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PabGouass mporpamma mo ydeOHOMYy mpenmery «Martematukay (yrryOnEHHBINA
ypoBeHb) (IpeameTHas o0acTh «MartemaTuka 1 iHGOpMaTHKay ) (1ajaee COOTBETCTBEHHO
— TporpaMmMa MO MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT IOSCHUTEIBHYIO 3aIHCKY,
colepkaHue OOydeHHs, IUIaHUPYyEeMble pe3yJbTaThl OCBOCHHUS TPOTPAMMBI I10
MaTeMaTHKe, TeMaTHIECKOEe TITAaHUPOBAHHE.

[TosicHuTeIBHAS 3aMMCKA OTPAXKAET OOIIME TENH U 3a7a9d U3YICHUS MaTEMAaTHKH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0YYaroIUMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe MOAXOIbI K OTOOpY COAEpKaHHS,K
OTIPENICICHUIO  TUIAHUPYEMBIX  pPEe3yJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAaHUPOBAHMUS.

Conepxanue OOydeHHUS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpHIE
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3Y4YEHUsSI B KaXKJIOM KJIacCe Ha YPOBHE CPEIIHETrO
oO11ero ooGpazoBaHusl.

[TnanupyemMble pe3ylbTaThl OCBOCHHSI MPOTPAMMBI O MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHsS Ha YPOBHE
cpenHero ooiero o0pa3oBaHusl, a TakKe MPEAMETHBIC JOCTUKEHUS 00Yy4aroIerocs 3a
KBl 101 00yUYeHUS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o MaTeMaTuke yriyOJ€HHOTO YPOBHS I 00OYJArONIUXCsl Ha YPOBHE
cpea”ero oOiero o6pazoBanus pazpadborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TPEABABIIEMBIX K MaTeMaTHUYE€CKOMY
00pa3oBaHUIO, U TPAUIMI POCCUUCKOTO oOpa3zoBaHus. Peanuzanus mporpaMmsbl MO
MaTeMaTHKe 00CeCTICUnBACT OBJIAJCHUE KIIFOUCBBIMH KOMITETCHIIMSIMU, COCTABIISIOIIAMHA
OCHOBY il  CaMOpa3BUTUSL M  HENPEPHIBHOIO  00pa3oBaHMsl, IE€JIOCTHOCTh
OOIIEKYyIbTYPHOTO, JUYHOCTHOTO ¥  IIO3HABATEIBHOTO  PA3BUTHUS  JIMYHOCTH
00yJaroIMXCsl.

B mporpamme o maremaTtuke y4TeHBI UACH U MOJ0KeHUus «KOoHIenuu pa3BuTHs
MartemaTudeckoro ooOpazoBanusi B Poccuiickoit ®enepauun». B COOTBETCTBUMC
HA3BaHUEM KOHIICTIIIMM MaTeMaTHU4eCcKoe oOpa30BaHUE JODKHO, B YACTHOCTH, pElIaTh
3aady oOecriedeHus: HeO0OXOUMOro CTpaHe 4uclia 00ydYaroIIuXcs, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJMOJDKCHHS] OOpa3oBaHUS 10 Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENOoIaBaHNe MAaTEMATUKH, MATEMAaTHIECKUE UCCIICOBAHNA,
paboty B chepe UHPOPMAITMOHHBIX TEXHOJIOTUH U JIPYTUX, a TakKe OOecreueHus s
KKJOTO O0Yy4Yaromerocsi BO3MOKHOCTH JOCTHKEHUS MaTeMaTHUYeCKOW TMOJTOTOBKH B
COOTBETCTBUM C HEOOXOJAMMBIM €My YpoBHEM. VMMEHHO Ha pelleHue STUX 3aJay
HalleJIeHa MporpaMmMa o MaTeMaTHKe yriayOJIEHHOTO YPOBHS.

B snoxy uudposoit Tpanchopmamuu Bcex cep UeIoBEUEeCKOW AEeSTENbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3  Xopoliei
MaTEeMaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAILIKM JHU PACTET UMCIIO
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CTHEIMATBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TNPUMEHEHHEM MAaTEMAaTHKU:U
B cdepe SKOHOMHUKH, U B OM3HECe, M B TEXHOJOTMYECKHX O0JacTsIX, M JaKeB
ryMaHUTapHbIX cepax. Takum 00pa3om, Kpyr 00ydaromuxcs, Juisi KOTOPbIX MaTeMaTHKa
CTAaHOBUTCS 3HAYUMBIM TpEAMETOM, (YHIAaMEHTOM OOpa30BaHMs, CYIIECTBEHHO
pacumpsiercs. B Hero BXOAsST HE TOJMBKO 0O0ydYaroluecs, MIaHUPYIOLIME 3aHUMAThCS
TBOPYECKON W HCCIEA0BATEIbCKOM pabOTON B 00JACTH MaTeMaTHKH, WH()OPMATUKH,
(Gu3KMKN, S5KOHOMHUKM U B JPYTHMX 0O0JacTAX, HO U T€, KOMy MaTeMaThKa HYXHa JJs
UCITIOJIb30BaHUs B Ipodeccusix, He CBA3aHHBIX HEMOCPECTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTh MAaTeMaTUKU OOYCIOBJIEHA TE€M, 4YTO €€ MPeIMETOM
ABJIAIOTCS (DyHIaMEHTaIbHbIE CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIC  OTHOMICHUS, (YHKIMOHAIBHBIE 3aBHCUMOCTH U  KaTeTOpUU
HEOTPeAeNEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMBIX B HETMOCPEICTBEHHOM OIIBITE, A0
JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHSI HAYUHBIX U TEXHOJOTUUYECKUX UCH.
be3 KOHKpETHBIX MaTeMaTHYEeCKHX 3HAHUW 3aTPyJHEHO TOHWMAaHUE MPUHIIUIIOB
yCTpPOMCTBA U MCIONb30BaHUS COBPEMEHHON TEXHUKH, BOCHPHUITHE U MHTEPHpPETALUs
pa3HOOOpa3HOW  COUMANbHOM, HSKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas JeATeIbHOCTb. Bo MHOrumx cdepax
po¢eCCUOHANIBHOM JEATENIbHOCTU TPEOYIOTCS YMEHHUSI BHIIOJIHATH Pac4€Thl, COCTABIIATh
ITOPUTMBI, TPUMEHATH (DOPMYNBI, MPOBOAUTH TEOMETPUUYECKHE W3MEPEHUS W
MOCTPOEHUS, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHHOPMAIIIIO
B BUJIC TaOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CITydaiHbIX
COOBITU.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHUs] MAaTEeMaTUKU B COBPEMEHHOM
obmectBe Bc€ Oonee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBIISIONINICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTHUKUd B apceHall NPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS UHIYKIUS U JEAYKIHs, 0000IIeHNe U KOHKPETH3AIHsI, aHAIIU3 U
CUHTE3, KiIaccuUKaIuMs u cucreMarusaius, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUECHUH, TpaBWiIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmyapoBaTh, 0OOCHOBBIBATh W JOKAa3bIBaTh CYXKJICHHs, T€M CaMbIM (OPMHUPYIOT
JOTUYECKU CTWJIb  MBIIUICHHWS. Benymas poib  MNPUHAIICKUT MaTeMaTHKE
B ()OPMHUPOBAHUN AITOPUTMHYECKON KOMITOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUU YMEHUU
JeICTBOBATh MO 3a/JaHHBIM  QJIrOpUTMaM, COBEpUICHCTBOBATh M3BECTHBIE U
KOHCTPYHpOBaTh HOBBIC. B mporecce pemieHus 3amad — OCHOBBI JUIsl OpTaHU3AlUN
yueOHOW JAEsITeNbHOCTH Ha YpOKaxX MaTeMaTUKH — pa3BHBAIOTCS TBOpYECKas U
MPUKJIAJHAs] CTOPOHBI MBIIILICHUS.

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y O0YYaIOIIUXCS TOUYHYIO,
parMoHAIBHYI0O U WH(POPMATUBHYIO pPedb, YMEHUE OTOMpPATh HaWOoOJIee TOIXOISAIINE
A3BIKOBBIE, CHUMBOJIMYECKUE, IpaQUUECKUE CPEACTBA JIA BBIPAKEHUS CYXKICHUU U
HATJISIHOTO UX MPEICTaBICHHUS.
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Heo0xoauMpIM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHHUE
O MOpeIMETE U METOJE MATEMATHUKH, €ro OTIMYHUSAX OT METOAOB ECTECTBEHHBIX H
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MAaTEeMaTUKU IS PeIIeHUs
HAyYHbIX U MPUKIATHBIX 33/1a4y. Takum o0pa3oM, MaTeMaTuyeckoe 00pa30BaHUE BHOCUT
CBOM BKJIaJ B OpMUPOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yyenne MareMaTWKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YETIOBEKa,
MMOHMMAHUIO KpAacoTbl M M3SIIECTBA MATEMAaTHUYECKUX PACCYKICHHM, BOCHPUSITHUIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[TpuopurerHsiMu nensiMu 00yuenns matrematuke B 10—11 kimaccax Ha yrimyOiaéHHOM
YPOBHE IIPOJIOJIKAIOT OCTABATHCS:

(opMupOBaHHE IEHTPAIbHBIX MAaTEMaTHUUECKUX TMOHATHUH (YUCIIO, BEIMYMHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BEpOSTHOCTb, (DYHKIMS, MPOU3BOJHASA,
MHTETpall), 00ECIeUnBAIOIINX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHus 00YYaOIINUXCS;

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

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0Oydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKUY;

(GopmupoBanne (GYHKIUMOHAJIBbHOW MaTEMaTHUYECKOHM T'PaMOTHOCTHU: YMEHHS
pacno3HaBaTb MAaT€MAaTHYECKHE AacCHEeKThl B PEANbHBIX JKM3HEHHBIX CHUTYyalUsAXU
OpyU M3YyYEHUU JAPYrMX YYE€OHBIX MPEAMETOB, MPOSIBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE MAaTEMaTUKM U  CO3/aBaTh
MaTeMaTU4eCKHe MOJENIN, NPHUMEHSATh OCBOCHHBIM MAaTEeMAaTHMYECKUM anmapar s
pEelIeHUs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBaTh M OIICHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMH cojiepkanusi MmatemaTuku B 10—11 kiaccax yrimyOia€HHOTO
ypOBHS  SBISAIOTCS: «Yucna W BBIUMCHCHHS», «AnreOpa» («Anrebpanyeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyecKoro aHaiuza,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W uX CBoOicTBa», «l3Mmepenue
r€OMETPUYECKUX BEIMYMHY»), «BepostHocTs U cratuctvka». JlaHHble JWHUAU
pa3BUBAIOTCS NApaUIETbHO, KX 1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OTHAKO HE
HE3aBUCUMO OJ[HA OT JPYIOi, a B TECCHOM KOHTaKTe U B3aumojiercTBun. Kpome 3Toro,ux
OOBEAUHSET JIOTHYECKas COCTAaBJISIONIAsA, TPAAMIIMOHHO NpPHUCYLIas MaTeMaTHKE |
IPOHMU3BIBAIOLIAS BCE MaTEeMaTHYECKME KypChl M COJAEpXKATEJIbHBIE JIMHHH.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMEHHE ONEPUPOBATH MOHATUIMHU:
ONpEJENICHNE, AKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOICTBO, MPHU3HAK, J10Ka3aTEJbCTBO,
paBHOCUJIIbHBIE  (OPMYITUPOBKH,  yMmMeHue  GOpMyIupoBaTb  oOpaTHOE U
MPOTUBOIOJIOKHOE  YTBEPKIACHUE, IPUBOAUTH MPUMEPBI U  KOHTPHPHUMEPBHIL,



UCIIONIb30BAaTh METOJ MaTeMaTHYeCKOW HMHIYKIUH, MPOBOAUTH JOKa3aTEJbHbIC
paccykJieHus Tpu PpEIICeHUd 3a/ad, OILICHUBATh JIOTHYECKYI0 TMPaBUIBHOCTD
pacCcyXJIeHU» OTHOCUTCA KO BCEM Y4YeOHBIM KypcaMm, a (hOPMHUPOBAHHE JIOTMUECKHUX
YMEHHM pacrpeiensercs Mo BceM rojaaM oOydeHHUsT Ha YpOBHE CpPEIHEro OOIero
oOpa3oBaHUs.

B cootBerctBuu ¢ ®I'OC COO maTemaTHKa SIBISIETCS 00s13aTEbHBIM MIPEAMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimeld mnporpamMMoil Mo MaTeMaTHKE
npeaycMaTpuBaeTcs H3ydeHue ydeOHoro mpenMera «Marematwka» B pamMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTO aHanu3a», «['eomeTpusy,
«BeposiTHOCTB U cTaTHCcTHKa». DOPMUPOBAHUE JTOTUYECKUX YMEHUIN OCYLIECTBIIAETCS Ha
NPOTSHKEHUH BCEX JIET OOy4YeHHUs Ha YpPOBHE CpeIHero oomiero oOpas3oBaHus,a
AIIEMEHTHI JIOTHKH BKJIFOYAIOTCS B COJIEpP)KaHNE BCEX HA3BAHHBIX BBIIIE YYEOHBIX KypCOB.

OOmiee KOMMYECTBO 4YAacoB, HANPABIEHHBIX Ha M3yYEeHUE MaTEeMaTHKU Ha
yriyoinenaoM ypoBae — 544 B 10 kimacce — 272 yaca (8 wacoB B Henenmo), B 11 kimacce —272
yaca (8 4acoB B HE/IEIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYarOMIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, SABICHUHN, MPOIEAYP IPaXKTAHCKOTO
oOrmiecTBa (BBIOOPHI, OMPOCH U APYroe), yMEHHE B3aWMOJACHUCTBOBATH C COLIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKUMSIMU U Ha3HAUCHHUEM,;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaKIAHCKOW HMACHTUYHOCTH,  YBAKCHUSA
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTE€MAaTUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHXCHUAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
HCIIOJIB30BaHUE 3TUX JOCTHXKCHUH B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax IKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona, CHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ASTUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAyKH U JEATEIIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAsA OCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajad, pEHICHUH, pPACCYX IACHHUI, BOCHPUUMYUBOCTHK
MaTeMaTUYECKUM acleKTaM Pa3iIMYHbIX BUJOB UCKYCCTBa;

5) ¢pu3nyecKkoro BOCHUTAHUS:

c(OpMHUPOBAHHOCTh YMEHHUS NPHMEHATh MaTeMaTHYECKHE 3HAHHMS B HMHTEpecax
3I0pOBOTO W 0€30mMacHOro obOpas3a >KWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHH M OTHbIXA,
perynspHas gu3ndeckas akKTUBHOCTD), PU3NICCKOE COBEPIIICHCTBOBAHUE MPH 3aHATHIX
CHIOPTHBHO-037I0POBHTEIHLHON JESATSIIBHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHUA:

TOTOBHOCTH K TPYIY, OCO3HAHHE LEHHOCTH TPYAOIIO0HS, HHTEPEC K Pa3IHUHBIM
chepam mpodecCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U eé
NPUIOKEHUSIMH, yYMEHHE COBEpINATh OCO3HAHHBIA BHIOOp Oymymied mpodeccun u
peaTM30BbIBATE COOCTBCHHBIC JKU3HCHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTBHK
MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOPa30BaHMIO HA MPOTSHKEHHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTHBHOMY yYacTHIO B PEIICHHH MPAKTHYECKUX 3a]a4 MaTeMaTHYECKON
HampaBJIeHHOCTH;



)

7) 3K0JIOTHYeCKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HAa COCTOSTHUE MPUPOJHON U COLMAIBHON CPEJIbl, OCOZHAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHYECKUX NpoOsieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTEeMaTUYECKUX 3HAaHUU [UIsl pEIIeHHs] 3aJad B O0JacTH OKpPY’KaKoIIed Cpenbl,
IUTAHUPOBAHME TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKONW HAyKU Kak
cdepbl 4eIOBEYECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
MBUJIM3AIINH, OBJIAJICHUE S3BIKOM MATEMAaTHUKH M MaTEeMaTUYeCKOW KyJIbTYpPOM Kak
CpPEIICTBOM  IO3HAHHUSI ~ MHUpPA, TOTOBHOCTh  OCYIIECTBISATH  HPOEKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzydeHuss MaTeMaTUKH Ha YPOBHE CpEHEro 0oO0Iero oOpasoBaHUs
y oOyuaromerocsi OyayT cGpopMUpOBaHbI MMO3HABATEJIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC Y4e€OHbBIE EUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHUCTBUSA, COBMECTHAS JACATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble JlorMyecKkue J1eMCTBUS:

BBISIBISITh W XAPAKTEPU30BATh CYIIECTBEHHBIE TMPHU3HAKHM MaTEMAaTHUYECKHUX
OOBEKTOB, MOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPECIICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBINM MpPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS IS
0000IIICHUS B CpaBHEHUS, KPUTESPUHU IIPOBOIMMOTO aHAJIN3a;

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

BBISBJISATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M W MPOTUBOPEUUSA
B (pakTax, MaHHBIX, HAOMIONCHUSX W YTBEPKACHHSX, MpeiaraTb KPUTECPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JIETaTh BHIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX 1 UHIYKTHUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKICHHUMN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAaUMBATh apryMEHTAIMI0, NMPUBOIAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHusi, BEIOMpaTh HauboJee MOAXOIAAIIHNN ¢ YIETOM CaMOCTOSATEIFHO BBIIEIECHHBIX
KPUTEPUEB).



)

Bba3oBble nucciienoBarejbcKne 1eiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIEAOBATENbCKUI WHCTPYMEHT IO3HAHUS,
dbopMyHpoOBaTh BOMPOCH, (PUKCHUPYIOIIHE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHO€, (POPMUPOBATH TUTIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAUTh CaMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEAOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, SIBJIEHUsA, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hopMynupoBaTh O0OOOIIEHHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOITYUYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE€ pa3BUTHE TMpoOLEcca, a TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undopmanueii:

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

BBIOMpPATh WMH(OpPMALMIO W3 HCTOYHUKOB DA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH MH(GOPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

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

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (QOPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
MOJIyYeHHBINA PE3YJIbTAT;

B Xo0zA€ OOCYXIEHMs 3aJaBaTb BONPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auM, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JPYTHMX YYaCTHHUKOB JIMajora,
OoOHapy>KMBaTh pa3InuUe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMynrpoBaTh
pa3HOIJIACHsI, CBOU BO3PAKEHNUS;

MIPEACTABIIATh PE3YyJbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
NpEe3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBepPCaAJbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIICHUS C YIETOM
UMEIOIIUXCS PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.



)

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM TO3HABATEIBHON pEePIECKCUM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENIBHBIX TMPOIIECCOB, HMX PE3yJbTAaTOB, BIAJETh CIOCOOaMU
CaMONPOBEPKH, CaMOKOHTPOJI IpoIecca M pe3yJibTaTa PEIICHUs MaTeMaTUYeCKON
3aJ1auu;

NPEeNBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IPU pEUICHUU 3aJayd,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJibTaTa MU M YCIOBUSIM, OOBSICHATH MPUUMHBI
JOCTHKEHUS WA HEOCTUKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOUTh OIUOKY, 1aBaTh
OILICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeJILHOCTD:

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHANBUYyJIbHON paOOThI
IpU pelicHHH Y4YeOHBIX 3a7ad, NPUHUMATHh IIeIb COBMECTHOW JIEATEIHHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM palOThI, pacupeneisaTh BUILI padoT,
JIOTOBapUBaThCsI, OOCYXJAaTh TPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH;

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

IIpeaMeTHble pe3yabTaTbl OCBOCHUS (eAepanbHOl padodeil MpOorpamMMBbITIO

MAaTCMaTUKE MMPCACTABJICHLI 110 T'OgaM 06yquI/15[ B paMKax OTACJIbHBIX y‘lC6HBIX KYpCOB
B COOTBCTCTBYIOIIHX pa3aciiax HaCTOﬂH_Ieﬁ IIporpaMMmEal.
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa U Hayana MaTEMaTHYECKOIO aHaJIu3a» SIBISIETCS OJHUM
U3 HamOoJee 3HAUYMMBIX B IMPOrpaMMe CpelHEero oOImero oOpa3oBaHMs, MOCKOIBKY,
C OJHOM CTOPOHBI, OH 00€CIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y Uil M3Y4YEHMsI BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpaKTHOE MBILIUIEHUE OOydYarouuxcsi Ha YpOBHE, HEOOXOIWMOM JJisi OCBOEHUS
UH(POPMATUKH, OOILECTBO3HAHUS, HCTOPUH, CIOBECHOCTH M JAPYTUX JAUCLMILIMH.
B pamMkax paHHOro y4eOHOro Kypca OOydaroliuecs OBJIAJCBAaIOT YHUBEPCATbHBIM
A3BIKOM  COBPEMEHHOW  HAyKd, KOTOpass  (QPOPMYJIHpPYET CBOM  JIOCTHKECHUS
B MaTeMaTU4YeCKOil jopme.

VY4eOHblil Kypc ajireOpbl ¥ Hayajd MaTeMaTUYECKOr0 aHaJIN3a 3aKiIaJblBAET OCHOBY
JUI YCHEIIHOTO OBJAJCHUS 3aKOHAaMH (PU3UKH, XUMHH, OHOJIOTUH, IOHHUMAaHUS
OCHOBHBIX TEHICHUUN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IM(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCI0JIb30BaTh UX JJIS JalbHEHUIEro oOpa3oBaHus U B MOBCEIHEBHOM KU3HU.
B To ke Bpems oBiageHHe  aOCTPaKTHBIMU M  JIOTHYECKU CTPOTMMU
KOHCTPYKUHUSMHU aireOpbl ¥ MaTeMaTUYeCKOro aHajn3a Pa3BUBAET YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTHMHHOCTH, JI0Ka3bIBaTh YTBEPHKIACHUAC MOMOLIBIO
MHIYKIUU U pacCyXJaTh NEAYKTUBHO, MCIOJIb30BATh 00OOIIEHME M KOHKPETH3ALUIO,
abcTparupoBaHue " aHaJIOTHUIO, dopmupyet KpEaTHBHOEH KPUTHUYECKOE
MBIIILICHHUE.

B xone n3ydyenust yueOHoro kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHaIN3a
oOyuyarouecs Noay4yaroT HOBBIH ONBIT pelIeHUs MPUKIIAJAHBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHMYECKUX MOJIEJIE pealibHbIX CHUTYyalllii, HWHTEpIpeTanun
MOJIYYEHHBIX PELIECHUM, 3HAKOMSTCS C MPUMEPAMH MAaTEMATHYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOUIUMUCA MATEMAaTUYECKUMU OTKPBITUSIMU U UX
aBTOPAMH.

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

B ocHoBe Meronuku oOyueHus anreOpe M HayajaM MaT€MaTUYECKOro aHajn3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00y4YeHUSI.

B crpykTrype yueOHOro kypca «AnreOpa ¥ Hadajga MaTeMAaTHUYECKOTO aHAJIA3a»
BBIJICJICHBI CJIEIYIOLIUE COACPKATEIbHO-METOANYECKUE TUHUN: «HHCIIa ¥ BEIYUACIIEHUY,
«DyHkuu U rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarnueckoro
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aHanuza», «MHOXecTBa W Joruka». Bce OCHOBHBIE coAepkKaTelbHO-METOAUYECKUE
JVHUM U3Y4YaloTCs Ha MPOTSHKEHUM JBYX JIET 00Oy4YEHHs] Ha YPOBHE CPEIHEro OOILEero
o0pa30BaHMsl, €ECTECTBEHHO JAOMOJIHSASA JIPYr ApPyra U MOCTENEHHO HACHIAsACh HOBBIMU
TeMaMUu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BbeUHAET B ce0e CoJlepKaHNEe HECKOJIBKMX MAaTEMaTUYECKUX JUCLUIUIMH, TAaKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHaIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKast
noruka u apyrue. [lo mepe Toro kak oOyyarolmuecs: OBJaeBalOT BCE 0oJiee MUPOKUM
MaTEeMaTUYECKUM  anmnapaToM, Yy HHUX  I[OCJIE€NOBaTeNbHO  (opMHUpYeTCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTHh MATEeMAaTHUECKYI0 MOJIEIb PEalbHON CUTYyallHH,
OPUMEHATHh 3HAHUS, IOJYYECHHbIE IPU H3YYEHHM Y4eOHOro Kypca, I pelIeHUs
CaAMOCTOSITENIbHO  C(OPMYJIUPOBAHHOM  MaTeMaTHMYeCKOW  3ajaud, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYeCKass JUHUS «Yucna W BBIUKMCICHUS 3aBEpILIACT
¢dbopMHpOBaHNE HABBIKOB UCIIOJIB30BAHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIIO HAYATO
Ha ypOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpenHero oouero oopazoBaHus
0co00e BHUMaHHE yAeNsAeTcsl (OPMUPOBAHUIO HABBIKOB PALlMOHAJIBHBIX BBIUMCICHUH,
BKJIIOUAIONTUX B ce0sl UCTOIB30BAaHUE PA3IMUHBIX (OPM 3aIHCH YHCIIa, YMEHUE JIeaTh
IPUKHUJIKY, BBITOJHITH TPUOIMKEHHBIE BBIYMCIICHUS, OLICHUBATh YMCIIOBBIE BBIPAXKEHUS,
paboTaTh ¢ MaTeMaTHYECKUMH KOHCTAaHTAaMHU. 3HAKOMbIE OOYyYarolIMMCs MHOXECTBa
HaTYpaJIbHbIX, LEJbIX, pAlUOHAJIbHBIX W JEUCTBUTEIBHBIX YHCEN JOMOJIHAIOTCS
MHO’KECTBOM KOMIUIEKCHBIX YHCeNl. B KaXXIOM M3 3TUX MHOXKECTB pacCMaTpUBAIOTCS
CBOWCTBEHHbIE €My CHelU(HUUecKue 3aJauyd W Olepaluu: JeJeHUuEe Harelo,
ONEPUPOBAHUE OCTaTKAMHU Ha MHOXECTBE II€JIbIX 4YHCeN, OCOoOble CBOWMCTBA
palMoOHANBHBIX W HMPPANMOHAIBHBIX YHCEN, apu(MeTHYecKue Omepaluu, a TaKxKe
U3BIICYCHUE KOPHS HATypajdbHOW CTEMEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieqoBaTeIbHOMY PACIIMPEHHUIO Kpyra MCIONb3yEeMbIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHs IJii PEHICHHs] Pa3IUYHBIX 3a/ad
dbopMupyeTcsi MpeAcTaBlIeHUE O €IUHCTBE MaTeMaTUKH KaKk HaykKu U €€ pOJuB
NOCTPOCHUM MOJIEJCH peallbHOTO MHpa, UIMPOKO HCIHOJB3YIOTCS 0000IIeHre Hu
KOHKpETH3AIHS.

JIunust «YpaBHEHUSI M HEPABEHCTBAY PEATU3YETCs Ha MPOTSHKEHUU BCErO 00YUeHHUSI
Ha ypOBHE cpe/iHero oOuiero oopa3oBaHusl, MOCKOJIBKY B KakJoM paszzene [Iporpammbl
IpeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIQZICBAIOT PA3NUYHBIMA METOJAMU PEIICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKIX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3ajay, cojaepkamux mnapameTpbl. [lolydueHHblE yMEHHS IIHPOKO
UCIOJIb3YIOTCS IPU UCCIEAOBAHUN (PYHKIUI C IOMOIIbIO MPOU3BOJHOM, IIPU PELLICHUU
NPUKIATHBIX 337a4 U 3a7ad Ha HAXOXKJIEHHE HAWOOJBIINX UM HAMMEHBIIUX 3HAUCHUIN
¢bynkun. JlaHHas coaeprkaTesbHas JIMHUSA BKIIOYAeT B celsi Takke (OopMUPOBaHUE
YMEHMHM BBINONHATH pacdy€rel 10 QopmyiaMm, NOpeoOpa3oBaHUS palMOHAIbHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKHX BBIPAKECHHM, a TAKXKe BBIPAXKCHHIH,

12



)

CoJepKaluX cTerneHu u Jjorapudmbel. brnarogaps wu3yueHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIEHUMN, paOOThI
C CHMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
pPaBEHCTB M HepaBeHCTB. AureOpa mnpennaraer 3(@eKTUBHbIE HHCTPYMEHTHI IS
pELIeHMs MPAaKTUYECKUX U ECTECTBEHHO-HAYYHBIX 33]1a4, HAMJISAHO JEMOHCTPUPYETCBOU
BO3MOYKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTOAMYeCKass JUHUSA  «DyHKIMM U TpaduKU»  TECHO
NeperyieTaeTcs ¢ IPYTUMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIEAOBATENBHOCTh  M3Y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeJIbHOM, JIOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKLUUM, UX CBOMCTB U
rpauKoB, UCIIOIb30BaHUE PYHKIIUH U1 pelIeHUs 3a]1a4 U3 IPYTUX Y4eOHBIXIIPEAMETOB
Y pEAIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM 0O0JbIIOE BHUMaHUE YIEIsSeTCs (POPMUPOBAHUIO
YMEHMSI BBIpaXKaThb (OpMyJamMH 3aBUCHUMOCTH MEXIY pa3MYHbIMU BEJIMYMHAMH,
UCCJENOBATh MOJy4YeHHble (YHKIHMHM, CTPOUTh HX rpadukd. Marepuan 3Tou
COJICP>KATEIIbHOM JIMHUM HAlEJICH Ha Pa3BUTUE YMEHUM W HABBIKOB, ITO3BOJISIOIINX
BBIpaXaTh 3aBUCUMOCTU MEXJy BEJIMYMHAMU B Pa3IMYHON (opMe: aHATIUTHYECKOH,
rpaduueckoii u cioBecHOU. Ero n3yuenue cnocoOCTBYeT pa3BUTHIO AJITOPUTMHUYECKOTO
MBIIUIEHUS, CTIOCOOHOCTH K 0000ILEHNIO0 1 KOHKPETH3aI[UH, UCIOJIb30BaHUIO AaHAJIOTUH.

ConepxarenpHass JuHUA «Hawana mareMaTrnyeckoro aHanmsa» IO3BOJIAET
CYIIECTBEHHO pAaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKHX, TaK W MNPUKIAJHBIX 3a]ad,
JOCTYITHBIX O0y4YaroIIMMCS, TaK KaK y HUX MOSBISIETCSI BOBMOXHOCTb CTPOUTD rpaduKu
CJIOKHBIX (DYHKIIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHUS, BEIUUCIIATD
wiomaau GuUryp u o0bEMbI TeJl, HAXOUTh CKOPOCTU M YCKOpPEHUs mpolieccoB. JlaHHas
coJiep>KaTelibHasl JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH NTOCTPOEHUSI MATEMATHUYECKUX
MOJEJIE peaJbHBIX CHUTyallMd, NO3BOJSIET HAXOAUTh HAWJIy4yllee PpEIICHUEB
NPUKIAJAHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX, 3aJadax. 3HAKOMCTBOC
OCHOBAMHM MAaTeMaTHYeCKOr0 aHaliu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(GopManIbHO-JIOrMYECKOTO0 M KPEAaTUBHOTO MBILUICHUS, (HOPMHUPOBAHUIO YMEHUH
pacno3HaBaTh NPOSBICHHUS 3aKOHOB MaTeMaTUKU B HAyKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTeMaTHKHU KaK HayKd, 1 00 X aBTOpax.

ConepxarenbHO-MeTOAuYeCcKas TuHUs «MHOXKecTBa U JIOTHKa) BKJIIOYAeT B ce0s
AJIIEMEHTBI TEOPUH MHOXKECTB M MAaTEMATUYECKOU JIOTUKH. Te€OpeTHKO-MHOKECTBEHHBIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKU M MpeiararT
HaubOosiee yHHMBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leiabl MaTeMaTHKH U €€
NPUIOKEHH, OHU CBSA3BIBAIOT PA3HbIE MATEMATUUECKUE TUCLUUIIIIMHBL U UX MPUIOKEHUS
B eauHoe ueinoe. Iloaromy BakHO HaTh BO3MOXHOCTh OOydaroleMycsl MOHUMAaTh
TEOPETUKO-MHOXECTBEHHBII SI3bIK COBPEMEHHOW MAaTEMAaTUKHU M MCIOJb30BaTh €0
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JUTSI BRIPQXKEHHUSI CBOMX MBICIEH. J[pyruM BaskKHBIM MTPU3HAKOM MATEMAaTHKH KaK HAyKH
ClleyeT TpHU3HATh CBOWCTBEHHYIO €W CTpOrocTh OOOCHOBAaHHMW W CIIEIOBaHHE
onpenenéHHpIM TPaBWJIaM TIOCTPOSHUS JIOKa3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
00yJarommxcs, MO3BOJSIET WM CTPOHWTHh CBOU PACCYXJICHHUS HA OCHOBE JIOTHUECKUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIeCKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICTUPOBAHMs, KOTOPBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GOpMUPOBAHNIO HABBIKOB MOCTPOSHUS MOJIEICH pealbHBIX CHUTYaIlui, MCCIIEIOBAHUS
ITUX MOJCNIed C TOMOIIBIO amnmapara aireOpbl W MaTeMaTHYECKOTO aHalln3a,
WHTEPIPETANHA TIOJYYEHHBIX PE3yJbTaToOB. Takue 3aJaHvsl BIUICTCHBI B KaXKIbIA U3
pa3lieoB MpOrpamMMbl, TOCKOJBKY BeCh MaTepual Y4eOHOro Kypca MIHPOKO
UCIIOJIB3YETCSl  JIUIl  PEIICHHWS TPUKIATHBIX 3amad. [lpm  permeHun  peambHBIX
MPaKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJAHBIX 3aJlad OpPraHu3yeTcs B MPOIECCe M3y4YeHHUs BCEX TeM yd4eOHOTo Kypca
«Anrebpa 1 Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenue ydyeOHOTO Kypca «AnreOpa M Hadala MaTEeMaTHYECKOTO aHAIHM3a»
orBoauTcst 272 daca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11 kmacce — 136
yacoB (4 yaca B HE/ICITIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Panmmonansubeie uymcina. OOBIKHOBEHHBIE M JCCATUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoaudeckue Apoou. [IpumeHenue npoodeit u MpoIEeHTOB JJIs PELICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  yucia.  PanuoHalibHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepanuu ¢ I1eUCTBUTEILHBIMUA YUCIaMu. MOyJb 1EHCTBUTEIIHLHOTO
yucia u ero cpoiictpa. [IpuOmkE€HHbIE BRIYMCICHUS, PABUIIa OKPYTJICHHUS, IPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenb ¢ neasIM mokaszareineM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
bopMBbI  3amMCU  JEHCTBUTEIBHBIX YMCEN JJIs1 PEIICHUS TMPaKTUYECKUX 3ajaad |
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenp ¢ pauuMoOHaJbHBIM  IIOKa3aTelleM U €€  CBOMCTBA, CTEIEHb
C JEUCTBUTEIIBHBIM MMOKA3aTEIIEM.

Jlorapugpm uymcna. CpoiictBa Jnorapudma. JleciTuuHble U HATypaJbHbIC
Jorapu@mel.
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CHuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC 4YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

VYpaBHEHUs 1 HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE TIPe0Opa3oBaHus. Y paBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHHMSI U ypaBHEHUA-ciencTBUS. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOUYIEHBI OT OJHON NEPEMEHHOM. JleeHne MHOTO4JIeHa HA MHOTOYJICH
c octratkoM. Teopema be3y. MHorounens! ¢ niensimu koddunuentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHNU U KOPHH.

WNppannonaneupie ypaBHEHHs. OCHOBHBIE METOIBI PEIICHUS HPPALMOHATBHBIX
YPaBHEHUM.

IToxa3aTenbHble ypaBHEHMS. (OCHOBHBIE METOJBI pELIEHUS IMOKa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOrapu(MUUECKUX
YPaBHECHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHrne TpPUroHOMETPUYECKUX YPAaBHEHU.

Pewienne cucrem nMMHENHBIX ypaBHEHHW. MaTpuila CUCTEMBI JINHEWHBIX YPAaBHEHH.
Onpenenutens MaTPUILIbI 2X2, €ro TEOMETPUUECKHI CMBICI U CBOMCTBA, BEIYMCIIEHUE €0
3HA4YE€HUSA, IPUMEHEHUE ONPENEIIUTEN I PEIICHUS CUCTEMBbI JUHEUHBIX YPaBHCHUM.
Pemienne mnpukmagHbIX 3a4a4 € TNOMOIIBIO CUCTEMBl JIMHEMHBIX YpPAaBHEHUHU.
HccnenoBanre NOCTPOEHHOW MOJIENH C TOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[ToctpoeHne MaremMaTHYECKHMX MOJENIEH pealbHOM CUTyalUH C ITIOMOILIBIO
YPaBHEHUM U HEPABEHCTB. lIprMeHEHHE ypaBHEHUMM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HAyKU U peabHOM KU3HH.

DyHKIUMN U rpapuKu

Oyukuus, crnocoObl 3amaHus (yHKOuMU. B3aumHO o00paTHble  (PYHKIMH.
Komnozuums pyukiuii. ['paduk dynkuuu. SnemeHntapHbie mpeodpa3zoBaHus rpaduKkoB
GbyHKITHA.

OO6nactpb omnpefeneHuss U MHOXKECTBO 3HaueHUd QyHkuuu. Hymu ¢yHKuuu.
[TpomexyTku 3HaKomoctossHCTBa. YETHble W Heu€THble ¢GyHKUuU. llepuoanueckue
¢bynkuuu. [IpomexxyTkn MOHOTOHHOCTH (PYHKUIMK. MakCUMyMbl U MUHUMYMBI (DYHKIIMH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYHKIUN HA IPOMEXKYTKE.

JluneiiHasi, KBaApaTHU4Hasd W JPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHKE U TOCTPOCHUE UX IPaUKOB.

Crenennas (yHKIUS C HaTypalbHBIM W IENbIM Mokaszarerem. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-Of CTENEeHU KaK (PYHKIIMH OOpaTHOM CTENeHU
C HaTypaJbHBIM [T0OKA3aTEJIEM.
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[lokazarenpHast U Jnorapugmuueckas (yHKIUU, HUX CBOMCTBAa M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKUNN AJIs pELICHUS] YpaBHEHU.

TpuronomeTrpudeckasi OKpyHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (DyHKIINN
YHCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBHCHUMOCTH B pEANbHBIX MpoIeccax W sABIEHUsX. [ 'paduxu
pEaNIbHBIX 3aBUCUMOCTEMN.

Hayajsa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcnOcoObl  3aJaHusd  IocheAoBarenbHOCTEH. Meron
MaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopust BOSHUKHOBEHMSI MaTEMaTHUECKOI0 aHAJIM3a KaK aHajn3a OECKOHEYHO MAaJIbIX.

Apudmernueckass M TeOMETpUYECKasl Mporpeccuu. beckoHeyHo yObIBaromas
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeoMeTpu4ecKon
IpOrpeccuu. JIMHEMHBIM W 3KCHOHEHUHMAIBbHBIA pocT. Yucno e. dopmyia CIIOXKHBIX
IIPOLIEHTOB. M cronp30BaHMe MPOTPECCUM I PEIICHUS PEAIBHBIX 3a/1a4 MPUKIAJHOTO
Xapaxkrepa.

HenpepsiBable pyHKIMM U uX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI TpadUKOB
¢ynkuuid. CBolcTBa (PYHKIMH HENPEPBIBHBIX Ha OTpe3ke. MeTon WHTepBajoB IS
pelieHus HepaBeHCTB. lIprMeHeHue CBOICTB HENpPEpBIBHBIX (DYHKUMN 7S pelieHus
3aj1ay.

IlepBas u BTOpas mnpou3BoAHbIe (yHKUMH. OmnpeneneHue, TreOMETPUUYECKUd U
(bu3MYeCcKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOUM K TpaduKy HyHKIIUH.

[IpousBoansie 3nemMeHTapHbIX (yHKUMA. [Ipon3BogHAas CyMMBbI, NpPOW3BEACHMUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHI.

MHoskecTBa U JIOTHKA
MHO»XeCTBO, Olepanny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Ounepa—
Benna. [IpumeneHne T€OpeTUKO-MHOKECTBEHHOTO ammapara Juisi OIMCAHUS PealIbHbIX
MPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a]]a4 U3 APYTUX yu4eOHBIX IPEIMETOB.
Omnpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOro OO0bEKTa, CIEJICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yuciia v BbIYMCTICHUS
Harypanbhubie u nensie yncna. [ IJpumeHeHne npu3HakoB JETUMOCTH LIEJIbIX YUCET,
HanOonbIui o01mmi xenurens (nanee — HOJl) u HaumeHnsbIee o01ee kpaTHoe (najiee —
HOK), octatkoB o Mojtyiito, anroputMa EBkiinia aj1st penieHus 3a1a4 B 1EJIbIX YHCIIax.
Komnnexcuplie uncna. Anredpandeckas U TpUTOHOMETpUueckas (OpMbl 3alUCU
KOMIUIEKCHOTO 4HCJIa. ApupMETHUUECKHE OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU mmiockocTH. dopmyna Myaspa.
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Kopnu N-oii cTenenn n3 KOMIUIEKCHOTO 4ncia. [[puMeHeHrne KOMIUIEKCHBIX YHCEN IS
peteHust GU3UYECKUX U T€OMETPUUIECKHUX 3aa4.

YpaBHeHNns U HepaBeHCTBA

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

Ot60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI c ITIOMOUIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. PerieHre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS IOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHWS] CUCTEM W COBOKYIHOCTEH palUOHAJIBHBIX,
UPPaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTAPU(PMUUECKUX YpaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHUI, CHCTEM U HEPABEHCTB K PEILICHUIO MaTEMAaTUYECKUX3a/1a4
U 337a4 M3 pa3IMYHBIX 00JIaCTel HayKu M peaJbHOM JKU3HM, HUHTEpIpeTanus
IIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TPAPUKH

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

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPAPUKHU.

['paduueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTOo bl
peneHns 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS NPOLECCOB U
3aBHCHMOCTEH, KOTOPbIE BOZHUKAIOT IPU PELICHUH 3a]a4 U3 JPYTHX YU€OHBIXIIPEIMETOB
Y PEAIbHOM KU3HU.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TpPOU3BOJHOM K HCCIENOBAaHWIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl. HaxokneHne HauOOJbIIEro M HAaWUMEHbBIIETO 3HAYE€HUN HENpepbIBHOU
(GYHKIIMHM Ha OTpe3Ke.

[IpuMeHneHne MpON3BOIHOM ISl HAXOKICHUS HAMITYUYIIETO PEIICHUS B PUKIAIHBIX
3aJja4ax, /Ui oNpeeNieHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOTr0 (popMyIIon miu
rpaduxom.

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

HNurerpan. ['eomeTpuueckuil CMBICI WHTETpasia. BpruucieHune onpenenéHHoro
uHTerpana no ¢popmyne Herorona—Jleitbuuna.

[IpumeHeHne uHTErpana AJjid HaXO0XKAEHUs IUlomaaed IocKux Gpuryp u o0bEMoB
r€OMETPUYECKUX TEII.

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

K koniy o6yuenus B 10 kiacce o0ydaroniuics MojJyqduT CICAYIOIMIKNE MPeIMETHBIC
PE3YNIBTATHI 10 OTEIBHBIM TeMaM (eAepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOrO aHATTU3a»:

Yuciia v BBIYUCICHUSA:

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

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PELIEHUS MPUKIATHBIX 3aa4 U3 Pa3iIMuHbIX
OTpaciiell 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIYUCICHUS, NpPaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3YyJIbTaTa BBIYUCICHUN;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
NOIXOIAIIYI0 OPMY 3aIIUCH IEUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAJIBHBIM IIOKa3aTeleM;

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

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

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

YpaBHeHHS U HEPABEHCTBA:

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

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

CBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWIECHA, MPUMEHATH JIEeJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera misa pemenus
3ajay;

CBOOOJHO OMNEpPUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHM, MaTpHla,
ONPENEIUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIOJIb30BaTh CBOKMCTBA
OTIpeAeNuTeNs 2 X 2 NI BBIYUCICHHUS €r0 3HAYeHUs, MPUMEHSATh OMPEACIUTEH JJIs
peuIeHUs] CHUCTEMbl JIMHEHHBIX YPAaBHEHMM, MOJEIUPOBATh pPEAJbHBIC CHUTyallUU C
IIOMOIIBIO CHCTEMBI JIMHEWHBIX YPABHEHWH, MCCIEN0BAaTh ITOCTPOEHHBIE MOJEIH C
IIOMOIIBIO MATPHUIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATH ITOJYYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBITIOJIHATh TIPEOOPA30BAaHUS YHCIOBBIX BBIPAXKCHUHN, COAEPXKAIIMX CTEIICHH
C pallMOHAIBHBIM TIOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa JIOTapu(PMOB [JIs1 MpeoOpa3oBaHUs JIOTrapUPMUUECKUX
BBIPAKCHUM;

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

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (GopMynbl s mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUM;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HEe0OXouMble (OPMYJIBI ISl PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;

MOJICTTUPOBATh PEAJIbHBbIE CUTYallMd Ha SI3bIKE ajareOpbl, COCTABIISITh BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIIOBUIO 33Ja4d, HCCIIEI0BaTh IOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM amnmnapara anreOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aUMHO OOpaTHble (DYHKIMH, KOMIO3ULUs (PyHKIMH, rpaduk (YHKLHH, BBIIOIHITH
aJIEMEHTapHbIE PpeoOpa3oBaHus rpaPuKoOB HYyHKIIHIA,

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

CBOOOMHO  OMEpUPOBaTH TMOHATHSAMH: UYETHBIE M  HEUETHBIE  (PyHKIUH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOoJIbllIee 1 HaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;
cBOOO/IHO ONEPUPOBATH MOHITUSAMHU: CTETICHHAS (DYHKIIUS C HATYPAIBbHBIM U IIEJIBIM
nokazarenemM, rpaQuk CTeneHHOW (QYHKIMHU C HATypaJbHBIM U LEJIbIM IOKa3aTeleM,
rpa@uk KOpHS N-OM CTENeHW Kak (PYHKUMU OOpaTHOM CTENEHUW C HATypabHBbIM
MOKa3aTeJeM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBaApaTUIHAas U IPOOHO-THMHEWHAs (QYHKITUH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(PUKOB;

CBOOOMHO OMEpUPOBaTH TMOHATUSMHU: TIOKa3aTeNbHAas W JIoTapupMHUUecKas
(GYHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadyKH TSl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpeseNeHNue TPUrOHOMETPUUYECKUX (PYHKINUN YHCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku GYHKIIUH A7 MCCIEAOBAHUS MTPOILIECCOB U 3aBUCHMOCTEH
OpU pelleHuH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXaTb
dbopMynaMu 3aBHCUMOCTH MEXy BETHUNHAMU;

Hauvaja maTeMaTH4eCKOro aHaJIM3a:

CBOOOZIHO OMEpUPOBaTh MOHATHSAMHU: apumeTnyeckas U TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaIOIIasi Te€OMETpUYECKas MpOorpeccusi, JUHEHHBIM u
HKCIIOHEHLIMATBHBIA POCT, (POpMyJa CIOXHBIX MPOIEHTOB, HUMETh IPECTABICHHEO
KOHCTAHTE;
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HCIIOJIB30BaTh MPOTPECCUU JIJISl pELIEHUS pealbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa;

CBOOOZIHO OIEpPUPOBATh MOHATUSMU: IOCJIEN0BATENBHOCTh, CIIOCOOBI 3aJaHUs
IIOCJIEIOBATEIBbHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEA0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHaN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX;

CBOOOZIHO ONEpUPOBATh MOHITUSIMM: HENpPEPBIBHbIE (YHKIMHM, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka QyHKIIHH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIU JIJIs1 peLIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBATH MOHATUSMU: MEpBas M BTOpas MPOU3BOJHBIE (YHKIUH,
KacaresibHas K rpaduKy QyHKINH;

BBIYMCIISITh TPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3UIIMHU ABYX
(GyHKIUI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh F€OMETPUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOJHOM JIs1 pEIICHUS
3ajay.

MHoskxecTBa M JIOTHKA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMHU: MHOXKECTBO, OMEpPAIMU HaJl MHOKECTBAMU,

VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amImapar sl ONMKUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, MIPU PEIICHUU 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATHh TMOHATHUSMH: OMNpEJICICHHE, TeopeMa, YpaBHECHHE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, 0KA3aTeIbCTBO, PaBHOCHIJIbHBIC
YpPaBHEHUS U1 HEPABEHCTRBA.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIy4IHUT CIETYIOIINE MPEIMETHBIC
pE3yNbTaThl IO OTIEIBHBIM TeMaM (efepalibHON pabouel MporpaMMbl y4eOHOTo Kypca
«Anredpa 1 Havajga MaTEMaTUYECKOTO aHATTU3a»:

YucJia ¥ BbIYHCTICHUA:

CBOOOJHO OINEpUPOBATh MOHSITUSMU: HATYpallbHOE U II€JI0€ YHUCIO, MHOXKECTBA
HATYpPaJIbHBIX U LEJIbIX YUCEII, UCTIOJIB30BaATh MPU3HAKHU JETUMOCTH Lenbix yncen, HO/J
1 HOK HatypanbHBIX YuCeN AJi pelieHus 3a1ad, IPUMEHSTh alroput™ EBKina;

CBOOO/IHO OIEpUPOBATH MOHITHEM OCTAaTKa MO MOIYJIIO, 3aMIMChIBATh HATypaAJIbHBIC
YHUCJia B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATHUSAMH: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX 4HCeJ, MPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B alre0Opandeckol Hu
TPUTOHOMETPHUUECKON ¢dopMe, BBINOJHATH apUPMETHUYECKUE OINepalud ¢ HUMH H
n300pakaTh Ha KOOPJMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHATHUSMH: UPPANHUOHAIBHBIC, TOKA3aTeIbHBIE |
jgorapuMUYECKHEe HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C MOMOIIbI0 PaBHOCHIbHBIX
IIEPEXO0/IOB;

OCYIIECTBIISTH 0TOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS,
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CBOOO/IHO ONEPHUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HEoOXOoauMble (QOPMYJIBI JUJISI PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUN U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl W CHCTEMBI-CIIEICTBUSA, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAJIBHBIX, HPPAlUOHAIbHBIX, IIOKA3aTCIbHBIX MU
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paluoHalbHbIe, UPPAlMOHANbHbIE, TTOKa3aTeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUYECKUE YPAaBHEHUA U HEPABEHCTBA, COACPIKALLNUE MOYJIU U I1ApAMETPBI;

MPUMEHSTH I'paPUUECKUe METOBI ISl pELIEHUS] YPAaBHEHUI U HEPABEHCTB, a TAKKE
3a/1a4 ¢ IapaMeTpamu;

MOJEJIUPOBATh peajbHbIE CUTYAIIMH Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a7a4M, UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, WHTEPIPETHPOBATH IMOJYyUYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

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

CTPOUTH I€OMETpHUecKHe oOpa3bl ypaBHEHHUH M HEPaBEHCTB Ha KOOPIAMHATHOM
IJIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauaja MmaTeMaTH4ecKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOJHYIO Ul UCCIENOBaHUs (PYHKUMUM Ha MOHOTOHHOCTb U
IKCTPEMYMBI;

HAaXOAWTh HauOoNblllee W HaWMEHbIee 3HA4YeHUA (YHKIMKW HENpPEepHIBHON Ha
OTpE3KE;

UCIIONIb30BaTh  MPOM3BOAHYIO  JUISI  HAaxOXKIACHHMS  HAWIYYIIEro  peIIeHUs
B MPUKJIAJHBIX, B TOM YHCJE COLMATBbHO-3KOHOMMUYECKUX, 3aJa4ax, JJis ONpeIeeHHs
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION WU TpaduKom;

CcBOOOZHO OMEpUpPOBaTh MOHATHSIMH: MEPBOOOpaA3HasA, ONpeneiaEHHbIH HHTErpal,
HaXOJUTh MEPBOOOPA3HBIC FNMEMEHTAPHBIX PYHKIMHA U BBIYUCIIATH HHTETPAT 10 (opMyIie
Hrrorona—JleiiObuuiia;

HaXOJWTH TUIOMIAIN TUIOCKUX (PUTYp B 0OBEMBI TEJ C TOMOIIBIO HHTETrpaa;

UMETh TPEJCTaBICHHE O MaTeMaTHUYeCKOM MOJEIMPOBAaHUM Ha TMpUMEpPE
cocraBieHus nudpepeHnalIbHbIX YPaBHEHUM;

pemarh TpPUKIATHBIE 3a7add, B TOM YHCJE COIMATbHO-d)KOHOMHUYECKOTO H
bu3nyecKoro xapakrepa, CpeCcTBaMH MaTeMaTUIECKOTO aHAIH3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haspanue KomnuectBo OCHOBHBIE BU/IBI JIEATEIIBHOCTH
OcHOBHOE coepKaHrE
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-
NEHUCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHL. Juarpammel Diiniepa — Benna. JUTA OTIMCAHUA X014 PELICHUS

ParmonansHbIC ypaBHEHHS
1 HEpaBEHCTBA.

CucreMsl JJMHEHHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUIS1 PELLICHUS 3aa4.

Panmonanpnbie uncna. OOBIKHOBEHHEIE
U JICCATUYHBIC APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pELICHUS TIPUKIIAIHbIX 3a]1a4.
JlercTBUTENBHBIC YUCIIA.
ParmonanpHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIESCKHE ONeparuu

C IEHCTBUTEIILHBIMHA YU CJIAMH.
Moaynp AEWCTBUATENBHOTO YUCIIA U €TI0
cBoiicTBa. [Ipubnmkénneie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKUKA U OLIEHKA pe3yyibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKHX 3aa4, a TAKKe
peabHbBIX MPOLIECCOB U SIBJIICHUI.
OnepupoBaTh NOHATUSIMH:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoaANdecKast Ipoob, MPOLIEHTH;
UpparmoHaIbHOE U ACHCTBUTEIHHOE
YUCII0; MOAYJb JE€HCTBUTEIBLHOTO
YUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeICHUSI
MPUKIIAIHBIX 33]1a4 U3 PA3JIMYHbIX
OTpacjer 3HaHUU U pEATbHOM KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKY U OLIEHKY PE3yJIbTaTa
BBIYMCJICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUM
Y HEPAaBEHCTB. MHOTO4IEHBI OT OJHON
IIepeMEHHOMU. JleneHne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LEIBIMU
kod(ppunmnentamu. Teopema Buera.
Pemenne cucrem TMHEHHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEeHUW. OnpenennuTenb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHeHUM. Pemenne npukiiaaabix
3aJ1a4y C IOMOIILIO CUCTEMBI JTMHENHBIX
YPaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pelIeHUs pallMOHANIBHBIX U APOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSAMHA MHOTOUJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU,;
MIPUMEHSATH JCJICHUE MHOTOYJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera 1t penreHus
3ajad.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPABHCHUH, MaTPULIA,
OIPEICTUTENIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTeisi 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUS1, IPUMEHSTh
OIPEICITUTEIIN ISl PEIICHUS CUCTEMBI
JIMHENHBIX YPABHEHUM.
MoaenupoBaTh peajgbHbIE CUTYalluu
C IOMOIILIO CUCTEMbI JTUHECHMHBIX
YPaBHEHUI, UCCIEN0BATH
MMOCTPOEHHBIE MOJICIIH C TIOMOIIBIO
MATpPHIL U OIIPEIICITUTEIIE,
MHTEPHPETUPOBATH MTOTYUECHHBIN
pe3yJbTaT
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OyHKIUYN U TpaduKy.
Crenennast QyHKIUS
C IeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpazoBanus rpadhukoB GyHKIIH.
OO6nacTp onpeaeieHUs U MHOYKECTBO
3HaueHui PpyHkuu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOMTOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[IpomexxyTkr MOHOTOHHOCTH
dbyHkuu. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Haubonpliee 1 HauMeHbllee
3HauYeHUE (DYHKIIMHU HA TPOMEXKYTKE.
JluneiiHas, KBaJApaTHIHAS U APOOHO-
nuHeHas QYyHKIUHA. DIIEMEHTapHOe
UCCIIEIOBAHUE U TTOCTPOCHHE rpauKoB
9TUX (PYHKITUH.

Crenens C 1e1bIM MOKa3aTeNIeM.
bunom Herorona.

CremneHHast QyHKITUS C HATYPaJIbHBIM
Y LIEJIBIM MOoKa3zaresieM. E€ cBoiicTBa

u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObl 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHble (PYHKIINH, KOMITIO3UIIUS
byHkmii, rpadgux GyHKIMH, 00IaCTh
oIpesiesIeHUs] U MHOKECTBO 3HAUECHU I
GyHKUMH, HYJIH PYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHasA, KBaJlpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 351eMEHTapHbIe
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GbyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIUU HA IPOMEKYTKE.
dopmyIMpoBaTh U WILTIOCTPUPOBATH
rpau4IecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (yHKIUH.

Bripaxkats popmynamu 3aBUCIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONPEICIIEHNE U CBOMCTBA
CTETEHH C LIETIbIM MTOKa3aTeNeM;
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noAXoAsIyIo popmy 3anucu
JNEeUCTBUTEb-HBIX YMCEN JJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTnieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTh, 3aIIUCHIBATH
N-O CTEIECHHU. HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA. | B CUMBOJIMYECKOU (popme
HppanmonanbHbie [IpeoOpazoBaHUs YUUCITOBBIX Y YICIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXEHUI, COIEPKAILINX CTENEHU N-oii cTeneHu AJis MpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HNppannonanpHble ypaBHEHHUS. Haxonuts peuienns uppaloOHAIbHBIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
UPPALMOHAIBHBIX YPAaBHEHUM. PaBHOCWIBHBIX IIEPEXO010B WIH
PaBHOCUIIBHBIE TIEPEXO/BI B PEIICHUA OCYIIECTBJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUU KOPHS
CaoiicTBa 1 rpauk KOpHs N-oif N-o¥i CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (yHKIMU 00paTHOM JUIsl QYHKIIUU CTENEHH C HATypajbHbIM
CTEIEHH C HATyPAJIbHBIM [TOKA3aTEIEM IIOKa3aTeaeM
[TokazarenbHast PyHKIHMSL. 10 Crenenb ¢ paMOHAJIBHBIM DopMyIupOBaTh ONPEIEICHNE

IToka3arenbHble ypaBHEHUS

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

CTENEHU C PallMOHATIbHBIM
MIOKA3aTENEM.

BrimonasaTs npeodpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COJIEPKAIUX
CTENEHU C PAllMOHATIBHBIM
II0KA3aTeJEM.

Hcnonr3oBath 1iudpoBbie pecypeh
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JUIS IOCTPOeHUs Tpaduka
NOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CoiicTBa JlaBatb onpeneneHue iorapudma
Jlorapupmuyeckue norapudma. JlecssTuuHbIE U YHCIIA; JECATUIHOTO U HATYPAJIBbHOTO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. jorapugma.
[IpeobpazoBaHue BbIpaKEHUH, Ncnons3oBatk cBOMCTBA T0oTapu(MoB
coJiepKallux Jorapu(pmsl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckast GyHKIHS, J0orapu(pMUYECKUX BbIPAKEHUN.
e€ cBoiicTBa U rpaduK. Ctpoutsb rpaduk JorapupmMudecKoi
Ucnonb3oBanue rpaduka GyHKIUU GyHKIIMU KaK 00paTHOM
IUISl PELIEHUST YPABHEHUM. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIorapuPMUIecKoil PyHKITUU
OCHOBHBIE METOBI PELIEHUS JUISl peLIeHUs 3a/1ay.
Jaorapu(pMUYECKUX YpaBHEHUH. Haxoaute pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU Jorapu(pMUUECKUX ypaBHEHU N
JaorapuMUYECKUX YpaBHEHUHN C IIOMOIIBIO PABHOCHIIBHBIX NEPEX0JI0B
WM OCYILECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHycC, KOCUHYC, TAHT'€HC U KOTaHreHC | [laBaTh ompeneneHus CuHyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCUHYC,
APKKOCHUHYC U apKTAaHT'€HC YUCIOBOIO
aprymMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHI'€HCa
YHUCJIOBOI'O apTyMEHTA; a TaKKe
apKCUHycCa, apKKOCUHYCA U
apKTaHreHca yucia.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMI YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUICCKHEC
dbopmynsl. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKCHHH.
Perienne TpuroHOMEeTpUYECKUX
ypaBHEHU

[IpuMeHATH OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI

IUI IPpeoOpa30OBaHUs
TPUTOHOMETPUYECKHUX BBIPAXKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJjaHUS TTOCIEI0OBATEILHOCTEH.
Meroa MaTeMaTU4E€CKOM MHITYKIIUH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHan3a 0€CKOHEYHO MaJIbIX.
Apudmernueckas 1 reOMETpUYECKas
MIPOTPECCHUU.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJIbHBIN
pocrt. Huco e.

dopmyJia CIOKHBIX MPOIEHTOB.
Hcrnionp30BaHue Nporpeccun

JUISL pEIIeHUsT peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
IIOCJICA0BATCIALHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; HCCIIEI0BATh
MOCJIEI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TonmyyaTs npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apu(pMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTPECCUH, HAXOAUTH CYMMY YWICHOB
MPOTPECCUM, a TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON IPOTPECCUM.
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Hcnonp3oBath mporpeccun

JUISL PELLICHUS 33/1a4 MIPUKIIATHOTO
Xapakrep.

[TpumeHsITh POpMYITy CIIOKHBIX
MPOLICHTOB JIJIs1 PEIICHUS 3a]1a4
U3 peaNbHON MPAKTUKHU

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble (yHKIUU U UX
cBorcTBa. Touka paspsiBa.
AcuMnToTel rpaduKoOB (PYHKIUH.
CaoiicTBa (yHKIIMI1 HEIPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 115 petieHus 3aaay.
IlepBas u BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpeaenexnue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipou3BOaHBIE DTEMEHTAPHBIX
dbynknui. [TpousBoaHass CyMMsl,
IIPOU3BENCHUS, YACTHOIO U
KOMITO3UIINH (DYHKITHI

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

[IprMeHATh CBOKMCTBA HENMPEPHIBHBIX
GbyHKIUN 715 peleHus 3a1a4.
OnepupoBath MOHATUAMM: NIEPBASI U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIBHOM.
Bprauciiate npou3BOIHBIE CYMMBI,
IIPOU3BENCHUS, YACTHOTO U CII0KHOU
(GyHKUIHU.

N3y4yaTh MpOU3BOIHBIE DIIEMEHTAPHBIX
(GyHKUIHH.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UIECKHUI CMBICH POXU3BOTHOM

JUISL pELIEHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcHOBHBIE TOHATUS Kypca anreopsl [IprMeHATh OCHOBHBIE OHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHajan3a anreOpbl ¥ Ha4YaJl MAaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJIM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTHU3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IIKOJIbHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC

C MOMOIIBIO MPOU3BOTHOM

K UCCIIEA0BAHUIO (PYHKIIUN

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBIIIETO 3HAYEHHUSI HENPEPHIBHOMN
GyHKIIUM Ha OTpE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKJICHUSI HAaWTYYIlIEerO
pelIeHus B IPUKJIAAHbBIX 33/]auax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumus ¢hyHKIuH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAUHATHOMU
IUIOCKOCTH

Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pa3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMpbI) 00yJaronuxcst
HccnenoBanune (GyHKINN 22 [IpuMeHeHne Npon3BOIHOM Ctpoutb rpadpuk KOMITO3UITUU

(GYHKUIMN ¢ TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEOBAHUS U CBOVICTB KOMITO3HUIUU.
CTpouTh reoMeTpudecKue 00pasbl
YPaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOU INIOCKOCTH.
Hcnonp30BaTh NMPOU3BOAHYIO

JUTsL UcclleoBaHus QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJbIlIee U HAMEHbIIEEe
3Ha4YeHUs PYHKIUU HEMPEPHIBHOUN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEIOBAHMUS.

Hcnonp30BaTh NPOU3BOIHYIO

JUTSl HAXOKJIEHUSI HAWITYYIIIEro
pelieHus B IPUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUISL OTIPENIEIIEHNUS] CKOPOCTH

Y YCKOPEHUS MPOLECCa, 3aJaHHOTO
dbopmyIioi uiau rpauKoMm.

[Tonmy4ats npencraBieHue
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O MPUMEHEHUHU NPOU3BOTHOU
B PA3JIMYHBIX OTPACIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBatTh NOHITUSIMU:
nepBoooOpasubixX. [lepBoobpaznbie nepBooOpasHas U OnpeIeIEHHBIN
aneMeHTapHbIX QyHKIui. [IpaBuna unterpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS ePBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIMMN U BBIUUCIATH
HNurerpan. ['eoMeTpruiecKuii CMbICIT uHTerpai no gpopmyne HeroTona—
UHTETpaia. Beruucienue JleliOHuIa.

ONPEEIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleitOnuma. U 00BEMBI TeJT C TOMOIIBIO
[Ipumenenue uHTErpaia OTIPEICIEHHOTO UHTErpalia.

JUTS1 HAXOXKIEHUS TII0IIAIeH 3HAKOMUTBCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00BHEMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHINaIbHbIX YPABHEHUIA.
[Ipumepsl permeHni [Tosny4daTe nipeacTaBiICHUE O 3HAYCHUHN
muddepeHnnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MaremaTuyeckoe MoJIeIUPOBAHKE B Pa3BUTHH MaTEMaTHKH

peanbHbBIX MPOLIECCOB C TOMOIIIBIO

nuddepeHIanbHbIX YPaBHEHUI

['paduxu 14 Tpuronomerpuyeckue QyHKIIHH, UX Ucnons3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBa U rpaduKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO V3y4YE€HUS UX CBOMCTB.

HEPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuronoMeTpuueCcKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOPHEHU € IIOMOIIBIO
TPUTOHOMETPUUECKOU

OKPYHOCTH.

[TpumensTh HOPMYIBI TPUTOHOMETPHUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBatk UGPOBBIE pECYPCHI
JUTSl IOCTPOCHHMS M KCCIIEIOBAHUS

rpagukoB QyHKIIHIMA

HppannoHanbHbIe,
MOKa3aTelIbHbIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

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

OCHOBHBIC METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIBHBIX H
aorapuMHUYECKUX YPaBHCHUHN U
HEPaBECHCTB

[IpuMeHsTh CBOMCTBA ITOKA3aTEIBHOU
U JjorapumMudeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJILHOCTh
MEePEeX0/I0B.

Pemats uppanrioHasibHbIC U
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHIIBHBIX
MEePEXO0/IOB.

Hcnonb3oBaTh rpauuecKre METO b
Y CBOWCTBA BXOJSIINX B YpaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUISL pEIICHUS 3a/1aun
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KommiekcHble uncia

10

KomnekcHsle uncia. Anredpandeckas
Y TPUTOHOMETpUYEcKasi POpPMbI 3aIUCU
KOMIIJIEKCHOT'O YHCJIA.
ApudmeTrnueckue onepamnuu

C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxkeHne KOMIUIEKCHBIX YUCEl

Ha KOOPAUHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTEIIEHU U3 KOMIUIEKCHOT'O YHCJIa.
[IpuMeHeHre KOMIUIEKCHBIX YK Cell

JUI pelieHus: GU3NIECKUux U
r€OMETPUYECKHX 3a]ad

OnepupoBaTh NOHATUAMHU:
KOMIUIEKCHOE YHCJI0 U MHOKECTBO
KOMIIJIEKCHBIX YUCEN.
[IpeacTaBisTh KOMIUIEKCHBIE YU CIIA
B alreOpanveckon u
TPUTOHOMETPUUYECKOM Popme.
BrinonusaTe apupmernueckue
onepaluy ¢ HUMHU.

N300paxaTh KOMILIEKCHBIE YU CIIA
Ha KOOPJAMHATHOU INIOCKOCTH.
[Ipumensars popmyny Myaspa u
N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0i1 CTENEHU U3 KOMILJIEKCHOTO YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
IPUMEHEHUSI KOMILJIEKCHBIX YMCET
JUISl pELIEHUS] TEOMETPUYECKUX U
dbuznyeckux 3agau

HaTypaJ'H:HI)Ie H O CJIbIC YHCiIa

10

Harypanbhbie u nensie uncna.
[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
uensix yucen, HOJl u HOK, octaTtkoB
10 MOAYJIIO, anroputMa EBknnaa

IJIs1 pELICHUS 3aa4 B IIEJIbIX YHACIIaX

OnepupoBath MOHATUSMH:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
yuced.

Hcnonp30BaTh NpU3HAKYU AEITUMOCTH
LIEJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/I n HOK HarypanbHBIX YHCElT;
anroput™ EBKkimaa miisa permeHuns
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3a/1au.

3anuceiBaTh HATYpaJIbHbIC YHCIIA

B Pa3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUYHUCJICHUS

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OneprpoBaTh NOHATUSMU: CUCTEMA U
MppanoOHaIbHbIX PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHECHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WIIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLMOHAIBHBIX, IOKA3aTEIbHbIX U Haxomute pemenus cuctem n
JAorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEW LIENBIX
IIpuMeHeHre ypaBHEHHI, CUCTEM U PalMOHAIBHBIX, UPPALIMOHAJIBHBIX,
HEPABEHCTB K PELLICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETALUs K PELICHHIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 pa3IMYHbIX 00JacTeil 3HaHUU 1
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Hcnonb3oBaTh HUPPOBLIE
pecypcsl
3agauu ¢ napameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemienus

MOKa3aTeNIbHbIE, TIOTapu(MHUIECKIE U
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeNIbHbIX, JOTapU(PMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN
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C mapameTpaMu.
[TocTtpoenue u nccieqoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYallu¥ C IOMOUIIBIO YPABHECHUM,
CHCTEM YPaBHEHUW U HEPABEHCTB

C mapaMeTpaMu

Y HEPABEHCTB, COAEPXKAIINX
MOJYJIHM U IIapaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMH, a TaKkKe
uccienoBanne (QyHKIMN MeTogaMu
MaTeMaTH4YECKOr0 aHAJINA3A.

CtpouTs 1 uccneaoBaTh
MaTEMaTUYECKHE MOJIEIIN PEAJIBHBIX
CUTYyallli C IOMOIIBIO YPAaBHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMmeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC IIOHATHS U METOBI Kypca,
0000111eHrE U cCUCTEMATU3AlIU 3HAHUI

MopenupoBaTh peajibHbIE CUTYallUU
Ha SI3bIKE aNIreOpbl, COCTABISATh
BBIPKCHMUSI, ypaBHCHUS, HEPABEHCTBA
¥ UX CHCTEMBI 110 YCIIOBHIO 331a4H,
UCCJIEI0BATh MMOCTPOCHHBIE MOJICITH

C UCTIOJIB30BAHUEM armapara aareOpsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumenaTs GyHKIIMH

JUTSI MOJICITMPOBAHUS M HCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagabie 3a1aumu,
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B TOM YHCJIE€ COLIMATIBHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapaxkTepa, CpeJCTBAMHU aNTreOphbI
¥ MaTEMaTUYECKOTO aHaJI13a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

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

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBAsieTCSl OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CPEIHEro OOIero
o0Opa3oBaHMsl, TaK KaKk 00ECIIeYnBaEeT BOZMOKHOCTh U3yUEHUs JUCIUILTUH €CTECTBEHHO-
HAy4YHOU HaNpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1UKJIa. [ockoabKy Toruueckoe
MBINIIICHHWE, (GopMUpyeMOe TpH U3YYCHUH OOYYaIOMMMHUCS TOHSATHHHBIX OCHOB
TEOMETPHUH, TPU JI0KA3aTEIBCTBE TEOPEM M TIOCTPOCHUHU IETOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUN TEOMETPUUYECKUX 3a]1a4, yMEHUE BBIIBUTATh U OMIPOBEPTaTh
THITOTE3bI HEMOCPEICTBEHHO MCTIONB3YIOTCS MIPH PEIICHUH 3aa4 €CTECTBEHHO-HAYYHOT O
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YpOBHE — pa3BUTHE WHAMBHUAYAIBHBIX CIIOCOOHOCTEH OOydYaroImUXCs MPU H3Yy4YEeHUHU
reOMETPHUH, KaK COCTaBJISIONIEH IpeIMeTHON o0nacTu «MaremaTtuka U MHQOpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKUX
TCOMETPUUYCCKHUX 3HAHUHN B JCHCTBUHN, CHEITUPUIHBIX TEOMETPUH, ¥ HEOOXOIUMBIX JIJIS
YCIIEIIHOTO MPO(ECCHOHAIBHOTO 00pa30BaHUsA, CBS3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuopuTeTHBIME 3aJjayaMyd  Kypca TEOMETpUU Ha YIIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U YCHIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

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

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONIUX OINKMCHIBATh W M3y4aTh Pa3HBIC SBICHUS
OKPYXAaIOIEro MHpa, 3HAHWE TMOHATUWHOTO afmaparta mo pasaeny «CrepeomeTpusd
y4e0HOT0 Kypca reOMETpHH;

dbopMupoBaHWE YMEHHS BIJIaJIeTh OCHOBHBIMU TOHATHSIMH O TMPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyIT U YMEHHE
WX TPUMCHATh, YMCHHUS JOKA3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pelIeHus 3a1ad;

(dbopMupOBaHrE YMEHHI pacliO3HABATh HA YEPTEkKaX, MOACISAX U B PEATbHOM MUPE
MHOTOTPAaHHHUKH ¥ T€Ja BPAIICHUS, KOHCTPYHUPOBATH TEOMETPUUCCKUE MOJIEIH;

¢opMuUpoOBaHHE TOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX Teopuid, (OPMHpPOBAHWE TIOHUMAHUS POJIU  AKCHOMATHKHU MPH
IIPOBEJCHNN PACCYKIACHNN;

dbopMHpoBaHME YyMEHUS BIAAETh METOJAaMU JOKAa3aTelbCTB W aJITOPUTMOB
pelieHus, YMEHUS UX MPUMEHSATh, MPOBOAUTH OKA3aTECIbHBIE PACCYXKICHUS B XOJE
pellIeHus] CTEPEOMETPUUECKUX 3a]ad U 33/1a4 C MPAKTUYECKUM COJIEPIKaHUEM,
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(opMUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTEJIbCTB NP OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJIM AKCHMOMATUKH B IPOBEACHHM JEITYKTHUBHBIX
paCCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOy4arolmuxcs,  TO3HABATENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHIH,
KPUTUYHOCTH MBIIIJIEHUS, HHTEpPECA K U3yUYEHUIO T€OMETPUH;

(dopMupoBaHre QyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUSI TE€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH
B PEAIbHBIX JKU3HEHHBIX CUTYyallUAX U IPU U3YyYEHUM JPYIHX YUYEOHBIX IPEIMETOB,
IIPOSIBJIEHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOAEIUPOBAHUS PEAbHBIX CUTYAIUH,
VICCJIEIOBAHMSI IOCTPOCHHBIX MOJIEIIEH, MHTEPIPETALIMHU [TOJIYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH  COJIEpKATEIbHBIMA ~ JIMHUSAMH  y4eOHOro Kkypca «l'eomeTpus»
B 10-11 «maccax sBustorcs: «lIpssMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpameHus», «BeKTOpbl U1 KOOpAMHATEI B MPOCTPAHCTBEY,
«/IBM>KEHHMSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHuME «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETPUU Ha yriayOnéHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXKaTelbHbIM JIMHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTUYECKUX YMEHUN pachpelesieTcsi He TOJbKO MO COJep KaTeIbHbIM
JUHUSM, HO U 1o rogaMm oOyuenus. CoxaepkaHue 0oOpa3oBaHHsA, COOTBETCTBYIOIIEE
NpeAMETHBIM  pe3yibraraM  ocBoeHus  DenepanpHOr  pabodeil  mporpammel,
pacnpenenéHHbIM 10 rogamM OOy4eHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, MPHUHIMIMAIBHBIM  BompocaMm oOydaromuecs oOpauainuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAa/ICHUE FEOMETPUYECKUMHU MTOHATUSIMU
YW HaBbIKAMHM [OCJIEIOBATEIbHO M IMOCTYNMATEIbHO, C COONIOACHUEM MPUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIKOYAaTh B OOIIYI0 CHCTEMY I€OMETPUYECKHX
MPEACTABICHU OOYYalOIIMXCS, pacmupsiss W yriyousst e€, o0pasys TpOodHbIC
MHO>KECTBEHHBIE CBSI3U.

[lepexon K U3y4eHHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHuuanum 00y4eHus, HOCTPOEHUS! MHIUBUTYJIbHbBIX
0o0pa30BaTeNbHBIX NpPOrpaMM, OOECHEYUTh YIIAyONEHHOE H3yuYE€HHE TE€OMETPUUKAK
cocTaBsitoneil yuebHoro npeamera «MaremaTrukay;

MOJFOTOBUTh OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTEeMaTHKU C Y4ETOM
BbIOOpa Oynymieir mnpodeccuu, obecrednBas MPEEMCTBEHHOCTh MEXKIY OOIUMU
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomeTpus» Ha yriayOIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Hememwo), B 11 xmacce — 102 wgaca (3
yaca B HEJIEIH0).
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COAEPKXAHUE OBYUEHUA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUHN CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLINECH,
IapajuleNIbHblE M CKpEIIMBArOIIKeCs NpsMble. [Ipu3Haku CKpEmMBAIOMMXCS MPSAMBIX.
[TapajutesIbHOCTD MPSMBIX W IUIOCKOCTEW B INPOCTPAHCTBE: IAPAJIICIbHBIE IPSIMBIEB
IIPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSAMBIX, NTAPATUIEIIBHOCTh MPSIMON U IIJIOCKOCTH.
[lapamnensbHOoe M IEHTpAIbHOE MPOCKTUPOBaHHE, H300paxkeHue Quryp. OCHOBHbBIC
CBOMCTBa MapaJUieIbHOTO MNpOoeKTUpoBaHusA. M3o0pakeHue Quryp B mHapajieiabHOU
IPOCKIMHU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YIOJ MEXIYy HPSIMBIMHU
B IpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEN: MapasulesibHbIEe IUIOCKOCTH, CBOWCTBA
napajuiebHbIX MI0ckocTel. IIpocTeiimme mpocTpaHCTBEHHbIE (PUTYpHl HA TUIOCKOCTH:
TETPa’Ap, NApALIEIEIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepnieHIUKYISAPHOCTh MPSIMOM M IUIOCKOCTH: NEPIECHAUKYJSPHBIE MPSMBIEB
IIPOCTPAHCTBE, MPSAMbBIE MAPAJIIEIBHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH, MPHU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U TUIOCKOCTH, TEOPEMA O MNPSMOW MNEPIEHIAMKYISAPHOU
mI0cKocTu. OpTOoroHanbHOE NPOEKTHpOBaHME. [lepneHAUKYIsIp W  HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IIJIOCKOCTH, IPOEKIUA
buryps Ha IIJIOCKOCTB. IlepnieHIUKYISPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepeHANKYIAPaAX.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yTiia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEpTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yrosbHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbBHBIN Napajuiesienune] u ero coictea. Kparuaiimue nytu
Ha [IOBEpPXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbHas nupammujaa, IpaBUIbHAs U YCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBWwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOTOTPAaHHMKHU: IIpaBWJIbHAs MNpHU3Ma M IpaBWIbHAA NUPAMUA, [PAaBUJIbHAL
TpeyrojbHasl MUpamMuia U MpaBUIbHBIN TeTpasp, KyO. [IpencraBieHue o npaBuiIbHbBIX
MHOI'OTPAaHHUKAX: OKTadp, JOAEKAdAP U UKOCAIP.

Bbruncnenue 31eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHaiu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIAlb OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMON npu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH MPaBUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

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

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpPaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOXEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMCTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [TIoHsATHE KOMIUIIaHApHbIE
BEKTOpHI. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuno mnapamnenenumnena.
Teopema 0 pa3iioKEeHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKkTOpaM. [IpssMoyroibHas
cucteMa KoopauHaT B npoctpanHcTBe. Koopaunatsl BekTopa. CBS3b  MEKIY
KOOpJIMHATAMH BEKTOPa W KOOPJIMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruecKas
MOBEPXHOCTh, OOpa3ylolue TMoBepxHoCcTell. Tena BpalleHUs: MWIMHAP, KOHYC,
yCeu€HHbId KOHYyC, cdepa, map. B3aumHoe pacnosioxkeHue cdepbl U IUIOCKOCTH,
KacaTeJlbHas IIIOCKOCTh K cpepe. M3o0pakeHune Ten BpallieHus Ha miiockoctu. Pa3séprka
UIMHApa U Konyca. CumMeTpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena M ciuenctBus u3 He€. OO0BEM mpsMON W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMubl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KoMOuHamu Ten BparieHus ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BMcaHHas B IWJIMHID,
oInrcaHHas okoJo uinuHapa. [lepeceuenne cdepsol u mapa c miockoctbio. Kacanue mapa
U cdepbl IOCKOCThIO. [oHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCA, TUIOIIalb cdepbl U e€ yactei. [lonobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIAICH MOBEPXHOCTEH MOJAOOHBIX (GUTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agay  Ha  MJIOCKOCTH
C HUCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHre cedeHWil MHOTOTPaHHUKOB W TeJl BpAlICHUS: CEUYEHUS IMIMHIpa
(mapaJuienbHO U MEPNEHIUKYJIIPHO OCH), CEUeHUsI KOHYCa (MapayieibHOE OCHOBAHUIO U
IPOXOJSIIEe Yepe3 BEPUIMHY), CEYEHUs IIapa, METOJbl MOCTPOCHHS CEYEHHIl: METOA
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpocTtpanctBe. Omnepauuy Haj BeKTOpamu. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsAMoyronpHas cucrema KOOpJIWHAT
B nnpoctpancTse. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.

JIBUKeHUS B IPOCTPAHCTBE

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

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyqUTCS:

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

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

KJaccu(UIIMPOBAaTh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOTHO OTNIEPUPOBATH MOHSATHSMHU, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

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

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

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

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

CTPOUTh CEYECHHS] MHOTOTPAHHHKOB pAa3JIMYHBIMH METOJAaMH, BBITIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

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

CBOOOJTHO OTNEPUPOBATH TMOHATHSIMH: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOMIHO  ONEpUPOBAaTh TOHATHUAMH, COOTBETCTBYIOIIUMH  BEKTOpaM |
KOOpIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPaAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUUECKHX OTHOIICHWA U HaXOXIIECHUE
TEOMETPUYECKUX  BEIUYWH, TMPUMEHSS HW3BECTHBIE METOJAbl MPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  MNpOorpaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  MPeoOpPa30BHIBATH u UHTEPIPETUPOBATH uH(popMaIuoo
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha 4YepTekax u
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYallMH Ha
A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAHUEM
Tr€OMETPUYECKUX MOHATUM U TEOpEM, almnapara ajareopsbl, peniaTh NPpakTHUYECKUE 3aa4H,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

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

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOOJTHO OMIEPUPOBATH MOHSITHUIMU, CBSI3aHHBIMU C IIMJIMHIPUYECKOM, KOHUYECKON
U c(hepuveCcKOil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI TTOJTYUECHHUS;

OTIEpUPOBATH TTOHITHSIMH, CBI3aHHBIMH C TEJIaMHU BPAICHUS: IMITUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map) u oObACHSITH
CHOCOOBI MOTYYEHUS TEJ BPAILLICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPhl U INIOCKOCTH;

BBIYHCIISATh BEIMYMHBI DJIEMECHTOB MHOTOTPAHHMKOB M TE€J BpAIIEHUS, O0BEMBI U
TJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIlEHUs, T€OMETPUUYECKUX TEeJIC
npuMeHeHueM QopmyIr;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C KOMOMHAITUSIMU TEJ1 BpAILIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO Chephl,
cdepa, BIUCaHHAs B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS,

BBIYHCIIATh COOTHOIICHHWS MEXIy IUIOIMAIIMHA TOBEPXHOCTEH H 00BEMaMu
ITOJTOOHBIX TEI;

M300pakaTh M3ydaemble (PUTYPHI, BBITIOJHSITH (BRIHOCHBIE) TUIOCKHE YEPTEKH U3
PUCYHKOB TIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpAaICHUS;

W3BJICKAaTh,  UHTEPHPETUPOBATH 151 npeoOpa3oBLIBATH uHpopMaIuooo
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha YepTekax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATD OTEpaIiy HaJl BEKTOPAMH;

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

pemiaTh T€OMETPUYECKHE 3aJaud Ha BBIUHUCIEHUE YIJIOB MEXKIY NPSIMBIMH U
IJIOCKOCTSIMHM, BBIUHUCIIEHUE PACCTOSIHMM OT TOYKM 1O IUIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEIICHHH;
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CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IEHTPATLHON CHMMETPHUH, 3€PKATbHOH CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB UM TeJl BpalleHUs: CEUYCHHs] LUIUHApA
(mapasuienbHO U MEPIICHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TapalijieIbHOe OCHOBAHUIO U
MPOXOIsIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa;

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

JIOKa3bIBaTh TEOMETPUICCKUAEC YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEAIOJIArafoIINX HECKOJIBKO IIIaroB PENICHUsS, €CIIA YCIOBUS NMPUMEHEHUS 3aJaHbIB
SIBHOM U HEABHOU (opme;

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

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

MPUMEHSATh TIOJyYEHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATH, aHAIM3UPOBATH U
OIICHMBATh PEAJIbHBIC CUTYAIlHH, IPUMEHATHh U3y4EHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA
B TIpollecC€ TMOMCKA pEHIeHUs MaTeMaTH4YeCKu CHOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUd HA SI3BIKE TE€OMETPHH, UCCIIEI0BATh TTOCTPOCHHBIC
MOJICNIA C HWCTOJB30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsi,
penaTh NpakTUUeCKHUe 3aa4u, CBI3aHHBIC C HAXO0XKIEHUEM F€OMETPUUYECKUX BEIHYUH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/JIBI JEATEIHHOCTH
OcHOBHOE cofepKaHne
pazzena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢qurypsl.
[ToHsATHSA CTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE NTpaBUiIa U300paKEHUS

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

[TonsTHs: MepeceKarommecs MmI0CKOCTH,
nepeceKaroluecs npsiMasi U II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
POCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOITNX 00BEKTOB.
AKCHOMBI CTEPEOMETPHH U TIEPBHIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHus IPSAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE.
O0603HaYeHUs PAMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnui

B KOTOPOU BBIMOJIHAETCS TIIAHUMETPUS.
Jlenath NpOCTEUIINE JIOTUYECKUE
BBIBO/JIbI U3 aKCHOMATHKH IIJIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTBHBIX
00BEKTOB, HICATN3ALNEH KOTOPBIX
SIBJISIFOTCA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSTh PUHITUIIBI
MMOCTPOEHUS CCUEHHUM.

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

Hcnonb30BaTh Npu peICHUN 33/1a4
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nupamMubl, Kyoa v IPU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJYYEHHBIX TUIOCKOCTEMN.
PackpairBanye mocTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMH.

Meron cnefoB s HOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUEHUN
MPSMBIX U TI0cKocTer. [locTpoenue
CEYEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNE TUIAHUMETPUH.

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

B CEUCHMSIX HA BEIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeTYIONTHE TUNTAHUMETPUICCKUE (haKThI
Y METOJbI:

Teopemsl Darneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menemnas.

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

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

BzanmHoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaromuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
IIPSAMBIX.

[TapamienpHble IPsAMBIE

KinaccudunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

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

0 CYILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKaIIeH

Ha JJAaHHOU IPSIMOU.

JlemMa 0 nepeceyeHnn napajlyIeIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apaiensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMbIX.

TeopeMa 0 CKpEeIMBAOIINXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOKCTBA MMAPAIIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (GUTYp B MapasieibHON
POEKIIUH.

[enTpanbHas npoeKuus.

VY011 ¢ COHanpaBIEHHBIMU CTOPOHAMM.
YTroa Mexy IpsAMbIMHU.

3aaun Ha JOKa3aTEILCTBO U
UCCJIEIOBAHNE, CBS3aHHBIC

C pacCIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOM, ITPOXOAAIICH
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaIIeH Ha IPYrou MPsIMOU; JIEMMY

0 MEPECEUECHUU TIIIOCKOCTH JBYMS
MAPAIUICITBHBIMU PSAMBIMU; TEOPEMY

0 TPEX NapaJUIECIbHBIX MPAMBIX.
JIoKa3pIBaTh NMIPU3HAK
CKPEIIMBAIOIINXCS MPSMBIX, TEOPEMY
0 CKPEILIUBAOUIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSACHSTH, UYTO HAa3bIBACTCS
MapajuieNIbHbIM U [IEHTPATbHBIM
[IPOCKTUPOBAHUEM U KaK BBITIOJIHSIETCSA
MPOEKTUPOBAHKUE PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajlIeIbHOTO
MPOEKTUPOBAHMUSL.

N300pakats B mapaiebHON
MTPOEKIIMU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeomeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTh JOKa3aTeIbHbBIE
pacCykJIeHUs MPU pElICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHMBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoennpoBaTh peaabHbIC CUTYalNH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBars NOCTPOEHHBIE MOJETT
C UCIIOJIb30BaHNEM IT'€OMETPUUECKUX
NOHSTHUI U TEOpEM, arrapaTa aiareopsl,
IU(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBiaeHue

0 LEHTPAIBHOM ITPOEKTUPOBAHUH

1 00 ucrtopuu padboT MO TEOPUH
MEPCIEKTHUBBI

[TapanienbHOCTb MPSMBIX
U IUTOCKOCTEN
B ITPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH MPSIMOM U
nockocTy. CBOKMCTBA MAPAIIIETBHOCTH

Knaccudummpoats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIIIOCKOCTH
B ITPOCTPAHCTBE, MPUBOIS
COOTBETCTBYIOIINE TPUMEPHI
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MIPSIMOU U TIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U ILIOCKOCTEH B IMPpOCTPAaHCTBC.

ITocTpoeHne cedeHus, NpOXOAALIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAJLIEITBHOTO APYTOX MPSIMOM.
Pacuér otHomienuii. [lapamnensHas
IPOEKIUS, IPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHuM Ky0a

U Tlapajuielienunesa.

CaoicTBa napasuiesenuneaa u npu3Mal.

[TapamensHble mockocTu. [lprusHaku
MapaJyICIbHOCTH JABYX IIJIOCKOCTEM.
Teopema 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOM MIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3kax napajiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKAY NapaJICIbHBIMU

W3 PEaJbHOU KU3HU.

DopMyIMPOBATH ONPEIEICHUE
NapaJUICIbHBIX MPSAMOMN U INIOCKOCTH.
JIoKa3pIBaTh IIPU3HAK

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

Pemats crepeomerprueckue 3a1aun
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C IMAPAIIIENBHOCTBIO

MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

PemaTe npaktuueckue 3amadu

Ha NOCTPOCHUE CEUCHUM Ha YEePTEkKax
TETPAdApa U NapajvieenuIeaa.
PemaTe crepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOECHUEM CEYCHUH
IJIOCKOCTBIO.

[IpoBOIUTE JIOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIC PACCYKICHUS

MIpY PEUICHUU T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAJIIETBHOCTHIO
MJIOCKOCTEH.

CpaBHMBATH U aHAJIU3UPOBATH
pealIbHBIE CUTYallH, CBSI3aHHBIC

C NMapaJJIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECCYEHUH NPSIMON
C IByMsI MTapaJlIeNIbHBIMU IIJIOCKOCTSIMU

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

IleprieHIMKYISAPHOCTD
IIPSAAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha IJIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuieIIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTH MPSMOU 1
I0CcKoCcTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH TIPSIMOH,
MIPOXOJAIICH YepE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IJIOCKOCTH. [1imockoctu u
NEPHEHIUKYJIAPHbIE UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp U HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha TPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIAPAX
(mpsimast u oOpaTHas).

AKTyanu3upoBaTh (aKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@OopMyIMPOBATH ONPEICIICHHUS:
MEPIIEHAUKYJISIPHBIX MPSIMBIX

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

O NEPIECHANKYISAPHOCTH IBYX
MapAJUICIIbHBIX MPSIMBIX K TPEThEN
MIPSMOW; TEOPEMBI O CBSI3U MEXKIY
MAPAJIICITBHOCTHIO MIPSAMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
U TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHNHU U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TaHHYIO
TOYKY Y NEPIEHANKYIJISIPHON K TAHHOMU
IJIOCKOCTH.

N300paxaTs B3aMMHO
MEPIIEHANKYJIISIPHBIC TPAMYIO
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Yroa Mmexy CKpelnBarOIMMHUCS
npsMbIMU. [lonck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
MIEPIICHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHanbHOE NPOEKTUPOBAHUE.
[TocTpoeHue ceyenuii kyoa, IpU3MBI,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OPTOrOHAJILHOMN IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. I1nockocTu
CUMMETPHUI B MHOTOI'paHHHUKAX.
[Ipu3Hak nepneH MKy PHOCTH
IIPSAMOM U TUNIOCKOCTH KaK CJIEICTBUE
cumMmetpuu. [IpaBunbHbie
MHOTOIPaHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTH
NEPHEHANKYJISIPBl: CAMMETPHSL, CABUT
TOYKH I10 apaJIETIbHON MPSMOM.
CnBur no HenapasuieIbHOU MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IIOCKOCT.
DopMyJIMPOBATH CBOKMCTBO
MIEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IJIOCKOCTH.

[Tonyyath npencTaBieHUE O 3HAYCHUU
MEePIICHIUKYJIApa JUIs IpyTux obacteit
Hayku ((u3HKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIISIPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEHANKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

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

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

Pewars npukinanneie 3agauu,
CBSI3aHHBIE C HAXOXKJECHUEM
r€OMETPUYECKHUX BEJINYHUH.
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Pemate crepeoMeTpuuecKue 3a1a4u,
CBS3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0KJCHUEM PaCCTOSTHUM,
ITIOCTPOECHUEM MTPOEKIIMHM.

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

HAa I3bIKE TEOMETPUU PEAIbHBIC
CUTYyalllH, CBSI3aHHBIC

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

C UCII0JIb30BAHNEM ammapara ajareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHHKE: Yyron Mex 1y NpsIMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB.

IToBTOpEHHME: yron Mexmay
CKPEIIHUBAOIINMUCS MTPSIMBIMH

B IIPOCTpaHCTBE. I'eomeTpuueckue
METOZbI BBIYUCIIEHUS YTIJIa MEXKIY
IPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBath (PaKThl U METO/bI
[IJIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUpPOBaATH OIIPEACICHUE
IBYIPaHHOIO yIJIA.

JIoKa3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuguimpoBaTs AByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PAJTYCHOU MEpHI.
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JIByrpanHslil yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOIO YIJIA.
IlepneHaAUKYyIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYIISIPHBIX
mnockocren. [IpusHak
MEePIEHANKYIIPHOCTH TUIOCKOCTEN;
TE0-peMa O IPSIMOI IepeceYeHUs IBYX
IJIOCKOCTEH MepPIEeHIUKYISIPHBIX
TPETHhEH IIOCKOCTH.

[IpsAMOYTONBHBIN TapaJUICIICIINIIEN;
Ky0; U3BMepeHusl, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A,
TeopeMa o AuaroHa Iy NPsSMOYroJIbHOTO
napaJijIeJIeNuIe a U CIeICTBUE U3 HEE.
CrepeoMeTpUueCKUE U TTPUKIIATHBIE
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAKOIIAECS
npsiMble, TapaJJIENbHBIE TNIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pPacCTOsTHUE MEXKIY
CKpEUIMBAIOIIUMHUCS MPIMBIMU

B IIPOCTBIX CUTYyALUSIX.

OnyckaHue NeprneHIuKyJIspos,

@opMyIHPOBATH ONPEIEICHUE B3aUMHO
MIEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEMN.

DOopMyJIMPOBATH CIEICTBUE

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

13 HE€ 0 JUaroHajsX MpsIMOYTOJIbHOTO
napajuieienunesaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBS3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
IJIaHUMETPpUUYECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PacCyKICHUS NPU
pELIeHNH TeOMEeTPUYECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE T€OMETPUU PeaTbHbIC
CUTyalliH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSTHUNA OT TOYKH
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brrancienne paccTossHUN MEXIY
CKPELIMBAIOIINMUCS TPSIMbIMU

C MIOMOIIBIO NEPIEHANKYIAPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroJj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.

Teopema IMudaropa, Teopemsr
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YTiia. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4ECKHUe JINHUN Ha 3eMiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmnapara anreopsl.

Pewars npuknagHbie 3a1aud,
CBSI3aHHBIC C HaXO0KJICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMaru3anus 3HaHHM:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimas u HakIOHHAA
npu3Msbl. [IpaBunbHas npusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesaenunes, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
MOJIYIIPABUIIbHBIE MHOTOIPAHHUKH

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

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

J10Ka3bIBaTh CBOMCTBA BBITYKJIOTO
MHOTOIPaHHHKA.

PucoBath BBITYyKJIbIE MHOTOIPAaHHUKHU
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipy BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIILHBIX
MHOTOIpaHHHUKOB. [1manupoBars
IIOCTPOEHUE NIPABUIIBHBIX
MHOTOIPAHHUKOB Ha MTOBEPXHOCTSIX
JAPYTUX IPaBUIbHBIX MHOTOTPAHHUKOB

BekTops! B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuieNIeIMIe a, YMHOKEHHUE BEKTOpa
Ha YMUCII0, Pa3JIOKEHNUE BEKTOpa

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

CkansipHOo€ TpOU3BEICHUE,
BBIYMCJICHUE YIJIa MEXKy BEKTOpaMu

B ITIPOCTPAHCTBE.

[Ipocrenmue 3aga4u ¢ BEKTOpaMu

AKTyanu3npoBaTh (HaKThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh MOHSITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILTaHapHbIE BEKTOPHI. [[puBOIUTH
npuMepbl GU3NYECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NpaBuJia BHITTOJTHEHUS
JIIEUCTBUU CIIOKEHHUSI U BEIYUTAHUS
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha 4YHUCIIO.

Jloka3pIBaTh MpU3HAK KOMITJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O PA3I0KECHUHU
JT000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILIAaHAPHBIM BEKTOpAM
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[ToBTOpenue, 06001IIEHIE
M CUCTEMATH3aIsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

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

Pemats crepeomeTprueckue 3aaadn
Ha JJ0Ka3aTeNbCTBO MATEMATHIECKUX
OTHOILIEHUH, HAXOKJICHHE
r€OMETPUYECKUX BEJIUYUH (IJIHH,
YTJIOB, TUIOIIACH, 00BEMOB).
Hcronb30BaTh MpU peILICHUN
CTEPEOMETPUYECKUX 3a7a4
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JOKa3aTeIbHbIE PACCYKICHU

IIPU PELIEHUN CTEPEOMETPUIECKHUX U
IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBATh ¥ aHATM3UPOBAThH
peabHbIE CUTYAIUU U BBISIBISAThH
BO3MOYKHOCTB €€ MOACIUPOBAHUS HA
A3bIKE TEOMETPUMU.

MopenupoBaTh peanabHy0 CUTYaLHI0
Ha A3bIKE T€OMETPUU U UCCIIEN0BATH
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM aIlnapara aareopsbl.
Hcnonb30BaTh KOMIBIOTEPHBIE
IIPOrpamMMBl IPU PEIICHUH 3a/1a4.
Ilomy4ats npeacTaBiIeHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HayKe,
HCCIIEAYIOLIEH OKPYKAIOIIUN MUD,
CBSI3aHHOM C peaJibHbIMU O0OBEKTaAMH,
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ITIOMOTAIOIIEH PEIINTH PEAJIbHBIC
KU3HEHHBIE CUTyalluy O POJIU
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUU.

I/ICCHGIIOBEITB IIOCTPOCHHBLIC MOJICIIN.

Hcnonb3oBath HU(POBBIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

56



11 KJIACC

HA IUIOCKOCTH U B MPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYMCJICHUE yTJIa MEXK]ly BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOM,
IIPOXOSIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npoussenenue. JInnenoie
HEPABEHCTBA, JINHENHOE
MIPOrPAMMHPOBAHUE.

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

Haxoxnenue paccTosHul OT TOYKHU
710 TIJIOCKOCTH B KyO€ U ITpaBUIILHOM
MUpamMuIe

Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JESTEIHHOCTH
OcHOBHOE cO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcst
AHamUTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpA AKTyanu3upoBaTh (DaKThl U METOBI

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBoauTh ACHUCTBHUS C BEKTOpaMu

K aHAJIOTUYHBIM JECHCTBUSIM C X
KOOpJIMHATaAMH.

BcnomHUTE onipeenenne CKaasipHOTro
YMHOEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ moMoIbo CKaaIsIpHOTo
YMHOKE€HUS IJTMHBI BEKTOPOB, YTJIbI
MEXKy HUMHU, YCTaHABJIUBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOaUTH YypaBHEHHE MIIOCKOCTH U
bopMyITy pacCTOSTHUSL OT TOUKH

J10 TIJIOCKOCTH.

Pemars 3agaun, coueras
KOOPJMHATHBIA Y BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKAQ3aTEIbHBIC PACCYKIACHUS

[IPU PEIIEHUU TEOMETPUUYECKUX 3a]a4
HA IPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METO/A.
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AHanM3upoBaTh U MOJEINPOBATh
Ha SI3bIKE T€OMETPHUH PEATIbHbBIE
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMHU U
KOOpJIMHATaAMHU.

HccnenoBats NOCTPOCHHBIE MOJAEIH,
B TOM YHCJIE€ U C UCTIOJIb30BAHUEM
anmnapara anreopsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOTrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKHU

[ToBTOpeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN

15

CedeHust MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEN0B, CTAaHAAPTHBIE IUNIOCKOCTH,
[IEPECEUYECHHUs NPSIMBIX U INIOCKOCTEM.
[TapannenbHble NPAMBIE U TUIOCKOCTH:
IapajulesIbHbIE CEUYECHHUs], PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.
[lepnenaAuKyISIpHBIE IPSIMBIE U
IJIOCKOCTH: CTAH/IAPTHBIE NAPHI
NEPHEHANKYJIIPHBIX TUIOCKOCTEN U
OPSIMBIX, CHMMETPUU
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIECHANKYJIIPaX, BBIYUCICHUS JUIMH

CTpouTh ceueHusl.

Pemath crepeomMeTpruuecKkue 3a1auu
Ha JJ0Ka3aTeIhCTBO MaTEMAaTHYECKHUX
OTHOIIICHUM, HAX0XKJICHUE
reOMETPUICCKHUX BEJIIMUUH (JJTHH,
YTJIOB, IJIOMIaAei, 00bEMOB).
Hcnonws3oBaTh npu pemieHnu
CTEpEOMETPUYECKUX 3a71a
MJIaHUMEeTpUudeckue GakThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aja4.

CpaBHUBATh U AHATTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOIAIEH, COOOpaskeHUs
Mog00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

pealbHbIEe CUTYallUH U BBISIBIISITH
BO3MOYKHOCTh €€ MOJIETTUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEI0BATh
MIOCTPOCHHBIE MOJIENIH, B TOM YHUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajnreOphl.
Hcnonb3o0BaTh KOMIBIOTEPHBIC
IPOrpaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM MPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

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

C BBIUUCIIEHUEM 00bEMaA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM IPSIMOIA TPU3MBI.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHUCIIEHUEM 00BEMOB
psAMOM pu3Mel. [IpuknanHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBL.

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

@opMyIMpOBaTh OCHOBHBIE CBOKMCTBA
00BEMOB.

Jloka3eIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJILHOTO MapajuielienuIea,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOrOrpaHHuKH,
NEePeKJIaablBaTh YaCTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJijieenuIena,
MIPU3MBI.

CpaBHUBATH U aHAJIM3UPOBATH
YTBEPAKICHUS C LEIbIO BbISIBJICHUS
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Brraucnenne o0bEMOB Te

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IIPU3MBI, TUPAMHUIBL.

dopmyrna 00bEMa TUPaAMU/IBI.
OTtHomleHne 00bEeMOB IMUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTpuyueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBIL.

[IpuknanHble 3a0a49M IO TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue 0o0bEMOB. Brruncnenue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUH.
AHanmM3upoOBaTh U MOJICIIUPOBATH

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

HccnenoBats mOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy ISl BRIYUCICHUS 00hEMOB
Te.

Jloka3sIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW MPU3MBI HA TIPUMEPE
TPEYTroJIbHON MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPAMU/IBI.
BriBouTh (hOpMyITy JIJ1s1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpateHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpa3zyroiue MUINHAPUIECKON
IOBEPXHOCTH.

CB00OOJIHO OTIEpUPOBATH MOHATUSIMH:
AJTAHIPUYIECKAS TTIOBEPXHOCTD,
IHAp. M3ydaTh cCriocoOBbI
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Hummanp. [Ipsamoit kpyrosou
muuHap. [lnomans noBepXHOCTH
HUIMHAPA.

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

[Tnomaas 6OKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKue 3a1aun

Ha JI0KA3aTeIbCTBO U BHIYUCIICHHE,
NIOCTPOCHUEM CEUYECHHMM LHWJIMHIPA,
KOHYyca.

[IpuknagHbie 3aa4u, CBI3aHHBIE

C LIWJIMHIPOM.

Cdepa u map.

[Tepeceuenue cdepor u mapa

¢ mockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. By n
M300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

CummMmetpust cepsl u mapa.

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

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

N300paxaTh KOHYC U €r0 CEYCHHUSI
IUIOCKOCTBIO, POXOSAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, IEPIEHAUKYIIPHON

K OCH.

BriBoguTh (hOpMyIIbI 17151 BEIUUCIECHUS
OOKOBOW U TOJTHOM TTOBEPXHOCTEHN Te
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]]a4H, CBI3aHHBIE
C TeJIaMH BPAILEHUs, HAXOXKICHUEM
oA O0KOBOM U TTOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpHU peIIEHUN 3a]1a4
IUTAHUMETpHUYECcKHEe (PaKThl U METOJIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LEIIBIO BBISBICHHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

HAa JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUN
MJIOCKOCTBIO.

[IpuknagHbie 3a1a4K, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYX)HOCTH

Ha TJIOCKOCTH, BBIUUCICHUS

B OKPYKHOCTH, CTaHIapTHHIE
noo0usl.

Pasznuunpie komMmOuHaIMY TEI
BpAICHUS 1 MHOTOTPaHHUKOB.
3anmauu no Teme «Tena u MOBEepXHOCTH
BpAILCHUS»

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U UWIMHAPOM.

HccnenoBats NOCTPOCHHBIE MOJAEIH,

B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmnapara anreopsl

AKTyanu3upoBaTh (DaKThl U METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOUTH AHATOTHH.

CB0OOOJHO ONEpUPOBATH MOHITUIMU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PaCIONOKEHUE
chepbl U TIIOCKOCTH.

@OopMyIMpPOBaTh ONPEIECIICHHUE
KacaTeIbHOM TUIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKE KacaTeIbHOU TUIOCKOCTH.
BriBouTh (hOpMYyITy JIJIS1 BEIYUCIICHUS
riotmaau cepsl yepes3 paauyc chepsl.
Pemats crepeomerprueckue 3a1auu,
CBsI3aHHBIE CO CEepoi U mapom,
HaXO0XKJICHUEM IIIOIIAIu chephl U €
4yacTeil, MOCTPOCHHEM ceueHUi chepsl
U 11apa.
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AHanu3upoBaTh U MOJEIUPOBATH

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

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TEJl
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPpUYECKUE (DaKThl U1 METOBI.
Pemars crepeomeTpuueckue 3anauu,
CBsI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJI BpallleHUs U
MHOI'OTPaHHUKOB.

IIpoBOAUTE JIOTMYECKU KOPPEKTHBIE
JIOKa3aTEJIbHbIE PACCYKICHUS

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

AHaJIM3UPOBATh U MOJAEIUPOBAThH HA
A3bIKE TEOMETPHUM PEAJIbHBIEC CUTYallUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBaTh MOCTPOECHHBIE MOEIIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara ajareopsl
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[Imomaau noBepXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O0beéM mmuHapa. Teopema

00 00BEME TPSAMOTO IUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIMHAPA.

Brruncnenne o0bEMOB TeI

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobEM KoHyca.

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

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

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

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

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOTHOIIEHUS MEXKTY TIIOIIAISIMHU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB0OOAHO ONEpPUPOBATH MOHATUSMH:
00BEM Temna, TUIOIIA b TOBEPXHOCTH.
dopMyIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

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

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara anreOpsl.

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

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

BriBouTE (hOpMYITBI 17151 HAXOXKACHUS
00BbEMOB TIIAPOBOTO CETMEHTA,
IapOBOTO CEKTOPA, IUIONIAaau chepsl.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemate crepeomerpuyeckue 3amaau,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJl.

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

CETMEHTa, IapOBOT0 CEKTOPA,
IIOIIAABIO CHEpHI.

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

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

Pemats crepeomeTprueckue 3aaum,
CBSI3aHHBIC C COOTHOIIEHUSIMH MEXTY
IUIOMIASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHBIX TE.
[TpoBOAUTE JTIOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYKIACHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C BBIYHCIICHHEM 00HEMOB
TEJI C TIOMOILBIO OMPEIETIEHHOTO
WHTErpasa, HaX0XJICHUEM
COOTHOIICHHS MEXTY TUTOIIAISIMH
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MTOBEPXHOCTEH 1 00bEMaMH TOJOOHBIX
TEJL.

AHaM3UpOBaTh U MOJEITHPOBATH

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

HAa JIOKa3aTEeIbCTBO U HA HAXOXKICHHE
T€OMETPUYECKUX BEJTUUHH

JBu>xeHust

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO puryp. O6mme cBoiicTBa
NIBIDKEHUM. BUIpl ABMOKEHUI:
napasuiesIbHbIA IEPEeHOC, LICHTPaJIbHAs
CUMMETpHSI, 3epKalibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanms mogoous. [Ipsamas u
chepa Ditnepa.

['eomerpruueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHHUS

[IpuMeHsTh paBUiia BBITIOJHECHUS
JICUCTBUM CIIOKCHHUS U BEIYUTAHUSI
BEKTOPOB, YMHOKEHHUSI BEKTOPa

HA YKCJIO MIPU PELICHUH 3a/1a4.
Haxoauts KOOpAMHATHI BEKTOpA

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

BcnomMHUTSE oripeiesieHre CKaIspHOTO
YMHOXEHHUS U €70 CBOKCTBA.
BbryncisaTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHUS ITTMHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAHABIIUBATh
MEPIIEHAUKYJIIPHOCTh BEKTOPOB.
AHaIu3upoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYyallUH, CBSI3aHHBIC ¢ (PU3NUECKUMU
BEKTOPHBIMU BEJIMUMHAMH.
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Hcnonw30Bath pu perieHny 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B MIPOCTPAHCTBE, TFIAHUMETPHICCKHE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpUPOBATH NOHATHSAMMU:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceO4,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, MTAPAIJIIENBHBIN ITEPEHOC;
PaBEHCTBO U moj00ue puryp.
Jloka3bIBaTh YTBEPKICHUS O TOM, YTO
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, MapaIeIIbHBIN TIEPEHOC
SIBJISIFOTCS. ABMIKCHUSIMU. BBIMOTHATH
npeoOpa3oBaHus MOI00MS.
OrnepupoBaTh MOHATHUSIMU: TIpsIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

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

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca TeOMeTpUH
10-11 xyraccoB, cucTEMATH3 AN

Pemiate CTCPECOMETPUICCKUC 3aJa4r
Ha JOKAa3aTCJIbCTBO MAaTCMATHYCCKHUX
OTHOMGHHﬁ, HaXO0XKXIACHUC
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3HAHUM.

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

Tr€OMETPUUECKUX BEIUYUH (IJIHH,
YTJIOB, TLJIOIIA/eH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUYECKHUX 3aa
IUTAHUMETPUUYECKUE (PaKThI

U METO/BI.

[IpoBOAUTH TOTrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATTU3UPOBATH
peasIbHbIE CUTYallUH U BBISBIIATH
BO3MOYKHOCTB €€ MOJEJIIMPOBAHU
Ha SI3bIKE TEOMETPHH.
MoienupoBath peaibHyI0 CUTYaIHI0
Ha SI3bIKE TEOMETPUU U UCCIIETOBATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCIIOJIb30BAHMEM amnmnapara
anreops.l.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a/1a4.

[TosyuaTh nipeicTaBiIeHUE O TEOMETPUU

KAaK O pa3BHUBAIOLLIEHCS HAyKe,
HCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOM C peajibHBIMU O0OBEKTaAMU,
IIOMOTAIOILIEN PEIINTD PEATIbHBIE
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YKW3HEHHBIE CUTYAllUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

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

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposSTHOCTh M CTaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
POAOHKEHUEM U Pa3BUTUEM OJJHOMMEHHOTO yU4eOHOT0 Kypca yriayOJIE€HHOTO YpOBHS Ha
YpOBHE cpeaHero oOumero oOpa3oBaHus. YueOHBIH Kypc IIpeIHa3HayeH s
(dopMupoBaHUs y 00yYaIOIUXCS CTATUCTUUECKOM KYJIbTYPBl M IOHUMAaHUS POJIU TEOPUU
BEPOSITHOCTEN KaK MaTEMAaTUYECKOTO MHCTPYMEHTA JUIsl U3yYEHHUS CITy4YalHbIX COOBITHH,
BEJIMYMH U T1poueccoB. [lpm wu3yueHuum Kypca oOoramarorcs MpeacTaBIeHUsS
oOy4JaronmMxcs 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOMN
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Conepxanue yueOHOTO Kypca HallpaBJ€HO Ha 3aKpEIUICHHE 3HAHUH, MOTYyYEHHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKaromero mupa. B pesynbrare
y oOydJaromuxcs JOJDKHO  cOpMHUpOBATBhCS  NPEACTaBICHHE O  HaumbOoJjee
YHOTPEOUTENbHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIOIb3YEMBIX JJIsl ONTUCAHUS
aHTPOINIOMETPUUYECKUX U AeMOrpauuecKux BeJIMYHH, MOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUaINCTaM HE TOJIbKO HMH)KEHEPHBIX CHEUUAIbHOCTEH, HO TaKXe€ COLMAJIbHBIX U
IICUXOJIOTMYECKUX, MOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIbHOMN
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTro
Kypca 3aHUMaeT OOCYXJAEHHE 3aKoHa OONbIIMX 4YHcesl — (yHAAMEHTAIbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MAaTEMaTUYECKYI0 (hOpMaIH3aIHIoO.

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

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

Copepxanne nuHun «CiyyaiiHble COOBITUS U BEPOSATHOCTHY CIIY>KUT OCHOBOM AJIst
(opMUpOBaHUS NPEJICTABICHUNA O PacCIpeAesIEHUN BEPOSITHOCTEH MEXIY 3HAYEHUSIMU
CIIy4yalHBIX BEIWYMH. BaXHyl0 4acTb B OJTOM COJAEPKATEIBHOW JIMHUM 3aHUMAECT
U3y4YE€HHE T€OMETPUUYECKOT0 UM OMHOMHUAIBHOIO DPACIPEAEICHUI M 3HAKOMCTBO C HX
HEIIPEPBIBHBIMU aHAJIOIaMH — ITI0KA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMMU.

70



Tembl, cCBsi3aHHBIE C  HEOPEPBIBHBIMU  CIyYalHBIMH  BEJIMYMHAMHU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydYaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHHH C TOMOIIBIO HEenpepblBHbIX (QyHKIUH. OCHOBHOE BHHMMAaHHE
yIemseTcs MoKa3aTeIbHOMY M HOPMaJIbHOMY PacIpeieICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKCAaHUE 3TOM CBS3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJSILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIECMEHTHI COACPKAHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUs», U3YYCHHYIO HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUHU.

Emé oauH sneMeHT colepkaHus, KOTOPbIA IpeiaraeTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IMOCJIEOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B eAMHUIly BpeMeHU. O3HaKOMIIEHHE C PacCHpeeIiCHHEM BEPOSTHOCTEW KOIMYECTBA
TaKUX COOBITHI HOCHUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIyIInX
aOUTypUEHTOB,  TOCTYMAOIIUX Ha  y4eOHble  CHEIHAIbHOCTH,  CBSI3aHHBIC
C 00111eCTBEHHBIMH HAayKaMH, [ICUXOJIOTUEH U YIIPaBICHHUEM.

Ha uzydenune yyeOHOro kypca «BeposTHOCTP M CTAaTHCTHKAa» Ha YIIIyOJIEHHOM
ypoBHe otBoauTcs 68 uacos: B 10 kinacce — 34 yaca (1 gac B Henento), B 11 kinacce —34
yaca (1 yac B HeJeIIO).

COAEPKAHUE OBYUEHMUSA
10 KJIACC

I'pad, cBsasubil rpad, mytu B rpade: mukiasl U uend. CTeneHb (BaJCHTHOCTB)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHUSA. DJIEeMEHTapHbBIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydaiiHOro coObITHUS. BAM30CTH YacTOTh U
BEpOSITHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMHU.

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

VYcioBHasE BEPOSTHOCTb. YMHOXEHHUE BEpOATHOCTEH. JlepeBo ciay4arHOro
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIl ciayyaliHbI ONBIT (WCIBITAHUE), yClleX W Heyzaada. He3aBucumble
ucneiTanus. Cepusi HE3aBUCHMBIX HCIBITAaHUI 10 mepBoro ycnexa. llepecraHoBku u
¢dakropuan. Yucno coueranuil. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBucuUMbIX HcnbiTaHuil bepuynnu. CrydaiiHbIil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposaTHocTel. luarpaMma pacnpeneneHusl.
Onepauuu Hax ciaydaliHBIMU Belu4uvHamu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHuii, B TOM 4Hciie TeOMETPUYECKOE U OMHOMUAIIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue AByX Cly4aiHbpIX BeU4nH. He3aBucumele cinydanHble
BEJIMYUHBI.

MatemaTnueckoe OXUAAHUE CIay4yailHOW BenuuuHbI (pacnpenenenus). Ilpumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OXKuJaHWe OWHAPHOW CIIy4alHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4allHbIX BEIMYMH. MaTeMaTuyeckoe OKuaHie TeOMETPUYECKOTO 1 OMHOMUATIFHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJIMYMHBI. Marematnudeckoe  OXHUIAaHHE
IIPOU3BEACHUSA U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIy4alHBIX BeJIMUMH. [lucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMMAJIBLHOTO pacipenenacHus. Jlucnepcus u crangapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnimmuéBa. Teopema UYeOwiméBa. Teopema bepnymmu. 3akoH
OonpIIMX yncen. BeIOOpOUHBI MeTOA UccienoBaHuil. BrIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocrenmmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BenmuuuHbL.  [Ipumeppl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeeneHus. PaBHOMEpHOE pacnpesiesieHue U €ro CBOWCTBa. 3a/auu,
MIPUBOALIME K MOKA3aTEIBHOMY PaCIpeeIeHUI0. 3a1a4i, TPUBOAALIME K HOPMAIBHOMY
pactpeneneHuo. OyHKIMUSA MUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenns. OyHKIUsS MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHUN. 3aqayu, TPUBOMASILNE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JBYX BEIUYMH. BbIOOPOUYHBIN KOI(P(OUUIHUEHT KOPPENALHH.
Paznuune Mexny JIMHEHHOW CBA3BI0O U NPUYMHHO-CIIEACTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

NHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayquTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: Tpad, miaockuii rpad, cBs3HBIN rpad, MyTH
B rpade, LeTb, IIUKI, JEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIy4YalHOTO IKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
COOBITHE, DJIEMEHTApHOE CIIydallHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIy4yailHOTrO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuTh U (OpPMYIMPOBaTH COOBITHA: IepecedyeHrue, OOBEAMHEHUE aHHbBIX
COOBITHH, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BATh JAHAarpaMMbl Dijepa,
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KOOPAMHATHYIO TMPSAMYIO IJIsl pEHIeHHs 3a7ad, TOJIb30BaThCS (POPMYJION CIIOKEHUS
BEPOSITHOCTEH JIJI1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSAMU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOXKEHHS, IEPEBA CIIYYaHOTO OIbITa, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OPTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHM CIIy4ailHOTO OMbITa, PEIICHHs 3aJlad MO TEOPUU
BEPOSTHOCTEW;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: OMHAPHBINA CIY4YalHBIN OMNBIT (MCIBITAaHUE),
yCIIEX M HEY/a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUsI UCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUM HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UcHbITaHui bepHym,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupeleleHus, OuHapHas CilydaiiHas BeJIMYMHA,
F€OMETPUYECKOE, ONHOMHAJIBHOE PACTIPEICIICHHE.

K konity 11 kiacca o0yuaromuiics HayqYuTcs:

ONIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEAECICHNUE ABYX CIIYYalHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJIMIy COBMECTHOTO pacHpelesieHus] IBYX CIIyYalWHBIX BEJIUYWH JJIS
BBIJICIICHUSI PACHPEACICHUS] KaXJOM BEJIMYUHBI, OIPEICICHUS HE3aBUCUMOCTH
CIIy4YalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BEJIMUMHBI (pacrpesesicHus), MPUMEHIThL CBOMCTBA MaTEMaTUYECKOTO OXKHJIAHUS MPU
pEelIeHUH 3a/lad, BBIYHCIATH MaTEMaTHYECKOE OXHIaHue OWHOMUAIBHOTO U
Tr€OMETPUYECKOTO PACIIPENECIEHUM;

CBOOOJTHO OIEPUPOBATh TOHITHSAMHU: JTUCHEPCHS, CTAaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYMWHBI, IPUMEHATh CBOWCTBA JHUCIEPCHUU CIIyYaWHOM BEJIIMYHUHBI
(pactpenenieHus1) TpPU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHI;

BBIYUCIISITh BBIOOPOUHBIC XapPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATH
XapaKTEPUCTHUKH  TEHEPaJbHOM  COBOKYMHOCTH  JAHHBIX 10  BBIOOPOYHBIM
xapaktepuctiukaM. OICHMBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YUYEHHBIMU PACTIPEICICHUSIMMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 kaace
Ha3Banue KonunuaectBo OcHOBHBIE BU/IBI JEATEIBHOCTU
pazjesna (TeMbl) 4acoB Ocnrosroe conepanne 00yJaromMXxcs
DneMeHThI Teopun rpadoB 3 I'pad, cBsa3HBIN rpad, mpeacTaBicHEe [IpeacTaBasiTh OOBEKTHI U CBS3U
3a/1auu ¢ MOMOIIBIO rpada. MEXIy HIMHU ¢ TIOMOIIBI0 Tpada,
Crenenb (BaJIEHTHOCTH) BEPIITUHBI. HAXOJUTh IyTH MEXKy BEPIIMHAMU
[TyTs B rpade. Llenu u uukIibL. rpada.
I'pader Ha mockoctu. [lepeBo Brinenars B rpade nenu u 1UKIIbL.
CIIy4aifHOTO SKCIIEPUMEHTA CtpouTh JiepeBo MO OMUCAHUIO
CIIy4allHOT'O OMbITa, OMUCHIBATh
Cly4ailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pematp 3amaun ¢ momMomipro
rpados
CrnyJdaliHbI€ OTIBITHI, 3 CriyJaifHbIe SKCTICPUMEHTHI (OTTBITHI) BriensaTe 1 onmuchIBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepositHOCTB
ciydaitHoro coObiTus. BepostHoctr
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITUS B CIIy4aitHOM
OIIBITE.

DopMyIMPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BepossTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU HUCXOIAMU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITUSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

Y cnoBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, TIPOTHUBOIOJIOKHBIC
coObITus. DopMyIia CI0KESHUS
BEPOSATHOCTEN Y CJIOBHAsL BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia OJTHON BEPOATHOCTH.
®opmyia baiieca. HezaBucumeie
COOBITHUSA

Hcnonp3oBath AuarpamMmmel Dinepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
P BBITIOJTHEHUU ONepaui

HaJT COOBITHUSIMU.

OueHuBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIUICHUS
JIPYrUX COOBITUH B CIIy4aiiHOM OIIBITE.
Pemiars 3ay1aun, B TOM 4mciie

C UCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, (POPMYJ CIOKECHUS

Y YMHOKEHUS BEpOSITHOCTEN

DneMeHThl KOMOMHATOPUKHU

KomM0OuHaTtopHoe npaBuiio yMHOKEHUS.
[lepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk Ilackasns.
®opmyna 6unoma Herotona

®opMyIIHpOBaTh U JOKA3bIBATH
KOMOWHATOpHBIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYJIBI
JUIS IEPEYUCIIEHUS SJIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CITy4ailHOM
OTIBITE.

[Tonp3oBatbes hpopmyioit u
TpeyrosbHUKoM [Tackans

JUTSL ONTPENIENIEHUS YHCIIa COYETAaHU M.
[Tpumenste hopmyny OMHOMA
HeroTona m1st mpeoOpazoBaHus
BBIPAKECHUN
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi1 Ciiy4aliHBINA ONIBIT Pa30uBath Cl10KHbBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucmipITaHue), ycrex 1 Heyjlaya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyim. HeszaBucumele ucnbITaHus. Pemars 3a1aun Ha momck

Cry4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o niepBoro ycnexa. Cepus WCIIBITAHUN JI0 TIEPBOTO yCIeXa U
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuu. B CepUsX uclnblTaHui bepHym,
Cry4daiiHblil BEBIOOP U3 KOHEUHOM a TAK)K€ B OIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTnueckas pabora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C HCITOJIb30BAHUEM DJIEKTPOHHBIX ¢dakToB u (HopMyIl, B TOM YKCIIE B XOJIC
TaOIUIY IPAKTHYECKON pabOThl C MPUMEHEHUEM

CTaHIapPTHBIX (PyHKUIUN
City4qaiiHbIE BEJTMYUHBI 14 Cny4aiinas BennuuHa. Pacnipenenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpenenenusa. Onepanuu

HaJl CJIy4YalHbIMU BEJIMYMHAMU.
[Ipumeps! pactipenenennii. bunapHas
ciy4aiiHas BenuuuHa. ['eomerpuyeckoe
pacn-penenenue. bunomuansHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CITyYaHHOMN BEJINYUHBI.
CoBmecTHOE pacnpeneieHUE ABYX
CiIy4JarHbIX Benu4uH. HezaBucumele
cily4aiiHble BeM4nHbl. CBOMCTBA
MaTeMaTHYECKOrO OKUIAHUS.

BEJIMYMHA, paclpeeseHue, Tadnuia
pacnpeenenus, 1MarpaMma
pacnpenesneHusl.

HaxoanTs 3Ha4YeHUsI CyMMBI U
IPOM3BENICHUS CIIyYaiHbIX BEJTMYMH.
CTtpouTs OMHapHBIC pacTpeaeIeHUsS
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbiTaXx. CTPOUTH U pacrio3HaBaTh
reOMETPUUECKOE U OMHOMUAIIBHOE
pacnpeneneHusl.

Pemats 3a1aun Ha BEIYHCIICHUE
MaTEMaTHYECKOTO OXKHIAHUS.
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MaremaTuyeckoe oxxugaHue OMHapHOM
CIIyYallHOM BEJIMYUHBI.
MaremaTn4eckoe 0XKUIaHNE
T€OMETPUUYECKOTO 1 OMHOMHAITBHOTO
pactpenenenuit. Jlucnepeus u
CTaHJAPTHOE OTKJIOHEHHUE. [[ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa UCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNuE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacnpenencHusl.

[IpakTuueckas padora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEACIICHHUS.

N3yuaTe CBOMCTBA MATEMATHYECKOTO
OKHJIaHUS.

Pemrate 3a1aum ¢ HOMOLIBIO
WU3YUYEHHBIX CBOMCTB.

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

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYHHBI.

Haxoauts qucnepcuto

110 PacIpeEIICHHUIO.

N3y4arh cBOWCTBA AUCTIEPCUMN.

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

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

CTaTUCTHUKHU

cilydaitHasi BBIOOpKa. 3HAKOMCTBO

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

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNUMN.
[IpakTrueckas padbora

C HUCIIOJIb30BAaHNUEM DIIEKTPOHHBIX
TaOIUIL

Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE CO/IepKaHUE
paznena (TeMbl) 4acoB 00yyJaromuxcs

3aKkoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa36upats gokazarenbCTBa TEOPEM.
YeoObmuéna. Teopema bepaysu. OcBauBaTh BEIOOPOYHBIN METOJ
3akoH 0oJbIIuX uKcesn. BeiOopouHbIi HCCJICIOBAHNM, B TOM YHCJIE B XO/C
METOJ HCCIIEOBAaHUM. MPaKTUYECKON PabOTHhI
[IpakTrueckas pabota
C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuUIL

DJIeMEHTBI MATEMATUYECKOU 6 ['enepanbHas COBOKYITHOCTb U OcBauBarb NOHATHUS: T€HEPAJIbHAS

COBOKYIHOCTb, BEIOOPKA, BLIOOPOYHOE
cpeaHee ¥ BEIOOpOYHAs TUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKHU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
T€HEPAIIBHON COBOKYITHOCTH.
OcBanBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MPOBEPATH MPOCTEHUIIINE TUTIOTE3bI

Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0JI€ TPAKTUYECKON
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeieneHus),
NOKa3aTeJIbHOE U
HOPMaJIbHOE PaCIpENEeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIMS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenaenenue. [Ipumeps 3aiay,
MPUBOSIINX K MTOKa3aTEIIbHOMY

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

3HAKOMUTHCS TTOHITHSIMH:
HEMpEpbIBHAS CITy4alHasl BEJIMYHMHA,
HEMPEPHIBHOE pacCIpeielICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BeposSTHOCTH COOBITUI
10 JaHHOUN (QyHKUIUU

IUIOTHOCTH.

3HAKOMUTLCS C MOHSATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BoiaensTh Mo onucaHuio ciiydaiHbIe
BEJIMYUHBI, pACIIPEICTICHHBIC

I10 TTIOKA3aTeIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupars npumepsl 3aaa4,
MPUBOJIAIIMX K MTOKA3aTEIIbHOMY
pacIpeieIEHUI0 U K HOpMaJIbHOMY
pacupeacaeHuIo

Pacrnipenenenue Ilyaccona

IlocnenoBaTenbHOCTH OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, NpUBOAAIIECH

K pacupeaenenuro [lyaccona.
[IpakTruueckas paborta

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BriaensaTe mo onucaHuio Ciry4aiHoOro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemiats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (PYHKITHI 3JIEKTPOHHBIX
Ta0IUI]
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CBsi3b MEXy CITy4YallHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx ciydaiHbIX
BennuuH. Koaduiment koppemnsium.
CoBMecTHbIE HAOIIOICHUS IBYX
BeJMurH. Be1OopouHbIit Ko PuimeHt
Koppessanuu. Paznuaue Mexy
JIMHEWHOW CBS3BIO U IPUYNHHO-
CJIIEICTBEHHOU CB:A3b10. JInHEHAs
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0IHIL

OcBauBaTh NOHATHUSA: KOBapHALIUS,
KO3 UIMEHT KOPPETAIIUU, JIMHSHHAS
3aBHUCUMOCTb.

OneHuBaTh XapakTep CBSI3U MEXKIY
CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
U3 TIPUPOIBI JAHHBIX M BIYUCIICHHBIX
XapaKTePUCTHK.

Hcnonw3oBath quarpamMmbl
pacceuBaHus ISl U300 pasKeHHUSI
COBMECTHOTO pacCEeMBaHUs

JTAHHBIX.

Haxonutb koaduiiuenTs ocu
JUarpaMMbl, B TOM YHCJIE B XOJIE
MPAKTUYECKON pabOThHI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI

O0001IEeHE U
cucTeMaTH3alus 3HaHUHI

11

[IpencraBieHre JaHHBIX C IOMOILBIO
TaOJIMI ¥ IUarpaMM, oNucaTeIbHast
CTaTUCTHKA, OTBITHI

C pPaBHOBO3MO>KHBIMU
AJIIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM Hopmy 1
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
auarpaMmma diliiepa), ciydaiiHble

[ToBTOPATH U3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOMN BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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