbIE CUTYAIUU U BBISIBIISTH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPUHU.

MonenupoBaTh peaJbHyH CUTYALHIO
Ha A3bIKE T€OMETPUU U UCCIIEN0BATH
MIOCTPOEHHBIE MOJEIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arlnapara aareopsbl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
IIPOrpamMMBl IPU PEIICHUH 3a/1a4.
[Tony4aTs npeacTaBICHUE O TEOMETPUU
KaK O pa3BHUBAIOLIECHCS HayKe,
HCCIIEAYIOIEH OKPYXKAIOIIUK MUD,
CBSI3aHHOH C peabHbIMU O0BEKTaMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHbBIC
KU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.

Hcnonb3oBath HU(POBBIE PECYPCHI

I/ICCHCIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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11 KJIIACC
Hazpanue KonnuecTtBo OcCHOBHBIE BU/IbI ACSTEIBHOCTH
OcHOBHOE coziepKaHHe
pazzena (TeMbl) Kypca 4acoB yqammxcst
AHanuTuyeckas reoMeTpus 15 [loBTOpEHNKE: KOOPANHATHI BEKTOPA AxTyanu3upoBaTh GaKThl U METOIbI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]ly BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMON,
MIPOXOSIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTH B OTPE3KAX.
BekropHoe npousBenenue. JInnenoie
HEPABEHCTBA, JINHENHOE
MIPOrPAMMHPOBAHUE.

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

Haxoxnenue paccTosHUl OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MpaBUIIbHOM
MUpamMuIe

IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

CBOINTH NEUCTBUSL C BEKTOpPaMU

K aHAJIOTUYHBIM JIEUCTBUSIM C UX
KOOPAMHATaAMH.

BcnomHUTE onipeenenne CKaasipHOToO
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucnsats ¢ mOMOIIbIO CKaIIpPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMH, YCTaHABIINBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOaUTH YypaBHEHHE MIIOCKOCTH U
dbopMyiTy pacCTOSHUS OT TOUKH

110 TUIOCKOCTH.

Pemars 3agaun, coueras

KOOPJWHATHBIA Y BEKTOPHBIA METOBI.

[TpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JTOKa3aTeJIbHbIE PACCYKICHUS

IIPU PELIEHUH TEOMETPUYECKUX 3a7a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.
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AHanM3upoBaTh U MOJEIIUPOBATH
Ha SI3bIKE T€OMETPHUH PEATIbHbBIE
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMHU U
KOOpJIMHATaAMHU.

HccnenoBats mOCTPOCHHBIE MOJEINH,
B TOM YHCJIE€ U C UCTIOJIb30BAHUEM
anmnapara anreopsl.

Hcnonb30BaTh KOMIBbIOTEPHBIE
IPOTrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKHU

[ToBTOpEeHue, 060061IeHNE
U cUCTeEMaTH3aIus 3HAaHUN

15

CedeHust MHOTOTPaHHUKOB:
CTaHAapTHbIE MHOTOIPAHHUKH, METO/T
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NIEPECEUEHHUSI MPSMBIX U IJIOCKOCTEM.
[TapanyenbHble PSMBIE U TIIOCKOCTH:
napaJijiebHbIE CEYEHUS, PACUET
OTHOILEHUH, YTJIbl MEXIY
CKPEUIMBAIOIINMHUCS MPSIMBIMHU.
[lepnenaAuKyISIpHBIE IPSIMBIE U
IJIOCKOCTHU: CTaHJAPTHBIC NTAPhI
NEPHEHANKYJIIPHBIX TUIOCKOCTEN U
OPsIMBIX, CHMMETPUU
MHOT'OTPaHHHUKOB, TEOpEMA O TPEX
NEPIEHINKYJIAPax, BBIYUCICHUS JJINH

CTpouTh ceueHusl.

Pemath crepeomMeTpruuecKkue 3a1auu
Ha JJ0Ka3aTeIhCTBO MaTEMAaTHUYECKHUX
OTHOIIICHUM, HAX0XKJICHUE
reOMETPUICCKHUX BEJIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws3oBaTh npu pemieHnu
CTEpEOMETPUYECKUX 3a1a
MJIaHUMEeTpUudeckue GakThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEIICHUH CTEPEOMETPUUECKUX
3aj1a4.

CpaBHUBATh Y AHATTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: miomammu
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
Mog00us.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

pealbHbIEe CUTYallUH U BBISIBIISITH
BO3MOYKHOCTH €€ MOJIETTUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEI0BATh
MIOCTPOCHHBIE MOJIENIH, B TOM YHUCJIE U
C UCTIOJIH30BAHUEM alllapaTa ajnreOphl.
Hcnonb30oBaTh KOMIBIOTEPHBIC
IPOrpaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOTpaHHUKA

17

O0bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yaBOeHUHU Ky0a, 0 KBaJapaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpuuecKkue 3aauu,
CBSI3aHHBIEC C 00BEMOM
OPSIMOYTOJILHOTO MapasuieNenuIea.
[IpuknaaHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIICHUEM 00bEMaA
IPSMOYTOJIBHOTO Napajuiesienunesaa.
O0BEM IPSIMOIA IPU3MBI.
CrepeoMeTpuueCcKHEe 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BbEMOB
psAMOM pu3Mel. [IpuknanHeie
3a/1ayu, CBA3aHHbIE C 00BEMOM
MPSIMOU MIPU3MBL.

CB00OOAHO ONEPUPOBATH MOHATUSIMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuiesienunesaa.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3pIBaTh TEOpEMy 00 00BEME
IPsIMOYTOJILHOTO MapajuielenuIea,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOrOrpaHHuKH,
NepeKyIaablBaTh YaCTH.

Pemars crepeomerpudeckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJijieenuIena,
MIPU3MBI.

CpaBHUBATH U aHATU3UPOBATH
YTBEPAKICHUS C LEbIO BbISIBJICHUS
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Brruucnenne 00bEMOB Te

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

dopmyrna 00bEMa TUPaAMU/IBI.
OTtHomleHne 00bEeMOB IMUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknanHble 3a0a49M IO TEME
«OO0BEMEI TEII», CBI3aHHEBIC C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue o0bEMOB. Brruncnenue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUH.
AHanmM3upoOBaTh U MOJICIUPOBATh

Ha SI3bIKE TEOMETPHUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapajuIeleuIIe1a,
PU3MBI, TUPAMHUIBI.

HccnenoBats NOCTPOCHHBIE MOJAEIH,
B TOM YHCJI€ U C UCTIOJIB30BaHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy ISl BRIYUCICHUS 00hEMOB
Te.

Jloka3piBaTh TEOpEMy 00 00bEME
HAKJIOHHOW MPU3MBI HA TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPAMU/IBI.
BriBouTh (hOpMYyTy JI71S1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Tena BpaieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpazyroiue UIHHAPUIECKON
IOBEPXHOCTH.

CB000IHO OTIEPUPOBATH MOHSATUSIMU:
UIMHAPUYECKAs IOBEPXHOCTb,
uIHAp. M3ydaTh cCriocoOsbI
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Hummunp. [psamoit kpyrosou
munHap. [nomnaas noBEpXHOCTH
HUIMHAPA.

Konnueckast HOBEpXHOCT®,
o0Opa3yronme KOHUIEeCKOH
noeepxHocTH. KoHyc. CeueHne KoHyca
IUIOCKOCTBIO, MapaJuIeIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. 300pakeHrne KOHYyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKue 3a1a9n

Ha JI0KA3aTeIbCTBO U BHIYUCIICHHE,
NOCTPOCHUEM CEUYECHHMM LHWJIMHIPA,
KOHYyca.

[IpuknagHbie 3aa4u, CBI3aHHBIE

C LIWJIMHIPOM.

Cdepa u map.

[Tepeceuenue cdepor u mapa

¢ mockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. Bun n
M300paKEeHHE IIapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

Cummetpust cepsl u mapa.

NOJIYYEHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIUJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEYECHHUS
IJI0CKOCTBIO.

CB00OOAHO ONEpUPOBATH NOHATHSAMMU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
NOJIY4E€HHS] KOHUYECKON IOBEPXHOCTH,
KOHYyca.

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

K OCH.

BoiBoguTh (hOpMyIIbI 7151 BBIUUCIECHUS
OOKOBOW U TOJTHOM TTOBEPXHOCTEH Te
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]]a4H, CBA3aHHBIC
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
oA O0KOBOM U TTOJIHOM
MOBEPXHOCTH, MIOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpHU peIIEHUN 3a]1a4
IUTAHUMETpHUYEcKHe (PaKThl U METOJIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LEIBIO BBISBICHHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

HAa JIOKa3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUN
MJIOCKOCTBIO.

[IpuknagHbie 3a1a4K, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYX)HOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKPYKHOCTH, CTaHIapTHHIE
noo0usl.

Paznuunbie komMOuHaAIMY TEI
BpAICHUS 1 MHOTOTPaHHUKOB.
3anauu no Teme «Tena u MOBEepXHOCTH
BpaICHUs»

AHaJIM3UPOBATH U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU peaIbHBIC
CUTYaIlNH, CBSI3aHHbBIE C KOHYCOM

U UWIMHAPOM.

HccnenoBats mOCTPOCHHBIE MOJEINH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
anmnapara anreopsl

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

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

HccnenoBath B3aMMHOE PacoiOKEeHHE
chepbl U TIIOCKOCTH.

@OopMyIMpPOBaATh ONPEIECIICHHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIIOCKOCTH.
BriBouTh (hOpMyITy JIJIS1 BEIYUCIICHUS
riotmaau cepsl yepe3 paauyc chepsl.
Pemiats ctepeomeTpuueckue 3aaauu,
CBs3aHHBIE CO c(epoil U mapoM,
HaxXO0XKJICHUEM IIIOIIAIu chephl U €
yacTel, MOCTPOCHUEM CeUEHUN cepbl
U 11apa.
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AHanu3upoBaTh U MOJEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIE
CUTYaIlMH, CBSI3aHHBIE C IApOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TEJl
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUYECKHE (DaKThl U1 METO/BI.
Pemars crepeomeTpuueckue 3anauu,
CBSI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJI BpallleHUs U
MHOI'OTPaHHUKOB.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

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

AHaJIM3UPOBATh U MOJEIUPOBAThH HA
A3bIKE TEOMETPHUM PEAJIbHBIEC CUTyallUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBaTh MOCTPOECHHBIE MOEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara aareopsl
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[1nomanyu noBEpXHOCTH
U 00BbEMBI KPYIJIBIX TEJl

O0beéM mmuHapa. Teopema

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

Brruncnenne o0bEMOB TEI

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobEM KoHyca.

IIomaau 60KOBOM M IOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpruueckue 3a1auu,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
IWIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MIApOBOTO CEKTOPA.
Teopema 00 00béme miapa. [1nomans
cthepsl.

CrepeoMeTpruecKkue 3a/1a4u,
CBSI3aHHBIC C BEIUMCIICHHEM 00BEMOB
niapa, IapoBOro CerMeHTa, IapoBOTO
CeKTopa.

[IpuknagHbie 3a0a4u 110 TEME
«OOBEMEBI TEII», CBI3aHHBIE

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHl.
CooTHOIIEHUS MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB0OOAHO ONEPUPOBATH MOHATUSMH:
00BEM Temna, TUIOIIA b MTOBEPXHOCTH.
®opMyIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBoguTh hOpMyIIbI I BHIYUCICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIUPKYJIEM U JINHEUKOH,
0 KJIACCUUYECKHUX HEpa3pelIuMbIX
3a/1ayax.

CB00OOAHO ONEpUPOBATH NOHATUSIMMU:
IapOBOM CETMEHT, IIaPOBOM CJIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CEerMeHTa, OCHOBAaHHE U BhICOTA
IaPOBOTO CJIOA.

BriBouTE (hOpPMYIIBI 17151 HAXOXKICHUS
00BbEMOB TIIAPOBOTO CETMEHTA,
IapOBOTO CEKTOPA, TUIONIAau Chepsl.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemiats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BBIYUCIEHHEM 00BHEMOB
TeJ W TUIOIIAJeH TOBEPXHOCTEH

CErMEHTA, IapOBOT0 CEKTOPA,
IIOIIAABIO CHEpHI.

CpaBHUBaTh U aHATTU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3UpoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
rapa, IapoBOT0 CErMEHTA, IapOBOTO
CErMEHTA, IJIOMIaAbI0 CepHl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
1o/100HbIE TeTa B IPOCTPAHCTBE.
Boruuciaste 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeoMeTprueckue 3aaum,
CBSI3aHHBIC C COOTHOIIIEHUSMH MEXTY
IUIOMIASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHEBIX TEI.
[TpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYKIACHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1ad,
CBSI3aHHBIX C BBIYHCIICHHEM 00HEMOB
TEJI C TIOMOILBIO OIPEIEIEHHOTO
UHTETpaJia, HaX0XKJICHUEM
COOTHOIICHHS MEXTY TTOIIA ISIMH
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TTOBEPXHOCTEHN M 00bEMaMu TOJOOHBIX
TEJL.

AHaM3UpOBaTh U MOJEITHPOBATH

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

HAa JIOKa3aTEeIbCTBO U HA HAXOXKICHHE
T€OMETPUUYECKUX BEJTUUHH

JIBr>KeHUs

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO uryp. O6mme cBoiicTBa
NIBIDKEHUM. BUIbl ABMOKEHUI
napasuiesIbHbIM IEPEeHOC, LICHTPaJIbHAs
CUMMETpHSI, 3epKalibHas CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeoOpazoBanms mogoous. [Ipsmas u
chepa Ditnepa.

['eomerpruueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHUS

[IpuMeHsTh paBUiia BBITIOJHEHUS
JICUCTBUM CIIOKCHHUS U BEIYUTAHUSI
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YKCJIO MIPU PELICHUH 33/1a4.
Haxonuts KoOpAMHATHI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €ro0 KOOPANHATAM.

BcnomMHUTSE oripeiesieHre CKaIspHOTO
YMHOXEHHUS U €T0 CBOKCTBA.
BbryncisaTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHUS ITTMHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAHABIIUBATh
MEPIIEHAUKYJIIPHOCTh BEKTOPOB.
AHaIu3upoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlUH, CBSI3aHHBIC ¢ (PU3NUYECKUMU
BEKTOPHBIMU BEJIMYMHAMU.
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Hcnonw30Bath pu perieHny 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B MPOCTPAHCTBE, TFIAHUMETPHICCKHE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpUPOBATH NOHATHSAMMU:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceoH,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, MTAPAJIIETBHBIN IEPEHOC;
PaBEHCTBO U Toj00ue puryp.
Jloka3bIBaTh YTBEPHKICHUS O TOM, YTO
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETpPHH, MTapaIeIIbHBIN TIEPEHOC
SIBJISIFOTCS. ABMIKCHUSIMU. BBIMOTHATE
npeoOpa3oBaHus MOI00MS.
OrneprupoBaTh MOHATUSIMU: TpsIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C MCIOJIb30BAaHUEM JBHIKCHU.
Hcnonw30Bath mpu pelieHn  3a1a4
JBHMKCHUS IIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHue, 06001IeHNE
A CUCTEMAaTH3aIUs 3HAHUN

17

O6o01aronee MOBTOPEHUE MOHATHI U
METO/IOB Kypca T€OMEeTpUH
10-11 xyraccoB, cucTEMATH3 AN

Pemiate CTCPECOMETPUICCKUC 3aJa4r
Ha J0Ka3aTCJIbCTBO MATCEMATHYCCKHUX
OTHomeHHﬁ, HaXO0XKIACHUC
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Tr€OMETPUUECKUX BEIUYUH (IJIHH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3a7a4
IUTAHUMETPUUYECKUE (PaKThI

U METO/BI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATTU3UPOBATH
peayIbHbIE CUTYallUH U BBISBIISTH
BO3MOYKHOCTb €€ MOJEJIIMPOBAHU
Ha SI3bIKE TEOMETPHH.
MoienupoBath peaibHyI0 CUTYaIHI0
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM YHCJIE
U C UCIIOJIb30BAHMEM amnmnapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a/1a4.

[TosyuaTh nipeicTaBiIeHUE O TEOMETPUU

KAaK O pa3BHUBAIOLLIEHCS HAYKe,
VICCIIEYIOLIEN OKPYIKAIOLIUI MHUP,
CBSI3aHHOM C peaJbHbIMU OOBEKTaMU,
IIOMOTAIOIIEN PEIINTD PEATIbHBIE
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YKW3HEHHBIE CUTYAllUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBUIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

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

(ID 625184)

INOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «BeposSTHOCTh M CTAaTUCTUKA» YriayOJIEHHOrO YpPOBHS SIBIISIETCA
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4eOHOro Kypca yYriyOJEHHOIO YpPOBHS
HAa YypOBHE cpenHero o6Omero o6pa3oBaHus. YUeOHBIM Kypc IMpelHa3HayeH
JUIst OPMUPOBAHUSL Y O0YYAIONIUXCS CTATUCTUYECKOU KYJIbTYpPhl M MOHUMAHUS POJIU
TEOPUU BEPOATHOCTEN KaK MAaTEMATHUYECKOTO MHCTPYMEHTA ISl U3yUYECHUS CIIy4ailHbIX
COOBITH, BEIMYMH U TporeccoB. [Ipu n3yueHun Kypca oOoramaroTcsi IpeacTaBIeHUs
oOy4JaronMxcs 0 MeToJax MCCIeI0BaHUsS U3MEHUUBOTO MUPA, PA3BUBAETCS TOHUMAHHE
3HAYMMOCTU U OOIIHOCTM MAaTEMaTHYECKMX METOJIOB IMO3HAHMS KAaK HEOThEMIIEMOM
YaCTHU COBPEMEHHOTO ECTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Conepsxanue yueOHOTO Kypca HaIllpaBJIEHO HA 3aKPETUICHUE 3HAHUM, MOTYyYEHHBIX
Py U3YYEHHH Kypca Ha YpOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs, U Ha pPa3BUTHE
MPEACTABICHUN O CIIy4ailHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMHU HAa Ba)KHBIX
IIPUMEPAxX, CHOKETHl KOTOPBIX MOYEPIIHYThI M3 OKpyKaromero mupa. B pesynbrarte
y oOydaromuxcs JOJDKHO — cOpMUpOBAThCS  MNpPEACTaBiIeHHWE O  HauboJsiee
YHIOTPEOUTENBHBIX M OOIIMX MATEMATUUECKUX MOJIETISX, UCTIOIb3YEMBIX ISl ONTUCAHUS
aHTPOMOMETPUUECKHUX U AEMOTpapUUYECKUX BEJIMYMH, TOTPEUTHOCTEN B pa3IMyHbIe PoJa
U3MEPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi i1  OCBOEHUS BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CHEUUAIINCTAM HE TOJBKO HMHXKEHEPHBIX CIELHAIBHOCTEH, HO TAKXKE COLMUAJBHBIX U
MICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAYUTEIBHOU
Mepe HUCTOJIb3YIOT anmnapar aHajau3a 0oJbIIuX JaHHBIX. LleHTpanbHyt0 YacTh yueOHOTO
Kypca 3aHMMaeT OOCYXJICHHE 3aKOHa OONBIIUX YHcesl — (yHIAMEHTAIBHOTO 3aKOHA
IPUPOBI, UMEIOIIET0 MATEMATHUECKYI0 (hOpMATTU3ALIMIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMH [ENSIMH B CTPYKType Y4eOHOro Kypca
«BepoAaTHOCTh W CTaTUCTHKa» Ha YIIIyOJIEHHOM YypOBHE BBIJICIICHBI OCHOBHBIE
cojiepkatenbuble JTUHUU: «CiydailHble COOBITHSI U BEpOATHOCTU» U «CiydaiiHble
BEJTUYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JTMHUH B YUEOHBINM KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBIE JJIs TOJHOLIEHHOTO OCBOCHUS MaTepuaia JaHHOTO
yue0OHOT0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Conepxxanue nuHun «CiyyaliHble COOBITHS M BEPOSTHOCTH» CIY>KUT OCHOBOMU
s (GOPMUpPOBaHUSL TMPEACTABICHUI O pacHpeleleHUd BEPOSTHOCTEH MEXIy
3HAQYEHUSIMH CIIyYalHbIX BEJIWYMH. BakKHyr0 4acTh B 3TOM COJAEpKATEIbHOW JIMHUU
3aHUMAaeT U3yYeHUE FT€OMETPHUUECKOr0 1 OMHOMHAIILHOTO paclpeesieHuil 1 3HAKOMCTBO

C UX HCIIPCPLIBHBIMHU aHAJIOI'aMH — IIOKAa3aTCJIbHBIM U HOPMAJIbHBIM PaCIIpECaACIICHUSAMMU.
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Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacrnpeneNeHns My, aKIEHTUPYIOT BHUMaHue OOydaroluXcsi Ha ONUCAaHUM U U3yYEHUU
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.

Emeé oauH 31eMeHT coliepikaHus, KOTOPBIA IpeagaraeTcss Ha O3HAKOMUTEIbHOM
YPOBHE — IMOCJIEOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B €AUHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpelesIeHHEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOLIMI XapaKTep U ABIISETCS aKTyalbHBIM JUIS OyayIIUX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HAa  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
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 OBYUEHMUSA
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.

Onepauuu Haja COOBITHAMH: IepecedyeHre, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIE
coObITHs. J{uarpammel Ditnepa. @opMyiia C0KEHHS] BEPOITHOCTEH.

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

bunapHbIl cioydyaliHbI ONBIT (KCIBITAaHUE), yclex W Heynada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIIBITAHUN 10 mepBoro ycmnexa. IlepecraHoBKH U
¢dakropuan. Yucno coueranuil. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBucUMBIX HcnbiTaHui bepuynnu. CiydaiiHblil BBIOOp M3 KOHEUHOI
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposaTHocTel. luarpaMma pacnpeneneHusl.
Onepauuu Hax ciaydallHbIMU BenM4YMHAMU. bunapHas ciydaiiHas BenudnHa. [Ipumepst
pacnpeneneHuii, B TOM 4Hciie TeOMETPUYECKOE U OMHOMUAIIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX Clly4alHbIX BeIMYHUH. He3aBucumele ciayyaiHble
BEJIMYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OXKuJaHWe OWHAPHOW CIIy4allHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4eCcKOe 05KHUIaHNE T€OMETPUIECKOr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJIMYMHBI. Marematudeckoe  OXHUIaHHE
IIPOU3BEACHUA U JUCIEPCUS CYMMbI HE3aBUCUMBIX CIy4alHBIX BeJIMYMH. /(ucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust U craHAapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnimméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX ynces. BeIOOpOUHBI MeTOA uccienoBaHuil. BeIOOpOUHbIE XapaKTEPUCTHKHU.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BennuuHbL.  [Ipumeppl. @yHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacnpeerneHus. PAaBHOMEpHOE paclpesesieHue U €ro CBOMCTBA. 3ajayd,
MIPUBOAIIME K MOKA3aTEIBHOMY PaclpeeeHUI0. 3a1a4i, TPUBOAALIME K HOPMAIbHOMY
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 JABYX BEIWYMH. BBIOOPOUHBIN KOAP(GUIMEHT KOppeIsuuu.
Paznuune Mexny JIMHEHHOW CBA3BIO U IPUYMHHO-CIIEACTBEHHOU CBA3bIO. JIMHElNHas
perpeccusi, METOJ] 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, DJIEMEHTApHOE CIIydallHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIy4yailHOTrO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

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 MPAaBUJIa YMHOXKEHUS, JIEPEBA CIIYYailHOTrO ONBITA, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OpTraHU3AIUH CITy4YalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YE€HHbIE KOMOMHATOPHBIE (DOPMYIIBI TS TIEPEUHCICHUS SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHHs 3aad MO TEOpUHU
BEPOSATHOCTEW;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: OMHAPHBINA CIY4YalHBIN OMNBIT (MCIBITAaHUE),
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 konity 11 kiacca o0yuaromuiics HayqYuTcs:

ONEPUPOBATH MOHATHSIMU: COBMECTHOE PACIIPEICTICHUE IBYX CIyYailHbIX BEJIUYMH,
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 OIEPUPOBATh TOHITHSAMHU: JTUCHEPCHS, CTAaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYUHBI, IPUMEHATH CBOWCTBA JHUCIEPCHUU CIIyYaWHOM BEJIIMYHUHBI
(pactpeneneHusi) TpU pEUICHUM 3ajJlad, BBIUYUCIATH JUCIIEPCHUI0 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
HasBanue KonunuaectBo OcHOBHBIE BU/IBI JEATEIHHOCTU
pazzeina (TeMbl) 4acoB Ocrosroe conepxanue 00yJaromMXxcs
DneMeHThI Teopuu rpadoB 3 ['pad, cBa3ubIit rpad, mpencTaBieHue [IpeacTaBasiTh OOBEKTHI U CBS3U
3aJlayu C MOMOIIIBIO rpada. MEXIy HIMH ¢ TIOMOIIBI0 Tpada,
Crenenb (BaJIEHTHOCTb) BEPIIUHBI. HAXOJUTh yTH MEXKy BEpIIMHAMU
[TyTs B rpade. Llenu u UKIbL. rpada.
['padwi Ha mockoctu. [lepeBo Brinenars B rpade nenu u 1UKIIbL.
CIIy4aitHOTO SKCTIEpUMEHTA CtpouTh 1epeBo MO OMUCAHUIO
CIIy4allHOT'O OMbITa, OMUCHIBATh
ClTy4ailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pematp 3amaun ¢ momMomipro
rpados
Cny4yaliHbIC OIIBITHI, 3 CayJaifHbIe SKCTICPUMEHTHI (OITHITHI ) BrigensaTs u onmuchIBaTh

CIIy4aiiHbIe COOBITHS U
BEPOSTHOCTH COOBITHH

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (McX0ab1). BeposiTHOCTD
ciydaitHoro coObIThs. BepositHocTn
COOBITUI B OTIBITaX

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITHUS B CIIy4aitHOM
OIIBITE.

DopMyIMPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

Haxoauthk BepossTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HUCXOIAMU
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Onepauuu

HaJl MHO>KECTBaMU

U COOBITUSIMU.
CnoxeHHne U YMHOKEHHE
BEPOSATHOCTEM.

VY cmoBHAsI BEPOATHOCTb.
HezaBucumblie coObITHS

[lepeceuenue, 00beTMHEHNE MHOYKECTB
U COOBITHI, MPOTHUBOIOJIOKHBIC
coObITHs. DOpMyIIa CIOKEHHUS
BEPOSATHOCTEN Y CIIOBHAsI BEPOSATHOCTb.
YMHOKEHHUE BEPOSITHOCTEN.

dopmya yCIIOBHOM BEPOSATHOCTH.
dopMyIia OJIHON BEPOATHOCTH.
®opmyia barieca. HezaBucumeble
COOBITHS

Hcnonp3oBath AuarpamMmmel Dinepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
P BBITIOJTHEHUU ONepalui

HaJT COOBITHUSIMU.

OueHuBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIUICHUS
JIPYrUX COOBITUI B CIIy4ailHOM OTIBITE.
Pemiars 3ay1aun, B TOM 4ncIie

C UCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, (OPMYJ CIOKECHUS

Y YMHOKEHUS BEpOSITHOCTEN

DnemMeHThl KOMOUHATOPUKHU

KombOuHaTtopHoe nmpaBuiio yMHOKEHUSI.
[lepectanoBku u (akTopuain. Yucno
couetanuil. TpeyronbHuk [lackass.
®opmyna 6uHoMa HproToHa

®opMyIIHpOBaTh U JOKA3bIBATH
KOMOWHATOpHBIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (HOPMYJIBI
JUIS IEPEYUCIIEHUS SJIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBatbes popmyioit u
TpeyrosbHukoM [Tackans

JUTSL ONTPENIENIEHUS YHCIIa COYETAaHU M.
[Tpumenste hopmyny OMHOMA
HeroTona 1 mpeoOpazoBaHus
BBIPAKEHUN
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Cepuu nocneaoBaTesbHbIX 3) bunapHbIi CilydyallHBINA ONIBIT Pa30uBath Cl10KHbBIE SKCTIEPUMEHTHI

ucnbeiTanui. Mcnpltanus (ucipiTaHKe), yCIIEeX U Hey1ava. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnymm. HeszaBrcuMble UCTIBITAaHUS. Pemars 3a1aun Ha mouck

CrnyualiHbIit BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHHIM BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 10 riepBoro ycnexa. Cepus WCIIBITAHUN JI0 TIEPBOTO yCIeXa U
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn. B CepUsX uclnblTaHui bepHym,
CrnyyaliHblil BBIOOP U3 KOHEYHOU a TAK)K€ B OIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[TpakTnueckas padota C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCITOJIb30BAHUEM DJIEKTPOHHBIX ¢dakToB U (HopMyJl, B TOM UKCIIE B XO€C
TaOJIUIL IPAKTHYECKON pabOThl C MPUMEHEHUEM

CTaHIapTHBIX (PyHKUIUN
Ciy4daiiHble BETMYHUHBI 14 Crnydaiinas BenmnuuHa. Pacnipenenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJ| CIIy4aiiHbIMH BEJIMYMHAMU.
ITpumepsl pactipenenenuil. bunapnas
Clly4dariHas Benn4yuHa. ['eomerpuyeckoe
pacn-penesieHue. buHoMuaabHOE
pacnipenenenue. Marematudeckoe
O’KMJIAHUE CIIy4alHOMN BEJIUYUHBI.
CoBMeCTHOE paclpeiesieHUue JIBYyX
Clly4yarHbIX BenuuuH. HezaBucumesle
cilydaiiHble BelInuuHbl. CBOMCTBA
MaTE€MaTHYECKOrO 0KUIAHHUS.

BEJIMYMHA, paclpeeseHue, Tadnuia
pacnpezenenus, 1MarpaMma
pacnpenesneHusl.

HaxoanTs 3Ha4YeHUsI CyMMBI U
IPOM3BENICHUS CIIyYaliHbIX BEJTMYMH.
Ctpouth OMHApHBIC pacTpeaeTIeHUsS
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbiTaXx. CTpOUTH U pacrio3HaBaTh
reOMETPUUECKOE U OMHOMUAIIBHOE
pacnpenesneHusl.

Pematsb 3a1aun Ha BBIYMCIICHUE
MaTEMaTHYECKOTO OXKHIAHUS.
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MaremaTudeckoe oxxuaaHue OMHapHOU
CIIy4alHOM BEJINYUHBI.
MaremaTnieckoe 0KuJaHue
r€OMETPUYECKOI0 1 OMHOMHAJIBHOTO
pactpenenennit. ucniepcus u
CTaHJAPTHOE OTKJIOHEHHE. Jlucnepcns
OMHApHOM CITy4ailHOW BEJIMYUHBI.
CBoiiCcTBa TUCIIEPCHH.
MatemaTiudeckoe 0KugaHue
MIPOU3BEICHUS U TUCIIEPCUSI CYMMBI
HE3aBUCHUMBIX CITyYalHbIX BEJIIMYMH.
Jucnepcusi OMHOMHAIILHOTO
pacrpenencHusl.

[IpakTruueckas padorta

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

CTpouTh COBMECTHBIE PACIIPENEICHUS.
N3yuaTe CBOMCTBA MAaTEMATHYECKOTO
O’KHJIaHUS.

Pemrate 3a1aum ¢ HOMOLIBIO
WU3YUYEHHBIX CBOMCTB.

[1o u3yyeHHbIM popMyIamM HAXOIUTh
MaTEMaTUYECKHE OXKUIAHUS
CIIy4allHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4alHON
BEJINYHHBI.

Haxonuts nucnepcuro

110 PacIpeEIICHHUIO.

N3y4arh cBOWCTBA AUCTIEPCUMN.

1o n3ydeHHbIM opMyIaM HAXOAUTh
JUCTIEPCUI0 OMHOMUATIBLHOTO
pacnpenesieHus, B TOM YHCIIE B X0/1€
PaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIIACC
Ha3Banue KomnuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE coAepKaHuE
pazzeina (TeMbl) 4acoB 00yJaronuxcst

3aKoH OOIBIIMX YUCEI 3) HepapenctBo UeOniméra. Teopema Pa3bupath goKa3aTeabCTBA TEOPEM.
Yeobména. Teopema bepnysu. OcBauBaTh BEIOOPOYHBIN METOJT
3akoH 0oJbIIKX yncesl. BoiOOpouHbIi HUCCJICIOBAHMM, B TOM YHCJIC B X0
METOJ UCCIIEAOBAHUN. MPaKTUYECKON PabOThI
[TpakTuueckas pabora
C UCITOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0IuUIL

DJIEMEHTHl MAaTEMATHYECKOMN 6 ['enepanbpHas COBOKYITHOCTb U OcBauBaTh NOHATHUS: TEHEPATIbHAA

CTaTUCTHUKN

cityJaitHasi BBIOOpKa. 3HAKOMCTBO

C BHIOOPOYHBIMU XapaAKTEPUCTUKAMMU.
OueHka cpeHero U TUCIepCHU
TEHEPAIbHOM COBOKYITHOCTH

C TIOMOIIHI0 BHIOOPOYHBIX
xapaktepuctuk. O1leHuBaHUE
BEPOSITHOCTEN COOBITUM IO BHIOOPKE.
Cratuctuyeckas runoresa. [Iposepka
MIPOCTEUIIINX TUMOTE3 C IIOMOIIBIO
CBONCTB U3yYEHHBIX PACIIPEACIICHUM.
[IpakTuueckas padora

C UCII0JIb30BaHUEM AJIEKTPOHHBIX
TaOIUIL

COBOKYIHOCTb, BEIOOPKA, BLIOOPOYHOE
cpeaHee ¥ BEIOOpOYHAS JTUCTICPCHS.
Brraucisats BEIOOpOUYHBIC
XapaKTEPUCTUKHU U HA UX OCHOBE
OIICHUBATh XaPaKTEPUCTUKHU
ITE€HEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTHICCKAS
TUIOoTEe3a.

OrneHnBaTh BEPOSATHOCTH COOBITHI U
MPOBEPSTH MPOCTEHIIINE TUTIOTE3BI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJI€ B XOJI€ MPAKTUIECKOU
paboThI
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HenpepbiBHBIE CilydaiiHbIE
BEJIMYMHBI (pacnpeieseHus),
MOKA3aTeJbHOE U
HOPMAaJIbHOE paclpeeIeHUs

[Ipumepsl HEMPEPHIBHBIX CITyYailHBIX
BeJMurH. OYHKIUS TIOTHOCTH
BeposiTHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
IPUBOJSIIUX K TOKA3aTEIbHOMY

Y K HOPMAJIbHOMY pacipeieTICHUSIM.
OyHKIMS TIIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOIO pacipeeIeHusI.
@yHKIMS TUIOTHOCTUA BEPOATHOCTH
HOPMAaJIBHOTO pacipeieNIeHus

3HAKOMHUTHCS MMOHITHIMH:
HENpepbIBHAS CIIyYalHas BEJIMYMHA,
HENPEPHIBHOE PaCIpPEICIICHUE,
(YHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTe BEpOsSTHOCTH COOBITHI
10 TaHHOUW (YHKIIUU

IJIOTHOCTH.

3HAKOMUTHCS C IIOHSITHUSIMU:
MOKa3aTeIbHOE PaCIpEICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BriensaTh 110 onucanuio ciiydaiHbie
BEJIMYMHBI, PACIIPEICIICHHBIE

T10 TI0KAa3aTeJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupate npumepsl 3a1ad,
MPUBOASAIIMX K OKA3aTeIIbHOMY
pacIpeieICHUI0 U K HOPpMAJIbHOMY
pacnpeaeneHuo

Pacrnipenenenue Ilyaccona

IlocaenoBaTeIbHOCTH OJMHOYHBIX
HE3aBUCUMBIX COOBITHI.

[Ipumep 3amaun, NpUBOAAILEH

K pacnpeaenenuro [lyaccona.
[IpakTuueckas padora

C UCITOJIb30BAHUEM AJIEKTPOHHBIX
TaOIUIL

BriaensaTe o onucanuio CiIry4aiHOro
OIIBITA BEJIMYMHBI, PACTIPEICIICHHBIC

1o 3akony Ilyaccona.

Peniate 3agauu, B TOM 4HCJIE€ B X0/
MPaKTHIECKOM pabOTHI ¢ MPUMEHECHUEM
CTaHAAPTHBIX (DYHKITHI IIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXKy CITy4aillHBIMU 6 KoBapuanust 1Byx ciiydailHbIX OcBauBaTh MOHATHS: KOBapHAIIHSI,
BEITUIMHAMU BenuurH. Koadduiment koppensiuu. KO3 PUITMEHT KOpPEIAIHH, THHSHHASL
CoBMecTHbBIE HAOMIOACHUS IBYX 3aBUCUMOCT.
BeIM4YMH. BpiOopouHslil koappuumeHT | OleHUBATH XapakTep CBI3H MEKIY
Koppensiuuu. Paznuune Mexay CIIy4ailHBIMHM BEJIMYMHAMU, UCXOIS
JMHEHHOW CBSA3BIO U IPUYUHHO- 13 TIPUPOIBI JAHHBIX M BRIYUCIICHHBIX
CIIEACTBEHHOH CBS3LIO. JIMHelHas XapaKTEPUCTHUK.
perpeccus. [Ipaktuueckas pabota Hcnonb3oBath quarpaMmbl
C HUCIIOJIb30BaHUEM DIIEKTPOHHBIX pacceuBaHus ISl U300PAKEHUS
Ta0IuUIL COBMECTHOT'O paCCEUBAHUS
TaHHBIX.
Haxonuts koauiimenTsr ocu
JUarpaMMbl, B TOM YHCJIE€ B XOJI€
MPaKTUYECKON pabOThI C IPUMEHEHUEM
CTaHJAPTHBIX PYHKIINMA
O60061m1eHune u 11 [IpencraBiieHre TaHHBIX C TOMOILIBIO IToBTOPATH U3yUYEHHOE U BHICTPAUBATh

CUCTEMAaTH3aIUs 3HAHUHI

TaOJIMII U TUarpaMm, OnucaTeIbHas
CTaTHUCTUKA, OTIBITHI

C pPaBHOBO3MO>KHBIMU
AJIeMEHTapHBIMU COOBITUSIMU,
BBIUMCJICHUE BEPOSTHOCTEMN
coObITHH C TpuMeHeHueM (GpopmyI u
rpaguuecKux METOI0B
(koopAauHaTHAs NpsmMasi, 1epeBo,
nuarpamma Jitnepa), ciiydaiHble

CUCTEMY 3HAHUU
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BEJIMYMHBI U PACTIPEAEIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YaliHOM BEJIMYUHBI

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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