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OdenepanvHas pabovas mporpamMma Mo ydyeOHOMY mpenmery «MareMaTukay
(yrnyOnénHblii ypoBeHb) (IpeameTHas ooacth «MartemaTuka 1 nHpopMaTuka») (1anee
COOTBETCTBEHHO — ITPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIFOYALT MOSICHUTECILHYTO
3aIHCKY, COJAEpKaHUE OOy4YeHUs, IUIAHUPYEeMbIe pe3ybTaThl OCBOCHHSI TPOTPAMMBI
10 MaTeMaTHKe, TEMAaTUIECKOE IJIaHUPOBAHUE.

[TosicHuTeNTBPHAS 3aMMCKA OTPAYKAET OOIIHE IS U 33aa4il U3YUEHUS MaTEeMaTHKH,
XapaKTEPUCTHKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0YYaroIMMUCH,
MECTO B CTPYKType Y4YeOHOTO IIIaHa, a TaKXke MOIXOJbl K OTOOpY COJepIKaHUs,
K OINpEACICHUIO IUTAHUPYEMBIX pe3yJdbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpBIE
npeayiaratoTcs JUisi 00sS3aTeIbHOTO M3Y4YEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
00111eT0 00pa3oBaHUS.

[TnanupyemMble pe3yabTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 32 BECh IMEPHOJ OOYyYCHHs Ha YPOBHE
CpemHero oOuiero oopa3oBaHus, a TaKKe IPEAMETHBIC JOCTIKEHUSI O0ydYarolIerocs
3a KaXIbli ToJ1 00y4eHUsI.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma o MaremaTuke YriiyOJaEHHOTO YPOBHS JJisl 00y4YaroIIUuXCcsi Ha YPOBHE
cpeaHero ob6imiero oOpa3zoBaHusi pazpadborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, M TPATUIMK POCCUNCKOTO OOpa3oBaHusa. Peamuzammst mOporpaMMbl
Mo  MareMaTuke  OO0eCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMU  KOMIIETEHIIUSIMH,
COCTABJISIIOLIMMU  OCHOBY JIJII CaMOpPa3BUTHUS W  HEMPEPHIBHOTO 0Opa3oBaHUf,
[[ETTOCTHOCTh OOIIEKYJIHTYPHOTO, IMYHOCTHOTO M TI03HABATEILHOTO PA3BUTHUS JIMUHOCTH
00yJaroImMXxcs.

B mporpamme 1o maremaTtuke y4TeHbI UACH U MOJoKeHus «KoHIenuu pa3BuTs
MartemaTudeckoro ooOpaszoBanusi B Poccuiickoit denepanumn». B cooTBeTcTBUM
C Ha3BaHWEM KOHIICTIIMN MaTeMaTUYeCKoe 00pa3oBaHMUE JOJKHO, B YACTHOCTHU, PEIIaTh
3aja4y oOecredeHus HEOOXOJMMOro CTpaHe 4YHcia OO0ydJarolIuxcs, MaTeMaTH4yecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIsI MPOAOJDKEHUs OOpa3oBaHUsI IO Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIIOYAs MPENoIaBaHNe MaTEMaTHKHN, MAaTEMAaTUIECKHE UCCIICOBAHUS,
paboty B cepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYrux, a Takke oOecredeHus
JUTSL K&KI0TO 00YYaroIerocss BO3MOKHOCTH JOCTIKCHHSI MAaTEMATHIECKOM MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMma o MaTeMaThKe yriyoJIEéHHOTO YPOBHSI.

B snoxy uudpooit Tpanchopmanmu Bcex cdep yeIoBEYECKOW AEATETbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 Xoporiei
MaTEeMaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YMCIIO
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CHEIHMAIbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTEeMaTHKU:
u B chepe PKOHOMHKH, U B OM3HECEe, W B TEXHOJIOTMYECKHX O00JIaCTAX, M JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr OOy4aromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHAaMEHTOM o00pa3oBaHus,
CYILIECTBEHHO pacuiupsieTcsi. B Hero BXoAsT He TOJBKO 00yyaroluecs, MiIaHupyoue
3aHMMAThCS TBOPUYECKOW M UCCIENOBATEIbCKON paboToll B 00JIaCTH MaTeMaTHKH,
nHhopMaTHKH, (U3UKH, SIKOHOMHUKH U B JAPYTUX OOJACTIX, HO U T€, KOMY MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTh MAaTEMaTUKU OOYCJIOBJIEHA TE€M, 4UTO €€ MPEeIMETOM
ABJIAIOTCS (QyHIAAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJMYECTBECHHBIC  OTHOIICHWS, (YHKIWOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUHU
HEOMNpeAeNEHHOCTH, OT MPOCTEHINNX, YCBAaWBAa€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTaTOYHO CJIOKHBIX, HEOOXOIUMBIX NIl PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpEeTHBIX MaTEeMaTHYECKUX 3HAHWKA 3aTPYJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPOMCTBA M HMCMOJB30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUSATHE U HHTEPIIPETAIUS
pa3HOOOpa3HOW  COUMANbHOM, SKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas NeATeIbHOCTb. Bo MHOrmx cdepax
npodeccuoHanbHON AESITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHSITH PACYEThI, COCTABIIATD
QITOPUTMBI, TPUMEHATh (OPMYIIBI, TPOBOIUTH TEOMETPUUYCCKAE U3MEPEHUS |
MOCTPOEHUSI, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MIPEACTABIATh HHPOPMAIIHIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CITydailHbIX
COOBITH.

OmHOBpEMEHHO € pacumiupeHrueM chep MpUMEHEHUs MaTeMaTUKA B COBPEMEHHOM
oOmiectBe BcE 0Oojiee BaKHBIM CTAaHOBHUTCS MATEMATHUECKUW CTHIJIb MBIIUICHHUS,
MPOSBISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIFOYAIOTCS MHIYKIUS U NEAYKIHs, 00001eHNe U KOHKPETH3aIusl, aHAIN3 U
CUHTE3, Kiaccu(dukanus U cucremMarusaius, abctparupoBanue U aHainorusi. OObEeKTHI
MaTEeMaTHYECKUX YMO3AKIIOUEeHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHW3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpa0OTKE  yMEHHs
dbopmyIrpoBaTh, 0OOCHOBBIBATh M JOKA3bIBaTh CYXKJICHHs, T€M CaMbiM (HOPMHUPYIOT
JOTUYECKH CTWJIh  MBINUICHHWS. Bemaymas poiib  NPUHAUICKUT MaTeMaTHKe
B ()OpMHUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBINIJICHUS U BOCITUTAHUU YMEHUU
JIEUCTBOBATh TIO0  3aJlaHHBIM  aJTOPUTMAaM, COBEPIICHCTBOBATH M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mporiecce pemieHus 3aiad — OCHOBBI JUIsl OpTaHU3AIUN
y4eOHON JESITENIbHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MIPUKJIAHAS CTOPOHBI MBIIILICHUS.

OOyuenne maTemMaTHke MAaET BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIMXCS TOYHYIO,
parMoHAIbHYI0O U MH(POPMATUBHYIO pPedb, YMEHUE OTOMPATh HamOoJiee MOIXOISAIINE
S3BIKOBBIE, CHUMBOJIMYECKUE, IpaQUUYECKUE CPEACTBA JIA BBIPAKEHUS CYXKICHUU U
HATJISTHOTO UX MPEACTABJICHHSI.
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HeoOxoauMpiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUH
SBJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU TTO3HAHUSA JEHCTBUTEILHOCTH, MPEACTaBICHHUE
O TIpeAMETE W METOJIE MATEMAaTHKH, €ro OTIWYUAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHMS MAaTeMaTUKU JUIsl PEIICHUs
HAyYHBIX U MPUKIATHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTuieckoe 00pa30BaHKe BHOCUT
CBOI1 BKJIaJ1 B (hOpMHUpOBaHHE OOIIEH KyIbTyphl YeIOBEKa.

N3yyenne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCHUTAHUIO YEIOBEKa,
MIOHUMAHUIO KpacoTbl M W3SIIECTBA MAaTEMATHUYECKUX PACCYKICHHM, BOCHPHUSITHUIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJIEH CUMMETPHH.

[TpuopurerHpiMu nensiMu 00yuenus matrematuke B 10—11 kimaccax Ha yrimyOiaéHHOM
YPOBHE IIPOJIOJIKAOT OCTaBAThCS:

(opMupOBaHHE ILEHTPAIbHBIX MAaTEMaTHUECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas (Qurypa, TIepeMeHHas, BEpOSTHOCTb, (DYHKIMS, MPOU3BOJHASA,
UHTETpal), 00ECIeUnBaOIINX IPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
00pa3zoBaHus 00YUYaIOIINXCS;

MO/BEICHUE OOYyYaroUIMXcsli Ha JOCTYIHOM /Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MAaTUKU U OKPYXKAIOLIEr0 MUPA, TOHUMAHUIO MAaTEMAaTUKH KAK YacTH
o01Iel KyJIbTyphl UEJIOBEYECTBA;

pa3BUTUE UHTEJUIEKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0Oydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCJIEI0OBATEIbCKUX YMEHUW, KPUTHUYHOCTH MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKUY;

(GopmupoBanne (GYyHKIUOHAJIBHOW MaTEMaTHUYECKOHM TI'pPaMOTHOCTU: YMEHHs
pacno3HaBaTb MaTEMaTUYECKHE AaCHEKTbl B PEATBHBIX JKMU3HEHHBIX CHUTYaLHsIX
U MpU MU3YYEHHH JPYrMX Y4YeOHBIX MPEIMETOB, MPOSBIEHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTeH, (opMynupoBaTh KX Ha S3bIKE MaT€MaTUKM W  CO3/1aBaTh
MaTE€MaTUYeCKHEe MOJENH, IPUMEHSATh OCBOCHHBIM  MAaT€MAaTHYECKHl  ammapar
JUISL pEIlIeHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, UHTEPIPETUPOBATh M OIICHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yrimyOia€HHOTO
ypOBHS  SBISAIOTCS: «YUucna W BBIUMCHCHHS», «AnreOpa» («AnreOpanyeckue
BBIPAKEHUS», «YPaBHEHHMS W HEPABEHCTBa»), «Havasa maTeMaTH4YecKOro aHaln3ay,
«T'eometpusi»  («['eomerpuueckue ¢Gurypsl W HuX  CBOMCTBa», «l3Mmepenue
T€OMETPUYECKUX BEIUYMH»), «BepodaTHOCT W cTaTUCTUKa». JlaHHbIE JHHUH
pa3BUBAIOTCS MApaJUIENbHO, KaX/1ass B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBHCHUMO OJIHA OT JIPYTroii, a B TECCHOM KOHTAaKTe U B3aumoaeictesuu. Kpome storo,
uX OOBEIUHSET JIOTMYECKAasl COCTABIISIONIAs, TPAJAULHUOHHO MpPHUCYLIash MAaTeMaTHKE U
IPOHMU3BIBAIOLIAS BCE MaTEMaTHYECKME KypChl M COJAEPXKATEJbHBIC  JIMHHM.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
ONpeaereHne, aKkCUOMa, TEOpEeMa, CIEICTBHE, CBOMCTBO, NMPHU3HAK, J0KA3aTEIbCTBO,
paBHOCUJIbHBIE ~ (OPMYITUPOBKH,  yMmMeHHe  (GopMyiupoBatb  oOpaTHOE U
MPOTUBOIOJIOKHOE  YTBEPKIACHUE, TMPUBOJUTH NPUMEPBI U  KOHTPHPHUMEPSHIL,
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UCIONB30BaTh METOJ MaTeMaTH4YeCKOW HHIYKIUHU, MPOBOIAUTH JOKa3aTEJbHbIC
pacCyXJeHHMs IIpU pPEIICHUU 3a7ad, OLEHUBATh JIOTUYECKYIO IPABUIBHOCTh
pacCcyXJAeHHUI» OTHOCUTCA KO BCEM y4eOHBIM KypcaM, a (POPMUPOBAHUE JIOTUYECKHUX
YMEHUHN pacrnpenenseTcss Mo BCEM rojaM OOy4YeHUsI Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO MaremaTuka SBIsETCS 00s3aTENbHBIM MIPEAMETOM
Ha JaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimelt mnporpamMMoil Mo MaTeMaTHKE
IpeIyCMaTpUBAETCsl M3ydeHHE y4yeOHOoro mpeamera «MaremaTHKa» B paMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTo aHanu3a», «['eomerpusy,
«BeposiTHOCTE M cTathcTUKay. DOpMHUpOBaHME JTOTMUECKUX YMEHHUH OCYIIECTBIISIETCA
Ha MPOTSHKEHUM BCEX JIeT OOydYeHUsT Ha ypOBHE cpefHero oOiero oOpa3zoBaHus,
a DJIEMEHTHl JIOTHMKH BKIIOYAIOTCS B COJIEP)KaHHWE BCEX HA3BAHHBIX BHINIEC yYEOHBIX
KYPCOB.

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

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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaromIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTeMaTHYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYP, SIBICHUN, TPOIEAYP IPaKAAHCKOTO
oO1ecTBa (BBIOOPHI, ONMPOCHL U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATh C COLIUALHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH, YBaXKCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKECHUAM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JPyrux Haykax, TEXHOJOTHSIX, cdepax
DKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH PpOCCHUHCKOro Hapona, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, STUYECKOTO IIOBEJCHMS, CBSI3aHHOIO C NPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUW HAyKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYMBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJad, PEUIEHUH, pPaCCYKIECHUN, BOCIPUUMYUBOCTH
K MaTEMaTHUYECKUM aCIIEKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHMUYECKUE 3HAHUS B HHTEpecax
3m0poBoro M 0Oe3omacHoro oOpa3a JKWM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXKUM 3aHITHUH U OT/AbIXA,
perymnspHas pusndeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBLHON JIESITCIIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYZy, OCO3HAHHE IIEHHOCTH TPYIO0JIIOOUS, UHTEPEC K PA3NUYHBIM
chepaM mnpodecCUOHANIbHOW NIESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOd u €
NPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BHIOOp Oyaymiei mnpodeccun u
peain30BbIBaTh COOCTBEHHBIC >KM3HEHHBbIE IUJIaHbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMYy OOpa30BaHHIO U CaMOOOpa30BaHUIO HA MPOTSHKCHUU BCEH KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHWU MPAKTHUECKUX 3a7ady MaTeMaTHUYECKOH
HaNpaBJICHHOCTH;
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7) 3K0JIOTHYECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPhl, HOHUMAHHUE BIUSHUS COLHAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSHUE MPUPOJHON U COLIMAIBHON CpeJibl, OCO3HAHUE
rII00aNBbHOTO  XapakTepa »JKOJIOTMYECKUX MpoOsieM, OpHEHTalus Ha MpPUMEHEHHE
MaTEMaTUYeCKUX 3HAHUM [UI pElIeHHs 3a7ad B OOJacTH OKPYKAIOIIEH Cpenbl,
IUIAHUPOBAHHUE TIOCTYNKOB M OLEHKU MX BO3MOXHBIX IMOCIEACTBUI AJI OKpY’Karolen
Cpenbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOW MPAaKTUKU, TOHMMaHUE MaTeMaTUYECKON HayKu Kak
c(hepbl YeIOBEUECKON AESITENIBHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUS
[UBUJIM3AIIMM, OBJAJCHUE SI3bIKOM MATEeMAaTHKM M MaTEMaTHYECKON KYJIbTypoOu
KaK CpEACTBOM TIO3HAHUS MHUpPA, T[OTOBHOCTh OCYUIIECTBJISATh MPOECKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbBHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro o0Iero oopasoBaHuUs
y oOyuaromerocsi Oyayt chopmupoBaHbl MO3HABATENIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JENUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHbIC Y4e€OHbBIC NEUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHCTBUSA, COBMECTHAS JICATEIHHOCTD.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3zoBble 1oruyeckue JeHCTBUA:

BBUSIBIISITh W XApAaKTEPU30BaTh CYLIECTBEHHBIE TMPU3HAKKM MATEMaTUYECKHUX
00OBEKTOB, MOHATHM, OTHOUIEHUW MEXAY MOHATUSIMHU, (DOPMYIUPOBATH OMpPEACICHUS
MOHSATUM, YCTAaHABIWBATH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTst 00001IIeHUs U CPaBHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIM3a;

BOCIIPUHUMATH, ((OPMYIUPOBATH U IPEOOPA3OBBIBATE CYKJICHUS: YTBEPIUTEIbHBIC
U OTpUIIATEIbHBIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJSITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOPEUUS
B (akTax, MaHHBIX, HAOMIONCHUSX W YTBEPKICHUSIX, MpeAsiaraTh KPUTECPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNIA;

JieaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHYKTUBHBIX
YMO3AKJIIOUYEHHUM, YMO3AKIOUYEHNUHN 110 aHAJIOTHH;

MPOBOAUTH CAaMOCTOSITEILHO JI0KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(OpsiMble W OT MPOTUBHOTO), BHICTPAaUMBATh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS 1 BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJBKO BApUAHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOAAIINN ¢ YIETOM CaMOCTOSTEILHO BBIICICHHBIX
KPUTEPUEB).
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ba3oBble ucciaenoBaTe/ibCKue 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIENOBATENbCKUI WHCTPYMEHT IO3HAHUS,
(bopMyIUPOBaTh BOIPOCH], (PUKCUPYIOIINE MPOTHBOPEUHNE, MPoOIeMy, YCTaHABIUBATD
HCKOMOE U JJaHHO€, (POPMUPOBATH TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHWA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IIECHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATH
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 PAa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3HPOBATh U WHTEPHPETUPOBATh MH(GOPMALMIO PAa3IUYHBIX BUAOB U (Hopm
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iIMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJEXHOCTh MH(OPMAIMU MO CaMOCTOSATEIBHO C(POPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOJy pELIEHUs 3aJa4l, KOMMEHTHUPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B XoAe OOCYyXIEHMs 3aJaBaTb BOIPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pELICHMUS,
CONOCTaBIIATh CBOM CYXIEHUA C CYXICHUSMH JPYIMX YYaCTHHKOB JIHAJIOTa,
0OHapyKMBaTh pa3IMuMe U CXOACTBO IMO3UIIMI, B KOPPEKTHON PopMe HopMyaupoBaTh
pa3HoOIJIacus, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTAaThl PEIICHUs 3a7aud, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (oOpMaT BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE HeMCTBUS
Camoopranuzamnus:

COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 33]1a49H, BRIOMPATh CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS  PEeCypCoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU IO3HABATENHHOW PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENBHBIX TIPOLECCOB, WX pPE3yJbTaTOB, BIAJAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpoLecca M pe3ysibTaTa pPEIIEHUs MaTeMAaTHYECKOU
3aJa4y;

OPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESTEIIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yjbTaTa LEIU WU YCIOBHUSIM, OOBICHATH HMPUUYMHBI
JOCTUKEHHUS WM HEJOCTUKEHUSI PE3YJIbTATOB AESITEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY PUOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eITEJILHOCTD:

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHHOW U MHANBUYyJIbHON paOOThI
Opy  pEeHIeHUH Yy4eOHBbIX 3ajad, NPUHUMATh I1I€JIb COBMECTHOM JESTENbHOCTH,
IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacmpeAessaTh BHABI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TMPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B TpYNIoOBbIX ¢Gopmax paboTel (0OCykIeHHs, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMBD» U UHBIE), BBITOTHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOITUI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueld  MPOrpaMmbl

M0 MaTeMaTUKe MPEJCTABJICHBI MO rojamM OOy4YEeHHsSI B paMKaX OTHEJIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOLIMX Pa3jesiaXx HACTOSIIEH IPOrPaMMBlI.
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJBHASA 3AIIMCKA

VYyebnblll kKypc «Anrebpa U Havajna MaTEMaTUYECKOTO aHAIM3a» SIBIISIETCS OJTHUM
U3 HamOoJjee 3HAUYMMBIX B IMPOrpaMMe€ CpeIHEero oOImero oOpa3oBaHHsA, MOCKOJBKY,
C OJIHOM CTOpPOHBI, OH 0O0ECHeunBaeT MHCTPYMEHTAIbHYIO 0a3y Uisi M3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (HOPMHUPYET JIOTHUYECKOE U
abCTpakTHOE MBIIUICHHE OOY4YaloIIMXCsl Ha YpOBHE, HEOOXOAMMOM [JIsi OCBOCHUS
UHPOpPMATUKH, OOLIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH U JAPYTUX JAUCLMILIUH.
B pamkax paHHOro ydeOHOro Kypca OOydaromiuecs OBJIAJCBAIOT YHUBEPCATbHBIM
A3bIKOM  COBPEMEHHOM  HAyKd, KOTOpas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHHS
B MaTeMaTU4YeCKO Gopme.

VY4eOHblll Kypc aireOpbl ¥ Hayaja MaTeMaTUYECKOrO aHaJIN3a 3aKjIaJblBAET OCHOBY
JUIS YCHEIIHOTO OBJAJCHHUS 3aKOHAaMU (PU3UKH, XUMHH, OHOJIOTMH, IOHHUMaHUS
OCHOBHBIX TEHJEHUUN pa3BUTUS SKOHOMUKH W OOIIECTBEHHOW >KU3HHU, IO3BOJISET
OpUEHTHPOBATHCS B COBPEMEHHBIX IU(QPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIONb30BaTh WX Ui JajbHeWmiero oOpa3oBaHMsT W B IOBCEJIHEBHOMN
*u3HM. B TO ke  Bpems  oBiageHuWe  aOCTPAKTHBIMHM WU JIOTUYECKHU
CTPOTMMHU KOHCTPYKLHMSMHU anredpbl U MaTEMaTHUECKOrO aHall3a pa3BUBAE€T yMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTH, JTOKA3bIBATh YTBEPKICHUS
C MOMOIIbID MHIYKUMHM M PacCykKIaThb NEAyKTUBHO, HCIIOJIb30BaTh 000OLIEHUE U
KOHKpPETH3alMlo, a0CTparupoBaHWE W  aHajoruto, (opMHpyeT  KpeaTHBHOE
U KPUTHYECKOE MBIIIICHHUE.

B xone nzydyenus yueOHoro kypca «Anredpa v Hayajla MaTeMaTUYECKOTO aHaIN3ay
oOyuarolecs NoJy4aroT HOBBIHM OMBIT pEIICHUs MPUKIIAIHBIX 3a/1a4, CAMOCTOSTEIbHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIeJIe pealbHbIX CHUTyallil, WHTEpIpeTauuu
MOJyYEHHBIX PELICHUH, 3HAKOMSATCS C MPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH
B MIPUPOJIE, HAYKE U UCKYCCTBE, C BHIJAIONIMMUCSI MATEMATUYECKUMHU OTKPBITHUSIMHU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a1aeT 3HAUUTEIbHBIM BOCITUTATEIbHBIM OTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 YydeOHbId MaTepuan, CHocoOCTBYHOUIUNA (HOPMUPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crienupuKy yueOHOH! 1eATeIbHOCTH, TpeOyroIen
IPOJOJDKATEILHON KOHIEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypPaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIYYEHHBIH PE3yNbTaT.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00y4YeHUSI.

B crtpykrype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHAIU3a»
BBIJICJICHBI CJIEIYIOLIUE COACPKATEIbHO-METOANYECKUE TUHUU: «HHCIa U BEIUUCTICHUSY,
«DyHkuu U rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarnueckoro

11



denepanbHas padouas nmporpamMma | Martemaruka. 10-11 kmaccel (yriyOnE€HHBIH YPOBCHB)

aHanuza», «MHoOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JIMHUY U3y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHsS Ha YpOBHE CPEIHEro OOIIero
00pa3oBaHMsi, €CTECTBEHHO JOMOJHSS APYT Apyra U MOCTENEHHO HAChIAsCh HOBBIMU
TeMaMUu U pasznenamu. J[aHHBIN yueOHBIH KypC SIBISETCA MHTETPATUBHBIM, MOCKOJBKY
o0beuHsET B ceOe CoJepKaHhe HECKOJIbKUX MAaTeMAaTHUYeCKUX JUCHUIUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTUYECKast
joruka u apyrue. Ilo Mepe Toro kak oOydaroniuecs: OBJIaJeBalOT BCE Oosee MUPOKUM
MaTeMaTU4YeCKUM  alapaToM, Yy HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEpIICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHUECKYI0 MOJIENb PEalbHON CHUTYyallHH,
NPUMEHSATh 3HAHUS, TOJYYCHHBbIE MPU M3YyYEHUU Y4eOHOTO Kypca, IS PEIICHHS
CaMOCTOSITENIbHO  COPMYIMPOBAHHON  MaTeMaTMYeCcKOM  3agadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MEeTOAMYECKass JIMHUS «YUucina W BBIYMCICHUS 3aBepIIacT
dbopMUpOBaHWE HABHIKOB HCIIOIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOuiero oOpaszoBanus. Ha ypoBHe cpenHero oOiero
oOpa3oBaHMsl 0c000€ BHUMaHUE yJensieTcd (pOPMHUPOBAHUIO HABBIKOB PALMOHAJIBHBIX
BBIUMCJICHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3IUYHBIX (OPM 3aIllMCH YHUCIA,
yMEHUE JieNlaTh NPUKUIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYMCICHUS, OIICHUBATH
YHICIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTHMYECKMMH KOHCTAaHTaMU. 3HAKOMBIE
00yJaronmMcsi MHOKECTBA HATYpaIbHBIX, IEJIBIX, PAIMOHAIBHBIX U JIEUCTBUTEIIBHBIX
YHCell IOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Hcell. B KaKIoM U3 3THX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHEIU(pUYECKUE 3aJaud M ONepaluu: JAelcHUE
HAlleJIo, ONEpPUpPOBAHHE OCTATKaMU HA MHOXECTBE II€JIbIX YHCEJ, 0COOble CBOMCTBA
paIoOHaJBbHBIX W HMPPAIMOHATBHBIX YHCEN, apu(pMETHUECKHUE OIepalfy, a TakKe
U3BJICYCHUE KOPHS HATypalbHOW CTETIEHH HAa MHOXECTBE KOMILJIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCHOJb3yeMbIX YHCEd M
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TNPUMEHEHHs IJii PEUICHHs] Pa3IUYHBIX 3a/1ad
dbopmupyeTCcs TIPEACTaBICHUE O EIUHCTBE MATeMAaTHKH KaKk HaykKd ©U €€ poyu
B TOCTPOSHUH MOJENEH pEaJbHOTO MHpa, IIMPOKO HCIHOIB3YIOTCS 0000IIeHNE |
KOHKPETH3AIIHS.

Jluaus «YpaBHEHUS U HEPABEHCTBAY» PEATTU3YETCs Ha MPOTSKEHUU BCETO O0YyUICHHUS
Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHusi, MOCKOIBKY B KaXIoM paszzaeine [Iporpammer
IpEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIQJICBAIOT PA3UYHBIMA METOJIAaMU PEIICHUSI PAIMOHAIBHBIX, HPPAIMOHAIHHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXkKe 3ajay, cojaepxkamux napameTpbl. [lonydyeHHble yMEHHUS MIMPOKO
UCTIONB3YIOTCS TIPU MCCIeAOBaHUN (YHKIMI ¢ TTOMOIIBIO TPOU3BOJIHOM, MIPH PEIICHUN
MPUKJIAAHBIX 3a7a4 U 33/7a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBINNUX 3HAYCHUUN
dbynkuuu. JlaHHas copepkaTenbHas JTUHUSA BKIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHUN BBINOJHATH pacu€Tel 1Mo QopmyliaM, MpeoOpa3oBaHUsl palMOHAIbHBIX,
UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHMA, a TAKKE BBIPAKEHUH,
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COJlepKalIMX cTerneHu u Jorapumbl. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuaiga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PACCYKIECHUHN, paOOThI
C CUMBOJIBHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BUJE
paBEHCTB M HepaBeHCTB. AurebOpa npemiaraeT 3PQEKTUBHbIE HHCTPYMEHTHI
JUISL PELLICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33/1a4, HAIJISITHO JEMOHCTPUPYET
CBOM BO3MOYHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeTOAMYEeCKass JUHUA  «DyHKIMM U TpaduKu»  TECHO
NEPEIUIETACTCA C IPYTMMH JIMHUAMH YYEOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  IOCJIEOBAaTEIbHOCTh  M3yYEHHs  Marepuana. V3ydeHune  CTENeHHOM,
MOKAa3aTeJIbHOM, JIOrapu(MUUECKON U TPUTOHOMETPUYECKUX (YHKLUHWA, UX CBOMCTB U
rpauKkoB, HUCHOJIb30BaHUE (YHKUMHA AN peumeHus 3ajad U3 Jpyrux ydeOHbIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHaJU30M, TaK U
C pElIeHHEM YypaBHEHM W HepaBeHCTB. lIpu 3TOoM Oosblioe BHUMaHHE YIEISETCA
(OpMUPOBAHHIO YMEHHUS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY Ppa3InYHBIMU
BEJIMYMHAMU, WCCIEAO0BATh IMOJy4YeHHbIE (YHKUHUU, CTPOUTH UX rpapuku. Matepuan
3TOU COAEPIKATEIBHON JINHUN HALIEJIEH HA PA3BUTHE YMEHUI U HABBIKOB, ITO3BOJIIOIINX
BbIpaXaTh 3aBUCUMOCTU MEXJy BEIMYMHAMU B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero uzyueHnue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O M  KOHKPETH3allud, HCIOJIb30BAaHUIO
aHaJIOTUM.

CopnepxxarenpHass JmHUA «Havana MareMaTHyeckoro aHammsa» IO3BOJIAET
CYILIECTBEHHO pACIIMPUTh KPYyr KaK MaTeMaTHMYeCKUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbh CTPOUTH IpapuKu
CJIOKHBIX (DYHKIIMH, ONPEENsITh UX HauOOJIbIINE U HAMMEHbBIINE 3HAYEHUSI, BBIYUCIISATh
wiowaan GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUs mpoueccoB. [JanHas
coJiepKaTesbHAas JIMHKS OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MaTEMATHYECKHUX
MoOJeNIed peanbHBbIX CHUTYyallMid, T[I03BOJIIET HAaXOJWUTh HAWIy4llee pEIICHHE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLUAIbHO-PKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEATUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKW B HAayKe, TEXHUKE WU HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTE€MaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYeCKasl TMHUA «MHOXECTBA U JIOTUKa» BKIIOYAEeT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTHUE€CKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lieibl MaTeMaTHUKU U €€
NPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUIUIMHBI U UX MPUIIOKEHUS
B enuHoe ueinoe. [loaromy BakHO daTh BO3MOXKHOCTH OOydaromeMycsh MOHHUMAaTh
TEOPETUKO-MHOXXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M MCIOJb30BaTh €0

13



denepanbHas padouas nmporpamMma | Martemaruka. 10-11 kmaccel (yriyOnE€HHBIH YPOBCHB)

JUTSI BRIPQXKEHUSI CBOMX MbICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKH KaK HAyKH
clenyeT TMPU3HATh CBOMCTBEHHYIO €W CTPOrOoCTh OOOCHOBAaHMI U  CleI0BaHUE
onpeneaEHHbIM TMpaBUJIaM TMOCTPOEHUSI JOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
o0yyJaronmxcsi, MOo3BOJISIET UM CTPOUTH CBOM PACCYXKJEHHUS HAa OCHOBE JIOTMUECKHX
npaBuil, GOPMHUPYET HABBIKM KPUTUICCKOTO MBIIIJICHUSI.

B yue6HOM Kypce «Alrebpa v Havyajna MaTeMaTH4YeCKOro aHaIN3ay» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIE TPHU3BAaHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJENIEH peajbHBbIX CHUTyalluid, UCCIEIOBAHUS
THUX MOJENed C TIOMONIbIO ammapaTta ajiredpbl W MaTeMaTHYeCKOro aHaln3a,
WHTEPIPETAMA TIOJYICHHBIX PE3ylIbTaTOB. Takue 3adaHus BIUICTCHBI B KaXKIbIN
U3 Pa3leiioB NPOrpaMMbl, MOCKOJBKY BECh MaTepHall Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JJII  PEIICHHWS TPUKIATHBIX 3amad. l[lpm  pemeHun  peambHBIX
MPAKTUYECKUX 3a7a4 OOyYarolIuecs: pa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HCMOJb30BAaTh aHAJIOTHIO, 0000IaTh U
KOHKPETH3UPOBATh MpolOiieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 3aJlad OpPTraHU3yeTCs B MPOIECCe M3Yy4YeHHUs BCEX TeM yd4eOHOTo Kypca
«AnreOpa 1 Hauasa MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenne ydeOHOro Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO aHATU3a»
orBoautTcs 272 vaca: B 10 ximacce — 136 yacoB (4 daca B Henmento), B 11 kimacce —
136 gacoB (4 yaca B HEZCIIO).

COAEPKAHUE OBYUYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Paunonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOU, MPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoodu. Ilpumenenne npobei U MPOLUEHTOB ISl PEIICHUS
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HU.

JlelictBuTenbHble  4uciaa.  PanuoHainbHBIE M UPPAUMOHAJIBHBIE — YHUCIIA.
Apudmernueckue onepanuu ¢ ASMCTBUTENbHBIMU YUCIaMU. MOylb IEHCTBUTEIBHOTO
yucia u ero cBoiicta. [IpubiamkEHHbIE BEIUUCICHUS, TPABUIa OKPYTJICHUS, IPUKUAKA U
OLICHKA Pe3yJIbTaTa BIYMCIICHUMN.

Crenenb ¢ nensiM mokaszareneM. bunom Hprorona. Mcnosb3oBaHue moaxomsiei
dbopMbl 3amMCcH JACUCTBUTENBHBIX YHMCEN JUIsl PELIeHUs TMPAaKTUUECKUX 3a7ad U
MIPECTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢ palMOHANBHBIM  TIOKa3aTeleM U €€  CBOMCTBA, CTEIECHb
C ACHUCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapugpm wuymcna. CpoiictBa norapudma. JleciTuuHble U  HaTypalbHbIE
aorapu@mel.
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CHHyC, KOCHHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUNIBHBIE ypaBHEHMSI M  ypaBHEHUs-cliencTBUS. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHATIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOUYJIEHBI OT OJHOM NEpEMEHHOM. [leleHne MHOro4sieHa Ha MHOTOYJIEH
¢ ocratkoMm. Teopema be3y. Muorounensl ¢ menbiMu kodpduuuentamu. Teopema
Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH, COAEPKAILMX CTENIEHH U KOPHHU.

HppaunroHaneHbie ypaBHEHHs. OCHOBHBIE METOJBI PEIIEHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOABl PELICHHS IOKAa3aTENbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPaKCHU. PellleHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemenue cucrem JIMHENHBIX YpaBHEHNN. MaTpuia CUCTEMbI JIMHEUHBIX YPABHEHUM.
Onpenenutenb MaTpuilbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOMCTBA, BBIYMCIICHUE
€ro 3HAYEHUs, IPUMECHEHUE ONPEACINTENd I PEIIEHUs CHCTEMBI JIMHEHHBIX
ypaBHEHUM. Pelienne npukIIaHbiX 3a/1a4 ¢ MIOMOIIBK CUCTEMbI JIMHEUHBIX YPABHEHUM.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[TocTpoeHne MareMaTHYECKUMX MOJEJIEM peaJbHOM CUTyallud C TOMOIIBIO
YPAaBHEHUM W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHMI M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HayKu U peaibHON )KU3HHU.

DOyHKUMH U TPaPUKH

@yHKIMA, cnocoObl 3amaHus  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukmuit. ['paduk dyaknum. Inementapabie mpeoOpazoBanus rpaukoB
byHKUIHHA.

OOnacTh ompeAeNeHUss W MHOXKECTBO 3HaueHHM QyHkuuu. Hymu @yHkumm.
[IpomexyTku 3HaKomocTossHcTBa. UETHBIe W HeuéTtHble (yHKIMU. llepuonuueckue
dbynkiuu. [IpomexxyTkn MOHOTOHHOCTH (DYHKIIUKA. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee 1 HanMeHblIlee 3HaYeHUs (PYHKIIUN HA TIPOMEXKYTKE.

Jluneitnasi, KBaapaTu4yHass ¥ JPOOHO-IMHEWHAs (PYHKIUU. DJIEMEHTapHOE
WCCJIEIOBAaHHE U TTIOCTPOCHUE X IpapuKOB.

CrenenHast (yHKIMSI C HaTypallbHBIM W IEeNbIM TIoKaszateneM. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHSA N-0M CTENEeHW Kak (DYHKIMH OOpaTHOM CTEneHU
C HaTypaJbHBIM MOKa3aTeJIeM.
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[lokazarenpHast U Jsorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB GyHKUINN I pELICHUS] YpaBHEHU.

Tpuronomerpudeckasi OKpyHOCTb, ONPE/ICIICHNE TPUTOHOMETPHUUECKHUX (PYHKIINN
YHCIIOBOTO apryMEHTA.

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

Havyaya MaTeMaTH4eCKOIro aHAJIN3a

IlocnenoBarenpHOCTH, CcnOcOObl  3aJaHus  IocheAoBarenbHOCTEH. Meron
MaTeMaTHYECKOW HMHAYKIUMU. MOHOTOHHBIE M OTPAHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHS MaTEMAaTUYECKOTO AaHalIW3a Kak aHajau3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U TreoMeTpuueckas IMporpeccud. beckoHeuHo yObIBarolas
reomeTpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKOMN
nporpeccuy. JIMHEWHBIM M AKCNOHEHUHUANBHBIA pocT. Yucno e. Popmyia CI0KHBIX
IIPOLICHTOB. Mcroap30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapaxrepa.

HenpepriBHble (QyHKIIMU U UX cBOMCTBA. TOYKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkiuii. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloOB
JUISl pelieHusl HepaBeHCTB. [[puMeHneHne cBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIS1 pelIeHUs
3a7ad4.

[lepBass u BTOpass mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUYECKUM U
(u3MYECKUil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIIHH.

[IpousBoanbie sneMeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YaCTHOT'O ¥ KOMITO3ULIUU (DYHKLHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONKMCAHUs PEATbHBIX
MPOLIECCOB U SIBJICHUH, TIPU PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOHCTBO MAaTeMaTHYECKOro OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KIIACC

Yucjia v BHIYUCICHUS

Harypanbublie u uensie yucna. [[puymeHeHrne Npu3HaKOB ACIUMOCTH LEIbIX YUCEN,
HauOobIMi o0mmit nenurensd (nanee — HOJl) u HaumeHnsbliiee o01iee kpaTHoe (nanee —
HOK), ocratkoB mo mopayito, aaroputMa EBkinaa s pemieHusl 3afad B IEJBIX
YHUCIIax.

Kowmrmniekcapie uncna. AnreOpandeckas U TpUTOHOMETpUUecKas (HOpMbI 3arucu
KOMILJIEKCHOTO 4Hucia. ApudmeTHdeckue onepalud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU mockocTH. dopmyna Myagpa.
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Kopau N-oil cTeneHn M3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEI
JUISL perieHus (PU3NYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHNs U HepaBeHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CJIEJICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHMU Cc ITIOMOIIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH. Perienre TpuroHoMeTpuyecKux HEpaBeHCTB.

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

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHWS CUCTEM M COBOKYIIHOCTEH palUOHAJIBHBIX,
UpPpaALMOHAJIbHBIX, IOKA3aTEJIbHBIX U JIOTAPU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTEeMaTHYECKHX
3a/a4 ¥ 3a]a4 U3 pa3iIMyYHbIX 00JIacTell HAyKH W PEaJbHOM KU3HU, MHTEpIpeTalus
NIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUHMHU U TPAPUKH

I'padpux xommosuuum QyHkuui. ['eomerpuueckne oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue pyHKINU, UX CBOMCTBA U TPAPUKH.

['paduueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTOo bl
peIIeHns 3a1a4 ¢ TapaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  NPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPU PELICHUH 3a1ad U3 JAPYrux Yy4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauyana maTeMaTH4eCKOro aHaJIn3a

[IpuMeHeHrne NTpPOM3BOJHOM K HCCIEIOBAaHWIO (YHKIMI Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHue HamOOJbIIEro M HAaWMMEHbBIIEr0 3HAYEHUN HENpepbIBHOU
GyHKIIUU Ha OTpPE3KE.

[IpuMeHneHne MpON3BOIHOM I HAXO0KICHHS HAMITYYIIETO PEIICHHS B IPUKIATHBIX
3aj1a4ax, sl OMPEeNICHUsI CKOPOCTH M YCKOPEHHUS IIpolecca, 3aJaHHOro (opMyJIoi niu
rpauKoM.

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

HNurerpan. ['eoMeTpuyeckuil CMBICI WHTETpasia. BpruucieHune onpeneséHHoro
uHTerpana no Gopmyne Hetorona—Jleitbnuiia.

[IpumeHeHne MHTErpana JJisi HaXOXKJISHUs TUIoNaaed I0CKUX (GUuryp u oObEMOB
r€OMETPUYECKUX TEIl.

[Ipumepst  pemenuit  auddepeHManbHbIX  ypaBHEHUNA. MareMaTtuyeckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOIECCOB C MOMOIIBIO AU(dEepeHIINaTbHBIX YPaBHEHHI.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOMKE MPeIMETHBIC
PE3YNBTATHI 10 OTJEIBHBIM TeMaM (efepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOTO aHATU3a»:

Yuciia v BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSMHU: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoanYecKas qpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U ICUCTBUTEIBHBIX YACEI, MOIYJb IEUCTBUTEIBHOIO YUCIA,

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PELIEHUS MPUKIATHBIX 3aa4 U3 Pa3iIMuHbIX
OTpACIJIEV 3HAHUU U PEAIbHOU KU3HH;

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, IPaBUia OKPYIJICHUS, MPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYMCICHUM;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
NOIXOIAIIYI0 POPMY 3aITUCH IEUCTBUTEIBHBIX YACEN VISl pEIICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MMOHATHEM: apUPMETHUECKUNA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTeleM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTaprU(M YKCIA, TECATUUHBIE U HATypaJIbHbIE
Jgorapupmel;

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

ONEpUPOBaTh IMOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIBbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHSTH Pa3JIMYHbIE METO/IbI PEIICHHS PAllMOHANBHBIX U APOOHO-PAIMOHAIBHBIX
YPaBHEHUM, IPUMEHATH METOJI HHTEPBAJIOB I PELICHUS] HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWIECHA, MPUMEHATH JEJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera mia pemenus
3az1ay;

CBOOOZHO OMNEpUPOBATh MOHATHSIMH: CHCTEMa JIMHEHWHBIX YpaBHEHWM, MaTpula,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKHUM CMBICII, UCIIOJIB30BATH CBOMCTBA
omnpeAenuTens 2 X 2 Juis BBIYUCICHUSA €ro 3HAa4YeHHs, MPUMEHSATh OMNpeIeIUTEH
IUIS. PEUIEHUs CUCTEMBl JIMHEWHBIX YPaBHEHWH, MOIEIUPOBATh PEAJbHBIE CHUTYalHH
C MOMOULIBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHUM, MCCIEAOBAaTh ITOCTPOCHHBIE MOEIH
C IOMOILBIO MAaTPULL U ONIPEAEIIUTENIEN, HHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI TPEOOpa30BaHus BhIPAKECHHUI;
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BBITIOJIHATh TIPEOOPA30BAHUS YHCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTEICHH
C pallMOHAIbHBIM TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa JIorapu(MoB [JIs1 MpeoOpa3oBaHUs JIOTrapUPMUUECKUX
BBIPAKCHUM,

CBOOOJTHO OMNEPUPOBATh MMOHATUSIMHU: HpPpPAIMOHANIBHBIE, I[OKa3aTeJbHbIE W
jJorapuMUYECKUE YpPaBHEHMS, HAXOJIUTh MX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (GopMynbl s mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HeoOXxomuMble (OPMYIBI IS PEIICHWS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YPaBHEHUI;

MOJICTTUPOBATh PEAJIbHbIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIIATH BBIPAKCHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIOBUIO 33Ja4yd, HCCIIEI0BaTh IOCTPOCHHBIE MOJEIU
C MCIOJIb30BaHUEM ammapara aareOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUS (DYHKIMM, rpaduk (QYHKIUHU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpapuKOB (PYHKIIHIA;

cBOOO/IHO ONIEpUPOBATh MOHATHIMU: 00JIaCTh ONPENEICHNUS U MHOXKECTBO 3HAYEHUM
byHKIIMHM, HYTA QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUPOBaTH TMOHATHAMH: UYETHBIE H  HEUETHBIE  (PyHKIUH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOOoJIbllIee 1 HAaMEHbIlIee 3HaUeHNE (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIMS C HATYPAJIbHBIM U LETbIM
nokasareyieM, rpauk CTENEeHHOW (DYHKIMH C HATypaJlbHbIM M LENbIM MOKa3aTeseM,
rpaguk KOpHS N-0il cTeneHH Kak (YyHKUMKM OOpaTHOM CTENEHHW C HaTypalbHBIM
IIOKa3aTelieM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CBOOOJHO OMEpUpOBaTh MOHATUSMHU: TIOKa3aTelibHas U JorapupmMuyeckas
(byHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadUKH Il PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpezesieHue TPUTOHOMETPUUECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;

UCIO0JIb30BaTh Tpaduku GYHKUMUNA SISl KCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEM
IpU pelieHUH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM YKU3HHU, BBIPAXKATb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Havana maTeMaTH4eCKOro aHaJIn3a:

CBOOOZIHO ONEpUPOBaTh MOHATHSAMHU: apudmeTnyeckas U TeoMeTpUuecKas
nporpeccusi, OECKOHEYHO YOBIBaOIIAsi T€OMETPUYECKas MPOrpeccHsi, JUHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (OpMyJia CIOXKHBIX IPOLIEHTOB, HMETh MpPECTaBICHUE
0 KOHCTAHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui pPEIICHUs pEealbHbIX 3aJad IPUKIATHOTO
XapakTepa;

CBOOOJHO OIEpPUPOBATH MOHATHSMM: IOCIEI0BATEIbHOCTb, CHOCOOBI 3aJaHUs
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIEC U OTPAaHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apOXKJICHUSI MAaTEMaTUYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH IMOHITUSMHU: HEMpPEPBIBHBIE (YHKIHWH, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIINH;

CBOOOZIHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HEMpEphIBHAS Ha OTpPE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA [T PEeLICHUS 3aa4;

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

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, IPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU JABYX
(GYyHKIMI, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

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

MHo:kxecTBa M JIOTHKA:

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

KCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEAJbHBIX
MIPOIICCCOB M SABJICHUM, TIPY PEIICHUH 33/1a4 U3 JPYTUX yYeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHATUSMH: ONPENCIICHUE, TEeopeMa, YpaBHEHHE-
CJICACTBHUE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, JOKA3aTeIbCTBO, PABHOCHJILHBIC
YpPaBHECHUS U HEPABEHCTBA.

K koniy o6ydenust B 11 kiacce o0ydaronuics mojgyqduT CICAYIOMINE MPEeIMETHBIC
pe3ynbTaThl IO OTAEIBHBIM TeMaM (penepanbHOi padoueil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Havasia MaTeMaTHIECKOTO aHATTN3ay:

YucJia v BbIYHCTICHHUA:

CBOOOJHO OMNEpUPOBATh MOHSITUSMU: HATYypallbHOE U II€JI0€ YHUCIO0, MHOXKECTBA
HaTYpaJIbHBIX M IEJIbIX YUCENl, UCTI0JIb30BaTh MPU3HAKKU ACTUMOCTH 1ienbix yuces, HOJJ
1 HOK HaTypanbHBIX 4rcen AJis pelIeHus 3a/1a4, MPUMEHSTh anroput™ EBkina;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTATKA MO MOAYJIIO, 3aMICHIBATh HATYpaTbHBIC
YHCJa B PA3JIMYHBIX HO3UIIHOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATh TOHATHUSAMH: KOMIIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX 4HCeJ, MPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B alre0Opandeckol Hu
TPUTOHOMETPUUECKON (opMe, BBIONHATH apU(PMETHUYECKUE OIepalui C HUMHU U
n300paxkaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: UpPpPALUOHAIbHBIC, [OKa3aTeIbHbIE W
Jgorapu(MuyecKre HEpPaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIBIO PaBHOCHIIBHBIX
[IEPEX0/I0B;

OCYILIECTBIISATh OTOOP KOPHEH MPH pELIEeHMH TPUTOHOMETPUUECKOTO YPaBHEHMS,;
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CBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOoauMbIe (QOPMYJIBI JUJISI PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOZHO OMEpUPOBaTH MOHATHSIMHU: CHUCTEMa M COBOKYMHOCTh YpaBHEHHU W
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBl W CHUCTEMBI-CIIEICTBUSA, HAXOIUTh PELICHUS
CUCTEMBbl M COBOKYIHOCTEH palMOHAIBHBIX, UPPALUOHAIBHBIX, IOKA3aTEIbHBIX H
Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;

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

MPUMEHSTH rpauuecKrue METOAbI TSl peHICHHs] YPaBHEHHUI U HEPABEHCTB, a TaKKe
3a/1a4 ¢ mapaMeTpaMu;

MOJEJIUPOBATh peajbHbIE CUTYAIIMH Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHMSI, HEPAaBEHCTBA U X CUCTEMBI 10 YCIIOBHIO 337a41, UCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAaHUEM ammnapara ajiredpbl, WHTEPIPETHPOBATH IOJyYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTPOUTh TpadUKHd KOMMIO3UIUU (PYHKUUMH C [OMOIIBIO  3JIEMEHTapHOIro
UCCJIEJOBAaHMSI U CBOMCTB KOMIIO3UILIUU ABYX (PYHKIIHIA;

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

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
KCTPEMYMBI,

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

UCIOJIb30BaTh  MPOU3BOJHYIO  JUISI  HAaXOXKIEHUS  HAWIY4IIero  PelIeHUs
B MPUKIAJHBIX, B TOM UYHCJIE COIUATBLHO-DKOHOMUYECKUX, 3a/a4ax, s ONpeeIeCHUs
CKOPOCTH ¥ YCKOPEHHUsI TIPOIIecca, 3aJaHHOTO (OpMYIION Uiu Tpaduxom;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: TEPBOOOpa3Has, OMPENCIEHHBIA WHTETpal,
HAXOJUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX (YHKIIUN U BBIUYUCISATH HHTETPa 1o hopmyrie
Hrrorona—Jleiibuuia;

HAXOJUTh TUTOIIAIH IIOCKUX PUTYP U 00BEMBI TEIT C ITOMOIIBIO HHTETPaa;

MMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJCIUPOBAHUM Ha TPHUMEpE
cocTaBieHus Qg hepeHIuaTbHBIX YPaBHEHUI;

pemarh MPUKIAIHBIC 3a7adqd, B TOM YHCJIE COMHUAIBHO-DKOHOMHYECKOTO U
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHYECKOTO aHAJTN3a.
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10 KJIACC
Haspanue KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE coepKaHuE
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTS OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

Panmonanpnbie yncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIaIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
ParmonanbHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIecKre onepanun

C IEHCTBUTEIILHBIMHA YHCJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiictBa. [Ipubnmxénnnie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUU.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHbBIX IPOLIECCOB U SIBIICHUIA.
OnepupoBaTh NOHATUSIMH:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLIEHTHL;
UpparuoHaIbHOE U ACHCTBUTEIHHOEC
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YHUCJIa; UCTOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, MIPUMEHSThH APOOH
Y TIPOIICHTHI JJI PeLICHUSI
MPUKJIAIHBIX 337124 U3 Pa3JIMYHbIX
OTpacier 3HaHUU U PEATbHOMN KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjIbTaTa
BBIYMCIICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPABEHCTB. MHOTOWIEHBI OT OJHOMN
IepeMEHHOU. JleneHrne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LEIBIMU
kodppunmnentamu. Teopema Buera.
Pemenne cuctem TMHEHHBIX
ypaBHEHH. MaTtpuiia CuCTeMbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTIUTEIIA
JUJISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHeHUM. Pemenne npukiaaspix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IprMeHSTh pa3auyHbIE METOIbI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
paLMOHAJIbHBIX YPAaBHEHUM; a TAKKE
METOJI UHTEPBAJIOB JUJIsl PEILICHUS
HEPABEHCTB.

OneprpoBaTh NOHIATUSMHA MHOTOYJICH
OT OJJHOW NIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera s pemienus
3a7ad4.

OneprpoBaTh NOHIATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUH, MAaTPULIA,
OIIPEAECIUTENIb MATPHULIBL.
Hcnonws3oBaTh CBOKCTBA
onpenenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
ONPEAECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEWHBIX YPABHEHHU.
MoaenupoBaTh peajbHbIE CUTYalluu
C ITIOMOIIBIO CUCTEMBI IMHENHBIX
YPaBHEHUM, UCCIEN0BATH
MIOCTPOEHHBIE MOAEIH C IIOMOILBIO
MATPHIL U OIIPEIICITUTEIIE,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3ysbTaT
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OyHKIMHU U Tpauk.
Crenennast QyHKIUS
C IIEJTBIM TTOKa3aTesieM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
GyHKIMH. DIIeMeHTapHbIe
npeobpazoBanus rpadhukoB GyHKIIH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHuil pynkuun. Hynu ¢pyHkimm.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[TpomexxyTk MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢yskuuu. Hanbonpliee u HanMeHbllee

3HauYeHHUE (DYHKIIMHU HA IPOMEXKYTKE.
Jluneitnasi, kBagpaTu4aHas U IpoOHO-
TuHeHas QYHKIMH. DJIeMEHTapHOE

UCCIIEJOBAaHNE U ITIOCTPOEHNE I'Pa(hUKOB

9TUX (PYHKITUI.

CreneHs ¢ LICTBIM ITOKA3aTeIIeM.
bunom Hrerotona.

CrenenHast pyHKIIUSI C HATYpaJIbHBIM
U 1IeJIbIM TT0Ka3aTteseM. E€ cBolicTBa
u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObI 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHbIe (PYHKITUN, KOMIIO3HUITUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/ieNIEHUs] © MHOKECTBO 3HAUECHU I
byHKIMH, HyId QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIUH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoB PyHKIUIA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIUU HA IPOMEKYTKE.
dopMynUpOBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (QyHKIUH.

BripaxkaTs popmynamu 3aBUCUIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTETEeHH C LIEJIbIM NTOKa3aTeNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEb-HBIX YUCEI JJIsI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaTH, 3aIIMCHIBATH
N-0M CTEIEHHU. HATypaJbHOM CTETIEHU U €T0 CBOWCTBA. | B CHMBOJHMYECKOH opme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpPKAILINX CTETICHH N-oii cTeneHu AJis NpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HNppannonanpHble ypaBHEHHS. Haxonuts pemenns nppanroHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
MPPALMOHATIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX IIEPEXOJ0B HIIU
PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN OCYILIECTBIISS TPOBEPKY KOPHEN.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-o¥i CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUTsl QYHKIUU CTENEHH C HaTypajbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTeIEM IIOKa3aTeaeM
[TokazarenbHas yHKITHS. 10 CreneHb ¢ palluOHAIBHBIM @opMyIUPOBATH OINPEICIICHUE

Iloka3arenbHbIE ypaBHEHUS

NIOKa3aTeJIeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PEILICHHS] TTOKA3aTEIbHbIX
YpPaBHEHUM

CTENEHU C PAllMOHATBbHBIM
IIOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
MOKa3aTeJEM.

Ucnionn3oBath 1iudpoBbie pecypeh
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JUIS IOCTpOEHUs Tpaduka
MOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

Jlorapupmuyeckas QyHKIHA. 18 Jlorapudwm uncna. CBoiicTBa JlaBathb onpeneneHue iorapudma
Jlorapupmuyeckue norapudpma. JlecsTuuHbIE U YyucIa; JeCATUYHOTO U HATYpaIbHOTO
ypaBHEHUS HaTypaJbHbIC JIOTapU(MBI. aorapugpma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonp3oBatk cBOMCTBA TOTapuMoB
coJiep KallIux Jorapru(pMsbl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckast GyHKIHS, J0Tapu(PMUYECKHUX BBIPAKEHUU.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka GyHKIUU GyHKIIMU KaK 00paTHOM
JUTSl pELIEHUS] YPaBHEHUIA. K [TOKa3aTeIbHOM U MCII0Ib30BAaTh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIorapuPMUIecKoil PyHKITUN
OCHOBHBIE METOBI PELIEHUS JUISL peLIeHUs 3a/1ay.
JAorapu(pMUYECKUX YpaBHEHUH. Haxonute pemenns
PaBHOCUIIbHBIE TTEPEXObI B PEIICHUN aorapu(pMUUECKUX ypaBHEHU N
norapu(pMUUECKUX YpaBHEHHHA C MOMOIUIbIO PABHOCWIIBHBIX ITEPEX0I0B
WM OCYILECTBIISISI IPOBEPKY KOpHEN
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHc | JlaBaTh ompe/eneHns CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTEHC YHCIIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCca
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCUHYyCa, ApKKOCUHYCA U
apKTaHIeHCa YUCa.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Penienne TpUroHOMEeTpUYECKUX
ypaBHEHUN

IIpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

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

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJ]aHUS TTOCIEI0BATEILHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocieaoBareabHoCcTU. McTopus
aHa/mn3a 0€CKOHEYHO MaJIbIX.
Apudmernueckas U reOMETpUYECKas
MIPOTPECCHUU.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
CymMa 0eCKOHEUHO YOBIBaIOIIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEeNHbBIN U SKCITIOHEHIIUAIbHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKJIAIHOIO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TomyuaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBatsb onpeneneHue
apu(pMETUIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METUIECKON U TeOMETPHUUECKOM
POTrPECCUH, HAXOAUTH CyMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
F€OMETPUYECKON IIPOTPECCUM.

27



denepanbHas padodas mporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHb)

Hcnonp3oBath mporpeccun

JUISL PELLICHUS 33/1a4 MIPUKIIATHOTO
Xapakrep.

[TpumeHsSITh POPMYITY CIOKHBIX
MPOLICHTOB JJI PEIICHUS 3a]1a4
U3 peajibHOW MPAKTUKH

HenpepriBHble PyHKIMH.
[IponsBonHas

20

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

JUTSl pEIEHUs] HEPaBEHCTB.
[IprMmeHenne CBOMCTB HEPEPBIBHBIX
(GYHKIMI 115 perieHus 3aaay.
IlepBas u BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOM K TpaduKy (QyHKITUH.
[Tpon3BoOIHBIE 3JIEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

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

[IprMeHATh CBOKMCTBA HEMPEPHIBHBIX
GbyHKUIMN 7151 peleHus 3a/1a4.
OnepupoBath MOHATUAMH: IIEPBASI U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npon3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
(GyHKUIHUU.

N3y4dats npon3BOAHBIE AJIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbp30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICI POXU3BOHOM

JUISl pELIEHUS 3a/1a4

28



denepanbHas pabouas mporpamma | Maremaruka. 10—11 kimaccel (yriyOaéHHBIR YPOBEHb)

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

C IMOMOIIBIO POU3BOIHOU

K UCCTIEAOBaHMIO QYHKITAN

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

[Iprmenenne mpon3BOIHON

JUTSI HAXOK/ICHU ST HAWITYYIIIETO
pelIeHus B MPUKIIAIHBIX 33/ja4ax,

JUISI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKInH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJIAUHATHOMU
IUIOCKOCTH

(YHKIIHI ¢ TOMOIIBIO AJIEMEHTAPHOTO
HCCJIEIOBAHUS Y CBOMCTB KOMIIO3HUIINH.
Crtpouts reomeTpuyeckue oopassl
YPAaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTsl UcclleoBaHus QyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJIbIlIee U HAMMEHbILIEE
3Ha4YeHUs (PYHKIUU HEMPEPHIBHOMN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCJIEI0BAHMUS.

Hcnonws3oBath NpOU3BOAHYIO

JUTSI HAXOKIEHUST HAaWTYYIlIEerO
pelieHus B IPUKIaJHbIX, B TOM YHUCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUTSI ONIPEAEIIEHNSI CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3aaHHOIO
dbopmynoi unu rpadguKom.

[Tonydats npencraBieHue
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O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBoooOpasHbixX. [lepoobpasnbie nepBooOpazHas U onpeaeaEHHbIN
ajeMeHTapHbIX GyHKIuH. [TpaBuia uHTerpan. Haxoauts mepBooOpas3Hbie
HaXO0XJICHUs IepBOOOPA3HBIX. 3JIeMEHTapHBIX (DYHKINI U BRIYUCIISITH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai no gpopmyne Herotona—
UHTETpaia. Beruucienue JleliOHuIa.

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

JUTS1 HAXOXKIEHUS TI0IIAIeH 3HAKOMHTBCS C MATEMaTUYECKUM
MJI0CKUX (pUryp u 00EMOB MOJICJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHInaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHU U
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MaTeMaTHKH

peabHbBIX MPOLIECCOB C TOMOIIBIO

g depeHIranbHbIX YpaBHEHHM

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Ncnionp3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPAPUKOB

(GyHKITUH. OT160p KOpHEW TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO W3y4YECHUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats TpuronomMeTpudecKue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOPHEHU C IIOMOIIBIO
TPUTOHOMETPUUYECKOM

OKPYXHOCTH.

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

WppanmonanbHbie,
MOKa3aTeNbHbIC U
norapudmudeckue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JoTapu(PpMUIECKUX
HEPaBEHCTB.

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

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHOM
u Jiorapumudeckoit GyHKIui

K PEILICHUIO TTOKA3aTEIbHbBIX U
jorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
NIEPEXO0/IOB.

Pemars uppanronanbHubie n
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
IIEPEXO0/I0B.

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

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

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

JJIs1 pELICHUS 3aa4 B IIEJIbIX YHCIIaxX

HATypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
quced.

Hcnonp30BaTh NpU3HAKA JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkinaa i pemeHus
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3ajad4.

3anuceiBaTh HATYpAJIbHbBIE YHCIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OneprpoBaTh NOHATUSMU: CUCTEMA U
VppanoOHaIbHbIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTh YPaBHEHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHNE CUCTEMBI WIIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLHOHAIBHBIX, IOKA3aTEJIbHbIX U Haxomgute pemenus cucrem n
JAorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalHOHAIBHBIX, UPPALMOHAIBHBIX,
HEPABEHCTB K PEILLICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpumMeHsTh CUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLs K PELIECHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ncnons3oBath HUPpOBHIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

noKa3aTesbHbIe, JorapumMuueckue u
TPUTOHOMETPHUUYECKNE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeJIbHbIX, JOTapUPMUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUN
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C mapameTpamu.
[TocTpoeHnue u uccienoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHCTEM YPaBHEHUN U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPKALIUX
MOJYJIH U IApaMETPBI.

[TpumensTh rpaduueckue u
AHAJTUTUYECKUE METOBI ISl pELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccienoBanne QyHKIMN METOIaMu
MaTEMaTUYECKOT0 aHAIH3a.

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

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC MIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATU3AllU 3HAHUI

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHHUSI, ypaBHCHUS, HEPABEHCTBA
¥ UX CHCTEMBI TI0 YCIIOBHIO 3a1auH,
UCCJIeI0OBATh MMOCTPOCHHBIE MOJIEIH

C UCTIOJIH30BAHUEM armapara aareophl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumenaTs GyHKIMH

JUTSI MOJICITMPOBAHUS M HCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1a4mu,
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B TOM YHCJIE€ COLIMAIIBHO-
SKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPpeCTBAMU aNreOphI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

MNOACHUTEJBHASA 3AIIMCKA

['eomerpust siBsieTCss OMHUM W3 0a30BBIX KypCOB HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHms, TaK KaKk 00eCIeYnBaeT BO3MOKHOCTh U3YUCHUS JUCITUIUIHH €CTECTBEHHO-
HAy4YHOU HAMpaBJIEHHOCTH U MPEAMETOB F'yMaHUTAPHOTO 1HKJIa. [IockoabKy Toruueckoe
MBINIIICHHE, (GOopMUpPYyeMOe TIpH HW3YYCHUH OOYYAIOMUMHUCS TOHSATHHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTETHLCTBE TEOPEM U TOCTPOCHHH IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPHU PEIICHUN TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTIOTE3bl HEMOCPEACTBEHHO MCTIONB3YIOTCS TP PEIICHUH 3371a4 €CTECTBEHHO-HAYIHOTO
IIUKJIA, B YaCTHOCTU (PM3NIECKUX 3a71ad.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YPOBHE — pPa3BHUTHE HWHAWBUAYAJIbHBIX CIIOCOOHOCTEH OOyJaromuxcs NpH H3yYCHUU
reOMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON obacTu «MareMaTruka u nH()OpMaTHKa»
yepe3 olecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKUX
TCOMETPUUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DUUHBIX TEOMETPHUH, M HEOOXOIUMBIX
JUIsL YCTIEIIHOTO Mpo¢eCCHOHATBHOTO 00pa30BaHUsI, CBA3AHHOTO C HCIOJIb30BAHUEM
MaTEeMaTUKH.

[IpuopuTeTHEIMU 3aJayaMHd  Kypca TEOMETpPHH Ha yriayOJEHHOM YpOBHE,
PACHIUPSIONTUMU ¥ YCUIIMBAIOIIMMH Kypc 0a30BOTO YPOBHS, SIBISIOTCS:

pacIIMpeHne TMPEJACTaBICHUS O TEOMETPHUU KaK YacTH MHUPOBOM KYyJIbTYpHl H
dbopMHpoBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONIUX OIKMCHIBATh W HW3Yy4aTh Pa3HBIC SBICHUS
OKPY’KaIoIero MHpa, 3HAHHWE MOHATUMHOIO armaparta no pasueny «CrepeomeTpus»
y4eOHOTO Kypca reOMETpHH;

dbopMHUpoBaHWE YMEHHS BIIQJIETh OCHOBHBIMHU TOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpPMYyJT U yMEHUE
WX TPUMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIC CITOCOOBI
peleHus 3a/1ay;

dbopMHupOBaHNE YMEHHUS pacllO3HABaTh HA YEPTEKaX, MOJICIIAX U B PEaIbHOM MHPE
MHOTOTPAHHHUKH U TeJla BpaIleHUs, KOHCTPYHPOBATh TEOMETPUICCKHIE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKUX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS  pPONM  AKCHOMATHUKH
IIPY MPOBEAEHUH PACCYKICHHUIM;

dbopMHupoBaHWEe YMEHHUS BIAACTh METOJAaMH JOKA3aTelbCTB W  aJTOPUTMOB
pelIeHus, YMEHUS UX MPUMEHSTh, MPOBOJUTH JTOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEIICHHs] CTEPEOMETPUYECKUX 3a/1a9 U 33/a4 C MPAKTUYECKUM COJICPIKaHHEM,
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dbopMHpoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JI0KA3aTENIbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJM aKCHOMAaTUKH B IMPOBEACHHM JEITYKTHBHBIX
pACCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOydaromuxcsi,  MO3HABaTeNIbHOM  AaKTUBHOCTH,  HMCCIIEOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECca K U3yYEHHUIO T€OMETPHH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHIATUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCaIbHBIX JKMU3HEHHBIX CHUTYyallMsIX W TIPU U3YyYEHUU TPYTUX y4eOHBIX
IIPEIMETOB, IPOSIBICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS pEaTbHBIX
CUTYyallil, HCCICAOBaHUS IOCTPOEHHBIX MOJENEH, WHTEPHPETAlUNA IOJTYYEHHBIX
pe3yibTaTOB.

OCHOBHBIMU  COJEpKATEJIbHBIMU JIMHUSIMU ~ yuyeOHoro kypca «l'eomerpus»
B 10-11 «kmaccax sBusitorcs: «lIpsiMble ¥ IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEeKTOppl U KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBM>KEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B @DPI'OC COO T1peboBaHUE «yMETh ONEPUPOBATH
HNOHATUSAMUY», PEJIEBAaHTHBIX I'€OMETpPUU Ha YriayOnéHHOM ypoBHe oOydenus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJEpXKaTelbHbIM JIMHUSAM Yy4eOHOTO Kypca, a
(opMupOBaHUE JOTHUYECKUX YMEHHUH pacHpeesiseTcss HE TOJbKO MO COAEpKAaTeIbHBIM
JUHUSIM, HO U 1o rogaMm oOyuenus. Coxaep:kaHue oOpa3OBaHHsA, COOTBETCTBYIOIIEE
npeIMEeTHbIM  pe3ysibraraM  ocBoeHus  DenepanbHol  pabodeil  mporpammel,
pacnpenenéHHbIM 0 TojaM OOy4eHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHMIUAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaI€HHE FTEOMETPUUECKUMHU MOHATUSIMU
U HaBbIKAMHM TOCJIEAOBATEIbHO M IOCTYNATEIbHO, C COONIOJCHHEM NpPUHLUIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYATh B OOIIYI0 CHUCTEMY I€OMETPHUUECKHX
NpEeACTaBICHU OOydYaromMXcsd, paclupsss u  yriyonss e€, o0pa3ys NpOoYHbIe
MHO>KECTBEHHBIE CBSI3H.

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

co3/atTh ycnoBus 1 quddepeHnmranun 00ydeHus, MOCTPOCHNU HHINBUAYaTbHbBIX
o0Opa3oBaTeNbHbIX MpPOrpaMM, OOECHEYUTh YIIAyONEHHOE U3yuYeHHE TEOMETPHUH
KaK COCTaBJISIONIEH yueOHOTo ipeameTra «MareMaTukay;

NOJATOTOBUTH OOYYAIOIIMXCS K MPOJOJKEHUIO MU3YYEHHUS MAaTEMATHKU C YUYETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneduBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BAHUEM.

Ha u3yuenue yuebHoro kypca «I'eomerpus» Ha yriayOGlIeHHOM YpOBHE OTBOAMUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 uwaca B Hememo), B 11 kmacce — 102 wyaca
(3 vaca B HeneIO).
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COJAEPXKXAHUE OBYUEHUA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeoMeTpud. Touka, mpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX.

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
IapajuleNIbHble M CKpeIIMBaromuecs npsMble. [IpU3HaKu CKPEMIMBAIONIMXCS MPSMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MApajUIC/IbHBbIE IPSMBIE
B ITIPOCTPAHCTBE, MAPaJUIEIIBHOCTD TPEX NPAMBIX, MAPAIIIETBHOCTD IPSAMOU U IIJIOCKOCTH.
[TapannenpHOoe M LEHTpPAJIbBHOE NPOEKTUPOBaHUE, H300paxeHue @uryp. OCHOBHbBIE
CBOMCTBa MapajuIeIbHOTO NpOoeKTHpoBaHudA. M3o0pakeHue ¢Guryp B mHapalieiabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXKAY HPSMBIMA
B IpocTpaHcTBe. I[lapasuiesbHOCTh IIIIOCKOCTEN: MapaJUIeIbHbIE IIOCKOCTH, CBOMCTBA
napajuieNbHbIX MIockocTel. IIpocreiimme npocTpaHCTBEHHbIE PUTYPBI HA TIOCKOCTH:
TETPadap, NapALICIEIHUIIE], IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh NPSMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPsIMBIE
B IIPOCTPAHCTBE, MPSAMBIE NTapaJUICIIbHBIE U MEPIICHANKYJIAPHBIE K INIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O MHPSMOW MHEPIEHIUKYISAPHOU
I0CKOCTU. OpTOroHa’mbHOE NPOEKTHpOBaHME. llepneHAMKYIsIp W HaKIOHHBIE:
pPacCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU IO IIOCKOCTH, TPOCKIIHS
buryps Ha IJIOCKOCTB. [lepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepeHANKYIAPaAX.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroj JBYrpaHHOTO yria. TpéxrpaHHblii U MHOrOrpaHHbie yribl. CBoMCTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOWCTBA IUIOCKMX WM JABYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIs TPEXTPAHHOIO yIJia.

MHoOrorpaHHuKHu

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. 1Ipu3ma: N-yrosibHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN Napajuiesienune] u ero cpoicta. Kparyaiiume nytu
Ha IMOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. [Mupamuna: n-yronpHas nupamuaa, IpaBUIbHAs U yCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed MpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MpHU3Ma M IpaBWIbHAg NUPaMUA, [PAaBUIIbHAA
TpeyroJibHasi MUpaMUIa U MPaBWIbHBIN TeTpasp, KyO. [IpeacraBieHue o nmpaBuiIbHBIX
MHOTOTPAaHHUKAX: OKTadJIp, JOJAEKAdAP U UKOCAIP.

Boluucienue 31€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOI1 IOBEPXHOCTH U MOJHOW IMOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIA b OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSIMON npu3Mbl. [lnomans 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUU  IPaBUJIbHBIX
MHOTOIpaHHUKOB. CHUMMETpHsi B  NPaBUJIBHOM MHOIOTPAHHHUKE:  CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETPUS IPaBUIBHOU
NUPaMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpPaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€WCTBHS € BEKTOpaMHU: CJIOKEHHE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoOMCTBa
CJI0’KEHHUS BEKTOpPOB. CBOICTBa YMHOKEHHUA BEKTOpa Ha uKciio. [[oHsATHE KOMITJITAaHAPHBIE
BEKTOpHI. [Ipu3Hak kKomIuaHapHoCTH TpEX BekTOpoB. [IpaBuno mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BekTOopaM. [IpssMoyroibHas
chcTeMa KoopawHaT B mOpocTtpaHcTBe. KoopaumHatel BekTopa. CBsA3b  MEXAY
KOOpJIMHATAMH BEKTOpa M KOOPJMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruecKas
MOBEPXHOCTh, O0Opa3yloliue TMoBepXHOCTeH. Tena BpallleHUs: MWIMHAP, KOHYC,
yCeu€HHbIH KOHYycC, cdepa, map. BzaumHoe pacnosioxkeHue cdepbl U IUIOCKOCTH,
KacaTeJlbHas IIIOCKOCTh K cpepe. M3o0pakeHue Ten BpallieHus Ha miiockoctu. Pa3séprka
UIMHApa U Konyca. CumMeTpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena u ciuenctBus u3z He€. OO0BEM mpsSMONW W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMuabl U KoHyca. O0BEM 1I1apa U apoBOro CErMEeHTa.

KoMOunamu Ten BpaiieHus ¥ MHOTOTpaHHUKOB. [Ipu3mMa, BIrcaHHas B LUJIUHID,
onucaHHas okoJio ruuHApa. [lepeceuenue cdepsol u mapa c miockoctoio. Kacanue mapa
U cdepbl IOCKOCThIO. [IoHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCa, TUIOIIaAb cepbl u e€ yactei. [lonobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TUIONIAICH MOBEPXHOCTEW MOAOOHBIX (UTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agady  Ha  MJIOCKOCTH
C MCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHre cedeHuil MHOTOTpaHHUKOB W TEJ BpALICHUS: CEYEHUS IMIMHIpA
(mapaJuienbHO U MEPIEHIUKYJIISIPHO OCH), CEUEHUsI KOHYCa (IapauieibHOE OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPUIMHY), CEYEHUs IIapa, METOJbl MOCTPOCHUS CEYEHHIl: METOJ
CJI€/I0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Onepauuy Haj BeKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO YMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIHWHAT
B npoctpancTBe. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6azucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

J[BM2KeHMSI B IPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOMCTBA JBMXKEHWW. Buapl ABWKEHUN: NapalUieIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKalibHasi CUMMETpHs, IMOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca o0ydJarommiicss HAyIUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPHH MPH PEIICHUN
3a/1a4 ¥ MPOBEJICHUM MAaTEeMaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
F€OMETPUUYECKUX 3a]1a4;

KJaccu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapalieienunes, Ky0);

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

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

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

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

BBIYHCIIATh IUIONIANA IMOBEPXHOCTEH MHOTOIPAHHHMKOB (TIpU3Ma, MHUPaMHIa),
TCOMETPUUYECKHX TEIJI C TPUMEHEHUEM (DOPMYIT;

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

CBOOOJTHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATD JECHCTBUS HAJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
TEOMETPUYECKUX  BEIWYHMH, TPUMEHSS HW3BECTHBIE METOAbl TMPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIIMe  MNpOorpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBhIBATh u UHTEPHPETUPOBATH uHdopmaIuio
0 TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHBbIC 3HAHUS Ha MpPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluH, MPUMEHATh W3YYEHHBIC MOHATHUS B IMPOIECCE MOMCKA PELICHUS
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIEIUPOBATH PEabHbIE CUTYallUH Ha
S3bIKE TEOMETPUU, MCCIENOBaTh IOCTPOCHHBIE MOJEIU C  HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUM U TEOpEeM, anmnapara aareophbl, peniaTh NPpakTUYECKUe 3a1a4u,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUYECKUX BEITUUHH;

UMETh MPEICTaBICHUS 00 OCHOBHBIX dTallax pa3BUTHUS T€OMETPUU KaK COCTaBHOU
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOO/IHO ONIEPUPOBATH NOHATUAMH, CBSI3aHHBIMH C IIMJIMHAPUYECKON, KOHUUECKOH
U cpepUYECKOM TOBEPXHOCTIIMH, OOBICHATH CIIOCOOBI MOJTyUEHUS;

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

pacrno3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cepa u map) U oObACHATH
CHOCOOBI MOJTYYEHUs TEJ BPAILICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojokeHue chepbl U MI0CKOCTH;

BBIYHCIISATh BETMYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHUs, 00bEMBI U
IUIONIA/IM TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeJl BpAIICHUS, T€OMETPUUYECKUX Tel
C IpUMEHEHHEM (HOPMYIT;

CcBOOO/IHO ONIEPUPOBATh MOHATUSAMHU, CBA3aHHBIMU C KOMOMHALIMSAMHU TEJ BpaIleHUs
¥ MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B C)epy U ONMUCAHHBIM OKOJIO c(epsl,
cdepa, BIMcaHHasi B MHOTOTPAHHUK WJIM TEJIO BpaLlCHMUS,

BBIUHCIISATh COOTHOIICHUS MEXIYy IUIOMAIsIMU TOBEPXHOCTEH U 00BEMamMu
ITOJTOOHBIX TEI;

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

W3BJICKATb, WHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdOpMAITUIO
0 TIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATD OIEpalluy Hajl BEKTOPaAMU;

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

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

BBITIOJIHATh U300paXKEHUsI MHOTOIPAHHUKOM M TeJl BpallleHUs MpU MapajijieIbHOM
nepeHoce, IMEHTPATBHON CHMMETPHH, 3epKAIbHOW CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOH, ITpeoOpa3zoBaHUsl TOI00KS;

CTPOUThb CEYEHHS MHOTOTPAHHUKOB W TeJl BpalICHUS: CEUCHMs] LUIUHApA
(mapasuienbHO U HNEePIeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TTapalijieIbHOe OCHOBAHUIO U
POXO/IsIlee Yepe3 BEPIUHY), CEUCHHUS 111apa;

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

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAIOJIArafonX HECKOIBKO MIArOB PEIICHUS, €CJIM YCJIOBHUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU (hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
F€OMETPUUYECKUX BEJIUYHH;

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

MPUMEHSATh TIOJyYCHHBIE 3HAHUS Ha TPAKTUKE: CPaBHUBATH, aHAIM3HPOBATH M
OTICHUBATH PEATbHBIC CUTYAIINH, IPUMCHSATh M3yUYCHHbBIE TTOHITHS, TEOPEMBI, CBOMCTBA
B TIpollecC€ TMOMCKA pEHIeHUs MaTeMaTH4YeCKu CHOPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUHd HA SI3BIKE TE€OMETPHH, UCCIIEIOBATh TTOCTPOCHHBIC
MOJIENIA C HMCTOJb30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara aiareOpsl,
periaTh MpakTHYEeCKUE 3a7a41, CBSI3aHHBIE C HAXO0XK/IEHUEM F€OMETPUYECKUX BEIUYNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/IbI JEATEIHHOCTH
OcHOBHOE cofepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTbh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

Ha PUCYHKE IUIOCKOCTH, TapaJuIeIbHbIX
OpsSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

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

MHoOrorpaHHuKy, H300paxeHue
MPOCTEHINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIHIX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHUs IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH.
Ceuenus. U3o0paxxeHne ceueHui

B KOTOPOU BBIMOJIHSAETCS TIIAHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUUECKUE
BBIBOJIbI N3 AaKCUOMATUKH TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATTBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
ABJISIFOTCSL aKCUOMBI TEOMETPHH.
N3y4yarh, NpUMEHSATH NPUHIIUIIBI
IIOCTPOCHUS CEUCHUN.

Hcnonb30BaTh 11 HOCTPOEHUS
CEUYCHUM METOJ CJICIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCa CEKYIIEH TIIOCKOCTH.
Pemate crepeomeTpuyeckue 3a1auu:
Ha OMpEICIICHUE BUAA CEUYCHUS U
HAXOXJICHUE €0 IUIOIA/IN.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh MpU peLICHUH 33724
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nupamMubl, Kyoa v IPU3Mbl, KOTOPBIE
IPOXOAT uepe3 ux péopa.
N300pakeHne nepeceveHus
ITOJTyYEHHBIX TUIOCKOCTEM.
PackpairBanue mocTpOEHHBIX CEUEHHI
Pa3HBIMU LIBETAMHU.

Meton cieoB sl MOCTPOEHUS
ceueHnid. CBOMCTBA IEPECCUEHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOECHHUS.

IToBTOpEHME IIITAHUMETPUH.

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

B CEUECHMSIX HA BBIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeyIONTHE TUNTAHUMETPUIeCKrEe (haKThI
1 METOJbI:

Teopemsr Qarneca u

O MPOMOPUHOHATBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOCApEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
[IpsAMOYTONIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUHU
TpeyroiabHuKa. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojbpHuka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[Tomy4ats nmpencraBieHus 00
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaroImuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
IIPSAMBIX.

[TapasutenbHbie IpsIMbIE

Knaccuduimposats B3auuMHOe
pacmooKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPHUPYSI
PUCYHKAMHU U MIPUBO/SI IPUMEPHI
W3 peaIbHOU KU3HU.
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B IPOCTpPaHCTBE. Teopema

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

HAa IAHHOW MPSMOM.

JlemMma 0 nepeceyeHnu napajsieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apanensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAJLICITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3amaun Ha JOKa3aTEILCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacCIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

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

0 MEPECEUECHUH TIIOCKOCTH ABYMS
MApAJUICITBHBIMU MPSAMBIMU; TEOPEMY

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

N300pakath B mapauiebHON
ITPOEKIIMU Pa3HbIE TEOMETPUUECKHE
burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTE JOKa3aTeIbHbBIE
pacCyKJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHUBATh YTBEPKIAECHUSA C LEIIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
MoaennpoBaTh peaabHbIC CUTYalHH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, HA A3BIKE TEOMETPUHU.
HccnenoBath NOCTPOCHHBIE MOJIENH
C UCII0JIb30BAaHUEM IT'€OMETPUUECKUX
MOHSTUH U TEOPEM, ammapara aareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LIEHTPaJIbHOM MTPOEKTUPOBAHUU

1 00 uctopuu padboT O TEOPHUH
MEPCIIEKTUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
nockocTy. CBOKCTBA MAPAIIENbHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOM U TIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOISL
COOTBETCTBYIOIINE TPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U I0KA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEKE U
MApAIUICITBHOTO APYTOW MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHui Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamensHble 1ockocTu. [lpusHaku
MapaJJICIbHOCTH JABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOU MIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTEM:
0 TapaJyIeIbHOCTH MPSIMBIX
IepecevyeHUs P NEPECEUCHUN JIBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKIIFOUEHHBIX MEXKy MapaiieIbHBIMU

W3 PEaJbHOU KU3HU.
@opMyIUpPOBATH ONPEAECIICHUE
MapajuieNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 MapaJuIeIbHOCTH NPSIMOI U
IJIOCKOCTH; CBOMCTBA MAPAIIIETbHOCTH
IPSIMOU U TIOCKOCTH.

Pemate crepeomeTpuyeckue 3aaaumn
BBIUKCIICHUS U JI0Ka3aTEIIbCTBO,
CBSI3aHHBIE C ITAPAIITIENBHOCTHIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
PemaTte npaktuueckue 3amaun

Ha [IOCTPOCHUE CEYECHHUI Ha YEPTEkKAX
TETpa’apa U NapajuIeIeInIea.
PemaTe cTepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUN
IIJIOCKOCTBIO.

IIpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS

MIPY PEUICHUU T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAJIIEITBHOCTHIO
IJIOCKOCTEH.

CpaBHMBATH ¥ aHAJIU3UPOBATH
peaJIbHBIE CUTYallH, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JIEJIMPOBATh PEATIbHBIC CUTYALINH,
CBSI3aHHBIE C IAPAJUIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha S3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
OPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha [JIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
mrockoctu. [IpusHak
NEPHEHIUKYIIIPHOCTU MPSAMOU U
JI0CKOCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIIECHANKYIISIPHOM
K IIOCKOCTH. [TnockocT n
NEPIEHIUKYJIAPHbIC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

TeopeMa o TpEX NeprneHUKYIIsIpax
(mpsimast u oOpaTHas).

AKTyanu3upoBaTh (DaKThl U METOIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
@OopMyIUPOBATH ONPEICIICHHUS:
MEPIEHIUKYJIIPHBIX IPSIMBIX

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

O NEPIEHINKYIAPHOCTH IBYX
MapajuiesIbHbIX MPSMBIX K TPEThEH
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHWH U €IMHCTBEHHOCTHU
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N3o0paxxkath B3aUMHO
MIEPIICHAUKYJIISIPHBIE MTPAMYIO
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Yroa Mexay CKpelnBarOIIMUCS
npsMbIMU. [lonck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceueHuii Kyoa, IpU3MBI,
MPaBWJIBHOW MUPAMUIBI C TOMOUIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IPOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTr
CUMMETPHUI B MHOTOTpaHHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSIMOM M TUIOCKOCTH KaK CJIEICTBUE
cumMmetpuu. [IpaBunbHbie
MHOTOI'PaHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NEPHEHANKYJIPBl: CAMMETPHSL, CABUT
TOYKH I10 AapaJUIEIIbHON MPSMOMU.
CnBur no HenapasuieJIbHOU MPSAMOW,
WU3MEHEHHE PACCTOSHUMN

Y IUIOCKOCT.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEPIEHANKYJIIApA IS APYTUX 001acTen
HaykH ((pusmka, SHEpreTrKa, Ja3epHble
TEXHOJIOTHH ), B PEATbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3pIBaTh YTBEPKICHHUS, CBSI3aHHBIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
0o0paTHyI0 TeopeMe O TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

00 OPTOroOHaIBHOM MTPOECKTUPOBAHUH.
JIoka3bIBaTh TEOPEMY O MPOEKIINH
TOYKH Ha NPSIMYIO.

Pemate crepeomeTpuyeckue 3agaud,
CBSI3aHHBIE C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U INIOCKOCTH.

Pewats npukinaaneie 3agauu,
CBSI3aHHBIEC C HAXOXKJIEHUEM
r€OMETPUYECKUX BEIUUHUH.
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Pemate crepeomeTpuyecKkue 3anavu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.
AHanm3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPAMOU U
IIJIOCKOCTH; UCCIIEI0BATH IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAaHUEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

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

B [IPOU3BOJILHOM TPEYT'OJIbHUKE,
TEOpEMa KOCHHYCOB.

IToBTOpEHHME: yron Mexmy
CKPEIIHUBAOIIUMUCS MTPSIMBIMH

B IIpOCTpaHCTBE. I'eomeTpuueckue
METOZbI BBIYUCIIEHUS YTIJia MEXKIY
IPSAMBIMA B MHOTOI'PAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHUM.
@OopMyIMpPOBATH ONPEICIICHHE
JIBYIPaHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHENHBIX YIIIOB ABYTPAHHOIO yIJIA.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PagyCHON MEpHL.
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JIByrpanHsliil yroy. CBOMCTBO
JIMHENHBIX YIVIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO ITEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEPIEHANKYIIPHOCTH TUIOCKOCTEN;
TE0-peMa O IIPSIMOM IepeceYeHUs IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOWCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
TeopeMa o AuaroHa y NPsMOYroJIbHOTO
napaJyIeJIeNUIe A U CIEICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMble, TApPAJIJIENIbHBIE INIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanenbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pPacCTOsTHUE MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyJIspoB,

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

@opMyIMpPOBATH CIEICTBHE

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

13 He€ 0 IMarOHAIAX IPSIMOYTOJIBHOTO
napasuielienunea.

Pemate cTepeoMeTpudecKre 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTD
MPSIMBIX U TJIOCKOCTEHN, UCTIOIb3YS
MJIaHUMETpUUECKre (DaKThl U METO/IBI.
[IpoBOAUTH JTOTUUECKU KOPPEKTHBIC
JI0Ka3aTEIbHbBIE PACCYKICHUS TTPU
pELIEHNH T€OMETPUYECKUX 3aaY,
CBSI3aHHBIX C IEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEHN.

AHaIU3UpPOBATh U MOJIEIIUPOBATH

Ha SI3bIKE T€OMETPUH PEATbHbIC
CUTYalllH, CBSI3aHHbIE
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BBIYMCJIEHUE PACCTOSTHUN OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPEIINBAIOIIAMUCS ITPSAMBIMUA

C IIOMOIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

TpéxrpanHbli yTroJi, HEPABEHCTBA
JUIs1 TPEXTPAHHBIX YTJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YTila. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4ECKHUe JIMHUN Ha 3eMiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

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

Pewars npuknagHbie 3a1a4H,
CBSI3aHHBIC C HAX0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMaru3anys 3HaHH:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIIOHHAS
npu3msl. [IpaBuibHas npusma.
[Ipsimoyt mapautenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenune, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUYaHusl,
KOMMEHTapHHU.

AHaIM3UPOBATH PELICHUE 3a0a4H.
PucoBarth BBINYKJIbIE MHOTOIPaHHUKH
C 3aJaHHBIMH CBOMCTBaMU;
BOCCTaHABJIMBAThL OOIIUNA BU
BBIITYKJIOT'O MHOTOTPAHHUKA TI0 IBYM
€ro MPOCKIHSIM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MHOT'OTPaHHHUKA.

PucoBaTh BBITYKJIbIE MHOTOTPaHHUKHI
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
HOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIBHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuiejaenuneaa, yMHOKEHHE BEKTopa
Ha YHCJII0, PA3JIOKEHUE BEKTOPA

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

CkansipHO€ TpOU3BEICHUE,
BBIYKCIICHHE yTJIa MEXY BEKTOPaMH

B IIPOCTPAHCTBE.

[Ipocreiimue 3a1aun ¢ BEKTOpAMHU

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

OnepupoBatTh MOHITUSMU: BEKTOP

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

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JIEUCTBUU CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YHUCIIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMIJIaHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIMsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITHIOTEPHBIX TEXHOJIOTHMA

Pemate cTepeoMeTpudeckue 3a1aun
Ha JI0KAa3aTeIbCTBO MATEMATHYECKHUX
OTHOILIEHU, HAXOKJICHHE
r€OMETPUYECKUX BEIUYUH (IJIUH,
YTJIOB, TUIOIIAICH, 00BEMOB).
Hcnonb30BaTh npu pelICHUN
CTEPEOMETPUYECKHX 3a7a4
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
[IpoBONTE JTOTUYECKH KOPPEKTHBIE
JTIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IUIAHUMETPUYECKHUX 3a/1a4.
CpaBHHBaTh U aHAIU3UPOBATH
peanbHbIE CUTYalluU U BBISBISATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPUHU.

MonenupoBaTh peajbHyH CUTYALMIO
Ha S13bIKE T€OMETPHUH U UCCIIEA0BATh
IIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCTIOJIb30BAaHUEM allnapara ajareopsbl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
IIPOrpamMMBl IPU PEIICHUH 3a/1a4.
[Tomy4aTs npeacTaBIeHUE O TEOMETPUH
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIENYIOLIEH OKPYKAIOIIUN MHUP,
CBSI3aHHOU C peaIbHBIMU OOBEKTaMU,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
JKA3HEHHBIE CUTYAlLlUH O POJIN
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

Hcnonb3oBath HU(POBBIE PECYPCHI

I/ICCJICIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIpHOE TIPOU3BEJCHUE BEKTOPOB,
BBIUMCIICHUE YTJIa MEXIY BEKTOpaMU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
MPOXOJAIICH Yepe3 JIBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHUE IUIOCKOCTH B OTPE3KaX.
BekropHoe npoussenenue. JInnernoie
HEPABEHCTBA, INHEUHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI Pacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IUIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosiHuil OT TOYKH
710 TIJIOCKOCTH B KyO€ U MpaBUIIbHOM
MUpaMuIe

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

CBOIUTH JEUCTBUS C BEKTOPaAMHU

K aHAJIOTUYHBIM JEHCTBUSIM C UX
KOOpJWHATaAMH.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ moMoIbo CKaaIsspHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEePIEHANKYJIIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dbopMyITy pacCTOSTHUSL OT TOUKH

JIO TUNIOCKOCTH.

Pemars 3agauu, coueras
KOOPJWHATHBIN U BEKTOPHBINA METO/IBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKA3aTEIbHBIE PACCYKICHUS

MIPU PEIIEHUU TEOMETPUUYECKUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.
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AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHbBIE BEKTOPAMHU U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHue, 06001ICHNE
U CHCTEMaTU3alus 3HaHUH

15

CeueHnss MHOIOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METO/
CJIEN0B, CTAaHAAPTHBIE IUNIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajulIesIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTIIbl MEXKIY
CKPEILHUBAIOIIAMUCS MTPSIMBIMH.
IlepnieHIMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
PSAIMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHNKYJIAPAX, BBIYUCICHUS JJINH

CTpouTh ceueHusl.

Pematek crepeomMeTpruuecKue 3a1aun
Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUYCCKUX BEJIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws30BaTh npu pelieHnu
CTEPEOMETPUUYECKUX 3a/1a4
MJIaHUMeTpudeckue (akThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIS
JIOKA3aTEIbHBIC PACCYXKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3ajad.

CpaBHUBATh ¥ aHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
IJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusl
Ha 9aCTH, COOOpaKeHUsI OI00us

peabHbIC CUTYallUU U BBISIBISTh
BO3MOHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MopenupoBaTh peaibHyIO CUTYAIUIO
Ha S3bIKE TEOMETPUU U UCCIEAOBAThH
MOCTPOCHHBIE MOJIENU, B TOM YUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajnreOpsl.
Hcnonb3oBaTh KOMIBIOTEPHBIC
IPOrpaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yJIBO€HHH Ky0a, 0 KBaJIpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenuIea.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIIEHUEM 00bEMaA
NPSAMOYTOJIBHOTO Napajuieieuneaa.
O0BEM NPSIMOIA TPU3MBI.
CrepeoMeTprueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM pu3Mel. [IpuknagHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napaJIesenuInesa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

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

Pa3pe3ars MHOrOrpaHHuKH,
NepeKIaablBaTh YaCTH.

Pemars crepeomerpruueckue 3a1aun,
CBSI3aHHBIC C BHIYHMCIECHUEM 00bEMa
IPSIMOYTOJIBHOTO NapaJljIeenunena,
PU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
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Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1eHre 00beMOB TUPAMU]L

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

[IpuknaaHbie 3a7a4u 110 TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HaKJIOHHOM MPU3MBI, [IUPAMU/IBL.
[Ipumenenne 00bEMOB. Brruncnenue
pacCTOSTHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU.
AHanM3upOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapasuIeleuIie a,
PU3MBI, TUPAMHUJIBI.

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

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
TEJL.

Jloka3bpIBaTh TEOpEMy 00 00bEME
HAKJIOHHOW MPU3MBI HA IPUMEPE
TPEYTroJIbHON MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
upamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM YyCeUEHHOM MUpPaMU/IbI.
BriBoguTh (hOpMyITy 17151 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
MOBEPXHOCTH.

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
nuIuHIp. M3ydaTs crmocoOsl
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. CeueHnne koHyca
IJIOCKOCTBIO, MapauieIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

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

Ha JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3a1a4u, CBI3aHHBIE

C IUJIUHAPOM.

Cdepa u miap.

[Tepeceuenue cdepol u mapa

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

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

CummeTtpus cepsl u mapa.

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

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKAs [IOBEPXHOCTh, KOHYC,
yce4EHHbIN KoHyc. M3yuaTh cnocoObl
NIOJIy4EHHS] KOHUYECKOW [IOBEPXHOCTH,
KOHYyca.

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

K OCH.

BriBoguTh (hOpMYIIBI 7151 BBIUUCIECHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TET
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]a4H, CBI3aHHBIC
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U MOJIHOM
MOBEPXHOCTH, MIOCTPOCHUEM CEUEHUH.
Hcrnons30BatTh MIpU peIEHUN 3a]1a4
IUTaHUMETpHUUYecKHe (HaKThl U METOIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

Ha JIOKa3aTeJIbCTBO M BEIYHCIICHHE,
CBSI3aHHBIE CO CEpOi U mapom,
MIOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO.

[TpuknamHbie 3a1a49u, CBSI3aHHBIC
co cepoii u mmmapom.

[loBTOpEHNE: OKPYXKHOCTH

HAa TJIOCKOCTH, BBIUHUCICHUS

B OKPYKHOCTH, CTaHIapTHBIE
noo0usl.

Pasznuunbie komMOUHaIMY TEI
BpAIICHUS 1 MHOTOTPaHHUKOB.
3anauu no Teme «Tena u MoBEepXHOCTH
BpaILCHUs»

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYAIINH, CBSI3aHHbBIE C KOHYCOM

U WINHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJIE ¥ C UCIIOJIb30BAHUEM
anmnapara anreopsl

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

CB00OHO ONEpUPOBATH MOHITUIMU:
chepa u map, UEHTpP, paaNyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE pacONIOKEHUE
chepbl U TIIIOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeIbHOM TNIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKE KacaTeIbHOM TUIOCKOCTH.
BriBoguTh (hopMyTy 17151 BEIYUCIICHUS
riomanu cepsl yepes3 paauyc chepsl.
Pemats crepeoMerpuueckue 3a1auu,
CBSI3aHHBIE CO CEpOi U MapoM,
HaxXO0XKJICHUEM ILIomaau cepsl u eé
yacTeill, MOCTPOCHUEM ceueHui chepsl
¥ mapa.

62



denepanbHas padodas mporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHb)

AHanu3upoBaTh U MOJEIHPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIlNH, CBSI3aHHBIE C IIIAPOM U
chepoti.

Pewmate npocTele 3a1a4n, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpAIICHUs] 1 MHOTOTPAHHUKOB.
Hcnons30Bath Mpu pelIeHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUUECKUE (PaKThl U1 METO/BI.
Pemate cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C TEJIaMU BpalllCHMS,
IIOCTPOCHUEM CEUEHUN TEJ BPAILLICHHUS,
C KOMOMHAIMSAMU TeJI BpallleHUs U
MHOTOI'PaHHHKOB.

[IpoBONTE JIOrMYECKH KOPPEKTHBIE
JT0Ka3aTeJIbHbIE PACCYKICHUS

IIPU pELIEHUU T€OMETPUUYECKUX 3a/1a4,
CBA3aHHBIX C NEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOJIETMPOBATh HA
SA3bIKE T€OMETPHUH PeabHbIE CUTYALIHH,
CBA3aHHBIE C MHOT'OIPAHHUKAMU.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCTIOJIB30BAHUEM
arrapara ajareopbl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

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

Brruucnenne 00bEMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM KoHyca.

[Tnomaau 60KOBOM U MOTHON
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCICHUEM 00bEMOB
IWIMH]Ipa, KOHYCA.

[Tpuknagnsie 3agaun o Teme «O0bEMBI
Y IUIOIIAIA TOBEPXHOCTEH TEI.
O0BEM 11apa U MIapOBOTO CEKTOPA.
Teopema 006 00béme miapa. [1nomanb
cdhepsl.

CrepeoMeTpuuecKue 3a/1a4u,
CBSI3aHHBIC C BBIUMCIEHUEM O0BEMOB
mapa, lapoBOTr0 CErMEHTA, IapOBOT0
CeKTopa.

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

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOoTHOIIEHUS MEXTY TIJIOIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB00OIHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, TUIONIAb MOBEPXHOCTH.
dopMyIHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BbEME
UIMHAPA; 00 00bEME KOHyCa.
BoiBouTh hOpMYIIbI I BHIYUCICHUS
00bEMa yceu€HHOT0 KOHYcCa.
HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCIIE U C UCIIOJIb30BaHUEM
amnmnapara anreopsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIMPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEPA3PEIITUMBIX
3a/1ayax.

CB00OOAHO ONEpUPOBATH OHATUSAMMU:
IapOBOM CETMEHT, IIAPOBOM CIIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBoguTE (hOpMYITBI 17151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIapOBOTO CEKTOPA, IUIONIaIu chepsl.
Jloka3wsIBaTh TeOpeMy 00 00BEME T1apa.
Pemate cTepeomerpuyeckue 3amaau,
CBsI3aHHBIE C 00BEMOM I11apa, IIapOBOTO
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TEJ.

[Tono6HBIE TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa rpu 1Mo g00UH.
CrepeoMeTpUUueCcKHE 3a/1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
TEJI U TUIOIIAJIEN TTOBEPXHOCTEMN

CETMEHTA, IIapOBOT0 CEKTOPA,
IIOMIAABIO CHEpHI.

CpaBHHBaThH U aHATM3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanuM3upoBaTh U MOJICIIUPOBATh

Ha SI3bIKE TEOMETPUU peaTbHbBIE
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
rapa, IapoBOT0 CErMEHTA, APOBOTO
CErMEHTA, IJIOMIaAbI0 CPepHl.
CB00OOAHO ONEPUPOBATH MOHATUEM:
1o/100HBIE TeTa B IPOCTPAHCTBE.
Boruucisate 00bEMBI TEJT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeoMeTprueckue 3aaaum,
CBSI3aHHBIC C COOTHOIIIEHUSIMH MEXTY
TUIOMIAASIMU TTIOBEPXHOCTEN U
00BbEMaMHU ITOJOOHEBIX TE.
[TpoBOIUTE JTIOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYXKIACHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
WHTErpasa, HaX0XJICHUEM
COOTHOIICHHS MEX]TY TIOIIAISIMH

65



denepanbHas padodas mporpamMma | Matemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHb)

TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00bEMAMU
TIOBEPXHOCTSIMU TEJI,

Ha JIOKA3aTeIhCTBO M HA HAXOXK/ICHHUE
r€OMETPUUYECKUX BEJTUYHH

JIBu>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCTBO puryp. O6mme cBoiicTBa
NIBIDKEHUM. BUIbl 1BM>KEHUM
napa’sulebHBIN TepeHoc, IeHTpaJIbHAas
CUMMETpUS, 3epKaJIbHAsI CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha IPUMEHEHUE IBUKCHUS

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

HAa YHCJIO MIPU PELICHUH 3a/1a4.
Haxonute koOpauHaTBHI BEKTOpA

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

BcnoMHUTSE onipeienieHre CKaIspHOTO
YMHOEHHUS U €T0 CBOKCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKE€HUS IJIMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYallUH, CBSI3aHHBIC ¢ (PU3NUYECKUMU
BEKTOPHBIMM BEJIMUMHAMM.
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Hcnonp30Bath pu perieHU  3aad,
CBSI3aHHBIX C BEKTOPaMU

B IIPOCTPAHCTBE, TUTAHUMETPHYICCKUC
(baKThl ¥ METOJIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKEeHHE MPOCTPAHCTBA HA ceOs,
JIBHKCHHE TTPOCTPAHCTBA;
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, NTAPAJIIENBHBIN TEPEHOC;
PaBEHCTBO U moj00ue puryp.
Jloka3bIBaTh YTBEPKIACHUS O TOM, YTO
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, NapAJUIEIbHBIN TEPEHOC
SIBIITFOTCSI IBUKCHUSIME. BBITTOHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh NOHATHSMU: TIPSIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C MCIIOJIb30BAaHUEM JIBHIKCHUI.
Hcrnonb30BaTh Npy pelIcHAN 3a1a49
JIBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca TeOMeTpUH
10-11 xyaccoB, cucTeEMaTH3ALHAS

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTEJIbLCTBO MaTEeMaTUYECKUX
OTHOIIICHUM, HAXO0XKICHHUE
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3HAHUM.

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

reOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TLJIOIIAeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3a7a
IUTAaHUMETpUUYECKHE (PaKThI

U METO/BI.

IIpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

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

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a/1a4.

[Tosmy4aTh npeicTaBI€eHUE O TEOMETPUU

KaK O pa3BHUBAIOLLEHCS HAYKeE,
VICCIIEYIOLEN OKPYIKAIOLIUN MHUD,
CBSI3aHHOM C peajibHBIMU O0OBEKTaAMU,
IIOMOTaOUIEN PELIUTh PEATIbHBIC
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YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

MNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposSTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBISIETCA
IPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O y4eOHOro Kypca YINIyOJEHHOIO ypOBHS
Ha YypOBHE CpelHero oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3HAa4yeH
g (OpMHUPOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl U MOHUMAHHUS POJIH
TEOPUH BEPOATHOCTEN KaK MaTEMaTHYECKOTO MHCTPYMEHTA JUIA U3YYEHHs CIy4YalHBIX
cOOBITUM, BEIMUUH U mpoueccos. [Ipu u3yueHun Kypca o0oramaroTcsi IpecTaBiIeHUs
oOyyJaroumxcsi 0 METofax UCCIEeI0BAHNUS U3MEHYMBOIO MHUpPA, PA3BUBAETCS TOHMMAaHUE
3HAYUMOCTH U OOIIHOCTH MAaTEMaTUYECKMX METOJOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue yueOHOro Kypca HalpaBJIEHO HA 3aKpPEIUIEHWE 3HAHUH, MTOJIy4E€HHBIX
OpU KU3YYEHHM Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUNA O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
IpPUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHl M3 OKpyKaromero mupa. B pesynbrare
y oOyyaromuxcss JOJDKHO  chOpMHUPOBAaTbCA — MpEACTaBlIeHWE O  Haubosee
YHOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIONb3YEMBIX JJISI ONUCAHUS
AHTPOINIOMETPUUYECKUX U JeMOrpauuecKux BeJMYHH, MOTPEIIHOCTEN B pa3IMyuHbIe poJa
U3MEpPEHUSX, [UIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOJUMBIX
CHeuagnucTaM He TOJbKO HWH)KEHEPHBIX CIEUUAJIbHOCTEH, HO TakKKe€ COLMAJIbHBIX U
NICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOU
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTo
Kypca 3aHMMaeT oOCYXJEHHE 3aKOoHa OONbIIMX 4YHcesl — (yHAAMEHTAIbHOIO 3aKOHA
IPUPO/JIbI, UMEIOLIEr0 MAaTEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTBeTcTBUM ¢ yKa3aHHbBIMU LENSIMA B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CcTaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BBIJCIIEHB OCHOBHBIC
conepkarenbHble JUHUM: «CiydaiiHble COOBITHS M BeposTHOCTH» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JJMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0HOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHuM «CiayyaiiHble COOBITHSI U BEPOATHOCTU» CIY>KUT OCHOBOM
Uit GOpMUpPOBAHMST TIPEACTABICHUM O paclpeleleHUH BEpPOSTHOCTEH MEexAy
3HAYEHUSMM CIIyYalHBIX BEJIIMYMH. BaXHyl0 4acTb B JTOM COAEP/KATEIBHOW JIMHUHU
3aHMMAET U3yYEHUE F€OMETPUUECKOr0 1 OMHOMMAIIBHOTO PacpeesIeHui U 3HAKOMCTBO
C X HENPEPBIBHBIMU AHAJIOTAMU — [TOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEICICHUSMMU.
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Templ, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMU  BEIMYMHAMU U
pacrnpeeNeHus MU, aKIEHTUPYIOT BHUMaHue OOydyaroluxcsl Ha ONUCAaHUM U U3YYEHHUU
CIIy4allHbIX SIBJIEHMH C IOMOUIbIO HENpEepbIBHBIX (yHKUMNA. OCHOBHOE BHUMAaHHE
yIeIseTcs M0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpenycMaTpUBaeTCsl 03HAKOMUTENIBHOE U3YUEHHUE CBSI3U MEKIY
CIIy4aliHBIMH BEJIMYMHAMH U OINMCAaHHWE JTOM CBSI3M C TOMOIIbIO Kod(duimenrta
KOPPEJISILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTHU 3JIEMEHTHI COACpKaHHS pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUsI», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00I1er0 0oOpa3oBaHuUs,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUHU.

Emé oauH 3neMeHT colepikaHus, KOTOPbIA IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IMOCJIEJOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B €AUMHULy BpeMeHH. O3HaKOMJIEHHE C pacHpeesIeHHEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOLINI XapaKTep U SBIAETCSA aKTyalbHBIM JJIs OyIyIIHUX
aOUTYpUEHTOB,  NOCTYMAIOMIMX HAa  y4eOHbIE  CHEUAIBHOCTH,  CBSI3AHHbBIC
C O0IIECTBEHHBIMHU HayKaMH, TICUXOJIOTUEN U yIIPABICHUEM.

Ha uzydenune yyeOHOro kypca «BeposTHOCTP M CTAaTUCTHKA» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegenmto), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUEHMUSA
10 KJIACC

I'pad, cBa3ubiil rpad, mytu B rpade: uukiasl U uenu. CreneHb (BaJCHTHOCTH)
BepiuHbl. ['padnl Ha mIockocTH. JlepeBbs.

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHSA. DJIEMEHTapHbBIC
coObITUsT  (MUCXOABI). BeposTHOCTH cCiiydyallHOro COOBITHS. bBIW30CTh YacTOTHI U
BEpOSITHOCTU cOObITUH. Ciy4yailHble OMNBITHI C PaBHOBO3MOXXHBIMHM 3J€MEHTapHBIMU
COOBITHSIMU.

Onepauun Haja COOBITHSMH: IEepeceuyeHre, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITus. Jlnarpammel Diinepa. @opmyria ClI0KEHUST BEPOSITHOCTEM.

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

bunapHbIl cioydyaliHbI ONBIT (WCIBITAaHUE), yclex W Heynada. HesaBucumbie
ucneiTanus. Cepusi HE3aBUCHMBIX HCIIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronbauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui beprynmu. CiydaiiHblil BBIOOp M3 KOHEUHOI
COBOKYITHOCTH.

Cnyuaitnas BenmuuuHa. Pacnipenenenue BepostHocTel. [luarpamma pacnpeaeneHusl.
Onepaunn Hajx cily4ailHbIMU BEJIMYMHAMH. bUHapHas ciydaliHas BenuuuHa. [IpumMepsl
pacrnpeiesieHui, B TOM YHCIie TEOMETPUYECKOEe U OMHOMUATIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX Clly4alHbpIX BeUYnUH. He3aBucumele ciayyaiHble
BEJINYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
IPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OXUJaHue OMHApHOM CiydallHONM BEJIMYMHBL. MareMaTH4ecKoe OKUIAHHE CYMMBbI
CIIy4allHbIX BETUYMH. MareMaTH4ecKoe 0KUIaHHE TEOMETPUUYECKOTO U OMHOMHUAIIBHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJMYMHBI. MaremMarudeckoe  OXHUIAaHHE
IIPOU3BEACHUA U JUCIEPCUS CYMMbI HE3aBUCUMBIX CIyd4alHBIX BeJIW4YUH. Jlucriepcus u
CTaH/IapTHOE OTKJIOHEHHWE OMHOMMAIILHOTO pacrpeaeneHus. Jlucnepcus u cTangapTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO PACTIPEACIICHUS.

HepapenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymau. 3akoH
OonpmIMX yncen. BeIOOpOUHBI MeToA uccienoBaHuid. BeIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHue BEPOSITHOCTU COOBITHS 1O BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BennuuHbL.  [Ipumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeiesieHusl. PaBHOMEpHOE pacnpelesieHue U ero CBOWCTBa. 3a/auu,
MIPUBOSAIINE K MOKA3aTEIIBHOMY PaCIpEAEICHUI0. 3a1a4d, TPUBOAAIINE K HOPMAIBHOMY
pacnpeneneHnio. OyHKIMUSA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIpPEeICHUS,
(GYHKIMS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacnpenenenns. OyHKIUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3aJayu, TPUBOASILINE
K pacupenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduimeHT nmuHeHHON KOppemsiuu.
CoBMecTHbIE HAONIOACHUS ABYX BEIUYUH. BBIOOpPOUHBIN KOAP(OUIMEHT KOPPENSIIIU.
Paznuumne mexny JNMHEHHON CBA3BIO W NMPUYMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccus, METOJl HAUMEHBIINX KBaJAPATOB.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayqYuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: Tpad, TIockui rpad, cBs3HBIN Trpad, MyTh
B rpade, LeTb, IIUKI, JEPEBO, CTENIEHb BEPILUHBI, IEPEBO CIy4YalHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
cOOBITHE, DJIEMEHTAPHOE CIIy4yailHOe COOBITHE (PJIEMEHTapHBIA HCXO0H) CIy4yalHOTO
OMbITa, HAXOAUTb BEPOSTHOCTU COOBITUH B OMNBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXOJUTh W (OPMYJIHUPOBATh COOBITUS: TepeceueHue, OOBbEIUHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY, UCIOJIb30BaTh AUarpamMmbl Dilnepa,
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KOOPAMHATHYIO TMPSMYIO IJsl pEeHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOXKEHUS
BEPOSTHOCTEH 1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHUSIMU: YCIOBHAS BEPOSTHOCTb, YMHOYKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJIUTh BEPOSITHOCTU
COOBITUI C MOMOILBIO MPAaBUJIa YMHOXEHUS, JIEPEBA CIIyYailHOrO ONBITA, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, (popmyiny baiteca mpu pelieHud 3a7ad, ONpeaesTh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OPTaHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJISl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIICHUs 3aJad 0 TEOPHUH
BEPOSITHOCTEN;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OMHAPHBINA CIy4YalHBIM ONBIT (MCHBITAHUE),
yCIEX M HEY/a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEpUsI UCIIBITAHUM, HAXOOUTh BEPOATHOCTH
COOBITHI: B CEpUU UCHBITAHUH /0 NEPBOrO yclexa, B CepUM HCNbITaHui bepHynwy,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH TMOHATUSAMHM: CIydyailHas BEJIMYMHA, PACIPEICICHHE
BEpPOATHOCTEW, JuarpaMma pacupelelieHus, OuHapHas CiydaiiHas BEJIMYMHA,
r€OMETPUYECKOE, ONHOMHUAIIBHOE PACTIPECIICHHE.

K konity 11 kiiacca o0yuaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEAECICHUE ABYX CIIyYalHbIX BEJINYUH,
UCIIOJI30BaTh TAOJUIly COBMECTHOTO pACHpECTCHHUs] JBYX  CIy4alHBIX BEJIMYWH
JUI. BBIACJICHUS] PACTIPENCIICHUA KaKJAOW BEJIMYMHBI, OIMPEICICHUS HE3aBUCUMOCTH
CJIy4YalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUS CIIydyalHOU
BEJIMUMHBI (pacrpe/ieliecHns), MPUMEHATh CBOMCTBA MaTEMaTHYCCKOTO  OXKHIAHHS
OpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUIaHUE OWHOMHMAIBHOTO U
F€OMETPUYECKOTO PaCIIpeICTICHNN;

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIy4allHOW BEJIWYMHBI, IPUMEHATh CBOWCTBA JHCIEPCHUHU CIIyYalHOM BEJIIMYHUHBI
(pactpeneneHusi) TpU pEUICHUM 3aJlad, BBIUYUCIATH JUCIEPCHUIO U CTaHIAApPTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO U OMHOMHAIILHOTO pacipe/ieICHUH;

BBIYUCIISATh BBIOOPOUHBIC XApPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATh
XapaKTEPUCTHUKKA  TEHEPaJbHOM  COBOKYMHOCTH  JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepuctikaM. OICHUBAaTh BEPOATHOCTH COOBITHI UM TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUMOTE3bI, MOJIb3YSICh U3YUYCHHBIMU PACTIPEACICHUSIMU.
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10 kaace
Ha3Banue KonunuectBo OcHOBHBIE BU/IbI JEATEINHHOCTU
pazjesna (TeMbl) 4acoB Ocnosroe conepanne 00yJaroImmxcs
DnemeHTsl Teopuu rpadoB 3 I'pad, cBsa3HbIi rpad, npeacraBieHue [IpeacTaBasiTh OOBEKTHI U CBS3H
3aJla4M ¢ IOMOMUIbIO Tpada. MEXAY HUMHU C TIOMOILIBIO rpada,
Crenens (BaJIEHTHOCTh) BEPIIHMHBI. HaXOJWUTh MYyTH MEXKAY BEPIIMHAMHU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mnockoctu. [lepeBo Brinenars B rpade nenu v IuKIIbL.
CIIy4ailHOI'0 3KCIIEPUMEHTA CrpouTs 1epeBo MO OIUCAHUIO
CIIy4allHOTO OMbITa, OMUCHIBAThH
Ciy4ailHble COOBITHS B TEPMUHAX
NepeBa.
Pematp 3a1aun ¢ moMoIbr0
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTBHI (OTIBITHI) Briienars u onuceiBaTh

CIly4aiiHbIe COOBITHSI U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHbIe COOBITHUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BeposiTHOCTB
ciydaitHoro coObiTus. BepostHoctu
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITUS B CIIy4ailHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY coBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

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

dopMyna yCIIOBHOM BEPOATHOCTH.
dopmyiia NOJTHON BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath AuarpamMmel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JAPYTUX COOBITHI B CIy4aifHOM OTIBITE.
Pemiars 3a1aun, B TOM 4ncIie

C UCITOJIb30BaHUEM JI€PEBA CIIyYalHOTO
omnbITa, (OPMYJ CIOKECHUS

Y YMHOXKEHHS BEpOSITHOCTEN

DeMeHTHI KOM6I/IHaTOpI/IKI/I

KoMOuHaTopHoe npaBuiio yMHOKEHUS.
[lepectanoBku u (akropuan. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOUHATOpPHBIE (haKThI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3Y4YeHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBatbes Gopmyoit u
TpeyroiapHuKoM llackans

JUTSL ONTPENIENIEHUS YHCIIa COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPAKECHUU
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XHBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucripITaHue), ycrex 1 Heyiaya. Ha OTJIEJIbHBIC UCIIBITAHUS.

bepHymn. HeszaBucumele ucnbITanus. Pemars 3a1aun Ha momck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

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

CTaHIapTHBIX (PyHKUIUN
City4aiiHbIE BEJTMYUHBI 14 Ciydaiinas BenmumHa. Pactipenenenue OcBauBarb NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CIy4YallHbIMHA BEJIMYHMHAMMU.
[Ipumepsl pactipenenennii. bunapHas
CllyyaliHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHoMmuaabHOE
pacnpenenenue. MaremaTudeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMmecTHOE pacnpeneieHUue ABYX
ClIy4arHbIX Benu4uH. HezaBucumele
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTeMaTHYECKOTO OKUAHHUS.

BEJIMYMHA, paclpeereHne, Taduuia
pacnpezeseHus, 1MarpaMma
pacnpenesneHusl.

HaxoauTh 3Ha4YeHUs CyMMBI U
IIPOM3BE/ICHUS CIIyYallHbIX BEJTMYHH.
Ctpouts OMHApHBIC pacTpeaeIeHUs
110 OITMCAHUIO COOBITUI B CIIy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMETPUUYECKOE U OMHOMHUAIIBHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYHCIICHUE
MaTEeMaTHYECKOTO OXKHIaHN.
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MareMaTtrnyeckoe OKugaHue OMHAPHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenuit. Jlucnepeus u
CTaHJapTHOE OTKJIOHEHHME. [lucniepens
OMHApHOU CiTy4yallHON BEJIMUMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacupeneiacHusl.

[IpakTuueckas pabora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEIEIICHU.
N3yuaTe CBOMCTBa MaTEMAaTHYECKOTO
OKHJIaHUS.

Pemrate 3a1aun ¢ mnoMOLIbI0
WU3YYEHHBIX CBOMCTB.

1o uzydeHHbIM opMyaM HAXOAUTh
MaTEMaTUYECKHE OXKHUIAHMS
CIIy4ailHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonute nucniepento

110 PacIpeeIICHHUIO.

N3yuaTk cBOMCTBA IUCTIEPCHH.

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

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3Banue KonunuectBo OcHOBHBIE BUJIBI IEATETLHOCTH
OcHOBHOE cO/IepKaHUE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa3bupath qoka3zareabCTBa TEOPEM.

Yeosiména. Teopema bepnaymm.
3akoH OosbIIKX ynces. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

OcBauBaTh BEIOOPOYHBIA METOT
HCCJICIOBAHNM, B TOM YHCJIE B XO/C
MPaKTHYECKON paboThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BBIOOpKa. 3HAKOMCTBO

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

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.
Cratuctnueckas runoresa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[Ipaktrueckas pabora

C UCIIOJIb30BaHNUEM DIIEKTPOHHBIX
Ta0IHI

OcBanBaTh MOHATHS: TCHEpATbHASA
COBOKYMHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTUKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
rE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYECKAS
TUIOTE3a.

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

B TOM YHCJI€ B X0JI€ TIPAKTUICCKOMN
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3anay,
MPUBOSIINX K TOKA3aTEIIbHOMY

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

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

IUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BriaensaTh mo onucaHuio ciy4aiHbIe
BEJIMYMHBI, pACIIPECTICHHBIC

I10 TTIOKA3aTEIbHOMY 3aKOHY,

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

Pacmipenenenue Ilyaccona

ITocnnenoBaTeIbLHOCTE OTMHOYHEIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTtrueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

Br17€es1Th 110 ONMCaHUIO CIIyYalHOTO
OITbITA BEJIMYUHBI, PACITPEICIICHHBIE

110 3akony Ilyaccona.

Peniate 3aga4yu, B TOM YUCJIE B XO4€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0IUI]
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CBsi3b MEXy CITy4YalilHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHUSA: KOBapHALIHS,
BEJIMYMHAMU BeinunH. Koaddumuent koppensaun. | Ko3POUIUEHT KOPPEISIIIU, JINHEHHAS
CoBMecTHbIE HAOIOICHUS IBYX 3aBHUCHMOCTb.
BeIM4YMH. BeiOGopounslil koapduumenT | OneHUBATh XapakTep CBI3H MEKIY
Koppessanuu. Paznuuue Mexy CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
JMHEWHOH CBS3bIO M IPUYUHHO- U3 TIPUPOIBI JAHHBIX W BHIYUCIICHHBIX
CJIIEICTBEHHOU CB:3b10. JInHElHas XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonw3oBath quarpamMmbl
C UCIIOJIb30BAHUEM BJIEKTPOHHBIX pacceuBaHus JUIsl U300 pasKEeHHUSI
Ta0IHIL COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonutb koapuiiueHTs ocu
JMarpaMMbl, B TOM YHCJIE€ B XOJIE
IPAKTUYECKON pabOThI C TPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI
O06001eHue u 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yYEHHOE U BHICTPANBATh

cucTeMaTH3alus 3HaHUHI

TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MO>KHBIMHU
AJIIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
Jquarpamma Jitiepa), ciaydaiHbie

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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