


INOACHUTEJIbBHAS 3AIINCKA
OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEAMETA «MATEMATHUKA»

PaGouas mporpamma mo ydeOHOMY mnpeametry «MaremaTuka» 0a30BOro ypOBHS
i obydaromuxcsi 10 kiacca pa3zpadoraHa Ha ocHOBe dDeepaibHOrO TOCyAapCTBEHHO-
ro oOpa3oBaTeJILHOTOCTaHAApTa CpeaHero oduiero oopa3zoBaHusi, C y4YeTOM COBPEMEHHBIX
MHUPOBBIX TpPEOOBAaHMWU, NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHUIO, U Tpa-
JIUIUH poCcCUMCKOro oOpa3oBaHus. PeanuzanusmporpaMmMal obecneynBaeT oOBjalle-
HUE KIIIOUYECBBIMM KOMIICTCHIIMSIMH, COCTaBJISIIOINIMMH OCHOBY JUJIsI CaMOpPa3BUTUS H
HETNIPEepBIBHOTO O0Opa3oBaHUs, LIEJIOCTHOCTh OOIIEKYJIBTYPHOIrO, JUYHOCTHOIO M MO3HaBa-
TEJILHOTO Pa3BUTHUS JIMYHOCTH OOYYaIOIINXCS.

B pabGoueii nporpamme y4TeHbI AU U TNoJIoKeHUs «KoHIenuu pa3BuTus Marema-
TUYecKoro odpaszoBanusi B Poccuiickoii @enepanumn». B coorBeTcTBUU ¢ Ha3BaHUEM KOH-
LENINH, MaTeMaTH4IecKoe oOpa30BaHHUE JIOJKHO, B YaCTHOCTH, MPEAOCTABISATH KaXKIOMY
00ydJaromieMycsi BO3SMOXKHOCTh JOCTHI)KEHUSI YPOBHSI MAaTeMaTUYECKUX 3HAHUNW, HEOOXO11-
MOT0O Ul JajbHEHNIEeNH yCleIHON )KU3HU B oOiecTBe. IMEHHO Ha pelieHue 3Tou 3aaauu
HalleJeHa padoyas mporpamMmMma 6a30BOTO YPOBHSI.

B snoxy nudpoBoii Tpanchopmanuu Bcex chep UeIOBEUESCKON AeATEILHOCTH He-
BO3MOJKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTHUECKOU
MOJTOTOBKHU. YK€ B IIKOJIE MaTeéMaTUKa CIY>XUT OMOPHBIM IPEAMETOM IS U3YUYCHHUS
CMEKHBIX JUCIUIUINH, a B )KU3HU MOCJIC IIKOJbI PEaIbHOW HEOOXOAMMOCTHIO CTAHOBUTCS
HeTpepbIBHOE O0Opa3oBaHUE, YTO TpeOyeT MOJHOLEHHON 0a30BOil 00IIeoO0pa3zoBaTeIbHOM
MOATOTOBKH, B TOM YHCJIE U MAaTEMaTHYECKOW. DTO OOYCJIOBJICHO TE€M, UTO B HAIU THU
pacTEeT YUCIO CHNEHUATBHOCTEH, CBSI3aHHBIX C HEIOCPEACTBEHHBIM IIPUMEHEHHEM MaTeMa-
TUKU: U B c(pepe PKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHUUECKUX O0JIacCTsAX, U JaKe B T'y-
MaHUTapHBIX cdepax. TakuMm oOpa3zoM, Kpyr OOydYarOIIMXCs, IS KOTOPBIX MaTeMaTHKa
CTAaHOBUTCS 3HAUMMBIM MPEIMETOM, CYIIECTBEHHO PAaCIIUPSIECTCS.

IIpakTuyueckasi MOJIE3HOCTh MaTeMaTUKHU OOYCIIOBJIEHA TEM, UTOEC MPEJIMETOM SIB-
JIst0TCs  pyHJIaMEHTaIbHbIE CTPYKTYPhl HAIIEro MHUpa: NPOCTPAaHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUSI OT IMPOCTEHINNX, YCBAUBAEMBIX B HEIOCPEJICTBEHHOM OIIbI-
T€, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIsI PA3BUTUS HAYYHBIX U TE€XHOJOTHUYECKUX
nnaei. be3 KOHKpPETHBIX MaTeMaTHYECKHX 3HAHUM 3aTpyJIHEHO MOHUMAaHHE IIPUHIIUIIOB
YCTPOMCTBA U UCIIOJIb30BAaHUSI COBPEMEHHOW TE€XHUKH, BOCIIPUSITUE U UHTEPIpPETALUS pa3-
HOOOpa3HOUW COIMaJIbHOW, PKOHOMHYECKOU, MOJUTHYECKOW wuHdopmaiuu, Manodddpek-
TUBHA MOBCEIHEBHAs MpPaKTHUECKasl JIeSITeJILHOCTh. KaxkJoMy 4YeJIoBEeKYy B CBOEU >KH3HH
OPUXOJIATCS BBINOJIHATh JOCTATOYHO CJIOXHBIE PACUYEThl U COCTABJSITh HECJIOKHBIE aJIro-
PUTMBI, HAXOJUTH HYKHBIE (DOPMYJIBI U TPUMEHSTHh UX, BIIAJICTh NMMPAKTHUYSCKUMHU TIpUcMa-
MH T€OMETPHUYECKUX HU3MEPECHHIN W MOCTPOCHHM, YUTATh MHMOPMAIIHUIO, TIPEACTABICHHYIO
B BUJIy TAOJIUIl, TUarpaMm U rpauKoB, )KUTh B YCIOBUSIX HEOMPEJAEICHHOCTH U TIOHUMATh
BEPOSITHOCTHBINA XapaKTep CIy4ailHbIX COOBITUH.

OIHOBpPEMEHHO C pacHIiupeHueM cdep NMpUMEHEHHUs] MaTeMaTHKH B COBPEMEHHOM
oO1iecTBe Bce Oojiee Ba)KHBIM CTAaHOBUTCS MaTE€MaTHYECKUM CTUJIb MBIIUICHUS, MPOSB-
JISTIIOIIMICS B ONpPEeAeJICHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3yuyeHuss MaTeMaTUKHU B
apceHasl MPUEMOB U METOJOB MBIIIJIEHUSI YE€JIOBEKa €CTECTBEHHBIM 00- pa3oM BKJIIOYAIOT-
Csl UHIAYKIUS U OeAYyKIIHs, 0000IIeHNe U KOHKpPEeTU3allvsl, aHaJlu3 U CUHTE3, KilaccuuKa-
s U CUCTeMaTHu3anusi, abctparupoBadnue U aHajaorus . OOBEKThHl MaTEMAaTHIECKUX YMO-
3aKJIIOYCHUM, TpaBUiia WX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTUYECKUX II10-
CTPOECHUM, CITOCOOCTBYIOT BBIPAOOTKE YMEHHUS (HOpMYyITHpPOBaTh, OOOCHOBBIBATH MU JTOKA3bI-
BaTh CYXXJICHUSI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MblIIUICHUE. Beaymas posib nmpuHai-
JISKUT MaTeMaTuke B (POPMHUPOBAHUU AJITOPUTMHUYECKON KOMMIOHEHTHI MBIIIJIEHUS U BOC-
MUTAaHUM YMEHUH JICHCTBOBATH IO 33JITAaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh U3BECTHHIC
U KOHCTPYHUpPOBaATh HOBBIC. B mipoliecce perieHus 3agad — OCHOBHOM y4eOHOM JIesITeIbHO-
CTU Ha ypOKaxX MaTeMaTHUKH — Pa3BUBAIOTCS TBOPYECKAasl U IPUKIIATHASI CTOPOHBI MBbIIII-



JICHUSL.

OO0yueHne MaTeMaTUKEe JaeT BO3MOXXHOCTh pa3BUBATh y ydalllUXCs TOYHYIO, pa-
MUOHAJIbHYIO U HWHG(POPMATHBHYIO peYb, yYMEHHE OTOHpaTh Haubojiee MNOAXOASIIHE
SI3BIKOBBIE, CUMBOJIMYECKHE, rpadUuecKUe CpeJICTBa JJisl BBIPAXKCHUS CYKJICHUN U Ha-
IJISITHOTO UXIIPEACTABIICHUSI.

Heo6xoauMbIM KOMIIOHEHTOM OOIIIEH KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHUM SIBJISI-
eTcsi o0IIee 3HAaKOMCTBO C METOJaMH MNO3HAHWS JICUCTBUTEIBHOCTH, IIPEJCTABIICHHUE O
OpeaMETE U METOJI€ MaTEMAaTUKH, €ro OTJIUYHUsS OT METOJOB €CTECTBEHHBIX U I'yMaHUTap-
HBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHS MaTeMaTUKHU JIsl PEIICHHUs HAYYHBIX U IIPHU-
KJIaJHBIX 3a71ad. TakuMm oOpa3zoM, MaTeMaTHueckoe OoOpa3oBaHHE BHOCHUT CBOM BKJal B
popmupoBanue oO11Iel KyJIBTYpbI YEJIOBEKA.

I/ISY‘ICHI/IC MaTeMaTUuKHU CHOCO6CTByeT 3CTCTUYCCKOMY BOCIIMTAHHIO YCJIIOBCKA, I10-
HHUMAHHUIO KpaCOThbl M HU3AIICCTBA MATCMAaTHYCCKHUX paccyxcz[eHHﬁ, BOCIIPpUATHIO I'€OMCECT-
PHUYCCKUX d)OpM, YCBOCHHUIO NJICHU CUMMCTpPHUU.

HNEJU UB3YYEHUSA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»

[TpuopureTHpIMH LIETSIMU O00ydeHUsI MaTeMaTuke B 10 Kiracce Ha 0a30BOM YpOBHE
SIBJISIFOTCSI:

e GOpMHUPOBAHHUE IIEHTPAJIBHBIX MAaTEMAaTUYSCKUX IIOHATHH (YUCIO, BEJIWYHMHA,
reoMeTpuyeckas Gurypa, mepeMeHHasi, BEpOsITHOCTh, (DyHKIIHs), OOSCIIEYNBAIOIINX Tpe-
€MCTBEHHOCTh U IEPCHEKTUBHOCTh MAaTEMAaTHUECKOTO O0pa3oBaHUsI OO0yYarOlINXCS;

® IIOJBEACHHUE YYaAIIUXCs HAa JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aHMO-
CBSI3M MaTEMaTHUKH M OKPY’KalOIIero MHpa, NOHMMAaHUE MaTEMaTHUKH KaK YacTH OOIeH
KYJITYpbl 4YEJIOBEUECTBA;

® pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH ydamuxcs, mo3HaBa-
TEIILHOW aKTHUBHOCTH, UCCJIEIOBATEIILCKUX YMEHHUH, KPUTUIHOCTH MBIIIJICHUSI, MHTEpeca
K U3yUYE€HHIO MaTeMaTHUKH;

¢ popmupoBanre (PyHKIIMOHAITBHOW MaTeMaTHYECKOW T'PaAaMOTHOCTH: YMEHHS
pacrio3HaBaTh MaTeMaTHYECKHE aCMEKThl B PEalIbHBIX KU3HEHHBIX CUTYyaAIIUsIX U MPHU
U3YUYEHUHU JIPYTUX YyUEOHBIX NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHO-
cTel, popmMyTMpoBaTh UX Ha SA3bIKE MAaTEMAaTUKH U CO31aBaTh MaTeMaTHYECKHE MOJIe-
JIA, IPUMEHSITh OCBOCHHBIN MaTeMaTUYE€CKUH anmapar JJIs1 pelIeHUsI IIPaAaKTUKOOPUEH-
TUPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATH U OIICHUBATH ITOJIyYCHHBIE PE3yJIbTATHI.

OcHOBHBIE JTUHUM cOJiepKaHUsA Kypca MmateMaTuku B 10 kiacce: «Hucna u BpI4uC-
JIEHUs», «AJredOpa» («AJreOpanyecKkue BBIpaXXCHUSD», «YPaBHEHUS U HEPABEHCTBA»),
«Hauana marematuueckoro ananuza», «l'eomerpusi» («I'eomerpuueckue GuUrypsl U HUx
cBoiicTBay», «M3MepeHHe TeoMeTpUUYECKUX BEIMYUH»), «BepossTHOCTH M CTaTUCTHKa».
JlaHHBIC TUHUW pa3BUBAIOTCS TapaieIbHO, KaXK/1asi B COOTBETCTBHU C COOCTBEHHOM JIO-
TUKOM, OJITHAKO HE HE3aBUCHUMO OJIHA OT APYTroi, a B TECHOM KOHTAaKT€ U B3aUMOJCHUCT-
BUM. KpoMe 3ToTr0, uX 00BeAUHSICT JIOTHYECKasi COCTABIISIONIAs], TPAAUIIMOHHO NPUCYTIIAst
MaTeMaTHUKE M NPOHMU3BIBAIOIIAsi BCE MaTeMaTHYeCKHE KYypChbl M COJIep)KaTelbHbIC JIH-
Hun. ChopmynmpoBaHHoe B dDesiepajbHOM TOCYJapCTBEHHOM 0OO0pa30BaTEIBbHOM CTaH-
JlapTe cpeJiHero ooiiero oopazoBanusl TpeOOBaHUE «BJIAJEHUE METO/IaMHU JI0KAa3aTEJIbCTB,
allTOPUTMaMHU pENUIeHus] 3anad; yMeHune (OpMYJIMpOBATh OINPEACIICHUS, aKCHOMBI |
TEOpPEMbI, MPUMEHATh HUX, MPOBOJAMUTH JOKA3aTEJIbHBIE PACCYXXJICHUSI B XOJI€ PEILICHUS
3a7a4» OTHOCHUTCS KO BCEM KypcaM, a (OpMHUPOBAHUE JIOTUYECKUX YMEHHUM pacnpenes-
€TCsI TI0 BCEeM T'oJIaM OOyYeHUsI Ha YPOBHE CPEITHEro OOIIero oopa3oBaHUsI.



MECTO YYEBHOI'O IIPEIMETA «<MATEMATHKA» B YYHEBHOM IIJIAHE

B cootBeTcTBHH ¢ DeniepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIIbHBIM CTAaHAAPTOM Cpe.-
HETo o0miero oOpa3oBaHUsI MaTeMaTHKa SIBISICTCS 00s3aTeIbHBIM IIPEIMETOM HAa JIAHHOM YPOB-
He oOpa3oBaHus. Hacrosieipaboueil mporpamMmoil mnpeaycMaTpuBaeTcs H3ydYeHHE Y4deOHOIo
npeamera «MareMaTuka» B paMKax TPEXydeOHBIX KypcoB: «AnreOpa U Hadajga MaTeMaTHYECKO-
ro ananuza», «['eomerpus», «BeposTHOCTh U cTaTUCTHKa». DOPMHUPOBAHUE JIOTUYECKUX YMEHHUU
OCYIMIECTBIISIETCSI HA MPOTSDKEHUHM BCEX JIET OOyYeHHsI B CTapiieid MIKOJE, a YJIEMEHTHI JIOTHKH
BKJTIOUAIOTCS B COAEpPrKaHUE BCEX HA3BAHHBIX BBIIIE KYPCOB.

B yueOHOM rutane Ha m3ydeHHe matemMaTtukud B 10 kiracce oTBoauTCs 5 yd4eOHBIX 4acoOB B
HEJICITIO B TEYCHHE KaXKJIOTO Trojia o0ydeHus, Bcero 175 ydeOHbIX 4acoB.

TemaTnyeckoe IUIAaHUPOBAHUE YUEOHBIX KYPCOB U PEKOMEHIyeMOE pacupeieeHue yaeOHo-
ro BPEMEHU JJIs1 U3YUYEHUsI OTACIbHBIX T€M, MPEJI0OKEHHbIE B HACTOSIIEH IIporpaMMe, HaJa0 pac-
CMaTpHUBaTh Kak MPUMEPHBIC OPHUCHTHUPHI B IMIOMOIIbL COCTABUTEIIO aBTOPCKOU paboueit mporpam-
MBI U TIPEXKAE BCEro yUYUTEII0. ABTOp paboyel mporpamMmbl BIIpaBE YBEJIUYUTH WUIH YMEHBIIUTH
MPEUIOKSHHOE YHCIIO YIYCOHBIX 9aCOB HA TEMY, YTOOBI yIIIyOUTHCS B TEMAaTHKY, 3aUHTSPECOBAB-
IIyI0 OOy4Yaromuxcs, WM HAIPaBUTh YCWIJIHUS HAa ONPEOAOJICHUE 3aTpyAHEHUN. J[ommycTUMO Takke
JIOKAJIbHOE MEepepacnpeieIieHUE U MepecTaHOBKA 3JIEMEHTOB COJIEp)KaHUSI Kypca BHYTPH JaHHOI'O
KJIacca.

KomxudecTBO MpOBEpPOYHBIX pabOT (TEMAaTHYSCKHU M UTOTOBBIM KOHTPOJIb KadyeCTBa yCBOE-
HUsI y4eOHOr0 MaTepHalia) U UX THUN (CaMOCTOSITEIIbHBIE U KOHTPOJIbHBIE paOOThI, TECTHI) OCTAIOT-
Csl HA YCMOTPEHUE yUUTEIS.

Taxxe yyuTesib BOpaBe YBEJIUUYUTh WU YMEHBIIUTh UMCIIO YUeOHBIX YacOB, OTBEACHHBIX B
paboueii mporpamme Ha 00O0OIIEHHE, ITOBTOPEHUE, CHUCTEMATU3AIMIO 3HAHUK OOYyYaroIIUXCs.
EnnHcTBEHHBIM, HO TPUHIHUOHWAIBHO BaXXHBIM KPHUTEPHUEM, SIBIISICTCS NOCTHI)KEHHE PE3yJIbTaTOB
o0yYeHUsI, yKa3aHHBIX B HACTOSIIICH TIporpamMmme.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA «MATE-
MATHUKA»

OcBoeHue yueOHoro npeamMera «MartemaTuka» JOJDKHO OOeclieduMBaTh JOCTHIXKEHHE Ha
YPOBHE CpeaHero olIero oopa3oBaHUs CIESAYIOMIUX JIUIYHOCTHBIX, METANPEAMETHBIX U MPEIMET-
HBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI.

JIngyHOCTHBIE pPEe3yIbTaThl OCBOCHUS IPOrpaMMbl yueOHOTO Tipeamera «MaTemaTuka» xa-
PaKTEepU3yIOTCS:

I pasrcoanckoe eocnumanue:

- cOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3HUIINH OOYYAIOMIETOCs KaK aKTUBHOTO U OTBETCT-
BEHHOT'O YJIEHA POCCHUMCKOTO OOIIeCcTBa, MPEJACTABICHUEM O MaTEeMaTUYECKUX OCHOBaxX (hyHKITHO-
HUPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBIISHUH, MPOIIEAYp I'PaXJaHCKOTO oOmiecTBa (BBIOOPHI, OMPO-
Chbl U Hp.), YMGHI/IGM BSaHMOHeﬁCTBOBaTB C COoOIlMaJIbHBIMMN I/IHCTI/ITYTaMI/I B COOTBECTCTBHUU C HUX
(yHKIIHSIMHA 1 HA3HAYCHUEM.

llampuomuueckoe socnumanue:

- cGOPMHUPOBAHHOCTHIO POCCUMCKON IpakAJaHCKON MICHTUYHOCTH, YBaKEHUS K IIPOILIO-
MYy U HaCTOHHICMy pOCCHﬁCKOﬁ MareMaTuKMu, H€EHHOCTHBIM OTHOIICHUEM K JJOCTH>KCHUIAM pOC-
CUMCKHUX MaTE€MAaTHKOB M POCCUHMCKOM MaTeMaTHYECKOM MIKOJIbI, K UCIIOJIB30BAHUIO PTUX HOC-
TH>KEHUH B JIPYTruUX HayKax, TEXHOJIOTUAX, chepaX SIKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOTI'O BOCHHUTAHMUS:

- OCO3HAHHEM JIyXOBHBIX IIEHHOCTENW POCCHUIICKOTO Hapoaa; chOpMUPOBAHHOCTHIO HPABCT-
BEHHOT'O CO3HaHMs, STUYECKOTO TTOBEJICHUS, CBS3aHHOTO C IMPAKTUYECKUM IIPUMEHEHHUEM JTOCTH-
)KGHI/Iﬁ HayKI/I U JCATCIIBHOCTBRO y‘-IéHOI‘O; OCO3HAHHUCM JIMYHOI'O BKJIa/Ja B HOCTpOCHI/Ie YCTOﬁqHBO-
ro OyayIero.

DCTETUYECCKOEC BOCIIUTAHHUC:

- 9CTCTUYUYCCKHUM OTHOIIICHHUCM K MI/Ipy, BKJIFO4Has C-)CTCTI/IKy MaATEMATHUUYCCKUX SaKOHOMepHO-
CTEH, OOBEKTOB, 3aj1a4, PEIICHUM, PACCYKJICHHUN; BOCOIPUUMYHUBOCTHIO K MAaTEMAaTHUYECKHUM aCIICK-
TaM paanqux BHUI0B I/ICKyCCTBa.

Duzuueckoe socnumanue.



- ¢cOPMHUPOBAHHOCTHIO YMEHHUSI NIPUMEHSITh MaTeMaTUYE€CKHE 3HaHUSI B MHTEpecax 3/10pO-
BOro u 6e3omacHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3J0POBBIO (310pOBOE
ONUTaHHue, cOAJJaHCUPOBAHHBIN PEXXUM 3aHSITUH U OTAbIXA, peryiisipHas (pu3nyeckasi aKkTUBHOCTb);
(pr3mUecKOoro COBEpIICHCTBOBAHMUS, IIPH 3aHATHSIX CIIOPTUBHO-03J0POBUTEIILHON AESITEIILHOCTBIO.

Tpyoosoe socnumanue:

- TOTOBHOCTBIO K TPYyJy, OCO3HAHHWEM LEHHOCTH TPYIOJIOOWSI; MHTEPECOM K Pa3IudYHbIM
chepam 1npodecCHUOHAILHON JEeATEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOW M €¢ MNPUIOKCHHUSIMHU,
YMEHHEM COBeplIaTh OCO3HAHHBIN BBIOOp Oyaymied npodeccuu U peaan30BbIBaTh COOCTBEHHBIC
’)KU3HCHHBIE TUIaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa3OBaHUIO U CAMO-
0o0pa30BaHUIO HA TIPOTSHKEHUU BCEM KHU3HHU; F'OTOBHOCTHIO K aKTUBHOMY YyYaCTHIO B PELICHUU
OpPaKTUYECKUX 3aJlad MAaTEMAaTHYECKOI HalpaBJICHHOCTH.

Dronocuueckoe eocnumanue:

- c(OpMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIBTYpbl, HOHUMAHHUEM BIIMSIHUS COLIMAJIb- HO-
SKOHOMMYECKHUX IMPOLIECCOB HA COCTOSIHUEIIPUPOAHOM U COLMAIIBHOM CpeJibl, OCO3HAaHUEM IJIO-
0aJIbHOTO XapakTepa IKOJOTHYECKHUX IpOoOJIeM; OpHUEHTAlluel Ha MPUMEHEHHE MaTeMaTHYECKUX
3HaHUM 11 pellIeHus 3ajlad B 00JIaCTH OKpY’Karollel cpeabl, IJIIaHUPOBAaHUS NOCTYIKOB U OLIEHKU
UX BO3MOJKHBIX ITOCJIEACTBUI IJIsI OKPYKAIOIIENH Cpelibl.

Llennocmu nHayuHo20 NO3ZHAHUSL:

- ¢c)OPMHUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO pa3-
BUTHSI HayKd M OOIIIECTBEHHOUW MPAKTHUKH, MTOHUMAaHHEM MaTeMaTH4YeCKOW HayKH Kak cdepsnl ye-
JIOBEYECKOM AEsITEIbHOCTH, ATAIlOB €€ Pa3BUTHs U 3HAYUMOCTH Ul pa3BUTHS LUBWIN3ALUU; OB-
JJaJ€HUEM SI3bIKOM MATE€MaTUKH U MAaTE€MaTH4YECKOM KYJbTYpPOUl KakK CpPEJICTBOM IIO3HAHUSI MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYIO U UCCIIEAOBATEIILCKYIO JIESITEIIbHOCTh NHINBUAYaJIbHO U
B IpYIIIE.

METANIPEAMETHBIE PE3YJbTATDBI

MertanpeMeTHbIE pe3yJIbTaThl OCBOCHUSI IIpOrpaMMbl yueOHoOro npeamMmera «MaremaTtuka»
XapaKTEepPU3YyIOTCS OBJIAJICHUEM YHHBEPCAJIbHBIMH MO3HABATEJBbHBIMU JICHCTBUSIMH, YHUBEP-
CaJIbHBIMHU KOMMYHMKATHBHBIMHU [ICHCTBUSMH, YHUBEPCAJIbHBIMH PEryJATUBHBIMM JE€HUCT-
BUSIMHU.

1) VYHUBepcallbHBIC MO3HABATEJbHBIE JCHCTBHs, oOecrieunBaroT (GopmMupoBaHue Oa-
30BBIX KOTHHUTHUBHBIX MOPOIIECCOB OOydYaroIIMXcCsi (OCBOEHHE METOJOB MO3HAHUS OKPY>KAIOIIEro
MHpa; TIPUMEHEHUE JIOTHYSCKUX, UCCICIOBATSIIbCKUX ONepalluii, yMeHu padorath ¢ mHpOpMa-
e ).

BbazoBble jJormueckmue OeUCTBUS:

¢ BLISIBIISITh M XapaKTEPU30BaTh CYHIECTBEHHBIE IMMPU3HAKH MAaTEeMaTUYECKUX OOBEKTOB,
MOHSITHH, OTHOHICHUN MEXIYy MHOHITHSI- MHU; (POPMYJIMPOBATH ONPE/CIICHHUS ITOHSTHU; yCTaHaB-
JUBaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMHU, OCHOBAHUS JIsi OOOOIIEHUsI U CpaBHEHUSI,
KpUTEPUH ITPOBOJIUMOTIO aHAIN3A;

® BOCIIPUHUMATH, (OPMYIUPOBATH U NPEOOPa30BHIBATH CYXKJICHUS: YTBEPAUTEIHLHbIE U OT-
pUllaTeTbHbIC, EAUHUYHBIC, YACTHBIE U OOIIHE; YCIIOBHBIE;

® BBISIBJISITh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3W WU MPOTHBOpPEYHs B (ak-
Tax, JaHHBIX, HAOJIIOACHUSIX U YTBEPKACHUSIX; MpejlaraTb KPUTSPHUH JIJIsI BBISIBIICHUSI 3aKOHO-
MEPHOCTENN NPOTUBOPEYNM;

e JIeJIaTh BBIBOJIBI C MCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETyKTUBHBIX U UWHIYKTUBHBIX yMO-
3aKJIFOYCHU N, YMO3aKITFOUCHHH 1TO aHAJIOTHH;

¢ IIPOBOJIUTH CAMOCTOSTEIILHO JIOKA3aTeJIbCTBA MAaTEMAaTHUYSCCKUX YTBEPXKJIICHHUU (TIPSIMbIC U
OT TIPOTHBHOTO), BBICTPAUBATh apTyMEHTAIIUIO, TPUBOAUTH MMPUMEPHI U KOHTPIIPUMEPHI; OOOCHO-
BBIBAaTh COOCTBEHHBIC CYXKJICHHUSI U BBIBOJIbI;

® BEIOMpATh CIMOCOO peleHus: ydeOHOW 3aj1auu (CpaBHHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOHpATh HanOoJIee TTOIXOISAIINN C YISTOM CaAaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bazoevie uccreooeamenvckue oevicmeust:

® HICITOJT30BAaTh BOMPOCHI KaK MCCIEIOBATSIIBCKUN MHCTPYMEHT MO3HAHUS, POpMyYyITHUPOBATH
BOIIPOCHI, PUKCHUPYIOIIIHUE MTPOTHBOPEUHE, ITPOOJIeMy, YCTaHABINBATh UICKOMOE U JJaHHOE, (hopmMu-
poBaTh TUMOTE3Yy, apTyMEHTHUPOBATh CBOIO TTO3UIIHIO, MHEHHE;

® [IPOBOJHUTH CAMOCTOSITEJILHO CIUIAaHUPOBAHHBINA AKCIIEPUMEHT, UCCIIEIOBAaHHUE 10 YCTAaHOB-
JICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBJICHUS, MPOIIECCa, BBISIBICHUIO 3aBUCHMO-



CTel MEXIy 0OOBEKTaMH, SIBJICHUSIMHU, TIPOIIECCaMU;

® CaMOCTOSITeTbHO (POPMYITHUPOBATh OOOOIMICHUS] U BBIBOJIBI MO pe3yJabTaTaM IPOBEICHHOTO
HaOJIFOJICHUsI, UCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH ITOJTYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
0000IIEHUH;

® [IPOTHO3UPOBATHh BO3MOYKHOE Pa3BUTHE IPOLIECCa, a TaK)KE BbI- JABUTaTh MPEANOIOXKECHUS O
€ro pa3BUTHU B HOBBIX YCJIOBUSX.

Paboma ¢ ungopmayueti.

® BEISIBJIATH Ae(UIIUTHI HHOPMAIINH, TaHHBIX, HEOOXOUMBIX JIJIsi OTBETa Ha BOIIPOC U IS
pellcHUs 3a1a4u;

¢ BEIOUpaTh MHGOPMAIIUIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATH, CUCTEMATH-
3UPOBATh U MHTEPOPETUPOBATH MHPOPMAUIO PA3IUIHBIX BUIOB U (POPM TIPEIACTABIICHUS;

® CTPYKTYpPHUPOBaTh HHOOPMAIIMIO, TIPEJICTABIISITE €€ B PAa3IUYHBIX (opMax, HUILTFOCTPHUPO-
BaTh IparuecKu;

® OILICHUBATH HAJC)KHOCTh MH(POPMAIINH IO CAMOCTOSTEIIFHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) YHUuBepcallbHbIE KOMMYHUKATHBHBIC JICHCTBUSI, 00€CIIeYnBarOT C(POPMUPOBaAH-
HOCTb COLIHMAJIbHBIX HAaBBIKOB O0YyYarOIINXCsl.

Oo0menue:

e BOCIpUHUMATh U (HOPMYJIUPOBATH CYXKJACHHSI B COOTBETCTBUU C YCJIOBHUSAMH U LEJISIMU
OoO1IeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U ITMCBMEHHBIX TEK-
cTax, JaBaTh IIOSICHEHUS 110 X0y pPEllIeHUs 3aJa4yi, KOMMEHTUPOBATh NOJIy4YEHHbII pe3yJibTaT;

eB X0J€ OOCYXJEHHUsS 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJ1aeMOH TeMbl, MpOOIEMBI,
pemaeMoi 3ajadd, BbICKA3bIlBaTh HJEH, HAlICJICHHbIC Ha IIOMCK PELICHUS; COIMNOCTaBIATH CBOU
CYXXIEHUSIC CYKJICHUSMH APYTUX YYACTHUKOB JiMajiora, oOHapy»>XUBaTh pa3jiMyle U CXOACTBO IIO-
3ULIMH; B KOPPEKTHOM opMe HpopMyJIMpoBaTh pa3HOIIacHsl, CBOM BO3pa’KCHUS;

® [IPEJICTABJISITh PE3YJIbTAThl PEIICHUs 3aJ1aud, SKCIEPUMEHTA, UCCIIEAOBaHUs, IIPOEKTA; ca-
MOCTOSITEJIbHO BbIOUpaTh (OopMaT BBICTYIJIEHHSI C YYE€TOM 3ajad Ipe3eHTaluu U OCOOCHHOCTEM
ayJIMTOPHUH.

Compyonuuecmeo:

® IOHUMAaTh U MCHOJIb30BaTh NPEUMYIIECTBAa KOMAHJIHOW M WHAWBUJIYaJIBHOW padoOThI
OpU pelleHnr y4eOHBIX 3aJlad; NPUHUMATh 11€JIb COBMECTHOMU JIESITEIbHOCTH, INITAaHUPOBATh Oopra-
HHU3AlLIMI0 COBMECTHOM paboThl, paclpeneiisiTh BUIbI padOT, JOTOBapUBaThHCs, 0OCY AaTh NPOILIECC
U pe3yJibTaT padboThl; 0000IIaTh MHEHHUSI HE- CKOJIBKUX JIFOIEH;

® y4acTBOBAaTh B I'PYIIIOBBIX (popMax padoThl (0OCyXaeHHusl, OOMEH MHEHHUU, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIINOJHATH CBOIO YacCTh pabOThl 1 KOOPAMHUPOBATH CBOU AEWCTBHUS C APYTU-
MU YJIEHaMU KOMAaH/bl; OLIECHUBATh KauyeCTBO CBOETO BKJIaJla B OOLIMH MPOAYKT IO KPUTEPHUSIM,
c(OopMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJEUCTBUS.

3) YHuBepcanbHbIE PperyJsaTHBHBbIE JCHCTBUs, oOOecneuyuBaroT (GOpMHpPOBaAHHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HAaBBIKOB JINUHOCTH.

Camoopeanuzayusi:

® COCTaBJISITh IUIAH, QJITOPUTM pEIICHUs 3aJlauM, BBIOMpPATh CIIOCOO pPEUIeHHUs] C Y4YETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEM, apryMEeHTHPOBAaTh U KOPPEKTUPOBAThH Ba-
pHAHTHI peHIeHUN C y4e€TOM HOBOW MH(OpMAIIUH .

CamokoHmpob:

® BJIaJIETh HaBbIKaMH I1O3HABATEIIbHON pe(dJIeKCUHU KaK OCO3HAHHUSI COBEPIIAEMBbIX JICHCTBUM
U MBICJIMTEIbHBIX NPOLIECCOB, UX PE3yJbTAaTOB; BJIAJAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTpPO-
JIs TIpoLiecca M pe3yJibTaTa pElIeHUs] MaTEMaTUYEeCKOU 3ajlayuu;

® [IpEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTBH IIPU PELISHUHU 3a/laui, BHOCUTH KOP-
PEKTHUBBI B AEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAWJCHHBIX OIIMOOK, BBISIB-
JICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEJIN U YCJIOBUSIM, OOBSICHATH MPUUMHBI JTOCTHXKE-
HUSI WM HEJOCTUXKEHUS Pe3yJIbTAaTOB JAEATEIbHOCTH, HAXOAUTH OLIMOKY, aBaTh OLIEHKY HNPHUOO-
PETEHHOMY ONBITY.

I[TPEIMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3ysibTaThl OCBOCHUsI paboueidl mporpamMmbl 110 MATEMATHUKE IIPE/ICTABIICHBI



o rojaM OOydeHMs B paMKax OTAEIbHBIX KypCOB B COOTBETCTBYIOIIHMX pa3jiejlax HacTOsIIEH
IIporpammel.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA

«AJITEBPA THAYAJIA MATEMATUYECKOI'O AHAJIN3A»
HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anredpa u Hauaja MaTeMaTHYECKOIO aHAJIM3a» SIBIISIETCS] OJHUM W3 Haubosiee 3Ha-
YUMBIX B IPOTpPaMMeE CTapIlIEel MIKOJbI, HOCKOJIBKY, C OJJHOH CTOPOHBI, OH 00ecneYnBaeT UHCTPY-
MEHTAJIbHYIO 0a3y /Il U3y4YEHHUs] BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPyroil CTOpoHbI, (pop-
MHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIJIEHHUE y4JallUXCsi Ha yPOBHE, HEOOXOIMMOM JJIsI OCBOE-
HUsl KypCcOB MH(pPOpPMaTHUKH, OOIIECTBO3HAHUSI, UICTOPUH, CIIOBECHOCTH. B pamMkax naHHOro kypca
ydJaiuecsi OBJIaJCBalOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HayKu, KoTopas (opMyIiu-
pYET CBOU JIOCTHIXKEHMSIB MaTeMaTHUUYeCKOl dopMme.

Kypc anreOps! u Hadal MaTEMAaTHYECKOTO aHAJIN3a 3aKJIabIBA€T OCHOBY JIJISI YCIEIIHOI'O
OBJIAJICHUSI 3aKOHAMHU (PU3UKH, XUMUHU, ONOJIOTHH, IOHUMAaHHsI OCHOBHBIX TE€HJICHIIUH 3KOHOMU-
KM U OOMIECTBEHHOW >KU3HH, MO3BOJISIET OPUCHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOM-
NBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO UCIIOJb30BAaTh UX B IOBCEIHEBHOMN KU3HU. B TOXKE Bpems
OBJIaJIcHUE aOCTPAKTHBIMU U JIOTUYECKH CTPOTMMH MAaTEMAaTHUYECKUMU KOHCTPYKIHUSIMHU pa3BUBa-
€T yYMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTBH YTBEPKICHUS, HC-
OJIB30BaTh OOOOIIIEHNE M KOHKPETH3aluio, abcTparnpoBaHHME W aHAJIOTHIO, (OPMHPYET
KpeaTuBHOE U KpUTHYECKOE MbIIIIeHHE. B Xo1e n3dydenust aareOpbl U HaYajl MaTEMaTUYECKOI O
aHaJM3a B CTapuieil MIKOJIE€ y4dalluecs I10Jy4YaroT HOBBIA OMNBIT pEIIEHUs] HPUKJIAJHBIX 3a/a4,
CaMOCTOSITEJIBHOI'O IIOCTPOCHHUSI MaTeMaTHYECKHMX MOJEJICH peaibHbIX CHUTyallud U HHTEep-
npeTranydyd MNOJYUYEHHBIX PEIISeHUI, 3HAKOMATCSC IpUMEpaMHd MaTeMaTUYECKUX 3aKOHOMEp-
HOCTEN B IIPUPOJIE, HA-yKE U B UICKYCCTBE, C BBIJAIOIIUMHCS MaTEMaTHYECKUMU OTKPBITHUSIMU U
UX aBTOPAMH .

Kypc obnangaer 3Ha4YUTEIBbHBIM BOCIIMTATEIBHBIM MOTEHIIMAIOM,

KOTOpPBIN peann3syeTcsi Kak dyepe3 ydeOHbIH MaTepHuall, ciocOOCTBYOIUN (HOPMUPOBAHUIO
Hay4YHOT'O MHMPOBO33pEHHUsI, TaK M 4depe3 cneuuduky ydeOHON nesATeIbHOCTH, TpeOyrolie camo-
CTOSITEJIBHOCTH, aKKYPaTHOCTH, NPOJOJDKUTEIBHON KOHIEHTPAllUd BHUMAHUS U OTBETCTBEHHO-
CTH 3a MOJYUYEHHBINH pe3yJibTar.

B ocHoBe MeTonuku oOydeHHs anreOpe u HadajlaM MaTeMaTHYeCKOro aHajiu3a JIEXKUT Jesi-
TE€IbHOCTHBIN MPUHIIMIO OOYyUYEHUSI.

B ctpykType Kypca «Anredpa M Haydaja MaTeMaTHYECKOI'O aHaJIM3a» MOYXHO BBIICIIUTH
CJIEeAYIOLIME COJEPIKATEIbHO-METOANYECKUE TUHUMN: «Huciaa U BeIYUCICHUA», «DYHKIIUU U I'pa-
puxn»,

«YpaBHEHHUsI U HEpaBeHCTBa», «Havana marematnueckoro aHaiausa», «MHoOXKecTBa U JIOTHU-
Ka». Bce ocHOBHBIE cOZepKaTEIILHO-METOAUYECKHUE JTUHNUN HU3yYaroTCs Ha MPOTSHKEHUU JIBYX JIET
0o0y4eHHsl B cTaplIei MIKOJIe, €CTECTBEHHO JOIOJHSS APYT Jpyra U MOCTENEHHO HAChIIIasICh HO-
BBIMH T€EMaMHU U pazjiejiaMu . MOXHO ¢ yBEpEHHOCTBIO CKa3aTh, YTO JIaHHBIN KypC SBJISIETCS UHTE-
rpaTUBHBIM, MMOCKOJIBbKY OOBEIUHSIET B ceOe COJIep’KaHUE HECKOJIbKMX MaTeMaTHUYECKUX JTUCIIMII-
JIMH: anreOpa, TPUIOHOMETPHUSI, MaTEMAaTHUYECKUI aHaIu3, Teopus MHOXKecTB u Ap. I[lo mepe Toro
KaK ydJaluecs OBJIaJeBalOT BcE Oojiee NIMPOKHM MaTeMaTHYECKUM arliapaToM, Y HUX IOCJeoBa-
TEIbHO (POPMHUPYETCSI U COBEPLICHCTBYETCS YMEHHE CTPOUTH MAaTEMAaTHUYECKYI0 MOJEIb peaibHON
CUTyalllH, IPUMEHSTh 3HaHUsI, OJIydYeHHbIE B Kypce «AnreOpa M Hayajla MaTeMaTHUYECKOro aHa-
JM3a», ISl PELICHUs] CaMOCTOSITEIbHO CHOPMYJIMPOBAHHONM MaTeMaTHYECKOW 3ajadd, a 3aTeM
UHTEPOPETUPOBATH MTOJTYYEHHbBIN pE3ynbTar .

ConeprxarenbHO-MeTOAUYECKasl TUHUS «HHcna U BBIYUCIICHUs» 3aBepiiaeT (OpMUPOBAHUE
HaBBIKOB HMCHOJIb30BaHUS JICCTBUTEIBHBIX UHCEJI, KOTOpPOE ObLIIO HAaYaTO B OCHOBHOM mikose . B
cTapulel IIKoje 0co00e BHUMaHUE yAeaseTcs (POPpMHUPOBAHUIO MPOYHBIX Bbl- YHUCIUTEIbHBIX Ha-
BBIKOB, BKJIIOYAIOIIUX B c€0sl MCIIOJb30BAaHUE PA3JIMYHBIX (DOPM 3aIMCH ACHCTBUTEIBHOTO YHCIA,
YMEHHE pallMOHAJIbHO BBINOJHATH IEWCTBUSI C HUMH, Ji€JaTh NPUKHUIKY, OLIEHUBATh pE3yJIbTaT.
OOyuyarommecs MoJay4daroT HaBBIKM NMPUOIMKEHHBIX BBIYUCICHUH, BBITIOJHEHUs! JEWCTBUM C YHUC-
JJaMH, 3allUCaHHbIMHU B CTaHIAApPTHOH (hopMe, NCHOJIb30BAHUA MaTEMAaTUUECKHUX KOHCTAaHT, OLICHU-
BAaHUsI YHCJIOBBIX BBIPAKEHUH.

Jluans «YpaBHEHHSI U HEPABEHCTBA» peajiu3yeTcss Ha IMPOTSHKEHHUU BCEro OOy4deHHus B
CTapllIeH IIKOJIE, IIOCKOJbKY B KaXKJIOM paseiie IpOrpaMMbl IIPEAYCMOTPEHO PEIIECHUE COOTBET-



CTBYIOIIMX 3a7a4. Ydallluecs OBJIAJAEBAIOT PA3JIUYHBIMU METOJIaMU PEIIEHUs LEJIbIX, PAllMOHAIb-
HBIX, UPPALMOHAIBHBIX, MMOKA3aTEJIBLHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUUECKHUX YypaBHE-
HUM, HEpPAaBEHCTB M MX cucteM. IlosydeHHble yMEHHUs MCHOJIB3YIOTCSI MIPU HUCCIENOBAHUU (PyHK-
M C MOMOIIBIO MPOU3BOJIHOM, PEIICHUN MPUKIAIHBIX 3a71a4 M 33a7la4 HAa HaXOXXJIEHHE HauOOJb-
IIMX M HauMEHbUIMX 3HAaYyeHUN (yHkuuu. JlanHasi coneprkaTejibHasi JIMHUS BKJIIOYaeTB cels
Takke (OPMUPOBAHME YMEHHU BBINOJHITH pacyeThl 1O (Gop MyiaMm, NMpeoOpa3oBaHUS LEIIBIX,
palOHaJIbHBIX, UPPALMOHAIBHBIX U TPUIOHOMETPHUUYECKHUX BBIPAXKEHHUH, a TaK)Ke BBIPAKEHUIM,
coJeprKallux cTeneHu u gorapudmsl . biaronaps nsydyenuro anreOpandeckoro Marepuasia Ipounc-
XOJQUT JajbHEHIIee pa3BUTHE AJITOPUTMHUUYECKOIO U aOCTPAKTHOIO MBIIIJICHUs ydaluxcs, Gopmu-
PYIOTCSI HaBBIKU JEAYKTUBHBIX PacCyXJCHUM, pabOThl C CUMBOJBHBIMHU (popMamu, mpeacTaBiie-
HUsl 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB M HEPABEHCTB. Airedpa Ipeiaraer
3¢ PEeKTUBHBIE UHCTPYMEHTHI JJIsl PELICHUS MPAKTHYECKUX M €CTECTBEHHO-HAyYHBIX 3a7a4, Ha-
IJIS1THO J€MOHCTPHUPYET CBOU BO3MOKHOCTH KaK s13bIKa HAYyKHU.

ConepxarenbHO-METOAMYECKast JIMHUST «PYyHKOUNW U TpapuKW» TECHO MNEPEemnsieTacTcsl C
JPYTrUMH JIMHUSIMHU Kypca, HOCKOJIbKY B KAKOM-TO CMBbICJIE 3a/1a€T MOCIEA0BATEIbHOCTD U3yUE€HUSI
marepuaia. M3ydeHue CTeneHHOW, MOKa3aTeJIbHOU, JOTrapru(PMUIECKON M TPUTOHOMETPHUECKUX
(yHKLIMI, UX CBOHCTB U rpadUKOB, HCIIOJb30BaHUE (YHKIUH JUIA pelIeHUs 3ajad U3 JPpYyrux
y4eOHBIX MPEAMETOB U PEaJIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIW30M, TaK U
C pelIeHueM ypaBHEHHUI U HepaBeHCTB. IIpu a3Tom Gosblioe BHUMaHUE yemseTcs: GOPMUPOBAHUIO
YMEHUsI BBIpaXaTh (OpMYyJIaMH 3aBUCHUMOCTH MEXJYy pa3IMYHBIMU BEJIMUHMHAMH, HCCIIEIOBATH
nojy4deHHble (PyHKIHH, CTPOUTh UX rpaduku. Marepuas 3TOM coJep’KaTeIbHON JIMHUM Halle-
JICH Ha pa3BUTHE YMEHHUU W HABBIKOB, ITO3BOJISIIONIMX BBIPAXKAaTh 3aBUCHUMOCTH MEXKIY BEJIHYH-
HaMU B pa3IndHON ¢opMe: aHaJIMTHYECKOU, rpaduueckoi u ciaoBecHoil. Ero nudyuyenue cnocodct-
BYET Pa3BUTHUIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U KOHKPETHU3AIHH,
HWCHOJIb30BAHUIO aHAJIOTUH .

ConepxkarenbHast iuHUsa «Hawana MaremaThuyeckoro aHajau3a» II03BOJISIET CYIIECTBEH-
HO pacUIMpUTh KpPYr' KaK MaTeMaTUYE€CKHUX, TaK M IPUKJIAJHBIX 3a7ad, JOCTYIIHBIX 0OOydJaro-
IIUMCSI, ¥ KOTOPBIX TOSIBISIETCS BO3MOXXHOCTHh HMCCIIEIOBATh U CTPOUTH TrpaduKu (HYHKIHUH, OIM-
penensTh UX HauOOJbIINE U HAUMEHBIIINE 3HAYE€HUS, BBIYUCIIATh IUIOMAaad (GUryp U OOBEMBI
TeJ, HaAaXOJAUTh CKOPOCTH M YCKOpPEHUs mpolieccoB. JlaHHasi colepikaTesibHasl JIMHUS OTKPBHIBAET
HOBBIE BO3MOYXHOCTH IMOCTPOEHHUsI MaTeMaTHUYECKHUX MOJEJIeH peaJjIbHbIX CUTYallMi, HaXO0XJICHUs
HaWJIy4lIero penieHus B MPUKIIAJIHBIX, B TOM YMCJE€ COLMaJIbHO-PKOHOMMYECKHUX, 3ajJadyax. 3Ha-
KOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIO aHajiu3a CIOCOOCTBYET pa3BUTHIO abCTpakTHOro, ¢op-
MaJIbHO-JIOTHYECKOTO W KPEaTHBHOTO MBINUICHUs, (OPMHUPOBAHUIO YMEHHH paclio3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaT€MaTHKH B HayKe, TEXHUKE U HMCcKyccTBe. OOydarolmecs y3HaloT O BbI-
JTAFOIIUXCs pe3yJIbTaTax, MOJYyYSHHBIX B XOJI€ Pa3- BUTHUSI MaTEMAaTUKH KaK HAyKH, U UX aBTOpax.

ConeprxarenbHO-MeTOAUYECKasi JIMHUST «MHOXECTBa M JIOTMKa» B OCHOBHOM ITOCBSIIIIEHA
3JI€MEHTaM TE€OPHUH MHOXKECTB. TeOopeTHKO-MHOXKECTBEHHBIE MPEICTABICHUSI NPOHU3BIBAIOT BECH
KypC HIIKOJIFHOM MaTeMaTHKHU W NpejiaraloT HauboJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIMHSIONINI
BCE pasJiejibl MaTEeMAaTHKH U €¢ TPUIIOKEHUI, OHU CBS3BIBAIOT pPa3HbIE MAaTEMaTUYECKHUE TUCITHATI-
JIMHBI B eInHOE 1esioe. [1o3ToMy Ba)KHO J1aTh BO3MOYKHOCTB HIKOJIBHUKY MOHHU- MaTh TEOPETH- KO-
MHO>XECTBCHHBIN SI3bIK COBPEMEHHOW MaTEeMaTHKH M WCIIOJIb30BaTh €Tr0 ISl BHIPAXKEHHUSI CBO- HX
MBICJIEH.

B kypce «AnrebGpa M Hayajga mMaTeMaTHYECKOTIO aHajin3a» MPUCYTCTBYIOT TaK>K€ OCHOBBI
MaTeMaTHYECKOro MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI CPOPMHUPOBATH HABBIKU IMOCTPOEHUSI MO-
JieJie peanbHBbIX CUTyallui, HCCJIEIOBAHHUsS ATUX MOJEJeil C IOMOIIbIO arrapara ajireopsl u
MaTeMaTHYEeCKOro aHajiu3a M WHTEpIIpeTaluy MOJIydYeHHBIX pe3yJibTaToB . Takue 3agaHus BIUIE-
TE€HBbI B KaXKAbIH U3 pa3/esioB NPOrpaMMBbl, MOCKOJIBKY BECh MaTepHall KypCalllUPOKO HCHOJIb3yeT-
Csl JUIs pelIeHHs TPUKIAAHBIX 3anad. [Ipu penieHnn peadbHBIX MPAKTHYECKUX 3a7ay ydalluecs
pa3BUBAIOT HAOJIOIATEIbHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTHU, aOCTparupoBaThCsi, UCIOJIb-
30BaTh aHAJIOTHIO, 0000IAaTh U KOHKPETU3ZUPOBATH IMpodaeMy. JlesaTeapbHOCTh, MO (POPMHUPOBAHUIO
HaBBIKOB pEUICHUs MPUKIAAHBIX 3a7a4y OpPraHu3yeTcs B MpOllecce M3YYEHHs BCEX TEeM Kypca
«AnreOpa u Hayaja MaTeMaTUYECKOr 0 aHaJIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY miany B 10 ki1acce m3ydaercsl yueOHbIN Kypc «AJjreOpa U Hayajia ma-
TEMAaTUYECKOTO aHaJN3a», KOTOPBIA BKIIOYAET B ce0s CIIEIYIOIINE OCHOBHBIEC Pa3/Jeiibl COJIepIKa-



HUA: «HYucna U BBIYMCIICHUSD, « Y PAaBHEHUsI 1 HEPABEHCTBA»,

«Dynkuun u rpadpukm», «Hawvana wmaTremaTHyecKoro aHamau3a»u «MHOXeCTBa M JIOTH-
Ka».

B yuyeOGHOM milaHe Ha M3y4YeHHE Kypca aireOpbl U Hayal MaTeMaTHYeCKOro aHajan3a OTBO-
JTATCsI He MeHee 2 yueOHbIX yacoB B Heaenro B 10 kiacce, Bcero 3a roji oOydeHusi — HE MEHeEe
86 yueOHBIX9acoB.

ILTAHUPYEMBIE ITIPEJJMETHBIE PE3YJIbTATBIOCBOEHHMSI PABOYEN ITIPOI'PAMMBI KYPCA

OcBoeHne ydeOHOro Kypca «AJjiredpa W Havajga MaTEMaTHYECKOTO aHalW3a» Ha ypPOBHE
cpenHero ooOuiero o6pa3zoBaHUsl JOJDKHO OOEcIeYMBaTh JOCTUIKEHHE CJICAYIOLIMX IPEIMETHBIX
00pa30BaTEJIbHBIX PE3YJIbTATOB:

Yucna u BbIYHCICHAS

e OnepupoBaTh IOHATUSIMHU: pallMOHAJIbHOE U JAECUCTBUTEIBHOE 4YMCJIO, OOBIKHOBEHHAsI U Jie-
CATUYHAsA IpOOb, MPOIEHTHI.

¢ BeInonHATE  apuMEeTHUYECKUEe OIepalMd €  palMOHAIbHBIMHU JICHCTBUTEILHBIMUA YHUC-
JIaMH.

¢ BEITONHATH IPUOIMKEHHBIC BBIYUCICHUS, UCTIONIB3YS TPaBUjla OKPYTJICHUs, JIeIaTh IPH-
KHUJIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUM.

e OrtepupoBaTh HNOHSATHUSIMH: CTENCHb C IIEJBIM ITOKa3aTeJeM; CTaHjaapTHas (Gopma 3armcu
JIEUCTBUTEIIBHOIO YHCJIAa, KOPE€Hb HATypaJdbHOM CTENEHU; HMCHOJIb30BaTh MHOJIXOJSILYyI0 (OopMy
3aIIMCUJCUCTBUTEINIbBHBIX YHCEN /Ul PELICHUs NOPaKTUYECKUX 3a7a4 U IpeacTaBJICHUs JaH-
HBIX .

e OnepupoBaTh NOHATHUSIMHU: CUHYC, KOCUHYC M TAaHI'€HC IPOU3BOJILHOI'O YIJIA; UCIIOJIB30-
BaTh 3allMCh MPOU3BOJILHOI'O yTIJjla Yepe300paTHbIE TPUTOHOMETPUUYECKUE (DYHKIIMH.

YpaBHeHusl U HepaBeHCTBA

e OnepupoBaTh IOHATUAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE, PAIMOHAJIBHOE,
UppalMoOHaJIbHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE YPABHEHHUE;

¢ BRINOJIHATE TTpeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUM M pellaTh TPUTOHOMETPHU-
YeCKHE ypaBHEHHUSI.

¢ BrinosiHsaTh npeoOpa3oBaHus 1EbIX, PAallMOHAJIBHBIX U UPpPallMOHAJIBHBIX BBIPAXKEHUNU U
pemaTh OCHOBHBIE TUIHI LIEJIbIX, PAllMOHAJIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

e [IpuMeHsATH ypaBHEHHUsSI U HEpaBEHCTBA ISl PEIIEHUsI MaTEeMaTHYECKUX 3a7a4 U 3a7ad U3
pa3IMYHbIX 00JacTe HayKU U PeajlbHOM >KHU3HMU.

e MoieimpoBaTh peajibHble€ CUTYyalluu Ha S3bIKE aJIr€Ophl, COCTABIISITh BBIPAXKEHUS, ypaBHE-
HUSI, HEpaBEHCTBA MO YCJIOBHUIO 3aJa4M, MCCIEA0BATh IIOCTPOCHHBIE MOJICJIM C HCIOJIb30BaHUEM
armapara ajareopsl.

OyHKUUH U rpaduKu

e OniepupoBaTh MOHIATUIMU: QYHKIIHS, CIIOCOOBI 3a/1aHusl PYHK- IIMU, OOJIACTh ONpeAeIICHUS
U MHO>KECTBO 3HaUe€HUM QyHKIUU, rpaduk (GyHKINH, B3aUMHO OOpaTHbIe (hyHKIIHH.

e OriepupoBaTh NOHATHUSAMHU: YETHOCTh M HEUYCTHOCTh (PYHKIMHM, HYJIHU (PYHKIHUH, IIpOMe-
JKYTKHU 3HAKOINOCTOSIHCTBA.

e llcmonp3oBath rpaduku QyHKUIUN JJIs1 pEeLIeHUs ypaBHEHUI.

e CTpouTh M YHUTaATh TpaPUKU JUHEHHONH (PYHKIUH, KBAAPATUUHON (PYHKIIMHM, CTEIIEHHOMU
(yHKIMM C LEIBIM MOKa3aTeJIeM.

e llcnonb3oBaTh rpadukd (QYyHKIMNA JJIs1 MCCIEHOBAHUS IIPOIIECCOB M 3aBUCHUMOCTEH IpH
pelIeHnu 3a1a4 U3 Apyrux ydeOHbIX NPEeIMETOB U PEalbHOM KU3HU; BbIpakaTh (popMysiaMu 3aBU-
CHUMOCTH MEXIY BEJIMYUHAMU.

Hauvana maTemaTnyeckoro aHaansa

e OnepupoBaTh MOHATUSIMHU: MTOCIIEAOBATEILHOCTD, apu(MeTHUECKast 1 TeOMeTpHUUIecKasl Impo-
T'PECCHUH.

e OnepupoBaTh MOHATUAMU: OECKOHEYHO yOBIBaIOIasi TEOMETPUUECKasi IPOrpeccusi, CyMma
OECKOHEYHO yOBIBAIOIIECH r€OMETPHUUECKON MPOTPECCHH.

¢ 3a71aBaTh MOCJIEIOBATEIBHOCTA PA3IMYHBIMUA CIIOCOOAMH.

e llcnionib30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEH W OPOTPECCHUU TSI PEIICHUS PEaTbHBIX
3a/1a4 NPUKIATHOTO XapakTepa.

MHokecTBa M J0THKA

e OniepupoBaTh NOHSITUSAMU: MHOYXECTBO, OIE€PALIMY HAJlI MHOXXECTBAMHU.



¢ llcrionp30BaTh TEOPETHUKO-MHOXKECTBEHHBIH armapat AJis ONIMCAaHUsI PEajbHBIX MIPOIECCOB
U SIBJICHUH, IIPU PELICHUH 3a/1a4 U3 JIPYTUX yUeOHBIX MPEAMETOB.
e OniepupoBaTh NOHATUIAMU: ONPEAEIIEHUE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

COAEPKAHUE YYEBHOI'O KYPCA

Yucaa v BHIYUCICHUS

Panmonaneubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU, MPOIEHThI, OECKOHEUHBIE T1e-
puoaudeckue apoou. ApudmMeTHueckue olepanuu C panuOHAIBHBIMU YHCIIAMH, TpeoOpa3zoBaHUS
4HCJIOBBIX BbIpakeHUM. [Ipumenenune npobGeil M MPOLEHTOB AJIsl peUIeHUs] MPUKIAJHBIX 3a71ad U3
PAa3JIMUHBIX OTPACIICH 3HAHUN U p€albHOU »KWU3HU .

JelictBuTenbHble uncia. PalnoHanbHble U UppalMOHAIbHBIE Yyncia. ApudmMmeTudeckue omne-
panuu ¢ ACHCTBUTCIBHBIMH 4YHCIaMU. [IpUOIM>KEHHBIC BBIYHCIICHUS, IIpaBUJIa OKPYTJICHHS,
OPUKHUJKAU OLICHKA Pe3yJbTaTa BbIUMCIICHUM .

Crenens ¢ nenbiM nokaszareneM. CtangaptHasi ¢popma 3alliucy JeHCTBUTEIBHOTO uncia. Vcrosb-
30BaHUE MOAXO/Is1IeH POpPMBI 3anUCH JEHCTBUTEIIBHBIX YHUCEN JJisl PEIIeHUs MNPaAKTUYECKUX 3aaay
U OpEeACTaBICHUS JaHHBIX.

ApudmeTudyeckuii KOpeHb HaTypalibHOW cremeHu. JlelcTBusi ¢ apupMeTUYECKUMH KOP-
HSIMU HATypaJIbHOW CTEIICHU

CuHyC, KOCMHYC M TAaHI'€HC YMCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
4HCJIOBOI'O apryMeHTa .

YpaBHeHus U HepaBeHCTBa

ToxxmecTBa U TOXIECTBEHHBIE ITPEOOpPA3OBAHUS.

[IpeoOpazoBanre TPUTOHOMETPUIECKUX BbIpakKeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKUE (DOPMYIIBI.

YpaBHeHue, kKopeHb ypaBHeHUs1. HepaBeHCTBO, penieHne HepaBeHcTBa. MeTo MHTEpBaoB.

Pemienue nenbix U ApoOHO-pallMOHAJIBHBIX YPAaBHEHUIN M HEPaBEHCTB.

Pemienue umppanmoHajdbHBIX YpaBHEHUMNW M HEpaBEHCTB. PelieHne TpUroHOMETpUUYECKHUX ypaB-
HEHUU.

IIpumMeHneHne ypaBHEHHII U HEPABEHCTB K PELISHUIO MaTeMaTHYECKHUX 3a/lad U 3a7a4 U3 pas-
JIMYHBIX 00JacTel HAYKU U pealbHON KU3HMU.

OyHkuuu 1 rpadpuxku

dyHKIUA, cnocoObl 3ananus (yHKUMHU. ['paduk ¢yHkuuu. B3aumHo oOpaTHble (QyHKIUU.

OOmnacTth omnpeneneHus U MHOXKeCcTBO 3HaueHuM ¢yHkuuu. Hymu dynkuuu. [IpomexyTku 3HaKomo-
CTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIHUH.

CrenieHHasi GyHKIUS C HATypaJIbHBIM U IeNbIM MToKazaTesieM. E€ cBoiicTBa u rpaduk. CBoii-
cTBa M rpaduK KOPHS N-OU CTEIICHH .

TpuroHomeTpuyeckasi OKpy>KHOCTb, ONpEAEICHHE TPUTOHOMETPUUECKUX (DYHKIIMM YHUCIOBOTO
apryMeHra.

Hauvana maTemaTnyeckoro aHaansa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJJaHUs ITOCIIEIOBATCIILHOCTEMH.

MOHOTOHHBIE MOCJIEA0BATEIBHOCTH.

Apudmernueckass U reoMeTprUyeckas nporpeccuu. beckoHeuHo yObIBaroliasi reoMeTrpuye-
ckas nporpeccusi. Cymma 6ecKOHEeUHO yObIBarollled reoMeTpuieckol nporpeccuu. @opmysa Ciaox-
HBIX TMIPOLEHTOB. Mcrionb30BaHNE NPOrpeCcCrM JIJIsl PELISHUS pealbHbIX 3ajiad MPUKIAJIHOTO XapaK-
TEP.

MHoskecTBa M J0rHKA

MHoOXecTBO, orepalii HaJ MHoOkecTBamu. Jlnarpammel Ditnepa—BenHna. [IpuMenenue teope-
THUKO-MHO>KE€CTBEHHOTO armnapara JiJisi ONMCAaHUsl pealbHbIX MPOLIECCOB U SIBJICHUM, HOpU PEUICHUU
3aJ1a4y U3 APYrux ydeOHbIX npeameToB. OnpesierieHne, TeopemMa, Cle/ICTBUE, J0Ka3aTelIbCTBO.

TEMATUYECKOE IINTAHMPOBAHUE YYEBHOI'O KYPCA

Ha3sBanue pa3aena (Tembl) OcHOBHOe cojep:kaHue pasjaesa(Te- OcHOBHBIE BU/IbI 1eSITEJbHOCTHOOYYal0-
(4Mcs10 4acoB) MbI) XSt




MHo:xkecTBa pallMOHAIBHBIX
H JeHCTBUTEIbHBIX

qucea. PannonaabHbIe
YPaBHeHHUS] M HePaBEHCTBA
(14 )

MHokecTBO, ONepauu HaJ MHOXECT-
Bamu. Juarpammel Dilnepa—BeH-

Ha.

Panmonaneasle unciia. OOBIKHOBEHHBIE
M JCCATHYHBIE NPOOH, MPOICHTHI, Oec-
KOHEYHBIE TIEPHUOANYECKHE

apobu. Apudmerndeckue Ornepanun

C palMOHAIBHBIMH YHCIIAMH,
peoOpa3oBaHUs YUCIOBBIX BBIpa)e-
Huil. [Ipumenenue apoOeii u MpoIICH-
TOB JUISI PEUICHHST MPHUKIATHBIX
3a71a4 U3 pa3JIMUHbIX OTpaciiei
3HAaHUW U peaJIbHOM >KU3HHU.
JlelicTBuTenbHbIe Yncia. PalmoHanbHbIE
U UppalMOHANIbHBIE YHCIIA.
ApudmeTndeckue oneparuu ¢ neicr-
BUTCIBHBIMH 4uciaaMH. [Ipubimmken-
HBbIC BBIYHCIICHHUS, IIPAaBUJIA
OKpYTJICHUS, IPUKHUJKA U OIlCHKA
pe3yJibTaTa BEIYUCIICHHIA.

ToxaecTBa U TOK/IECTBEHHbIE
npeobpa3zoBaHus. YpaBHEHUE,

KOpeHb ypaBHeHHUs. HepaBeHCTBO,

peleHie HepaBeHeTBa. MeToIMHTEpBa-
JIOB.

Permienue nenbix u apoo-
HO-pallMOHAJIbHBIX YPABHEHHUN U He-
paBEeHCTB

Hcnosib30BaTh TEOPETUKO-MHOXKECTBEHHbIHN
anmapar aJis ONMCaHUs XOa PeIIeHUs
MaTEeMaTHYECKHX 3a/1ad, a TAKXKE PeaTbHbIX
MPOIIECCOB U SIBJICHUH, IIPU pelIeHUH 3adad H3
pyrux ydeOHBIX IIPEIMETOB.

OnepupoBaTh MOHSATHSIMH: PAIIIOHAILHOE
U1CII0, IEHICTBUTENBHOE YHCIIO, OOBIKHOBEHHAS
npoOb, necATHYHas APOOb, MPOICHTHI.
BBINOJIHATE apudMeTHIeCKHe OIeparnu

C pallMOHAIBLHBIMU U 1€HCTBUTEIBHBIMU
qHCIIAMHY; TPUOIKECHHBIC BEIUHCICHUS,
FICTIOJNIB3YST MpaBHIa OKPYTJICHUS.

JleJaTh NPUKUAKY U OLEHKY pe3ylbTaTa
BBIUHMCIICHUH.

OnepupoBaTH MOHSITHAMU: TOXJIECTBO,
YpaBHEHHUE, HEPABEHCTBO; LIEJI0C U PALMOHAIBHOE
ypaBHEHUE, HEPABCHCTBO.

BpINOIHATL Npeodpa3oBaHus LEIbIX U paLuo-
HaIBHBIX BBIPKCHHUH .

PemiaTe OCHOBHBIC THIIBI IEJIBIX HPPAIlUOHAIE-
HBIX YpPAaBHEHUH U HEPABEHCTB.

IIpuMeHATH palOHAIBHBIC yYPaBHEHMUSI

1 HepaBEHCTBa ULl PELICHUsI MaTeMaTHYECKUX
3amad U 3a7a4 U3 pa3IMIHBIX oOJlacTeiiHayKu U
pearbHON >KU3HU

DyHKuuM U rpaduku.
CTeneHsb ¢ HeJbIM M0-
Ka3zaTrejeM

(6 9)

DyHKIWMA, cnocoObl 3amaHus (yHK-
muu. BzaumHO 0OpaTHBIE (YHKLIHH.
I'paduk dysKIUN.

O6nacTh ONpeaeIeHHsI U MHOKECTBO
3HaueHnd ¢yHKuuu. Hymm ¢yHKONU.
[IpoMexxyTKH 3HAKOTIOCTOSTHCTBA. YeT-
Hble ¥ HeueTHble (yHKIUH.CTeneHb ¢
LEJIBIM TIOKA3aTeIeM.

CrangapTHas (opma 3armcu aencT-
BHUTEJIBHOTO yncia. Mcrnonas3oBanne
noaxosiieit Gopmel 3amucH AehcT-
BUTEIBHBIX YHCEIT IJIsT PEIICHUS
MPAKTUYECKHUX 3a71a4 U IIpeACcTaBiIe-
HUSI TaHHBIX.

CreneHHast PyHKIHS ¢ HATYpajlb-
HBIM U LIEJIBIM ITOoKa3aTteseM. E¢
CBOMCTBa U rpaduk.

OnepupoBaTh NOHATUAMHU: (PYHKITUS, CIIOCOOBI
3amanust GYHKIIUH, B3AaUMHO oOpaTHBIE (PyHK-
LI1H, 001aCTh OINpEeNIeJICHUs U MHOXECTBO3HaYe-
HUil GyHKIUH, TpaduK QyHKIUN; YESTHOCTH U
HEYSTHOCTh (PYHKIUU, HYy I (QYHKIIUH, IIpOMe-
PKYyTKH 3HaKOITOCTOSTHCTBA.

BbInoJHATH Npeodpa3oBaHusl CTETeHelc

[IETBIM TTOKa3aTeIeM.

Hcnoan3oBaTh cTaHIapTHYIO GOpMY 3arucuieii-
CTBUTEJIBLHOI'O YHCIIA.

DopMyJIHPOBATH U WILTIOCTPUPOBATH rpadu-decKn
CBOICTBA CTETICHHON ()YHKITUH.

BbipaxkaTh GopmMyJaMu 3aBUCUMOCTH MEKyBEU-
UMHAMHA.

Hcnoab3oBaTh HU(POBLIE pecypcesbl s 110-
cTpoeHus TpaduKOB PYHKIUH U UIYUSHHSIHUX
CBOICTB.

Apupmernyeckuii KopeHb N—
oii  cremenun. Mppauuo-
HaJIbHbIe YPaBHEHHsI

u HepaBeHcTBa(18

)

Apudmerndecknii KOpeHb HaTypallb-
HOU crereHu. JlelicTBus ¢ apudmeTn-
YECKHMHU KOPHSIMHU N—OM CTEIEHH.

Penienue mppanuoHaIbHBIX ypaBHE-
HUU U HEPaBCHCTB .

CsoticTBa u rpaduk KOopHs N-oicTe-
MeHU

DopMyJHPOBATH, 3aNMCHIBATH B CHMBOJIHYECKONH
(opme 1 MILIIOCTPHPOBATHL NMPHUMEPAMH CBOIcTBa
KOpHSI N-0if CTeTeHH.

BBINOJTHATH IPeoOpa3oBaHus UPPALTHOHAIb-
HBIX BBIpA)KEHUI .

PemiaTh OCHOBHBIC THIIBI HUppanroHalIbHbIX
YpaBHEHU U HEPaBEHCTB .

I[puMeHATH NSl pelleHUs PA3THYHBIX 3aJavup-
panoHANBHEIE YpaBHEHUsI U HepaBeHcTBa . CTpo-
HUTb, YNTATh IpadUK KOPHs N-Oii cTere- HU .
Hcnoab3oBath HU(POBLIE pecypcesbl s 110-
cTpoeHUsT TpapuKOB (QYHKIUN U H3yHISHHUSUX
CBOICTB

DopMyJIbI TPHTOHOME-
Tpuu. Tpuronomerpuye-
CKHe ypaBHEHHSI

(22 v)

Cunyc, KOCHHYC B TAHT€HC YHUCI0BO-
ro apryMeHTa . ApKCHUHYC, apKKOCH-
HYC U apKTaHI'€HC YMCJIOBOIO apry-
MCHTA .

TpuroHomerpuueckass  OKpPY’KHOCTb,
OmnpeseeHne  TPUTOHOMETPUUECKUX
(yHKIMI YUCIOBOTO apryMeHTa .
OcHOBHBIE TpHUrOHOMETpHYEcKue (Hop-
Myisl . [IpeoOpa3oBanne Tpuro-HoMeT-
PUUYECKUX BBIPAYKEHUH .

Pemenue TpuroHomMeTpu4ecKux
ypaBHEHUH

OnepupoBaTh NOHSTUSIMU: CUHYC, KOCUHYCH
TaHI'€HC MIPOU3BOJIBHOIO YIJIa .

M croJsib30BaTh 3aNUCH IIPOU3BOJIBHOIO YIjla
uepe3 0OpaTHbIC TPUTOHOMETpUYecKre QyHK-
L1 .

BbInoHsATL Npeo0pa3oBaHusl TPUTOHOMETPU-UEC-
KUX BBIPAXKCHUII .

Pemiath OCHOBHBIE THITBI TPUTOHOMETpUYE-
CKUX ypaBHCHUU




IlociienoBaTe ILHOCTH M HOCHGI{OBaTeJH)HOCTI/I, CIIOCOOBI 3ajga- OHepﬂpOBaTL MOHATUAMM: 1IOCTIEA0OBATEIIb-

nporpeccun HUS TIOCNIe0BaTeNnbHOCTEH . MOHO- HOCTb, apu(dMeTHIecKast 1 reoMeTpuiIecKas

(6 1) TOHHBIE 1OCJIEIOBATEIBHOCTH . Mporpeccun; 6€CKOHEYHO yOBhIBaIOIasi FTE€OMET-
Apudmernyeckast U reoMeTpuIecKast pudeckasi mporpeccus, cyMmma 0ecKko- HEUHO
nporpeccuu . beckoneuHo yObIBaro- yOBIBaromieii reoMeTpUIECKON ITPOrpec-CHH .
iasx FeOMETPUHCCKasd MpOrpeccus . 3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMYHBIMUCIIOCO-
CyMma GeckoHeuHO yObIBaomIeiireo-  [0amu .
METPHYECKON ITPOTrPECCHH . IIpuMeHATH GOopMYITy CI0KHBIX IPOLEHTOB sl

d)opMy_]'[a CJIOJKHBIX IIPOLIEHTOB . Hc- |PelIeHus 3aj1a4 U3 peZU'H)HOf/i PpaKTUKHU (CI/IC-

NOoJIb30BaHUE Mporpeccuu Ajs pemie- ([10JIb30BaHHMEM KaJIbKyJIITOpa) .
HUSI peaJibHBIX 3aJad IMPUKIag-HOTO M cnoabpb30BaTh CBONicTBa IIOCJaeJ0BaATECIBHO-

xapakrepa CcTeil M TIporpeccHil I pelieHHs pealbHBIX
3a7a4 MPUKIIAJIHOIO XapakTepa

IloBTOpenue, 0000UIeHME, OcHOBHBIC TTOHATHS Kypca anre6opsl  |IIpuMeHsITh OCHOBHBIE IMMOHATHS Kypca anreopsl
cucreMaru3anus 3HaHmii (4 M Havajg MaTEeMaTHYECKOro aHajanW3a [ Hadajl MaTeMaTU4eCKOro aHajau3alJlsl pelie-
q) 10 xmacca, 0000IIEeHUE U cUCTEMATH- |[HUS 3aJlad U3 peajibHOU KU3HU

3arusi 3HaHUH M IPYTHUX MIKOJIBHBIX JUCIIHIUINH

PABOYASA MPOT'PAMMA YYEBHOI'OKYPCA «'EOMETPUS»

LEJIN U3YUYEHUS YUEBHOI'O KYPCA

BakHOCTh y4eOHOTO Kypca I'€OMETPHUM Ha YPOBHE CpEIHEro ooOIliero oOGpa3oBaHHs 0O0y-
CJIOBJICHA MPAKTHYECKOW 3HAYMMOCTBIO METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTATOB O0yYe-
HHUSI TECOMETPHUU B HAIPABJICHHUU JIUYHOCTHOTO PA3BUTHS OOydaromuxcsi, GopmMupoBaHusi (yHK-
LAOHAJIbHOW MaTeMaTUYECKOU I'PpaMOTHOCTH, U3YUEHUs APYTUX YYEOHBIX AUCHUILUIMH. Pa3Butue
Yy ydaluxcs IMpaBUJIbHBIX HpeIICTaB.HCHI/Iﬁ O CYIIIHOCTHU U IMPOUCXOKIACHHUHN I'COMCTPHUICCKUX a6—
CTpaKIlI/Iﬁ, COOTHOIICHHWHU PCAJIBHOTO N HACAIIBHOI'O, XapaKTCpPC OTPaAKCHUA MaTeMaTH4YeCKOU
HayKOU SIBICHUU U IPOIECCOB pPealbHOI0 MUpPA, MECTE T€OMETPUH B CUCTEME HAayK U POJIM Ma-
TEMaTHYECKOTO0 MOJEJIUPOBAHHUS B HAYYHOM TTO3HAHHUU U B MPAKTHUKE CIIOCOOCTBYET (popMUpoBa-
HUIO HAyYHOTO MHPOBO33PEHHS yYaAIlIMXCsl, a TaK)Ke KauyeCTB MBIIUJICHUS, HEOOXOIUMBIX ISl
ajanTaluu B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBNsieTCsT OJTHUM M3 0Aa30BBIX IIPEJIMETOB Ha YPOBHE CPEIHEro oomero oopas3o-
BaHMsI, TaK KakK o0OecrieunBaeT BO3MOYKHOCTD N3YyUYCHHA KaK JUCIHUITIINH GCTGCTBCHHO-HaquOfI
HAIIPABJICHHOCTH, TaK U T'YMaHUTApPHOM.

Jloruueckoe MblnieHHEe, POpMUPYEMOE MPU HU3YyUYEHHUH OOYYAFONIMMHUCS TMOHSITHUHBIX OC-
HOB T€OMETPHUU U TOCTPOCHUHU HEMOYKU JIOTUYECKUX YTBEPKIEHHUI B XOJI€ PEIICHUS T'€OMETpPH-
YeCKUX 3ajJlady, YMEHUE BBIIBUTATh U OIMPOBEPraTh T'UIIOTE3bl HETIOCPEACTBEHHO HCIIOIB3YIOTCS
IIpHu pCHICHHWH 3aJa4 CCTCCTBCHHO-HAYYHOI'O IIUKJIa, B HaCTHOCTHU HU3 KypcCa (bl/ISI/IKI/I.

VYMeHHe OpUSeHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIMISCTBEHHYIO POJIb BO BCeX 00JIaCTsIX

JIeSITeIbHOCTHU 4ejioBeka . OpueHTalusl 4ejloBeKa BO BPEMEHU U IIPOCTPAHCTBE — HEOOXOdau-
MO€ YCJIOBHME €ro COIUAIIBHOTIO OBITHS, (popMa OTpa’K€HHUsl OKPY’KarolIero MHpa, YCJIOBHUE ycC-
MENIHOTO MNO3HAaHUSI U aKTHUBHOTO MpeoOpa3zoBaHUs JeHcTBUTENbHOCTH . OnepupoBaHUE MPO-
CTPaHCTBEHHBIMU OOpa3zamMu OOBEIMHSIET pa3Hble BUAbI yUE€OHON M TPYJOBOU JIE€SITEIbHOCTH, SIB-
JIsIeTCsl OAHUM U3 MPO(ECCHOHAIIBPHO BaXXKHBIX KaUeCTB, IIOATOMY akTyalibHa 3ajadya popMUpOBa-
HUsl y OOydYarolIMXcsl MPOCTPAHCTBEHHOI'O MBIIIJIEHUsSI KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIILIE-
HUSA — CYLIECTBEHHOI'O KOMIIOHEHTA B IIOATOTOBKE K IMPAKTUYECKOU AESITEIBbHOCTU 110 MHOI'UM
HalpaBJICHUSIM.

Ilems ocBoeHust mporpaMmmbl yueOHOTOo Kypca «I'eomeTpus» Ha 6a30BOM YPOBHE OOyUYCHHS
— o0OmeoOpa3oBaTeIbHOE W OOIICKYJILTYPHOE pa3BUTHE OOyYarOIIMXCs 4Yepe3 obOecrnedeHue
BO3MOYKHOCTH TIPUOOPETEHUSI M HCHOJIb30BAaHUSI CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUN U
JIEUCTBUH, CICHU(PUIHBIX T€OMETPHUH, BO3MOXKHOCTH YCIICIIIHOTO TIPOJOJDKEHUSI OOpa3oBaHMUS
[0 CHEUATBbHOCTSIM,HE CBSI3aHHBIM C MPHUKJIATHBIM HUCIIOJIb30BAHUEM I'€OMETPHH.

[Tporpamma o reomMeTpuu Ha 0a30BOM yPOBHE MpeaHA3HAYCHA JJIsI OOYYarOIUXCsl CpeIHEeH
IIIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHCSHUI HA YPOBHE OCHOBHOTrO 0011er0o 00pa3o-
BaHus. TakuMm oOpa3oM, oOyuaronimecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTH-



YCCKUC YMCHMUMs, CBA3aHHBLIC CO CHGHH(I)HKOﬁ reoMCcTpun " HCO6XOI[I/IMBIG JJIsL )KU3HU B COBPC-
MEeHHOM o01mecTBe. KpomMe 3Toro, oHu UMEOT BO3MO>KHOCTh U3YYHTh T€OMETPHUIO Oosiee Tiry0o-
KO, €CJIW B JTaJIbHEHUIIIEM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUYCCKHUX 3HAHHUIAX B MpodeccHo-
HaAJIbHOW JIESATEIIbHOCTH.

I[OCTI/DKCHI/IC IeJIM OCBOCHUA MPOrpaMMbl O6CCH€‘-II/IB3€TC§I PECHICHHUCM COOTBCTCTBYROIIUX
3ajau. [IpuopureTHeiMH 3amadamMu OCcBOeHUsI Kypca «I['eomerpum» Ha 6a3zoBom ypoBHe B 10
KJIacCe SIBJISTFOTCSI:

¢ hopMHupOBaHUE NMPEICTABICHUS O T€OMETPUHU KaK YaCTH MHPO- BOW KYyJIBTYpPBI U OCO3Ha-
HHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

¢ hopMupoBaHUEC NPEACTABICHUS O MHOTOIPAaHHUKAX U TeJaX BpPAICHUs KaK O Ba>KHEH-
X MaTCMaTHUYICCKHUX MOJCIIAX, IMMO3BOJIAIOIINX OIMMCHBIBATHL M M3YyYAaTh Pa3HBbIC ABJICHHUS OK-
pPY>Karoliero Mupa;

e hopMHUpOBaHUE yYMEHHS pacliO3HaBaTh Ha 4YepTeKaX, MOACISX U B pealbHOM MHPE
MHOTOTPAaHHUKHU U TeJia BPAIllCHUS;

® OBJIAJICHUE METOJIAaMHU PEIICHHs 3aJiad Ha IOCTPOCHUSI Ha M300PaKCHUSIX MPOCTPAHCTBCH-
HBIX (puryp;

.(bOpMHpOBaHHC YMCHUs OIICPpUPOBATHE OCHOBHBLIMHU ITOHATHUSIMH O MHOI'OI'paHHHUKAaX H
TeJaxX BpalleHUsI U UX OCHOBHBIMHU CBOWCTBaMMU;

® OBJIAJICHUC AJITOPUTMAaMH PEIIICHUSI OCHOBHBIX THIIOB 3a/a4; (pOpMHUpOBAHUE YMEHHUS TIPO-
BOJIUTH HECJIOKHBIC JOKa3aTeIIbHBIC PACCYXKJICHUSI B XOJIC PCEIICHUS CTEPECOMETPUYCSCKUX 3ajiau
U 32J1a4C MPAKTUYSCKUM COACPKAaHUEM;

® Pa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN OO0Yy4YarolluXcCsi, IO3HABATEIIb-
HOH AKTHUBHOCTH, NCCJICJOBATCIIBCKUX yMeHHfI, KPUTUYIHOCTHU MBIINIJICHHA,

e popmMupoBaHue (YHKIIMOHAIBHONW TPaMOTHOCTHU, PEJICBAHTHOW T'€OMETPUHU: YMEHHE
pacrio3HaBaTh IMPOSIBJICHUS T€OMETPHUYECKUX MOHSITUM, OOBEKTOB U 3aKOHOMEPHOCTEM B pe-
aJIbHBIX KU3HEHHBIX CUTYAIUSIX U MIPU U3YUYCHHUH JPYTUX YUCOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHMOCTEH M 3aKOHOMEPHOCTEM, PopMyIHMpoBaTh UX HaA S3bIKE T€OMETPHUH U CO371aBaTh
reoOMeTpUUYECKUEe MOJEIHU, MPUMEHSITh OCBOCHHBIM T€OMETPUUECKHI amnapar sl PelICHUs
IIPaAKTUKO-OPUCHTHUPOBAHHBIX 3aJa4, MHTCPIPCTUPOBATL M OLCHHUBATH ITOJYYUYCHHBIC PCE3yJibTa-
ThI.

OTIUYUTETLHONW OCOOEHHOCTRIO TPOTPAMMBI SIBJISIETCSI BKITIOUEHHE B KypC CTEPEOMETPHH B
Hayaje ero W3y4deHus 3aJad, pelraeMbIX Ha yPOBHE MHTYUTHUBHOTO MO3HAHUS, U ONPEJICIICHHBIM
o6pa3oM opranu3oBaHHasi paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JJOTHUYECKOTO U TPO-
CTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIUPYET NPOTEKaHNE MHTYUTHUBHBIX IPOIECCOB, MOTUBUPYET
K JadbHEUIIeMy U3y4YeHUIO MpeIMeTa.

[Mpenmourenue oTnacTcsi HATJISIAHO-KOHCTPYKTUBHOMY METOAY OOyYeHUs, TO €CTh Teope-
TUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTUUECKOHN JIeSITeITbHO-
ctu. Pa3BuTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy y4YalllUXCsl B Kypce€ CTEPEOMETPHUU MPOBO-
JIUTCS 32 CUCT PElISHUs 3aJad Ha CO3JlaHhe MPOCTPAHCTBEHHBIX 0Opa30B W 3aJa4 Ha ONepUpoBa-
HHUE MIPOCTPAHCTBEHHBIMU oOpa3amu . Co3nanue oOpas3a MPOBOAUTCS C ONOPOM HA HATJISITHOCTD,
a oTiepupoOBaHUE OOPA30M — B YCJIOBHUSIX OTBJICUCHHSI OT HATJISITITHOCTH, MBICJIESHHOTO U3MEHEHUS

€ro UCXOJHOI'0 COACPIKAHMUA.

OcHOBHBIE coJZiep)XaTelIbHbIE JIMHUU Kypca «I'eomerpun» B 10 kiacce: «MHOrorpaHHu-
Kn», «IIpsiMble U IIJIOCKOCTHU B IIPOCTPAHCTBEY, « Tejta BpaleHus», « BEeKTOopbl 1 KOOpANHATHI
B IIpOCTpaHCTBEe». DOPMHUPOBAHUE JIOTUYECKUX YMEHUN pacCpeAeIIIeTCs HE TOJBKO 110 COIEP-
>KaTeNbHBIM JIMHUSIM, HO U T10 TOJIaM OOy4Y€HHsIHA YPOBHE CPEIHEro ooIiero oopa3oBaHusl.

Coaeprxanue 0Opa30OBaHHs, COOTBETCTBYIOIICE IIPEJIMETHBIM pe3yJIbTaTaM OCBOCHHS
paboueil mporpamMMbl, PacIpPeICICHHBIM IO ToJgaM OOYyYE€HHs, CTPYKTYpPUpPOBAHO TakuM oOpa-
30M, YTOOBI OBJIAJICHUE TCOMETPUUYCCKUMHU TMOHSATHUSIMH U HAaBBIKAMH OCYIIECTBISIIIOCH ITOCIIENO0-
BaTEJIbHO M ITOCTYIATEIIFHO, C COOJIIOJICHUEMITIPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3Ha-
HUSI BKIJIIOYAIHUCHB OOIIYIO CHCTEMY T'€OMETPHUYECKHUX IIPEJICTABIICHUN OOYyYarOnInXcs, pacliiu-
psist | yriryOossisi e€, oOpa3ysi IIPOYHBIE MHOKECTBEHHBICCBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE



B yuye6HOM 11aHe Ha uzyudeHue reomerpuu B 10 kiracce oTrBoauTtcst He MeHee2 yueb-
HBIX 4aCOB U HE McHee 53 4yacoB B HEEIIIO.

IJIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATBIOCBOEHUS PABOYEN
INPOI'PAMMBbI KYPCA
IIpeaMeTHbIe pe3yJibTaThl U3YYCHHsS T'€OMETPHH Ha 0a30BOM YPOBHE OPHEHTHPOBAHBLI Ha
JIOCTH)KECHUE YPOBHSI MaTeMaTHYECKOUW I'PaMOTHOCTH, HEOOXOJIMUMOIO JJisl YCICIIHOTO PEIICHUS
3a7a4 B peaibHOM KU3HU U CO3JaHHUE YCIOBUM i1 UX OOIIEKYJIHTYPHOI'O pa3- BUTHS.
OcBoeHnue yueOHOTro Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE CpeaHEro odIero oopa3oBa-
HUA OJOJIPKHO O6eCHe‘-II/IBaTB AJAOCTHUKCHUCCIICAYIOINX IMMPCAMCTHbBIX O6paBOBaTeJIBHBIX pe3yJibTa-
TOB:

e OrlepupoBaTh MOHATHUSIMH: TOYKA, TPsSIMasi, TUIOCKOCTb.

¢ [IpuMeHSITh aKCHOMBI CTEPECOMETPHUH U CJICJICTBUS U3 HUX MPHU PEIICHUH I'€OMETPUUYECKUX 3a-
nad.

e OriepupoBaTh MOHSATHSIMU: MAPAIIICILHOCTD U TMEPICHIUKYJISIPHOCTh MPSIMBIX U TUIOCKO-
CTEM.

¢ KitaccuduumpoBaTh B3aUMHOE PACIOJI0KECHUE MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE.

e OriepupoBaTh MNOHSITUSMH: JIByIpaHHBIN yTOJI, TPaHH JBYIpPaHHO- IO yrja, pedpo ABY-
TPaHHOTO yTJIa; JIMHESHHBIN YyToJI ABYT'PAHHOIO yIJia; TpajlyCHasi Mepa ABYTPAHHOTO yTJia.

e OniepupoBaTh MNOHSATHUSIMH: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBINYKJIbIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAHHUKA, IIPAaBUJILHBIH MHOTOIPaHHUK.

e Pacnno3HaBaTh OCHOBHBIC BHJbl MHOTOT'PAHHHUKOB (IMMUpaMHa; MpHU3Ma, MPSIMOYTOJIbLHBIN
napasiesenuIie]1, Kyo).

e KitaccuduumpoBatb MHOTOTPaHHUKH, BBIOWpasi OCHOBaHUS JUIST KilacCU(UKAIUKU (BBIMYK-
JIblIe W HEBBINYKJbIE MHOTOTPAaHHUKH;, MpPaBUJIbHBIE MHOTOTPAHHUKHU; TIPSIMbIE U HAKIJIIOHHBIE
MPU3MBI, HapajieJICHUIISIbI).

e OnepupoBaTh MOHITUSIMU: CEKYIIasl TNIOCKOCTh, CEUEHHUE MHOTOTPAaHHHUKOB.

¢ OOBSACHSITH IPUHITUIBI TOCTPOSHUS] CEYSHUM, UCTIONB3YS METOJI CJIE/IOB.

¢ CTpOUTH CEUYCHUSI MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJHSTH (BBIHOCHBIC) IJIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

e Pemark 3a/laud Ha HAXOXKJICHHE T'€OMETPHUYCSCKHUX BEJIWYHH MO oOpa3lamM HIIH aJirOpHUT-
MaM, OPUMEHSSI U3BECTHhIE aHATTUTUYECKUE METOJIbl MPHU PEIIeHUH CTaHJIapTHBIX MaTeMaTude-
CKHUX 3a- JIad Ha BBIUYHCIIEHUE PACCTOSTHUU MEXTy ABYMSI TOUKaMH, OT TOYKH J0 OPsIMOM, OT TOY-
KH JI0 TIJIOCKOCTH, MEXK/Iy CKPEIIUBAIOIIUMHUCS MPSIMBIMU .

e PemaTe 3agadW Ha HAXOXXJICHHE T'€OMETPUUYCCKHUX BEJIHYHWH MO oOpaslaM WA alro-
puTMaM, IPUMEHSSI U3BECTHBIC aHAJIUTUYCCKHUE METOJBI ITPHU PEHICHUN CTaHIaPTHBIX MaTe-
MaTHYCCKHX 3a- Jlad Ha BBIYHUCJICHHUE YTJIOB MEXIIy CKPEIIUBAIONIUMHUCS TIPSIMBI- MH, MEXIY
OPSIMOM U THIOCKOCTBIO, MEXY TIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

¢ BeaucnsaTh 00bEMBI U MJIOMIAAA MOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUpaMUuia) C
npuMeHeHUuEeM (GOPMYIT;, BBIYUCISITH COOTHOMICHUSI MEXKAY TUIONIQISIMH ITOBEPXHOCTEH, 0OBbeMa-
MH OJIOOHBIX MHOTOT'PAaHHHUKOB.

e OrrepupoBaTh IMMOHATHIMH: CHMMETPHUS B ITPOCTPAHCTBE; [IEHTP, OCh U TNIOCKOCTH CUMMET-
pHUH; LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (PUTYPHI.

¢ lI3BNeKkaTh, MpeoOpPa3OBhIBATh U UHTECPHPETHPOBATH HH(POPMAITUIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (pUTypax, MPeICTABICHHYIO Ha YepTeKaX U PUCYHKAX .

o [IpumeHsITh TeOMeTpUUECKHE (DAKTHI JUISI PEIICHUSI CTEPEOMETPHUYCCKUX 3a1ad, Ipearoiaa-
raroNIuX HECKOJIFKO IIaroB PEIICHUs, SCIIU yCIOBHUS IIPUMEHEHUS 3aJ1aHbl B IBHOW (opme.

¢ [IpuMeHsITh MpOCTEHIIINE MPOTPAaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTE-
MBI TIPH PEIICHUN CTEPEOMETPUUESCKUX 3a7ad.

e [IpyBOIUTH MPUMEPHI MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U KHU3HU, Pacro-
3HaBaTh MPOSIBJICHUE 3aKOHOB I'€OMETPHUHMB MCKYCCTBE.

e [IpuMeHsITh MOJIydYeHHBIC 3HAHHUS Ha MPaKTHKE: aHAJIU3UPOBATh peaJIbHbIE CUTYyallud M
MIPUMEHSITh M3yYCHHBIC TIOHSTHSI B IIPOIIECCE IOMCKA PEIICHUs] MaTeMaTHYECKH CHOPMYITHPO-



BaHHOU TIPOOIEMBbI, MOASTUPOBATh PEaJbHBIE CUTYyallUHd Ha SI3BIKE T€OMETPHUH, UCCISA0BATH I10-

CTPOCHHBIE MOJEIU C MCMOJIb30BAHUEM I'€OMETPUUECKUX MOHSITHI U TEOpeM, annapara ajareopsbl;

peuiath mpakTUYECKUe 3aJa4u, CBSI3aHHbBIC C HAX0XICHUEM I€OMETPUUECKUX BEIUYHH.
COJAEPKAHUE YYEBHOI'O KYPCA.

IIpsiMble M MIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, mpsiMmasi, INIOCKOCTh, MPOCTpaHCTBO. IloHsATHE 00
AKCUOMAaTHUYECKOM INOCTPOSCHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3aumMmHOe pacnosokeHue MNpsIMbIX B HPOCTPAHCTBE: IE€pECEKarolIMecs, MapajuleiibHbIE U
cKkpemmBaromuecs npsmsele. [lapannenbHOCT HNPSAMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE: Iapali-
JIEJIBHBIE TIPSIMBIE B IIPOCTPAHCTBE; IAPAJUICIBHOCTH TPEX MNPSAMBIX; NMApaJUICIbHOCTh IIPSIMOH M
IUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMU CTOPOHAMM; YIOJI MEXAy IPsIMBIMHU B IpocTpaHcTBe. [lapai-
JIEJIBHOCTh IUJIOCKOCTEH: ITapajUIebHbIE INUIOCKOCTH; CBOMCTBA NapajulelbHbIX ILIOCKOcTe . IIpo-
cTelllne NpOCTPaHCTBEHHbIE (PUI'Yypbl HA IUIOCKOCTH: TETPa’3Ap, KyO, MapajulesienuIe1; oCTPOSHUE
CCUCHUU.

IlepneHAUKYIAPHOCTH NPSIMOU U IUIOCKOCTHU: NEPIEHIUKYJIISIPHBIE NIPSIMbIE B IPOCTPAHCT-
BE, MpsIMbIE MapajuieIbHbIE U NEPIEHAUKYISIPHBIE K MJIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH
psi- MOM M IJIOCKOCTH, TEOpEMa O ONPsIMOM NEPIEHAUKYISIPHON IVIOCKOCTH. YTJIbI B HIPOCTPAH-
CTBE: YIOJI MEXKIy IIPSMOUN U INIOCKOCTBHIO; ABYT'PAHHBIA yIroJl, JMHEHHBIA yIroJl ABYTPAHHOI'O yT-
na. [lepneHaUKyIIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU /10 INIOCKOCTH, PACCTOSIHUE OT IPSIMOU
J10 TUIOCKOCTH, MPOEKIUs (QUTryphbl HA IJIOCKOCTh . [lepneHauKyasipHOCTh MJIOCKOCTEN: MPHU3HAK
MNEPIEHAUKYISIPHOCTH ABYX IUIOCKOCTeN . Teopema o TpeX NepreHaAuKyJIsApax .

MHororpanHuku

ITonsiTue MHOTrOrpaHHHKa, OCHOBHBIE 3JI€EMEHTHl MHOTOI'PAaHHUKA, BBINYKJIbIE U HEBBINYK-
JIble MHOI'OTPAaHHUKH; pa3BEepTKa MHOIrorpaHHuka . [lpyu3ma: Nn-yroapHasi npu3ma; rpaHd U OCHO-
BaHUs MPU3MBI; IpsiMasi 1 HaKJIOHHAs MPU3MBbl; OOKOBAasi U MOJIHAS MOBEPXHOCTh NpU3MHbI . Ila-
pajuienenunen, NpsAMOyYTOJIbHBIN IapajuleJenunes u ero ceolicrea . [lupammuaa: N-yroapHast nu-
paMuaa, TpaHUu U OCHOBaHHUE MUpPaMUbl; OOKOBasl U MOJHAsI MOBEPXHOCTh IMUPaAMUbI; MPABUIIb-
Hasi 1 yCEUCHHAas NIMpamMua . DJIEMEHThl NPpU3Mbl U NUpaMuAbl . IIpaBHiIbHBIE MHOTOIpaHHUKU:
MOHSATHE NPaBUIBHO- TO MHOTI'OTpaHHUKA; MpaBUJIbHAS MpU3Ma U NpaBUJIbHAs MUpaMU- Aa; Ipa-
BUWJIbHAsI TPEyrojbHasl MUpaMuaa U NpaBWIbHBIN TeTpadip; Ky0 . IIpencraBienue o npaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa’Ap, AoAeKa’dAp U ukoca’ap . CeyeHust Npu3Mbl U MUPAMUIBI .

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSIMOU, MIIOCKOCTH.
DJIEMEHTBbl CHMMETPHUH B IIMpaMUiax, apajuleenuIe1ax, IpaBUIbHbIX MHOTOIPaHHUKAX.

BbluncieHue 371€MEeHTOB MHOTOTpaHHHMKOB: pebpa, auaroHanu, yrisl. llmomans OGokoBOM
MOBEPXHOCTH U TIOJIHON MOBEPXHOCTH IPsi- MOW MPHU3MBI, TJIOIIAb OCHOBAHUM, TeopeMa 0 OOKOBOM
MOBEPXHOCTH NPsIMOM NpU3MBI. [1omans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOU MUpa-
MU/IbI, TEOpEMA O IUIoMIAAU yceueHHON nupamuibl. [lonstue 06 o6wveme. O6BEM nUpamMuAbl, IpPU3-
MBI.

ITono6HbIe Tena B mpocTpaHcTBe. COOTHOILISCHUS MEX/Ty IUIOIIAISIMU TOBEPXHOCTEN, 0ObEMa-
MM TI0JIOOHBIX TEJl.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

Ha3Banue pa3snesa (TeMbI)Kyp-

OcHoBHOe coep:kaHue OcHoBHBIE BUABI AeATEIbHOCTH YUYAIIUXCS
ca, (KOJNYecTBO 4acoB)




Beenenne B crepeomerpuio(10

)

OCHOBHBIC TTOHATHUS CTEPEOMETPHUH:
TO4YKa, IpsiMasi, INIOCKOCTb, IIPO-
crpaHcTBo. [IpaBuia H306paxeHus
Ha PUCYHKax: U300pakeHUs I10C-
KOCTeH, mapaIeIbHBIX IPSMBIX (OT-
PE3KOB), CEpeIMHBI OTPE3KA.
TToHsATHS: IIepeceKaroIecs MI0CKO-
CTH, IEPECEKAIOLINUECs IpsiMast

U TUIOCKOCTb.

3HAaKOMCTBO C MHOI'OT'PaHHUKAMH,
n300pakeHne MHOTOTPaHHUKOB Ha
pHUCYHKaX, Ha MMPOSKIIMOHHBIX Yep-
Tekax. HaganpHbIe cBeieHUsI 0
KyOe u mupamuae, uxX pa3BEPTKUHA
Monenu. CedeHHus MHOTOI'paHHH -
KOB.

ITonsiTne 06 AKCHOMAaTUYECKOM I10-
CTPOCHHUH CTEPEOMETPHUH: aKCHOMBI
CTEePEOMETPHH U CISICTBHUS U3 HUX

AKTYaJu3upoBaTh (PaKThl U METOAbI TUIAHAMET-
pUH, PEICBAaHTHBIE TEME.

IlosryuaTs npeacTaBiIeHHUsI O IPOCTPAHCTBEH-
HBIX (UTypax, pa3dupaTh NPOCTEUIIIHE ITPaBUIa
M300pakeHust 3TUX QUTyp.

HN300paxkaTh NPAMYIO U IIJIOCKOCTHh Ha PUCYHKE.
Pacno3zHaBarb MHOTOIpaHHUKH, MUPaAMHUIY,KYO,
Ha3bIBATh UX DJIEMEHTEHI.

JleaaTh PUCYHOK KyOa, TUPaMUIbI, HAXOJIUTh
OIIMOKH B HEBEPHBIX U300paKCHUSIX.
3HAKOMHUTBLCS C CCUCHUSIMU, C METOJIOM CJICJIOB;
MCIIOJIL30BAaTh ISl IOCTPOCHUSI CEUSHUS METO
CIJIeIOB, KPaTKO 3aIIMCHIBAThIIATH ITOCTPOCHUS
CCUCHHUSI.

Pacnmo3HaBaTh BUJ CCUCHUS H OTHOIIICHUIL,B
KOTOPBIX CEUCHHUE JICIUT pedpa Kyba, Haxo-

UTH IUIONIAAb CCUCHMS.

Hcnoyb3oBaTh Nogo0He MpH PELICHUN 3a/1a9Ha
MOCTPOCHUE CEUCHUH.

3HAKOMHUTBCH C aKCHOMAaTHYECKUM ITOCTPOSHUEM
CTEpPEOMETPHH, C AKCHOMaMH CTEPECOMETPHH U
CJICICTBUSIMHU U3 HUX.

N1110cTPUPOBATh AKCHOMBI PUCYHKaMU
¥ IIpUMepaMH U3 OKpY>Kalollleil 00CTaHOBKHU

IIpsiMble ¥ MJI0CKOCTH

B npocrpauncrse. [lapaJ-
JIeJIbHOCTD NPSAMBIX

U IJIOCKOCTei

(12 v)

B3aumHoe pacnosiockeHue MNpsMbIX

B IIPOCTPAHCTBE: MEPECEKAIOIINeCs,
mapajieIbHbIE U CKPEIUBAIOIINECS
npsiMbIE.

INapannenbHOCTh NPSIMBIX U IIIOCKO-
CTell B NPOCTpPaHCTBE: Napajlie/IbHbIC
MpsIMBbIE€ B IMIPOCTPAHCTBE; Mapasjeilb-
HOCTB TPEX MPSIMBIX; MAPAIUIEIBHOCTH
OpsIMOM M TNIOCKOCTH.

VYTaBI ¢ COHAaNpaBIeHHBIMU CTOPOHA-
MU; yTOJI MEXY MPSIMBIMHU B TIPO-
CTpaHCTBE.

[MTapannenbHOCTh MIIOCKOCTEMN:
napaJsuliebHble IJIOCKOCTH; CBOMCTBA
MapaIeabHBIX TUIOCKOCTEH.
IIpocreiimue npocTpaHCTBEHHbIE
¢urypsl Ha INIOCKOCTH: TETpa’/p,
Ky©0, mapaJiesenumne/1; IoCTPOSHHE
ceueHUH

AKTyaJu3HPOBaTh (PaKThl U METOIBI IUTAHUMET-
puH, peleBaHTHBIE T€ME, IIPOBOINUTH

QHAJIOTUU.

IlepeuncasiTh BO3MOXKHBIE CIIOCOOBI PaCIIOIOXKe-
HUS IBYX IPSIMBIX B IIPOCTPAHCTBE,
WUIFOCTPUPOBATh UX Ha IIpUMeEpax.

JlaBaTh onpeaeJaeHue CKPeIBarOIIUXCs
MpsIMBIX, POPMYIHPOBATH MIPU3HAK CKPEIH-
BAIOIINXCSI IPSIMBIX U IIPUMEHSITH €0 MPHU pellre-
HUW 3a7ad.

Pacno3naBaTh nNpu3My, Ha3bIBaTh €¢ DJIEMEHTHI.
CTpPOMTH CEUCHUS MPU3MBI HAa TOTOBBIX
uepTexax.

IepeuncasiTh BO3MOXKHBIE CITOCOOBI B3aMHO-
TO PACIIOJIOXKEHHUS MPSIMOIT M INTOCKOCTH

B IIPOCTPAHCTBE, IPUBOAUTH COOTBETCTBYIOLIHE
MpUMepsl U3 PEaTbHON KU3HHU.

JlaBaTh ompeaeaeHue MapauIeIbHOCTH

MpsIMOM U IJIOCKOCTH.

DopMyIHPOBATH NPU3HAK NAPAUICIIBHOCTH
MpsIMON M TNIOCKOCTH, YTBEPKIAECHUE O TIPSIMO
TepecedeHus IBYX MI0CKOCTEH, TPOXOIAIINX
uepe3 mapasuleNbHbIE TPSIMBIC.

Pemath npakTuueckue 3aJauyd Ha IIOCTPOEHUE
CEYEeHUW MHOTOTpaHHUKA .

OO0BACHATH CIIy4au B3aUMHOI'O PACIIOI0KEHHUS
IJIOCKOCTEM.

Ha3BaHue pa3szaeia (TeMbI)Kyp-
ca, (KOJIM4ecTBO YacoB)

OcHOBHOe cofiep:kaHne

OcHOBHBIE BHIBI AeSITEJbHOCTH YYAIIMUXCS

JlaBaTh onpeaeaeHue MapauIeIbHBIX TIJI0CKO-
CTei; IPUBOAUTE NMPUMEPHl U3 pPeaTbHOH >KH3HU

U OKpYy’Karolleil 00CTaHOBKH, WILTIOCTPUPYIOLIHE
rnapaieIbHOCTh Tu1IocKocTel. Ucmoib30BaTh
[MPU3HAK NapauIeIbHOCTH IBYX IIOCKOCTEH,
CBOICTBA MapajulebHbBIX INIOCKOCTEH IIpHU pelie-
HHMU 3a7a4 Ha ITIOCTPOCHHUE .

OO0BSICHATH, YTO HA3BIBACTCS MapaJUICIEHBIMIIPO-
CKTHUPOBAHUEM U KaK BBIITOJIIHACTCA IMPOCKTUPOBA-
Hie (GUryp Ha MJIOCKOCTD.

N300paxkaTh B NapajuleIbHOW MPOSKINUPA3INY-
HbIE TeOMETPUYECKHEe (PUTYPHI.

MoaeMpoBaTh peallbHbIE CUTYAIlUH Ha SI3bIKE
TeOMETPUH, HCCIIEN0BATh TMOCTPOEHHbIE MOJETH
C HCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHSITUHN.

M cnmoabp30BaTh IIpH PEIISHUH 3a7ad Ha IIOCTPOE-
HHE CEUSHUN MOHSATHE MapauIeIbHOCTH, IPU3HA-
KU M CBOMCTBA MapalyIebHBIX MPSAMBIX Ha IJIOC-
KOCTH




IepneHaAuKy/ISIPHOCTD
NPSAMBIX U IJIOCKOCTei
(12 u)

IleprieHIUKYISIPHOCTD IIPSIMON

U TIJIOCKOCTH: TIEPIEHINUKYIISIPHBIE
NpsiMbI€ B IPOCTPAHCTBE, MPSMBIE
napaijelibHblC U IIePIEHIUKYJISIP-
HBbIE K INIOCKOCTH, IIPU3HAK EPIICH-
JUKYISPHOCTH MPSAMON U MIIOCKOCTH,
TeopeMa O IPSIMOU NepIeHIUKYISP-
HOH INIOCKOCTH

IleprieHnUKYISIp U HAKIIOHHBIE:
paccTostHuE OT TOYKH JI0 TNIOCKOCTH,
paccTossHHUE OT IPSIMOU 1O MIOCKO-
CTH.

AKTYaJIM3UPOBaTh (HaKThl U METO/IbI IUIAHU-
METpPUH, peJIeBaHTHBIE TEME, TPOBOAUTEL aHAJIO-
rUu.

OO0BACHATDH, KAKOU Yrojl Ha3bIBaeTCs yrjioM
MEXy II€PECEKAIOIMUMUCS MPSMBIMH,

CKPEIIMBAIOIINMUCS MPSAMBIMH B MIPOCTPaH-
CTBE.

JlaBaThb onpejesieHUe TEPIeH IUKYJIISIPHBIX
MPSIMBIX U TIPSIMOW, TIEPIICHIUKYIISIPHOM

K IJIOCKOCTH.

HaxoauTh yIriisl MeXXIy CKPEIIMBAIOIUMUCS
PSIMBIMH B KyO€ U ITHpaMu/ie.

IIpuBOAUTHL NPUMeEPHI U3 PCAIbHON KU3HU

1 OKpy»arolieii 00CTaHOBKH, HILTIOCTPUPYIO-
[I1e TEPIEHANKYISIPHOCTD MPSMBIX B MPO-
CTPAHCTBE U MEPNEHINKYISIPHOCTD MPSMON

K TUTOCKOCTH.

DopMyJIMPOBATh IPU3HAK MEPIEHIUKYIISIPHO-
CTH MPSIMOI U MIOCKOCTH, IPUMEHSTh €ro Ha
MPaKTHKE: OOBSICHITH MEPICHINKYIISIPHOCTD
peOpa Kyba U AuaroHalii ero rpaHu, KoTopas
ero He COACP)KUT, HAXOAUTh JUTUHY JUArOHAIIN
Ky0a. BEIYHCIISTE BBICOTY IIPaBHIIBHOW Tpe-
YTOJIbHOM U NPaBUIIBHOM YEThIPEXYTOJIbHONU
mupaMu 1o JuTHHaM pebep.

PemiaThb 3agaun Ha BBIYUCIICHUS, CBA3AaHHBIE C
ePIICHIUKYJISIPHOCTBIO IIPSIMOI M INIOCKOCTH,
C MCTIOJIb30BAHUEM IIPU PEIISHNN INIAHUMET-
pUdecKnx (pakTOB U METOIOB.

OO0BbSCHATH, YTO HA3BIBAIOT NEPIICHAUKYIISIPOM U
HAKJIOHHOM M3 TOYKH K IJIOCKOCTH; MPOEKIHEH
HAKJIOHHOI Ha IUIOCKOCTh. OOBSICHITh, UYTO Ha-
3BIBACTCSI PACCTOSIHHEM: OT TOYKH JI0 TUIOCKOCTH;
MEKy TTapajuieIbHBIMU INIOCKOCTSIMH; MEXKTY
NpsIMOU U MapajuleIbHOU €M IJIOCKOCTBIO; MEX-
Ty CKPEITUBAIOITUMHUCS TIPSIMBIMH.

HaxoauTs 5TH pacCTOSIHUS B MPOCTHIX CIIydasx
B KyOe, mupamue, mpu3Me.

MopaeaupoBaTh peaabHbIE CUTYyallnH Ha SI3BIKE
T€OMETPUH, UCCIIeIOBAaTh MOCTPOSHHBIE MOIEIN
C HMCIOJIb30BAHUEM I'€OMETPUUECKUX IMOHSATUM.
Hcnonb30BaTh pU pelICHUH 3a7a4 Ha 110-
cTpoeHue ceueHui Teopemy [ludaropa,
CBOMCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB

VYriasl MexkIy NpsIMbIMH
M MJIOCKOCTAMH

(10 9)

YAl B IPOCTPAHCTBE: YrOJl MEXIY
MNPsIMOM U TJIOCKOCTHIO; IBYTPAHHbBIHN
YTOJI, IMHEHHBIN yroa AByTpaHHOTO
yriaa.

INepnieH UKy ISIPHOCTH TIIOCKOCTEH:
MIPU3HAK NEPIICHIUKYIISIPHOCTH ABYX
mockocte. Teopema o Tpex nep-
TIEHIUKYJISIpax

AKTYyaJM3UpoBaTh (PaKTHl 1 METObI TUIAHU-
METpPHUH, PEJIEBAHTHBIE TEME, MPOBOAUTE aHa-
JTOTUH.

JlaBaTh ompeaeseHne yria Mexay npsMoin
[JI0CKOCTBIO, (DOPMYINUPOBATH TEOPEMY

0 TPEX MEePIeHINKYJISIpax U 00paTHYIO K HEM.
HaxoauThk yroy Mexay IpsiMoif U TJIOCKOCTBIOB
MHOTOTpaHHUKE, PAaCCTOSIHUE OT TOYKH JI0 Tpsi-
MO Ha TIJIOCKOCTH, HCTIOJIB3YSI TEOPEMY

0 TPEX MepneHANKyIsIpax. [IpoBoauts Ha
uepTeXKe MEPHESHAUKYIAP: U3 TOUKH Ha
MPSMYIO; U3 TOUYKH Ha TIJIOCKOCTb.

JlaBaTh omnpeneneHyue ABYIPaHHOTO yIjia U €ro
>1eMeHTOB. OOBSCHATH PAaBEHCTBO BCEX JIMHEH-
HBIX YTJIOB IBYTPAHHOTO yTIJIa.

HaxoauTh Ha 4epTe)xe ABYIpPaHHBIM yroa mpu
pebpe mupamMuabl, TPU3MBIL, MTapaijIeIeIUIIe 1a.

JlaBaTh ompeejeHHe yria MEXIy IIOCKOCTSIMH.
JlaBaTb onpesesieHue 1 GpopMyJIupoOBaTHIPU3HAK
B3aMMHO ITEPIICHIUKYJISIPHBIX TIOCKOCTEH.
HaxoauThs yrisl MeXXIy IDIOCKOCTSIMU B KyOeu
rupamuze.

M cnoJib30BaTh MPU PEILICHUU 3371a4 OCHOBHBIC
TEOpPEMBI U METOBI IUIAHUMETPHH.
MoaeaupoBaTh peallbHbIC CUTYAIH Ha SI3BIKE
TeOMETPUH, HCCJIET0BATH ITOCTPOCHHEIC MOJCIH C
HCITOJIB30BAaHUEM T'€OMETPHUYECKHUX MOHITHIA.

M cnoJyib30BaTh IIPU PEIICHUM 33/1a4 Ha I10-
CTPOSHHME CCYEHHMII COOTHOIICHUS B IPSIMO-
YTOJILHOM TPEYTOJIbHUKE.




Mmuororpannuku (10

)

ITonsiTne MHOTOrpaHHUKA, OCHOBHBIC
3JIEMEHTBI MHOI'OI'PAHHUKA, BBIITYK-
JIbIE ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOTpaHHHKA.

TIpu3ma: N-yrojpHas IpU3Ma; TPaHu
M OCHOBAHMSI IPU3MBI; IIpsiMast

M HAKJIOHHAsl IPU3MbI; OOKOBast

M TIOJIHAs IOBEPXHOCTDH MIPU3MBI.
ITapannenenumnen, NpsiIMOYTOJILHBII
rapaJuiesIeIune ] U ero CBoicTBa.
TTupamuaa: N-yroyibHasi mupaMmuja,
TPaHU M OCHOBAaHHUE IHPAMHUJIBI;
OGOKOBas M MOJIHASI TOBEPXHOCTh

MUPaMUIBI; TPABIIIBHAS U yCEUCH-
Has MUpaMuaa.

DaeMeHTHI IPU3MBI U TTHPAMHUIbI.
ITpaBuibHBIE MHOTOT'PAHHUKH: I10-
HSITHE NPAaBUIIFHOIO MHOTOIpaHHH-
Ka; IMpaBUIbHAsI IPU3Ma U MPaBUIb-
Has MUpaMuaa; MpaBUIIbHAs Tpe-
yrojbHasi MTUpaMHUAa U MPaBUIbHBIN
TeTpasp; ky6. IlpencraBinenueo
MPaBUIBHBIX MHOTOTPAaHHHUKAX: OK-
Tasp, JOACKAdAP U HKOCASIP.
CHUMMeTpHsI B IIPOCTPAHCTBE: CUMMET-
pUs OTHOCUTEIBHO TOUKH, IIPSIMOH,
TJIOCKOCTH. DJIEMEHTHl CHMMETPHUH B
nupamMuaax, napamieJenunenax, mpa-
BUJIBHBIX MHOTOTPaHHHUKAX.
Brrancnenne 31eMeHTOB MHOTO-
TPaHHHUKOB: PEOpa, AUArOHAIIH, YTIIEL.
ITnomans 6GOKOBOIT TOBEPXHOCTH

U TIOJIHOM MOBEPXHOCTHU MPSIMON
MIPU3MBI, TUIOIAIb OCHOBaHUH, TE€O-
pema o OOKOBOH MOBEPXHOCTH TIPS~
Moit ipu3Mebl. [Inomans O0KoBoOM Mo-
BEPXHOCTHH TTOBEPXHOCTH MPABUIH-
HOM mupaMHUIbI, TEOpeMa O TIOIAIN
OOKOBOM MOBEPXHOCTH yCEUCHHOM
TTHUPAMHAIBI

AKTyaJau3upoBaTh (DAKTHI ¥ METO/bI IUTAHUMET-
pUH, pelieBaHTHBIE TeME, NPOBOAUTHL AHAJIOTHH .
JlaBaTh onpee/eHne rnapasnieaenuena, pac-
O3HABATBL €ro BUABI U U3y4aTh cBoKcTBa./la-
BATh ONPEIEIICHNE TUPaMU/IbI, PACNIO3HABATH
BUJIbI IUpaMUJl, (POPMYIHMPOBATH CBOMCTBA pe-
Oep, rpaHeii ¥ BBICOTHI IPaBUILHON MMUPAMUIBL.
HaxoauTh IUIOMa s MOJHON U GOKOBOUITOBEPXHO-
CTH MUPAMUIBI.

JlaBaTh onpejae/ieHUe yCECUSCHHON MUPaMUIbI,
Ha3bIBaTh €C AJICMEHTBHL.

DopMyIMPOBATH TEOPEMY O ILIOMIATH OOKOBOI
MOBEPXHOCTH NPABWILHON yCEUCHHON MUPaMUIBI.
Pemarh 3a/1a4n Ha BEIYUCIICHUE, CBSI3aHHBIC C
mUpaMHUIaMH, a TAKXKE 3a/1a49 Ha IOCTPOCHUE
CeUueHUH.

/laBaTh onpenejieHHe MPU3MbI, PACMO3HABATHBU-
bl IPU3M, M300pakaTh NPU3MBI Ha YepTEXKe.
HaxoauTh muiomans MOJIHOW MM OOKOBOMIOBEpPX-
HOCTH MPHU3MBI.

HN3yuyaTh cooTHONICHUS DiJiepa JUisl yuciaape-
Oep, rpaHeil U BepIIuH MHOrorpanHuka. U3y-
YyaTh BUIBl NPAaBIWIBHBIX MHOTOTPAaHHUKOB, HX
Ha3BaHUs U KOJIMYECTBO rpanei. U3yuarTs cum-
METPHUIO MHOTOTPAHHUKOB.

OO0BSCHATH, KAKHE TOYKUA HA3BIBAIOTCS CHM-
METPUYHBIMH OTHOCHUTEJIFHO JaHHOI TOYKHU,
OPSIMOI WJTM TIIOCKOCTH, YTO HA3bIBAOT IICH-
TPOM, OCBIO HJIU MIJIOCKOCTBIO CUMMETPUH PH-
TypBHI.

IIpuBoaUTH NpUMeEPBI CHMMETPUIHBIX HUTYPB
apXUTEKType, TEXHUKE, IPUPOJIL.

Mo/ie TMpOBaTh pPeajbHBIC CUTYAIlMH Ha SI3bIKE
reOMETPHH, HCCIIEI0BATh OCTPOSHHEIEC MOJICIINC
HCIIOJIb30BAaHHEM T'€OMETPUICCKHUX ITOHSTHIA,
HMCIOJIB30BATh M0100HMe MHOTOI'PaHHUKOB

O0BbEMBI MHOTOTPAHHUKOB(8

)

Tlonstne 06 o0beme. OOBEM TTHpaMU-
JIbI, TIPU3MBI

AKTYyaJIH3UMpPOBATh (DAKTHI ¥ METO/bI TUTAHUMET-
pun, peeBaHTHBIE TEMe.

OOBACHATH, KaK U3MEPSIIOTCSI OOBEMBI TeJl,
MpoBOAs aHAIOTHI0. POPMYJINPOBATH OCHOB-
HbIE CBOMCTBa OOBEMOB.

U3y4aTs, BEIBOAUTH (POPMYJIBI OOBEMa MPsi-
MOYT'OJIBHOT'O ITapajulesienunea, Ipu3Mbln
MIPaMHIBL.

BbIuMcIsiTh 005EM IPU3MBI M MUPAMUIBI TTOMX
PJIEMEHTaM.

IIpuMeHATHs 00BEM IJIS PEIICHUS CTepEeOMeTpHYe-
CKHUX 3a/1a4 U JJIs1 HAXO0XKJACHUST TeOMETPHUICCKUX
BEJTMIHH.

MoieTMpOBaTh pealbHbIE CUTYAIlMH Ha S3BIKE
reOMEeTpPHUH, UCCIAeA0BATH TOCTPOSHHBIE MOIEIIH
C HCIIOJIB30BAHUEM T'€OMETPUUYECKUX IMOHATHH

ToBTOpenHe: cedenusi,pac-
CTOSTHHSI H YTJIbI
8w

ITocTpoeHue cedeHU B MHOTIOTpaH-
HHKE.

Brruucnenue paccTosiHuil: MexXIy
JBYMsI TOUKaMHU, OT TOYKH A0 Ipsi-
MOH, OT TOYKH JI0 TUIOCKOCTH; MEXITY
CKPEILIMBAIOIIUMHUCS MPSAMbBI-MU.
Brruucnenue yrioB: Mexay CKpe-
IHUBAIOIIUMUCS MPSMBIMHU, MEXITY
MPSIMOM M TIJIOCKOCTBIO, ABYTPaHHBIX
YIJIOB, YIJIOB MEXKY INIOCKOCTSIMU.

CTpouTh CeYeHHE MHOTOTPAHHUKA METOJIOMCIIe-
10B.

/laBaTh ompesejieHNe PACCTOSIHUS ME&KAYQUTrypamu.
HaxoauTh paccTosiHUE MEXy NapauieIbHBIMU
IUIOCKOCTSIMH, MEXY IIJIOCKOCTBIO U ITapai-
JIeJIbHOM el NpsIMON, MEXy CKPEIIUBAIOIIH-
MUCS IIPSIMBIMU.

CTpoUThL JIUHEHHBIA yroa ABYI'PAHHOI'O yIJja
Ha 4EpPTEKE MHOIOIPAHHUKA U HAXOIAUTh €ro
BCJIMUUHY.

Haxoaurth yriabl MEXAy IUIOCKOCTSIMU B MHO-
rorpaHHUKaxX




TemaTnuyeckoe MIIAHMPOBAHUE

Ne HaumenoBanue paznesoB u teM | KosmyecTBo yacoB Jdara mu3yde- | DJIeKTPOHHbIE (uudpo-
BCEro KOH- MPaKTH-
TPOJIbHBIE | YecKHe
paboThI pabdoThI
Paznen 1 YnciioBble pyHKIMM
1.1. Omnpeenenne YUCIOBON QyHKIMH H | 2 0 1 https://infourok.ru/prezentaciya-po-
CrocoOBI e¢ 3amaHus matematike-na-temu-chislovie-
funkcii-klass-563824.html
1.2. CBolicTBa (yHKIUHI 3 0 2 https://infourok.ru/prezentaciya-na-
temu-funkciya-svoystva-funkcii-
algebra-klass-346141.html
1.3. Ob6patHas pyHKIUSI 1 0 0 https://infourok.ru/prezentaciya-po-
algebre-klass-po-teme-obratnaya-
funkciya-475676.html
Hroro mo pazneny: 6 0 3
Paznen 2 Tpuronomerpuyeckne pyHKIHH
21 UwmcnoBas OKpYKHOCTh 1 0 0 https://infourok.ru/prezentaciya-po-teme-
chislovaya-okruzhnost-4984098.html
2.2 YucnoBast OKpYKHOCTb 1 0 0 https://nsportal.ru/shkola/algebra/library/
Ha KOOPAMHATHOMH MIOCKOCTH 2015/11/03/chislovaya-okruzhnost-v-
koordinatnoy-ploskosti
2.3 O0630pHBIii YpOK 1 0 0 https://infourok.ru/prezentaciya-po-
algebre-i-nachalam-analiza-na-temu-
chislovaya-okruzhnost-na-koordinatnoy-
ploskosti-klass-1034773.html
24 KonTtpoabnas pagora Ne 1 «Uu- 1 1 0 https://infourok.ru/material.html?mid=17
CJI0Basi OKPYKHOCTDH) 192
25 Cunyc u kocuHyc. TaHTeHC U KO- 2 0 1 https://infourok.ru/prezentaciya-po-
TAHTEHC. algebre-i-nachalam-matematicheskogo-
analiza-v-10-klasse-na-temu-funkcii-
sinus-kosinus-tangens-kotangens-
4249543 .html
2.6 Tpuronomerpuieckne GyHKIUH 2 0 1 https://infourok.ru/prezentaciya-
YUCIIOBOTO apryMeHTa trigonometricheskie-funkcii-chislovogo-
argumenta-10-klass-4619371.html
2.7 Tpuronomerpudeckne GyHKIUH 2 1 1 https://infourok.ru/prezentaciya-po-
YIJIOBOTO apryMeHTa algebre-i-nachalam-analiza-na-temu-
trigonometricheskie-funkcii-uglovogo-
argumenta-klass-1034753.html
2.8 DopmyITel TPUBEICHUS 2 0 1 https://infourok.ru/prezentaciya-po-
algebre-na-temu-formuli-privedeniya-
klass-1114333.html
2.9 O030pHBIii ypOK 1 0 0 https://infourok.ru/prezentaciya-po-
matematike-dlya-uroka-po-teme-
formuly-privedeniya-10-klass-
5193712.html
2.10 | Kourpoabnas pagora Ne2 «Tpu- | 1 1 0 https://multiurok.ru/files/kontrolnaia-
roHoMeTpHuecKHe (PyHKIUMI» rabota-po-teme-trigonometricheskie-f-
6.html
2.11 OyHKuuM y=sin X, ee cBoiicTBa U 2 0 1 https://www.yaklass.ru/p/algebra/11-

rpadux

klass/grafiki-trigonometricheski-funktcii-
7226004/svoistva-funktcii-y-sin-x-i-ee-
grafik-10784/re-267730ef-f1b2-4e44-
b693-cfafe23d5ec9
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2.12 DyHKINH y=COS X, HX CBOHCTBA U https://www:.yaklass.ru/p/algebra/11-
rpaduk klass/grafiki-trigonometricheski-funktcii-
7226004/svoistva-funktcii-y-cos-x-i-ee-
grafik-10783/re-25f9a2dd-12ec-4034-
b283-f0a0973c4f52
2.13 IMepuonuynocTs GyHKIMIT y=sin X, https://peskiadmin.ru/urok-

y=cos X

periodichnost-funkcii-y-sinx-y-cosx-
sinus-sin-x-i-kosinus-cos.html
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2.14 IIpeob6pa3oBanue rpadukoB TpUro- | 2 https://reshator.com/sprav/algebra/10-11-

HOMETPHYECKHX ()YHKIIHH klass/preobrazovaniya-grafikov-
trigonometricheskih-funkcij/

2.15 DyHKIMU y=tg X, y=ctg X, 2 https://www.yaklass.ru/p/algebra/11-

X CBOHCTBA U rpadyKH klass/grafiki-trigonometricheski-funktcii-
7226004/svoistva-funktcii-y-tg-x-y-ctg-
x-i-ikh-grafiki-10785

2.16 O030pHBIii YpOK 1 http://school.xvatit.com/index.php?title=
%D0%A4%D1%83%D0%BD%D0%BA
%D1%86%D0%B8%D0%B8_y_%3D_t
ax,_y_%3D_ctgx,_%D0%B8%D1%85
%D1%81%D0%B2%D0%BE%D0%B9
%D1%81%D1%82%D0%B2%D0%B0
%D0%B8_%D0%B3%D1%80%D0%B0
%D1%84%D0%B8%D0%BA%D0%B8
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Paznen 3. [lapaaiieIbHOCTb NMPSIMBIX U IJIOCKOCTEH

3.1

[TapannensHOCTh NPAMBIX, IPSIMOM
1 TIOCKOCTH.

4

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
parallelnosti-priamykh-priamoi-i-
ploskosti-9253/re-15895537-90b0-4f1f-
b6bd-4ed1e3c5b600

3.2.

B3anMHoOe pacrosioxeHue IpsiMbIX B
MPOCTPAHCTBE. YTOJI MEXY Ipsi-
MBIMH.

KonTtposbHas pa6ota Ne4 mo teme
«AKCHOMBI cTepeoMeTpuu. B3a-
HMHOE PACHOJIOKeHHe MPSIMbIX,
NpAMOii 4 mIocKocTH». (20MuUH)

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-
skreshchivaiushchikhsia-priamykh-ugol-
mezhdu-priam_-11302/re-a224bc37-
6cce-4611-b28c-1d8214149f6f
https://uchitel.pro/%D0%B3%D0%B5%
D0%BE%D0%BC%D0%B5%D1%82%
D1%80%D0%B8%D1%8F-10-
%D0%BA%D0%BB%D0%B0%D1%81
%D1%81-
%D0%BA%D0%BE%D0%BD%D1%82
%D1%80%D0%BE%D0%BB%D1%8C
%D0%BD%D0%B0%D1%8F-
%E2%84%96-1/

3.3.

[TapannenbHOCTh MIOCKOCTEN.

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-priznak-i-svoistva-
parallelnosti-ploskostei-11034/re-
311fc650-3961-4289-922¢-
f59675b79590#:~:text=%D0%9IF%D1%
80%D0%B8%D0%B7%D0%BD%D0%
B0%D0%BA%20%D0%BF%D0%B0%
D1%80%D0%B0%D0%BB%D0%BBY%
D0%B5%D0%BB%D1%8C%D0%BD%
D0%BE%D1%81%D1%82%D0%B8%2
0%D0%BF%D0%BB%D0%BE%D1%8
1%D0%BA%D0%BE%D1%81%D1%8
2%D0%B5%D0%B9.,%D0%BF%D0%
BB%D0%BE%D1%81%D0%BA%D0%
BE%D1%81%D1%82%D0%B8%2C%2
0%D1%82%D0%BE%20%D1%8D%D1
%82%D0%B8%20%D0%BF%D0%BB
%D0%BE%D1%81%D0%BA%D0%BE
%D1%81%D1%82%D0%B8%20%D0%
BF%D0%B0%D1%80%D0%B0%D0%
BB%D0%BB%D0%B5%D0%BB%D1
%8C%D0%BD%D1%8B.

3.4.

Terpasap u napaienenunes,.

https://resh.edu.ru/subject/lesson/5444/co
nspect/221485/

3.5.

O0630pHBIH YPOK

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/elementy-tetraedra-i-
parallelepipeda-11923/re-29cfa72f-ca01-
49e6-b552-336b3d7725e2
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3.6.

KonrtposbHast padota NeS no teme
«[Tapa/1eJIbHOCTD IVIOCKOCTEH.
Terpasap. Ilapanienenunen».

https://infourok.ru/kontrolnaya-rabota-
po-geometrii-parallelnost-ploskostey-
tetraedr-i-parallelepiped-klass-
705992.html

Hroro no pazgeny:

18

10

Paznen 4. TpuronomeTpuyecKkue ypaBHeHHs

41

Apkxocunyc. Penienue ypaBHeHus
Cost =a

https://interneturok.ru/lesson/algebra/10-
klass/trigonometricheskie-
uravneniyab/arkkosinus-i-reshenie-

uravneniya-cos-t-a

4.2

Apxcunyc. Pemenue ypaBHeHUst
sint =a

https://www.yaklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia-
9145/arksinus-i-reshenie-uravneniia-sin-
x-a-11159/re-99839¢92-3f71-4238-b0e8-
3fa8abedbad3

4.3

ApKTaHreHC U apKKoTaHreHe. Pe-
LIEHWEe ypaBHEHuH tan x=a,cot x=a

https://www.yaklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia-
9145/arktangens-i-arkkotangens-
reshenie-uravnenii-tg-x-a-ctg-x-a-
11163/re-2650eef9-2c02-46e7-8566-
1f9d61755486

4.4

Pemenue TpuroHoMeTpUYECKIX
YpaBHEHUH

https://www.yaklass.ru/p/algebra/10-
klass/trigonometricheskie-uravneniia-
9145/metody-ispolzuemye-dlia-
resheniia-trigonometricheskikh-
uravnenii-9134/re-995e0a3e-90bc-4e3a-
b784-3f48ab285dde

435

O030pHBII YpOK

https://resh.edu.ru/subject/lesson/6320/co
nspect/

4.6

KontpoabHnas paéora Ne 6 «Tpu-
TOHOMEeTpHYeCKHe YPaBHEHHUS»

https://infourok.ru/kontrolnaya-rabota-
po-algebre-i-nachalam-analiza-kl-
3047270.html

Hroro no pazneny:

11

Paznen 5. [lepnenANKyYIAPHOCTH NMPSIMBIX H IJIOCKOCTE#

5.1.

[lepneH qUKyYIAPHOCTD NPSMOM U
TIOCKOCTH.

4

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-4c6¢-99a9-
25390fc5bb39#:~:text=%D0%9F%D1%
80%D0%B8%D0%B7%D0%BD%D0%
B0%D0%BA%20%D0%BF%D0%B5%
D1%80%D0%BF%D0%B5%D0%BD%
D0%B4%D0%B8%D0%BA%D1%83%
D0%BB%D1%8F%D1%80%D0%BD%
D0%BE%D1%81%D1%82%D0%B8%?2
0%D0%BF%D1%80%D1%8F%D0%B
C%D0%BE%D0%B9%20%D0%B8%20
%D0%BF%D0%BB%D0%BE%D1%81
%D0%BA%D0%BE%D1%81%D1%82
%D0%B8,%D1%82%D0%BE%20%D0
%BE%D0%BD%D0%B0%20%D0%BF
%D0%B5%D1%80%D0%BF%D0%B5
%D0%BD%D0%B4%D0%B8%D0%B
A%D1%83%D0%BB%D1%8F%D1%8
0%D0%BD%D0%B0%20%D1%8D%D
1%82%D0%BE%D0%B9%20%D0%BF
%D0%BB%D0%BE%D1%81%D0%BA
%D0%BE%D1%81%D1%82%D0%B8.

5.2.

[lepnenquKynsap U HaAKJIOHHBIE.
VYroa Mexany nNpsiMoi U MII0CKO-
CTBIO.

https://resh.edu.ru/subject/lesson/6127/co
nspect/221518/

5.3.

JIByrpannsli yroi. Ilepnenauky-
JIIPHOCTb MJIOCKOCTEH.

https://resh.edu.ru/subject/lesson/4748/co
nspect/20809/

5.4.

O0630pHEIH ypoK

https://resh.edu.ru/subject/lesson/4748/st
art/20810/

5.5.

KonrtpoabHnast padora Ne7 no teme
«I[leprnieHIMKYJISIPHOCTD NPSAMOM M

https://infourok.ru/razrabotka-kontrolnoj-
raboty-po-geometrii-po-teme-
dvugrannyj-ugol-perpendikulyarnost-
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https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39#%3A~%3Atext%3D%D0%9F%D1%80%D0%B8%D0%B7%D0%BD%D0%B0%D0%BA%20%D0%BF%D0%B5%D1%80%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9%20%D0%B8%20%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%
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https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://infourok.ru/razrabotka-kontrolnoj-raboty-po-geometrii-po-teme-dvugrannyj-ugol-perpendikulyarnost-pryamyh-i-ploskostej-10-klass-5050655.html
https://infourok.ru/razrabotka-kontrolnoj-raboty-po-geometrii-po-teme-dvugrannyj-ugol-perpendikulyarnost-pryamyh-i-ploskostej-10-klass-5050655.html
https://infourok.ru/razrabotka-kontrolnoj-raboty-po-geometrii-po-teme-dvugrannyj-ugol-perpendikulyarnost-pryamyh-i-ploskostej-10-klass-5050655.html

IJIOCKOCTH».

pryamyh-i-ploskostej-10-klass-
5050655.html

Hroro no pazgeny:
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6.1

CHHYC ¥ KOCUHYC CyMMBI U pa3HO-
CTH apryMEHTOB

https://www.yaklass.ru/p/algebra/10-
klass/formuly-preobrazovaniia-
trigonometricheskikh-vyrazhenii-
9146/formuly-sinusa-summy-i-raznosti-
kosinusa-summy-i-raznosti-9136/re-
54ca8lae-b672-444d-ae36-
77d38496e3b5

6.2

TaHreHc CyMMBI U pa3HOCTH apry-
MEHTOB

https://www.yaklass.ru/p/algebra/10-
klass/formuly-preobrazovaniia-
trigonometricheskikh-vyrazhenii-
9146/tangens-summy-i-raznosti-
11032/re-c7ch32eb-f2e5-475f-947¢c-
cdc42c0054da

6.3

®DopMyiibl JBOHHOTO apryMeHTa.
DopMyIbl TOHWKEHUSI CTEIICHU

https://www.yaklass.ru/p/algebra/10-
klass/formuly-preobrazovaniia-
trigonometricheskikh-vyrazhenii-
9146/formuly-sinusa-kosinusa-tangensa-
dvoinogo-ugla-9137/re-92bc91c0-f025-
491c-b585-98238ce8b373

6.4

[Tpeo6pazoBaHue cyMM TPUTOHO-
METpHUYecKHX (YHKIUH B IPOU3BE-
JICHUS

https://www.yaklass.ru/p/algebra/10-
klass/formuly-preobrazovaniia-
trigonometricheskikh-vyrazhenii-
9146/formuly-summ-
trigonometricheskikh-funktcii-9144/re-
03e0d03d-9bf2-489d-8e6¢-f3f4f20d38b4

6.5

[IpeobpaszoBanue npousBeIeHUN
TPUTOHOMETPUUECKHUX (DYHKITHIA B
CYMMBI

https://www.yaklass.ru/p/algebra/10-
klass/formuly-preobrazovaniia-
trigonometricheskikh-vyrazhenii-
9146/formuly-proizvedenii-
trigonometricheskikh-funktcii-11854/re-
2306326h-eeel-4cd8-8555-
74252278f15d#:~:text=%D0%94%D0%
BB%D1%8F%20%D0%BF%D1%80%
D0%B5%D0%BE%D0%B1%D1%80%
D0%B0%D0%B7%D0%BE%D0%B2%
D0%B0%D0%BD%D0%B8%D1%8F%
20%D0%BF%D1%80%D0%BE%D0%
B8%D0%B7%D0%B2%D0%B5%D0%
B4%D0%B5%D0%BD%D0%B8%D1%
8F%20%D1%82%D1%80%D0%B8%D
0%B3%D0%BE%D0%BD%D0%BE%
D0%BC%D0%B5%D1%82%D1%80%
D0%B8%D1%87%D0%B5%D1%81%D
0%BA%D0%B8%D1%85%20%D1%84
%D1%83%D0%BD%D0%BA%D1%86
%D0%B8%D0%B9,%D1%81%D1%83
%D0%BC%D0%BC%D1%8B%20%D1
%82%D1%80%D0%B8%D0%B3%D0
%BE%D0%BD%D0%BE%D0%BC%D
0%B5%D1%82%D1%80%D0%B8%D1
%87%D0%B5%D1%81%D0%BA%D0
%B8%D1%85%20%D1%84%D1%83%
D0%BD%D0%BA%D1%86%D0%B8%
D0%B9%20%D1%81%D0%BF%D1%8
0%D0%B0%D0%B2%D0%B0%20%D0
%BD%D0%B0%D0%BB%D0%B5%D0
%B2%D0%BE. &text=%D1%81%D0%
BB%D0%B5%D0%B4%D1%83%D0%
B5%D1%82%20%D1%84%D0%BE%D
1%80%D0%BC%D1%83%D0%BB%D
0%B0%20%D0%BF%D1%80%D0%BE
%D0%B8%D0%B7%D0%B2%D0%B5
%D0%B4%D0%B5%D0%BD%D0%B8
%D1%8F%20%D1%81%D0%B8%D0%
BD%D1%83%D1%81%D0%B0%20%D
0%B8,(%205%20%E2%88%92%20t%2

0)%202%20.

6.6

O0630pHEIH ypoK

https://interneturok.ru/lesson/algebra/10-

klass/preobrazovanie-
trigonometricheskih-



https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-sinusa-summy-i-raznosti-kosinusa-summy-i-raznosti-9136/re-54ca81ae-b672-444d-ae36-77d38496e3b5
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/tangens-summy-i-raznosti-11032/re-c7cb32eb-f2e5-475f-947c-cdc42c0054da
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/tangens-summy-i-raznosti-11032/re-c7cb32eb-f2e5-475f-947c-cdc42c0054da
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/tangens-summy-i-raznosti-11032/re-c7cb32eb-f2e5-475f-947c-cdc42c0054da
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/tangens-summy-i-raznosti-11032/re-c7cb32eb-f2e5-475f-947c-cdc42c0054da
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/tangens-summy-i-raznosti-11032/re-c7cb32eb-f2e5-475f-947c-cdc42c0054da
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/tangens-summy-i-raznosti-11032/re-c7cb32eb-f2e5-475f-947c-cdc42c0054da
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https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-proizvedenii-trigonometricheskikh-funktcii-11854/re-2306326b-eee1-4cd8-8555-74252278f15d#%3A~%3Atext%3D%D0%94%D0%BB%D1%8F%20%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-proizvedenii-trigonometricheskikh-funktcii-11854/re-2306326b-eee1-4cd8-8555-74252278f15d#%3A~%3Atext%3D%D0%94%D0%BB%D1%8F%20%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-proizvedenii-trigonometricheskikh-funktcii-11854/re-2306326b-eee1-4cd8-8555-74252278f15d#%3A~%3Atext%3D%D0%94%D0%BB%D1%8F%20%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-proizvedenii-trigonometricheskikh-funktcii-11854/re-2306326b-eee1-4cd8-8555-74252278f15d#%3A~%3Atext%3D%D0%94%D0%BB%D1%8F%20%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%
https://www.yaklass.ru/p/algebra/10-klass/formuly-preobrazovaniia-trigonometricheskikh-vyrazhenii-9146/formuly-proizvedenii-trigonometricheskikh-funktcii-11854/re-2306326b-eee1-4cd8-8555-74252278f15d#%3A~%3Atext%3D%D0%94%D0%BB%D1%8F%20%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%82%D1%80%D0%B8%D0%B3%D0%BE%D0%BD%D0%BE%D0%BC%D0%B5%D1%
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https://interneturok.ru/lesson/algebra/10-klass/preobrazovanie-trigonometricheskih-vyrazhenijb/preobrazovanie-proizvedeniy-trigonometricheskih-funktsiy-v-summu
https://interneturok.ru/lesson/algebra/10-klass/preobrazovanie-trigonometricheskih-vyrazhenijb/preobrazovanie-proizvedeniy-trigonometricheskih-funktsiy-v-summu

vyrazhenijb/preobrazovanie-
proizvedeniy-trigonometricheskih-

funktsiy-v-summu

6.7

KonTtpoabnas pagora Ne 8 «Ilpe-
o0pa3oBaHHe TPUTOHOMETpPUYE-
CKHX BbIPAKEHHI»

https://infourok.ru/kontrolnaya-rabota-
po-teme-preobrazovanie-
trigonometricheskih-virazheniy-
1309225.html

Hroro no pazgeny:
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Paznen7. MHOrorpaHHuKH

7.1.

[Tonstre MmuHororpannuka. [Ipusma.

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-11037/poniatie-
mnogogrannika-prizma-9282

7.2.

IMupamuga.

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-11037/kak-
naiti-obem-naklonnoi-prizmy-
7226011/re-686679b5-delb-4b5f-b042-
ee6c469e5dbl

7.3.

[TpaBunBHBIE MHOTOTPAaHHUKH.

https://resh.edu.ru/subject/lesson/4023/co
nspect/149351/

7.4.

O030pHBI YPOK

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-
obemy-mnogogrannikov-
11037/opredelenie-i-svoistva-pravilnykh-
mnogogrannikov-12127/re-f71e1524-
15b1-4b53-aa15-f43d3e379fd1

7.5.

KonrtposbHas padota Ne9 no teme
«MHOrorpaHHHuKH».

https://uchitel.pro/%D0%B3%D0%B5%
D0%BE%D0%BC%D0%B5%D1%82%
D1%80%D0%B8%D1%8F-10-
%D0%BA%D0%BB%D0%B0%D1%81
%D1%81-
%D0%BA%D0%BE%D0%BD%D1%82
%D1%80%D0%BE%D0%BB%D1%8C
%D0%BD%D0%B0%D1%8F-
%E2%84%96-4/

Wroro no pazueny:
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Pasnen 8. IIpousBoaHas

8.1.

Hpezlen OoCJICA0BATCIIBHOCTH

https://multiurok.ru/files/predel-
posledovatelnosti-
2.html#:~:text=%D0%A7%D0%B8%D1
%81%D0%BB%D0%BE%20b%20%D0
%BD%D0%B0%D0%B7%D1%8B%D0
%B2%D0%B0%D1%8E%D1%82%20%
D0%BF%D1%80%D0%B5%D0%B4%
D0%B5%D0%BB%D0%BE%D0%BC
%20%D0%BF%D0%BE%D1%81%D0
%BB%D0%B5%D0%B4%D0%BE%DO0
%B2%D0%B0%D1%82%D0%B5%D0
%BB%D1%8C%D0%BD%D0%BE%D
1%81%D1%82%D0%B8,%D0%BF%D
0%BE%D1%81%D0%BB%D0%B5%D
0%B4%D0%BE%D0%B2%D0%B0%D
1%82%D0%B5%D0%BB%D1%8C%D
0%BD%D0%BE%D1%81%D1%82%D
0%B8%2C%20%D0%BD%D0%B0%D
1%87%D0%B8%D0%BD%D0%B0%D
1%8F%20%D1%81%20%D0%BD%D0
%B5%D0%BA%D0%BE%D1%82%D0
%BE%D1%80%D0%BE%D0%B3%D0
%BE%20%D0%BD%D0%BE%D0%BC
%D0%B5%D1%80%D0%B0.

8.2.

CymMa GecKOHEeYHOI reoMeTpuye-
CKOH MpOTrpeccu.

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-
9147/kak-naiti-summu-beskonechnoi-
geometricheskoi-progressii-11036/re-
4c97dc4c-e9ed-4755-9d40-
cd30b28ec19f

8.3.

Mpenen pynknmn

https://interneturok.ru/lesson/algebra/10-
klass/proizvodnaya/predel-funktsii



https://infourok.ru/kontrolnaya-rabota-po-teme-preobrazovanie-trigonometricheskih-virazheniy-1309225.html
https://infourok.ru/kontrolnaya-rabota-po-teme-preobrazovanie-trigonometricheskih-virazheniy-1309225.html
https://infourok.ru/kontrolnaya-rabota-po-teme-preobrazovanie-trigonometricheskih-virazheniy-1309225.html
https://infourok.ru/kontrolnaya-rabota-po-teme-preobrazovanie-trigonometricheskih-virazheniy-1309225.html
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://resh.edu.ru/subject/lesson/4023/conspect/149351/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127/re-f71e1524-15b1-4b53-aa15-f43d3e379fd1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127/re-f71e1524-15b1-4b53-aa15-f43d3e379fd1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127/re-f71e1524-15b1-4b53-aa15-f43d3e379fd1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127/re-f71e1524-15b1-4b53-aa15-f43d3e379fd1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127/re-f71e1524-15b1-4b53-aa15-f43d3e379fd1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127/re-f71e1524-15b1-4b53-aa15-f43d3e379fd1
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://uchitel.pro/%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F-10-%D0%BA%D0%BB%D0%B0%D1%81%D1%81-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%E2%84%96-4/
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
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https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://multiurok.ru/files/predel-posledovatelnosti-2.html#%3A~%3Atext%3D%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%20b%20%D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D1%8E%D1%82%20%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%BE%D0%BC%20%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/kak-naiti-summu-beskonechnoi-geometricheskoi-progressii-11036/re-4c97dc4c-e9ed-4755-9d40-cd30b28ec19f
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/kak-naiti-summu-beskonechnoi-geometricheskoi-progressii-11036/re-4c97dc4c-e9ed-4755-9d40-cd30b28ec19f
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/kak-naiti-summu-beskonechnoi-geometricheskoi-progressii-11036/re-4c97dc4c-e9ed-4755-9d40-cd30b28ec19f
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/kak-naiti-summu-beskonechnoi-geometricheskoi-progressii-11036/re-4c97dc4c-e9ed-4755-9d40-cd30b28ec19f
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/kak-naiti-summu-beskonechnoi-geometricheskoi-progressii-11036/re-4c97dc4c-e9ed-4755-9d40-cd30b28ec19f
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/kak-naiti-summu-beskonechnoi-geometricheskoi-progressii-11036/re-4c97dc4c-e9ed-4755-9d40-cd30b28ec19f
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/kak-naiti-summu-beskonechnoi-geometricheskoi-progressii-11036/re-4c97dc4c-e9ed-4755-9d40-cd30b28ec19f
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/predel-funktsii
https://interneturok.ru/lesson/algebra/10-klass/proizvodnaya/predel-funktsii

8.4.

Omnpezenexne Npou3BOIHON

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-
9147/opredelenie-proizvodnoi-
geometricheskii-i-fizicheskii-smysl-
proizvodnoi-11223/re-c66711dd-a2bf-
4497-82b-
711689be4778#:~:text=%D0%9IF%D1%
80%D0%B5%D0%B4%D0%B5%D0%
BB%20%D0%BE%D1%82%D0%BD%
D0%BE%D1%88%D0%B5%D0%BD%
D0%B8%D1%8F%20%D0%BF%D1%8
0%D0%B8%D1%80%D0%B0%D1%89
%D0%B5%D0%BD%D0%B8%D1%8F
%20%D1%84%D1%83%D0%BD%D0
%BA%D1%86%D0%B8%D0%B8%20
%D0%BA,)%2C%20%D0%BD%D0%B
0%D0%B7%D1%8B%D0%B2%D0%B
0%D0%B5%D1%82%D1%81%D1%8F
%20%D0%BF%D1%80%D0%BE%D0
%B8%D0%B7%D0%B2%D0%BE%D0
%B4%D0%BD%D0%BE%D0%B9%20
%D1%8D%D1%82%D0%BE%D0%B9
%20%D1%84%D1%83%D0%BD%D0
%BA%D1%86%D0%B8%D0%B8

8.5.

Brrancnenune TPOU3BOAHBIX

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-
9147/vychislenie-proizvodnykh-pravila-
differentcirovaniia-11224

8.6.

VYpaBHeHHe KacaTeIbHOH K rpaduky
GbyHKIHH

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-
9147/kak-poluchit-uravnenie-kasatelnoi-
k-grafiku-funktcii-11225/re-01fe2bca-
fe21-491b-860a-h63304a86€a9

8.7

O030pHBIii ypOK

https://skysmart.ru/articles/mathematic/u
ravnenie-kasatelnoj-k-grafiku-funkcii

8.8

KonTtpoabHnas pagora Ne 10
«IIpousBoaHas»

https://infourok.ru/kontrolnaya-rabota-
po-teme-vychislenie-proizvodnyh-10-
klass-raznourovnevye-4519797.html

8.9

HUccnenosanue GyHKIMA Ha MOHO-
TOHHOCTB U 9KCTPEMYMBI

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-
9147/issledovanie-funktcii-na-
monotonnost-i-ekstremumy-11226

8.10

IMoctpoenue rpagukoB GpyHKIHH

https://mathematics-
tests.com/postroenie-grafikov-funktsi-

algebra-10-klass

8.11

Haxoxnenne HauOOJIBIINX U HAU-
MEHBIINX 3HAYCHUHN BeIIMYNH

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-
9147/primenenie-proizvodnoi-dlia-
otyskaniia-naibolshikh-i-naimenshikh-
velichin-11228/re-f790f5b4-46b8-4a8d-
afg81-51e68b144ca2

8.12

O0630pHEIH ypoK

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-funktcii-
9147/primenenie-proizvodnoi-dlia-
otyskaniia-naibolshikh-i-naimenshikh-
velichin-11228

8.13

KonTpoabnas pagora Ne 11
«I[IpumMeHeHnne Npou3BoAHOID)

https://multiurok.ru/files/kontrolnaia-
rabota-po-algebre-v-10-klasse-po-tem-
1.html

Hroro no pazgeny:

27
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Paznen 9. [loBTopenne n 00061menne

9.1.

[loBTOpEHME OCHOBHBIX MOHATHH U
MeTonoB Kypca 10 kiacca, 06001e-
HHUE 3HaHUH

https://www.yaklass.ru/p/algebra/10-
klass
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https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/opredelenie-proizvodnoi-geometricheskii-i-fizicheskii-smysl-proizvodnoi-11223/re-c66711dd-a2bf-4497-8f2b-711689be4778#%3A~%3Atext%3D%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%20%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8%20%D0%BA%2C)%2C%20%D0%BD%D0%B0%D0%B7%D1
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/opredelenie-proizvodnoi-geometricheskii-i-fizicheskii-smysl-proizvodnoi-11223/re-c66711dd-a2bf-4497-8f2b-711689be4778#%3A~%3Atext%3D%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%20%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8%20%D0%BA%2C)%2C%20%D0%BD%D0%B0%D0%B7%D1
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/opredelenie-proizvodnoi-geometricheskii-i-fizicheskii-smysl-proizvodnoi-11223/re-c66711dd-a2bf-4497-8f2b-711689be4778#%3A~%3Atext%3D%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%20%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8%20%D0%BA%2C)%2C%20%D0%BD%D0%B0%D0%B7%D1
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/opredelenie-proizvodnoi-geometricheskii-i-fizicheskii-smysl-proizvodnoi-11223/re-c66711dd-a2bf-4497-8f2b-711689be4778#%3A~%3Atext%3D%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%20%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D1%8F%20%D0%BF%D1%80%D0%B8%D1%80%D0%B0%D1%89%D0%B5%D0%BD%D0%B8%D1%8F%20%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8%20%D0%BA%2C)%2C%20%D0%BD%D0%B0%D0%B7%D1
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