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OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

JlaHHas mporpamma CIIyKUT OCHOBaHMEM JUIsl yduTens Mo pa3paboTke paboueit
IPOTPaMMBbI 110 MaTEMaTHKE B KJIACCAX, 1€ PeaTu3yeTcss MyIbTUIIPO(UIBHBIA yueOHbIi mian. B
pasnene «TemaTnueckoe IJIAHUPOBAHUE» COJEpPKAHUE OOYYCHHS CHHXPOHU3UPOBAHO JUIS
napajIeIbHOTO U3YYEHHUsT 00ydJaloMIMMUCS MpeaMeTa Kak Ha 0a30BOM, Tak M Ha YrIIyOJIEHHOM
ypoBHe. TMaTndyeckoe MIaHUPOBAHHWE COCTABJICHO IO Y4YeOHBIM Kypcam «AureOpa W Haudana
MaTeMaTHYeCKOro aHanusza» U «l'eomerpus». YueOHbIN Kypc «BeposTHOCTh M CTaTHCTUKA» HE
MOXET OBITh CHUHXPOHM3MPOBaH, TaK KAaK HMMEET pa3HOe NPEeAMETHOE COAEp)KaHUe, KOTOopoe
u3ydyaercs B 00beMe OJJUHAKOBOIO yUeOHOTO BPEMEHH.

CunxpoHusupoBaHHas pabouas mporpamMma Io ydeOHOMYy mpeamery «MaremaTtuka»
0a3oBoro u yriyoséHHoro ypoBHs it oOydarommxcs 10-1lkmaccoB pazpaboTaHa Ha OCHOBE
@®enepalibHOIO  TOCYJApPCTBEHHOIO  00pa3oBaTEeNIbHOTO  CTaHJIApTa  CpeJHero  oOuiero
oOpa3oBaHMs, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABIBISIEMbIX K
MaTeMaTHYECKOMY OOpa30BaHUI0, W TPAIUIUH POCCHUICKOTO oOpa3oBaHus. Peamm3arus
IporpaMMbl 00€CIIEYMBAET OBJIAJEHUE KIFOUYEBBIMU KOMIETEHIUSMH, COCTABIISIFOIIMMU OCHOBY
JUIs  CaMOpa3BUTHSL U  HEMNPEpbIBHOIO 0Opa30BaHUs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO,
JMYHOCTHOT'O Y N03HABATEIbHOIO PA3BUTHUS JIMYHOCTU O0YYAIOIIUXCS.

B paboueit mporpamme yuTeHbl uJIed M nojoxkeHus «KoHuenuuu —pasBUTHSA
MaTemaTruyeckoro oOpasoBaHusi B Poccuiickoit ®enepauun». B cOOTBETCTBUU C Ha3BaHUEM
KOHIICTIIIUM MaTeMaTH4ecKoe 00pa3oBaHUE JODKHO, B YACTHOCTH, PEIIaTh 3a7ady 00ecredeHus
HE0OXOUMOT0 CTpaHe YMCIIa BHITYCKHUKOB, MaTeMaTHYeCKasi IOJArOTOBKA KOTOPBIX JOCTaTOYHA
JUIsL TIPOJIOJDKEHUS OOpa3oBaHMs 10 Pa3JIMYHBIM HANpaBJIEHUSM, BKJOYas MpENo/iaBaHue
MaTeMaTUKH, MaTeMaTU4YeCKHe HCCIe0BaHus, padoTy B cdepe NHPOPMALIMOHHBIX TEXHOJIOTUMN
U JAp., a Takke o0OecrnedeHus Ui KaKAOro oOy4aroIlerocss BO3MOXHOCTH JIOCTHIKEHUS
MaTeMaTHYeCKOM IMOATOTOBKM B COOTBETCTBMM C HEOOXOJIUMMBIM €My ypoBHEM. VIMeHHO Ha
peleHne ITUX 3a/1a4 HalleJIieHa paboyasi mporpamma yriayoJaEéHHOTO YPOBHS.

B omoxy mmdpoBoit TpaHchopmanuu Bcex cdep UEIOBEUECKOM JeATeNIbHOCTH
HEBO3MO>KHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0€3 Xopollel MaTeMaTH4ecKOi
MNOJATOTOBKUA. JTO OOYCJIOBIEHO TEM, 4YTO B HAlld JHM paAcTET YHUCIO CHEUHAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM NPUMEHEHUEM MaTeMaTUKU: U B cepe SKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTHYECKUX 00JIacTSAX, U JaXke B TyMaHMTapHbIX cdepax. Takum oOpazom,
Kpyr oOydJarommxcsi, JUIsl KOTOpPBIX MaTeMaThKa CTaHOBUTCS 3HAYMMBIM IIPEIMETOM,
byHaaMeHTOM 00pa3oBaHMs, CYIIECTBEHHO pacmupsiercs. B Hero BXOJSAT HE TOJIBKO
oOyyaromuecsi, TUIAHUPYIOIIME 3aHUMATbCs TBOPYECKOW M MCCIIEOBATENbCKOM paboToil B
001acT MaTeMaTHKH, MH)OPMATHKH, PU3UKH, SKOHOMUKHU U B IPYTUX OOJIACTSIX, HO U T€, KOMY
MaTeMaTHhKa HyKHa JUIsl HCTIONIb30BaHUs B MPOQECcCUsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEHl.

[IpuknanHas 3HaUUMOCTh MaT€MaTUKHU OOYCJIOBJIEHA TEM, UYTO €€ MPEAMETOM SIBIISIOTCS
(dbyHIaMeHTallbHbIE CTPYKTYpPHI HAlllero MHUpa: MPOCTPAHCTBEHHbIE (DOPMBI M KOJIUYECTBEHHBIE
OTHONICHHUS, PYHKIIMOHAJIbHbIE 3aBUCUMOCTH M KaTETOPUU HEOMPEIEIEHHOCTH, OT MPOCTEHIIIHNX,
YCBaWBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, O JOCTATOYHO CJOXHBIX, HEOOXOIUMBIX JUIA
pa3BUTHs HAy4YHBIX W TEXHOJOIMYECKHX HAEH. be3 KOHKPETHBIX MaTeMaTH4eCKMX 3HAaHUUI
3aTpyJHEHO TIOHMMAaHUE MNPHUHIMIIOB YCTPOHCTBA M HCIIOJIB30BAHMUSI COBPEMEHHOW TEXHUKH,
BOCIIPHSAITHE M HMHTEPIPETalusi pa3HOoOOpa3HON COLMAIbHOM, SKOHOMHYECKOH, MOJUTHYECKOU
uHpopmanuu, Manod3(p(eKTUBHA IOBCEAHEBHAs IpaKTHYeCKas AeATeNbHOCTh. Bo MHOrux
cdepax npohecCHOHAIBHON AEATENbHOCTU TPEOYIOTCSI YMEHHUS BBINOIHATH PACcUEThl, COCTABIIATh



QITOPUTMBI, NMPUMEHATh (HOPMYJbl, MPOBOAUTH I'€OMETPUUECKUE H3MEPEHHUs U IMOCTPOCHHS,
YUTaTh, 00padaThIBaTh, MHTEPIPETUPOBATH U MPEIACTABIATH WH(POPMALKIO B BHUAEC TaOJMHII,
JrarpaMM # rpauKkoB, TOHUMATh BEPOSTHOCTHBIA XapaKTep CIyYalHbIX COOBITHIA.

ONHOBpPEMEHHO C pacIIpeHueM cdep NPUMEHEHHsS MaTeMaTHKd B COBPEMEHHOM
oOrmiecTBe BCE O0s1ee BaXKHBIM CTAHOBUTCS] MAaTEMATUYECKHI CTHIIb MBIIIJICHUS, TIPOSIBIISTIOLIHIACS
B OIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpornecce u3yyeHus MaTeMaTHKU B apceHall IPUEMOB
U METOJIOB MBIIUIEHHUS YEI0BEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA MHIYKLIMS U AEAYyKLuS,
0o0o01IeHne W KOHKpETH3alMsi, aHalu3 M CHHTe3, Kiaccu(ukauuss W cucTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKThl MaTeMaTHUECKUX YMO3AKIIOYEHUH, IpaBWia HX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (popMmynnpoBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CY)KICHHS, TEM CaMbIM (OPMHUPYIOT
JIOTHYECKUI CTWUJIb MBIIUICHUA. Benyiias poib NPUHAMICKUAT MareMaTHKE B (HOPMUPOBAHHU
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIIHUTAaHUN YMEHUH JIEHCTBOBATH 1O 3aJlaHHBIM
QJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpouecce perienus
3ajjay — OCHOBBI JUIsI OpraHu3alMM Y4eOHOH MAeATeNbHOCTH Ha YypOKaX MaTeMaTUKU —
pa3BUBAIOTCS TBOPYECKAs U MPUKIIAIHAsI CTOPOHBI MBIIIUICHUS.

OOyuenne MmaremMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh Yy YYalIMXCS TOYHYIO,
panrMoHaNBHYI0 M WH()OPMATHBHYIO peYb, YMEHHE OTOMpaTh HanOoJee MOIXOISIINE I3bIKOBBIC,
CHUMBOJIMUYECKHE, TpapUuecKue CpelIcTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO WX
Ipe/ICTaBICHHUS.

Heo0xoauMbiM KOMIIOHEHTOM OOIIEH KYJIBTYphl B COBPEMEHHOM TOJKOBAHUU SIBISICTCS
o011ee 3HAaKOMCTBO C METOJIaMH IO3HAHMs JAECHCTBUTEIbLHOCTH, IPEACTABICHUE O MpeaMeTe U
METO/Ie MaTeMaTHKH, €r0 OTIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHHUs MaTeMAaTUKHU /sl pellieHUs] HayuyHBIX M MPUKIAJHBIX 331a4. Takum
o0pa3oM, MaTeMaTu4yeckoe 00pa3oBaHNe BHOCUT CBOM BKJIa/ B (hOpMUpOBaHUE OOIIEH KYIbTYpPb
4eJI0BeKa.

W3yuenne MaTeMaTHKH CIIOCOOCTBYET JCTETHYECKOMY BOCHHTAHHIO  YEJIOBEKa,
NOHMMAHHUIO KpPacoThl W  M3AIIECTBA MAaTEMaTHUECKUX  PACCYKICHHUH, BOCHPUATHIO
reoMeTprUIecKuX (HopM, YCBOCHHUIO U/IeH CHMMETPHH.

HEJIM U3YYEHUA YYEBHOI'O ITPEIMETA «MATEMATUKA»
[TpuoputeTHbiMU LEAIMH 00ydeHus MmaTtematuke B 10—11 kinaccaxkak Ha 6a30BOM, Tak M Ha
yIIIyOJIEHHOM YPOBHSX SIBIISIIOTCSI:

— (QopmMupoBaHHWE  LEHTPAJIBHBIX MaTeMaTHYEeCKUX TMOHATHH  (YMCIO, BEIUYMHA,
reoMeTpuueckas (urypa, INepeMeHHas, BEpOSTHOCTb, (DYHKIHs), 00ecHeunBaIOIINX
IIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MaTeMaTHYECKOI0 00pa30BaHus 00y4atOLIXCS;

— MOJBEACHHUE Y4YalUXCS Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAaHHIO B3aUMOCBS3U
MaTeMaTHUKHd M OKPYXKAIOLIEro MHpa, MOHMMaHHE MaTeMaTUKU KaK vacTh oOrien
KYJIBTYpPbI UEJIOBEUECTBA;

— Ppa3BUTHE MHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yyalluxcs, 03HaBaTeIbHOU
AKTUBHOCTH, MHCCJIENOBATENIbCKUX YMEHMM, KPUTUYHOCTU MBILUIEHHS, HHTEpeEca K
W3YYEHUIO MaTEMaTHKU;

— QopmupoBanue  (GYHKIUOHATBHOM  MaTeMaTH4YeCKOW  TIPaMOTHOCTH:  yMEHUs
pacno3HaBaTh MaTEeMaTHYECKHUE ACIEKThl B PEaJbHBIX JKU3HEHHBIX CUTYalMSX W IMpU
U3YyYEHHUH JPYTUX y4eOHBIX MPEAMETOB, IPOSBICHUS 3aBUCIMOCTEN U 3aKOHOMEPHOCTEH,



dbopMynupoBaTh KX Ha SI3bIKE MAaTeMAaTUKH M CO3[aBaTh MaTeMaTUYeCKUE MOJIENH,
IPUMEHSITh OCBOEHHBIN MaTeMaTHYECKHUI anmnapar Ui pelieHus
[IPAKTUKO-OPUEHTUPOBAHHBIX 3a/ay, WHTEPIPETUPOBaTbL W OLEHUBATh I1OJyYEHHBIE
pE3yJIbTaTHI.

OcHoBHBIE JMHUM coJepxkaHus Kypca wmareMatuku B 10—11 xknaccax: «Yucna u
BbIUKCIICHUSY, «Anredpa» («Anredpandyeckue BBIPKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmartemaruueckoro anamusa», «['eomerpusi» («l'eomerpuyeckue QUrypsl u Hux
cBoiicTBay, «l3MepeHre reoMeTpuyYecKuX BeTU4HUH»), «BeposTHOCTh U cTatuctuka». JlaHHbIE
JMHUH Pa3BUBAIOTCS MapauIeNbHO, KaXK/1as B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJJHAKO HE
HE3aBHCUMO OJHA OT JAPYroi, a B TECHOM KOHTAaKTe W B3auMojaeuctBuu. Kpome 3Toro, mx
Oo0OBeAMHSIET JIOTMYECKas  COCTAaBISIIOIIAsl, TPAaJUIMOHHO IpHUCYIIass MaTeMaTUKe U
IPOHM3BIBAIONIAS BCE MAaTEMAaTUYECKUE KYpChl U cojiepkarenbHble JuHuu. ChopMynupoBaHHOE
B ®eniepalbHOM IOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEAHETO 00I11ero 00pa3oBaHus
TpeOOBaHUE «BIIAJICHHE METOJaMH JO0Ka3aTelbCTB, AJITOPUTMAMHU pEIICHUs 3a/ady; yMEHUe
dbopMynupoBaTh OMpeesieHUs, aKCHOMBI U TEOPEMBI, IPUMEHSThH X, IPOBOJIUTH JOKa3aTelIbHbIC
paccykJIeHHUs B XOJE pEUIeHHs 3aJauy» OTHOCUTCS KO BceM Kypcam, a (GOpMHpOBaHUE
JIOTUYECKUX YMEHUH pachpenensercs Mo BCEM rojaM oOy4YeHHs] Ha YPOBHE CpeIHEero oOIIero
o0Opa3oBaHusl.

MECTO YYEBHOI'O [IPEJIMETA «MATEMATHUKA» B YYHEBHOM IIJTAHE

B cootBerctBUM ¢ DenepalibHbIM TIOCYAApCTBEHHBIM OOpa30BaTEIbHBIM CTaHAapTOM
cpeaHero oOIiero oopa3oBaHMsl MaTeMaTHKa SIBISETCS 00s3aTeIbHBIM MPEIMETOM Ha JIaHHOM
ypoBHe oOpa3oBaHus. Hacrosimeidt paboueil mnporpaMmoil mpenycMaTpuUBaeTCsl H3ydeHHE
yuyeOHoro mnpenMera «MaremaTuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AnreOpa W Hauana
MaTEMaTUYECKOTO aHanu3a», «l'eomerpus», «BepodaTHOCT M craTucTHKa». PopMupoBaHHE
JIOTMYECKUX YMEHHMH OCYILIECTBIISIETCS Ha MPOTSKEHUU BCEX JIET 00yueHHs B cTaplleil IKosie, a
AJIEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEP’KaHUE BCEX Ha3BAaHHBIX BBIIIE KYPCOB.

OCHOBHBIMU JINHUSIMU cojiep:kaHus MmaTtematuku B 10—11 kimaccax ssnsores: «Hucna u
BBIUHCIEHUS», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA»),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUIyppl U HUX
CBOMCTBa», «l3MepeHHEe TE€OMETPUYECKMX BEIMUYMH»), «BepoATHOCT M  CTaTHCTHKAY.
CopneprxaTenpHble JUHUM Pa3BUBAIOTCS MapajlIeNbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYrOi, a B TECHOM KOHTAaKTE U B3auMozeicTeuu. Mx
Oo0BbEeMHACT  JIOTMYECKash  COCTAaBIAIONIAs, TPAAULMOHHO TpHUCYIIas MaTeMaTuke U
MIPOHU3BIBAIOIIAS BCE MaTeMaTHYeCKHe Kypchl U conepkarenbHble TuHUU. ChopmynupoBaHHOE
B ®I'OC COO TpeboBanme «BIageHNE METOTAMH JI0KA3aTEIHCTB, AITOPUTMAMH PEIICHUS 3a/1a4,
yMeHHE (OpPMYIUPOBATH OIpPENEICHHs,, aKCUOMBI M TEOpPEMBbl, NMPUMEHATh HX, IPOBOAUTH
J0Ka3aTeNbHbIE PACCYXACHMS B XOJI€ PEIIeHUs 3a7au» OTHOCUTCS KO BCeM y4eOHBIM Kypcam, a
(dopMHpOBaHUE JIOTUYECKUX YMEHHUH pacmpejensercs Mo BceM rojaM oOyueHHs Ha YPOBHE
CpeaHero oomniero 0opa3oBaHusl.

B yue6HOM mutaHe Ha u3ydyeHue matematuku B 10—11 kimaccax oTBOIUTCS 5 yueOHBIX
4acoB B HEJENI0 Ha 0a30BOM YPOBHE B TEUEHHME KaXKAOro roga odydeHus, Bcero 350 yueOHbBIX
4yacoB, U 8 y4eOHbIX YacOB B HEJENI0 Ha YIIIyOJEHHOM YpOBHE B TE€UYEHHME KaKJOro roja
00ydeHwus1, Bcero 560 yaeOHBIX 4acoB.

I[TNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYHEBHOI'O IIPEJIMETA



«MATEMATUKA»

OcBoenne yuebHoro mpeamera «MareMaTHKay JOJDKHO 00ECleunBaTh JOCTH)KEHUE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUsl CIHCAYIONIMX JUYHOCTHBIX, METAlPEIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBLIE PE3VYJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS NPOrpaMMbl yuyeOHOro mnpeamMera «MaremaTuka»
XapaKkTepU3yTCSL:

I'paxxnaHckoe BOCIIMTaHUE:

C()OPMHUPOBAHHOCTBIO TIPAXKIAHCKOW IMO3ULMH OOYYaloLErocss Kak aKTUBHOIO MU
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, MpOIEenyp TIpakJaHCKOro oOriecTsa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (YHKIMSAMHU M Ha3HAUCHUEM.

[TaTpuoTnyeckoe BOCIIMTaHUE:

c(OPMHUPOBAHHOCTBHIO POCCUNCKOM Ipa)1aHCKOM HIEHTUYHOCTH, YBAXKEHUS K MIPOIILJIOMY
U HACTOSALIEMY PpOCCUHCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXEHUSAM
POCCHIMCKMX MaTEeMaTUKOB M POCCUHMCKOM MaTeMaTHYeCKOM HIKOJbI, K HCIIOJb30BAaHUIO 3TUX
JOCTIDKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAaHMEM JyXOBHBIX IEHHOCTEH POCCHICKOrO Hapoaa; c(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMSI, ’THYECKOTO TIOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHUEM
JOCTHDKEHUIN HAayKH M JeSATEeIbHOCThIO YYEHOIO; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOHYHBOTO OYyIYIIETO.

DcTeTndyeckoe BOCIUTAHUE:!

JCTETUYECKUM  OTHOIIEHHMEM K MHUpY, BKJIIOYas ACTETUKY MaTeMaTU4YecKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHYECKUM aclieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

@Pu3nyecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO YMEHHUs MPUMEHATh MaTeMaTHYeCKHWe 3HaHUS B WHTEpEcax
3I0pOBOTO M 0€301MacHOro 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO
(310opoBoe NuTaHHEe,cOATAaHCUPOBAHHBIA PEKUM 3aHATHH M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUSA, NP 3aHIATUSAX CHOPTUBHO-03/]0POBUTEIILHON
JeSITebHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pPa3IHIHBIM
cdepam mpohecCHOHATFHOW JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oynymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
’KM3HCHHBIC TUTAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHUYeCKOM HalpaBIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE!

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKOM KYJBTYPBI, HOHUMaHHEM BIIMSHUS
COLMATEHO-O)KOHOMHYECKUX MPOIECCOB HAa COCTOSIHHE NPUPOAHON W COLIMAIBHOW CpEeIbl,
OCO3HaHMEM II00ATBHOIO XapakTepa SKOJIOTMYECKUX MPoOJeM; OpUEHTalued Ha IMpUMEHEHUe
MaTeMaTHYeCKUX 3HAHMUM Ui pPelIeHMs 3aad B 00JACTH OKPYKAIOLIEH cpenbl, MIaHUPOBAaHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KAOLIEH CpeIbl.



IlenHOCTH HAyYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHUKHU, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEUECKOU JIEATEIIbHOCTH, 3TAIOB €€ pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MATHKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATh IPOCKTHYHD M  HCCIENOBATEIbCKYI JEATEIbHOCTD
WHIWBHUIYAJIBHO U B IPYyIIIE.

METAIIPEJMETHBIE PE3VJIbTATDI

MeramnpeaMeTHble  pe3yibTaThl — OCBOEGHUS  NIPOrpaMMbl  ydyeOHOro  mIpeaMera
«MaremaTuka»  XapakTepU3YKOTCs  OBJIAJCHUEM  YHUBEPCAIbHBIMM  I103HABATEJIBHBIMU
JNEHCTBUSIMHM,  YHUBEPCAIbHBIMM  KOMMYHMKAaTHUBHBIMU  JIGUCTBUSIMHU,  YHHMBEPCAIbHBIMU
PEryJIATUBHBIMU 1EHCTBUSMU.

1) YHUBepcallbHBIE TO3HABATENBHBIC JCHCTBUS, OOecreunBaoT (HOPMHUPOBAHHE
0a30BbIX KOTHUTUBHBIX NPOLECCOB 00yUaroIuxcst (OCBOEHHE METOI0B IMO3HAHUS OKPYKAIOILEro
MHUpa; TPUMEHEHHE JIOTMYECKUX, MCCIEeI0BaTeIbCKUX OIepanuidl, yMmeHuidl paboraTh C
uHpopmarueit).

basoBble slornueckue AeUCTBUS:

— BBUIBJIATh U XapaKTE€pPHU30BaTh CYIIECTBEHHbIC IPU3HAKH MAaTEMaTUYeCKHX OOBEKTOB,
IOHATUHM, OTHOIIEHUH MEXIy MOHATUAMH; (QOPMYJIUPOBATH ONPEACICHUS IOHSITUH;
yCTaHaBJIMBATh CYIIECTBEHHbIN NPHU3HAK KIACCU(PUKALMHM, OCHOBAHUSA A OOOOILEHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3a;

— BOCIPUHUMATh, (OPMYIHUPOBATh M NPEOOpPa3OBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

— BBIABIIATh MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U INPOTHUBOpEuUs B (pakTax,
JAHHBIX, HaOMIOJEHMAX W YTBEPXKACHUAX; MpeularaTb KPUTEPUH JUIsL  BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

— JlefaTh BBIBOJIBI C MHCIIOJIB30BAaHMEM 3aKOHOB JIOTMKH, JAEIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

— MPOBOJIUTH CAMOCTOATEIBHO JJOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUH (IIpsIMbIE U OT
IPOTUBHOTO), BEICTPAaUBATh apryMEHTAIUIO0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDPHI;

— 00OCHOBBIBaTh COOCTBEHHBIE CY)K/IEHUS U BBIBOJIBL;

— BbIOMpaTh cnocol perieHust yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEILIECHUS,
BBIOMpATh HanOOJIee MOIXOAAIIMHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3zoBele nccnenoBaTenbCKUe TEHCTBUS:

— HCHOJb30BATh BOMNPOCH KaK HCCIIEAOBATENLCKUN MHCTPYMEHT IO3HAHMS; (OPMYJINPOBATH
BOIIPOCHI, (UKCHPYIOLIHE MPOTHBOpEYHe, MpoOiIeMy, yCTaHaBJIMBaTh MCKOMOE U JIaHHOE,
(bopMUpOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

— MPOBOJUTH  CAMOCTOATEIBHO  CIUIAHMPOBAHHBI  DKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro o0beKTa, SBJICHHUS, MPOLECCa, BBIIBICHHIO
3aBHCUMOCTEHN MeX 1y 00bEKTaMHU, SBJICHUSIMH, ITPOLIECCAMH;

— CaMOCTOATENIbHO (OPMYIHPOBATh OOOOIIEHHUS M BBIBOABI MO pPE3ysbTaTaM MPOBEAEHHOTO
HaOJIOZCHUs, WCCIICIOBAaHMs, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX pE3yJIbTaTOB,
BBIBOZOB 1 0000IIEHNI;

— IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOLIECCA, a TAKKE BBIABUIATH IPEIIIOIOKEHUS O €ro
pa3BUTUU B HOBBIX YCIIOBUSIX.



Pabota ¢ nuadpopmanmeii:

— BBIABJIATH Ae(UUUTH HH(POPMALUY, TaHHBIX, HEOOXOJUMBIX JJIsI OTBETa HA BONPOC M IS
peLIeHMs 3a]1a4u;

— BbIOMpaTh  WHPOPMALMIO W3  HUCTOYHMKOB  PA3JIUYHBIX  THIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTU3UpOBaTh W MHTEPIPETUPOBAaTh HMH(OPMAIMIO pa3IMyYHBIX BHUJIOB U (HOpM
IPECTaBICHHUS;

— CTPYKTYpPHPOBATh MH(POPMALIUIO, MPEACTABIATH €€ B PA3IUUHBIX (opMax, UITFOCTPUPOBATH
rpauyecKu;

— OIICHMBATh HAJEKHOCTh HH(POPMAITUH 110 CAMOCTOATEIBHO C(HPOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcainbHble KOMMYHHUKaTHBHbIE JefcTBuS, o0ecreynBaoT
c(OPMHPOBAHHOCTb COLUAIIBHBIX HABBIKOB 00YUYaIOIIUXCSL.
Oouienue:

— BOCIpPUHUMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C YCIOBUSMU M LEISIMU
OOIIICHUS,

— SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUSl B YCTHBIX U NMHCbMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 110 X0y PEIlIeHUs 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pPe3ysIbTarT;

— B XO0Jie OOCYXJeHHs 3a/aBaThb BOINPOCHI 0 CYIIECTBY OOCYXIaeMOl TeMbl, MPOOJIEeMBl,
peraeMoil 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbBIE HA TOUCK PELICHMUS;

— COIOCTAaBJIATh CBOM CYXJIEHUS C CYXKJIEHUSAMM APYrUX YYaCTHUKOB auaiiora, oOHapy>KuBaTh
pasyInyKe U CXOJCTBO MO3ULIUH;

— B KOPpEeKTHOH Gopme HopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKECHUS;

— MPEACTABIATH PE3YIbTAThl PELICHUS 3a7a4uH, SKCIIEPUMEHTA, UCCIIeI0BaHUSs, IPOEKTa;

— CaMOCTOATEIbHO BbIOMpATh (GopMaT BBICTYIUIEHHS C Y4YETOM 3a/lay NpPE3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

— IOHMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAJIbHOW pabOThl MpHU
pelieHun yueOHbIX 3a/1a4;

— MpPUHUMATh LEJIb COBMECTHOM JEATEIBHOCTH, IUIAHMPOBATh OPraHU3allMI0 COBMECTHOMN
paboThl, pacmpelessaTe BUAbI pabOT, JOTOBApHBATHCSA, OOCYXXIATh IMPOLECC U PE3YNbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHUX JIIOJIEH;

— y4acTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OcykaeHHs, OOMEH MHEHMH, «MO3TOBbIE
IITYPMBI» U UHBIE);

— BBINOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEUCTBHS C IPYTMMHU YJEHAMHU
KOMAaH[Ipl; OLIEHUBaTh KayecTBO CBOEr0 BKJI3Ja B OOMMH MPOAYKT MO KPUTEPHUSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) VYHuBepcaibHble PETyIATUBHbIE JecTBUs, oOecneunBaroT (HOpMHpOBaHHE

CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anusi:

— COCTaBJIATh IUIaH, AJITOPUTM pELICHHUs 3a/aud, BBIOMPATh CIOCOO peLIeHUs € Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTpOIIB:

— BJIQJIETh HAaBbIKAMH MTO3HABATEIBHON pedIeKCUN KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBHHA U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;

— BJAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS TIpolecca U pe3yibTaTra peIieHus



MaTeMaTH4YeCKOM 3a1a49M;

NpeaABUACTE TPYAHOCTH, KOTOPBLI€C MOI'YT BO3HHUKHYTH IIpH PEIICHHMMU 3aJadld, BHOCHTH

KOPpPEKTHUBbI B JAC€ATCIBHOCTH Ha OCHOBC HOBBIX O6CTO$IT€J'IBCTB, JaHHBbIX, HaﬁﬂeHHbIX

OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLCHUBAaTb COOTBCTCTBHUEC PE3yJibTaTa LCIU U YCIIOBUSAM, OOBACHATH IMPUYKUHBI JOCTUXKCHHA

HJIM HEOOCTHKCHHUA PE3YIbTAaTOB ACATCIBHOCTH, HAXOJIUTbH OHII/I6Ky, JaBaTb OLCHKY

NPUOOPETEHHOMY OIIBITY.

[INIAHUPYEMBIE INPEJMETHBIE PE3VJIBTATHI OCBOEHUMA
CHUHXPOHU3MPOBAHHON ITPOT'PAMMBI 3A KYPC 10 - 11 KJIACCA

[TpenmeTHbIE pe3ynbTaThl OCBOCHHUS padoUeil CHHXPOHU3UPOBAHHOHN paboyeil IporpaMMel

o MaremaTuke npeactaniensl s 10 - 11 knacca B pamkax KypcoB «AnreOpa v Havasa

aHaJIu3a» 1 ((FGOMCTpI/IH».

OcBoenne y‘IC6HOFO Kypca «Anre6pa " HavalJla MaTCMAaTUYCCKOI'0 aHaJIM3a)» Ha YPOBHC

CpCaAHCIO O6IH€FO O6paSOBaHI/I$I JOJIDKHO obecreynBaTh AOCTHUIKCHUC CIICAYIOIIHNX ITPEAMCTHBIX

00pa30BaTeNIbHbIX PE3YJIbTATOB:

K koniy o6yuenus B 10 kitacce 00ydaronuiicst HOTYYUT CIEAYIONINE TPEIMETHBIC

PE3yABTATHI IO OTENBHBIM TeMaM (eaepanbHON padodeil mporpaMMbl y4eOHOTO Kypca

«Anrebpa 1 HaYajla MAaTeMAaTHYECKOTO aHaTN3a» Ha 6230BOM YPOBHeE:

Yucna ¥ BEIYUCICHUS:

ONIEpUPOBATh MOHATUSIMH: PALMOHAIBHOE M JIEHCTBUTENBHOE YMCIIO, OOBIKHOBEHHAs U
JecATUYHas ApoOb, POLEHTHI;

BBIIIOJIHATh apU(PMETHUECKHE OINEepallud C PpPalUOHAIBHBIMM M J€HCTBUTEIbHBIMU
qHClIaMU;

BBIMOJIHATE MPUONMKEHHBIE BBIYMCICHUS, HCHONb3Yys IpaBUia OKPYTJIEHHs, JelaTh
MPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCIECHUM;

ONEepUPOBATH MOHATHSMHU: CTENEHb C LENbIM IOKa3aTeleM, CTaHIapTHas (GopMma 3amucH
JNEMUCTBUTENBHOIO YHUCIIA, KOPEHb HATYpaJbHOW CTENEHM, HCIOJIb30BaTh MOIXOSIIYIO
dbopMy 3amucu JEHCTBUTENIbHBIX YMCEN JJIsl peHIeHHMs] MpaKTUYeCKUuX 3anad Hu
MIpE/ICTaBICHUS] JaHHBIX;

OIIEpUPOBATh MOHATUIMH: CUHYC, KOCUHYC U TAHIT€HC IIPOU3BOJIBHOIO YIJIa, UCIOIb30BaTh
3aMMch MPOU3BOIBHOTO YIiia uepe3 00paTHbIe TPUTOHOMETPHUECKHE (DYHKIIUH.

YpaBHEHHUs 1 HEPABEHCTBA:

OIIEPUPOBATh MOHATUAMU: TOKIAECTBO, YPAaBHEHHUE, HEPABEHCTBO, LIEJIOE, PALIMOHAIIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHHUE;

BBIMOJIHATE ~ MPeoOpa3oBaHUs ~ TPUTOHOMETPHUUECKUX  BBIDAKEHMH M pemiaTh
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITNIOJHATH MPeoOpa30oBaHUs LENbIX, PALIMOHAIBHBIX U HUPPALUOHANIBHBIX BBIPAXKEHUN U
peuartb OCHOBHBIE THIIBI LEBIX, PAllMOHAJIBHBIX W MPPALUOHAIBHBIX YPaBHEHHUU U
HEPABEHCTB;

IIPUMEHATh YPaBHEHHUS W HEPABCHCTBA IS PEIICHUS MATEMaTHYECKUX 3a/1ad U 3a1ad u3
pa3nuYHbIX 001aCTel HAYKU U peallbHOW KHU3HH;

MOACIINPOBATE PCaJIbHBIC CHUTyalMHM Ha A3BIKE anre6p1>1, COCTAaBJIATL BBIPaXXCHUA,



ypaBHEHHUsI, HEpaBEHCTBA I10 YCJIOBUIO 3aJauyd, HMCCIEAO0BATh IMOCTPOEHHBIE MOJENIU C
WCTIOJIH30BAHUEM allliapaTa ajareopsl.

OyHKIUYN U TpapuKu:

OIIEpUPOBATH MOHATUAMU: (PYHKIHMSA, CTIOCOOBI 3aJaHus QYHKIMH, 00JIACTh ONPEICTICHUS 1
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QYHKIIUH, B3aUMHO 00paTHbIEe (PyHKIINY;
ONEPUPOBATh MOHATUSAMH: YETHOCTH M HEYETHOCTh (YHKUIUHM, HYIH (YHKIUH,
MPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,;

UCTIONIB30BaTh rpaduKu QYHKIUH IS pelIeHHs ypaBHEHHIA;

CTPOUTH U YUTATh IpadUKU JTUHEWHOW (YHKUUH, KBAAPATUYHOW (PYHKIUH, CTECIICHHOMN
(YHKINU C LEIBIM ITOKa3aTelNeM;

UCTOJB30BaTh Tpaduku (YHKIUN IS MCCIEIOBAHUS MPOLECCOB M 3aBUCHMOCTEW NpHU
pemieHnH 3aaad W3 JAPYrHX YYeOHBIX NPEIMETOB W pEalbHOW JKU3HHU, BBIPAXaTh
(bopMynaMu 3aBUCUMOCTH MKy BETHUYNHAMH.

Hauana maTemMaTnyeckoro aHaiusa:

OIEpPUPOBATH TMOHATHUSAMH: MOCJIEIOBATEIBHOCTh, apH(PMETHUYeCKass M TeOMEeTpUYecKas
IIporpeccuy;

OIIEpUPOBAThH MOHATHIMHU: OECKOHEUHO yOBIBaIOIasi FeOMEeTpUYecKas mporpeccus, cymma
0ecKOHEYHO yOBIBAIOIECH reOMETPUIECKON IPOrPEeCcCuH;

3aJaBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCO0AMH;

HCII0JIb30BaTh CBOMCTBA IOCJIEI0BATENbHOCTEN M MPOTPECCHil Ui PELICHUS peabHbIX
3aJja4u NPUKJIAJHOTO XapaKTepa.

MHOXecTBa U JOTHKA:

ONEPHUPOBATH MTOHATUSMHU: MHOXKECTBO, OIEpallN HaJl MHOKECTBAMM;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBINM anmnapar s ONUCAaHUs PEAJbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX MTPEIMETOB;

OIEpPUPOBATH MTOHATUSAMHU: OIIPEICICHNE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

K xonmy obOywenust B 10 kiacce oOyyaromiuiicss MOJy4YUT CJEAYIOIIME MPEIMETHbIE

pe3ynbTaThl MO OTAEIbHBIM TeMaM (enepanbHONl pabouelt mporpaMMbl y4eOHOro Kypca

«Anre6pa 1 HaydalJla MaTEMaTHYCCKOI'O aHaJIu3a» Ha yl".]'lyﬁ.]'leHHOM YpoOBHE!

Ywucna v BRIYUCICHUS:

CBOOOJIHO  OINEpUPOBaTh  TMOHATHSAMHU:  PAMOHAILHOE  YWCIO,  OeCKOHeYHas
nepuoAndeckas poOb, MPOILEHTHI, HPPAMOHATHFHOE YHCIIO, MHOXKECTBA PaIlHOHATHHBIX
Y JICUCTBUTEIBHBIX YUCEN, MOLYJb JAEHCTBUTEIBHOIO YHUCIIA;

MPUMEHATH APOOM W TIPOICHTHI I PEIICHHs] TMPUKIATHBIX 3a7ad M3 Pa3InYHBIX
OTpacJieil 3HAaHUM U PeabHOM KU3HU;

MPUMEHATHh TPUOIKEHHBIE BBIYMCICHUS, TPABWJIA OKPYIJICHUS, TMPUKUAKY U OIECHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMEpUPOBATh TOHATHEM: CTENEHb C IIeNIbIM TOKa3aTeleM, HCIOIb30BaTh
MOAXOAAIIYI0 (POpMY 3alUCH IEHCTBUTEIBHBIX YHCET IJIs1 PEIICHHS TIPAKTUICCKUX 3a]1a4
Y MIPEJCTaBIICHUS JaHHBIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPAbHOM CTETICHU;
CBOOOJTHO OTIEpUPOBATH MOHATHEM: CTEMEHD C PAIMOHAIILHBIM MTOKa3aTelIeM;



CBOOOJHO ONEPUPOBATH TOHATUSMHU: JIOTApU(PM dYHCIA, ACCITHYHBIE W HATypallbHbIC
JorapudMmebl;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: CHHYC, KOCHHYC, TAHTC€HC, KOTAHTE€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATH MIOHIATUSIMHU: APKCUHYC, APKKOCHHYC ¥ ApKTAHT'€HC YUCIIOBOTO apryMEHTA.

YpaBHEHMs U HEPABEHCTBA!

CBOOOJHO  OIepuUpoBaTh  MOHATHSAMHU:  TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIBHBIC YPABHCHHA U YPABHCHUA-CIICACTBUS, PABHOCUJIBHBIC HCPABCHCTBA,
IPUMEHATh Pa3IMYHbIE METOJbl PEIIEHHs] PAlMOHAIBHBIX U JPOOHO-pallMOHAIBHBIX
ypaBHeHHfI, MNPUMCHATH MCTOA HHTCPBAJIOB JIsI pCHICHUA HCPABCHCTB,

CBOOOJIHO OINEPUPOBAThH MOHATUAMHU: MHOTOWIEH OT OJHOH NEepeMEHHON, MHOTOWIEH ¢
HenbMi K03 GUIMEeHTaM, KOPHU MHOTOWIEHA, IPUMEHSTh JIeJIeHHe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJHO ONEepUpOBaTh TMOHATHSMU: CHUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpula,
OIpeNIeIUTENb MAaTPULBl 2 X 2 M ero reoMeTpUYEeCKU CMBICH, UCIOJIb30BaTh CBOICTBA
onpenenurens 2 X 2 A BbIYUCIEHHUS €ro 3HA4Y€HUs, NMPUMEHSATh ONPEAEIUTENH JUIs
peleHuss CUCTEMBl JIMHEHHBIX YpPaBHEHUM, MOJEIMPOBATH pPEAIbHBIE CHUTYallUH C
IIOMOIIIBXD CHUCTEMBI JIMHEHHBIX ypaBHeHHfI, HCCIICA0BAaTh IIOCTPOCHHBIC MOJCIN C
IIOMOILBIO MATPHUI] U OIIPEAEINUTENEH, UHTEPIIPETUPOBATh IIOJYYECHHBIN PE3YyJIbTAT;
UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMHU ISl TPpeoOpa30BaHusl BEIpaKEHUI;
BBIMOJIHATh  [IPEOOpa30BAHUsl UHUCIIOBBIX BBIPAKEHUH, COAEp)KAIMX CTEHNEHU C
palMOHATILHBIM ITOKa3aTelNeM;

HCIIOJIb30BaTh CBOMCTBa norapudMoB JUISt npeoOpa3oBaHus
J0rapupMHUUECKUXBBIPAKECHUH;

CBO6OI[HO ONCprupoBaTh IIOHATUAMMU.: HppalMOHaJIbHBIC, IIOKa3aTCJIbHBIC n
HOFapI/I(bMI/I‘-IGCKI/Ie YpaBHCHHA, HAXOAWUTh HX PCIICHHA C INOMOMIBIO PAaBHOCHIIBHBIX
HEepexo0B WM OCYLIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYecKue (opMynbl s NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO OINEPUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE, MPUMEHSIThH
HCO6XOI[I/IMBI€ (1)OpMy1'II:I A1 pCIICHHA OCHOBHBIX THUIIOB TPUTOHOMETPUUCCKUX
YpaBHEHU;

MOJICIUPOBaTh pEAlbHbIE CHUTYallMd Ha S3bIKE alreOpbl, COCTABIATH BBIPAKECHUS,
yYpaBHEHUs, HEPABEHCTBA II0 YCJIOBHIO 3a/1a4d, WCCIENOBATH MOCTPOCHHBIC MOJETH C
UCTIOJIb30BAHUEM allapaTa areOpsl.

OYHKIMY U TpadUKH:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (YHKIMS, CIOCOOBI 3alaHusl (PYHKIHMH, B3aUMHO
oOpartHble (yHKUMH, KoMOo3unus GyHKuuM, rpaduk (QYHKIUM, BBIIOIHSITH
3J7IeMeHTapHble IpeoOpazoBaHus rpaduKoB PyHKINIT;

CBOOOJTHO ONEpUpPOBaTh MOHATHAMU: OOJACTh ONpPEAENCHUS M MHOXXECTBO 3HAUCHHM
GbyHKIMY, HyTU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: UYETHbIE U HEUETHBIE (YHKUUH, MEPUOIUYECKHE
(GyHKLINHU, TPOMEXYTKHM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl 1 MUHUMYMBI (DYHKIIUH,
HauOoJIbllIee M HAUMEHbIIIee 3HaUeHNEe (PYHKLIUU HAa IPOMEKYTKE;

CBOGOI[HO ONCpUpOBaTh IMOHATHAMU: CTCIICHHAA Q)YHKHI/IH C HaTypaJbHbIM K LECJIbIM



nokasarteneM, rpaduk CTENEHHOW (YHKIMHM C HATYpaJdbHBIM M ILEJIbIM IOKa3aTelieM,
rpaduKk KOpPHA N-Oi cTeneHH Kak (YHKIMH OOpaTHOW CTEMEHW C HATypalbHBIM
II0Ka3aTeleM;

OIIEpUpPOBATh TOHATUSAMHM: JIMHEHHAs, KBaJpaTW4YHas M JpOOHO-IMHeWHas (yHKIuH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO OMEPHPOBATh MOHATHAMMU: MOKa3aTelbHAs U JlorapupMudeckas (GyHKIUH, UX
CBOMCTBa M rpadMKH, UCIOIH30BATh UX TPa(UKH TS PEIIeHHs ypaBHEHHIA;

CBOOOZHO ONEPHPOBATH MOHATHUSAMU: TPUTOHOMETPUYECKAs] OKPY)KHOCTh, ONpE/EICHHE
TPUTOHOMETPUYECKUX (DYHKIMH YHCIOBOTO apryMEHTa;

UCTIOJIB30BaTh rpaduku GYHKUUN ISl UCCIIEAOBAHUS MPOLECCOB M 3aBHCUMOCTEH IpH
pelIeHuH 3a7ad W3 JAPYTUX Yy4eOHBIX NPEAMETOB W pEabHOM JKM3HHU, BBIpakaTbh
bopMynamMu 3aBUCUMOCTH MEK1y BETUIHMHAMH;

Hauyana MmaTeMaTHYECKOTO aHaIM3a;:

CBOOOJTHO OIEPHPOBATH MOHATHAMU: apu(METHUYECKass U TeOMETpHUYECKasl MPOrPecCHs,
OECKOHEUHO yOBIBarOIIAs reoMeTpuuecKas nporpeccus, JMHEUHBIN u
9KCHOHEHIMAIBHBIA POCT, (QOpMyJia CIOXKHBIX MPOLIEHTOB, MMETh IPECTaBIEHHE O
KOHCTaHTE;

HCIIOJIB30BAaTh IIPOTPECCUU AJIs PELICHUS PEAIBHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa;
CBOOOZHO  ONEpPHPOBATh MOHATHAMHU:  IOCJIEAOBATEIBHOCTh, CHOCOOBI  3aJaHUS
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE M OTPAaHUYECHHBIE I1OCIEA0BATEIBHOCTH, IOHUMATh
OCHOBBI 3apPOXKJICHHUSI MATEMAaTUUECKOr0 aHAJIN3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX;
CBOOOJTHO ONEpUPOBATH MOHATHAMU: HENPEPHIBHBIC (DYHKIIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCHMITOTHI rpaduka GyHKIUY;

CBOOOJTHO ONEpUpOBaTh MOHATHEM: (YHKIHS, HENpepbIBHAs Ha OTpe3Ke, MPUMEHSThb
CBOICTBa HEMPEPHIBHBIX QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJHO OmNepupoBaTh TMOHATHSAMM: TepBasi U BTOpas MNPOM3BOJAHBIE (DYHKIHH,
KacaTebHas K rpaduky QyHKIUY;

BBIYNCIIATh IPOU3BOIHBIE CYMMBI, MPOU3BEACHUSA, YaCTHOTO M KOMIIO3HLIMM JABYX
(byHKUUH, 3HaTh TPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCIIOJIb30BaTh T'€OMETPUUECKUH U (PU3NYECKUI CMBICT NPOU3BOJHON [UISl pPELICHUS
3a/1ad.

MHOK€eCTBa U JIOTHKA:

CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: MHOXKECTBO, ONIEPALlU Ha/l MHOKECTBAMU;
MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar Jjs ONUCaHUs PeabHBIX MPOIECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX y4eOHbIX MMPEIMETOB;

CBOOOJTHO ONEpHpPOBAaTh MOHATUSAMH: OIpEJesieHHe, TeOpeMa, ypaBHEHHUE- CIE/ICTBUE,
CBOMCTBO MaTeMaTHYeCKOT0 OOBEKTa, JOKAa3aTelbCTBO, PAaBHOCHWJIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xoHnmy oOyuenuss B 11 kiacce oOydarommuiics MOJIYYUT CIEAYIOLIME MpeIMEeTHbIE

pe3yabTaThl MO OTAEIBHBIM TeMaM QenepaabHoi paboyeil mporpammsl y4eOHOro Kypca
«Anrebpa 1 Hauyaja MaTEMaTHYECKOT0 aHAIN3a» Ha H230BOM YPOBHe:

Yucia ¥ BEIUMCIIEHUA

OINICpHUPOBATH TIOHATUAMU:. HATYpPAJIbHOC, MNCJIO0C HYHCIIO, MUCIOJIb30BaTh IIPHU3HAKU



JCIIMMOCTH IIeJIBIX YHCEJ, Pa3JIOKCHUE YHCIa Ha MPOCTHIE MHOXHUTCIN JUIS PEIICHUS
3a1a4;
OIEPUPOBAThH OHATHEM: CTCIICHb C PAIIMOHAIBHBIM ITOKa3aTelIeM;

OIIEPUPOBATH MOHATHIMMU: JIOTApU(PM YHCIIa, JECATUYHbIC U HATYPAIbHBIETOTapru(pMBI.

ypaBHeHI/IH M HEpAaBCHCTBA:

IIPUMEHSATH CBOMCTBA CTEIEeHU JUTS peoOpazoBaHus BBIPAKECHU,
ONEPUPOBATHIIOHATUAMMU: TOKA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO, PELIAaTh OCHOBHBIC
THIIBINIOKA3aTEIIbHBIX YPABHEHUI U HEPABEHCTB;

BBIIIOJIHATh npeoOpa3oBaHus BBIPAKCHUH, coJiepaKaImx Jorapugmsl,
ONIEPUPOBATHIOHATHAMM:  JIOTAPU(PMHUUECKOE YpaBHEHHWE M HEPAaBEHCTBO, pelaTh
OCHOBHBIE TUIIBIJIOrApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

HaxOJUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh NMOHATUSAMM: CHUCTEMa JMHEMHBIX YPAaBHEHMHM M €€ pEIIEeHUE,UCIO0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHMM IS PELICHUs] IPAKTUYECKUX 3a7a4;

HaXOJUTh PELICHUS MPOCTEHIINX CUCTEM M COBOKYIHOCTEH palMOHAIbHBIXYpaBHEHUH U
HEPABEHCTB;

MOZEIIUPOBATh peasbHbIC CUTyaluu Ha A3BIKE anreopsl, COCTAaBJIATh
BBIPAKCHMS,YPABHECHMs, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJayH, HCCICNOBATH
MIOCTPOCHHBIEMOEIIH € UCIIOJIb30BAaHUEM amapaTa anreOpsl.

OyHKIMH U TpadUKU:

OIIepUpPOBaTH MOHSTUSMH: MepUOINYECcKast GbyHKIHS, MIPOMEXKYTKH
MOHOTOHHOCTU(YHKIIUH, TOUKH OHKCTpeMyMa (QYHKIIMH, HauOoJblllee M HauMEHbIIee
3HaYEHUSA(DYHKIIUU Ha TPOMEXKYTKE, HCIONb30BaTh WX JUISI HCCIEAOBaHUSA (PYHKIIHH,
3aJlaHHOUTpapuKoMm;

ONepUpoOBaTh MOHATUSIMU: rpaduxu MOKa3aTeNIbHOM, norapuMuyecKou
TPUTOHOMETPUYECKNX (YHKIMH, wH300pakaTh HMX Ha KOOPJIWHATHOW IUIOCKOCTH
WHUCIIOIb30BATH JIJISl PEIICHUS YPABHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPJAUHATHOM TUIOCKOCTH I'padUKH TMHEHHBIX YPaBHEHUIH UCIIOJIb30BATh
WX JJI PEIICHUS] CUCTEMBI JIMHEUHBIX YPaBHEHU;

WCIIONB30BaTh Tpaduku (QYHKIUN I8 MCCIENOBAaHUS TPOIECCOB W 3aBUCUMOCTEUH3
JIPYTUX Y4eOHBIX TUCIUILINH.

Hauana MaTeMaTH4eCKOro aHajan3a:

OIIEPUPOBATH MOHITHSIMHU: HENIPepbIBHAS (YHKIIUS, MPOU3BOIHAS (DYHKIINU,UCTIOIH30BATh
reOMETPUUYECKUN U PUBNIECKUIN CMBICI IPOU3BOIHOM JIJIS pellIeHHsI3a/1ay;

HaXOJUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIWN, BBIYHCIATH IPOU3BOIHBIECYMMBI,
MIPOU3BEICHNUS, YaCTHOTO (PYHKIIHIA,

WCIOJIb30BaTh  MPOM3BOJIHYIO JUIA HCCICAOBAaHUS (QYHKIHMH HA MOHOTOHHOCTBU
KCTPEMYMBI, TPUMEHSITh PE3yJIbTAThI UCCIICIOBAHUS K TIOCTPOCHUIO TpaUKOB;
MCIOJIb30BaTh MPOU3BOIHYIO U HAXOXKJEHUS HAWIYYIIEro PEIICHUSB MPUKIATHBIX, B
TOM YHCJIE COIMATbHO-OKOHOMUYECKHUX, 3a/1a4ax;

OTIEpUPOBATh TMOHATUSMHU: TMEPBOOOpa3HasT W MHTETpal, MOHUMATh T€OMETPUUYECKUNU
(bu3MuecCKuil CMBICT UHTETPANa;

HaXOJUTh IMEPBOOOPA3HBIE SJEMEHTAPHBIX (YHKIIMHA, BBIUUCISATH MHTErpaimno QGopmymne
Hrrorona—Jleiibuuma;

pelars MPUKJIaJHbIC 337add, B TOM YHCJIE CONMATbHO-d9KOHOMHUYECKOTO H(PU3NICCKOTO



XapakTepa, CpEaACTBaAMH MaTEMATUUCCKOT'O aHaIM3a.

K konmy oOyuyenus B 11 kiacce oOydarommidcss MOJYYHUT CIEAYIOUIHE IPEIMETHbIC

pe3yibTaThl MO OTACIBHBIM TeMaM QenepaabHoi paboyeil mporpammbsl y4eOHOro Kypca

«Anrebpa 1 Hayalla MAaTeMAaTHYECKOTO aHATTN3a»HAa YIJIy0JIeHHOM YPOBHE:

Yucna v BEIUKMCICHUS:

CcBOOOHO ONepUpoOBaTh MOHSATUSMU: HaTypaJbHOE u esoe 4HCIIO,
MHO>KECTBAHATYPAIbHBIX U LIEJBbIX YHCEJ, MCIOIb30BaTh MPU3HAKH JETUMOCTH LENbIX
yucen, HO/lu HOK HarypanbHbIX 4uces sl pelIeHHs 3ajad, NPUMEHSTh ajlrOpUTM
EBknmuna;

CBOOOIHO ONIEPUPOBATH MOHATHEM OCTATKa MO0 MOIYJIIO, 3alMUCHIBATh HATYPATbHBICUHCITIA
B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJIHO OMNEPUPOBATH MOHSATHUSMU: KOMIUIEKCHOE YHCIO M MHOXKECTBOKOMIUIEKCHBIX
YuCeN, MPEACTABIISTh KOMIUIEKCHBIE YMCIa B areOpandyeckod HUTPUTOHOMETPUUECKOM
dbopMe, BHIMONHATH apu(PMeTHIECKUE onepali ¢ HUIMH UM300pakaTh Ha KOOPIUHATHOU
MJIOCKOCTH.

YPaBHeHI/ISI U HCPABCHCTBA:

cBOOOJIHO OIIepupoOBaTh MOHSITUSIMHU: UppalMOHAIIbHBIE, [I0Ka3aTeIbHbIE
wiorapuMuyeckie  HEpaBEeHCTBA,  HAXOJUTh  MX  pEUIeHUs C  I[OMOIIbIO
PaBHOCHJIBHBIXIIEPEXOJIOB;

OCYILIECTBIISATH OTOOp KOPHEN IIPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

cBOOOJIHO OIEpPUPOBATH MTOHATHUEM TPUTOHOMETPUIECKOE HEpaBEHCTBO,
NPUMEHSTbHEOOX0IUMBbIE (bopMyIIbI JUTS peneHus OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX

HEPaBEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI WHEPABEHCTB,
PAaBHOCWIIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOIWUTh PELICHUSCUCTEMBl U
COBOKYITHOCTEH palliOHAIBHBIX, HPPAIIMOHAIBHBIX, MOKA3aTEIbHBIX WIOTapU(MUYECKUX
YpaBHEHUI U HEPABEHCTB;

pemate  paioHaJbHbIE, UpPpAIMOHATbHBIC, TMOKa3aTelbHbIE, JOrapupMUUECKUE
UTPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIINE MOAYJINA U MApAMETPHI;
MPUMEHSTh rpauuecKre METO bl IJIsl PEIICHUs] ypaBHEHU U HEPABEHCTB, a TaK)Ke3aaad
C ITapaMeTpamu;

MOJENUPOBaTh  peajbHble  CHUTyalldd  Ha  s3BIKE  alreOphl, COCTaBJIATh
BBIPAKEHU S, yPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4H, UCCIIEI0BATh
MOCTPOCHHBIEMOJIEIM C HWCIOJB30BaHHWEM ammapara aireOpbl, HHTEPIPETUPOBATH
MOJYy4YECHHBIMPE3YJIbTAT.

OYHKIMY U TpadUKH:

CTPOUTH TpaUKU KOMIO3UIUU (YHKIUH C TOMOIIBIO 3JIEMEHTAPHOTOUCCIEAOBAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTH T€OMETPUUIECKHIE 00pa3bl ypaBHEHUH u HEPaBEHCTB Ha
KOOPAMHATHOUIIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

MNPUMCHATH q)yHKLII/II/I AJIL MOACTIUPOBAHUA U UCCIICAOBAHU A PCAILHBIX TPOILIECCOB.



Hauana MmaTreMaTH4eCcKOro aHaJIn3a:

— HCIIONIb30BaTh IPOW3BOJHYIO JUISL HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh
UIKCTPEMYMBI;

— HaxoJWuTh HanOoJIbIIee M HAUMEHbIIIee 3HaYeHUs (PYHKIIUN HETIPEPBIBHOIHA OTPE3KE;

— HCIIOJIb30BaTh MPOMU3BOJHYIO [UIS HAXOXICHUS HAWIYUIIETO PEIICHUSB MPUKIAIHBIX, B
TOM YHCJIE COIMAJIbHO-3KOHOMUYECKHX, 3a7ayax, Uil ONpPEICNCHUSICKOPOCTH H
YCKOPEHUs IpoIiecca, 3aJaHHOT0 (OPMYIION WiH rpaduKoMm;

— cBOOOJHO OIIEepUpOBATh [IOHATUSAMH: nepBooOpasHasi, OIpEEIEHHBIN
MHTETPA,HaXOAUTh IIEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIMIA U BEIYUCIIATH HHTErPaJl IO
dbopmyneHrproTona—JIeliOawMIIa;

— HaxOJWTb IUIOIIAIN TUIOCKUX (HUTYp U 0OBEMBI TEIl C TOMOIIBIO HHTETpajIa;

— HMETh TPEACTABICHUE O MAaTEeMAaTH4YECKOM MOJICIUPOBAHMHM HA NPUMEPECOCTABIICHUS
muddepeHIMaTbHBIX YPaBHEHHUI;

— peuiath NPUKIAJHBIC 33[a4d, B TOM YHCIE COIUATLHO-IKOHOMHYECKOT0 H(PU3HMIECKOTO
XapakTepa, CPeICTBAMH MAaTEeMAaTHIECKOTO aHaJIH3a.

COHEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA 1 HAUAJIA
MATEMATUYECKOI'b AHAJIN3A» 10 - 11 KJITACC

10 KJIACC Bba3oBblii ypoBeHb

Yucna v BIYMCIECHUS

Parmonanbhele yncia. OObBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepanMM ¢ palMOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. IlpumeHenue apoOeil M NPOLEHTOB MJs pELICHUs
MPUKJIIAIHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JleiicTButenpHble uncia. PanyoHanbHble U MppalMOHANbHBIE Yncia. ApupMeTHdecKue
orepanuy ¢ ACUCTBUTEIbHBIMU yHciaMu. [TpuOnmkéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenb ¢ nensiM nokazateneMm. CrangapTHas Gopma 3amucH JIeHCTBUTEIBHOIO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPEelIeHUs
IIPAKTUYECKMX 3a7a4 ¥ MPEICTABICHUS JAHHBIX.

Apudmernueckuif KOpeHb HaTypaJbHOM cTemneHu. JleHcTBUS C apupMeTHdecKUMHU
KOPHSIMH HAaTypaJIbHOM CTEIEHMU.

CuHYyC, KOCMHYC M TaHI€HC YUCJIOBOTO ApryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO APIyMEHTA.

VYpaBHEHHsI U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaxKeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
bopmybI.

YpaBHeHHe, KOpeHb ypaBHeHHMsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merog
MHTEpBaJIOB. PelieHne 1enbix M ApoOHO-pallMOHATBHBIX ypaBHEHUN W HepaBeHCTB. PemieHue
VPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

Pemienue tpuronHomerpuyeckux ypaBHeHU. [IpyuMeHeHME ypaBHEHHII U HEPABEHCTB K
PELICHUIO MaTEMATUYECKUX 3a/1a4 U 3aJ]ad U3 pa3IMyHbIX 00JacTell HAyKH U peaabHOM JKU3HU.



OyHKIMU U Tpaduku

Oyuknwms, crocoos! 3aganus pyHkun. ['paduk GyHKINN.

B3anmuo o6patableyHKINU.O0MACTh ONMpEaeIEHUs] 1 MHOXKECTBO 3HAYCHHUN (DYHKIIHMH.
Hynu @ynkiun.IIpomexyTku 3HaKomocTostHcTBa. YETHRIE M HEUETHBIE (DYHKITUH.

CrenenHast GyHKIIMS ¢ HATYpaIBHBIM | LIETBIM MTOKa3zareneM. E€ cBolicTBa urpaduk.

CaoiicTBa 1 rpadyK KOPHSI N-0i CTETICHH.

Tpuronomerpuueckas OKPY’KHOCTb, onpeeseHue TPUTOHOMETPUYECKUX
(GYHKIMITYKCIOBOrO apryMeHTa.

Hauana marematnueckoro anaiansa

ITocnemoBaTeIbHOCTH, CII0COOBI 3aJaHus MOCJIEJOBATEIHLHOCTEH.
MOHOTOHHBIETIOCTIETIOBATEIBHOCTH.

Apudmernueckas u reOMeTpUYECKast IIPOTPECCUM. beckone4no
yOBIBarOIIAsT€OMETPUYCCKAS MIPOTPECCHSL. CymmMma OECKOHEYHO yObIBaroOmICH

reoMeTpuueckoinporpeccun. @opmysna CI0XKHBIX MPOLEHTOB. Vcronb30BaHue MPOTPECCHH AJIs
pelIeHusIpeabHbIX 3aa4 MPUKIAHOTO XapaKTepa.

MHoxecTBa U JIOTUKA

MHosecTBO, omepanuu Haja MHokecTBamu. [[uarpammer Ditnepa—Benna.llpumenenue
TEOPETUKO-MHOKECTBCHHOI'O arapara Jyisi ONMUCAaHUS PeaJbHBIXIIPOIECCOB U SIBICHUH, TpU
pemieHNHM 3aad W3 JAPYrHX y4eOHbIX mpeaMeToB.OmnpeseneHue, Teopema, CIEICTBUE,
JI0Ka3aTeIbCTBO.

10 KJIIACC Yruy0JieHHbI YPOBEHB

Yucna v BEIYUCIICHUS

Panmonansubie yncna. OOBIKHOBEHHBIE U JACCATUYHBIC JPOOH, MPOLIEHTHI, OECKOHEUHBIE
nepuoandeckue 1podu. [lpumenenue qpobdeii 1 MpOIeHTOB s PelIeHuUs MPUKIAIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTpACIIEl 3HAHUHN U PEaJIbHOM KU3HU.

JleficTBuTenbHBIE uncia. PanmoHalbHBIE W MppallMOHATIbHBIE YUCIa. ApudmMeTnuecKkue
onepaluy ¢ JICHCTBUTEIbHBIMU 4YHCIaMU. MOIynb JIEUCTBUTEIBHOIO YWCIAa U €r0 CBOMCTBA.
[Tpubmm>x€HHbIE BBIYUCICHUS, TpaBWiIa OKPYIJICHUS, NPUKUIKA H OIEHKAa pe3yjbTara
BBIUKCIICHUI.

Crenens ¢ nenbiM nokasateneM. bunom Hetotona. VMcnonbp3oBanue moaxoasiieit GopMbl
3alUCH ACHUCTBUTENBHBIX YHCEI JUIsl peICHUs MPAKTUUECKUX 3a/1a4 U MIPEICTABIICHUS TaHHbIX.

ApudmMeTndecknii KOpeHb HATypadbHOW CTeleHu U ero cBoicTBa. CTeneHb C
parMoHATBHBIM ITOKA3aTEIeM U €€ CBOMCTBA, CTETICHD C JIEHCTBUTEIBHBIM MTOKA3aTeIIeM.

Jlorapudm umcna. CpoiictBa norapudma. JleciTHUHBIE M HATypajdbHBIE JOTApU(MEI.
CuHyc, KOCHHYC, TaHT€HC, KOTAHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHTEHC YMCIOBOTO apryMEHTa.

YpaBHEHUs 1 HEpABEHCTBA.

ToxnaecTBa M TOXKIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHUS U YPABHEHUSI-CIIE/ICTBHUSL.

HepaBenctBo, pemienue HepaBeHCTBa. (OCHOBHBIE METOIBI PEIICHUS LETIBIX U JAPOOHO-
paIrMoHATBHBIX YPABHEHHUI 1 HEPABEHCTB.

MHorowieHsl OT OHOW MepeMeHHOMU. JleneHrne MHOrowieHa Ha MHOTOYJIEH ¢ OCTaTKOM.
Teopema be3y. MHorounensl ¢ nenbiMu ko3¢ dunuenramu. Teopema Buera. [Ipeobpazoanus
YHCIIOBBIX BBIPAKEHUM, COJEPKAITUX CTEIICHU U KOPHHU.



Wppaunonaneusle  ypaBHeHHMs. (OCHOBHBIE METOABI PELICHHUS HUPPALMOHAIBHBIX
ypaBHeHUH. [loka3arebHble ypaBHEHUS.

OcHOBHbBIE METO/IbI pELIEHMS TIOKa3aTeNIbHbIX YpaBHeHUH. [IpeoOpa3oBaHue BbIpaxKeHUH,
conpepxammx Jjorapudmsl. Jlorapupmudeckue ypaBHeHHA. OCHOBHBIE METOABI PELICHUS
norapu(pMHUECKUX YPaBHEHHIA.

OcHoBHble TpuUronomerpudeckue ¢opmynsl. [IpeoOpasoBaHre TPUTOHOMETPHUUECKHUX
BbIpaXXE€HUI. PemeHue TPUTrOHOMETPUYECKUX YpaBHEHUM. PelleHue cucrteMm JHMHEHHBIX
YpaBHEHUH.

Marpunia cuctembl JUHEHHBIX ypaBHeHUW. Omnpenenutesnb MaTpulbl 2X2, €ro
T€OMETPUYECKUI CMBICI U CBOMCTBA, BBIYMCIICHHE €r0 3HAYCHUS, IIPUMEHEHHUE OIPEICIUTEI
JUISL PELIEHUS] CUCTEMBI JIMHEUHBIX YPABHEHHUI.

Pemienne mnpukiagHeIx 3a7ad ¢ NOMOLIBIO CHUCTEMBbl JIMHEWHBIX YpPaBHEHHU.
HccenenoBanue IMOCTPOCHHOM MOJENM C IOMOIIBIO MaTpull M onpexnenuteneil. Iloctpoenue
MaTE€MaTUYeCKUX MOJeNed peabHOM CHUTyalludh C IIOMOIIbI0 YpPaBHEHHM W HEPABEHCTB.
[IpuMeHeHrne ypaBHEHHMM W HEpPABEHCTB K PEIICHUI0 MAaTeMAaTHMYECKMX 3aJad W 3ajad M3
pa3INyYHbIX 00JacTel HAYKH U PeabHOM KU3HU.

OyHKIMH U TpaduKu

OyHKIMs, criocoObl 3a1anus GyHkunu. Bzaumuo obpatHbie ¢pyHkunu. Kommosumus GyHKIui.
['paduk Pyaknmun. DnemMeHTapHbIe Tpeodpa3oBanus rpadukos GyHkmmic. OOIACTE ONpeaeTICHUS
¥ MHOXecTBO 3HaueHuil ¢pynkunu. Hymn pynkmun. [IpoMexxyTku 3HakomocTossHCTBa. YETHBIE U
HeuétHble (yHkmun. Ilepmommueckne QyHkuu. [IpomMexyTkn MOHOTOHHOCTH ()YHKIIHH.
Makcumymbl 1 MUHUMYMBI ¢GyHKIMH. HauOonbliee ¥ HauMeHbllee 3HaueHUs (YHKIUU Ha
npomexytke. JluHeiHas, kBaapaTMyHass W JApoOHO-IMHENHHas (yHKIUH. OJIeMeHTapHOe
UCCIIEIOBaHHUE U MIOCTPOCHUE UX TPa(UKOB.

CreneHHass (yHKUUS C HaTypajJbHBIM U IIeNbIM TOKa3areneM. EE cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHM ¢ HaTypajJbHBIM
IIOKa3aTeJIEM.

[TokazarenbHas u Jorapupmuueckast yHKIMH, UX cBoMCTBa U rpaduku. Vcnonb3oBanue
rpagukoB  QYHKIOMH A8  pelleHuss ypaBHEHUH. TpuroHomeTpuyeckass OKpPYKHOCTb,
orpeziesieHue TPUTOHOMETPUYECKUX (DYHKIIUN YHCIOBOIO apryMEeHTa.

@DyHKIMOHANBHBIE 3aBHCHUMOCTH B peallbHBIX Ipoleccax U sBiIeHHsIX. ['paduxu
pEAIbHBIX 3aBUCUMOCTEM.

Hayana maTemaTrnueckoro aHaimsa

[TocnenoBarenpHOCTH, CIOCOOBI 3a1aHus IIOCJIEI0BATEILHOCTEMN. Meron
MaTeMaTH4eCKOW NHIYKINHA. MOHOTOHHBIE 1 OTPaHUYEHHBIE TIOCIE0BATEIBHOCTH.

HcTopusi BOBHUKHOBEHHUSI MaTeMAaTUYECKOTO aHalll3a Kak aHaiu3a OECKOHEYHO MallbIX
BEJIMUHH.

Apudmernueckas U reoMeTpuueckas Imporpeccud. beckoHeuHo — yObIBaroIias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH T'€OMETPHUECKONW MPOTrpecCUi.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] peAJIbHBIX 3aJa4 IPUKIAHOTO XapaKkTepa.

HenpepoiBHble (yHKIMM M HUX cBoicTBa. Touku paspbiBa. ACHMIITOTHI TpaduKOB
¢byuknuii. CBoiicTBa (YyHKIUN HENpephIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJOB Ui pPEHICHUS
HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIUH JJIs1 PEIICHUS 3a/1a4.

IlepBass u BTOopas mpou3BogHble ¢yHKIUUA. OnpeneneHne, TeOMETPUYECKUd U
(GU3MYECKUH CMBICT TIPOM3BOJHOW. YpaBHEHHME KacaTelbHOW K Tpaduky QyHKIUH.



[TpousBoaubie 3neMeHTapHBIX (QyHKUMHA. [IpousBomHAas CyMMbl, NMPOU3BEACHMS, YaCTHOTO U
KOMITO3UIIUH (PYHKITHH.

MHokecTBa U JTOTHUKA

MHOXecTBO, Olepaludyd HaJl MHOXECTBAMU M MX cBoucrBa. Juarpammel Oinepa— Benna.
[IpruMmeHeHne TEOPETUKO-MHOKECTBEHHOIO alapara JJisi ONUCAHHUS PEaJbHbIX IPOLECCOB U
ABJICHUM, TPU pEUIeHMH 3aJad U3 JAPYyrux y4yeOHbIX mnpeameroB. OrmpeneneHue, Teopema,
CBOICTBO MaTeMaTHUECKOro 00bEKTa, CIEACTBHE, JOKA3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHUS.

11 KJIACCBa3oBblii ypoBeHb

Yucna v BBIYKCIICHHUS.

HarypanbeHsle u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panuoHaabHbIM NOKa3aTesneM. CBONCTBA CTENIEHH.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHbIE JIOTapU(PMBI.

VYpaBHEHHUS U HEPABEHCTBA.

[IpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BEIpAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuuecke ypaBHEHHs 1 HEPAaBEHCTBA.

Cucremspl JIMHEHHBIX ypaBHEHHU. PeleHne NpUKIAIHBIX 3aJa4 C MOMOILBIO CHUCTEMBbI
JIMHEUHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHH U HEPABEHCTB.

[IpumeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKHX 3a1ad U
3a]a4 U3 Pa3IUYHbIX 00JIacTel HAyKU U peaslbHOU KHU3HH.

@YHKIMH U TpadUKH.

Oyukuus. [lepuogmueckue ¢GyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIMH.
Makcumymbl 1 MUHUMYMBbl (QyHKIUMU. HaunOonbliee ¥ HauMeHbllee 3HaueHHWE (DYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA A HUCCIEAOBAaHUS MPOLECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHOU KU3HU.
Hayana maremaTndeckoro aHanusa.

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl pELIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pynkuu. ['eomerpuueckuil u GU3NYECKUN CMBICIT TPOU3BOIHOM.

ITpousBosHbIe 3eMeHTapHBIX QYHKIMH. DOpMyIIbl HAX0XKIECHHUS POU3BOAHON CYyMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIMHA.

[IpumeHeHne TPOM3ZBOAHONM K HCCIENOBAHHIO (PYHKUMH HAa MOHOTOHHOCTh U
sKCTpeMyMbl. HaxoxaeHrne HanOobIIero 1 HaMMEHBIIEro 3Ha4eHUs! (YHKIIMU Ha OTpE3Ke.

[IpuMeHeHne TPOM3BOAHOW JUISI HAaXOXKJIEHWS HAWIy4dlIero pEeleHus B NPHUKIAJIHBIX
3ajjauax, AJs ONpeeseHHsl CKOPOCTH Ipoliecca, 3aJaHHOro (OopMyII0i UK rpaukoMm.

[TepBooOpasnas. Tabmuia nepBooOpa3HbIX.

HHuterpan, ero reoMeTpuyeckuii W (PU3NYECKH CMBICI. BbluncieHue wHTETrpanga 1o



dbopmyne Hetorona—JleiOnuiia.
11 KJIACC ¥Yriay0/ieHHbIH YPOBEHb

Yucna v BBIYKCICHHUS.

Harypanbuble m nensle uucna. IIpumeHeHne NpU3HAKOB JENMMOCTH LEJbIX YHCET,
HanOoybmmi oommii nenutensd (nanee — HOJl) u Hammensbiee obmiee kpatHoe (nanee -HOK),
OCTAaTKOB 10 MOJYJIIO, allroput™Ma EBKknnaa 11 penenns 3a4a4 B LEJIbIX YUCIIAX.

Kommekcuple uwucna. AnreOpanueckas H TpUTOHOMETpuyeckas (opmbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKre Onepalnnun ¢ KOMIUIEKCHBIMU Ynciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI HA KOOpIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4Hcha. lIpuMeHeHne KOMIUIEKCHBIX YHCENl [UIA pelieHUs (QHU3UYECKUX H
F€OMETPUUECKUX 3aj1au.

VYpaBHEHUs U HEPABEHCTBA.

Cucrema U COBOKYIHOCTb YPAaBHEHUHW M HEPABEHCTB. PaBHOCHIIbBHBIE CHUCTEMBI HU
CUCTEMBI-CIIeICTBUsL. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYECKUX YpPAaBHEHUN C TOMOIIbIO TPUTOHOMETPHUECKOMN
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU(YPMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  pEIIEHHUS CHUCTEM U  COBOKYHNHOCTEH  pallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX yPaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHNE ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUUYECKUX 3a1ad U
3aa4 M3 Ppa3IMYHBIX OOJIacTe HayKM M pealbHOM JKHW3HU, WHTEPHpETalus IOJy4YeHHbIX
pE3yJIBTaTOB.

@yHKIMH U TpadUKH.

I'paduk xomnozunuu Gyskuuid. ['eomerpruueckue oOpa3bl ypaBHEHHI U HEPABEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaPUKH.

I'paduueckue MeTOAbl pelIeHUs YpaBHEHMH M HepaBeHCTB. I'paduueckue MeTOAbI
peleHus 3a1a4d ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QYHKIMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Havana maremaTnueckoro aHanmsa.

[IpumeneHnne nPOU3BOAHOW K HCCIEAOBaHWI0O (YHKIUMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauboIbIIero 1 HauMeHbILEro 3HaYeHU I HeNpepbIBHOM (pyHKIIMK Ha
OTpE3Ke.

[IpumeHeHne TPOU3BOAHOM JUISl HAXOXACHHUS HAWIyYLIEro PEIICHUs B IPHUKIIAJHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJdaHHOro (opMyiaod wWin
rpauKoMm.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. [lepBooOpa3Hble 3IE€MEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

HNuterpan. ['eomeTpuyeckuii CMbICI UHTErpaia. Beraucinenne onpeaenéHHOro HHTerpaza
o ¢popmyne Herorona—JleiiOnuia.

[Ipumenenue wuHTErpana [Uisi HAaXOXACHUS IUIOMIAJed IIIOCKUX (uryp u o0bEMOB



TEOMETPUYECKHX TEIL.
[Tpumeps! pemennii qudQepeHraibHbIX ypaBHEHHH. MaTeMaTHuecKoe MOAECTHPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHInaNbHBIX YPAaBHEHUI.



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA
10 KJTACC

basoBblii ypoBenb (70 yacoB)

Yrayosennblii ypoBeHb (140 yacos)

DJIeKTPOHHBI

CIMCOK UTOTr0OBBIX

Cnoco0 oneHKH

CKOOKH, TPUBOJUTH IMOIOOHBIE
cllaraeMele;

MCIIOJIb30BaTh (bopMyIIBI

HasBanue pa3zena (Tembl) KomuuectBo Ha3Banue pazznena (temsl) [Komuuect| e [IIAHUPYEMBIX pE3yILTATOB € | HTOrOBBIX
YKa3aHUuEM ITAIIOB UX IJTAaHUPYEMBIX
4acoB BO yacoB | (uu¢poBbie)
¢opmupoBanus pe3yJibTaToB
o0pa3oBareJ
bHbIE
pecypchl
MHOKeCTBa pallMOHAJIbHBIX U 14 MHOKECTBO 28  |Cmam I'MA- -OmepupoBaTh Ha  0a30BOM-peEIICHHUE
IeICTBUTEIIBHEIX ITeHCTBUTCIIFHBIX YHCEIL. 00pa3soBaTe/IbHBI [ypOBHE TIOHSTHSMH:[y4eOHBIX 1
yucell. PaI_[I/IOHaJIbHLIe MHOFO"IHCHBI. 1 nopranx aJjisa MHOI'OYJICH, MHOT'OWICHITPAKTHUKO-
YPaBHEHHUS U HEPABEHCTBA PanuoHanbHble YPaBHEHHS U [IONFOTOBKA K ICTaHAAPTHOTO BH/Ia,0pUCHTUPOBAHHBIX
HK3aMeHaM A3JI0KCHHE MHOTOUIEHAa HapBajad;
HEepaBEHCTBA. P At
o https://math- MHOXHMTENH, cxema 1 opHepa,-yCTHBIN OIPOC
CucTeMbl TUHEHHBIX .
N ege.sdamgla.ru meopema bezy; -KOHTPOJIbHAS
YpaBHEHU i
IIOHUMATh CMBICJI 3aHI/ICI/Ipa6OTa
qHcia B MHOTOYJICH
CTaHJAPTHOI'O BHU/IA,;
-BBITIOJIHATH HECJIOKHBIC|
npeoOpa3oBaHus J1s]
BBIYKCIICHHSI 3HAYCHUH]
YUCIIOBBIX BBIPAKEHUI,
colepXKalux  CTEHeHH ¢
HATypadbHBIM  IOKa3aTelieM,
cmeneHu ¢ yenvim
ompuyameIbHbiM
nokazamenem ¢ - NOMOWbBIO
cxemvl TopHepa u meopembl
\be3y;
-BBITOJIHSTh HECJIOKHBIE]
npeoOpa3oBaHus EJIbIX
BbIPAXKEHUMN: pacKpbIBaTh

COKpalIi€HHOI'0O YMHOXKCHU]|
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(KBagpaT  CyMMBI,

BHAYECHUN BBIPAKECHUM.

KBaJIpaT|
[PA3HOCTH, Pa3HOCTh KBA/IPATOB)
U YIPOINEHHUS BBIYUCICHHH

Oynkiun u rpaguku. CTeneHb
C LICJIBIM IIOKa3aTelIeM

O yHKINU
1 rpaduku. CterneHHas

byHKIHS
C LI€JIBIM [TOKa3aTesIeM

12

Cnam 'HA-
00pa3oBaTeIbHbBI
i mopTai amus
[MOJTOTOBKH K
DK3aMeHaM

https://math-
ege.sdamgia.ru

-Brianers noHATUAMU:
3aBHCUMOCTH BEIMYHH,
(yHKLUS, apryMeHT U
sHaueHUe QyHKIMYU, 00JIaCTh
OTIpeICJICHHSI 1 MHOYKECTBO
3HavYeHui QyHKIMHU, rpaduK
3aBHCUMOCTH, Tpaduk
(byHKIIY, HYTU QYHKIIAH,
IPOMEKYTKU
3BHAKOTIOCTOSTHCTBA,
BO3pacTaHNE HA YHCIOBOM
[IPOMEKYTKE, yObIBaHUE HA
YHCIIOBOM MIPOMEXYTKE,
HanOoJIbIlIce 1 HANMEHBIIICE
BHauYeHue (PyHKINU Ha
YHCIIOBOM MIPOMEXYTKE,
reproAndecKas GyHKINS,
MepuoJ, YeTHAs U HEUEeTHAs
(yHKUNH; YMETh IPUMEHSATh
ATH TOHSATHS NIPU PEIICHUH
3ajgad;

- BJIaJCTh ITIOHATUEM CTCIICHHAasA

-pereHue
YICOHBIX H
IMPaKTUKO-
OPUEHTHPOBAHHBIX
3agad;

-YCTHBIN OIIPOC
-KOHTPOJIbHAS
pabota

(yHKIHUS; CTPOUTH ee TpaduK 1



https://math-ege.sdamgia.ru/
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YMETh IPUMEHSITH CBOMCTBA
CTETICHHOH (PYHKINU TpH
[pEIIeHNH 3aa4;

-ONPEIeNIATh 0 TpadukaM u
MCTIONTE30BATH TS PEIICHUS
MIPUKJIATHBIX 33/1a4 CBOHCTBA
[peanbHBIX IPOLIECCOB U
3aBUCUMOCTEN (HaubobIIne 1
HauMEHbBIINE 3HAUCHUS,
MPOMEKYTKH BO3PACTAHUS U
yObIBaHuUs QyHKIHY,
npomescymru
BHAKONOCMOSHCMEA,
acumnmomul, moyKu nepeauoa,
nepuoo u m.n.);
-MHTEPIPETHPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOMU
MMPaKTUUECKON CUTYaLIUH;.
-g1a0emsb HOHAMUeM
acumnmomul u ymems e20
npuMeHaAmb NpU peteHuu
Baday

Apudmerndeckuit KOpeHb N—oi
creneHu. MppanroHanbHbie
YpPaBHEHUS U HEPABEHCTBA

18

ApubMeTHYEeCKHI KOpEHb n-
OM CTEIICHMU.
WppanroHaibHble
YpPaBHEHUS

18

Cnoam 'MA-
00pa3oBaTeIbHbBI
1 mopTain amus
[MOJITOTOBKH K
DK3aMeHaM
https://math-
ege.sdamgia.ru

-OnepupoBaTb Ha 0a30BOM
YPOBHE TIOHATHSIMU: KOpPEHb|
N-oif CTEeNeHW, CBOMCTBA
KOpHs N-OW CTEIEHU;
-KJIaCCU(HUIIMPOBATH
(GyHKIMM 1O BUAY, 10
Croco0y 3a/1aHus
G yHKIIMM(aHATATUYECKHH,
rpaduueckuii, TaOIMYHBIH,
CIIOBECHBIN);
-XapaKTepH30BaTh
OCHOBAHHUS
OIpEIECIICHUS CBOWCTB
¢byHKIMI(  MOHOTOHHOCTB,
OTrpaHUYEHHOCTD,

JJIA

-pereHne
Y4eOHBIX U
MPAKTHUKO-
OPUCHTHUPOBAHHBIX]
3agad;

-YCTHBIN ONPOC
-KOHTPOJIbHAS
pabota
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BbIITYKJIOCTD, HauOoIblIee U

HauMEHBIIICE 3HAUCHUS,
HETIPEPBIBHOCTS );
-onpeoensams
Heobxo00umMocms
npeobpazosanuii  QyHKYUL
0151 oanvHeliuie2o

UCCIe008aHUsL  (PYHKYUU U
nocmpoenus e2o epagura;
-cTpouTh Tpaduku (HYyHKIUY
y = "X npu pasinyHbIX|
BHAYCHUSAX IIOKa3aTens; -
OMKCHIBATh MO TpaduKy U B
MPOCTEUIINX  CIy4asX IO
dbopMynie  moBeieHHE U
CBOMCTBA GyHKIMY;
Haxooums — no  2paguxy
@ynkyuu  Haubovwee U
HaumMeHbUee 3HaueHue
dyHKyuu;

-BBIYUCIIATH KOPHU  N-OH
CTETIeHU , MPeoOpPa3OBHIBATH
BBIpQXKECHHSI  COJIeprKallue
KOpHU IIPUMEHSS CBOWCTBY
KOpHS N-0if CTENEeHH
-pelmaTh  MppalnuoOHaIbHbIE
YpaBHEHHSI Pa3TUYHBIX
BU/IOB;

-CTpOUTh W O0OOCHOBBIBATH
M1aH TpeoOpa3oBaHuil U
HEOOXOUMYIO ISl PEIICHUS
yueOHBIX 3374 ;
-000CHOBBIBATh
[paIMOHaTLHOCTh
BBHIOPAHHOTO crioco0a
[pereHusL.




-Xapaxkmepuzoeams
0CHOBAHUS O]151 ONpedeeHUs
ooacmu 00Ny CmumMbIx
BHAYEHUU NOKA3ZAMEeNbHOU U
Wozapugmuueckoll pyHKYuu

DOpMyJIBI TPUTOHOMETPUH.
Tpuronomerpuyeckue
YpaBHEHUS

22

TpuroHomerpudecKue
BBIPAKCHUS U YPAaBHECHHUS

22

Cnam 'MA-
00pazoBaTeIbHbI
1 mopTan ans
MOJTrOTOBKH K
PK3aMeHaM

https://math-

[TepeBonuTh TpagyCHYIO
MEpy B paauaHHy0 U
oOparHo.  Haxomutes  HA
OKPY’KHOCTH MIOJIOKEHUE]
TOYKH, COOTBETCTBYIOLIEH
NTAHHOMY J€HCTBHU-TEIILHOMY]
YUCITY.

HaxoauTh 3HaKW 3HAYEHUIL
CHHYCa, KOCUHYCA, TAHT€HCA
quCIa.

BBt 3aBHCUMOCTD
MEXIY CHUHYCOM,
KOCHHYCOM, TAHT€HCOM|
OJIHOTO U TOTO XK€ YIJIa.

[IpumenaTs JTaHHBIC
3aBUCUMOCTH JUIS]
NTOKa3aTesIbcTBa TOXKIECTBA,
B YaCTHOCTHU HA|
OITPEICIIEHHBIX MHOKECTBAX.
[IpuMeHATH py
rpeoOpa3oBaHMIX u
BBIYHMCIICHUSIX bopmyIbl

CBSI3W TPUTOHOMETPUIECKUX
GyHKIMH YrJIoB @ W -4,
(hOpMYITBI CITOKEHHS,

(dbopMynbl  IBOHHBIX U
MOJIOBUHHBIX yTJIOB,
(hopMyIbI PUBEICHUS,
(hopmybI CYMMBI u

[PA3HOCTHU CUHYCOB, CYMMBI H

perienre yaeOHbIX
W TIPAaKTHKO-
OPUEHTHPOBAHHBIX
3ajay;

-YCTHBII OIPOC
-KOHTPOJIbHAs
pabota

[Pa3HOCTH KOCHUHYCOB.
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Jloka3bpIBaTh TOX/IECTBA,
MPUMEHSIS pas3InvHbIe
METOJbI, HCIIONB3ySd  BCE
M3ydeHHbIE (OPMYIIBI.
[Ipumensimo 6ce u3zyueHHble|
ceolicmea u ¢hopmynvl npu
peuwienuy npUKIaoHvIx 3a0a4
u  3a0ay NOBbIULEHHOT]
cnoscHocmu

YMeTh HaXoAuTh ApKCUHYC,

APKKOCHUHYC, apKTaHIeHC|
ITEHCTBUTEIILHOTO YHCIIA,
FPaMOTHO bopmynupys
OIIpECIICHUE.

[IpumensaTs GopMynbl A
HAXOKICHUS KOpHEH

ypaBHEHHi COS X = a, SiN X =
a, tg x = a. YMerp pemarp

TPUTOHOMETPUYECKUE
YpaBHECHUS: JINHEHBIE
OTHOCUTEIIBHO CUHYCa,

KOCHHYCa, TaHTE€HCa YTJIa|
(uncna), ceodsawuecs K
KeaopamuviM U OPYeUM
aneebpauyeckum

VpasHeHusAM nocie 3ameHbl
HeUu38eCmHo20, C800AUUECS

K npocmetuum
MpU2OHOMEeMpU4ecKuUM
ypasHeHusam nocine,
paznoosicenus Hal
WMHOdCUmMeENU.

[TpuMeHsITh BCE HM3y4YCHHBIE
CBOICTBa u CIIOCOOBI
[pelieHus

TPUTOHOMCTPHUYCCKUX




YPAaBHEHWII UM HEpPABEHCTB
[pU PELIEHUH IPUKIAIHBIX
3a1a4

[Toka3arenbHas QyHKIUA.
Iloxa3aTenbHbIC ypaBHEHUS

10

Cnam THA-
00pazoBaTeIbHEI
W nopTai ans
MOJTOTOBKH K
PK3aMEHaM

https://math-

1o epaghuxami
noxazamenvHolu — QYHKYuU
onucvleams  e€  ceolcmea
(MOHOMOHHOCMD,
02PAHUYEHHOCTD).

I Ipusooumso npumepwl
nokasamenvHou  hyHKyuu
(3a0anHoOll ¢ NOMOWDBIO
dopmyner  unu - epaguxa),
obnaoarower.  3a0AHHbIMU,
ceolicmeamu (Hanpumep,
02PAHUYEHHOCIU).
Paszvsicusams CMbICTY
nepeyucieHHbIX C8OUCME.
Ananuzuposams  noeederue
@yHKYull  HaQ  pA3IUYHbLLY]
yuacmkax obnacmu
onpeoeneHus.

Pewamu npocmeuiuiue

noxKasamejlbHovle YpPAGHEHUA,
HepaseHcmed U Ux cucmemal.

Pewams — noxazamenvhbie
VpasHerus Memooamu
paznosicenus Ha|
WHOMICUmeny, cnocobom,
BameHbl  HeuzeecmHozo, (|
LUCNONb306AHUEM — CBOUCTE
dyHKyuu, peuiams
ypasHenus, ceooawuecs K
K8aOpamHubiM.

\Pacnosnasamv  epaghuxu  u
cmpoums epaghux

pereHne y4eOHbIX
U [IPaKTHKO-
OpPHUEHTHPOBAHHBIX
3ajay;

-YCTHBIN OMpoc
-KOHTPOJIbHAs
pabora
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nokazamenvHou  yHKyuu,
UCNONb3YS epaghono-
cmpoument, uzyuamo
ceolicmea  Gyukyuu  no
epachuxam.

Dopmynuposams  2unomesul
0 Koauuecmee — KOpHell
VypasHeHul,  COOepIHCAUJUX|

nokazamenvHyo QyuKyuro, u
npoeepsms UXx.

\Boinonnsameo

npeobpazosanus  epaguxa
noxkazamenvHou  QOYHKYuU:
napannenbHulll nepeHoc.

[ Ipumenamuo ceoticmea
nokasamenvHou  QyHKYUU

npu  pewenuu  NPUKIAOHbLX]
Baoay

Jlorapudpmuueckas
byHKLHS.
Jlorapudmuueckue
YpaBHEHUS

18

Cnam THA-
00pa3oBaTeIbHbBI
I moprai s
MOJITOTOBKH K
DK3aMEHaM

https://math-
ege.sdamgia.ru

Bvinonnsams  npocmetiuiue
npeobpazosanus
lnocapugmuueckux
BbIPAICEHUL c
UCNONIL308AHUEM — CBOUCMS
noeapugmos, ¢ nomoubio
G opmyn nepexooa.

\Pewiams npocmeuiuiue
lnocapugmuueckue
ypasHeHus,
lnocapugmuueckue

HEepageHcmea U ux CUCmembl.
Pewams  n02apugmuueckue

ypasHenus pas-
NUYHBIMU MEMOOAMU.
! [pumenamuo ceoticmea

pelieHue
y4eOHBIX U
[IPaKTUKO-
OpPHEHTHPOBAHH
bIX 33]1a4;
-YCTHBIN OIIPOC
-KOHTpPOJIbHad
pabota

noeapugmuueckou @Gynxyuy,
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npu  peuwtenuu  NPUKIAOHbBLX]
Baoay u 3a0ay NOBvLIUUEHHOT
CILOJICHOCTU

[TocnenoBaTeIbHOCTH U [TocnenoBaTeIbHOCTH 10  Caam I'MA- cBOOOTHO OIEPUPOBATHPEILEHHUE YUEOHBIX
[IPOrPECCUm U IIPOTPECCUU (36pa30BaTeJ'ILHBI OIS THSIMIL ¥ [IPAKTHKO-
W mopTan ans OPUEHTHUPOBAHHBIX
MOJTOTOBKH K apupumeTIiCCKa HSaz[a'{;
S K3aMEHAM reoMeTpuyecKas yeTHBI OmpoC
https://math- ~ [mporpeccus, 6€CKOH€qHO_KOHTp0HBHaﬂ
ege.sdamgia.ru - |yopiBaroriast pabora
reoMeTpuyecKas
nporpeccusi, JUHEHHBIA U
OKCIIOHEHIIMAJIBHBIA  pOCT,
dbopmyiia CJIOKHBIX]
[IPOLICHTOB, UMETH,
Mpe/ICTaBICHUE O KOHCTAHTE;
MCIIOJB30BAaTh  MPOTPECCHH
JUIE  pPEIIeHHS  pealbHBIX|
3ajaqy MPUKJIAJHOTO
XapakTepa;
cBOOO/IHO OTIepUpPOBATH
MTOHATHSIMH:
MOCJe10BaTeIbHOCTb,
CIOCOOBI 3aJaHus
MOCJIEIOBATCILHOCTEH,
MOHOTOHHBIE 17
OTrpaHUYEHHBIE
MOCJIe10BaTeIbHOCTH
HenpepbiBHbIE (YHKIHH. 20  Cpam I'HA- nonuMams OCHOBbIPEIICHHE YUEOHBIX
HpOH?&BO}IHaﬂ (36paSOBaTCJ'ILHLI 3ap09fCOeHu}Z 1 IIPAKTHUKO-
M IIopTaI A1 OPUCHTHUPOBAHHBIX]

MOATOTOBKH K
PDK3aMCHaM

https://math-

wmamemamudecKkoco arHajiusd
Kak —ananuza  OecKoHe4Ho
manvlx,

3ajay;
-YCTHBIN ONPOC

-KOHTPOJIbHAA
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Cc80000HO onepuposams
NOHAMUAMU.  HENPEPbIGHbLE|
@DyHKYUU, MOUKU PaA3pPbled

epaghuxa @dynxyuu,
acumMnmomul epaguxa
dyHKyUU;

Cc80000HO onepuposamso
noHsmMueM: @yHKyus,
HenpepuiHas Ha ompesKe,
npuUMeHsamy ceolicmea

HenpepuleHbIX (DYHKYULL 0/
pewienus 3a0a4;

Cc80000HO onepuposams
noHAMuAMU:  nepeas U
emopasi npou3600HbLE|
@QyHKyuu, KacamenvbHas K
epagpuxy ynxyuu;
BbIUUCTIAMND
npou3eo0HbvLE cymmbl,

NpouU3eeOeHUs, 4ACMHO20 U
KoMno3uyuu 08yx @yHKyuil,
BHamb npouU3B00HblE
DIeMeHmapHbIX QYHKYUL,
UCNONb308aMb

eeomempuueckuil u
Quzuyeckuil CMbICTT
Npou3BOOHOU Ol peuleHus
3aoau.

pabora

[ToBTOpeHue, o600IIEHNE,
cHCTEMATH3alMs 3HAaHUH

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIs 3HaHui

Cmam I'MA-
00pa3oBaTeIbHbBI
1 mopTan ans
MOJATrOTOBKH K

-perarh panroHaIbHbIE
YpaBHEHUS U HEPaBEHCTBA,
MpOCTEMNIINE

pereHne y4eOHbIX
W IIPAKTUKO-
OpUEHTUPOBAHHBIX
3ajau;

MppalMOHAIbHbBIE "
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PDK3aMCHaM

https://math-
ege.sdamgia.ru

TPUTOHOMETPHUUECKHUE

YpaBHEHHUSI, UX CUCTEMBI;
-COCTaBISATh ypPaBHEHUA W
HEPaBEHCTBA [0 YCIOBHIO
3aJauu;
-HCIIONIb30BaTh rpaduyeckuii
METOA Ul MPUOIHUKEHHOTO
pelICHUsI  YpaBHEHHU U
HEpPaBEHCTB;

-1300paxkaThb HA
KOOpAMHATHOM  INIOCKOCTH
MHO>KECTBa penieHu

MPOCTEUIINX YpPAaBHEHUN H
HX CUCTEM;

-BBIYUCIIATH  [IPOU3BOJHBIC
bynkumit ;

-MCCIeJ0BATh B IPOCTEUIINX
caydasx yHKLMU Ha
MOHOTOHHOCTb, HAaXOAUTh
HauO6oJIbLIIME U HAUMEHbLINE
3HaueHUs PYHKIHH, CTPOUTh
rpaduKu MHOTOYJIEHOB U
NMPOCTENIINX PALlMOHAIbHBIX

OYHKIUH.

-yYCTHBIN OMpoc
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TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA

11 KJIACC

basosblii ypoBenb (102 yacoB)

Yruy0JieHHblii ypoBeHb (136 yacoB)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue paznena (Tembl) (YUCIO
JacoB)

OcHOBHOE coJiep>KaHue pazjiesia (TeMbl)

Crenens ¢
PALMOHAJBHBIM
MOKa3aTeJIeM.
IloxkasaTenbHast GyHKIHA.
Iloka3areabHbIC
YPAaBHEHHS] M HEPABEHCTBA
(124)

CreneHb ¢ palHOHAJIbHBIM ITOKA3aTCJICM.

CBoiicTBa cTeNeHHU.

[IpeoOpa3zoBanue BhIpaKEHUH,
CoJIepXKalINX palMOHAIbHBIEC CTEIICHHU.
[TokazarenbHbIC YpaBHEHUS U
HEpaBEHCTBA.

[TokazarenbHast pyHKLIHA, €€ CBONWCTBA U

rpaduk

Jlorapudpmudeckas
(pynxuus.
JIorapudpmudeckne
YPABHEHUS M HEPaBEHCTBA
(12 u.)

Jlorapudm yucna. [lecaTuunpie u
HaTypaJbHbIE JOraprU(MBbI.
[IpeoOpazoBanue BhIpaKEHUH,
CoJIeprKaNIuX Jorapu@mel.
Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA.

Jlorapudgmuueckas GyHKIus, e
CBOIcTBa U rpaduk

HppanuonaiabHbIe,
MoKa3aTejbHbIe U
sorapu(pmudecKue
HepaBeHCTBaA (24 4.)

OCHOBHBIE METO/IbI PELICHUS
MOKa3aTEIbHBIX U JIOTApUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS
MPPALMOHATIbHBIX HEPABEHCTB.
I'paduueckue meToabl pelieHus
HPPALMOHATIBHBIX, TIOKA3aTENbHBIX U
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

Tpuronomerpuyeckue
(pyHkuum u ux rpaguku.
Tpuronomerpuyeckue
HepaBeHCTBa (94.)

Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U IpadyKu.

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

I'paduxnu
TPUTOHOMETPHYECKHX
(pyHKumii.
Tpuronomerpuyeckue
HepaBeHcTBa (16 4.)

Tpuronomerpudeckne QyHKINU, HX
CBOMCTBA U rpaduKu.

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH.
Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

Kommnuiexkcnbie yncsa (10 4.)

KommnekcHble uncna. Anredpandeckas
U TpUroHomeTpuyeckas GopMbl 3alHCH
KOMIIJIEKCHOT'O YHCIIA.
ApudmeTrrueckue oneparuu c
KOMILJIEKCHBIMU YHCJIaMHU.
N3o0pakeHne KOMIUICKCHBIX YHCes Ha




KOOpJAMHATHOM IUIOCKOCTH. Dopmyra
Myaspa. KopHu n-oii crenenu u3
KOMIIJIEKCHOTO YHUCIIA.

IIpuMeHeHne KOMIUIEKCHBIX YU CEIT JUIst
peteHus GU3NYECKUX U
Ir€OMETPUYECKHX 3a/1a4

IIpousBoaHas.
IIpumenenue
MPOU3BOAHOM (24 4.)

HenpepsiBable hyHKIIH. MeTo
WHTEPBAJIOB JUIS PEILICHKS HEPABEHCTB.
[TponsBonHas GyHKIUY.
['eomeTpuueckuii 1 GU3NIECKUN CMBICIT
MPOU3BOIHOM.

[Tpou3BoHBIE AIE€MEHTAPHBIX (PYHKIINH.
ITpon3BoaHast CyMMBI, IPOU3BENCHNUS,
yacTHOro ¢pyHkuuii. [lpumenenue
IPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIIMIA
Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxxnenue

HauOO0JIBIIEr0 U HAMMEHbBIIETO 3HAYCHUSI
¢yHkuuu Ha otpeske. [Ipumenenue
IIPOU3BOJHOM JUISl HAXOXKICHUS
HAWIY4YIIEro pEeLICHMs B IPUKIIAIHbBIX
3a/1a4ax, s ONpPEIEIeHUsI CKOPOCTH
npoiiecca, 3aJJaHHOTro (GopMyIIOi HITH
rpaduxkom

HccaenoBanue pyHKuuM ¢
MOMOIIbI0 MPOU3BOAHOI (24 4.)

[Ipumenenue npou3BOJHON K
WCCJICIOBAHHIO (DYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne nHanbonpIero u
HAUMEHBIIIETO 3HAUYCHUS
HETPEPHIBHON (YHKIIMU HA OTPE3KE.
[TpumeneHnne MpoU3BOIHOM JIsI
HAXO0XIEHNS HAaWIY4Ilero peleHus B
MPUKJIAIHBIX 3a7]a4ax, sl ONPeIeICHUS
CKOPOCTH U YCKOpPEHUS Tpoliecca,
3amaHHOTO (popMysoi unu rpadgukom
Kommozumus GyHKImiA.
I'eomerpuueckue oOpa3sl ypaBHEHUH U
HEPaBEHCTB HA KOOPAVMHATHOU
IIJIOCKOCTH.

HNuTerpaJ u ero
npumenenus (9 4.)

[TepBoobOpaznas. Tabnuma
epBOOOPa3HBIX.

WHTerpail, reOMETpUYECKUN U
(bu3nyecKuil CMBICT UHTErpaa.
Brruucnenue nunterpana no gpopmyie
Hrrorona—JleiiOHuna

IlepBooGpa3Has u uHTerpax (12
4.)

ITepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpa3HbIX. [lepBooOpa3Hbie
ayieMeHTapHbIX (GyHKUMH. [IpaBuna
HaXO0X/IEHUS [TepBOOOPA3HBIX.
Nurerpai. I'eoMeTpu4eCKUl CMBICI
WHTerpana. Beruucnenue
OIpeIeIEHHOT0 UHTErpaia no popmyie
Herotona — Jleitbuuna.

IIpumeneHne nHTErpana s
HaXO0XICHUS IUIoLaiel TUIOCKUX PUTYp
1 00bEMOB F€OMETPUUECKUX TEl.
[Ipumeps! perienuit




mudepeHInaTbHBIX YpaBHEHUH.
MaremaTuyecKkoe MOAECIMPOBAHUE
peaTbHBIX MPOIECCOB C TOMOIIBIO
mdQepeHIranbHbIX YpaBHEHUH

Cucrembl ypaBHenui (12
4.)

CucreMbl TUHEUHBIX YPaBHEHUH.
Pemenue npuknaaHeix 3aga4

C IOMOILBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUM.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeIbHbBIX, JOrapu(PMUUECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUN AJs
peueHusl ypaBHEHUN U CUCTEM.
IIpruMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHX
3a[a4 ¥ 3a7a4 U3 pa3Iu4HbIX 00JIacTei
HAyKU U PEAIbHON KU3HU

Cucrembl paliiOHAIbHBIX,
HPPALHOHATBHBIX
MOKA3aTEJbHBIX H
JIorapu(pmMuYecKuX ypaBHEeHU I
(12 4.)

CucreMa U COBOKYITHOCTh YpaBHEHUH.
PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBHSL.

OCHOBHBIE METO/BI PELIEHUS] CUCTEM U
COBOKYITHOCTEH pallOHaIbHBIX,
UppaLMOHATIbHBIX, [I0KA3aTEIbHBIX U
norapu(MUUECKUX ypaBHEHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 13
pa3IuYHbIX 00JacTei HayKH U pealbHOMI
KHU3HU, UHTEPIPETALUS OTYyYEHHBIX
pe3yabTaTOB

HarypanbHblie H HejIbIe
uncaa (6 4.)

HarypaneHble 1 Lienble yucna B 3a7a- 4ax
W3 peaIbHOM )KU3HH.
IIpr3HaKu AETUMOCTH LEIbIX YHCEI

HarypaJjibHblIe U 1eJibie
yucaa (10 4.)

HarypanbHble u 11enble yncna.
[IpuMeHeHne NprU3HAKOB ACIUMOCTH
nenbix yncen, HOJ[ u HOK, octaTtkoB
10 MOAYJII0, anroput™Ma EBkinaa nis
penieHus 3a/1ay B HENbIX YHCIIaX

3anaum ¢ napamerpamu (16 u.)

PannonanbeHble, HppalMoOHAIbHBIE,
noKa3aTeJbHble, JOrapuPpMUUECKUE U
TPUTOHOMETPUYECKHUE YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIApAMETPAMHU.
[TocTpoeHnue u uccnenoBaHue
MaTEMaTHYECKUX MOJENEN PeaIbHBIX
CUTYAalMi C TOMONIBIO YPABHEHUH,
CUCTEM YPaBHEHUI U HEPABEHCTB C
rapaMeTpamMu

[loBTOpEHMe, 00001IeHNE,
cHCTeMaTH3alus 3HAHUI

(18 u.)

OCHOBHBIE TIOHATHS Kypca alreOpbl 1
HayaJl MaTeMaTHIeCKOro aHaJIn3a,
000011IeHrE U cUCTEMATU3ALUA 3HAHUNA

IloBTOpEeHue, 00001eHNE,
cucreMaTusauus 3HaHuii (124.)

OCHOBHbBIE TIOHATHS U METOBI Kypca,
000011IeHNE U CUCTEMATU3ALMS 3HAHUH







CHUHXPOHM3UPOBAHHAAPABOYAS ITPOI'PAMMA YYUEBHOI'O KYPCA
«'EOMETPUS»
10 - 11 KJIACC
HEJN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTpust sBIsIeTCS OMHUM M3 0A30BBIX KyPCOB Ha YPOBHE CPEIHEr0 00IEro oOpa3oBaHums, TaK
KakK 06ecnqu/IBaeT BO3MOXHOCTb H3YYCHUSA JUCHUILIAH eCTeCTBeHHO-Hay‘-IHOﬁ HAITpaBJICHHOCTHU H
NPEeIMETOB TyMaHMTapHOTO IMKia. Jlormueckoe MbIIuIeHHE, (OPMHPYEMOE TPH HU3YyUYCHHH
00y4aroIUMUCS MTOHIATUHHBIX OCHOB T€OMETPHUH, MIPH JOKA3aTEIbCTBE TEOPEM U TIOCTPOCHUU IIETIOYKU
JIOTHYECKUX YTBEPXKIICHUH TPU PEIICHHH I'eOMETPUYECKHUX 3a]a4, YMCHUE BBIIBUTaTh M ONPOBEPraTh
THIIOTE3bl HETMOCPEJCTBEHHO HWCIIONB3YIOTCS TPU PEUICHUH 3a/lad €CTECTBEHHO-HAyYHOT'O IHUKIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llens ocBoeHMs mporpamMmbl yueOHOro Kypca «I'eomerpus» Ha 6a30BOM ypoBHe OOydYCHHS —
00m1e00pa3oBaTeIbHOE H OOMICKYIbTYPHOE PAa3BUTHE O0YUAIONINXCS Yepe3 00eCIeUCHIEe BO3MOKHOCTH
HpI/IO6p€TeHI/I$I U HUCIOJB30BaHUA CHUCTEMATUUYCCKHUX T'C€COMCTPHYCCKUX 3HaHUU U ﬂeﬁCTBHﬁ,
CHGHI/I(l)I/ILIHI)IX reoMeTpru, BOBMOXKXHOCTHU YCIICIIHOI'O IIPOJOJIKCHUA 06pa30BaHI/I$I 10 CIICNUAJIBHOCTAM,
HC CBA3aHHBIM C IMPUKIAIHBIM HCIIOJIB30BAHHUEM I'COMCTPHUMU. HCHB OCBOCHHA IMPOrpaMMbI y‘IC6HOFO
kypca «['eoMeTpus» Ha Yriay0JéHHOM YPOBHe — pa3BUTHEC HHIUBUAYAIBHBIX CIOCOOHOCTEH
00y4YaroIuXxcs Py U3y4SCHHH I'EOMETPUH, KaK COCTaBJISIONICH MpeaMeTHO oOmacth «MareMaThka u
uHpOpMaTHKa» Yepe3 o0ecleYeHne BO3ZMOXKHOCTH MPHUOOPETCHHS M MCIOJIb30BaHUs OoJiee TITyOOKHX
TCOMETPUYUCCKUX 3HAHWWA WM JICHCTBHM, CHEHU(PHUYHBIX T'€OMETPHH, U HEOOXOIUMBIX IS YCIEHIHOTO
npodecCHOHaIBHOT0 00pa30BaHUs, CBI3aHHOTO C MCIIOJIb30BAaHUEM MAaTEMAaTHKH.

JlocTHIKEHUE LIeJIM OCBOCHHSI TPOTPaMMbl 00ECIICUMBACTCS PEIICHUEM COOTBETCTBYIOIINX 3a/1au.
[IpuoputeTHbIMU 3aauaMu OCBOE€HUs Kypca «['eomerpuu» Ha 6azoBom ypoBHe B 10—11 knaccax
SABJISAKOTCSA:

— (¢opMupoBaHUE MPECTABICHUS O F€OMETPUM KaK YacTH MHUPOBOW KYJIbTYpbl U OCO3HaHHE €€
B3aUMOCBSI3U C OKPY)KAIOIIMM MUPOM;

— (dopMHpOBaHHE TPEACTABICHHUS O MHOTOTPAaHHUMKAaX W TelaxX BPAlICHUS KaK O BaKHEHIINX
MAaTE€MaTUUCCKUX MOJACIAX, TIMO3BOJIAIOOIMX OIHWCBIBATL W  HU3Yy4YaTb PAa3HBIC  ABJICHHA
OKPYKAIOIIEro MUPA;

— (¢opMHpOBaHHME YMEHHUS paclio3HaBaTh Ha 4YepTeXax, MOAEISIX M B peaJbHOM MHpE
MHOT'OI'paHHUKHU U TCJia BPpallICHU A,

— OBJIAJICHHE METOJaMHU pEIICHHs 3aJad Ha TOCTPOSHHS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

— CbOpMI/IpOBaHI/Ie YMCHUA ONCPUPOBATE OCHOBHBIMU IIOHATUAMH O MHOTOTpaHHHMKAX H TElax
BpALICHUS U X OCHOBHBIMH CBOHCTBaMH;

— OBJIAACHUEC aJITOPUTMaMU PCUHICHUA OCHOBHBLIX THUIIOB 3aj/1a4, q)OpMI/IpOBaHI/IC YMCHHA NPOBOJUTH
HECJIOXKHBIC JI0Ka3aTeNIbHbIC PACCYXKICHUS B XOJ/IE PEIICHUS CTEPEOMETPHUYCCKUX 3a]a4 U 3a/1a4
C MIPAaKTUYECKUM COJICPIKAaHHEM;

— Pa3BUTHE HWHTEIUICKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOYyYaroOIIMXCs, MO3HABATEIHLHON
AKTHUBHOCTH, HCCJICJOBATCIBbCKUX yMeHHﬁ, KPUTHYHOCTH MBIIIJICHHS,;

— ¢dopmupoBanre  (YHKIIMOHATBLHONW  TPaMOTHOCTH, PEJIEBAHTHOW T'E€OMETPUHM: yMEHHE
pacrmo3HaBaTb IPOABJICHUA T'C€COMCTPHYCCKUX HOH?ITI/If/i, 00BEKTOB " SaKOHOMepHOCTeﬁ B
peaJIbHBIX JKU3HEHHBIX CUTYallUAX W MPU U3YYEHHUH JAPYruX Y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHMOCTEH W 3aKOHOMEPHOCTEW, (OpMYIMpPOBaTh MX Ha S3BIKE I'€OMETPUU H CO3JaBaTh
reoOMCTPpUICCKUC MOJCIHU, NPUMCHATH OCBOCHHBIN I‘eOMeTpI/I‘-IeCKI/H‘/JI anmnapar il pClICHUA



MPAaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH M OI[CHUBATH ITOJYYCHHBIC PE3YIbTATHI.

[TpuopuTeTHEIMH 3aJa4aMU Kypca T€OMETPUH Ha YIVIyOJIEéHHOM YPOBHe, PaCIIUPSIONIMH U
YCHIIMBAIOIIUMU Kypc 6a30BOTO YPOBHSI, SIBIISTFOTCS:

— pacuMpeHHe TPEACTABICHUS O TE€OMETPHH KaK 4YacTH MHUPOBOW KYyJIbTYphl U (HOpMUpPOBAHHE

OCO3HAHHMSI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIHMM MUPOM;

— (dopMupoBaHue TmpenCTaBICHHS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEWIIMX
MaTeMaTHYECKUX MOJEISIX, TIO3BOJISIIOIIUX ONKCHIBATh W W3ydaTh pa3HbIC SIBJICHUS
OKPY’KaloIIero MUpa; 3HaHUE MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus» MIKOIbLHOTO
Kypca reOMeTpuH;

— q)OpMI/IpOBaHI/Ie YMCHUA BJIAACTb OCHOBHBIMH IMOHATUAMU O IMPOCTPAHCTBCHHBIX (1)I/II‘yan n ux
OCHOBHBIMHM CBOWCTBaMH; 3HAaHUE TeopeM, (GOPMYJI M YMEHHE WX TPUMCHATh;, YMCHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

— (¢dopmupoBaHue yMEHHUS pacllO3HaBaTh Ha 4YEpPTeXkKaxX, MOJCISIX M B PEaTbHOM MHpPE
MHOTOTPAaHHHMKH U TeJla BPAIllEHUs; KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

— q)OpMHpOBaHI/Ie IMOHUMaHHA BO3MOKHOCTU AKCHOMATHYCCKOI'O0 IOCTPOCHUSA MATCMATHYCCKUX
TeopHii; HopMUpOBaHIE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MIPOBEICHUN PACCYXKICHUH;

— q)OpMHpOBaHI/Ie YMCHHA BJIaACTh METOAAMU JOKA3aTCIBCTB U aJITOPUTMOB PCIICHUA, YMCHUA UX
MNPUMCHATDH, IMPOBOJAUTL JOKA3aTCJIIBHBIC PACCYXIACHHUA B XOAC PCHICHUSA CTCPCOMETPUUCCKUX
3aIa4 M 33Jad ¢ TMPAKTHYCCKUM  CcojAepKaHueM; (opMHpoBaHWE MPEACTABICHUS O
HEOOXOUMOCTH JI0Ka3aTeILCTB TPH OOOCHOBAHMHM MATEMATHUSCKUX YTBEPKICHUH W POIU
AKCUOMATHKH B IPOBEJCHUY JICAYKTUBHBIX PACCYKICHHIA;

— PasBUTHUC n COBCPUICHCTBOBAHUC HHTCJUICKTYAJIbHBIX u TBOPYCCKUX criocoOHOCTEH
oOyyaromuxcs, IO03HAaBAaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YUEHHUIO T€OMETPHH;

— ¢dopmupoBanue  (QYHKIMOHATBLHONW  TPAMOTHOCTH, PEJIEBAHTHOW  TE€OMETPUH:  yMEHUS
pacrio3HaBaTb IMPOABJICHUA TCOMCTPHYCCKUX HOHS[TI/II\/JI, 00BEKTOB U 3aKOHOM€pHOCT€ﬁ B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPH U3YYEHUU JPYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl U 3aKOHOMEPHOCTEH, MOAENUPOBAHUS pEANbHBIX CHUTYaIMil, HCCIeI0BaHuUs
MOCTPOCHHBIX MOJIETIeH, UHTEPIPETAINH MTOTYICHHBIX PE3YIbTaTOB.

OcHoBHBIE cojnepkaTenbHble JTUHUH Kypca «['eomerpuu» B 10—11 kmaccax: «MHOTrOrpaHHUKWY,
«[IpsiMble ¥ TUIOCKOCTH B TpOCTpaHCTBe», «Tema BpameHus», «BeKTOppl M KOOpAMHATHI B
MIPOCTPAHCTBE» «JIBM)KEHUS B POCTPAaHCTBE» (Ha yriayOieHHOM ypoBHE). DOpMUPOBAHHE JTOTHUECKUX
YMEHHH pacrpeensieTcs He TOIbKO MO COAEpKaTeIbHbIM JIUHUSAM, HO U 110 TofaM 00y4eHUs! Ha YPOBHE
cpenHero o0Iero oopa3oBaHms.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM miiaHe Ha u3yueHHe reoMeTpu Ha 6a30BoM ypoBHe otBoauTcs 102 vaca: B 10 knacce, —
68 yacoB (2 yaca B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezento ).

Ha u3ydenne yueOHoro kypca «l'eomerpusi» Ha yriay0JjeHHOM ypoBHe oTBojautcs 204 yvaca: B 10
kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEIeI0).

NJTAHUPYEMBIE IPEAMETHBIE PE3YJIBbTATBI OCBOEHUSA
CUHXPOHU3UPOBAHHOU IMTPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenMeTHble pe3ynbTaThl MU3y4EHUsT TEOMETpUM Ha ©0a30BOM ypOBHE OpPHUEHTUPOBAaHbI Ha
JOCTUKEHHE YPOBHS MaTEMaTHUECKON IPaMOTHOCTH, HEOOXOUMOT0 AJIs YCHEIIHOTO pelIeHus 3a1a4 B
peasIbHOM JKU3HU U CO3aHUE YCIOBHM ISl UX OOIIEKYJIbTYPHOTO Pa3BUTHS.

OcBoenne yuebHOrO Kypca «l'eomeTpus» Ha 0a30BOM YPOBHE CpETHETO OOIIero o0pa3oBaHUS

JOJIDKHO obecneunBaTh JOCTHIKCHUC CIICAYIOIHNX NPEIAMCTHBIX 06p330BaT€HLHBIX PE3YyJIbTATOB:

Ha 6a30Bom ypoBHe

OnepupoBarh MOHATUSMH: TOYKA, TPSAMAsi, IIIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH M CICJCTBHS W3 HUX INPH PEIICHHH T'€OMETPHUYCCKUX
3aad.

OnepupoBarh MOHATHAME: MAPALICITHBHOCTE U MEPICHAUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH.
KrnaccudunupoBars B3aMMHOE pacIONOKEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
OmnepupoBarh MOHSATHSIMU: IBYTPAHHBIA YTOJI, TPAHU JABYTPAHHOTO yIJia, peOpo IBYTrpaHHOTO
yIia; TMHEHHBINA YroJ IBYIPAaHHOTO yIIIa; TpalyCHas Mepa IBYTPaHHOTO yTJa.

OmnepupoBarh MOHSATHSIMHU: MHOTOTPAaHHHK, BBIMYKIIbI M HEBBIMYKJIBIH MHOTOIPAaHHHK,
3JIEMEHTBI MHOTOTPAHHUKA, IPABWJILHBIA MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (IUpaMU[a; MPU3MA, MPSMOYTOIbHBIN
napajuieNnienumnesn, Kyo).

KraccudunupoBars MHOTOTPaHHUKH, BBIOUpasi OCHOBAHUS ISl KJIACCU(PUKAINUU (BBITYKIIbIC
Y HEBBINYKJIBIC MHOTOIPDAaHHHWKH, NpPaBUJIbHBIE MHOTOIPDAHHHKH;, MpPSIMbIE M HAKIOHHbBIE
MIPU3MBI, TAPAJIICIICITUTIC IBI).

OnepupoBarh MOHATHUAME: CEKYIas TIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBACHITH MPUHITUIIBI TIOCTPOCHUS CEYCHHM, UCIIOIB3YSI METO/ CIIC/IOB.

Ctpouth ceueHUss MHOTOIPAHHHUKOB METOJOM CJIEJIOB, BBITIONHATH (BBIHOCHBIE) MJIOCKHE
YepTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaXOXKJEHHUE TEOMETPUUECKUX BEITUYMH MO O0pa3laM WA alrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE aHATMTUYECKIE METOIBI MPU PEIICHUN CTaHJAPTHBIX MaTeMaTHYEeCKIX
3a/la4 Ha BBIYHMCIICHUE PACCTOSHUN MEXAY ABYMS TOUKAMH, OT TOUKHU JO MPSIMOH, OT TOYKU
710 TUIOCKOCTH, MEXKIY CKPEIIUBAOIIUMHUCS MTPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKJEHHUE TEOMETPUUECKUX BEITUYMH MO OOpaslaM I alrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKUE METO/IBI TIPU PEIICHUH CTaHJAPTHBIX MaTEeMAaTUYECKUX
3a/lad Ha BBIYMCIIEHUE YTJIOB MEXKAY CKPEIIMBAIOIIMMUCS TPSMBI- MU, MEXAY NPSAMOU U
IJIOCKOCTBIO, MEXKTY TJIOCKOCTSAMU, JIBYTPAHHBIX YTJIOB.

Beruncnsate 00bEMBI M IIOMIAAN MMOBEPXHOCTEW MHOTOTPAHHHUKOB (MIpHU3Ma, MUPaMHIa) C
MpUMEHEHHEeM (QOpPMYJ; BBIYHCISATH COOTHOIICHHUS MEXIy IUIOMIAIIMU TIOBEPXHOCTEH,
00BEMaMK MOAOOHBIX MHOTOTPAHHUKOB.

OmnepupoBarh MOHATUSIMHU: CHMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CHMMETPUH;
I[EHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Biekath, TpeoOpa3oBBIBATh W WHTEPIPETHPOBATh WH(OOPMAIHUIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX UTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[MpumensTh  TeomMeTpudeckue (akThl IS PENICHHS  CTEPEOMETPHYCCKHX  3aj1ad,
MIPEJIITOJIAraf0IIMX HECKOJBKO IIIarOB PEIICHUS, €CIIM YCIOBHS MPUMEHEHHSI 3a/IaHbI B SIBHOU
dopme.

[TpumMeHsTh TpOCTEHIINE TPOTPaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKIX 3ajad.

[lpuBoaMTH, TpUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U  IKU3HH,



pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJIy4eHHBbIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBATh pPEAIbHbIE CUTyallud W
IPUMEHITh U3YYEHHbIE IOHATHS B IIPOLIECCE IIOMCKAa PELIEHHs MaTeMaTU4YecKu
chopMyIUPOBAHHON MPOOIEMbl, MOACIUPOBATh PEaJbHbIE CUTYallUU Ha S3bIKE T'€OMETPUH,
HCCIEA0BATh ITIOCTPOECHHBIE MOJENH C UCIOJIb30BAHUEM F€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara aireOpbl; pemaTh paKkTHYEeCKHe 3a7adyd, CBA3aHHBIE C HAXOXJACHHUEM
F€OMETPUYECKUX BEJIUYMH.

Ha yraiy0siennom ypoBHe

CB00OOHO oONEepUpOBaTh OCHOBHBIMU IOHATHSIMU CTEPEOMETPUM IPU pEIIEHUH 3ajad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYXKICHUN.

IIpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIIEHUU T'€OMETPUUYECKUX
3a1ad.

KnaccuumupoBarh B3aMMHOE PAcCIOIOKEHHE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

CB0OO/HO ONEpPHpPOBATh TOHSATHSIMHU, CBS3aHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXIY
MPsIMBIMU B IPOCTPAHCTBE; MEXK1Y NPSIMOI U IJIOCKOCTHIO.

CB000IHO ONIEpUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH.

CB0OOHO pacmo3HaBaTh OCHOBHbIE BHJAbl MHOTOTPAaHHUKOB (TMpU3Ma, NHpaMuja,
IPSIMOYTOJIbHBIN Mapasuienenunen, Kyo).

KnaccuunupoBaTb MHOIOIpaHHUKH, BEIOMPas OCHOBaHMS JUIs KJIacCU(UKALIH.

CB0oOOMHO oOmepHpOBaTh IMOHITUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAaHHHKOB
IJI0CKOCTBIO.

BoeInonHATe mapasuienbHOE, LEHTPaJbHOE W OPTOTOHAJIBHOE MPOEKTUPOBAaHUE (QUIYp Ha
IJIOCKOCTh; BBIMOJIHATH U300paykeHUs! GUTYp Ha TIIOCKOCTH.

CTpouTh ceueHUs] MHOTOTPAHHUKOB pPAa3IMYHBIMM METOAAMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHME YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYD: BUJI CBEPXY, COOKY, CHU3Y.
Bbluucnate  miuom@aaM  MOBEPXHOCTEH  MHOTOIpaHHMKOB — (Mpu3Ma,  MUpaMuia),
TeOMETPHUECKUX TeJl C MPUMEHEHUEM (HOpMyII.

CB00O/HO ONEepHUpOBaTh MOHATHAMM: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (PUTYPBI.

CB0OOOJHO OIEpUpOBaTh MOHATHSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM MU KOOpJIMHATaM B
IIPOCTPAHCTBE.

BrInonHATE A€MCTBUA HAJl BEKTOPaMHU.

Pemarp 3agaun Ha J0Ka3aTeNbCTBO MAaTEMaTHMYECKUX OTHOLIEHMH M HaxXOXKICHHE
TreOMETPUUYECKUX BEIMYMH, MPUMEHSS M3BECTHbIE METOJIbl MPU PEIICeHUH MaTeMaTHYEeCKHX
3aJ1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH.

[IpumeHsTh TpOCTEHMIINE MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IPY PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpuMeHTh NONY4YEHHBIE 3HAHUS HA IPAKTUKE: CPaBHUBATh M AHAIW3MPOBATh peajbHbIC
CUTYalluy, IPUMEHATh W3Y4YEHHBIE MOHATUS B IPOILECCE MOMCKA PELIEHUS MaTEeMAaTHUYECKU
copMynupOBaHHOW MPOOIEMBI, MOACTUPOBATh PEalbHbIE CUTYyallUd Ha S3bIKE T€OMETPHUH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIEIH C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX TIOHATUN U TEOPEM,
anmapara anreOpbl; pelarh MPAKTHYECKHE 3aJaud, CBSI3aHHBbIE C HaXOXJIECHHEM



F€OMETPUYECKHUX BEIUYHH.
Hwmetb mpeacTaBieHuss 00 OCHOBHBIX ATalax pPa3BUTUS FEOMETPUU KaK COCTABHOW YacCTH
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUAA

CUHXPOHU3UPOBAHHOM ITPOT'PAMMBI KYPCA «TEOMETPHSI» 11 KJIACC

[IpenmerHpie pe3yibTaThl M3YYEHUS TEOMETPHM Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI Ha

AOCTHUIKCHUC YPOBHA MaTeMaTH4EeCKOM T'paMOTHOCTH, HGOGXOIII/IMOI‘O AJIg YCIICIIHOI'O PCIICHHWA 3a/1a4 B

peanbHOM JKU3HU M CO3AaHUE YCIOBHM Il X OOIIEKYJIBTYPHOTO Pa3BUTHS.

OcBoenne yuebHOro Kypca «l'eomeTpus» Ha 0a30BOM YPOBHE CpETHETO OOIIero o0pa3oBaHUS

JOJI2KHO obecreynBaTh JOCTHIKCHUE CIICAYIOIIUX IIPEAMETHBIX O6paSOBaTeJ'IBHBIX PE3YJIbTATOB:

Ha 0a30Bom ypoBHe

OnepupoBarh MOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHITh aKCUOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PELIEHUU T€OMETPUUYECKUX
3ajad.

OnepupoBaTh NOHATUSAMHU: N1APATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH.
KnaccuunupoBars B3aUMHOE PacHoI0kKEeHHUE NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.
OnepupoBaTh NOHIATUSMU: JABYI'PAaHHBIN yrojl, IpaHy JIBYTPaHHOTO yIia, pedpo JBYrpaHHOIO
yTrj1a; JIMHEHHBIM yroJ ABYTpaHHOro yIiia; rpaJlyCcHasi Mepa IByITpaHHOIO yIJja.

OnepupoBaTh NOHATHUSMU: MHOIOTPAHHUK, BBINYKJIBIH W HEBBINYKJIBIH MHOIOIPAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

PacriozHaBaTe OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (IUPaMHIa; IPU3MA, INPAMOYIOJIbHBIN
napajuiesienumne, Kyo).

KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS JJIS KiIacCU(UKAIUK (BBITYKIIbIE
U HEBBITYKJIbIE MHOIOIDAaHHUKH; IPABWIBHBIE MHOTOTPAaHHMKH; IpPSAMBIE U HAKJIOHHBIE
MIPU3MBI, TapaAJUICICIUIIE/b]).

OnepupoBarh NOHATHAMU: CEKYIas INIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO]I CIIEIOB.

Crpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CIJIEIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaXOXKJEHHE FEOMETPUUYECKUX BEIMYHMH 1O 0o0pas3laM WM aJropuTMam,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/IbI MPU PEIICHUH CTaHJAPTHBIX MaTeMaTHYECKUX
3a/lay Ha BBIYMCIICHUE PACCTOSHUNA MEXAY ABYMS TOUYKaMH, OT TOUYKH A0 HPSIMOM, OT TOUKH
710 TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKJI€HUE FEOMETPUUECKUX BEJIUYMH MO 00pa3liaM WK aJrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/IbI MPU PEIICHUH CTaHJApTHBIX MaTeMaTHYEeCKUX
3a/lad Ha BBIYMCIIEHUE YTJIOB MEXIY CKPEIIMBAIOMIMMHUCA IPSIMbI- MU, MEXKIY NpPAMON U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI M IIJIOMIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHia) ¢
MpUMEHEHUEM (OpPMYJ; BBIYHCIATH COOTHOIICHMSI MEXIY IUIOMIAJIMU TMOBEPXHOCTEH,
00BbEMamMH MOAOOHBIX MHOTOIPAHHUKOB.

OmnepupoBaTh NOHATUSAMH: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHH;
LEHTP, OCb U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX



reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[MpumensTh  reomeTpudeckue (akThl IS PEHICHHS  CTePEOMETPHUYECKHX  3ajad,
MIPEIIOJIATAIOIINX HECKOJBKO IIar0B PEIICHHUS, €CIIM yCIOBHs MPUMEHEHHSI 3a/I1aHbI B SIBHOU
dbopwme.

[IpuMeHsITh TpOCTEHIINE MPOrpaMMHBIC CpPEICTBA U  AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHICCKUX 3a]1ad.

[IpyBOIUTH, TpPHUMEPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJE M IKU3HH,
pacmo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUH B ICKYCCTBE.

[IpuMeHsATh TONyYEHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH PEaJbHBIC CUTYallUd |
NPUMEHITh HW3YYCHHBIC TIOHSATHS B TpOIEcce TOMCKA PEHICHUS MaTeMaTHYeCKH
chOopMyITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEATbHBIC CUTYAIllUU HA SI3BIKE TCOMETPHUH,
HCCIIeIOBATh TOCTPOCHHBIE MOJICTH C UCIIOJIb30BAHUEM T'€OMETPUUICCKUX TIOHATUN U TEOPEM,
ammapara anreOpbl; pemaTh MPAKTHYeCKHE 3aJadd, CBS3aHHBIE C  HaXOXKICHHEM
TCOMETPHUYCCKUX BEITMYHUH.

Ha yrury0/jieHHOM ypOBHe

CBOOOJTHO OMEpPUPOBATH OCHOBHBIMH TOHSTHSIMH CTEPEOMETPUU TPU PEIICHHH 331a4 U
MIPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUU.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CJECACTBUS W3 HUX MPU PEHICHUU T'€OMETPUUYECKUX
3ajad.

KrnaccudunupoBars B3aUMHOE pACHONOKEHHE MPSAMBIX B MPOCTPAHCTBE; IIJIOCKOCTEH B
MIPOCTPAHCTBE; MPAMBIX U TJIOCKOCTEN B MMPOCTPAHCTBE.

CB0OOOJHO oOMEpUpOBaTh MOHSTHUSMH, CBS3aHHBIMH C YyIJIaMH B MPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE; MEXKTY MPSIMOU U TIIOCKOCTBIO.

CB00OHO ONIEpUPOBATH MOHATHIIMHE, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.

CBoOogHO pacmo3HaBaTb OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (TMpu3Ma, MHPAMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccudumupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS JIJIs KJIaCCU(PUKAIIUHN.

CBoOOMHO oOmepupoBaTh TOHATHUSAMH, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO.

BreimonHsATe mapauienbHOe, HEHTPadbHOE W OPTOTOHAIBHOE MPOEKTHPOBaHUE (GUTYp Ha
MJIOCKOCTh; BHITIOJHITH U300paXkeHUs! GUTYp Ha TUIOCKOCTH.

CTpouTh CeYeHHs MHOTOTPAaHHUKOB pa3IMYHBIMA METOJaMH, BBITOJHATH (BBIHOCHBIC)
IJIOCKHE YePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP: BHJ CBEPXY, COOKY, CHU3Y.
BeruucnsaTe  miomamd  MOBEPXHOCTEHM  MHOTOTPAHHMKOB — (MPU3Ma,  MUPaMHIA),
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (HOPMYIL.

CBoOOAHO OmepupoBaTh MOHATUSIMH: CAMMETPHSI B TIPOCTPAHCTBE; IIEHTP, OCh M TUIOCKOCTH
CUMMETPHH; IIEHTP, OCh U MJIOCKOCTh CAMMETPHUH (PUTYPHI.

CBoOOAHO oOmepUpoOBaTh TOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpJAWHATaM B
MIPOCTPAHCTBE.

BoinonHsaTe A€CTBUA HaJl BEKTOPaMHU.

Pemate 3amaun Ha J0Ka3aTebCTBO MAaTEMAaTHYECKHUX OTHOIIEHUM M  HAaXOXJEHUE
F€OMETPUYECKUX BEJIMYMH, MPUMEHSSI W3BECTHBIE METOJIbI MPHU PEIICHUH MaTeMaTUYeCKHX
3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH.

[IpumeHsTh TpoCTeilline MpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI MPU PEIICHUHU CTEPEOMETPUUECKUX 3a/a4.



— W3Bnekath, mpeoOpa3oBbIBaTh U WHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

— IIpuMeHATh NOJIydYEHHBIE 3HAHUS Ha IPAKTHKE: CPaBHMBATh M AHAJIU3UPOBATH pEAJIbHBIE
CUTYyallu¥, IPUMEHATh W3YYCHHBIC IOHATHUS B IPOLECCE IIOMCKA PELICHHUs MaTEeMaTUYECKU
copMynHpOBaHHOW MPOOIEMBI, MOAETUPOBATh PEATbHbIC CUTYyallud Ha S3bIKE T€OMETPHUH,
HCCIIEA0BATh ITIOCTPOECHHBIE MOJENN C UCIIOJIb30BAHUEM I€OMETPUUECKUX IIOHATUH U TEOPEM,
anmapara anreOpbl; pelarh IPAKTUYECKHE 3a/aud, CBS3aHHbIE C  HAXOXJIECHUEM
TE€OMETPUYECKUX BEJINYMH.

— HWwmets mpencraBieHus o0 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUM KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHs TEXHOJIOTUH.

COAEPKXAHUE YYEBHOI'O KYPCA «'EOMETPUSI» B 10 KJIACCE
Ha 0a30Bom ypoBHe

[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHUS CTepeoMeTpuu. Touka, mpsmasi, TIOCKOCTh, MpocTpaHcTBO. [lonaTtue o0
AKCMOMAaTUYECKOM IIOCTPOCHUM CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUHM U CIEACTBUSA W3 HHX.
B3anmHoe pacnonokeHWe NOpsAMBIX B IPOCTPAHCTBE: IE€pPECEKaIOIIMecs, MapajyieJbHble |
CKPEILHUBAIOIINECS TIPSMBIE.

[TapannenbHOCTh TPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajUiesibHbIE IIPSMbIE B
MPOCTPAHCTBE, MapALICIbHOCTh TPEX MNPAMBIX, MApPaUICIbHOCTh MPAMOM M IUIOCKOCTH. YTIBI C
COHAMPABJICHHBIMUA CTOPOHAMH, YTOJI MEXKTY MPSIMBIMHA B IIPOCTPAHCTBE.

[TapannenbHOCTh MIIOCKOCTEN: MapaJJIeIbHbIE INTIOCKOCTH, CBOMCTBA MapaJUICIbHBIX MJIOCKOCTEM.
[Ipocreitmme mpocTpaHCTBEHHBIE GUTYPHI HA TUIOCKOCTHU: TETPadp, KyO, mapajjiesIenuIe/1, MOCTPOCHHE
CCUCHHI.

[lepneHAUKYISIPHOCTh NMPSAMOW U TUIOCKOCTU: TNEPHEHIUKYISPHBIE TNpsAMbIE B MPOCTPAHCTBE,
MpsIMbIE MAapaJUIeIbHblE U MEPIIEHIUKYISPHBIE K MIIOCKOCTHU, MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMOU U
MJIOCKOCTH, T€OpeMa O MPsSMOM MEPHEeHIUKYISIPHOUIUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY
NpsIMOM U TUJIOCKOCTBIO, JBYI'PAaHHBIM YroJl, JTUHEWHBIA Yroja AByrpaHHoro yria. [lepneHaukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSMON JO TJIOCKOCTH, MPOEKIIHS
(Gurypsl Ha TUIOCKOCTh. [lepneHAMKYISIPHOCTh TUIOCKOCTEW: MPHU3HAK MEPHEHIUKYISIPHOCTA ABYX
mrockocrteil. Teopema 0 TpEX MeprEeHIUKYIIsSIpax.

MHororpaHHuKu

[TonsiTMe MHOTOTpaHHWKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAaHHWKA, BBIMYKIIBIE M HEBBIMYKIIBIC
MHOT'OTPaHHUKHU, pa3BEPTKAa MHOTOTpaHHUKA.

[Ipusma: n-yronbHas mpu3Ma, TPAaHU W OCHOBAHHS MPHU3MBI, MpsMas U HAKIOHHAsA IMPU3MBIL,
OOKOBas UIOJIHASI TOBEPXHOCThH IPU3MBL.

[Tapannenenunen, mpsMOYTONbHBIN Napauienenunen deaepanpHas padoyasi mporpaMma |[d ero
cBoiictBa. [lupamuma: n-yrompHas MUpamMuia, TPaHW W OCHOBAaHHME MHUPAMHJIBI, OOKOBas W TOJTHAs
MOBEPXHOCTh THUPaMUbl, MPABWIbHAS W yceU€HHAs TUpamMuaa. ODJIEMEHTHl MPU3MBI M MHPAMUIBI.
[IpaBunbHBIE MHOTOTPaHHWUKH: TOHSATHE TPABWJIBHOTO MHOTOTPpAaHHMKA, TpaBWIbHAas TIpU3Ma |
MpaBUJIbHAS MUPAMUIA, TIPABIIIbHAS TPEYTOJIbHAS MUPAMU/IA U TTPABUIIBHBINA TETpadap, KyoO.

[IpeacraBnenreo MpaBUIBLHBIX MHOTOTPaHHUKAX: OKTa’Ap, AoJeKa’ap W uxocadap. CedeHus
MIPU3MBI U TUPAMUJIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOUKH, MPSMOH, TNIOCKOCTU. DJIEMEHTbI



CUMMETPHUU B IUPAMHUJaX, NapauIeIECIUIEe1aX, TPAaBUIBHBIX MHOTOTPaHHUKAX. BbIunuciIeHNe 2J1€MEHTOB
MHOTI'OIPaHHHUKOB: pEOpa, AUaroHaau, yribl.

[Tnomans OOKOBOM IOBEPXHOCTH U IOJHOM MOBEPXHOCTU MPSIMOM NpPU3MBI, IJIOLIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOI NMOBEPXHOCTH MpsiMOM Npu3Msl. [lnomanbs OOKOBOW MOBEPXHOCTU U
MOBEPXHOCTU TPABWIBHOW NUPAMUAbI, TEOpeMa O IUIOM@AANM yced€HHOW mnupamuabl. [lonarue 00
06béme. OOBEM TUPAMUIBI, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXKAY IIIOMIAIIMHI TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ha yriy0/jeHHOM ypoBHe

[Ipsimble ¥ TUIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpur. Touka, npsiMasi, MI0CKOCTh, MpocTpaHCcTBO. [lonaTue 06
AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsMbIX B NPOCTPAHCTBE: IMEPECEKAOIUecs, IMapauIeiIbHbIE U
cKkpeumuBaromuecs npsmsle. [Ipu3Hakym ckpemuBaronmxcs npsamelx. IlapaiiensHOCTs NPSMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajuleIbHbIE NPSAMBIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX NMPAMBIX,
napajuieNIbHOCTh NMPSAMOM U MI0cKocTU. [lapanienbHoe U eHTpalbHOE MPOEKTUPOBaHKE, H300pakeHue
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIebHOIO MpoeKTUpoBaHus. V3o0pakeHnue Guryp B mapajieabHON
IIPOEKIMH. YTIJbl C COHANpPaBICHHBIMA CTOPOHAMM, YTOJI MEXKIYy IpSAMBIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh MIIOCKOCTEN: MapayIENbHbIE IIJIOCKOCTH, CBOMCTBA MAPATIIEIBHBIX TIJIOCKOCTEH.

[Ipocrelimme NPOCTpPaHCTBEHHbIE (GUIYphl HA IUIOCKOCTH: TETPadp, MNapajuiesenuIe],
IIOCTPOEHUE cedeHUH. llepneHauKyIIpHOCTh NPSAMOW M IIOCKOCTH: NEPIECHIUKYJSPHBIE INpSMbBIE B
IIPOCTPAHCTBE, NpsMblE  NApaJUIelbHbIE W  MEPIEHAMKYJISAPHbIE K  IUIOCKOCTH, IPH3HAK
MEPIEHIUKYISAPHOCTH MPSAMON U IUIOCKOCTH, T€OpeMa O IpPsSMOM MEPHEHIUKYISAPHON IJIOCKOCTH.
OproronanbHOE nIpoekTupoBanue. IleprneHauKysap 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 IUIOCKOCTH,
paccTossHHE OT NPSAMONM 10 IUIOCKOCTH, MpOEKUus (UIypbl Ha IUIOCKOCTh. IleprneHaukynspHOCTh
IIJIOCKOCTEM: IIPU3HAK IEPIICHIUKYIISIPHOCTU ABYX ILUIOCKOCTEN. Teopema o TpEX MepleHIuKyIsapax.

VYIubl B IPOCTPAHCTBE: YroJl MEXKY NMPSAMON M IUIOCKOCTBIO, ABYTPaHHBIM yroJl, JIMHEWHBIN
yron JByrpaHHoro yria. TpéxrpaHHbsli U MHoOrorpaHsHble yribl. (CBOHCTBAa IUIOCKHUX YIJIOB
MHoOrorpaHHoro yrija. CBOHCTBa IUIOCKMX U JBYI'PaHHBIX YIJIOB TpPEXIpaHHOrO yria. TeopeMbl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpanHuku

Buzabl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas npusma, npsmas u
HaKJIOHHAs MpHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapamienenunen, MpsMOYroJbHBIN
napajuleJienunes] M ero cpoiictBa. Kparwailline nyTMHa NOBEPXHOCTM MHOrOTpaHHHMKA. Teopema
Oinepa. IIpoctpanctBennas Tteopemalludaropa. Ilupamuna: n-yronbpHas nupaMmuia, MpaBUIbHAS U
yceuéHHasi nupaMuiel. CBolicTBa pédep U OOKOBBIX IpaHel MPaBUIIbHON MUPaMUIbI.

[IpaBUIBHBIEMHOTOIPAaHHUKN:  IpaBHWJbHAas  IpuU3Ma W [pPaBWIbHAs  NHPAMHJA,
MpaBWIbHAATPEYrOJbHAs  NHUpaMuJa M TNpaBWIbHBIA  TeTpa’ap, KyO. IlpencraBinenne o
MIPaBUJIbHBIXMHOTOTPAHHUKAX: OKTA3IP, JOAEKAdAP U UKOCAIP.

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. IlnomaabOokxoBoit
MOBEPXHOCTU M TIOJHOHM MOBEPXHOCTH MPSMON MHPU3MBI, IUIOMIAJh OCHOBaHUM,TeopeMa O OOKOBOMH
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTHM HIIOBEPXHOCTU TPABUIBHOU
MIApaMU/Ibl, TEOpPEMa O IIOLAAU YCEUEHHON TUPaMU/BI.

CummMeTpusi B TPOCTPAHCTBE.



DNeMEeHTbl CUMMETPUU  MPaBUIbHBIXMHOTOIPaHHUKOB. CHMMETpUsi B  IPaBUIHHOM
MHOTOTpaHHHUKE: CHUMMETpUsNapauleNienuneaa, CUMMETpUs MNPaBWIbHBIX MPHU3M, CHMMETPHS
MPaBIWJIbHONIHPAMUIBL.

BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOD, UIMHA HEHYJIEBOI'O BEKTOPA,BEKTOPBI
KOJUIMHEApHbIE, COHAIPABIEHHbIE U IPOTHUBOINOJIOXKHO HaIlPaBJICHHBIEBEKTOPHl. PaBEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpAMHU: CIOKEHUE U BHIYMTAHUEBEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha yucio. CBolcTBaciokeHus] BeKTopoB. CBOMCTBa yMHOXKEHHUS BeKTopa Ha yucio. [lonstue
KOMIUTAHAPHBIEBEKTOPBI. [Ipuznak KOMIUTAaHAPHOCTHU TpEX BEKTOPOB. [TpaBuio
napajuienenunena. Teopema o0 paszloXKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM  BEKTOpaM.
[IpsmoyronbHasicucteMa  KoopauHaT B mpoctpanctBe.  Koopaunatel  BekTopa.  CBA3b
MEXIYKOOpAMHATAMU  BEKTOpa M KOOpAMHATAMHU  TOYEK.  YTOJd  MEeXAY  BEKTOpaMu.
CkansipHOETIPOU3BEICHUE BEKTOPOB.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» 11 KNIACCE
Ha 0a3o0Bom ypoBHe:

Tena BpamieHus

[Munuuapuyeckass MOBEPXHOCTb, OOpa3ylollMe LWIMHAPUYECKOM IOBEPXHOCTH, OCh
LUMIMHJPUYECKON MOBEpXHOCTH. LlMnHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yrolias U OCb,
ionaib OOKOBOM M MOJTHON OBEPXHOCTH.

Konunyeckass moBepXHOCTb, 0Opa3ylolIMe KOHMYECKOH IOBEPXHOCTH, OCh M BEpLIMHA
KOHUYecKol moBepxHOCTH. KoHyc: ocHOBaHME M BepIllMHA, 00pasyrouias U OCh, IUIOUIab OOKOBOM U
MIOJTHOM TIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIHe U BbICOTA, OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Cdhepa m map: ueHtrp, paamyc, IOUaMeTp, IUIOMIAJb IOBEpXHOCTH cdeprl. B3anmuoe
pacrioyio’keHre cepsl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb chepsl. M3o0paxkenue
TeJ BpalleHMsI Ha IUI0CKOCTH. Pa3BépTka nuinmHApa 1 KOHyca.

KoM0OuHanmu ten BpalieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN OKOJIO cdephl,
cdepa, BMcaHHasi B MHOTOTPaHHUK, WK TeJo BpaieHus. [lonarue o6 o0bEme.

OcHoBHBIE cBOMCTBa 00BEMOB Tell. TeopeMa 00 00bEME TPSIMOYTOJIBHOTO TMapajlieNenuIe1a
u caeactus u3 He€. O0BEM uIMHApa, KoHyca. O0BEM 1mapa u 1miomab chepsl.

[lonobuble Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAAIMU TOBEPXHOCTEH,
00bEMaMU MOT0OHBIX TEII.

Ceuenuss umiaMHApa (HmapayielbHO ¥ TMEPIEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS I1apa.

BexkTopsl M KOOpAMHATBl B NPOCTPAHCTBE BeKTOp Ha IUIOCKOCTH M B IPOCTPAHCTBE.
CroxxeHre M BBIYMTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4MCIO. PasiiokeHue BEKTOpa MO TPEM
HEKOMIUTaHapHBIM BekTopam. [IpaBuio napannenenumnesa. Pemenue 3aga4, cBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPaMHU.

[IpssMmoyronbHas cucrema KoopauHar B npoctpaHcTBe. Koopaunatel Bektopa. [Ipocreitmme
3aJla4d B KOOpAMHATaxX. YTol Mexay BekTopamu. CKalsipHOE MPOU3BENECHUE BEKTOPOB. BrluncieHue
YyIJIOB  MEXIy TPAMBIMH U IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBI METOJ IpU PELICHUU
reOMETPUUECKUX 3a7au.

Ha yray0/jeHHoOM ypoBHe



Tena BpaieHus.

[TonsTusi:  UUIMHApPUYECKass TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, OOpasyrolue moBepxHocTed. Tenma BpaleHWs: MWIHHIP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzammHoe pacmonoxkeHue cdepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe.
N300parkeHne Ten BpalleHUs Ha IJIOCKOCTU. Pa3BépTka mmnmuapa um kKonyca. Cummerpusi cdepsl u
niapa.

O0béM. OcHOBHBIE CBOWCTBA 00BEMOB Teld. Teopema 00 o00BEME NPSIMOYTOJIBLHOTO
napajuiefienuneaa u cueAcTsus u3 He€. OObEM NPSAMOI M HAKJIOHHOM MPU3MBI, IMIMHIPA, TUPAMHUIBI U
koHyca. O0bEM 11apa U MapoBOro CErMEHTa.

KomOunanuu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHJp, ONMMCAaHHAs
oxono nunuHapa. Ilepeceuenue cheprl u mapa ¢ miockocteio. Kacanue mapa u cepbl MIOCKOCTHIO.
[ToHATHE MHOTOTpaHHMKA, OMMMCAHHOTO OKOJO c(epbl, cepsl, BNUCAHHON B MHOTOTPAaHHHUK HIIU TEJIO
BpallleHUs.

[Tnomane MmoBEepXHOCTH UWIMHJIpA, KOHyca, Iutomans cdepsl u e€ yacteil. [lomobue B
npoctpancTBe. OTHoOmEHUE 00BEMOB, TUIOMIAICH MOBEpXHOCTEH MOM0OHBIX (uryp. [IpeodpazoBanue
nono6usi, romoTeTus. Perienne 3a1a4 Ha IIIOCKOCTH € UCIOJIb30BAHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHue ceuyeHNil MHOTOTPAHHUKOB U TEJ BPAILICHHS: CEYCHUS IIIMHApA (MapauielbHO U
MEPIEeHIUKYIIAPHO OCH), CEUeHUsI KOHYca (MapajuielbHOe OCHOBAHUIO U MPOXOAIIEE Yepe3 BEPIINHY),
CeUeHHs Il1apa, METOJbI MOCTPOCHHS CEYCHHI: METOJl CJIeJIOB, METOJI BHYTPEHHETO MPOCKTUPOBAHUS,
METO/]I IEpPEHOCa CEKYIIEH MIOCKOCTH.

BekTopsl 1 KOOpIMHATHI B TPOCTPAHCTBE.

BexTtopel B mpoctpancTtBe. Omnepanuu Haja BeKTOpamMH. BeKTOpHOE YMHOKEHHE BEKTOpOB.
CpoiicTBa BekTOpHOro yMHOXeHHs. IIpsimoyronbHas cucreMa KOOpAMHAT B  IMPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnmokenue BekTopa mo ©6aszucy. KoopamHaTHO-BEKTOpHBIH METOA TMpHU
pelIeHNU TEOMETPUUECKUX 3a/1ay.

JIBuKeHMsI B IPOCTPAHCTBE.

JBuxenust mpoctpanctBa. Otobpaxenus. J[BrkeHus u paBeHCTBO ¢uryp. OOmue cBoicTBa
JNBW)KEHUW. Buapl JBWKEHUN: MapajulelbHbIA MEPEHOC, UEHTPAJIbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpHS, IOBOPOT BOKPYT npsiMoit. [IpeoOpa3oBanus nonpobus. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOEIIVTAHNPOBAHUEYYEBHOT'OKYPCA

10 KJITACC
Ba3oBbiii ypoBenb (70 YriayoaeHnslii ypoenb (105 CHucoK HTOrOBBIX IIAHHPYEMBIX Criocod onenku
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. opr OTOBKIL K npeobpazoBanye Uryp; [IPAKTHKO
’ BBIYUCIISITh sHauenus| P1 o MPOBAH
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pops et FCOMETPUUYECKUX BEITMYUH (,I(J'II/IH,_YCTHHH ompoc
€ge.sdamgia.ru YTJIOB, IUIOLIAZCH), B TOM YHCTIE: | koRTpOIBHAS
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TPUTOHOMETPHUYECKUX (PYHKIHH 1O
3aJJaHHBIM 3HAYCHUSM YTJIOB;

Haxonuts YIJIBL U
MUI0IIA M JyT
OKPY)KHOCTH, IIJIOLIa/iell OCHOBHBIX
reomMeTpuueckux ¢uryp u ¢uryp,

CTOpPOHBI,
TPEYTrOJIbHUKOB,

COCTaBJICHHBIX U3 HUX;
Pemate reoMeTpuuecKkue 3ajaHus,
OMUpasiCh Ha W3yYEHHBIE CBOMCTBA
(GUryp U OTHOIICHUH MEXIy HUMH,
npuUMeHsis O00NONHUMENbHYLE)
aneebpauveckuil U
IMpu2oHOMempudecKutl

COO6pClDfC€Hu}Z Cummempuu,

noCmpO€eHRUA,
annapam,

[Tonb30oBaThCA T€OMETPUYECKHUM|
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SI3BIKOM JUISI OMTUCAHHS MPEAMETOB
OKPY’KaIOIIETO MUPA;
reOMETPUUYECKUE ¢burypsi,
[pa3invarb PacnoznaBatp HA|
YepTekKax, MOJIEIISX u B
OKpYyKaromien 00CTaHOBKE,
OCHOBHBIE IPOCTPAHCTBEHHBIC TEIIA,
M300pakaTh HX;
I Iposooumsb doKazamesbHble
paccysicoeHus npu peuieHuu 3a0ad,
UCNONb3YSL  U3BECHblE  MeopeMbl,
0OHAPYHCUBASL BO3MONCHOCIIU  OJIS]
UX UCTONb308AHUSL,

Cmpoumbs u 060CHO8bI8AMb NAAH
npeobpazosanus ueyp,
ObocHogvieams payuoHaIbHOCMb
6bLOPAHHO20 CNOCOOA peleHUsl.

[IpsimMble 1
[IJIOCKOCTH

B IIPOCTPAHCTBE.
[TapaienbHOCTD
MPSIMBIX

1 IIJIOCKOCTEN

12

B3anmHoe
PaCIIOIOKEHUE
pr[MI)IX B
[POCTPAHCTBE

Cnam I'HA-
00pa3oBaTeIbHBIN
OPTAT TS
MOJITOTOBKH K
HK3aMEHaM

https://math-
ege.sdamgia.ru

OnuceIBaThH B3aMMHOE
[PacIoJIOKEHNE MPSAMBIX u
IUIOCKOCTEH B MIPOCTPAHCTBE;

ApPTyMEHTHUPOBATh CBOU CYXKICHUS
00 9TOM pPaCIIOIOKEHUH,
MCIIOJIb30BAaTh npu pelieHuy
CTEPEOMETPUICCKUX 3a7a4
MIaHUMETPUIECKHE bakThI 5
METO/IBI;

MPOBOANTH TOKA3aTEIHHbBIE
PacCyXJICHHS B X0JIC¢ PEIICHUS
3ajau

Ornpenensth B3aNMHOE
pacToIoKeHue MPSIMBIX B

MPOCTPAHCTBE, CKPEIIMBAIOIIUXCS]

pelieHue
y4eOHBIX U
[IPaKTUKO-
OpPHEHTHPOBAH
HBIX 337134,
-YCTHBIN OIIPOC
-KOHTpPOJIbHad
pabota
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NpPSMBIX, YIJIE MEXKAY HPSMBIMH,
Napajuie]IbHOM  MPOSKTHPOBAHHY]
KaK cpexcTBe n300pakeHus|
NpPOCTPAaHCTBEHHBIX  (QUrYyp  HA
TUIOCKOCTH

AHaJIM3UPOBATH B IPOCTEMILINX
ClTydasix B3aMMHOE PacIiojIOKEeHUE
00BEKTOB B IPOCTPAHCTBE;
U3znaeamv ungopmayuro,
uHmepnpemupys (axmel,
pasvACHAsL 3HAYEeHUe U CMbICIL
meopuu.

Apeymenmuposams c80uU CyiHcOeHUs
00 5MOM paAcnoNodHCeHUU;
O60cHO8b16aMb PAYUOHATLHOCTb
6bIOPAHH020 CNOCOOA peuteHUs.

[TapannensHOCTH
MPSIMBIX

M IUIOCKOCTEHN

B MPOCTPAHCTBE

Cnam 'HA-
00pa3oBaTeIbHbIN
nopTan Jyist
MTOJITOTOBKH K
HK3aMEHAM

https://math-
ege.sdamgia.ru

Onpeodenamo 83aUMHOE]
pacnonooicenue NPAMbIX 8
npocmpancmee, CKpewuearouuxcs
NpAMbIX, yene MexcOy NpAMbIMU,
napanienbHoM — NPOeKmuposanuyl
KaK cpeocmee usoobpasxicenusy
NPOCMPAHCMBEHHbIX — pueyp  Ha,
niockocmu |

Ananuzupoeamo 6 npocmeniuiux
CIyUasnx 63aUMHOE PACHONIOJCEHUE
06beKmMo8 8 npocmpancmee;
Hznazame unghopmayuro,
uHmepnpemupys (paxmel,
Pa3vACHAA 3HaYeHUe U CMbICT
meopuu.

perieHue
YI€OHBIX U
[IPaKTUKO-
OPUEHTHPOBAH
HBIX 3a/1a4;
-YCTHBIN ONPOC

ApaymeHmuposams c80U CYHCOeHUs
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00 3MOM paAcnonoAHceHuu,
O60cH08bI6aMb PAYUOHATLHOCHb
6bLOPAHHO20 CNOCOOA peleHusl.

[lepnieHTUKYISIPHO
CTh IPSMBIX U
IJIOCKOCTEH

12

[leprieHAUKYIAPHOCTD
MPSIMBIX U IJIOCKOCTEN
B IPOCTPAHCTBE

26

Cnam 'MA-
00Opa3oBaTenbHBIN
TOopTa JUIs
MOJrOTOBKH K
HK3aMEHaM

https://math-
ege.sdamgia.ru

PacnosHaBarr Ha JepTekKax U

MOJICIISIX MIPOCTPAHCTBEHHBIE
(hOpMBI;

OnuceIBaTh B3aHMHOC
PacIoJIOKEHNE MIPSMBIX 5|

IJJOCKOCTEM B IIPOCTPAHCTBE;
ApPryMEHTHpPOBaTh CBOM CYXKICHUS
00 9TOM paCIIOIOKEHUH,
AHaJIM3UPOBATH B IPOCTEHILINX
CIIy4asiX B3aUMHOI'O PACIIONOKEHUS
00BEKTOB B IIPOCTPAHCTBE;

MonenupoBaThb aIrOpUTM|
HAaXO0KJICHUS yriaa MEXY|
[JIOCKOCTSIMU Ha OCHOBE

ONPEACICHUN U TEOPEM;
Pewambs 3a0ayu ¢ NOMOUbIO
meopemvl 0 mpex
nepneHouKyIapax, Haxooumas
paccmosinue mencoy mouxkou u
N10CKOCMbIO, NPAMOU U
NI0CKOCMbIO, 08YMS NPAMbBIMU,
napanienbHulMu NA0CKOCHAMU,
I Iposooums doxkazamenvHole
paccysxcoenus 8 xooe peuleHus
3amad
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Y161 MEXIY
MPSIMBIMA U
IUIOCKOCTSIMH

10

YTier u pacCToOAHNA

16

Cnam TTHA-
00Opa3oBaTeIbHBIN
MOPTAN JUIs
MOJITOTOBKH K
DK3aMEHAM
https://math-

YMETh CTPOUTH JTMHEUHBIN YTOJ U
BEIYHCITUTH €TO

Pemath 3a1a4u ¢ MOMOLIBIO
TEOPEMBI O TPEX MEePIEHIANKYISIpax,
HAXOJUTh PACCTOSHUE MEXTY
TOYKOH U INIOCKOCTBIO, PSMOU U
MJI0CKOCTBIO, IBYMsI IPSIMBIMH,
napaJiie/IbHbIMHU TUIOCKOCTSIMH,

I Iposooums doxazamenvHole
paccysicoenus 8 xooe peuteust
Baoau

PacriozHaBaTh Ha 4Yeprexax W

MOJICIISIX HPOCTPAHCTBEHHBIC
(bopmpr;

OnuchIBaTH B3aMMHOE
pacroyioxeHue IPSMBIX o

TUIOCKOCTEl B TPOCTPAHCTBE;
APryMEHTHUPOBATh CBOM CYXIICHHS
00 ATOM PACIONOKECHHH,
AHATM3UPOBATH B POCTEHIITHX
CITydasix B3aMMHOTO PacIioIOKEHUS
00BEKTOB B IIPOCTPAHCTRBE;

Mooenuposams anzopumm
HAX024COeH s yena MedHcoy)
n10CKOCMAMU Ha 0CHOB€|

onpeoeneHull u meopem,
Uznaeamo ungpopmayuro,
unmepnpemupyst haxmet,
PAa3vACHSA 3HAYEHUE U CMBLCT
meopuu;

ObocHoBbIBAMb PAYUOHATLHOCMb

pelieHne
YI€OHBIX U
MPaKTUKO-
OpPHEHTHPOBAH
HBIX 3a/1a4;
-YCTHBIN OIPOC
-KOHTPOJIbHAS
pabota

6b10PAHH020 CNOCOOA peulensl
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IMHOTOrpaHHUKHU

10

MHoOTOrpaHHuKH (

Coam [HA-
0Opa3oBaTeIbHBII
MOPTAI JUIsI
[OJITOTOBKH K
DK3aMeHaM

https://math-
ege.sdamagia.ru

YMmeTh n300pakaTh MPaBUIIbHYIO
npu3My, Ha 4epTekax, CTPOUTH ee
CEUEHUE; HAXOIUTh MOJHYIO U
OOKOBYIO TIOBEPXHOCTH MPABUILHOM
N-yroibHOM Mpu3MsI 1pu N=3,4,6;
MUpaMUIy Ha YepTexkax; CTPOUTh
CEUeHHUE TIOCKOCTHIO,
MapasiebHON OCHOBAHUIO U
ceueHue, Mpoxosiiee. uepe3
BEPIIMHY U JUArOHa b OCHOBAHHS
MUPAMU/IBL;

M300paxkaThb OCHOBHBIE
MHOTOTPaHHUKU; BBITIOJTHSTH|
YEePTEIKH 110 YCIOBHSIM 33]1a4;
CTtpouTh HOpOCTEHIIME  CEUYEHHUS]|
KyOa, IPU3MBI, THPAMH/IBI;
HaxoauTs miuomaas MoBEpXHOCTH
MApaMU/Ibl, OCHOBAaHUE KOTOPOH -
[paBHOOEPEHHBII 1IN
MPSIMOYTOJIbHBIN TPEYTONbHUK;
Pemrate 3a1a4n Ha HAXOXK/ICHUE
aroemMbl 60KOBOTO pedpa,
IO OCHOBAHUS IIPABUIIBHOU
MUPAMHU/IBI;

TUTAHUMETPUYECKUE W TPOCTEHIINE
CTepeOMeTpUYEeCKHe  3aJaydl  Ha
HaXO0KJICHHE re€OMETPHUECKUX
BEJIMYUH (JJTUH, YTIIOB, MJIOIIA/ICH);
Vcriop30BaTh TP PEIICHUH 33124
MIaHUMETPUYECKHe (HaKThI
MPABIIIBHON TTHPaMUIBI
Onpedenamo yenmpsbl CUMMempuu,
ocu cumMmempuu, nRI0CKOCMu
cummempuu 05 Kyoa u

pelieHue
Y9€OHBIX U
MPaKTUKO-
OpPHEHTHPOBAH
HBIX 3a/1a4;
-YCTHBIN OIIPOC
-KOHTPOJIbHAS
pabota
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napasnnenenuneoa

O0BEMBI Cpnam THUA- VYMeTh: [peleHne
MHOTOTPaHHHKOB 00pa30BaTENIbHBIN BBIYUACIATH OOBEMBI C IOMOILBIO  [y4eOHBIX U
MOpTaJ IS OIIPEICTICHHOTO MHTETPANa; MPaKTHKO-
MOJTOTOBKH K BBIBOJIUTH (hOpMYIIbI 00BEMOB OpPUEHTUPOBAH
HK3aMEHaM KOHYCa, YCEYEeHHOTO KOHYCa, HBIX 337134,
https://math- MUpPaMU/Ibl, HAKJIOHHOW TPU3MBI,  |FyCTHBIN OIIPOC
ege.sdamgia.ru  [MCHoOJB30BaTh UX MPH PELICHUH -KOHTPOJIbHAS
3ajad; pabota
BBIBOJIUTH (DOPMYIIBI IJ1S1
HAXO0XICHUS 00bEMOB IIIapa,
[IapOBOT'O CErMEHTA, IIapOBOTO
cektopa. Mcnonbp30BaTh uX npu
peLIeHuN 3aj1a4.
BexTopsl 13 Cnam ['NA- Ymemn: pelieHre
B IIPOCTPAHCTBE 00pa3oBaTeNbHBIN | Ha MoOenu napanienenuneoa yueOHBIX U
MOpTaJ IS Haxooumo conanpasnemvie, MPaKTUKO-
MOJTrOTOBKH K NPOMUBONONIONCHO HANPABTIeHHble, |OPUSHTUPOBAH
HK3aMEeHaM pasHvle 6eKmopul; HBIX 33134,
https://math- BvIpaAdNCAMb 00UH U3 KOLIUHEAPHLIX |FyCTHBIA OMPOC
ege.sdamgia.ru  lgexkmopos uepes opyeoii; -KOHTPOJIbHAS
ymMemb Ha MoOenu pabota

napasnnienenuneoa Haxooumbo
KOMNIAHAPHbIEe BEKMOPbL,
BBINOIHAMb CILOAHCEHUE MPeX
HEKOMNIAHAPHBIX BEKIMOPO8E C
nomowbio npasuna
napannenrenuneoad,

paznoodicenue 6eKmopa no mpem
HEeKOMNIAHAPHBIM 8EKMOPAM
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JIBrokeHus Cnam ['A- Ananuzuposamo peutenue 3a0aqu. |[peIeHne
0Opa3oBaTenbHbIN [Pucogams avinyKivie Y9€OHBIX U
MOPTAI JUIsI MHOC02PAHHUKY C 3A0AHHbIMU MPaKTUKO-
MOJTOTOBKH K ceolicmeamu, 60CCMAHABIUBAMb  |OPUEHTHPOBAH
DK3aMeHaM 00wl BUO BLINYKIIO2O HBIX 3a/1a4;
https://math- MHO202PAHHUKA NO 08YM €20 -YCTHBIN OTIPOC
ege.sdamgia.ru  [mpoexyusam. /Jokazvieams c60tcmea-KOHTPOIbHAS
BbINYKI020 MHO2O2PDAHHUKA. pabota
Pucosamu binyKivie
IMHO202PAHHUKU C PA3HOLUL
DULIEPOBOU XAPAKMEPUCTIUKOU,
UCC1e008ams 603MONCHOCU
nosyYeHus pe3yibmama npu
BapbUPOBAHUU OAHHDBIX.
/loxazvieams ceoticmea
NPAsUIbHBIX MHO20SPAHHUKOS.
[ Inanuposams nocmpoenue
NPAsUILHBIX MHO20SPAHHUKOS HA
NOBEPXHOCIAX OPY2UX NPABUTILHBIX
MHO202PAHHUKO8
[ToBTOpEHUE: Cnam 'A- 3HATH OCHOBOMOJATAIOIINE pelieHue
CCUCHHS, 00pa30BaTeNbHBIN AKCHOMBI CTEPEOMETPHUH, IIPU3HAKH [YICOHBIX U
PACCTOSHUS U MOpTAa JUIsI B3aMMHOTO PACIIOJIOKEHHSI TPSIMBIX [IIPAKTHKO-
yTJTBI MOJITOTOBKHU K 1 TUTOCKOCTEH B IMTPOCTPAHCTBE, OpPUEHTHPOBAH
PK3aMeHaM OCHOBHBIE IPOCTPAHCTBCHHBIC HBIX 33134,
https://math- (bopmsr; -YCTHBII OTIpoC
ege.sdamgia.ru  [YMerTh pemarh IIIAHUMETPUICCKUE |FKOHTPOJIbHAS
M TIPOCTEHINNE CTepeoOMEeTpHUECKHE [paboTa
3aJjaud Ha HaXO0XKJICHHUE
FCOMETPUYECKUX BETHUUH (IJTHH,
[UTIOIIAICH) ¥ TPOBOIUTH
MOKa3aTeIbHBIE PACCYKICHHS B
XOJIE pelleHHs 3a/1a4;
CHUCTEeMaTH3UPOBATH,
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AHAJIM3UPOBATDb U

MaTcpurall.

KJIACCU(UITUPOBATH U3yUCHHBIN

TEMATUYECKOEIITAHUPOBAHUEYYEBHOT'OKYPCA
11 KJIACC

bazoBeiii ypoBeHs (68 yacon)

VYriy0siennsiii ypoens (102 vaca)

Hazpanue pazznena
(Tembl) Kypca,
(KOJTMYECTBO
YacoB)

OcHOBHOE COACPIKAHUC

Hazpanue pa3zzaena (Tembl) Kypca,
(KOJIMYECTBO YacOB)

OcHOBHOE COACPIKAHUC

TenaBpamenns (12
4.)

Cdepa u map: UeHTp, paanyc, TUAMETP;
TUTONIA/Ib TTIOBEPXHOCTH cepbl. B3anMHoe
pacmosnoxeHue cepsl U IIOCKOCTH;
KacartelibHasl INIOCKOCTh K cepe; miomasb
cdepsbl.

Nzobpaxenue cdepsl, 1mapa Ha MIOCKOCTH.
Ceuenus mapa

[unuaapudeckas MOBEPXHOCTh, 00pasyrolre
[UIMHIPUYECKOI MTOBEPXHOCTH, OCh
HWIMHAPUYECKON TOBEepXHOCTHU. [{ummHap:
OCHOBaHUs U OOKOBasi TOBEPXHOCTH,
00pa3yromas 1 OCh; TJI0MAIs OOKOBOM M IMOJTHOM
noBepxHOCTH. M300pakeHne IIMHIpa Ha
riockocT. Pa3sépTka mumuHapa.

Ceuenus numHApa (TNIOCKOCTHIO, MapaliebHON

WIM TIEPIEeHIUKYISIPHOM OCH LIMJIMHAPA)

Tenaspamenus (24 4.)

Hunuuapuyeckas
MOBEPXHOCTb,
oOpa3yromue
UWJIMHIPUYECKON
MOBEPXHOCTH.

Humuanp. Hpamoi
KpYTrOBOW LIUIUHIP.
[Imomane moBepxHOCTH
HUIMHAPA.

Konunueckas
MOBEPXHOCTb,
00pa3yroine KOHHIeCKOM
nosepxHoctu. Konyc.
CeueHne KoHYycCa
IUIOCKOCTBIO,
MapajyIeIbHON MIIOCKOCTH




Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHUYECKON TOBEPXHOCTH, OCh U BEPIINHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHUE U
BEpIIMHA, 00pa3yromas u och; MIoaas OOKOBOM
Y TIOJTHOW MOBEPXHOCTH.

Yceu€HHBIN KOHYC: 00pa3yoIre U BhICOTA;
OCHOBaHUs U OOKOBasi TOBEPXHOCTb.
N3o0paxenue konyca Ha MII0CKOCTU. Pa3BépTka
KOHYca.

Ceuenust koHyca (IIOCKOCTHIO, TApAJIIEITHLHOM
OCHOBAaHUIO, U MIIOCKOCTBIO, TPOXOIAIICH uepes
BEPILUHY)

KomOunanus ten BpaiieHusi 1 MHOTOTPaHHHUKOB.
MHororpaHHHK, OTIMCAaHHBIN 0KOJIO chepsl;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK UITU B TEJIO
BpallleHus

OCHOBaHUs. Y CEUEHHBIN
koHyc. 3o0pakenue
KOHYCOB M YCEUEHHBIX
KOHYCOB.

[Tnomans 6OKOBOM
MMOBEPXHOCTHU U MOJHOU
MOBEPXHOCTU KOHYCa
CrepeomeTrpuueckue
3a/1a4u Ha
JI0Ka3aTeNbCTBO U
BBIUMCJICHHE,
MMOCTPOEHUEM CEUECHU I
HWIMH]pA, KOHYCA.
[Ipuxnagueie 3amauu,
CBSI3aHHBIE C LIUITUHIPOM.
Cdepa u map.
[Tepeceuenue cdepsol u
11apa C MIO0CKOCTHIO.
Kacanue mapa u cepsl
IJIOCKOCTBI0. Bug u
n300paxkeHue mapa.
YpaBHenue chepsl.
[Tnomane cheprr u e€
YacTeu.

Cummetpust cepsl u
nrapa.
CrepeomeTrpuueckue
3a/1a4M Ha
JI0Ka3aTeNbCTBO U
BBIUKCJICHHE, CBS3aHHbBIE
co cepoit u mapowm,
MOCTPOCHUEM UX CEUCHHIA
IJIOCKOCTBIO.
[Tpuknannbie 3aayw,




CBsI3aHHBIE cO chepoit u
IapOM.

[ToBTOpEHME:
OKPYXHOCTb Ha
IJIOCKOCTH, BEIYMCIICHUS
B OKPYKHOCTH,
CTaHJapTHBIC MTOA00HS
Pasznnunble koMOMHAIIMH
TEJ BpalllCHHUS 1
MHOTOTPAHHHKOB.
3amaun o TeMe «Temna u
MOBEPXHOCTH BPAIICHUSD)

AHaguTH4Yeckasareomerpus (15 4.)

IToBTOpEHME:
KOOpPJMHATHI BEKTOpa Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE, CKAIAIPHOE
IIPOU3BENIEHUE BEKTOPOB,
BBIYKCIICHHUE YIJIa MEXIY
BEKTOPAMH B
IIPOCTPAHCTBE.
YpaBHEHUE NIPAMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH.

YpaBHEHHE LIOCKOCTH,
HOpMaJlb, YpaBHCHUE
IJIOCKOCTH B OTpE3Kax
Bekropnoe
IIPOU3BE/ICHUE.
JIuneliHbIC HEPABEHCTBA,
JIMHEHHOE
IPOrpaMMHUPOBAHNE
AHaTMTUYECKHE METOBI
pacyéra yria Mexay

MIPAMBIMHA U TIJIOCKO-




CTSIMU B
MHOTOI'PaHHHUKAX.
®dopmyna pacCTOSHUS OT
TOYKH JI0 IJIOCKOCTH B
KOOpJMHATAaX.

Haxox1eHne paccTosHUM
OT TOYKH JI0 IVIOCKOCTH B
KyOe 1 paBHIbHON

nUpaMuIe
I[HoBTOpEHue, 06001IeHUE U Ceuenust
cucreMaTru3anus 3Hanui (15 4.) MHOTOTPAHHUKOB:
CTaHJapTHbHIC

MHOT'OTPaHHUKH, METOJ
CJIEI0B, CTAaHAAPTHBIC
IUIOCKOCTH, IIEPECEUEHUS
IPSIMBIX U IJIOCKOCTEN
[TapannenbHble npsiMble U
IUIOCKOCTH:
napajijleJIbHbIE CEUEHNUs,
pacy€T OTHOLIEHUH, YIJIbI
MEXIY
CKPELIMBAOIIMMUCS
IPSIMBIMU
[IepnieHauKynspHBIC
IIPSIMBIE U IUIOCKOCTHU:
CTaHJapTHBIE Napbl
NEPIEHANKYIIAPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETpUU
MHOTI'OTPaHHUKOB,
TeopeMa 0 TpEX
MEepIEHIUKYIISIPAX,
BBIYKCIICHUS IJIUH B
MHOT'OTPaHHUKAX




[ToBTOpEHME: MIOMIAIH

MHOTOYTOJIbHUKOB,

(hopMyIIBI JIIS TUTOINAICH,

COO00paxeHus MOJ00uSI.
[Tmomaau ceuenuit
MHOTOTPAaHHUKOB: TUIOIIAT!
MMOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOPaKECHHUS
moxoous

O0bém mHororpanauka (17 4.)

O6BéMm Tena. O0BEM
IPSMOYTOJIBHOTO
napasuiejenumnesa.
3anauu 00 yABOCHUH
KyOa, 0 KBagpaType Kyoa;
O TPUCEKLIUH yTJa.
CrepeomeTrpuueckue
3aJjauu, CBA3aHHBIE C
00BEMOM
IPSMOYTOJIBHOTO
napasuiesenunena.
[Ipuxnaanele 3agaum,
CBSI3aHHBIE C
BBIYHMCIICHHEM 00bEMa
IPSIMOYTOJIEHOTO
napaenenumnena.
O06bEM IpsIMO TPU3MBI.
CrepeomeTpuueckue
3aJ1auu, CBSI3aHHBIE C
BBIYUCIIEHHEM 00BEMOB
MPSIMOM TIPU3MBI.
[Ipuknaanele 3agaum,
CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI.

Brruncienne o05EM0B




TEJ C TOMOIIbIO
ONPEAECIEHHOTO
uHrTerpana. OobpEm
HAKJIOHHOM NPU3MBI,
MUPAMU/IBL.
dopmyna o0bEéMa
nupaMuiel. OTHOLIIEHHE
00BEMOB MUpPaMUJ C
00IIM yTIIOM.
Crepeomerpuueckue
3a/1a4yM, CBSI3aHHbBIE C
00bEMaMK HAKJIOHHOM
PU3MBIL, TUPAMU/IBL.
[IpukitagHele 3ana4u mo
Teme «OO0BEMBI TEI,
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOH MPU3MBI,
UPAMHU/TBI.
[IpumeneHne o0BEMOB.
Bbruucnenue paccTossHUs
IO TUTOCKOCTH

Oo0bémbiTedn (5 u.)

[Tonsitue 06 06pEMe. OCHOBHBIE CBOWCTBA
00BEMOB Tel.

O06bEM mummHapa, KoHyca. O0BEM 1Iapa u
iomazab chepst

[TonoOHubIe Tena B npocTpancTBe. COOTHOIICHUS
MEXy TUTOMIASIMU TIOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX TEN

Inomaau MoBepxXHOCTH M 00bEMBI
KPYrJabIx Teq (9 u.)

O06BEM HUATUHIPA.
Teopema 06 06bEMe
IPSIMOTO ITMJTHHIIPA.
[Tnomaau 60okoBoOM U
IIOJIHOM ITOBEPXHOCTHU
muMHIpa Beraucnenue
00BEMOB TEJI C TTOMOIIIBIO
ONPEAEIEHHOTO
unrerpana. O0bEM
KOHYyca.

ITmomaau OOKOBOM U




MOJIHOM MMOBEPXHOCTHU
KOHYyca.
CrepeomeTpudeckue
3a/1a4¥, CBSI3aHHBIC C
BBIUKCIICHHEM 00bEMOB
WIMH]pA, KOHYCA.
[Tpuxnanueie 3a1a4u 110
Teme «OO0BEMBI
IUIONIA/IM TOBEPXHOCTEH
ten. O0bEM mapa u
IIAPOBOT0 CEKTOPA.
Teopema 06 06bEMe
nrapa. [Inomans chepsi.
CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB
nrapa, mapoBoro
CETMEHTA, IapOBOTO
CeKTopa.
[IpuknanHblie 3a1a4u MO
TeMe
«OOBEMEI TE»,
CBSI3aHHBIE C 00BEMOM
nrapa ¥ riomaabio
cdepsl.
COOTHOIIEHUS MEXKTY
TUTOTIAISIMA
IIOBEPXHOCTEU U
00BEMaMH TOO00HBIX
TeN.
[TogoOHbIe Tena B
mpocTtpancTBe. M3MeHeHnune
00BEMa TTpU TTOT00MH.
CrepeoMeTpHuuecKre




3aJa41, CBI3aHHEIE C
BBIYMCIIEHUEM 00BEMOB TEI
Y IUTONIaJeH TOBEPXHOCTEN

IBekTOpBI N
KOOPANHATHI B
npoctpancrse (10
4.)

BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE.
CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE
BEKTOpPaA Ha yucio. Pas3iiokeHne BeKTopa 1o Tpém
HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajulelenuneaa.

Pemenne 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM
MpaBWJI IEUCTBUM C BEKTOPAMH.

[IpssMoyronbHas cucTeMa KOOPIAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAUHATAX. YTOI
Mexny BekTopaMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB. BeI4KClIeHNE YIIIOB MEXKY NPSIMBIMU
U IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIMMETOANPUPELIEHUUTEO
METPUYECKUX3aa4

IloBTOpeEHue,
0000111eHMEe U
cUCTeMaTU3aIus
BHaHuii (7 4.)

OcHoBHbIE QUTYPBI, PAKThI, TEOPEMBI Kypca
IUTAHUMETPUH. 3a1aui TNIAHUMETPUN U METOBI
UX pELICHHUS.

OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI Kypca
CTEepEeOMETpHUH. 3a7auu CTEPEOMETPUHN U METO/IbI
UX pelIeHUs

IMoBTOpEHue, 06001IEHUE U

cUcTeMaTH3auMs 3HAHUi (22 4.)

Oo6o0maromee
IIOBTOPEHME MOHATUH 1
METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3alIHsI
3HaHUM.
Vcropus pasBUTHS
CTEpPEOMETPUU KaK HAYKH U
€€ PoJIb B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI1
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