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I[TOACHUTEJIbHA A 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MATEMATUKA»

JlanHas mporpamma CIy>KUT OCHOBAHMEM JUIs YUUTEINs MO pa3paboTke paboyeil mporpaMmsl 1Mo
MaTeMaTHKE B KJIaccax, I7ie peaanu3yeTcsi MyJIbTUNIpOoHIIbHBIN yueOHbli 11aH. B pa3nene « Temaruueckoe
IUIAHUPOBAHUE»  COJEp)KaHUE OOy4YeHHS CHHXPOHU3UPOBAHO JJs MapalieIbHOIO  U3Y4YEHHUS
oOyJaromuMucs mpeaMera Kak Ha 6a30BOM, Tak U Ha yriIyOJeHHOM ypoBHe. TMaTHueckoe IIaHUPOBaHHE
COCTaBJICHO MO y4eOHBIM KypcaM «AureOpa M Hayajla MaTeMaTU4YecKoro aHaiu3a» u «l'eoMerpusi».
VY4aebublil Kypc «BeposSTHOCTD M CTaTUCTHKa» HE MOXET ObITh CHHXPOHU3UPOBAH, TaK Kak MMEET Pa3HOe
IPEeIMETHOE COJIEpKaHNEe, KOTOPOE U3ydaeTcs B 00beMe OJIMHAKOBOTO Y4eOHOTO BPEMEHH.

CunxpoHunsupoBaHHast pabodasi mporpamMma o yueOHomy rnpeamery «MaTemaTukay 0a30BOro u
yray6néaaoro ypoBHs s oOydaromuxcst 10-1lkmaccoB paspaborana Ha ocHOBe DenepanbHOTO
rocy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHJApTa CPEIHEr0 00I1Iero 00pa3oBaHus, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHHM, MPEIBIBISIEMbIX K MAaTeMaTUYECKOMY OOPa30BaHHIO, U TPAJAULIUNA POCCHICKOTO
oOpazoBanus. Peanuzamusi mnporpammbl  00eCleUMBAET OBJIAJIEHUE KIIOYEBHIMU KOMIIETCHLIUSAMU,
COCTaBJISIOUIMMH  OCHOBY JUIS CaMOpAa3BUTHS W  HENPEPBIBHOTO OOpa3oBaHMs, IEIOCTHOCTh
OOIIEKYJIbTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JTMYHOCTH O0YYaIOIIHXCSI.

B paboueii mporpamMmme ydTeHBI HIEH U TOJIOKCHHS «KOHIENMu pa3BUTHSI MaTEeMAaTHYECKOTO
obpaszoBanus B Poccuiickori denepanum». B COOTBETCTBUM ¢ Ha3BaHUEM KOHIICIIIIUU MAaTEMaTHYECKOE
o0Opa3oBaHHe MJOJDKHO, B YAacTHOCTH, pemlaTh 3agady oOecredeHHus HEoOXOIMMOTro CTpaHe dYHcia
BBIITYCKHUKOB, MaTeMaTH4ecKas MOJArOTOBKAa KOTOPBIX JAOCTaTOYHA VIS MPOAOHKEHUS 0Opa3oBaHMs IO
pa3IMYHBIM HampaBiICHUSAM, BKJIIOYas MpernojaBaHue MaTEeMaTHKH, MaTeMaTU4YeCKUE HCCIICOBAHMUS,
paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUH U JIp., a TAKXKE 00eCTIeueH s U Ka)XX0T0 00y4Jaronierocs
BO3MOYXHOCTH JTOCTHKEHHS] MaTEMaTH4YE€CKON MOJrOTOBKU B COOTBETCTBUU C HEOOXOIMMBIM €MY YPOBHEM.
NMenHo Ha pelieHue 3TUX 3a/1a4 HallelieHa paboyas mporpamma yriyOoaéHHOTO YpOBHS.

B snoxy mudpoBoii Tpanchopmaiuiu Bcex cep 4eI0BeUeCKO ASITEIHPHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOIllei MaTeMaTuueCKOM MOATOTOBKU. DTO 00YCIOBICHO
TEM, YTO B HAIlM JHHU PACTET YMCIIO CIEIUAIBHOCTEH, CBA3aHHBIX C HEITOCPEICTBEHHBIM MPUMEHEHUEM
MaTeMaTHKU: M B cdepe SKOHOMHUKH, U B OW3HECe, WU B TEXHOJOTHMUECKUX OOJacTAX, W Jaxe B
rymMaHuTapHbeix cepax. Takum oOpa3zom, Kpyr oOydaroImUXCs, ISl KOTOPBIX MaTeMaTHKa CTAaHOBHUTCS
3HAYUMBIM TIpeaMETOM, (pyHIaMEHTOM 00pa3oBaHUs, CyIIECTBEHHO pacuiupsercs. B Hero Bxomar He
TOJIEKO O00yUaroluecs, IIaHUPYIOIINE 3aHUMATHCSI TBOPUECKOM U HCCIeI0BaTENbCKOM paboTol B 061IacTH
MaTeMaTHKH, UHHOPMATUKH, PU3UKU, SKOHOMHUKH U B APYTUX 00JACTSIX, HO U T, KOMY MaTeMaTHKa HyXKHA
IUTSL MICTIOJTB30BaHUS B MPO(ECCHSX, HE CBSI3aHHBIX HETIOCPECTBEHHO C HEH.

[MpuknagHas 3HAYMMOCTH MaTEMaTHKH OOYCIIOBJIEHAa TeM, YTO €€ TIPeJAMETOM  SIBIISFOTCS
(dyHIaMeHTaIbHBIE CTPYKTYPhI HAIlIET0 MUPa: TPOCTPAHCTBEHHBIC ()OPMBI M KOJIMYSCTBCHHBIC OTHOIIICHHSI,
(GYHKIMOHATFHBIE 3aBUCUMOCTH M KATETOPHH HEONPENEIEHHOCTH, OT IMPOCTEUIINX, YCBaUBAaEMbBIX B
HEMOCPEJACTBEHHOM OTIBITE, JO JOCTATOYHO CIIOKHBIX, HEOOXOMUMBIX I Pa3BUTHUS HAYYHBIX H
TEXHOJIOTUYECKHX HJiei. be3 KOHKPETHBIX MaTeMaTUUECKUX 3HAHUN 3aTPyAHEHO MMOHMMAaHHUE MPUHITUIIOB
YCTPOMCTBA M WCIIOIB30BAHMS COBPEMEHHOW TEXHUKH, BOCTIPHUATHE W WHTEPIIPETAlHs Pa3HOOOpa3HOM
COLIMATIbHOW, HSKOHOMHYECKOH, TONUTHYecKoN uHdopManuu, Manodh(eKTHBHA TOBCETHEBHAS
MpaKkTHYecKas IesTeIbHOCTh. Bo MHOTHX cdepax nmpodeccHoHAIBHON e TETFHOCTH TPEOYIOTCS YMEHUS
BBITIOJIHATh PAcy€Thl, COCTABIATH AJITOPUTMBI, MPUMEHATH (OPMYIbI, MPOBOAUTH TE€OMETPHUUECKUE
M3MEpEHUs] U MOCTPOCHHUS, YUTaTh, 00pabaThIBaTh, HHTEPIPETUPOBATh U MPEACTABIATh HHGOPMAIIUIO B
BUJIE TaOIHII, TUarpaMm U rpadukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4YailHbIX COOBITHH.

OaHOBpEeMEHHO ¢ paciIupeHHeM cdep MPUMEHEHHs] MAaTEeMaTUKH B COBPEMEHHOM O0IIecTBe BCE



Oonee Ba)KHBIM CTAaHOBHTCS MaTEeMATHYECKHH CTHIJIb MBIIUICHUS, MPOSBISIONIMNACST B ONpENeNEHHBIX
YMCTBCHHBIX HaBBbIKAX. B Mponecce N3y4CHusd MATCMATUKU B apCCHAII HpI/IéMOB U MCTOAOB MBbIIJICHUA
YeJIOBEKA €CTECTBEHHBIM O0Pa30M BKIIIOYAIOTCS MHIYKLUS M JEIyKIMs, 0000IICHUEe U KOHKPETH3aLus,
aHaIM3 W CHHTE3, KiIacCH(PUKAUs M CHCTeMaTH3auusi, adctparupoBanue u aHainorus. OObEKTHI
MAaTE€MaTHYECKUX YMO3aKIIOUEHUH, NIPAaBUJIa UX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX
HOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (OPMYIHPOBaTh, OOOCHOBBIBATH M JIOKa3bIBATh
CYXKACHHS, TeM CaMbiM ()OPMHUPYIOT JIOTHYECKUI CTWIIb MBIIUICHHS. Benaymas pojb NPHHAIUICKUT
MareMaTHKe B (OPMHPOBAHUHM AITOPHUTMHYCCKONH KOMIIOHCHTHI MBIIUICHHUS W BOCIHTAHUU YMCHUIl
JEHCTBOBATh 110 3aJaHHBIM aJrOPUTMaM, COBEPILCHCTBOBATh W3BECTHBIC M KOHCTPYHPOBATh HOBHIC. B
NPOILIECCE PEIICHHUS 3a]1a4 — OCHOBBI JJIsl OpraHU3aluy y4eOHOH e TeIbHOCTH Ha yPOKAaX MaTeMaTUKU —
Pa3BUBAIOTCA TBOPYCCKAA U MMPUKJIaaAHAs CTOPOHBI MBIIIJICHUA.

OOyueHne mMareMaTuke JAET BO3MOXKHOCTb Pa3BUBATh y YYAlUXCS TOYHYIO, PAllMOHAJIBHYIO U
WHPOPMATUBHYIO pedYb, YMEHHE OTOHMpaTh HaubOoJiee TMOAXOAIINE S3BIKOBBIC, CHMBOJIMYECKHUE,
rpaduueckre CpeaCcTBa sl BBIPAKEHHS CY>KACHUN M HATIISITHOTO UX MPEACTABICHHSL.

Heo0XoquMbIM KOMIIOHEHTOM OOILEH KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCSI 00Iee
3HAKOMCTBO C METOJaMH IO3HAHUS JCHCTBUTENBHOCTH, IPEACTABICHUE O IpPEIMETe H METOJe
MaTeMaTHK{, €ro OTJIMYMAX OT METOJOB CCTECTBEHHBIX M T'yMaHHTAPHBIX HayK, 00 OCOOCHHOCTSX
MPUMCHCHUSA MATCMATHKHU IJI PCIICHWA HAYUHBIX U MMPUKJIAAHBIX 3a/1a4. TaxknMm 06pa30M, MaTEMATHYCCKOC
o0pa3oBaHKMe BHOCHUT CBOW BKJIaJ B JOPMHPOBAHUE OOIIEH KyIbTYpPhI YEIIOBEKA.

I/I?,yLIGHI/Ie MaTE€MaTUuKH CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIHUTAHUIO YCJIOBCKA, IMOHUMAaHHIO
KpaCOThl U U3AIIECCTBA MATCMATHYCCKUX paCC}’)KI[CHI/If/'I, BOCIIPHUATUIO TCOMETPUUCCKHUX q)OpM, YCBOCHHUTIO
UJICH CHMMETpPHUH.

[EJIN U3YUYEHUA YYEBHOI O ITPE/JIMETA «MATEMATHUKA»
[TpuoputeTHbIMM 1eNIMH 00ydeHuss marematuke B 10—I11 kiaccaxkak Ha 0a30BOM, Tak M Ha
yIITyOJICHHOM YPOBHSX SIBJISIFOTCSL:

— (opMuUpOBaHUE LEHTPAIbHBIX MATEMaTUYECKUX MOHATUN (YMCIIO, BEIMYHMHA, F€OMETpHYecKas
¢urypa, nepemMeHHas, BEPOSTHOCTb, (YHKIMA), O0OECHEeUUBaAIOIIUX MPEEMCTBEHHOCTh U
NEePCHEKTUBHOCTh MaTEMAaTHYECKOT0 00pa3oBaHMs 00yUaroIuXcs;

— TMOJBEACHHE yYalUXCcs Ha JOCTYITHOM JUI HUX YPOBHE K OCO3HAHUIO B3aMOCBSA3M MaTEMaTUKU U
OKpY’KaloIIero MUpa, TOHMMaHUE MaTEMAaTUKU KaK 4acTH OOIIEH KyIbTyphbl YEIOBEUECTBA;

— pa3BUTHE MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ywalluxcs, IO3HABaTEIbHOM
AKTUBHOCTH, HUCCIIEJOBATEIbCKUX YMEHUMH, KPUTUYHOCTH MBIIUIEHUS, MHTEpPECA K H3YYECHHIO
MaTEMaTHKH;

— (opmupoBanne (GYHKIMOHATIBHOH MaTeMaTHYECKOM TIPaMOTHOCTH: YMEHHsS paclo3HaBaTh
MaTeMaTHYECKUe acTIeKThl B PEAIbHBIX )KU3HEHHBIX CUTYalUAX U MPU U3yYEHUH JPYTUX YUeOHBIX
MIPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (popMylumpoBaThb WX Ha SA3BIKE
MaTeMaTHUKU M CO3JaBaTb MaTEMaTHYECKHE MOJIENH, IPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUN
anmapaTr JUisl pPEelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad, MHTEPIPETUPOBATH M OLIEHUBATH
MOJIy4YE€HHBIE PE3YJIbTAThI.

OcHOBHBIE JIMHMM cofepkaHus Kypca mMareMatnku B 10—I11 kmaccax: «Uucna U BBIYMCIEHUS»,
«Anrebpa» («Anredpandeckue BeIpaXXeHU», « Y paBHEHHS U HEPaBEHCTBa» ), «Havama maTemaTudeckoro
ananmu3a», «['eomerpus» («I'eomerpudeckue (GUTYpsl U MX CBOHCTBa», «M3MepeHHE Te€OMETPHUUYECKUX
BEIMYMHY»), «BepoATHOCTb M craTucTUKa». JlaHHBIE JTUHUHM Pa3BUBAIOTCSA MapajuIeNbHO, KaXKaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OIHAKO HE HE3aBHCUMO OJHA OT JAPYTOi, a B TECHOM KOHTAKTE U



B3aumoJeiictBun. Kpome 3toro, ux oO0beAUHSET JOrHYEcKas COCTABIAIONIAs, TPAAUIIMOHHO MPHUCYIIast
MaTeMaTHKE ¥ T[POHU3BIBAIONIAS BCE MAaTeMaTHYEeCKHE KypChl U COJAEp)KATeIbHBbIC JTUHHH.
ChopmynupoBannoe B DenepaibHOM TOCYIaPCTBEHHOM 00pa30BaTEIbHOM CTaHAPTE CPEIHETO OOIIero
oOpa3oBaHus TpeOOBaHUE «BIIAJICHUE METOJAMHU JOKA3aTEIbCTB, AITOPUTMAMU PEIICHHS 3a/1a4; YMEHUE
(hopMyIIHpPOBATh ONPEICIICHUS, AKCHOMBI M TEOPEMBI, MPUMCHITh WX, MPOBOJUTH JIOKa3aTeIbHBIC
paccyXIeHUs B XOJI€ PEIICHUS 33a/1aW» OTHOCUTCA KO BCEM Kypcam, a JOpMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpezensercs o BceM rojaM o0yueHus: Ha YpOBHE CpEeIHEro 00IIero 0opa3oBaHusl.

MECTO YUEBHOI'O [TIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIJTAHE

B cootBerctBun ¢ ®DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM CPEIHETO
o01iero o0pazoBaHMs MaTeMaTUKA SBIISIETCS 00s3aTEIbHBIM IPEAMETOM Ha TAaHHOM YPOBHE 00pa30BaHUS.
Hacrosmeit pabodeit mporpaMMoii mpeaycMaTpuBaeTcs U3ydeHrne yuyeOHoro npeamera «MaremaTukay B
paMkax TpEX Y4eOHBIX KypcoB: «AureOpa M Hayajga MaTeMaTHYECKOTO aHaiuza», «leomerpus»,
«BeposiTHOCTh U cTatucTHKa». DOPMUPOBAHUE JIOTHUYECKUX YMEHHUH OCYIIECTBISETCS Ha MPOTSKEHUH
BCEX JIET 00y4YeHHsI B CTapIIe MIKOJe, a SIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPKaHUE BCEX Ha3BaHHBIX
BBIIIIE KYPCOB.

OCHOBHBIMU JIMHUSIMHM cojaepxkaHusg matematukun B 10-11 kmaccax sBmstorea: «Yucna u
BBIUKCIICHUS», «Anredpa» («Anredpanueckue BbIpAXXEHUS», «YpaBHEHUS M HepaBeHCTBa»), «Hauana
MaTeMaTHYecKoro aHaimsa», «l eomerpus» («['eomerpuueckue Gurypsl m ux cpoiicTBay, «M3mepenue
reOMETPUUYECKUX BEIUYMH»), «BeposTHOoCcTh M cratucTuka». ColepkaTelbHble JUHUM Pa3BUBAIOTCS
napajulesibHO, KaX/1asi B COOTBETCTBUHU ¢ COOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBUCUMO OJHA OT APYTroil,
a B TECHOM KOHTAaKkTe M B3auMojJieHCTBUU. VX 00BeAMHSET JOoruvecKas COCTAaBISIIONIASL, TPAJAULUOHHO
IIpHUCylIas MaTeMaTUKE M INPOHU3BIBAIOIIAS BCE MATEMAaTHYECKUE KYpChl M COACpIKATEIbHbIE JHMHHH.
ChopmynupoBannoe B ®I'OC COO TpeOoBaHHE «BIaJCHHE METOJAaMHU OKA3aTeNbCTB, alTOPUTMaMU
peleHus 3aa4, yMeHue (opMyIupoBaTh ONpeIeiIeHUs, aKCHOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOIUTH
JI0Ka3aTeNbHbIE pacCy)XKJICHHs B XOJI€ PpEIIeHUs 3ajau» OTHOCHUTCA KO BCeM Y4eOHBIM Kypcam, a
(bopMHpOBaHME JIOTUYECKMX YMEHHMM pachpenensercs Mo BCeM rojaM OOy4YeHHs] Ha YPOBHE CPEIHEro
oO1ero oopa3oBaHusl.

B ydeOHOM miane Ha u3zydeHue mMareMatuku B 10—11 kimaccax oTBOAUTCS 5 y4eOHBIX 4acoB B
HeZeNo Ha 0a30BOM YpOBHE B TEUEHHE Ka)KI0ro roja oOydeHus, Bcero 350 yueOHbIX 4acoB, U 8 yUeOHbIX
YacoB B HEJIEIIO Ha YIiIyOJIEHHOM YPOBHE B T€UEHHE KaXXI0T0 rofa o0yueHus, Bcero 560 yueOHbIX 4acoB.

[INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA
«MATEMATUKA»

OcBoenue ydeOHOTO mpenaMera «MaremaTHka» JOJDKHO O0eCIeYrBaTh JOCTHKEHHE HA YPOBHE
cpenHero ooOmero o0pa3oBaHHS CIASAYIOMIMX JIMYHOCTHBIX, METaNpPEIMETHBIX H MPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBLIE PE3VYJIbTATHI

JIM9HOCTHBIE  pe3yNbTaThl OCBOCHHUS TpOrpamMMbl  yueOHOro mpeamera «MareMaTHKa
XapaKTepU3yIOTCS:

['paxknanckoe BOCTIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMU OOYYAOMIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOro OOIeCTBa, MPEICTaBICHHEM O MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMA, IPOIIEAYP TPAXKAAHCKOTO OOIIECTBa (BBIOOPHI, OMPOCHI | TIP.), YMEHUEM
B3aMMO/ICIICTBOBATD C COLIMATIBLHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € UX (DYHKIUSMU U HA3HAUCHUEM.

[TarpuoTnyeckoe BOCIUTaHUE:



c(hOpMUPOBAHHOCTHIO POCCHUHCKON TPaKTAHCKON HWISHTUYHOCTH, YBAXCHHS K TMPOILIOMY H
HACTOSIIEMY POCCHICKOW MAaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHHSIM POCCUHUCKUX
MAaTEMaTUKOB U POCCUUCKOM MAaTEMATUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITUX JTOCTHKEHUN B JIPYTHUX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOTro Hapoja; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUsA, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM JIOCTH)KCHUW HAYKU U
JEATEIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOSCHUE YCTOMYHUBOTO Oy AyIIETO.

ICTETHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs 3CTETUKY MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33]1a4, PEIICHUH, PaCcCyKICHUI; BOCIPHUMYHUBOCTHIO K MATEMATUIECKIM aCTICKTaM Pa3IMIHbIX
BHUJIOB UCKYCCTBA.

Ddu3ndecKoe BOCIINTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHSI MPUMEHSTh MaTeMaTHYeCKHUEe 3HAaHWSA B MHTEpecax 370pPOBOTO U
Oe3omacHoro oOpas3a JKHU3HH, OTBETCTBEHHOIO OTHONIEHHMS K CBOEMY 3J0pOBBIO  (370poBOE
MUTaHNe,cOAaHCUPOBAHHBIN PEXUM 3aHATUA U OTAbIXA, peryispHas (usuveckass aKTUBHOCTD);
(hU3UYECKOTO COBEPILICHCTBOBAHMS, TIPH 3aHATHUSAX CIIOPTUBHO-03]0POBUTEIBHON JIEITEIbHOCTHIO.

TpynoBoe BocIMTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHHWEM IEHHOCTH TPYAOJIIO0WS;, UHTEPECOM K Pa3IMYHBIM chepam
podecCHOHATLHOM IeITeTFHOCTH, CBI3aHHBIM C MATEMATHKOW H €€ MPUIIOKCHHISIME, YMEHUEM COBEPIIIATh
OCO3HAHHBIM BBIOOp OyAymied mpodeccur W Pealn30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTEMAaTHUECKOMY OOPa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTKEHUH
BCEU JKM3HU; TOTOBHOCTHIO K aKTMUBHOMY YYaCTHUIO B PEIICHUM MPAKTHUYECKHUX 3a/1ad MaTeMaTUYeCKOU
HaIpaBJIE€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

c(OpMHUPOBAHHOCTHIO 3KOJIOTHYECKOH KYJBbTYpHI, IMIOHUMaHUEM BIIUSTHAS
COIMAJIbHO-3KOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHOM U COLMATIBHOM CpEJlbl, OCO3HAHUEM
JI00AJBPHOTO XapaKTepa HSKOJOTMYECKUX Mpo0JieM; OpHUEHTallue Ha TNpPUMEHEHHE MaTeMaTHYeCKHX
3HaHUM NIl pelieHus 3a1ad B 00JIACTH OKPYIKAIOIIEeH Cpeibl, TUIAHUPOBAHUS TOCTYIKOB M OIEHKH UX
BO3MOXHBIX MOCJICICTBUI JIJIsI OKPYKAIOIIEH CPEBI.

[{eHHOCTH Hay4YHOTO ITO3HAHUSA:

c(hOpPMUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTUKH, TOHMMaHUEM MaTeMaTH4YeCKOW HayKH Kak cepbl 4eloBeYecKOu
NEeSATEIbHOCTH, TANOB €€ pa3BUTHS U 3HAYMMOCTH JJIS Pa3BUTHUS LMBWIM3AIMHU; OBJIAJICHUEM S3bIKOM
MAaTeMaTUKU U MaTeMaTUYECKOUN KyJIbTypOU KaK CpeJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIIECTBIISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIbTATHI

MertamnpeaMeTHbIE pE3yabTaThl OCBOSHHUS TMPOrpamMMbl y4eOHOTOo mnpeamera «MaremaTukay
XapaKTEPU3YIOTCAd OBJAJCHUEM YHUBEPCAIbHBIMU IMO3HABATEIbHBIMU JIEUCTBUSIMHU, YHHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU JEHCTBUAMU, YHUBEPCATbHBIMU PETYJIATUBHBIMU ACHUCTBUSMH.

1) YHuBepcanbHble TO3HABATENbHBIE JACUCTBUSA, O0ECIEeYMBAIOT (GOpMHUpPOBaHUE 0a30BBIX
KOTHUTHUBHBIX TPOIECCOB oOOydarommuxcsi (OCBOGHHE METOJOB TO3HAHUS OKPYXKAIOIIETO MHpPA;
MIPUMEHEHHUE JIOTUYECKUX, UCCIIEIOBATEILCKUX OTIEpaIlfii, yMEHUN padboTaTh ¢ nHpOpMaImen).

Ba3oBrle mornueckue nelcTBUS:

— BBUBIIATh W XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYCCKUX OOBEKTOB, TMOHSTHH,



OTHOLICHUHA MEXIy MOHATUAMH; (OPMYIMPOBATh OINpPENENEeHUs IOHATHH; YyCTaHABIMBAThH
CYLIECTBEHHBIN MpH3HAK KiIacCU(UKALWU, OCHOBaHMA s OOOOLICHHS M CpPaBHEHUS, KPUTEPHH
IIPOBOJMMOIO aHAJIN3A;

— BOCIPUHHUMATH, (OPMYIHPOBATEH U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHbBIC U OTPHUILIATEIILHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;

— BBIABJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M NPOTHBOpEYHs B (haKkTax, AAHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUSX; IpelylaraTb KPUTEpUH JJs BBIABICHHMS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUI;

— JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIEyKTUBHBIX U MHIYKTUBHBIX YMO3aKIIFOUCHUH,
YMO3aKJIFOUE€HUH 110 aHAJIOTUH;

— IIPOBOJIUTh CAMOCTOSTENIBHO JI0Ka3aTeJIbCTBA MAaTEMAaTUYECKUX YTBEpXKAEHUH (MpsiMble U OT
IIPOTUBHOI'0), BEICTPANBATh apIyMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEDHI;

— 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

— BBIOMpaATh crioco0 pemieHust yueOHoi 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS, BEIOUPATh
HanboJee MOAXOIAIMNN ¢ yIETOM CAaMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCKue A1eUCTBUSA:

— HCHOJB30BATh BOMPOCHI KaK MCCIEI0BATEIbCKUIA WHCTPYMEHT MO3HAHUS;, (HOPMYyITUPOBaTh BOIPOCHI,
¢bukcupyromye MpOTHBOpEYHe, MpoOJieMy, YCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO TIO3UIUI0, MHEHHE;

— MPOBOJIUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA JKCIIEPHUMEHT, HCCIEIOBAaHHE IO YCTaHOBIICHHIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHMOCTEH MEXITY
00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

— CaMOCTOSTEIIbHO (POpMYyIHPOBaTh 0000IIEHNS 1 BEIBOJIBI IO PE3yJIbTaTaM IPOBEIEHHOT0 HAOIOICHNUS,
WCCIIEIOBAHMSI, OIIEHUBATh JOCTOBEPHOCTH MOJTyUYEHHBIX PE3YIHTATOB, BEIBOJOB M 000OIICHHI;

— MPOTHO3UPOBATH BO3MOXXHOE PAa3BUTHE MPOIIECCa, a TAKKE BHIABUTATh MPEATIONI0KEHHUS O €T0 Pa3BUTHH
B HOBBIX YCJIOBHUSIX.

Pabota ¢ uadopmarnueii:

— BBIABIATH JeQUIUTH WHPOPMAIINU, JAHHBIX, HEOOXOAMMBIX Ui OTBETA HAa BOMPOC M JUISI PEIICHUS
3aJauu;

— BbIOMpaTh MH(OPMAIMIO U3 UCTOYHMKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3ITUYHBIX BUJIOB U (hOPM MpeICTaBICHUS;

— CTPYKTYpHpOBaTh HH(poOpMaIuio, NpeAcCTaBIATh €€ B pazIUuHBIX (opMmax, HWIIIOCTPUPOBAThH
rpaduyecku;

— OIICHMBATh HAJEKHOCTh HH(POPMAITUH 10 CAMOCTOATENBHO C(HOPMYITNPOBAHHBIM KPUTEPHUSIM.

2) VYHHUBepcalbHbIe KOMMYHHKATHBHBIC JCUCTBUS, OOECTeUMBarOT C(HOPMUPOBAHHOCTH

COITMAITEHBIX HABBIKOB 00YYAIOIIHXCSI.

OOuieHue:

— BOCIPUHHUMATH U (POPMYIUPOBATH CY>KICHUS B COOTBETCTBHH C YCIOBUSMH U LENISIMU OOILIECHHUS;

— SICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOKO TOUYKY 3pEHHsI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 110 XO/Ty PEUICHUS 3a]]a9i, KOMMEHTHPOBATH ITOJIYIeHHBIN pe3yIIbTarT;,

— B Xxo0j/ie 00CYyXJeHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOM TeMbl, MpoOJIeMbl, perraeMon
3aJ]auu, BHICKA3bIBATh U/ICH, HALICJICHHBIEC HA MTOMCK PELICHHUS;

— COIOCTABJIATh CBOU CYKJCHMSI C CYXKAECHUSMH IPYTUX YYaCTHUKOB JJHajiora, 0OHapyKUBaTh pa3inyue
U CXOJCTBO IMO3UIIMIA;

— B KOPpEKTHOH opme HopMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;



— MPEICTABIATH PE3yJbTAThl PEIICHUS 3a/1a41, SKCIIEPUMEHTA, NCCIICOBAHMS, TPOCKTA,

— CaMOCTOATEIBHO BBIOMpATh (OPMAT BHICTYIUICHHS C YYETOM 3ajad MPE3CHTAIlMd U OCOOCHHOCTEH
ayJUTOpPHUH.

CoTpyTHUYECTBO:

— IOHMMATh M UCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W MHIMBUAYAIHLHOH PaOOTHI MPU PEIICHUH
y4eOHBIX 3a7a4;

— MPUHAMATh LEJIb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOH paboTHI,
pacmpenenats BUAbl padoT, TOTOBAapUBATHCS, 00CYKIaTh MPOIECC M Pe3yNbTaT padoThl; 00001IaTh
MHEHHS HECKOJIbKUX JIIOACH;

— Y4YacTBOBAaTh B IPYMIOBBIX GopMax paboThl (00CykIeHUs,, 0OMEH MHEHHMH, «MO3TOBBIC IITYPMBD» U
VHBIC);

— BBINOJHATH CBOIO YacTh pabOTHl M KOOPIUHUPOBATH CBOU JCHCTBUS C JIPYTMMH WICHAMH KOMaH]IbI,
OLICHUBATh Ka4yeCTBO CBOETO BKJIaga B OOIIMH MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
YY9aCTHHKaMH B3aUMOJICHCTBUSI.

3) VYHHUBepcallbHbIE PETYISTHBHBIE ACUCTBUS, 00ECIeYMBaOT (OPMHUPOBAHUE CMBICIOBBIX

YCTaHOBOK U JKMU3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranu3zanus:

— COCTaBJISITh IUIAH, aJiTOPUTM PEIICHHS 3aJjaud, BHIOMPATh CIOCOO PEIICHUs ¢ yY4ETOM HMEIOLIHXCS
PEeCypcoB U COOCTBEHHBIX BO3ZMOKHOCTEH, apr'yMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEILICHHIA C
y4€TOM HOBOH HH(OPMAIIHH.

CaMOKOHTpOIIb:

— BIaJeTh HaBBIKAMHU TMO3HABATENBHON pe(dIeKCUU KaK OCO3HAaHHWs COBEpIIAEMBbIX ACHCTBHHA U
MBICTHTEBHBIX TIPOIIECCOB, UX PE3YIIHTATOB,

— BIQJIETh  CIOCOOAMH  CaMOITIPOBEPKH, CAMOKOHTPOJSI TIpollecca W pe3ysibTara  pemieHHs
MaTeMaTHUECCKOM 3a1a9Hu;

— MpPeIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEIICHUH 33]a4i, BHOCHUTH KOPPEKTHBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBIIBIECHHBIX
TPYIHOCTEH;

— OIICHMBATh COOTBETCTBHE pE3yJbTaTa IEIW U YCIOBUSIM, OOBSCHATH NMPHUUYUHBI JOCTIOKEHHS HITH
HEIOCTHKEHHS DPEe3yJIbTaTOB JEATEIIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh OLEHKY HpUOOPETEHHOMY
OTIBITY.

[IJIAHUPYEMBIE MPEJAMETHBIE PE3YJIbTATBHI OCBOEHUSI CUHXPOHU3MPOBAHHOM
[TPOT'PAMMBI 3A KYPC 10 - 11 KITACCA

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS paboUyeil CHHXPOHU3UPOBAHHON pabodel mporpaMMel o
mateMaTHke npenacrasiensl 1 10 - 11 kitacca B paMkax KypcoB «Anredpa 1 Hauaja aHaJIu3a» U
«l'eomerpus».

OcBoenne yaeOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHAIM3a» Ha YPOBHE CPEIHETO
o0uiero o6pa3oBaHus JOHKHO 00ECIIEUNBATh JOCTUKEHHE CIAEAYIOUINX IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB:

K konuy o0y4enus B 10 kitacce 00yyaromuiicst OITy4UT CIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl 10
OTZIETTLHBIM TeMaM (eiepaibHON paboueli mporpaMmbl yaeOHOTO Kypca «Anredpa u Havana
MaTeMaTHYECKOro aHAJIN3a» Ha 6230BOM YPOBHe:



Yucna ¥ BEIYUCICHUS

ONCpUpOBaATh NMOHATUAMU: PALIUOHAJIBHOC U I[Gf/iCTBPITGJILHOG YqHuCJIIO, OOBIKHOBEHHAS U JCCATHYHAsA
JpoOb, POLIEHTHI;

BBINOJIHATH ApU(PMETHUECKHUE ONEPALUU C PALIMOHATBHBIMU U AEHCTBUTEIbHBIMU YU CIIAMU;
BBINOJIHATh NPUOIMKEHHBIE BBIYMCICHUS, MCIIONB3YS MpaBWIa OKPYIJIEHUS, JeNaTh NMPUKUAKY U
OLICHKY PE3YJIbTAaTa BHIYUCIICHUI;

ONEpPHPOBATh TOHSATHSMHU: CTENEHb C IIeNbIM IIOKa3aTesleM, CTaHAapTHas Qopma 3amucH
JEHCTBUTENIHOTO YHCJa, KOPEHb HATypaJbHOM CTENEHH, MCIOJIB30BaTh MOIXOMAIIYI0 (popmy
3aI1mucu I[Gf/iCTBHTGJILHLIX YHUCCI IJId PCIICHUA MMPAKTUYCCKUX 3ada4 U NPCACTABIICHUSA JAHHBIX;
OIIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC U TaHT'€HC IIPOM3BOJIBLHOTO YIJla, UCIOIb30BATh 3aIIUCh
IPOM3BOJILHOTO yTJIa 4epe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKITHH.

YpaBHEHHUs U HEPABEHCTBA!

OTICpUPOBATh TOHATHSAMHU: TOXJIECTBO, YypPaBHCHHWE, HEPABEHCTBO, II€JI0C, PAIMOHAIBLHOE,
UPpaIMOHATILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHYECKOE YPaBHEHUE;

BBIINOJIHATh NPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peliaTb TPUTOHOMETPUUECKHE
YpaBHECHHS,

BBITIOJIHATH Hp606pa3OBaHI/I$[ LEJIbIX, palMOHAJIBHBIX W HPpalOHAIBHBIX BI)Ipa)KeHI/Iﬁ U pelIaThb
OCHOBHBIC THUIIBI [IEJIBIX, PAIIMOHAILHBIX U UPPAIMOHAIBHBIX YPABHCHHI U HEPABCHCTB;

NPUMEHSTh YPAaBHEHHS 1 HEPABCHCTBA JIJIsl PEIICHHS] MATEMAaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX
o0JacTeil HayKH U pealbHOM KU3HH,

MOJICIIUPOBATh PEaJbHBIC CUTYAllMH Ha SI3bIKE aiureOpbl, COCTABIATH BBIPAKCHUS, YpaBHEHHUS,
HEPaBEHCTBA 110 YCIOBHUIO 331auM, UCCIIEOBATh TOCTPOSHHBIE MOJIENN C UCTIOJIh30BAHUEM arllapaTa
anreopsl.

OyHKIUHN U TpapUKH:

ONEepUpOBATh MOHATHAMM: (YHKIMS, crnocoObl 3anaHus (QyHKIUH, O0NaCTh OIpEaesieHUs U
MHO’KECTBO 3HaU€HUN (QYyHKIUH, rpa@uK GYHKIUMH, B3aUMHO OOpaTHbIE (PYHKIINH;

ONEepUPOBATh TMOHATUAMU: UYETHOCTb M HEYETHOCTh (DYHKIMM, HYIM (QYHKLUHH, MOPOMEKYTKH
3HAKOMOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku QyHKUUN JJIs pEeLIeHUs] ypaBHEHUII;

CTPOUTh U YUTATh TpapuKU JIMHEHHON (QYHKUIMHU, KBaAPATUUHON (PYHKIMHU, CTEIEHHON QyHKIUU C
LIEJIBIM TT0Ka3aTeNIeM;

UCMOJIb30BaTh rpaduku (YHKUMN IS UCCIIEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEH MPHU peIIeHUH
3a1a4 U3 JAPYrux y4eOHBIX MPEIMETOB U pealbHOW JKU3HU, BhIpakaTh (hOpMyJaMH 3aBUCHMOCTH
MEXly BEJIMYMHAMM.

Hauana MaTemMaTHyecKoro aHaamsa.

ONEprUpOBaAThH MOHATUAMM: IMTOCICAOBATCIIBHOCTD, apI/I(bMeTI/I'-IeCKaSI U TCOMETPUUCCKAA IPOTPECCUH;

OTepUPOBATh TOHATUSAMHU: OECKOHEYHO YOBIBAIOIIas TeOMETpPHUYecKas MpPOTrpeccHsi, CyMma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOMN MPOTPECCUH,

3a/1aBaTh MOCIEA0BATEIHPHOCTH Pa3IMYHBIMU CIIOCO0aMU;

HCIIOJIb30BaTh CBOWMCTBA TIOCJICIOBATSIIBHOCTEH W TIPOTPECCHI Ul PEIICHUS pealbHBIX 3a]1ad
MPUKIIATHOTO XapaKTepa.

MHo>kecTBa 1 JIOTHKA:

ONCpHUPOBATh MOHATUAMHA: MHOXCECTBO, OIICpallMi HAJ MHOKCCTBAMMU,;

HUCIIOJIBb30BAaTh TeOpeTI/IKO-MHO)KeCTBeHHblf/’I amnmapar ajs OmucCaHuA PpCaJIbHbIX MPOHCCCOB U



SBJICHUH, IPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB;
OIIEpUPOBATh NOHATUSAMU: ONPEEIICHUE, TEOPEMA, CIIEJCTBUE, JOKA3aTENbCTBO.

K koniy o6yuenus B 10 kinacce 00ydaromuiicss HOTYYUT CIEAYIOIINE IPeIMETHbIE PE3yIbTaThl MO

OTACNbHBIM TeMaM (¢enepanbHO pabodell mporpamMmbl y4eOHOTO Kypca «AureOpa W Hayaia

MaATEMAaTHYCCKOIoO aHajln3a)» Ha yFJ'IyﬁJIeHHOM YPOBHE:

Yucnia 1 BBIYUCICHUS:

CBOOOJTHO OTEPUPOBATh MOHATHIMH: PAIIMOHATBLHOE YHCII0, OCCKOHEYHAs! TIEPUOINYECKAsT TPOOb,
MPOLEHTHI, HPPALMOHAIBHOE YHUCIO, MHOYKECTBA PALMOHAIBHBIX W JACHCTBUTEJBHBIX YHUCETN,
MOZYJIb JE€HCTBUTEIBLHOTO YHCIIA;

MIPUMEHATH IPOOU U MIPOLICHTHI Il pEUICHUs TPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaACiIei 3HaHUM
U peaJbHOU KU3HU;

MIPUMEHATH MPUOIIKEHHBIC BHIYUCIICHHUS, IPABUIIA OKPYTJICHUSI, TPUKUIKY U OLEHKY pe3yJibTara
BBIYHCIICHHI;

CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTETICHb C IIEJIBIM MOKa3aTeNieM, UCII0JIb30BaTh MOIXOSIIYIO
(dhopMy 3anUCH IeHCTBUTENBHBIX YUCEI AJISl PELICHUS MPAKTUYECKUX 3a/1a4

Y MPEJICTABJICHUS JIAaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPAIbHOM CTENEHU;

CBOOOJTHO OTIEPUPOBAThH MOHATHEM: CTENIEHB C PAIIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: JIOTapru(M YKCIIa, TECATUIHBIE U HATypaIbHBIC JIOTapU(MBI,

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa;
ONEPUPOBATH MOHATUSAMU: APKCUHYC, ADKKOCHUHYC U ApKTAHI'E€HC YMCIIOBOTO apryMEeHTa.

YpaBHEHHUsI 1 HEPABEHCTBA:

CBOOO/ZIHO ONEpUPOBATh TMOHATUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHbBIE
YPaBHEHUs U YPaBHEHUA-CIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHSTh Pa3IUYHbIE METO/bl PEHICHUs PAallMOHAIBHBIX U JPOOHO-pAllMOHANBHBIX YpPaBHEHUH,
IIPUMEHATH METOJ MHTEPBAJIOB U1l PELLIECHUsI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHSAMM: MHOTOYJIEH OT OJHOM MEepEeMEHHOM, MHOTOWIEH C LeJIbIMU
KO3(QpUIHEHTaMH, KOPHH MHOTIOWIEHa, NMPUMEHATh JAEJIeHHEe MHOrOoWwieHa Ha MHOTOWIEH ¢
0CTaTKoOM, Teopemy besy u TeopeMy Buera i pemenus 3aaad;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: CUCTEMa JIMHEWHBIX ypaBHEHMH, MaTpuUIla, ONpPEeTUTENh
MaTpULbl 2 X 2 ¥ €ro reOMETPUYECKUI CMBICH, UCIIOIb30BaTh CBOMCTBA ONPEAECIUTENS 2 X 2 IS
BBIYUCIICHHUS €T0 3HAYEHUs, NPUMEHATH OIPEACIUTENN I PEIICHHUS CHUCTEMBbI JIMHEWHBIX
YPAaBHEHUH, MOJCIUPOBATh pEalbHbIE CUTYAallMU C IIOMOILBIO CHUCTEMBI JIMHEHHBIX YPaBHEHUM,
HCCIEA0BAaTh IMOCTPOCHHBIE MOJIEIN C NOMOIIBIO MATPUIl U ONpPEAEIIUTENEH, HHTEPIPETUPOBATH
MTOJTyYEHHBIN pe3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHAMU /1715l MpeoOpa30BaHUs BhIPAXKEHHUI;

BBINOJIHATE NPEOOpa30BaHMs YHCIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTENEHU C palOHAIbHBIM
[I0Ka3aTeNeM;

UCIOJIb30BATh CBOMCTBA JIOrapu(pMOB ISl MpeoOpa3oBaHus Jorapu(pMUUECKUXBBIPAKEHUN;
CBOOOJHO ONEPUPOBaTh MOHATUSAMH: HppalMOHAIbHBIE, MOKa3aTelIbHbIE U JOrapupMHUUECKHe
YPAaBHEHHsI, HAXOIUTh MX PELICHHs C IOMOIUBIO PAaBHOCWIBHBIX IIEPEXONOB MU OCYIIECTBIISA
MPOBEPKY KOPHEH;



HPUMEHSTH OCHOBHBIC TPUTOHOMETPUYECKHE bopMybI TSt npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKCHHI;

CBOOOJIHO OIEPUPOBATh MOHITHEM: TPUTOHOMETPHUYECKOE YPAaBHEHHE, IPHUMEHSATh HEOOXOIMMBIC
(OpMyJIBI [JIs pELICHHs] OCHOBHBIX THIIOB TPHIOHOMETPHUUYECKUX YPABHEHUIA;

MOJICIIUPOBATh PEaIbHbIC CUTYyallMH Ha SI3bIKE alreOpbl, COCTABISTH BBIPAKCHUS, YPaBHECHUS,
HEpaBEHCTBA 110 YCJOBHIO 33Ja4d, HCCIEIOBaTh IOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHHEM
ammapara anreopsbl.

OyHKIMU U TpadUKU:

CBOOOJHO ONEpPHPOBATH MOHATUAMM: (YHKLUS, CIIOCOObI 3a1aHusl (YHKLUHU, B3aUMHO OOpaTHbIE
GyHKIMH, KOMIIO3UIHS QYHKUUH, rpaduk GyHKIMHU, BBIIOIHATH 3J1€MEHTapHbIe IpeoOpa3oBaHus
rpaukoB (PyHKITUI;

CBOOOJHO ONEPUPOBATH MOHATHAMU: O0JACTh ONpPENCIIEHUS] U MHOXKECTBO 3HAu€HUM (DyHKIMH,
HYJTU (QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEPUPOBATH MOHATUSMH: YETHBIC M HEUETHBIE (QYHKIMH, NMepHOANYEcKHe (YHKIINH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIMH, MAaKCUMYMbl U MHUHHMYMBI (YHKIWH, HauOoJbIIee U
HaMMEHbIIee 3HaYeHNE (PYHKIUU Ha TIPOMEKYTKE;

CBOOOTHO OTIEPHPOBATH MOHATUSMU: CTENICHHAs (DYHKIIHMS C HATYPaJIbHBIM H LIEJIBIM TIOKa3aTeNeM,
rpaduK CTeNIeHHON (PYHKIIMH C HATYPAIBHBIM U LIEJIBIM [TOKa3aTeNeM, Tpad K KOPHS N-Oi CTENEHH
Kak (QyHKIIMM OOpaTHOU CTENEHU C HATypaJbHBIM MTOKa3aTelieM;

OTIEpPUPOBATH MOHATUSAMU: JIMHEHHAs, KBaApaTHUHas U JpOoOHO-TMHEWHas (YyHKIMH, BBHIIOIHSITH
AJIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOSHHUE UX TPAPHKOB;

CBOOOHO ONIEpUPOBATh MOHATHIMH: TIOKa3aTeNbHAs U JorapupmMudeckas QyHKIIH, HX CBOWCTBA
U rpadUKH, UCTIONB30BaTh UX TPa(UKH I PELIeHUs] YpaBHEHUH;

CBOOOJHO  OINEPHPOBATH TOHATHSAMH: TPUTOHOMETPHUYECKAass OKPYKHOCTb, OIpE/IEICHNE
TPUTOHOMETPHUECKUX (DYHKIIMHA YHUCIOBOTO apryMEeHTa;

UCMOJIb30BaTh TpapuKu QYHKIUI JUIsl UCCIIE0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN MpPU peLIeHUN
3aja4d U3 JAPYrux y4eOHBIX MPEeIMETOB U pealbHOW KU3HM, BhIpakaTh (pOpMysiaMH 3aBHCHUMOCTH
MEX]y BETMYMHAMU;

Hauama MaTeMaTH4eCKOro aHajan3a:

CBOOOJHO ONEpUpOBaTh MOHATHAMHU: apudMeTHUecKkas U TeoMeTpUyYecKas Iporpeccus,
0ecKOHEeuHO YOBIBaIOIIas reoMeTpuyecKas nporpeccus, JMHEHHbIH U 3KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IIPECTaBIEHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUU ISl PELIEHMsI pEAJIbHBIX 3aJa4 IIPUKJIAJHOTO XapaKTepa;

CBOOOTHO OIIepupoOBaTh MOHATHUSIMU: IIOCJIEI0BATEIBHOCTb, CIOCO0BI 3a/1aHus
MOCJIeI0BATEIbHOCTENH, MOHOTOHHBIE M OTPAHMUYEHHBIE MOCIIEJ0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKIEHUS] MAaTEMAaTHYECKOTr0 aHaIM3a KaK aHaluu3a OECKOHEYHO MallbIX;

CBOOO/THO ONEPHPOBATH MOHATUSAMHU: HEMIPEPBIBHBIE (DYHKIMH, TOUKH pa3pbiBa rpaduka QyHKINH,
acCUMMNTOTHI rpaduka QyHKINHU;

cBOOOJHO OMepUpOBaTh MOHATHEM: (YHKIHUS, HEMpepblBHAsS HA OTpe3Ke, NIPUMEHSATh CBOMCTBA
HEeNpephIBHBIX (QYHKIMIA I pellieHus 3aay;

CcBOOO/JIHO ONEpUPOBATh MOHATUSAMU: MEpBasi U BTOpas MPOM3BOAHBIE (YHKIMH, KacaTelabHas K
rpaduky QyHKIUH;

BBIUUCIIATh IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUY JABYX (DYHKLUH, 3HATH
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKLINH;

UCIOJIb30BATh TEOMETPUUYECKHUM U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIsl pEILICHHs 3a/1a4.



MHoxecTBa 1 JJOTHKA:

CBOOOJTHO OTEpUPOBATH MOHATUSMU: MHOXECTBO, ONlepalliy HaJl MHOKECTBAMM;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar AJisi ONUCAaHUS pealbHbIX IPOILIECCOB U
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

CcBOOO/IHO OINEpPUPOBATH MOHATUSAMU: ONpeesieHUuEe, TeopeMa, YpaBHEHHE- CIIEICTBHUE, CBOMCTBO
MaTEeMaTHYECKOTr0 00BEKTA, I0KA3aTeIbCTBO, PABHOCHIIHHBIC YPAaBHEHHS 1 HEPABEHCTBA.

K xoniy o6yuenus B 11 kiacce oOydaromuiicsi MONy4YHUT CIEAYIONIME MPEIMETHBIE Pe3yibTaThl IO

OTIENbHBIM TeMaM deaepanbHOH paboueil mnporpamMmbl y4eOHOTO Kypca «Anredpa W Hayana
MaTEeMaTHYeCKOro aHalln3a» Ha 0a30BOM yYpOBHe:

Yucna 1 BEIYUCIIEHUS:

OIICpHUPOBATH MOHATUAMU: HATYPAJIBHOC, LCJIOC YUCIIO, HMCIIOJIb30BaTh IIPHU3HAKU JCIMMOCTHU
LCJIbIX YHUCCII, PA3JIOKCHHUC YK CJIa HAa ITPOCTBIC MHOKUTCIIN JJIA PCUHICHUA 3a1a4;
OIICpHUPOBATH NOHATUCM: CTCIICHDb C PAllMOHAJIbHBIM ITOKA3aTCIICEM,

OIICPUPOBATDL ITIOHATUAMU: J'IOl"apI/I(bM qucia, JCCATHYHBIC U HaTypaHBHbIeHOl"apI/I(I)MbI.

YpaBHEHHUs U HEPABEHCTBA!

NPUMEHSTh CBOWCTBA CTENEHH /I MPeoO0pa3oBaHUS BBIPAKEHUN, OMEPUPOBATHIIOHITHIMHU:
MOKa3aTeJIbHOE YPABHEHHE M HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBINIOKA3ATENbHBIX YPABHEHU U
HEpPABEHCTB;

BBIMIOJHATh MPeoOpa3oBaHMs BBIPAKEHUH, COAEpKAIIUX JIOTapu(pMbl, ONEPUPOBATHIIOHATHIMHU:
norapu(MHUUECKOe YpaBHEHHWE W HEPaBEHCTBO, pEIIaTh OCHOBHBIE TUIBLIOTAPU(DMUUECKUX
YpPaBHEHUI U HEPABEHCTB;

HaXOAUTh PEUIECHUS NPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpPUPOBATh MOHITUSMH: CUCTEMA JIMHEWMHBIX YPABHEHUH M €€ PEIICHHUE,UCIIOIb30BATh CUCTEMY
JIMHEVHBIX YPABHEHUH IS PEILICHUS IPAKTUYECKUX 3a/1a4;

HAaXOJUTh PELICHUS NPOCTEUIIMX CHUCTEM U COBOKYIIHOCTEM palMOHAIBHBIXYPABHEHUN U
HEpPABEHCTB;

MOJICTIMPOBATh pEANbHBIE CUTyallMd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,YpaBHEHHUS,
HEPABEHCTBA U CUCTEMBI I10 YCIIOBUIO 3aJ1a4H, UCCIIEN0BATh [IOCTPOECHHBIEMO/IEIIN C UCIIOJIb30BAHUEM
amnmapara anreopsl.

@OyHKUIUHN U TpapUKH:

OTIEpUPOBATH MOHATUAMH: NIEpUOINUEcKast (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH(YHKIUH, TOUKH
JKCTpeMyMa (QYHKLMH, HauOosiblllee W HauMEHblee 3HAYCHUA(DYHKIMM Ha TPOMEXKYTKE,
UCTIOJIb30BaTh UX JJISl UCCIIE0BAaHUS (QDYHKLUH, 3aJaHHONUT papuKOM;

ONIEpUPOBATH TMOHATUSAMH: TpapUKH TOKa3aTeIbHOM, JIOrapu(pMUUYECKONH TPUTOHOMETPHUECKUX
byHKIMH, n300pakaTh UX Ha KOOPIAMHATHON TNIOCKOCTH MUCTIOIB30BaTh JUIS PELICHUs YPaBHEHUH U
HEPaBEHCTB;

n300pakaTh Ha KOOPAWHATHOHN MJIOCKOCTH IpaMKU JTUHEHHBIX YpaBHEHUIH HCIIOJB30BATh MX JUIS
pELICHUS] CUCTEMBI JINHEWHBIX YPAaBHECHU;

UCMOJIb30BaTh TpapuKu (YHKUMH U MCCIEAOBAHMS IPOLIECCOB U 3aBHCUMOCTEHH3 Apyrux
Y4€OHBIX AUCLUIUINH.

Hauana maremarnyeckoro aHajansa:

ONEpUPOBATh TMOHATHSMHU: HeNpepblBHAs (YHKLIMSA, TNPOU3BOAHAS (YHKIHHU,HCIIOIB30BATh
TEOMETPUUYSCKHUIN M (PU3HUECKHUI CMBICT TTPOU3BOIHOM JIJISl PEIICHUsI3a1aY,



HAXOJHMTh POU3BOIHBIC YIIEMEHTAPHBIX (PYHKITHH, BEIYUCIIATH POU3BOTHBICCYMMBI, IIPOU3BEICHMS,
YaCTHOTO (DYHKIIU;

WCIIOJIb30BaTh IPOM3BOJHYIO JIJISI HCCJICIOBAaHUS (PYHKIMM Ha MOHOTOHHOCTBH SKCTPEMYMBI,
HMPUMEHSTH PE3yJIbTAThl HCCIICIOBAHMS K TIOCTPOCHUIO I'pah)uKOB;

WCII0JIb30BaTh MPOM3BOIHYIO JIUI HAXOXKJICHHUS HAWIYYIIEro PEIICHUSIB MPUKIIAIHBIX, B TOM YHCIIE
COIMAJIbHO-D)KOHOMHUYECKHX, 3aa4ax;

OTIEpUPOBATH MOHATHAMHU: TIepBooOpa3Has U WHTErpall, IOHUMATh F€OMETPUYCCKUIH (PU3NICCKHIA
CMBICTT HHTETPAJIa;

HAXOJHUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIHIA, BEIYUCISATH HHTETpano Gopmyne HeroTrona—
JletiOnuma;

peliaTh MPUKJIAJHBIC 33]]a91, B TOM YHUCIIE COIMAIbHO-DKOHOMUYECKOT0 H(PHU3UIECKOTO XapaKTepa,
CpeICTBAMH MaTEeMaTHYECKOI0 aHalIn3a.

K xoniy obyuenus B 11 knacce oOyyaroluiics MONY4YHUT CIEAYIOLIME MPEIMETHBIE PE3yibTaThl 110

OTACNBHBIM TeMaM (¢eaepaqbHOd pabodell mporpamMmbl  y4eOHOrO Kypca «Anrebpa W Havana

MaTeMaTUYeCKOro aHaJIh3a»Ha yriay0JeHHOM YpPOBHeE:

Yucna U BRIYUCICHUS:

CcBOOOJHO OMEepUPOBATH MOHATHAMH: HATypallbHOE M II€JI0€ YKCIO, MHOXKECTBAHATYPAIbHBIX H
LIETBIX YMCEJI, UCIIOJIB30BATh MpU3HaAKU AenuMocTH 1eibix uncen, HOdu HOK narypanbHbIx uncen
JUISL pelieHus 3a1a4, IPUMEHSITh alropuT™ EBkinaa;

cBOOOJIHO OMEepUPOBaTh MOHSATHEM OCTaTKa IO MOJYJI0, 3alHChIBaTh HATypalbHBICUHCIIA B
PAa3IMYHBIX MO3UIUOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJITHO OMEpPUPOBATH TMOHATHUSIMH: KOMILJIEKCHOE YHCJIO W MHOXECTBOKOMILIEKCHBIX YHCEIl,
MPEACTABIISTH KOMIUJIEKCHBIE YHCTIa B AJIT€OpandecKol HTPUTOHOMETPHUIECKOUN popMe, BBHITIOHSTH
apupMeTUUYECKHUE ONepaIlii C HUMU MU300paXkaTh Ha KOOPIUHATHOMN TIJIOCKOCTH.

YpaBHEHHUsI U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHSAMHU: HUpPpalMOHAJIbHBIE, IOKa3aTeNbHbIE HIIOrapupMHUUECKUe
HEPaBEHCTBA, HAXOJAUTh UX PELICHUS C TOMOIIBIO0 PABHOCUIbHBIXIIEPEXO/IOB;

OCYIIECTBIATH OTOOP KOPHEN IPU PELIEHUU TPUTOHOMETPUYECKOTO YPaBHEHUS;

cBOOOIHO ONEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATHHEOOXOANMbIE
(bopMyJIBI 17151 peIIeHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX

HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHAMHU: CHCTEMa M COBOKYIHOCTb YpaBHEHMH HHEPaBEHCTB,
PaBHOCHUJIbHBIE CHUCTEMBI U CHCTEMBbI-CIIEACTBUS, HAXOAUTh PEIICHUSCUCTEMBl U COBOKYITHOCTEH
palOHaIbHBIX, HPPALIMOHANBHBIX, TOKA3aTEeIbHBIX WIOrapu(MUUYECKUX YPaBHEHHUH 1 HEPABEHCTB;
pemars paloHalIbHbIE, UppalOHAIIbHBIE, II0Ka3aTeIbHbIE, norapupmMuUecKue
UTPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, COAepKaIllie MOTYJIM U TTapaMeTphl;
MPUMEHTHh TpaduyecKkrue METOAbl JUIsl PELIeHUs ypaBHEHUN W HEpaBeHCTB, a TakKxke3agad C
napameTpamu;

MOJIETTUPOBATh peajbHbIE CUTYyallMd Ha $3bIKE aireOpbl, COCTaBIATH BBIPAXKECHUS,YpaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 33Jauyd, HCCIEJOBATh ITOCTPOCHHBIEMOJEIHN C
HCIOJIb30BAHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh MOTy4YEHHBINPE3YIbTaT.

OyHKINU U TpaPUKH:

CTPOUTH I'padUKH KOMIO3UIMK (QYHKIUN C MOMOIIBIO 3JIEMEHTApPHOTOMCCIIEIOBAHUSI U CBOWCTB



KOMITO3UIIUH IBYX (DYHKIIUH;

— CTPOWTH reOMETpUYECKHE 00pa3bl YpaBHCHHI U HEPABEHCTB HA KOOPAMHATHONIUIOCKOCTH;

— CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TPAQUKH TPUTOHOMETPUIECCKUX (PYHKITHIA,

— TMPUMEHATh QYHKIUU JUISI MOJICITUPOBAHUS M UCCIICIOBAHMS PEATIbHBIX MTPOIIECCOB.

Hauana marematrnueckoro anajimsa:

— WCTOJB30BaTh MPOU3BOIHYIO IS UCCIIETOBAHUS (PYHKIIMM HA MOHOTOHHOCTh HIKCTPEMYMBEI;

— HaXOJWTh HauOOJbIIICEe U HAMMEHbIIIEE 3HAUCHUS (DYHKIIUN HEMPEPBIBHONWHA OTPE3KE;

— HCIIOJIB30BaTh MPOU3BOIHYIO JUIS HAXOKICHUS HAMITYUIIIErO PEIICHUSB IPUKIIAIHBIX, B TOM YHCIIC
COLIMATIbHO-9)KOHOMUYECKUX, 3aJa4yax, JUIs OIMpPEISICHUSICKOPOCTH U YCKOPEHHs IIpoliecca,
3aIaHHOTO (POPMYIION WK TPadUKOM;

— CBOOOJIHO OIEPHPOBATH MOHITHUAMHU: IEPBOOOpPA3HAas, ONPEACIEHHBI HHTErPaJl,HAXOIUTh
MEepPBOOOpA3HBIE JJIEMEHTAPHBIX (YHKIMHA H BBIUUCIATH HWHTETpas 1o ¢dopmysieHproToHa—
JleliOuuma;

— HAaxOJWTh IUIOIIAH TUIOCKUX QUTYDP U OOBEMBI TEIl C TOMOIIIBIO HHTETPaIa,

— WMETh TMPEJACTaBICHHE O MAaTeMaTHYeCKOM MOJCITUPOBAHUU HAa MPUMEPECOCTaBICHUS
¢ hepeHINATBHBIX YPaBHCHHI,

— pemarh MPHUKIAIHBIC 337491, B TOM YHCIIE COUATLHO-YKOHOMHYECKOTO H(PH3UIECKOTO XapaKTepa,
CpeACTBaAMU MaTEMAaTHYECKOTO aHATN3a.

COAEPXAHUE YYEBHOI'O KYPCA «AJI'EGPA 1 HAYAJIA MATEMATHUYECKOI'b
AHAJIN3A» 10 - 11 KJIACC

10 KJTACC ba3oBblii ypoBeHb

Yucna v BBIYUCIIEHUS

Panmonanenpie  yucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOHM, MPOLEHTHI, OECKOHEYHbIE
nepuojuveckue apodu. Apudmernueckue ornepanud C palUdOHAIbHBIMU YHCIIAMH, MpeoOpa3oBaHUs
YUCIOBBIX BbIpaxkeHUil. [IpumeHeHue apoOell M MPOLEHTOB MAJis pEIIeHUs TPUKIAJAHBIX 33734y U3
Pa3IMYHBIX OTPACIEH 3HAHUM U peabHOMN )KU3HU.

JlelicTBuTenpHbIE YKcia. PanmonanbHble U MppalioHaIbHbIe ynuciaa. ApupMeTHIECKUe onepalun
C AeMCTBUTENbHBIMU UnciaaMu. [IpubnnxEHHble BHIYMCIEHUS, IPABUIIa OKPYTJICHUS, IPUKU/IKA U OLIEHKA
pe3yJibTaTa BEIUYMCIEHUH.

Crenenp ¢ 1mensiM nokaszareneM. CrannmaptHas QopMa 3almucH  JIEHCTBUTENBHOTO 4YHCHIA.
Hcnonb3oBanue noaxosieit GopMbl 3alIMCH JEHCTBUTENBHBIX YMCEN U PEICHHs TPAKTUYECKUX 3a7a4
U TIPEJCTABJICHUS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypalibHOM creneHu. JleWcTBUS ¢ apU(pMETHUECKUMU KOPHSIMHU
HaTypaJIbHOM CTEIIEHHU.

CHHyC, KOCMHYC ¥ TAHT€HC YHCIOBOI0 apryMeHTa. APKCHHYC, apKKOCHHYC, ApPKTaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHEHMS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPE0OPA30BAHHUS.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIpaskeHUI. OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIBI.

YpaBHeHHE, KOpEHb ypaBHEHMs. HepaBeHCTBO, pelieHHME HepaBeHCTBAa. MeToa HMHTEPBAJIOB.
Pemenne nensix M IpoOHO-pallMOHAIBHBIX YPABHEHUH M HEpaBEHCTB. PellleHHe MpparoHaIbHBIX
YpPaBHEHU U HEPABEHCTB.



Pemienne TpuroHoMeTpu4eCKUX ypaBHeHUH. [IpuMeHeHne ypaBHEHHIT 1 HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33J1a4 U3 Pa3IuyHbIX 00JacTel HAYKU U peasibHOM KU3HU.

OyHKUIUHU U TpapUKu

OyHK1Ws, criocoOsl 3aganus GyHkun. ['padhuk GyHkmmu.

B3anmuo oOpatnbeiedyHKIMH.O0MaCTh ONpENeIeHUs] U MHOXKECTBO 3HaueHHi ¢yHkumuu. Hymum
¢bynkun. I IpomexxyTku3HakonocTosHeTBa. YETHBIE M HEUETHBIE (DYHKIUU.

Crenennas (yHKIUS C HaTypaJbHBIM U 1IeNIbIM 1oKka3zareneM. E€ cBoiicTBa urpadux.

CgoiicTBa U rpadUK KOPHS N-0i CTETICHHU.

TpuronomeTrpuyeckass OKPY>KHOCTb, ONpPEIEICHHE TPUTOHOMETPUYECKUX (DYHKIUHYUCIOBOTO
apryMeHTa.

Hauana matemaTndeckoro aHaausa

ITociiemoBaTeILHOCTH, CIOCOOBI 3aJaHus MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIENOCIIEI0BATEILHOCTH.

ApudmeTrndeckass U reoMerpuueckas mnporpeccuu. beckoHeyHO yObIBaromiasreoMeTpudeckas
nporpeccusi. Cymma OeckoHeuHO YyObIBaromieil reomerpuueckoinporpeccun. @DopMmyna CIOXKHBIX
MpOLIEHTOB. Vcnoap30BaHNe NPOrpeCcCU ISl peLlICHUApEaIbHbIX 3a/1a4 IPUKIAJHOTO Xapakrepa.

MHoxecTBa U JIOTHKa

MHOXxecTBO, orepaiuu Haj MHOKecTBamu. J{uarpammel Ditnepa—Benna. llpumenenue Teoperrko-
MHOXECTBEHHOT'O ammapara Jyisi ONWCaHUs PEATbHBIXIIPOLIECCOB W SIBIICHWW, MPU PEIICHUH 3ajad W3
Apyrux yueOHbIxX npeameroB.Onpesenenue, Teopema, ClIeCTBUE, J0Ka3aTelbCTBO.

10 KJTACC Yruay0/eHHbI YPOBEHb

Uucna v BBIYUCICHUS

Panmonanenple  uymncna. OOBIKHOBEHHbIE W JECSATUYHBIE JApOOH, MPOLEHTHl, OECKOHEUHBIE
nepuoauyeckue ApoOu. IIpumeHenue npoOeil W MPOLEHTOB A pPEUICHUs NPUKIAAHBIX 3a7ad M3
Pa3IMYHBIX OTpaciell 3HAaHUW U PeaJbHON KU3HU.

JeiicTBuTenpHble uyncia. PanrionanbHble U HppalMOHalbHBIE Yyncia. ApudMeTndeckue onepanuu
C JEHCTBUTENbHBIMM 4YHclIaMU. MoJynb AEWCTBUTEIBHOTO 4YMciaa W ero cBoiictBa. [lpubGnuxénnble
BBIUHCIICHUS, TPaBUJIa OKPYTJICHUS, IPUKHU/IKA U OLIEHKA Pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ nensiM nokaszareneM. bunom Herorona. Mcnonbs3oBanue noaxozsimeit GopmMsl 3anucu
JNENCTBUTENBbHBIX YMCEN JIJIs1 PEIICHHS] MPAKTUUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

Apudmernuecknil KOpeHb HaTypalbHOW CTENEHW U ero cBoiicTBa. CTeneHb ¢ paldOHAIBHBIM
II0KA3aTeJIeM U €€ CBOWCTBA, CTENEHb C AEUCTBUTEIbHBIM [T0OKA3aTEIEM.

Jlorapudm umcma. CporictBa norapudma. [lecaruunbie u HaTypaibHbie jorapudmel. CuHYC,
KOCHHYC, TAaHT'€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U apKTaHTE€HC YHCIOBOTO
apryMeHTa.

VYpaBHEHHUsI U HEPABEHCTBA.

ToxnecTBa U TOXKJIECTBEHHbIE MTpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHbIE
YpaBHEHUS U yPABHEHUS-CIIE/ICTBHUSI.

HepaBenctBo, pemienne HepaBeHCTBa. OCHOBHBIE METOMABI PEUICHHS LEIBIX M JPOOHO-PALMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB.

MHorouieHsl OT OJHOU MepeMeHHOM. /leneHrne MHOrowieHa Ha MHOTO4YJIEH C OCTaTKoM. TeopeMa
be3sy. Muorounensl ¢ menbiMu Kodddunuenramu. Teopema Buera. IlpeoOpazoBaHusi YHCIOBBIX
BBIPAXKECHMI, COAEP/KAIUX CTEIIEHU U KOPHH.

WppaunronaneHble ypaBHeHHsA. OCHOBHBIE METOJBl PEHICHUS HPPALUOHAIBHBIX YPABHEHUM.



[TokazaTenbHbIe ypaBHEHUS.

OcHOBHBIE METOJBl pELICHUS [O0Ka3aTeJNbHBIX YypaBHEHHH. IIpeoOpa3oBaHue BbIpaXeHMUI,
cogepkaux  jorapupmel.  Jlorapupmuueckue — ypaBHeHHS.  OCHOBHBIE  METOABI  PEIICHHS
Jorapu(pMUUECKUX ypaBHEHHIA.

OcHoBHBIE TpUroHoMeTpudeckue hopmyisl. [IpeoOpasoBanue TPUrOHOMETPHUUECKUX BBIPAKECHUH.
Pemienue TpuronomeTpuiyeckux ypaBHeHu. Perienue cucrem JIMHEHHbBIX YPaBHEHUM.

Marpuia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpenenuTenb MaTpullbl 2X2, ero reoMeTpudecKui
CMBIC]I U CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHMs, IPUMEHEHHE OINpPEAENUTENs Ui PELICHHUS CHCTEMBbI
JIMHEMHBIX YPAaBHEHUU.

Pemienne npukiiagHblx 3aad ¢ MOMOIIBIO CUCTEMbl JIMHEHWHBIX YypaBHeHUU. lcciaepgoBanue
IIOCTPOCHHOM MOJIEIU C IOMOIIBIO MAaTpull U onpexnenurencil. [lIocTtpoeHre MaTeMaTHYeCKUX MOJENEeH
peaNbHOM CHTyallMy C IIOMOIIBI0 YPAaBHEHUM M HEpaBeHCTB. lIpuMeHeHne ypaBHEHMI M HEPABEHCTB K
PEIICHUIO MaTeMAaTUIECKHX 33/1a4 U 3a7a4 M3 Pa3IMyHbIX 00JacTell HAyKu U peabHOMN JKU3HU.

OyHKIMH U TpaduKH

OyHkuwms, crnocoOsl 3ananus GyHkuuu. B3aumuo oOparueie ¢pynkiuu. Kommnosunus gyukuumii. ['paduk
byHKIIMU. DneMeHTapHble mpeoOpa3oBanus rpadukos pyHkuuid. OO1acTh ompeneNneHus 1 MHOXECTBO
3HaueHuil ¢ynkiuu. Hymu @ynkuuu. [IpomexyTku 3nakonoctosHCTBa. UETHBIE M HEUETHBIE (DYHKIIHH.
[epuonnueckne Gpynkuuu. [IpomMexyTk MOHOTOHHOCTH ()yHKIIMHA. MaKCHUMyMbl 1 MUHUMYMBI ()Y HKITHH.
HauOonpiiee 1 HauMeHbIIee 3HaYeHUS (PyHKIMHM Ha MpoMexyTke. JInHeiHas, KBagpaTHyHasi U IPOOHO-
TUHEWHas QyHKIUH. DJIEMEHTapHOE UCCIICOBAHKE U TIOCTPOCHUE HX TPa(UKOB.

CrenenHast QyHKIUS ¢ HATYpaIbHBIM U 1IEJIbIM MToKa3areneM. E€ cBoiicTBa u rpaduk. CBoWCTBA 1
rpaduk KOpHS N-0i cTeneHu Kak GyHKIUU OOPaTHOI CTENEeHU C HaTypaIbHBIM ITOKa3aTEIIEM.

[TokazarenbHas u norapupmuyeckas (GyHKIMH, HMX cBoMcTBa M rpaduku. Hcmonb3oBanue
rpadpukoB GYHKUMH JUis pelieHus ypaBHeHUH. TpHroHomerpuueckass OKpPY)KHOCTb, OIpe/eleHue
TPUTOHOMETPUUYECKUX (PYHKIMN YHUCIOBOTO apryMEHTa.

@OyHKUMOHANbHbIE 3aBUCUMOCTH B pealibHBIX Ipoleccax M SBICHUsAX. ['paduku peanbHBIX
3aBUCHUMOCTEHN.

Hauana marematndeckoro ananmnsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIEAOBaTEILbHOCTEH. MeTon MaTeMaTHYeCKOn
MHIYKIAA. MOHOTOHHBIE M OTPAHUYEHHBIE NTOCIIEI0BATEIBHOCTH.

HcToprs BO3HUKHOBEHHUSI MaTEMaTUYECKOTI0 aHAIN3a KaK aHajau3a OECKOHEYHO MaJIbIX BEJIMUYHUH.

Apudmernueckass U reomeTpuueckas nporpeccuu. beckoHeuHo yObIBaromiasi reomerpuyeckas
nporpeccusi. CyMMmMa OecKOHEUHO YOBIBAarOIIed TeOMETpUYEecCKOr mporpeccuu. JIMHEHHBI W
AKCIIOHEHIMAIBHBIA pocT. Yncno e. dopMyna ClI0XHBIX MPOLEHTOB. Vcnonb30BaHne MpPOrpeccuu Uis
pelIeHus peasIbHbIX 3a7a4 MPUKIIATHOTO XapaKkTepa.

HenpepriBable ¢yHKIIMM U MX cBoicTBa. TOUKHM pa3pbiBa. ACUMITOTHI I'padUKOB (DYyHKIHH.
CpoiicTBa (yHKIMI HENpEepbIBHBIX Ha OTpe3ke. MeToJ HHTEpBalOB /Jsl pEIIeHHUS HEpPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI JIJIsl pelIeHUs 3a/1a4.

[TepBast u BTOpas mpou3BoHbIe QyHKIMHU. OnpeaeneHne, reOMeTpUIecKuid U PU3NIECKHi CMbICT
MIPOU3BOIHON. YpaBHEHHE KacaTelbHON K rpaduky QyHkuuu. [Ipon3BoaHbIe 3J€MEHTapHBIX (YHKIMH.
[Tpou3BoiHast CyMMBI, IPOU3BEICHHS], YACTHOT'O M KOMIO3UIIUU (YHKIUH.

MHosxecTBa U JIOTHKA

MHoO)kecTBO, onepalui HaJl MHOKECTBAMHM U UX cBoMcTBa. Jlmarpammel Diinepa— Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O aIllapaTta Jjsi OMHCAHMS PEalbHBIX MPOLECCOB M SBJICHUW, IPU PELICHUU
3a/a4 W3 Opyrux y4deOHbIX mpeameToB. OmpenerneHue, Teopema, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa,
CJIEJICTBHE, I0KA3aTEIbCTBO, PABHOCUJIbHBIE YPABHECHHUS.



11 KITACCBa30Bblii YpOBeHb

Hucna u BBIYUCIICHUS.

Hatypanbnble u nensie uncina. [Ipu3Haky 1enMMOCTH LEIbIX YACE.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm umcna. JlecaTudHble U HaTypaibHbIE JOrapHUPMBbI.
YpaBHEHMS U HEPABEHCTBA.

[TpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3zoBaHne BbIpAXKEHU, COEPIKALIUX CTENIEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

[TpriMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl TUHEMHBIX YpaBHEHUN. PerieHne npuKiiagHelX 3a7a4d ¢ IMOMOIIBIO CUCTEMBI JTMHEUHBIX
YpaBHEHUH.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKHUX 3aJad U 3a]ad U3
pa3nuYHBIX 001aCTE HAYKH U PEATbHOM KU3HH.
@OyHKIUYN U TpapuKH.

Oynkuus. [lepuonnueckue Qynkumu. [IpomexyTkm MOHOTOHHOCTH (YHKIWUH. MakCUMyMbl H
MUHUMYMBbI GyHKIMU. Hanbonblee 1 HauMeHblIee 3HaueHne (QyHKIMHY Ha IPOMEXKYTKE.

Tpuronomerpudeckue GyHKIUU, UX CBOMUCTBA U Tpa(UKH.

[Toka3zarenbHas u orapupmudeckas GyHKIIMU, X CBOHCTBA U TPaQUKH.

Hcnonb3oBanue rpadukoB GYHKINHN 171 pellieH s ypaBHEHUH U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKUMN IS MCCIEJOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U PEATbHOU KU3HU.
Hauana maremaTndeckoro aHanusa.

HenpepsiBable pyHKIIMU. MeTon HHTEPBATIOB /171l pELICHHS] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI TPOU3BOIHOM.

[TponsBosHble d31eMeHTapHBIX (yHKIUE. @DOpMyNbl HaXOXIEHHUS MPOU3BOJHONM CYyMMBI,
MIPOU3BECHUS U YACTHOTO (DYHKITUA.

[IpuMeHeHHe NPOU3BOAHON K HCCIEIOBAHUIO (QYHKUMI HAa MOHOTOHHOCTH U 3SKCTPEMYMBI.
Haxosxnenne HauOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUs1 (PYHKIIMU Ha OTpe3Ke.

[TpuMeHeHre NPOU3BOAHOM AJI HAXOKICHHS HAWTyUILero pelieHns B MPUKIAIHbIX 3a/1a4ax, JUIs
ompeielIeHUs] CKOPOCTH TpoIiecca, 3aaHHOTO (GOPMYIION WK TpaPuKOM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WNHuTerpasn, ero reoMeTpuueckuii U (u3MUECKUil CMBICI. Bprumciienne wHTerpaiga mo ¢opmyse
Herorona—JIeiibnumna.

11 KJTACC ¥Yray0/1eHHbli YPOBEHb

Ypcna v BEIYMCICHUS.

HarypanbHpie u nensie uncia. [IpuMeHeHne Mpu3HaKoB JACIUMOCTH LETbIX YUCEN, HAaMOOIBIIHI
obmuii nenmurens (nanee — HOJl) m naumenbee obmee kpatHoe (nanee -HOK), octatkoB mo Momyito,
anroputMa EBKiuaa s penieHus 3a1ad B 1ENIbIX YUCIIax.



KommnekcHble uncna. Anredpandeckas U TPpUrOHOMETpUYeckas (OpMbl 3alIUCH KOMIUIEKCHOTO
yucaa. ApupMeTHyecKre ornepannun ¢ KOMIUIEKCHBIMU yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCeN Ha
KOOpAMHATHOM IuiockocTH. Popmyna Myaspa. KopHu n-of CTeneHH M3 KOMIUIEKCHOIO 4YHCIA.
[TpuMeHeHne KOMILIEKCHBIX YHCEeN JUIA PeleHUs (PU3NYECKUX H TeOMETPUIECKUX 3a/1ad.

YpaBHEHHUs U HEPABEHCTBA.

CucremMa M COBOKYNHOCTb YPaBHEHM M HEPAaBEHCTB. PaBHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
cieACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH € OMOLIbIO TPUTOHOMETPHUECKONW OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/bl pEIICHHUS CUCTEM M COBOKYNHOCTEH palMOHAJIbHBIX, HpPpAlMOHAIbHBIX,
[IOKA3aTeIbHBIX U JOrapu(PMUUECKUX YPaBHEHUI.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApAaMETPAMH.

[TpuMmeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/ad U 3a7ad U3
pa3nuYHbIX 001acTe HAyKHU U pealbHOM KU3HHU, UHTEPIPETalUs OJYyYSHHBIX Pe3yJIbTaTOB.

@OyHKIUYU U TpapUKy.

I'padux xommosurmu ¢yHknuid. ['eomerpuyeckne o0pa3sl ypaBHEHMH UM HEPAaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKH.

['padrueckue MeTOIBI pelICHHs YpaBHEHUH U HEpaBEeHCTB. [ paduueckne MeToIbl pelieHus 3a1a4
C IMapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (yHKUMN IS MCCIEJOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT MPH PEIICHUH 33]a4 U3 APYTHX YUeOHBIX TPEIMETOB U peabHON KHU3HH.

Havana maTremaTtnyeckoro aHanusa.

[IpumeHeHHe NPOU3BOAHON K HCCIENIOBaHHWIO (YHKUMH Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHU N HEMPEPHIBHON (DYHKIIMH HAa OTPE3KE.

IIpuMeHeHne NPOU3BOIHOM U1l HAXO0KICHNs HAWTYULIEeTr0 PEMICHUS B IPUKIAAHBIX 3a4a4ax, JJIs
OTpesieNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMysIoi WK rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO nepBo0Opa3HbIX. [lepBooOpa3Hbie 311eMEHTapHBIX (QYHKIUH.
[TpaBuia HaX0XXJIEHUS IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpudeckuil CMBICI HHTErpaja. BrluuciieHne onpenenéHHoro MHTErpajia Io
¢dopmyne Hetorona—JIeiiOnuma.

[TpuMeHeHHe MHTErpaia ISl HaX0XKICHHS TUIOIAAeH TNIOCKUX QUTYp U 00bEMOB reOMETPUIECKUX
TeNl.

[Tpumepsr pemiennit  nuddepeHMaTbHBIX  ypaBHEHUH. MaTemaruueckoe MOJeIUpPOBaHHE
peaNIbHBIX MPOLIECCOB ¢ MOMOUIbIO AUPPEPEHIINATbHBIX YPABHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA

10 KJTACC

mpoOei U TPOLIEHTOB ISt
pelIeHs IPUKIaJHbIX 3a1a4
W3 pa3JInNYHbIX OTpacien
3HAHUU U pPEaIbHON KU3HU.
JlelicTBUTENIbHBIEC YHCIIA.
PanmonansHbIE U
MPPALMOHAJIBHBIE YHACIIA.
Apudmernueckre onepanun
C JEHCTBUTEIbHBIMU
urciaamu. [IpubmmxEnable
BBIYVCIICHHUS], IPABUIIA
OKpPYIJIEHUs, IPUKHUJIKA U
OLIEHKA pe3ysbTaTa
BBIYMCIICHH.

Tox1ecTBa U TOXK/IECTBEHHBIE
npeoOpa3oBaHusi. Y paBHEHUE,
KOPEHb YPaBHEHHUSI.

parroHaIbHBIMU U
JIEHCTBUTEIILHBIMU
YHCIIaMH,
BBITIOJTHSATD
npuOIKEHHBIE
BBIYHCIICHHS,
WCTIONB3Ys TIpaBuia
OKPYTJICHUS, JeNIaTh
MPUKUAKY U OIICHKY
pe3yabTaTa
BBIYHCIICHUI;
BBITTOJIHATD
npeoOpazoBaHus
LETIbIX,

ba3oBblii ypoBenb (70 yacos) Yray06JieHnblii ypoBeHb (140 yacos) DJIeKTpOHHBbIENU(POB CIIHMCOK UTOTOBBIX Cnoco601eHK
Hazsanue OCHOBHOE COJIep>KaHUE Haspanne |OCHOBHOE CoJiep)KaHue pasjieia | bieoOpa3oBaTe/ibHbIepe IVIAHUPYEMbIXPE3yIbTaT MUTOrOBBIXII
paznena paznena (Tembl) pasnena (Tembl) cypchbl OBCYK333H"9M3TaHOB“X<l>ﬂannpyemux
(TeMbI) (TeMbI) OpMHUPOBAHUA pe3y/IbTaToB
(4ncio yacoB) (uucno

JacoB)
MmuoxecTBa |MHOXKECTBO, OIIEpaluy HaJl bu6mmotrexa LIOK — OIEepHpOBaTh - YCTHBIA
palioHaIbHBI MHOKECTBAaMU. JluarpaMMel https://lesson.edu.ru/ HOHSTHIMH: orpoc
XU Ditnepa—BenHna. 02.5/10 PAIHOHATHHOE H - penieHue
neiicTBUTeNnbH ParmoHanbHbIe YKUCTA. . Y4eOHBIX U
JEHCTBUTEIILHOE
bIX OOBIKHOBEHHBIE U [MPAKTUKO -
YrCcer. eCSITHYHBIE TpOOH, uuclo, OpUEHTUPOBAH
PanmoHaIbHBI IPOIEHTHI, 0ECKOHEYHBIE OOBIKHOBEHHAsA 1 HBIX 33Ja4
e MepUOANYECKUE IPOOH. JecsTHYHas Apoob, |-
ypaBHEHUS U |ApudmeTrdecKue onepanuu IPOLICHTHI; CaMOCTOSITCIILH
HEPaBEHCTBA (C PAllMOHAIBLHBIMU YUCIIAMH, — BBINONHSTH ast pabota
(14 4) peoOpa3oBaHusl YHCIOBBIX - KOHTPOJIbHAs
. apupMeTHIECcKue
BbIpakeHUi. [I[puMenenue paboTa.
OTEPALINH C



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

HepaseHcTBO, pelieHue
HepaBeHCTBAa. MeToj
MHTEPBAJIOB.

PerieHue nemibx U 1poOHO-
pPalMOHAIBHBIX YPABHEHUN U
HEPAaBEHCTB

palOHAIbHBIX u
UPPALMOHAIIBHBIX

BBIPAKECHUU 51
pematb  OCHOBHBIE
THUIIBI LENIbIX,

PadrOHAJIbHBIX b4l

UppalMOHATILHBIX
ypaBHEHU I U
HEPaBEHCTB;
MHOkecTBO [MHOKECTBO, ONEPALIUN HAT bubnuorexa [HOK — ¢cB00OOJIHO - YCTHBII OMpPOC
eiCTBUTENh MHOXKECTBAMU U MX CBOICTBA. https://lesson.edu.ru/ OIIepPHPOBATD - pelieHue
HbIX yncen. |[[luarpammsl Ditnepa — BenHa. 02.5/10 TOHSTHAMHU: y4eOHBIX U
MHuorounen |[Ipumenenue meopemuro- MPaKTUKO -
paroHaIbHOe
bl. \MHOJICeCMBEeHHO020 annapama OpUEHTUPOBAH
PanvionaneH (0715 pewenus 3aoau. H1HCIo, HBIX 3a/1a4
IS PanmonansHbIe yncia. OecKoHEeYHas -
ypaBHeHUs 1|OOBIKHOBEHHBIC U JIECATUUHBIC NEepUOANYECKas  CaMOCTOSITEIbH
HEPaBEHCTBA [IPOOU, TPOLIEHTHI, OECKOHEUHbBIE Apo6b, IPOLIEHTHL @A paboTa
. MEePUOIUUECKHE Hgo6n. MpPALMOHANEHOE | KgHTpOJ'IBHaS{
ucremel  |[[Ipumenenu nu a0ora.
Cac © PUMCHCHHE 1pooe 4HCI0, MHOXKECTBAP OO
JMTUHEWHBIX  [POIEHTOB JJIS PEIICHUS
. palMOHANBHBIX U
YpaBHEHUN [IPUKIAIHBIX 3a4a4. B
(28 1) JlelCTBUTENLHBIE YUCIIA. ACUCTBUTCILHBIX
PanmonansHbIe U qucesn, MOZYJIb|
MPpAOHATIEHBIE YHUCTIA. JIEACTBUTEIILHOTO
ApubdmeTHiecKkre oneparuu C qucla;

NeCTBUTENIHBIMI YHCITAMHU.
MoOoyns OeticmeumenbHo20
uuCna U e2o0 ceoucmaa.
[TpuGnKEHHBIE BEIYMCIICHUS,
MpaBUiIa OKPYTIICHUS, TIPUKUIKA
1 OLICHKA pe3yJibTaTa
BBIYMCIICHUM.

OcHnosHble MemoObl peulenus
yenvix u OpOOHO-PAYUOHANLHBIX

'PAGHEHUL U HEPABEHCME.

INPUMEHSTh JpooU
W TPOLEHTHI IS
penieHus
MPUKJIAJHBIX 3a/1aY|
u3 Ppa3IMYHbIX
OTpacJIel 3HaHUW U
peaIbHON KHU3HY;

MMPpUMCHATH
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Mnozcounenvl om 00HOI
nepemenrou. /lenenue
WMHO20UNeHA HA MHO2OUJIEH C
ocmamkom. Teopema be3y.
Mnozounenul ¢ yenvimu
koaghpuyuenmamu. Teopema
\Buema.

\Pewienue cucmem auHenHvix
ypaenenuu. Mampuya cucmemvl
IUHEeUHbIX YDABHEHU.
Onpedenumens mampuyvi 2 %2,
20 ceomMempuyecKuti CMoicl U
ceoticmea, 8bluUceHue e2o
BHaueHus,; npumMeHeHue
onpedenumersi OJisl peuleHus
cucmembl TUHEUHBIX YPABHEHU.
\Pewienue npukiaoHuvlx 3a0au ¢
NOMOWBIO CUCTNEMbL IUHEUHBIX
ypasHenuii

npUOINKEHHBIE
BBIYHCIICHHSI,
paBUIIa
OKpYTJICHUS,
MPUKUIKY u
OLICHKY pe3yibTara
BBIYMCIICHHI;
MPUMEHSITh
pa3IyYHbIe METO/IbI
pelieHus
paloHaIbHBIX U
JIpoOHO-
paIMoHaIBHBIX
YpPaBHEHUH,
MPUMCHSTh METO/]
UHTEPBAJIOB  JId
pelieHus
HEPABEHCTB;
CBOOOTHO
OTIepUpPOBAThH
MOHATHSIMH:
MHOTOYJICH oT]
OJIHOM
IIEPEMEHHOM,
MHOTOYJICH C
IETBIMU
kod(urmentamu,
KOpHH
MHOTOYJICHA,
MPUMEHSITh
JIeJIeHne
MHOTOYJICHA HA
MHOTOYJICH C




OCTAaTKOM, TEOPEMY|
besy u Teopemy)|
Buera s
penieHus 3ajay;
cBOOOIHO
OMepUpOBaTh
MTOHSATUSMHU:
CUCTEMA JINHEUHBIX|
YpaBHEHUH,
MaTpula,
ONpEEIUTEID
Matpuipl 2 X 2 #
ero
reOMETPUYECKUI
CMBICII,
HCII0JIb30BaTh
CBOMCTBA
onpeaenuTens 2 X 2
JUIsL  BBIYUCIICHUS]
ero 3HAYEHMS,
MIPUMEHSATH
ONPEACIIUTENN JIJIs
pEIIeHUs] CHUCTEMBb]
JIMTHEWHBIX
YPaBHEHUH,
MOJEIIUPOBATh
peanbHbIe
CUTYaIuu C
MTOMOIIIBIO CUCTEMB]
JIMHEWHBIX
YpaBHEHUH,
HCCIIEIOBATh
MOCTPOEHHBIE




MOJeINn C
IIOMOILIBIO MaTpulLl
U ONpPEACIUTENEH,

MHTEPIPETHPOBATH
IOy YEHHBIN
pe3yJbTar;
Oyak 1 | OyHKIHS, CIOCOOBI 3aaHMs bubnuotexa [HOK OTIepUPOBATH - YCTHBIH OIpPOC
rpaguKy. (ynximm. B3anvuo https://lesson.edu.ru/ HOHSTHSIMU: CTeneHp PCHICHHC
Crenenb ¢ |oOpartHble pyHKIMH. ['padux 02.5/10 c I.leJIBIMyqe6HHX u
LeJIBIM (byHKLIMU. [IPAKTHKO -
rokasaresieMm,
nokasareneMm |O0JacTb ONpeaeeHUs U OpUEHTUPOBaH
(6 ) MHOYECTBO 3HAUCHUIA cTaHmapTHAS QOPMAY 1 5o 0y
bynxun. Hynu pyHkuumu. 3alucH -
[TpomexxyTku JEHCTBUTEIIFHOTO  |CAMOCTOSTENbH
BHAKOIIOCTOSHCTBA. YETHEIE U qucia, KopeHLaﬂ pa60Ta
HeuéTHble pyHKIUN CTeneHb HaTypaIbHOM
C IIEJIBIM TTOKa3aTeJIeM.
CTETICHH,
CranpapTHas ¢popma 3arucH
UCIIOJIb30BATh

MEHCTBUTEIILHOTO YHCIIA.
Mcnonp30BaHue MOOXOOAIICH
(hopMBI 3amHCH

e CTBUTEIIbHBIX YMCEIT IS
[pelIeHUs] TPaKTHYECKUX
3a71a4 U [PEACTaBICHUS
ITAHHBIX.

CrenenHast QyHKIUS C
HaTypaJIbHbIM U LIEJIBIM

TTOXOSTITYIO (opMY]
3aIiCH
JEMCTBUTEIIHLHBIX
quCeNn JUIsl PEIICHHS]
MpaKTUYECKHUX 3a7a4
u MpeACTaBICHUS]
MaHHBIX;

ONCprUpoOBaThH
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nokasareiieM. E€ cBoucTBa U
rpadguk

HOHSTUSMH:
(GyHKIHA, CHOCOO0B]
3agaHus  (PYHKIUH,
obuacTb
OIpeieTICHUS 7l
MHO>KECTBO

3HAYCHUH (PYHKIUH,
rpaduk  QyHKIHUH,
B3aUMHO OOpAaTHBIE
byHKIUY;

\Haubonvwee u HaumeHnvuiee

OTIepPUPOBATH
TIOHSITUSIMH
YETHOCTH u
HEYETHOCTD
byHKIINY, HYJIY|
¢byHKIIUY,
MPOMEKYTKH
3HAKOMOCTOSIHCTBA;
Oyukiuu  (DyHKIHUA, CIIOCOOBI 3aaHus bubmuorexa [JOK —  ¢cBOOOJHO - YCTHBIN OMPOC
u rpaduku. (hyHKUIMU. B3auMHO 0OpaTHbIe https://lesson.edu.ru/ OIIepPHPOBATh - peieHue
Crenennas (pynkiuu. Kovnoszuyus 02.5/10 HonsTHeM: crenems TCOHBIX I
byukuus  |pyuxkyui. I'padux GyHKIMM. [IPAKTHUKO -
C LIeJIBIM DnemenmapHvle npeobpa308ansl ¢ HeHHMopHeHTI/IpOBaH
nokasaresneMepaguxos ¢ynxyuti. O61acTb TIOKa3aTelIeM, HBIX 3a7a4
(12 4) OIpEIEICHUS U MHOXKECTBO HCIIOJIb30BATh -
3HaueHui Qpynkuuu. Hymu MOJIXOSIIY IO CaMOCTOSITENIbH
dbyakun. [IpomexyTku dopmy samucuas pabora
3HAKOMOCTOSIHCTBA. YETHBIE U neficTBHTeNbHBIX | KOHTPOJIBHAS
HEUYETHbIE (PYHKIIMH. S HHHpafSOTa.
[ lepuoouueckue gyHkyuu.
[ [pomesicymku MOHOMOHHOCTU PCILCHIA
yuxyuu. Maxcumymot u TPAKTHHECCKIX
MUHUMYMBL (DYHKYULU. 3a/1a4 Hu

MNpEaACTaBJICHUA
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BHaueHue yHKYUU Ha
npomedicymxe.

Vlunetinas, keaopamuyHas u
OpOoOHO-TUHEelHAs PYHKYUU.
DnemenmapHoe ucciedosanue u
nocmpoerue epapuxos smux
dyHKYUL.

CTeneHb ¢ IeJIbIM IT0Ka3aTelIeEM.
\burnom Heromona.

CreneHHast GyHKIHS C
HATypaJbHBIM U LEJIBIM
rmoka3areiieM. E€ cBoiicTBa u

rpadux

JIAHHBIX
CBOOOIHO
OTIepUpPOBaThH
ITOHSTHEM:
apudmernueckuit
KOPCHb
HaTypaJIbHOU
CTEIEHH,
cBOOOIHO
OIIepUPOBATH
MMOHSTHEM: CTCIICHb
C palHuOHAJIbHBIM|
MMOKa3aTeJIeEM;
cBOOOIHO
OTIepUPOBATH
MMOHSATHSIMM:
CTENeHHas
byHKIUSA
HaTypaJTbHBIM 51

(@]

HEJTBIM
roKasaresieM,
rpaduKk CTENeHHOH

byHKIIUU C
HAaTypaJllbHBIM U
LEJIBIM
rokasaresem,

rpaduk KOpHs N-0ii
CTETIeH! KaK
byHKIIMN 00paTHOH
CTETIeH! C
HATYPaJbHBIM
rokasaresem;

OIIepUpOBaTh




MMOHSATHUSIMU:
JIMHEHa,

JIPOOHO-THHEHHAS
bynximn,
BBIMIOJIHATh
3JIEMEHTapHOE

KBaaApaTU4Hasa H

HUCCJICJO0BaHUC H

MPAaKTUYECKHX 3a/1a4 U
MpeCTaBICHUS JAHHBIX
— OnepupoBaTh

HOHSATHAMMU:
TOX/IECTBO,
ypaBHEHHE,
HEpaBEeHCTBO, 1IeJI0e,
paloHaIbHOE,
HppaIroHaIbHOE
ypaBHEHHE,
HEPaBEHCTBO,

TPUTOHOMCTPHUYICCKO

MOCTPOCHHE uX|
rpaduKoB;
ApudmernueclApnupMeTHIECKIIT KOPEHb bubnmnoreka JOK |- onepupoBath - YCTHBIH OIIPOC
KU KOpEHb |[HATypaJIbHOM CTENEHHU. https://lesson.edu.ru/ MOHATHAMH: CTEIIEHb C - peleHue
n—oi1 [levicTBus ¢ 02.5/10 LIE€JIBIM [10KA3aTelIEM, y4eOHBIX U
CTCTICHHU. ApU(PMETHYECCKUMH KOPHIMH - cTaHaapTHas Gopma MPAKTHUKO -
HppauuroHaib N—0i CTENEHHU. 3aIMCH JEUCTBUTEIBHOTO |OPUEHTUPOBAH
HbIE Penienne nppanmoHanbHbIX qucia, KOpeHb HBIX 3a/1a4
YpaBHEHHS 1 |yPaBHEHUI M HEPABEHCTB. HATypaJbHOW CTETICHH, |-
HepaBeHCTBa |(CBoMcTBa M rpaduK KOpHS MCTIO0JIb30BaTh CaMOCTOSITENIbH
(18 u) N-0if CTETIeHU MOAXOAAIIYI0 opMy ast pabora
3aMUCH ICHCTBUTENBHBIX - KOHTPOJIbHAS
YKCeN ISl peLIeHUS pabora.
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€ YpaBHEHUE;

Apudmerny
€CKUI
KOpEHb N-0i
CTETCHU.
Hpparmonan
bHBIC
YpaBHEHUS
(18 1)

ApudmeTrndeckuii KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOICTBA.

I Ipeobpazosanus 4ucio6vix
BbIPAdICEHUU, COOEPIHCAUJUX
cmenenu u KOpHU.
ppanoHaabHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPaLMOHAIBHBIX YPaBHEHUH.
\PagrocunvHble nepexoobl 6
peutenuy uppayuoHaIbHbIX
ypasneHui.

CBoiicTBa u rpaduk KOpHs N-oif
CTENeHH KaK (QyHKIUM 0OpaTHOM
CTETIEHH C HAaTypaJIbHBIM
[oKa3aTesieM

bubmuorexa [JOK
https://lesson.edu.ru/
02.5/10

HCIIOIL30BaTh
CBOIICTBa IEUCTBUM
C KOpHAMH JyIs
npeoOpa3oBaHUs
BBIPAKEHUI;
BBIIIOJIHATH
npeoOpa3oBaHUs
YHCIIOBBIX
BBIPAKECHHI,
coJiepKaIImx
CTEICHH C
parMoHATBHBIM
IOKa3aTeJIeM;
CBOOOIHO
OTIepUPOBATH
MMOHSTHAMH:
UppaIlMOHATLHBIC
ypaBHEHUS,
HaXOIUTh HX|
peleHus C
ITOMOIIILIO
PaBHOCHJILHBIX

epexoI0B 200071

- YCTHBIH OIpocC
- penieHue
Y4eOHBIX U
MPaKTHKO -
OpPUEHTHPOBAH
HBIX 327124
CaMOCTOSITEIIbH
ast pabora

- KOHTPOJIbHAS
pabora.

OCYIIECTBIISS
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IIPOBEPKY KOPHEW;

Dopmyiibl
TPUTOHOMETP
12078
Tpuronomerp
NYECKUE

ypaBHEHUS
(22 )

CHUHYC, KOCUHYC U TaHT'€HC
YHCIIOBOTO apryMeHTa.
ApKCHHYC, apKKOCHHYC U
APKTaHT€HC YHUCIIOBOIO
ApPryMEHTa.
Tpuronomerpuyeckas
OKPY>KHOCTb, OIPEICTICHUE
TPUTOHOMETPUUECKHUX
(byHKIUI 4UCIOBOTO
aprymenTa. OCHOBHBIC
TPUTOHOMETPUUECKHE
dbopmysl. [IpeobpazoBanue
TPUTOHOMETPHUECKHUX
BBIpKCHMI. Pemenne
TPUTOHOMETPHUECKHUX
YpaBHEHU I

bubmuorexa [JOK
https://lesson.edu.ru/
02.5/10

OTIepUpPOBATH
MNOHSTUSMH: CHHYC,
KOCHHYC M TaHIEHC|
MIPOU3BOJILHOTO
yIia, HUCIOIb30BaTH
3aIucCh

- YCTHBIH OIpocC
- peleHue
Y4eOHBIX U
MPaKTHKO -
OpPUEHTHPOBAH
HBIX 3a7a4

ITPOU3BOJIBHOI'O YIJIQCaMOCTOATCIbH

yepes o0paTHbIE
TPUTOHOMETPHUUECKU
e QyHKIUH.
BBINOJIHATh
npeoOpa3oBaHUs
TPUTOHOMETPHUUECKU
X  BBIPAKECHUH Y
pemaTh
TPUTOHOMETPUUECKU
€ YpaBHEHMUS;
MIPUMEHSTh
ypaBHEHUS u
HEPAaBEHCTBA 1S
pelieHus
MaTeMaTHYeCKHX
3ajad M 3a1ad4 U3
Ppa3IUYHbIX

ast pabora
- KOHTPOJIbHAS
pabora.



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

obmacteil Hayku U
pEAbHOM )KU3HU;

Tpuronomer
pudeckue
BBIPAKCHUS
1 ypaBHEHUS
(22 u)

CuHYyC, KOCHHYC, TAH['€HC U
KOTAHI'€HC YHCIIOBOTO
aprymeHnra. ApKCHHYC,
APKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMEeHTa.
Tpuronomerpuydeckas
OKPY>KHOCTb, OIIPEICTICHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN
YHCIOBOrO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUIECKHE
dbopmyubl. [IpeoGpazoBanue
TPUTOHOMETPHUYECKIX
BbIpa)keHuil. Perienue
TPUTOHOMETPHUYECKIX
ypaBHEHUU

bu6nuoreka [JOK
https://lesson.edu.ru/
02.5/10

CcBOOOJIHO
OIIepUPOBATH
MOHATHIMH: CUHYC,
KOCHUHYC, TaHICHC,
KOTaHT'€HC
YUCJIOBOIO
apryMeHTa;
OIIepUPOBATH
[TOHSATHSIMH:
apKCHHYC,
aApPKKOCHHYC i1
apKTaHIeHC
YUCIOBOIO
apryMeHTa.
CBOOOIHO
OIIEPUPOBATH
MMOHSATUSMH:
TOXIECTBO,
ypaBHEHHE,
HEPaBEHCTBO,
PaBHOCHIILHBIC
ypaBHEHHSI 51
ypaBHEHHSI-
CJIE/ICTBUS,
PaBHOCHIIbHBIC
HEPaBEHCTBA,
MIPUMEHSITh
OCHOBHEIE
TPUTOHOMETPHUECK
ue (GopMynsl s

- YCTHBIM OIIPOC
- peleHue
Y4IeOHBIX U
MPaKTUKO -
OpPUEHTHUPOBAH
HBIX 3a/1a4
CaMOCTOSITEIIbH
ast pabora

- KOHTPOJIbHAS
pabora.
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npeoOpa3oBaHus
TPUTOHOMETPUIECK
MX BBIPAXEHUI;
- CBOOOTHO OTIepUPOBATH
MOHITHEM:
TPUTOHOMETPHYECKOE
YpaBHEHHE, IPUMECHSTh
HeoOXoauMbIe (POopMYITBI
TSI pEIICHNS OCHOBHBIX
TUTIOB
TPUTOHOMETPHUYECKHIX
YpPaBHEHUI
— ¢cBO0OOIHO
OIIepUpPOBaThH
MOHITHSIMH:
TPUTOHOMETPHYECK
asi  OKPYXHOCTb,

oTpe/ieIieHNe
TPUTOHOMETPUIECK
ux byHKIMH
YHCIIOBOTO
apryMeHTa;
[Tokazatens |Cmenens ¢ payuoHaibHuIM bubmuoteka [JOK —  CcBOOOJHO - YCTHBIH OTPOC
Hast noxazamesnem u eé couUcCmad. https://lesson.edu.ru/ OIIEPUPOBATH - pCICHUE
byukuus.  [[lokazamenvhas pynxkyus, eé 02.5/10 TOHSITHSIMIL: Y4eOHBIX U
[Tokazarens |cgouicmea u epaghux. - [IPAKTHUKO -
GbyHKIUSA, COCO0b]
HBIC HUcnonvzosanue epaghuxa OpUEHTUPOBAH
VPaBHEHUS |(hYHKYUU 051 peuleHust 3a7aHuA PYHKIM 1 3a/1a4y
(10 ) VpasHenuil. B3aMMHO OOpaTHBIE)
I loxazamenvhbie ypagHeHus. byHKIUY, CaMOCTOSITeNTbH
OcHosHble MemoOobl peuleHus KOMITO3HITHS ast pabota
NOKA3aMeNbHbIX YPAGHEeH U dyHKUmi, rpaduy” KOHTPOJIbHAsA
byHKImH, pabora.

BBIIIOJIHATH
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3JIEMEHTapHbIE
npeoOpa3oBaHus
rpaduKoB
byHKIH;
cBOOOIHO
OIEepPUPOBATH
MOHATUSIMHU:
o0nacTb
OTpeIeTICHUS u
MHOKECTBO
3HAYECHUI
byHKIUY, HYJIY|
byHKIUY,
MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
cBOOOIHO
OIIEPUPOBATH
MOHATHUSIMHU:
YETHBIE 51
HEYETHBIE
byHKIUY,
NEepUoINIecKre
byHKIUY,
MIPOMEKYTKH
MOHOTOHHOCTH
byHKIHH,
MaKCHUMYMBI 17
MUHUMYMBI
byHKIUY,
HauOosbIIee u
HalMEHbIIIee
3HaYeHUe (PYHKIIHNH
Ha MPOMEXKYTKE;




—  ¢BOOOIHO

OIepUpPOBaThH
MOHSTUSIMHU
noKa3zaTebHast
byHKIUY, uX|
CBOMCTBA u
rpadukw,
UCIIOJIb30BAaTh  UX
rpaduku JUTS
pelieHus
YpaBHEHU;
Jlorapudmu Vlocapugm uucna. Ceoticmea bubnnoreka HOK —  cBOOOMHO - YCTHBIH OIpocC
gecKas ﬂoeapuqua. Jlecsamuunbie u https://lesson.edu.ru/ OIIEPUPOBATh - pCIICHHUC
byHKIUSA.  [HamypanvbHble 102apugdmoi. 02.5/10 TOHSITHSIMIL: Y4eOHBIX U
Jlorapudmu [[Ipeobpazosanue vipasicenuil, MPaKTHKO -
gorapudm  YHCIa,
YCCKUE cooeparcawux no2apughmoi. OPUECHTHPOBaH
ypaBHeHust [locapugmuyeckasn ynkyus, eé ACCATHIHBIC Mypix 3amau
(18 1) ceoticmea u epagux. HaTypaJIbHbIC -
Ucnonvzosanue epaghuxa norapu@msl CaMOCTOSITEITHH
hyHKYUU O peutenus —  WCIONB30BATH ast paboTa
ypasHnenuil. Jlocapugpmuyeckue cBOMCTBA - KOHTPOJIbHAs
ypasHnenus. OcrhosHble Memoobl JOTApHpMOB mmpa60Ta.
peutenus 102apudmuieckux
ypaenenuu. PasHocunvhobie npeobpasoBaHus
nepexoowvl 8 peulenuu JIOrapu(PMHICCKIX
102apugmuyecKux ypasHenutl BBIPKCHUH;

- CBOOOJTHO OTIepUPOBATH
MOHATUSMHU:
morapudmudeckue
YPaBHEHHSI, HAXOJUTh UX
[PEIICHHSI C TIOMOIITHIO
[PABHOCHJIBHBIX T1€PEX0/I0B
VUITH OCYIIECTBIISIS
MPOBEPKY KOpPHEH

— cBOOOJIHO
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OIIEpUpPOBaTh

HMCIIOJIB30BaTh CBOMCTBA
IIOCJIEA0BATEIILHOCTEN U

MTOHSATUSMHU:
norapudmugeckas
byHKIUY, uX|
CBOICTBA u
rpaduku,
UCIIONB30BaTh  HX
rpaduku JUTS
pelieHus
YPaBHEHUH;
TlocnenoBate [[locaenoBaTenbHOCTH, bu6nuoreka [IOK —  OIEepUpPOBATh - YCTHBIH OIpocC
NMBHOCTU U [CLIOCOOBI 3aJJaHUs https://lesson.edu.ru/ OHSITHSIMIU: - pelieHue
[POTrPECCUU  [TOCJIEI0BATEIBLHOCTEM. 02.5/10 [OCIENOBATENBHOCT Y4eOHBIX U
(6 9) MOHOTOHHBIE b, apu (pMeTH%CKaanaKTHKO -
[1OCJIEI0BATEIbHOCTH. OpUEHTHPOBAH
ApudmeTnueckas u 1 TCOMCTPUICCKAMyy v 3anau
TeOMETpUYECKasi TPOTPECCUH. Hporpeccuu, -
beckoHeuHO yObIBaroIIast — OIIEpUPOBaTh CaMOCTOSITEIIbH
reOMETpPHUYECKasl TPOrpecCusl. HOHSTHSAMH: as pabora
CyMMa 0€CKOHEUHO 6eCKOHETHO
yObIBaro1eil reoMeTpru4ecKoi yGHBaIOmAT
[IPOrPECCUHU.
DopMmyJia CII0KHBIX reomerpraeckat
MpoueHToB. Mcnonb3oBaHnue nporpeccus, Cymma
[IPOIPECCUU ISl PELICHMUS 0OECKOHEUHO
peasbHbIX 3a1a4 yObIBaro1Ieit
[IPUKJIATHOTO XapaKTepa TEOMETPUYECKON
IIPOrPECCHH;
—  3a/1aBaThIIOCIIEIOBAT
€JIbHOCTUPA3JINYHBI
MHCIIOCO0aMHU;

[IPOrpeccuil sl peleHMs!
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[PCAJIbHBIX 3a1a4
MPUKIAAHOI'0 XapaKTepa

ITociaenoBar
CIBLHOCTU

14
[POTpeCcCUu
(10 )

[TocnenoBareabHOCTH, CIIOCOOBI
3aJaHMs [TOCIIEI0BATEILHOCTEH.
Memoo mamemamuueckoti
unoykyuu. MOHOTOHHBIE U
OTrpaHUYCHHBIC
[10CJI€10BATENbHOCTU. Mcmopus
aHanuza OecKkoOHeuHo MaubiXx.
Apudmernueckas u
reoMeTpUYecKas Iporpeccuu.
beckoHewHO yObIBaroIast
reoMeTpUYECKasi IpOrpeccusi.
Cymma OecKOHEUHO yObIBaromei
reOMETPUUYECKON MPOTrPEeCCUu.
VIumetinwlii 4 3KCNOHEHYUAIbHbLU
pocm. Hucino e.

DopMyIia CI0KHBIX IPOLEHTOB.
Vcnionp30BaHuEe IPOTPECCHH TS
[PEIICHUS PEATbHBIX 33]1a9
MPUKJIATHOTO XapaKkTepa

bu6nmoreka [IOK
https://lesson.edu.ru/
02.5/10

cBOOOIHO
OIIepUpPOBATH
MTOHSTHSIMH:
apupMeTHIeCcKas H
reoOMeTpruYecKast
mporpeccus,
OCCKOHEUHO
yObIBaromas
reoMeTpHUYecKast
mporpeccus,
JIMHCHBIN "
SKCIOHCHIIMAIbHBI
i poct, ¢dopmyna
CJIOJKHBIX
MIPOIICHTOB, HMMETH|
MpEeCcTaBlIeHUE O
KOHCTAaHTE;
HCITOJIH30BaTh
Mporpeccuu  Juid
pEeIIeHUs peaTbHBIX
3aJ1a4 MPUKJIITHOTO
XapakrTepa,
CBOOOIHO
OIIePUPOBATH
MTOHSTHSIMH:
MOCJIEI0BATEILHOC
Th, CIIOCOOBI
3aaHus
MTOCJIEI0BATEIILHOC

- YCTHBIN OMpoC
- pelenue
Y4eOHBIX 1
MPAKTHKO -
OpUEHTUPOBAH
HBIX 33724
CaMOCTOSITENTbH
ast pabora

Teﬁ, MOHOTOHHBIC H
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OrpaHUYCHHBIC

MOCJIeIOBATEIBHOC
TH, MMOHUMATh
OCHOBBI
3apOKICHUS
MaTeMaTHYeCKOro
aHanmza KaK|
aHaIM3a
0eCKOHEYHO
MaJIbIX;

HenpepsiBa |Henpepuvisnvle pynkyuu u ux bubnmnoreka HOK CcBOOOIHO - YCTHBIH OIpocC

blE ceoticmsa. Touka paspuisa. https://lesson.edu.ru/ OIIEPHPOBATH - penieHue

byHkun.  |Acumnmomul epaghuxos 02.5/10 TOHSITHSIMIL: Y4eOHBIX U

[TpousBoHa (hynxyuit. Ceoticmea ¢hynxyui o MPAKTHKO -

s (20 ) HenpepviéHblX HA OMpe3Ke. HCTIPEPRIBHBIC OPUCHTHPOBaH
Memoo unmepeanoe ons bynxumm,  TOUKH Ly g
peuieHus nepaseHcms. paspbiBa  rpaduKal.

[ Ipumenenue ceoticme byHKIMH, CaMOCTOSITEIIbH
HenpepuleHbIX QYHKYUL OJis ACHMIITOTBI ast paboTa
peutenus 3a0ay. rpauka QyHKuup;|” KOHTPOTIbHAs
[lepsas u émopas npou3eoo0Hbvle pabora.
CBOOOTHO
dynkyuu. Onpedenenue,
ceomempudeckull u guzuieckull OIICpHpOBATE
CMbLCIL NPOU3BOOHOI. YpasHeHue ITOHATHEM.
KacamenvHoU K epagpuxy ynxuus,
dyukyuu. Ilpouzeoonvie HENpepbpIBHAsT  HA
D1eMEHMAPHBIX QPYHKYULL. oTpesKke,
[ Ipouzeoonas cymmul, MPUMEHSTH
npousseoeHus, YacmHozo u .
KOMNO3UYUY yHKYUl cBoncTBa
HETPEPBIBHBIX
byHKIHI JULS]

pelIeHHs 3a/1a4;
CBOOOHO
OIEPUPOBATH



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

MOHATUSIMHU:
nepBas M BTOpasy|
MIPOU3BOJIHBIC
byHKIUY,
KacaTeJbHast K
rpaduky GyHKINH,
BBIUUCIIATh
IIPOU3BOJIHBIE
CYMMBI,
IPOU3BECHUS,
Y4aCTHOI'O u
KOMIIO3UILIMN  JBYX|
¢byHKUMH,  3HATH
MIPOU3BOJIHBIC
AIIEMEHTAPHBIX
byHKIWMi;
UCIOJIb30BaTh
TF€OMETPUUYECKHI U]
(buznyecKuii CMbICT
MPOU3BOAHON IS

peUICHus 3a/1a4.

[ToBTOpEHME,
000011IeHHE,
CHCTeMAaTH3aIl
us 3HaHU# (4

w)

OCHOBHBIE TIOHATHUS Kypca
aJIreOphbl MU Havall
MaTeMaTH4eCcKoro anaim3a 10
Kjacca, 0000IIeHHE U
cUCcTeMaTH3aIus 3HaHUI

bu6mmoteka [IOK
https://lesson.edu.ru/
02.5/10

MPUMEHSTh
ypaBHEHUS

bal

HEpaBEHCTBA  JUIA

pelIeHus
MaTeMaTUYECKUX

3agady MW 3aJa4 U3

PA3JINIHBIX

obmacteil Hayku o

pEabHOM )KU3HU;

- MOACIINPOBATH

CAJIbHBIC CUTYAIIUN HA

- YCTHBIN OIIPOC
- peleHue
Y4eOHBIX 1
MPAKTHKO -
OpPUEHTHPOBAH
HBIX 3a7a4
CaMOCTOSITENIbH
ast pabora

- KOHTPOJIbHAs
pabora.
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SI3BIKE aNreOphl,
COCTABJISATh BBIPAYKEHMUS,
YpaBHEHHsI, HEpAaBEHCTBA
110 YCJIOBHIO 33]1a4H,
MCCIIEI0BATh
MOCTPOCHHbIE MOJIENIH C
MCTIOJIb30BaHUEM
arrnapara ajnreopbl

— HCIIONB30BaTh
rpapukn  QyHKIHH
IS peleHus
YPaBHEHUN;

— CTPOUTH M YHTaTh
rpaguku  JTUHEHHOM
¢byHKIIUY,
KBaJpaTUYHOMN
byHKIINY,
CTENEHHON (yHKIUHY|
c EJTBIM
HoKasaresieM;

— HCIIONIB30BaTh
rpadpuxku  pyHKUINH
Ul MCCJIEeIOBAaHUS
IIPOLIECCOB u
3aBUCUMOCTEH  mpY|
pelIeHnH 33734 U3
JIPYTUX y4eOHBIX|
MPEIMETOB H
peabHOM  KW3HWU,
BBIPAKATh
dhopmynamu
3aBHCUMOCTH MEXY|
BEJIMYMHAMU.




[loBTOpEHME,
0000111eHHE,
CHCTEeMaTH3a
U1 3HAHUU
(2 9)

(OCHOBHBIE TOHATHS Kypca
anreOphl U HavYall
MaTemMaTh4yeckoro ananusa 10
Kjacca, 0000IIeHHE U
cHCTeMaTH3aIus 3HaHUH

Bbubnunoreka LIOK
https://lesson.edu.ru/
02.5/10

cBOOOTHO
OIIEPUPOBATh
MOHATHUSIMHU:
HppallOHAIIbHBIE,
IIOKa3aTCIIbHBIC H
norapuMUIECKHe
YpaBHEHUS,
HaXOJIUTh uX
peieHHs
TIOMOIIIBIO
PaBHOCHIIbHBIX

o

NIEPEX0JI0B WIH
OCYILIECTBIIASA
IIPOBEPKY KOPHEW;
MOJIEIUPOBATh
peasibHbIe
CUTYallMU Ha SI3bIKE
anreopsl,
COCTaBJIATh
BBIPAXECHMUS,
YPaBHEHHH,
HEPAaBEHCTBA IO
YCIIOBUIO  3a/ayH,
HCCIIEIOBATh
MIOCTPOCHHBIE
MOJIETH v
HCIIOJIb30BaHUEM
anmapara anreopsbl.
CBOOOTHO
OTIepUPOBAThH
MOHSTHSIMU:

IIOKa3aTCIbHasA u

- YCTHBIH OIIPOC
- peleHue
Y9IeOHBIX U
MPaKTUKO -
OpPHEHTHPOBaH
HBIX 3a/1a4
CaMOCTOSITEIIbH
ast pabora

- KOHTPOJIbHAS
pabora.

JorapupmuyecKas
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byHKIUY, uX|
CBOMCTBA 51
rpaduku,
UCTOJb30BaTh  HX|
rpaduku JUTS
pelieHus
YpaBHEHUM;
UCIIOJIb30BATh
rpadukn  QyHKIUH
JUTsL MICCIIEZIOBAHUS
MIPOLIECCOB u
3aBUCUMOCTEHN IIpH|
peleHnn 3a1a4 u3
IpYruX  y4eOHBIX|
MIPEIMETOB u
peaqbHOM  KU3HHU,
BBIpaXKaTh
bopmynamu
3aBUCUMOCTH
MEXTY
BEJIMYMHAMU;

I[TIOYPOUYHOE TEMATHUYECKOE INTAHNPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A

10 KITACC

ba3zosblii yposens (70 yaco)

Yray06JieHnblil ypoBedb (140 yacos)

KomnnyectBo yacos

Tema ypoka

Tema ypoka

‘ KomnnuectBo yacoB

Tema: Muoxcecmeo oelicmeumenvhvlx yucei. Munozounenwl. Payuonanvnoie ypasnenusn u nepagencmea. Cucmemot auneiinvix ypasruenuil (14u /284)

1 Hemens

2

MHO)KGCTBO, Ooncpanr Hal MHOXKXCCTBAMU. I[I/Ial" PaMMbI

Diinepa—Benna. Parmonanbabie 9ncia.

[ Ipumenenue meopemuKko-MHONCECMBEHHO20 Annapama
0151 pewienust 3a0a4.Mooynb delicmeumenbHo20 Yucia u




eco ceolicmea.

2 HeaeJIst

(OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOU, TIPOLIEHTHI,
0eCKOHEUHBIE IEPUOMUECKUE Tpodu. ApupmeTnyeckue
OIEpALMU C PALIMOHATIBHBIMU YHCIaMU, IPe0Opa30BaHuUs
YUCJIOBBIX BBIPAKEHUM.

MHnoeounenvt ¢ yervimu kodgpuyuenmamu. Mroeouenvl

om 00Hotl nepemennou. Teopema Buema.

3 Hemens

[IpumeHeHue apoOeil ¥ NPOLIEHTOB I PELICHUs
[IPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIIECH 3HAaHUU U
€aJIbHOM JKU3HH.

JleiicTBuTeNbHBIC Uncia. PalimoHaabHbIC U
MppaliOHaJIbHbIC YHCIIA.

MHnozounenvt om 00HoU nepemennou. /enenue
MHO2OUNEHA HA MHO20UNeH ¢ ocmamKom. Teopema Be3sy.

4 Hegesas

Apudmernaeckue onepaniu ¢ AeHCTBUTEIbHBIMHI YHCIaMH.
[TpuGnuxEHHbBIE BEIUMCIIEHUS, TPaBUIIa OKPYTJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Mampuya cucmemvl TUHEUHBIX YPAGHEHULL.
Onpedenumens mampuywvl 2 X2, e20 2e0MempuyecKull
CMBICIL U CBOUCMBA, 8bIMUCTCHUE €20 3HAYCHUSL,

5 Hepens

ToxaecTBa U TOXKAECTBEHHbIE PeoOpa30BaHUsL.
YpaBHEHME, KODEHb YPABHEHHS.

Pewenue cucmem nunetinvix ypasnenuu. [Ipumenenue
onpedenumens OJis peuleHuss CUCeMbl TUHEUHBIX
ypasHeHull.

6 Hexens

HepaBCHCTBO, peUICHUC HCPABCHCTBA. Merton HHTCPBAJIOB.

OcHosHble MemoObl  peuleHus Yeavlx U  OpPOOHO-

AYUOHAIbHbIX ypaeHeHuzZ U HepaseHcme.

7 Henes




Penrenue nensix U ApoOHO-PATMOHANBHBIX YPaBHEHUH U
HEPABCHCTB

PewieHue NpuKIaouvlx 3a0aiy ¢ NOMOWbIO CUCHEMbL
TUHELIHBIX YPABHEHUL

Tema: @ynkyuu u cpagpuxu. Cmenennasn pynkuus c yeavim nokazamenem (6u / 12y)

8 Heneas
2 Dynkius, crnocoOsl 3ananus GpyHknun. BzanmMHo oOpatHbie
dbyukaun. ['paduk ynkiun. O6macTh onpeaeneHus u
MHOXecTBO 3HaueHNH pyukimn. Hymmn dyHkmm
Komno3zuyus ¢ynxyuil. dnemenmapHule npeobpasosarus
epauxos gynryuil.
9 Henesst
2 CrangaprtHas ¢hopMa 3alucu AeUCTBUTEIHHOTO YHCTIA.
Hcnonp3oBanne moaxoasimeit GopMbl 3aucu
JNEHUCTBUTENBHBIX YHCEN JIJIsl PEHICHUS TPAKTUYECKUX 33124
U TIPEJICTABJICHUS TAHHBIX.
[ lepuoouueckue ¢ynxyuu. Ilpomedscymxu MonomornHocmu
dyukyuu.  Maxcumymsvl U MUHUMYMbL  DYHKYUU.
Haubonvuwee u HaumeHvulee 3HaAueHUe @YHKYuU Ha
npomexcymxe.
10 Hemenst
2 CrerneHs C 1enbIM nokasareneM. CteneHHast GQyHKIUS C

HaTypaJbHbIM U LIEJIBIM IT0Ka3aresneM. E€ cBoicTBa U
rpaduk

VIunetinas, keaopamudnas u OpoOHO-TUHENHAs DYHKYUU.
DnemenmapHoe ucciedosanue u nocmpoenue 2papuxos
omux ¢ynxyuti. bunom Horomona.

11 Henens

Tema:Apugmemuueckuii kopens n-oit cmenenu. Uppayuonanvnuie ypasnenusn (18u /18u) + Y Ilokazamenvnaa pynkyusa. Iloxkazamenvusvie ypasnenusn (10u)

+YJlozapugpmuueckaa pynkyusn. Jlocapugpmuueckue ypasnenusn (8 4 uz 18 u)

2

ApudmeTnieckuil KOpeHb HaTypalbHOW CTETIEHH.

Apughmemuyeckuii KopeHb HAMYPATLHOU CMENeHU U e20
ceolicmaa.

Cmenenb C payuUOHRANIbHbIM nokazameniem u eé ceoticmea




12 Hemens

Apu(MeTHIECKUHKOPEHbHATYPATLHONCTEIICHH.

I Ipeobpa308anus YUCTOBLIX BbIPANCEHUT, COOEPHCAUSUX
cmenenu U KOpHu.

[lokasamenvuas ynkyus, eé ceolicmsea u epagux.
Hcnonvsosanue epaghuxa QyHKyuu 01s peulenus
ypasHeHull.

13 nepens

JleticTBus ¢ apu(METHUECCKUMHI KOPHIAMHU N—Oi CTETICHH.

PasHocuibHble nepexoobl 8 peueHuU UppayuoHalIbHbIX
ypasHeHul

Hcnonvsosanue epaghuxa QyuKyuu 0ns peulenus
noxazamenbHuIX YPAGHEHULL.

14 ueneasn

JleticTBus ¢ apu()METHUECCKUMHU KOPHSIMHU N—Oii CTETICHH.

Cesoticmesa u epagux KopHs n-otl cmenenu Kax Q)yHKyuu
0OpamHoll cmenenu ¢ HaMmypalbHbLIM NOKA3amenem

[loxazamenvHole YpPAa6HERUAL. Ocnosnble Memoowl
CULCHUA NOKA3AMENIbHbIX ypagHeHuﬁ

15 wenensn

PerreHne nppalMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

[loxazamenvHble YPAa6HEHRUA. Ocnosnvle Memoowl
CULCHUA NOKA3AMENIbHbIX ypaeHeHuﬁ

16 ueneasn

Perienue uppalMoHaNbHBIX YPAaBHEHUI U HEPABEHCTB.

VIloeapugpm uucna. Ceolicmea nozapugma. Jecamuunvie u
HamypanvHvle 102apughmol

17 nemens

Perienue UppalMoHaNbHBIX YPAaBHEHUI U HEPABEHCTB.

TIpeobpaszosanue evipadicenuil, coOepI’HCAUUX
Jocapughmol.

18 Henens

CBoiicTBa ¥ rpa@uK KOpHS N-Oi CTENeHH

[Ipeobpazosanue 8blpaddceHull, cO0epAHCauux 102apughmol




19 Hemens

CBoiicTBa 1 rpadK KOpHsI N-0il CTeTICHU

Vlocapughmuuecxas gynxyus, eé ceoticmsa u epagpux.
Hcnonvsosanue epaghuxa QyHKyuu 01s peulenus

ypasHeHul

20 Heness

Tema: Tpuzonomempuueckue eviparxcenusn u ypaeuenusn (22u /22u) + Y Jlozapugpmuueckan gpynxyusn. Jlozapugpmuueckue ypasnenus (104 uz 18 u)

+ YV Henpepuvienvie pynkuyuu Ilpouszsoonan (12u uz 20 u)

2 CHHYyC, KOCHHYC U TaHT'€HC YHUCIIOBOI'O apryMeHTa
Jlocapugmuueckue ypagreHus.
21 Hemeas
2 ApKCHHYC, QpKKOCHHYC U apKTaHT'€HC YUCIIOBOIO apIyMEHTA)
OcHosHble MemoObl peuleHus 102apu@MuiecKux
'DABHEHUII.
22 wenenas
2 Tpuronomerpuueckasi OKpy>KHOCTh
OcHogHbie Memoovl peulenust 102apUuPMuuecKux
DABHEHUU.
23 Hepens
2 TpuroHomeTpuueckas OKpy>KHOCThb
PagHocuibHble nepexoowvl 8 peuleHuu 102apudhmuieckux
DaAsHEeHUU
24 Hemeasn
2 OnpeneneHne TPUTOHOMETPUUECKUX (GYHKIUN YHCIOBOIO
aprymeHTa
PasHocunibHble nepexoobl 8 peueHun 102apu@MudecKux
DasHeHUU
25 Heges
2 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI

Henpepvisnvle pynkyuu u ux ceoticmsa. Touka paspuvisea.

Acumnmomasl epaguros ynxyuil. Ceoticmea pynkyuti




HENPEPLIBHBIX HA OMPEIKE.

26 Hexeas

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

Memoo unmepeanos 05 peuteHus: HepaseHCcms.

27 ueneis

OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI

[ Ipumernenue ceolicme Henpepvi8HblX QYHKYUL 0
ewieHusl 3a0ad.

28 Hexeas

[IpeoOpa3oBaHue  TPUTOHOMETPUYECKMX  BBIPAXKECHUH.
PerreHre TPUroOHOMETPUYECKUX YPABHEHHUM

[lepsas u emopas npouszeoousie hynxyuu. Onpeodenenue,
ceomempuyeckull U puzu4ecKull CMulcl HPOU3B00HOLL.

29 Hexeas

[IpeoOpa3oBaHue  TPUTOHOMETPUYECKUX  BBIpaKEHUIL.
PemeHre TPUroHOMETPUYECKUX YPAaBHEHHM

Ypaenenue xacamenvnoii k epaghuxy gynkyuu.

30 nenens

[IpeoOpa3oBaHre  TPUTOHOMETPUYECKUX  BBIPAKECHHII.
PenieHre TpPUroHOMETPUUECKUX YPaBHEHUI

[ I[pouseoonvie s1emMeHmapublx yHKYui.

31 uemens

Tema: Ilocneoosamenvnocmu u npocpeccuu (6 u/ 10u) + Y Henpepuwienvie pynxkyuu. Ilpouseoonan (6u uz 20 u)

TlocienoBaTeIbHOCTH, CIOCOOBI 3a1aHusl
ociieJ0BaTeIbHOCTEN. MOHOTOHHEIE ITOCIIEI0BATEILHOCTHU

Memoo mamemamuueckoti uHOykyuy. MOHOTOHHBIE U
OTrpaHHYEHHBIE MTOCIEA0BATENbHOCTU. Mcmopus ananuza
OecKOHeUHO MAlbIX.

32 "Heneas

ApudmeTrnueckas M TEOMETpUUYEcKas  IPOTrPECCHH.
beckoHeyHO yObIBaroIlas TeOMETpUYecKas IPOTPECcCHsl.




Cymma  OeckoHEWHO  yOBIBaromed  reoMeTpUYeCKOH
[IPOrpecCcuu.
VIunetinwlii u 9KcnoHeHyuanbusli pocm. Yucno e. 2
Hcnonvzosanue npozpeccuu 05 peuleHus: peaibHblxX
3a0au NPUKIAOH020 Xapakmepa
33 menenasn
2 Dopmyna CJIOKHBIX IPOLIEHTOB. Hcnonb3oBanue
[IPOTPECCUU ISl PEIICHUS PEAbHBIX 3aJau MPUKIAJIHOTO
Xapakrepa
[ Ipou3600mbie I1eMeHMAPHBIX HYHKYULL. 2
34 uenensn
Tema: Iloesmopenue, 0000uwienue, cucmemamuzayus 3nanuii (4 u/2q) + Y Henpepuvienvie pynkyuu. + Ilpouzeoonasn (24 uz 20 u)
2 OcHOBHbIE  TIOHATHUA  Kypca  anreOpsl W Hayall
MaTemaThueckoro ananusza 10 kmacca, o00o0OmieHue
CUCTeMaTU3als 3HAHUI
I Ipouzeoonas cymmul, npouseeoenusl, 4acmHozo u 2
KoMno3uyuu hyHKyul

TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA

11 KJIACC

Ba3osblii yposenb (102
4acoB)

Yray0JieHHbI yPOBEHb
(136 1acoB)

DJIeKTPOHHbIenu¢poBbICOOP
a3oBaTeJIbHbICPeCcypChl

CIIHCOK UTOTOBBIX

MJIAHUPYEMBbIXPE3y/JIbTATOBCYKA3dHHU

Croco601eHKMHUTOTOBBIXILIAa




HaszBanue  |OcnoBHoe  |[Ha3Banue  |OcHOBHOE €M3ITanoBUX(POPMHUPOBAHUSA HUPYeMbIXpe3y/IbTaTOB
paznena coliep)kaHue [paszesa coJiep>KaHue
(Tembl) paznena (Tembl) paznena
(daucio (TeMBbI) (daucio (TeMBbI)
YacoB) 4acoB)
Crenenn ¢ | Crenens ¢ bubnuotexa [JOK —  OIlepHpOBaTh MOHATHEM:- YCTHBIN OMpoc
bIM HBIM 10 [OKA3ATENEM:; OpPUEHTUPOBAHHBIX 3a7a4
nmokasareJie | okasarese . - caMOCTOsITeNIbHAS paboTa
— TPUMEHATH CBOWMCTBA CTEMNEHH
M. M. - KOHTpOJIbHas paboTa.
Ioxka3arenns | CBolicTBa AT npeobpasoBanis
Has CTEIEHH. BBIPAYKEHHIA, OIIEpHUPOBATH
pynkuusa. | [Ipeobpazo MOHSTUSIMHU: MOKa3aTeNIbHOE
IToxasaTenb | BaHue ypaBHEHHE U  HEPaBEHCTBO,
HBIE BRIPAKCHH pemars OCHOBHBIE  THIIBI
YPaBHeHHsA | I, .
MOKAa3aTelIbHBIX YpaBHEHUH W
" coJieprKall]
HEPaBeHCTB | UX HCpaBCHCTB,
a (12!{) pauuoHai€b — OIICpHUPOBATH IIOHATHUAMMU:
HBIE rpaduku MOKa3aTeIbHON
CTCIICHU. byHKIMKM, H300paXkaTh HUX HAa
Tlokasaren KOOPAMHATHOM IIOCKOCTH|
BHBIC
WUCIIONB30BaTh I PEIICHUS
ypaBHEHUS -
H ypaBHEHUN U HEPABEHCTB
HEPaBEHCTB
a.
IToka3zaren
bHas
byHKIWHS,
eé
CBOWCTBA U
rpaduk
Jlorapudgmu | Jlorapudm bubnmoreka [JOK —  ONIepUpPOBaTh MOHATHSMU:- YCTHBIN OIIPOC
bynkuusa. | Jlecaruunbl 10 W HaTypanbHbIe Torapudmpr. [CPUCHTHPOBAHHBIX 3a/1a4
Jlorapudmmu | e n - caMocTosITeNNbHas paboTa
- ONIEPUPOBATH MOHITUIMU:
YecKue HaTypajbH - KOHTpOJIbHAs paboTa.
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HCPABCHCTB

YPABHEHUSA | bie rpaduku nmorapudMuuecKoin
u jorapupm byHKIMH, H300pakaTh UX Ha
HEPABEHCTB | bl. KOOpPJMHATHOM IIOCKOCTH
a(12 4. [Ipeobpazo WHCTO0JIB30BATh JJISI PEIICHUS
BaHUE ypaBHEHU U HEPABEHCTB
BBIpAKEHU —  BBINOJIHATD npeobpazoBaHusl
i, BBIPAKEHUH, coJIeprKalInxX
conepxat Jorapudmsl, OIIEpUPOBATH
HX MOHATUSIMH:  JIOTapU(PMHUUECKOE]
Jorapupm
- ypaBHEHHE ¥  HEPaBEHCTBO,
Jlorapudm peliaTth OCHOBHBIE THUIIBI
NYECKUE norapuMHUUECKUX ypaBHEHUH U
YpaBHCHUA HEpPaBEHCTB;
u
HEPABEHCTB
a.
Jlorapudpm
nyeckas
byHKIHS,
eé
CBOMCTBA U
rpaduk
HNppauunona | OCHOBHbIE bubnunoreka [JOK — CBOOOJHO OIEPUPOBATH~ YCTHBIN OIIPOC
JIbHBbIE, METOABI https://lesson.edu.ru/02.5/ HOHATUAMU: UPPALMOHAIBHEIE,™ pelneHue yueOHbIX U TPAKTUKO -
MOKa3aTe/b | pEeUICHUs 10 1OKA3aTe/IbHBIC {OPHCHTHPOBAHHBIX 33124
Hble 1 MoKa3areb - caMocTosTeNbHas paboTa
norapudmuueckue
siorapu¢Mu | HBIX U - KOHTpOJIbHas paboTa.
qecKHe norapudMu HEpPaBEHCTBA, HAXOJIUTh UX
HEPaBEeHCTB | YECKUX PCHICHHA ¢ 1I0MOIIIbIO
a (24 4.) HEPABEHCTB PaBHOCUIIBHBIX IIEPEXOJIOB;
OcHoBHbIE
METO/IbI
pelieHus
UppalroHa
JTBHBIX
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I'padpuaeck

IIOMOIIBIO

ue METObl
peleHus
UppanuoHa
JIBHBIX,
[I0Ka3aTelb
HBIX U
Jgorapupmu
YECKUX
YpaBHEHUI
u
HEPABEHCTB
Tpuronomer| Tpuronome bubnuoreka [JOK — HAXOJWTh PELIEHUS IPOCTEUIINX YCTHBIA ONPOC
pUYECKHUEe E)pI/IIIeCKI/Ie https://lesson.edu.ru/02.5/ TPUTOHOMETPUYECKUX - perieHue yueOHbIX U TPAKTUKO -
(pynkunu u HKIINH, . OPUEHTHPOBAHHBIX 3a7a4
m)(] rpaduxu. I/I)}(, 10 HEPABREHETE, - IéaMOCTgﬂTeHLHas{ pabota
TpuroHoMer| crolicTsa u — OIepupoBaTh MOHSTHSIMHU:
puueckue rpabukm. rpadyKd  TPUTOHOMETPHUUYECKHX
HepaBeHCTB | [Ipumepsl yHKumii, H300paxkarb HX Ha
a (94.) TPUTOHOME KOOPJAMHATHOU IIJIOCKOCTH
TPHICCKHUX UUCIIONb30BaTh I  pELIEHUs
HCpaBCHCTB yPaBHEHHUIT ¥ HEPABEHCTB;
I'padpuxu Tpuronome bubnuorexa [IOK — cB00OOAHO OIEPUPOBATH[- YCTHBIN OIIPOC
TPUTOHOMET | TPUYICCKUC https://lesson.edu.ru/02.5/ ITOHSATHSMM: rpa¢uky~ PCHICHNC Y4EOHBIX H IIPAKTHKO -
PHYeCKUX byHKIUH, 10 TPHTOHOMETPHYECKHX OPUEHTHPOBAHHBIX 3a7a4
pyHkumii. | ux o .. - caMocTosTeNbHas paboTa
Tpuronomer| cBoncTBa U by, _[- KOHTpobHas paboTa.
pHuecKue rpaduKy. — OCYUIECTBJIATH OTOOp KOpHEH
HepaBeHcTB | OTOOD pu peleHny
a (16 u.) KOpHEM TPUTOHOMETPUUYECKOTO
TPUTOHOME YpaBHEHMUS;
TpraccKux — cBOOOAHO OIIepPUPOBATH
YpaBHeHHH MOHSTHEM
© TPUTOHOMETPUUECKOE



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10

TPUTOHOME
TPUYECKOM
OKPY>KHOCT
178

Pemenue
TPUTOHOME
TPUUYECKUX
HEPaBEHCTB

HEPaBEHCTBO, IIPUMEHSATH
HeoO0XoauMble  (OPMYJTIBI /IS
peueHuss  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX

HCPaBCHCTB,

KommiiekcH
bIe YHCJIa
(10 4.)

KommuiekcH
b€ YHuCIa.
Anrebpanu
ecKas u
TPUTOHOME
TpUYecKas
bopmbl
3anucu
KOMILIEKCH
Oro 4ucia.
Apudmern
YECKUE
oTiepaluy C
KOMIUIEKCH
BIMHU
YHUCJIAMHU.
N3obpaxen
ue
KOMILIEKCH
BIX YHCEI
Ha
KOOpJUHAT
HOM
IJIOCKOCTH.
dopmyna
Myaspa.
Kopnu n-
O CTEeNIEHU
u3
KOMIUIEKCH

bubmuoreka [JOK
https://lesson.edu.ru/02.5/
10

CBOOOTHO OIIEpPHUPOBATH

MOHSATHAMHU: KOMITJIEKCHOE
qucJiio n MHOXECTBO
KOMIIJIECKCHBIX YuCell,
npeaACTaBIATh KOMIIJICKCHBIC
yycia B anredpanyecko
TPUTOHOMETpUYecKoil  (opme,
apuU(pMETHUCCKHE
omepanuu ¢

n300pakaTh Ha KOOPAWHATHOM

BBIIIOJIHATDH
HHMU u

IIJIOCKOCTH.

- YCTHBIN OIIPOC

- peleHne y4yeOHbIX U IPAKTUKO -
OPHUCHTHPOBAHHBIX 3a/1a4

- CaMOCTOsATeNIbHAs paboTa

- KOHTpOJIbHas paboTa.
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Oro YHca.
[Ipumenen
ue
KOMILICKCH
BIX YHCEI
TUIst
pelIeHus
buzndeckn
XU
reOMETPUY
€CKUX
3a1a4

IIpousBoaHa
o1
IIpuMenenu
e
MPOM3BO/HO
i (24 4.)

Henpepsis
HBIE
byHKIHN.
Meton
WHTEPBAJIO
B JUIA
peueHus
HEPABEHCTB

IIpousBoan
ast
byHKIHN.
I'eomerpnu
€CKHH U
buznvecKu
U CMBICT
MPOU3BOJAH
OH.
[TpousBoan
13
3JIEMEHTap
HBIX
GyHKIHIA.
[IpownsBoaH
as CyMMBl,
IIPOU3BEE

bubmuoreka [JOK
https://lesson.edu.ru/02.5/
10

OIEPUPOBATH MOHATUSIMU:
HEIpepbIBHAS byHKIH,
IIPOU3BOHAS byHKLINY]
,UCIIOJI30BaTh I'€OMETPUYECKUN
u ¢buznveckuii CMBICTT
IIPOM3BOJHOM I pELIEHUus
3ajad4;

HaXOIUTb IIPOU3BOHBIC
AJIEMEHTaPHBIX GbyHKIHH,
BBIUUCIISATH
IIPOU3BOJHBIECYMMBHI,
IIPOU3BELICHNUS, YacCTHOTO
dyHKumi;

UCIIOJIB30BATh IPOU3BOIHYIO IS
uccieoBaHus  (QYHKUUM  HA
MOHOTOHHOCTBU ~ JKCTPEMYMBI,
IIPUMEHSITh pe3yJIbTaThl

UCCIIIOBAaHUSI K TOCTPOEHUIO
rpaukos;

WCTIOJIB30BATh TIPOU3BOTHYIO IS
HaXOXKJICHUS HaMTYYIlero

PEHICHUAB IMPUKIAAHBIX, B TOM

- YCTHBIN OIIPOC

- peleHye y4yeOHbIX U IPAKTUKO -
OPHUCHTHPOBAHHBIX 3a1a4

- CaMOCTOsATeNIbHAs paboTa

- KOHTpOJIbHas paboTa.
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HUS,
YacTHOTO
byHKUIHHA.
[Ipumenen
ue
IIPOU3BOIH
ol K
UCClIeIoBa
HUIO
byHKIMA
Ha
MOHOTOHHO
CTh U
IKCTPEMYM
BI.
Haxoxnen
ue
HauOoJIbIIe
rou
HAUMEHBIII
ero
3HaUEHUs
byHKIMHA
Ha OTpe3Ke.
[Ipumenen
ue
MIPOU3BOTH
oM it
HAXO0XJIeHU
s
HAWTyYIler
0 perIeHus
B
TIPHUKJTTHBI
X 3a7a4ax,
JUISt
omnpeneneH
ust

qHuCJIC

CoMaJIbHO-

SKOHOMMYCCKUX, 3a7a4ax;




CKOpOCTH
nporiecca,
3aJJaHHOTO
dbopmyoit
WA
rpagukoM

HUccaenoBan
ue PyHKUM
¢ OMOIIbIO
MPOM3BO/HO
i (24 4.)

[Ipumenen
ue
IIPOU3BOJIH
ol K
UCCIIEI0BA
HUIO
byHKIUH
Ha
MOHOTOHHO
CTb U
KCTPEMYM
BI.
Haxoxnen
ue
HauOoJIbIIIe
rou
HAaUMEHBIII
ero
3HauYEHUs
HENPEPBIBH
on
byHKIIUN
Ha OTpE3Ke.
[IpumeHen
ue
IIPOU3BOJIH
ol s
HaXO0XJIeHU
b
HaWTyqIer
0 peleHus
B

bubmuoreka [JOK
https://lesson.edu.ru/02.5/

10

WCIIONBb30BaTh  MPOU3BOIHYIO
JUTSL ICCIIeTOBaHUs (DYHKITUHU Ha)
MOHOTOHHOCTb U SKCTPEMYMBI;
HaXoJuTh  HauOoabllee U
HauMeHbIIIee
byHKIIUN

OTpe3Ke;

3HaYCHUS
HENpPEepPhIBHON  HA
HCIIOJIb30BAaTh  IPOU3BOAHYIO
JUISL HAaXOXACHUSI HaWITydIlero
pelieHus: B IPUKIAAHBIX, B TOM
qucle COLIMATIBHO-

DKOHOMMYECKHUX, 3ajadax, IJIs

OIIPEIETICHNUsI ~ CKOPOCTH U
YCKOPEHHUS nporecca,
3aJaHHoro  (opmynoi iy
rpaduKom;

- YCTHBIN OIIPOC

- perieHre y4eOHBIX U MTPAKTUKO -
OPHUCHTHPOBAHHBIX 3a/1a4

- caMocCToATeNbHAas paboTa

- KOHTpOJIbHAs padoTa.
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MIPUKITATHBI
X 3aj7a4ax,
JUIs
ornpezeneH
ust
CKOPOCTH U
YCKOpEHUs
nporecca,
3aJJaHHOTO
dbopmyoit
WIH
rpagukoM
Kommosun
us
byHKIHHA.
I'eomeTpuu
ecKue
00passl
YpaBHEHUU
u
HEPABCHCTB
Ha
KOOpJUHAT
HOM
TJIOCKOCTH.

Nurerpana u
ero
NPUMEHEHHU
s1 (9 4.)

[TepBoobpa
3HasL.
Tabmuna
nepBoodpa
3HBIX.
Wurerpai,
reoMeTpuy
€CKUM U
buznuecku
W CMBICTT
WHTETpaa.
Brruncnen
ue

bu6mmoreka [JOK
https://lesson.edu.ru/02.5/
10

— OIepupoBaTh
nepBooOpazHasi U
IIOHUMAThb

(bPBPI‘-I@CKHﬁ CMBICJI UHTCIpaJIa;

- HAXO/IUTh MEePBOOOpa3HbIE
AIIEMEHTApHBIX (PYHKINH,
BBIYUCIIATH MHTETrpall o popmyIie
Hrrotona—Jleitbnuna

MIOHATUSAMU:
HHTETpall,
F€OMETPHUUYECKHIY]

- YCTHBIN OIIPOC

- pereHue yueOHbIX U TPAKTUKO -
OPUEHTHUPOBAHHBIX 33]a4

- caMocTosTeNbHas paboTa
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WHTETpaa
o
dbopmyiie
Hrrotona

JleliOHuIa

IlepBooGpa3
Hasl U
HHTerpaJj
(12 u.)

[TepBooGpa
3Hal,
OCHOBHOE
CBOMCTBO
nepBooopa
3HBIX.
[TepBooGpa
3HbIE
AJIEMEHTAp
HBIX
byHKIHHA.
[IpaBuna
HaXO0XJI€HU
s
nepBoodpa
3HBIX.
HuTrerpai.
I'eomerpuy
€CKUU
CMBICT
MHTETpasa.
Brruncnen
ue
onpencnéH
HOTO
UHTEerpaia
o
bopmye
HeroTona
JleliOHMIIA.
[IpumeHeH

bubmuoreka [JOK
https://lesson.edu.ru/02.5/
10

— cBOOOAHO OIIEpPHUPOBATH
HNOHATHAMHU:  TIepBOOOpa3Has,
OIpeEIEHHBIN UHTETpall,
HaXOUTh nepBooOpa3HbIe
JJIEMEHTAPHBIX ~ (QYHKIUH U
BBIYMCIIAT ~ MHTErpan IO

dhopmyiie Hetorona—JIeiionuma;
— HaXOOUTh IUIOMIAJM IUIOCKUX

buryp u
MTOMOIIBIO HHTETPAJIa;

00bEMBI  TEH C

UMETh MPEJICTaBICHUE O
MaTeMaTUYeCKOM MOJICIMPOBAHUN
Ha IPUMEPE COCTABIICHUS
nuddepeHIanbHbIX YPaBHEHHI;

- YCTHBIN OIIPOC

- peleHne y4yeOHBIX U IIPAKTUKO -
OPHUCHTHPOBAHHBIX 3a/1a4

- CaMOCTOsATeNIbHAs paboTa
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ue
WHTErpaja
JUTS
HaXO0XKJEHU
s
Iomanaeu
IJIOCKHUX
uryp u
00BEMOB
reoMeTpuy
€CKHUX Tell.
[Tpumepsl
peleHui
nuddepen
[IAAJTBHBIX
YpaBHEHUH.
Maremaru
YECKoe
MOJIETTUPOB
aHue
peaIbHBIX
IIPOLIECCOB
c
MIOMOIIBIO
nuddepen
[IAATBHBIX
YPaBHEHUU

Cucremsl
YPaBHeHUil
(12 u.)

CucreMsl
JIMHEHHBIX
YPaBHEHUHU.
Pemenne
MPUKJIATHBI
X 3aja4

c
IIOMOIIBIO
CHCTEMBI
JIMHEUHBIX
YPaBHEHUH.

bu6mmoreka [JOK
https://lesson.edu.ru/02.5/
10

— OIIepUpOBaTh

CHUCTEMA JIMHEHMHBIX YPAaBHEHUN U
eé pElIeHNE, UCTIOIb30BATh
CUCTEMY JIMHEWHBIX YpPaBHEHUU
JUIL  peleHus IMPAKTUYECKUX

3az1ady;
- HAXOAMTH PELIEHUs MPOCTEUILINX
CHCTEM U COBOKYITHOCTEM
palMOHAIBHBIXYPAaBHEHUN U
HEPaBEHCTB;

TTOHATHUAMU

- YCTHBIN OIIPOC

- pereHue yueOHbIX U TPaKTUKO -
OPUEHTHUPOBAHHBIX 33/1a4

- caMmocTosITeNbHas paboTa

- KOHTpOJIbHAs padoTa.
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Cucremsl u
COBOKYITHO
CTH LIEJNBIX,
paloHaib
HBIX,
uppanuoHa
JBHBIX,
MoKa3areb
HBIX,
norapupmMu
YECKHUX
ypaBHEHUU
u
HEPABEHCTB

Hcnonb30B
aHue
rpa¢uKoB
byHKIUH
UL
peneHus
YpaBHEHUU
U CUCTEM.
IIpumenen
ue
YPaBHEHUH,
CUCTEM U
HEPaBEHCTB
K PELICHUIO
MaTeMaTny
€CKHX
3a1a4 u
3a/1a4 u3
Pa3JInYHBIX
oOnacreii
HAyKH U
peanbHOU
YKU3HU




CucreMbl
PALMOHAJIBH
bIX,
HPPaALMOHAJ
bHBIX
nokasareJib
HBIX U
sorapupmu
YeCKUX
YPaBHeHUil
(12 u.)

Cucrema u
COBOKYITHO
CTh
YpaBHEHUH.
PaBHOCWIIB
HbIE
CUCTEMBI U
CHUCTEMBI-
CJIEICTBHUSL.
OcHOBHbIE
METO/IbI
penieHus
CUCTEM U
COBOKYITHO
cren
pauuoHaib
HBIX,
UppalroHa
JIbHBIX,
MOKa3aTellb
HBIX U
Jgorapupmu
YECKUX
YPaBHEHUHU.
[Ipumenen
ue
YPaBHEHUH,
CUCTEM U
HEPABEHCTB
K pPEIIEeHHU0
MaTeMaTuy
€CKUX
3a/1a4 u
3a/1a4 u3
pa3IM4YHBIX
oOnacreit
HayKU U
peabHOI

bu6mmoreka [JOK
https://lesson.edu.ru/02.5/
10

CBOOOTHO OTIEpPUPOBATH
MOHATUSAMMU: cucreMa u
COBOKYITHOCTb ypaBHEHUH
WHEPAaBEHCTB, PaBHOCUJIHHBIC
CHCTEMBI u CHCTEMBI-
CJIEICTBUS, HaXOJIUTH
PEIICHUSICUCTEMBI 171
COBOKYITHOCTEH
palnMoOHAIbHbIX,
UppaloHaAIbHBIX,
MOKa3aTeIbHbIX
niorapupMuIecKux

YpPaBHEHUH U HEPABEHCTB;
pewaThb panMoOHAIbHBIE,
HppaLMOHAJIbHEIE,
II0Ka3aTeIbHBIE,
norapudmuueckre

UTPUTOHOMETPUUYECKHE

YpaBHEHHS U  HEpaBEHCTBA,
coJepKaiue MOJZYJIH u
MIapaMeTpsl;

- YCTHBIN OIIPOC

- pelieHne y4eOHbIX U IPAKTHKO -

OPHUCHTHPOBAHHBIX 3a/1a4
- caMOCTosITelIbHAs paboTa
- KOHTpOJIbHAs padoTa.
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JKU3HU,

WHTEPIPET
anus
MOJIyYEHHBI
X
pe3yabTaTo
B
Hartypaabn | Harypanbsn bubnuoreka [JOK —  OIepHUpoOBaTh MOHATUSIMHU:- YCTHBIN OIPOC
bl¢ U 1leJIbl€ | bIC U LICIIbIC https://lesson.edu.ru/02.5/ HATypalbHOE, IEI0€ 4Ymcio,” PCIICHNE y49e0HBIX U MMPAKTUKO -
uuciaa (6 4.) | yucna B 10 HCLOTE30BATE npu3naxuCPHCHTHPOBAHHEIX 3a/1a4
3aza- yax - CaMOCTOsTENIbHAs paboTa
s JICTIUMOCTH  LEBIX  uHCel,
peabHoii pa3iioKEeHUE YUCIIa Ha IPOCTHIE
SKH3HH. MHOXUTEIN Uil  pELICHHUS]
[Ipu3naku 3a71ad4;
JEIUMOCTH
LEJbIX
yucen
Harypaasb | Harypanen bubmmoreka [JOK — cB0OOJHO OIIEPUPOBATH~ YCTHBIN OIIPOC
HbIE U bIC U LIEJIbIC https://lesson.edu.ru/02.5/ MOHSTHSAMK: HATypalbHOe W PCLICHHE yUCOHBIX H IPAKTHKO -
neJible YHcla. OPUEHTHPOBAHHBIX 3a7a4
yucaa (10 | [Ipumenen 1 HEwoe  HEHO, - MEOMCCTEY IzaMOCTI(:SITeJ'ILHaSI paboTta
) e HaTypaJbHBIX U IEJbIX YHCET,
NPH3HAKOB HCII0JIb30BATh MIPU3HAKY
JETMMOCTH JNEIMMOCTH  LEJbIX  YHCell,
LEJIBIX HOm HOK HatypasibHbIX
quCell, qyucesl A pelIeHus 3ajad,
HOMl u MIPUMEHATH anropuT™ EBknuaa;
HOK,
— cBOOOAHO OIIepPUPOBATH
OCTaTKOB
o MOHSATUEM OCTaTKa MO MOAYJIIO,
MOJLYJIIO, 3alUChIBaTh HaTypaJIbHbIE
anropuTMa qyucia B Pa3IUYHBIX
EBxnnna MO3ULIMOHHBIX CUCTEMAX
AL CUHCJICHUS,;
perieHus
3aj1a4 B

LEIBIX
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quciiax

3agauu ¢
napaMeTpam
u (16 4.)

Panmonans
HBIE,
UppaLroHa
JIbHBIE,
[IOKa3aTellb
HBIE,
norapupmMu
YECKHE U
TPUTOHOME
TPUYECKHUE
ypaBHEHUS,
HEPaBEHCTB
au
CUCTEMBI C
napamerpa
MHU.
ITocTtpoenu
eu
UCCIIEN0BA
HUE
MaTeMaTh4
€CKHX
MoJiejei
peanbHBIX
CUTyaluu ¢
ITOMOIIBIO
YPaBHEHUH,
CUCTEM
YpaBHEHUNU
u
HEPaBEHCTB
c
napaMmerpa
MU

bu6mmoreka [IOK
https://lesson.edu.ru/02.5/
10

TIPUMEHSTh
METObI IS

rpadguvecKue
pereHus
ypaBHEHH M HEPAaBEHCTB, A
TaKKe3a/1a4 C MapaMeTpaMu;
MOJIETTHPOBATh peanbHbIe
CHTyallMl Ha S3bIKE aireOphl,
COCTaBJIATh
BBIPAKCHUS, YPaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI IO
YCIIOBHIO 33J]auH, UCCIICAOBAThH
MOCTPOSHHBIEMOIEITH C
MCIIOJIb30BAHUEM amrmapara
anreOppl, HUHTEPHPETUPOBATH,

IOy YEHHBIMPE3YJIbTaT.

- YCTHBIN ompoc

- perieHne y4eOHBIX U MIPAKTUKO -
OPUCHTUPOBAHHBIX 33724

- CaMOCTOsTeNIbHAs paboTa

- KOHTPOJIbHAS padoTa.
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IloBTOpenue| OCHOBHBIE bubnmoreka [JOK MO/JICJTUPOBATh peabHble- YCTHBIH OIIPOC
' TTOHATUSA https://lesson.edu.ru/02.5/ CUTyallud Ha s3bIKe ajreOpel,” PCHLICHUC Y4EOHBIX ¥ NPAKTHKO -
00001IeHNe, | Kypca 10 COCTABIISTE OPUEHTUPOBAHHBIX 3a7a4
CHUCTeMAaTH3 | aiaredopsl U - caMocCTosITeNbHAsA paboTa
BBIPXXCHHU S, YPABHCHHSI,
anus Havas - KOHTpOJIbHAs padoTa.
suanmii (18 | Matematiy HEpPaBEHCTBA W CHCTEMBI IIO
q.) eCKOro YCJIOBUIO 3aJjadv, HUCCIICOAOBATDH
aHainus3a, MOCTPOEHHBIEMOIENU C
00001menne HUCIIOJIb30BAaHUEM afrmapara
1 anreopsl.
CHUCTEMATH3
pemiath MpHUKJIaJHbIe 33Ja4yu, B
anus
SHAHMI TOM quCIIe COIMAIHHO-
HKOHOMUYECKOTO H(PUZUYECKOTO
Xapakrtepa, cpelcTBaMy
MaTeMaTHUYECKOTO aHan3a.
UCIOJIE30BaTh rpaduku GyHKIUH
JUTSL MCCIIEIOBAHMS MPOLIECCOB U
3aBHCHUMOCTEM u3 OPYTHX
y4eOHBIX TUCHIUTIIHH.
IloBTOpenue| OCHOBHbBIE bubnunoreka [JOK CTPOUTH TPadUKH KOMIIO3UIMH- YCTHBIM OIIPOC
) TTOHATHUSA U https://lesson.edu.ru/02.5/ byHKIHi c OMOIIbFo[ PCIICHHE YIEOHBIX H MPAKTUKO -
00o0menune, | METOBI 10 SeMenTapHOro HccnenopanusiOPICHTHPOBAHHbIX 3a/1a4
cHCTeMAaTHu3 | Kypca, . - caMocCTosITeNbHas paboTa
U CBOMCTB KOMITO3UIIUU [IBYX
anus 00001IeHNE 8 - KOHTpOJIbHas paboTa.
3HAHUM u bymxmi;
(124.) CHCTEMAaTH3 CTPOUTH T€OMETPUUECKUE,
anus o0pa3sl YpaBHEHHIA u
3HAHUM

HCPABCHCTB Ha KOOleHHaTHOﬁ
TIIIOCKOCTH,

OpUMEHATh  QYHKIMM [
MOJIETTUPOBAHUS u
HCCIIEI0OBaHUS peabHbIX
IIPOLIECCOB.

peuiaTh MPUKJIAAHBIC 3a/1a4d, B
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TOM quclie COLIMANIBHO-
9KOHOMHYECKOTO

n(HU3NIECKOTO Xapakrepa,
CpEICTBAMU MaTEMATHYECKOTO

aHaJInu3a.

[NOYPOUHOE TEMATUYECKOEIIVNTAHUPOBAHUE KYPCA AJII'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC
Ba3oBblii ypoBenb (102 yaca) Yray6eHHblii ypoBeHb (136 yacoB)
KonnuectBo yacoB Tema ypoka Tema ypoka ‘ KonnuectBo wacon
Tema: Uncia u Bprunciaenns (15/20 4.)
1 Henens
1 Harypanbnsle u nensie yucna. [Ipusnaku nqenumoctu
LEJIbIX YUCEIl
[IpuMeneHue npu3HaKoB AenuMocTy 1ebix yucen, HOK, 1
HO/I, ocratkoB no MofyJto, anroputma EBkinna aiis
CIICHMS 337124 B IIEJIBIX YHUCIIAX
2 CteneHb ¢ pallMOHAIBHBIM MTOKa3aTenaeM. CBoMCTBa
CTEIICHHU.
2 Hemeast
1 CremneHsb ¢ pallMOHAIBHBIM MoKa3aresaemM. CBOWCTBa
CTEIIEHHU.
KomruiekcHble uncna. Anredpandeckas u 1
TPUTOHOMETpHYecKast pOPMBI 3aMKMCH KOMILUIEKCHOTO
YHCIIa.
2 [IpeoOpazoBaHue BRIpaXKEHUMN, COIEPKAIINX PAIHOHAIbHBIC
CTENEHU
3 Heneast
1 Jlorapudm uucna.
ApubdMeTHIeCKHe Onepaluy ¢ KOMILIEKCHBIMH YUCIIaMHU. 1
2 JlecsaiTnaHBIC U HATypaJTbHBIETOTAPHUPMBI

4 uemenn




[IpeoOpa3oBaHuEBBIpAKEHUH, COACPKAIUXIOTAPUPMBI

300paxkeHre KOMILJIEKCHBIX YHCE Ha KOOPIAUHATHOU
rockoct. @opmynaMyaspa.

5 HexeJst

[IpeoOpa3oBanue BbIpaKEHUH, COJEP)KAIIUNX CTENEHU C

AllMOHaJIbHBIM ITIOKa3aTCJICM.

KOpHI/I N-0i1 CTEIIEHN U3 KOMIUIEKCHOT'O UHCJIa.
HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCIT IJIs1 pCHICHUS
(I)I/ISI/I‘ICCKI/IX N ITCOMECTPHUYCCKHUX 3a4a4.

Tema: YpaBHeHusi u HepaBeHcTBa (24/32)

6 Heneas

Cucrema u COBOKYIIHOCTb ypaBHCHI/Iﬁ 1 HCPABCHCTB

PaBHOCHIBHBIE CHUCTCMbI u
PaBHOCHIBLHEIC HCPaBCHCTBA

CHUCTCMBbI-CIICACTBHUA.

7 Hemean

[ IprMepBITPUTOHOMETPUYECKUXHEPABEHCTB

OTOOp KOpHEH TPUTOHOMETPUYECKUX YypaBHEHUN
[TOMOILBIO TPUTOHOMETPHUUYECKON
PereHneTpuroHOMEeTpUIECKUXHEPABEHCTB

C

OKPYKHOCTH.

8 Henens

IlokazaTenbHBIC YpaBHCHUA U HCPABCHCTBA.

(OCHOBHBIE METO/IbI PEILICHUSI IOKA3aTEIbHbIX U
nmorapu(MHUUECKIX HEPABEHCTB

9 Heneas

HOFapI/I(I)MI/I‘{CCKI/ICypaBHCHI/ISI 1 HECpPABCHCTBA

OcCHOBHBIE METOIbI PELIEHUSI UPPAIMIOHATBHBIX
HEPaBEHCTB.

10 Hemens

CucreMbl TMHENHBIX YPABHEHUMN.




PelieHre MpuKIIaaHbIX 33/1a4 C TOMOIIBIO CUCTEMBbI
NTMHEHBIX YPABHEHUH.

(OCHOBHBIE METO/IbI PEIICHUS] CHCTEM U COBOKYITHOCTEH
palMOHAIBHBIX, HPPAIIMOHAIBHBIX, TOKA3aTEIbHBIX U
norapupMHUUECKUX ypaBHEHUN

11 nenens

[[pyMeHEHHE ypaBHEHMM K PEIIEHUI0 MaTeMaTUYECKUX
3a/1a4 M 33/a4 U3 pa3iIMyHbIX 00JacTel HayKu U peajbHOU
PKU3HU

(OCHOBHBIE METO/IbI PEIICHUS] CHCTEM U COBOKYITHOCTEH
PalMOHANIBHBIX, HPPAIIMOHAIBHBIX, TOKA3aTEeIbHBIX U
norapupMHUUECKUX YpaBHEHUN

12 wenensn

[IpuMeHeHne CUCTEM YPaBHEHUUK PELIECHUIO
MaTeMaTHYeCKUX 3a7ay M 3aJad M3 Pa3IMuHBIX oOyacTeit
HayKH U peajbHOW KU3HU

YPaBHeHI/Iﬂ, HCPABCHCTBA U CUCTCMbI C IapaMCTpaMu

13 Hepensn

[IprMeHEeHHEe HEpPaBEHCTB K PEIICHUI0 MaTeMaTHYeCKUX
3a/lad M 33/a4 U3 pa3iIMyHbIX o0JjacTel HayKu U peajbHOU
PKU3HU

[ [puMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K
[PELICHUIO MaTEMAaTUYECKUX 3a1a4 U 3aJ1a4 U3 pa3IndHbIX
oOJacTell HayKu M peabHOM KU3HH, HHTEPIIPETALINS

MMOJIYUYCHHBIX PC3YJIbTATOB.

Tema: @yHKUNH U

rpa¢puxu (18/24)

14 ueneasn

Oynkuus. [lepuoanueckue pynkumu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH.

['padux xomnosunmu GyHKIUl. I'eomeTpuueckne oopasbl
YPAaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH

15 Henens

MakcumMyMbl ¥ MUHUMyMBl QyHKuuu. Haubosnblnee wu

HAMCHBIIICC 3HAUCHUEC (bYHKHI/II/I Ha IPOMEXKYTKE.




Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U
rpadukm.

16 Heneasn

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

['padmyeckue METOABI pelICHUS YpaBHEHUH U
HEPaBEHCTB

17 uenens

[TokazarenbHas 1 gorapudmudeckas QyHKIUHN, UX
CBOWCTBA U IpaduKu.

['padmyeckue METOABI pelIeHHs 3a7a4 C mapaMeTpaMu

18 Henensn

Hcnons3oBanne rpagukoB GyHKIMIA 1151 pEeHICHUS
YPAaBHEHUI U IMHEUHBIX CHCTEM.

['padmyeckue METOABI peIICHUS 3a1a4 C mapaMeTpaMu

19 Heneasn

lcnonb3oBanue rpadukoB (YHKIMHA I UCCIEI0BaHMS
[IPOLIECCOB M 3aBUCUMOCTEH, KOTOpBIE BO3HMKAIOT IIPU
pEeILIEHUH 3aj1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB U pealbHOMH]
KH3HH

lcrionbp3oBanne rpadukoB PYHKIIUN TSI HCCIIEIOBAHUS
MIPOLIECCOB U 3aBUCUMOCTEMN, KOTOPbIE BO3HUKAIOT IPH
PEIICHUH 3a71a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
€aJIbHOMU KU3HU.

Tema:Hauanamaremaruueckoroanaun3sa (30/40)

20 Hemean

HenpepoiBable pyHKIIMU. METOA HHTEPBAIOB IS
€IlIeHUs HEPABEHCTB.

21 Hegeas

[TpowsBoanas pyukmuu. ['eomeTpuueckuii u GU3MIECKHI
CMBICJI TIPOU3BOIHOM.

["'eomeTpryecKkuil 1 PU3NYECKUI CMBICI TPOU3BOIHOM.




22 Hemeas

[Ipon3BoOIHBIE AIEMEHTAPHBIX (PYHKINN

[TpaBuna nquddepeHmpoBaHus

23 »eness

DopMyIIbl HAXOXKICHHUS TPOU3BOAHON CyMMBI (DYHKITHIA.

dopmyma Mpou3BOAHON CIIOKHON (YHKIIHH

24 genenas

@Dopmybl HaXOXKICHHUS IMPOU3BOJHON TNPOU3BEACHUS |
4acTHOTO (DYHKITHIA.

[[puMeHeHre MPON3BOIHOM K MMOCTPOCHUIO IPaKOB
byHKITUU

25 wenensn

[IpuMeHeHre TPOU3BOJHON K MCCIIEOBAaHUIO (PYHKIUN Ha|
MOHOTOHHOCTB U DKCTPEMYMBI

BrinykinocTs rpaduka GyHKIUH, TOUYKH reperunda

26 Hexeas

HaXO)KJICHI/Ie HauOOJIBIIETO Y HAMMEHLIIETO 3HAYEHUS
(YHKIIMU Ha OTpe3Ke

HaxoxxneHnne HanOoJIBIIETO U HAUMEHBIIIETO 3HAYEHUH
HenpephIBHON (QYHKIIMU HAa OTPE3Ke

27 Heneas

[lepBooOpaznas. TabnuanepBooOpa3HbIX

HpI/IMeHeHI/Ie HUHTCrpajia ajid HaXOXKACHU A i (ONENEY

MI0CKUX (GUTYP M 00BEMOB TEOMETPHUICCKUX TEI

28 "Heageas

HTerpan, ero reoMeTpudeckuid M (U3NYECKUH CMBICIH.
Boruncnenue uarerpaia no popmyne Hetorona—Jleitbuuna

[Tpumeps! pereHui quddepeHaIbHbIX YpaBHEHUH.
MaTemaTnuecKkoe MOAECINPOBAHUE PEATBHBIX IIPOLIECCOB

c momouibio 1 dhepeHInaTbHbIX YPaBHEHUH

29 Hemes




HpI/IMeHeHI/IC HpOHSBOIIHOﬁ AJI1 HAXOKACHUSA HAWJTYUHICTO)
pelIeHns B NPUKIATHBIX 3a7adax, JUIs OINpeesICHHS
CKOPOCTH IIpoliecca, 3aJaHHOro (opMyJIoi nim rpagukom

[IprMeHeHne MPOU3BOJHON 1JI HAXOXKACHUS
HaWJTY4IlIero pelieHus B IPUKIaAHbIX 3aa4ax, AJis
oTpeziesieHUsl CKOPOCTH Ipoliecca, 3aAaHHOTr0 (GopMyJIIoit

W rpad KoM

Tema: [loBTOpeHue, 00001IeHUE U

cucremMaTuzanus suanuii (15/20)

30 neneasn

[ToBTOpEeHUE N0 TEME «JIEHCTBUTENBHBIE YUCIIA

[loBTOpenue no reMe «KOMIIJIEKCHBIE YHCIIa»

31 menensn

HOBTOpeHI/Ie o Teme «CreneHHas (1)YHKI_II/I$I))

praI_II/IOHaJ'IBHBIC YpaBHCHH U HEPABCHCTBA

32 ueness

[ToBTopenue mo teme «llokasarenpHas QyHKIHD»

[loxazaTenbHBIC HCEpPAaBCHCTBA

33 wenenasn

[ToBTOpenue no teme «Jlorapupmuyeckas QyHKITH

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA

34 uenessn

[ToBTOpenue no treme « TpuroHomerpudeckas GyHKIH»

TpI/IPOHOMeTpI/IquKI/IC YpaBHCHHA U HCPABCHCTBA




CHUHXPOHUM3UPOBAHHASPABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»
10 - 11 KJJACC
HEJN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTpust sBIsieTCsl OHUM M3 0A30BBIX KypCOB Ha YPOBHE CpeHEro 00IIero oopa3oBaHumsi, TaK
KakK O6eCHe‘H/IBaeT BO3MOXHOCTb H3Y4YCHHA OUCHUILINH eCTeCTBeHHO-Hay‘-IHOﬁ HaIlpaBJICHHOCTHU H
NpEeIMETOB TyMaHMTapHOTO IMKia. Jlormueckoe MbIIUIeHHE, (QopMupyeMoe TMpH H3yYCHHUU
00yYaroIUMUCS MTOHATUIHHBIX OCHOB T€OMETPHUH, NIPU JI0KA3aTEIIbCTBE TEOPEM U TIOCTPOCHUU IICTIOYKH
JIOTHYECKUX YTBEPXKICHUIH NPU PEIICHUH T'eOMETPUYECKHUX 3a]la4, YMCHUE BBIIBUTaTh M ONPOBEPraTh
THIIOTE3bl HEMOCPECTBEHHO WCIIONB3YIOTCS TPU PEHICHHH 3a]lad €CTECTBEHHO-HAYyYHOTO IIMKIA, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Llens ocBoeHus mporpammbl yueOHOro Kypca «['eomerpus» Ha 6a30BOM ypoBHe OOydYCHHS —
0011e00pa3oBaTeIbHOE B OOIMIEKYIBTYPHOE Pa3BUTHE O0YUYAIONIUXCS Yepe3 00eCIeUeHEe BO3MOKHOCTH
HpI/IO6p€TeHI/I$I 1 UCII0JIb30BAHHUA CUCTCMATUYCCKUX TCOMETPUICCKUX 3HaHUU 1 HCfICTBI/Iﬁ, CHCIII/I(i)I/I‘-IHI)IX
réeoMeTpruu, BOSMOKXHOCTH YCIICIIHOI'O ITPOAOJIZKCHHUA O6pa3OBaHI/I$I 10 CIIENUAJIbHOCTAM, HE CBA3aHHBIM
C IIPUKJIAIHBIM UCTIOIb30BaHUEM reoMeTpui. Llens ocBoeHus mporpaMmel yueOHOro Kypcea «I eomerpusi»
Ha YrJy0JEéHHOM YPOBHE — Pa3BUTHE WHIMBUIYAIBHBIX CIOCOOHOCTEH O0YYArOIIUXCs MPH U3YyYCHUN
TEOMETPHH, KaK COCTaBJISIOIICH TpeaMeTHOW obOmacth «MaremaTuka W WHQPOPMATHKa» Yepes
oOecriedeHrne BO3MOKHOCTH ITPHOOPETEHHUS M UCTIOIb30BaHUS 00JIee TITyOOKHX TeOMETPUYCCKIX 3HAHHUN
U JICUCTBHH, CHENU(UYHBIX TEOMETPHHM, ¥ HEOOXOIMMBIX I YCIEIIHOTO MPOo(ecCHOHAILHOTO
00pa3oBaHusl, CBI3aHHOTO C UCIIOIb30BAHUEM MATEMATHKH.

JlocTHKEHUE LIeJIM OCBOCHHSI TPOTPaMMbl 00ECIICUMBACTCS PEIICHUEM COOTBETCTBYIONIMX 3a/1au.
[IproputeTHBIMU 3a7jauaMu OCBOEHMs Kypca «l'eomerpum» Ha 6azoBom ypoBHe B 10—11 knaccax
SABJISAFOTCSA:

— (opMHpOBaHHE TMPEJCTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIBTYPHI U OCO3HaHHE €&
B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

— (1)0pMI/IpOBaHI/I€ MNpEACTAaBJICHHUA O MHOIOIpaHHUKAX W TCJIaX BpallCHUA KaK O BaXKHEUIITNIX
MAaTEMaTUYCCKHUX MOACIIAX, ITO3BOJIAIONIUX OIMUCBIBATD M U3YYATh PA3HBIC SABJICHUA OKPYIKAIOIICTO
MHUpa,

— (dopmupoBaHHE yMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJAEIAX H B pPEAIbHOM MHPE
MHOT'OI'paHHUKHU U TCJIa BPpalICHU A,

— OBJIAJICHHE METOJAMHU PEIICHHs 33Jad Ha TMOCTPOCHHS Ha M300pPaKCHUSAX MPOCTPAHCTBEHHBIX
duryp;

— (¢dopMHpOBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMHU TOHSTHUSIMH O MHOTOTPaHHUKaX W TellaxX
BpALICHUS U X OCHOBHBIMH CBOHCTBaMH;

— OBJIAJICHHE AITOPUTMAMH PEIICHHS OCHOBHBIX THIIOB 3a/a4; ((OPMHPOBAHHE YMEHHS ITPOBOIUTH
HECJIOXKHBIC JI0OKAa3aTeNIbHBIC PACCYIKICHHS B XOJIE PEIICHUS CTEPEOMETPHUYCCKHX 3a1a4 U 337134 C
MPaKTHYECKUM COZICPKaHUEM;

— Pa3BHUTHE HWHTEIUICKTYyaJbHBIX M TBOPYECKHX CHOCOOHOCTEH 0OyYaromuxcsi, MO3HaBaTEIbHON
AKTHUBHOCTH, HCCIJICJOBATCIbCKUX YMCHI/II;'I, KPUTHYHOCTH MBIIIJICHUAS,

— ¢opmupoBaHHe  (QYHKIMOHAIFHOW  T'PAaMOTHOCTH, PpEIICBAaHTHOW T'€OMETPUHU:  yMEHHE
pacrio3HaBaTb NPOABJICHUA TCOMETPUICCKUX HOHS[THﬁ, 00BEKTOB 1 SaKOHOMepHOCTeﬁ B p€aJIbHBIX
KU3HCHHBIX CHUTyallUsIX ¥ TP M3YYCHHH JPYTUX YYEOHBIX MPEIMETOB, TPOSIBICHUS
3aBUCHMOCTEH W 3aKOHOMEPHOCTEW, (OpMYJIHpOBaTh MX Ha S3BIKE I'€OMETPUU H CO3JaBaTh
reoOMCTPpUICCKUC MOJCIHN, HNPUMCHAIATH OCBOCHHBIN FeOMeTpI/I‘-ICCKI/Iﬁ amfmnapar ajid pCHICHUA



MPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh U OIICHUBAThH ITOJYYEHHBIE PE3YJIbTATHI.

[IpuopuTeTHBIME 3a7jauaMu Kypca T€OMETPHUH HA YIJIY0J€HHOM YPOBHEe, DAaCIIUPSIONIMMH U
YCHJIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuipeHue MpeACTaBICHUsI O TEOMETPUM KaK 4YacTH MHUPOBOHM KyJIbTYpsl U (popMupoBaHHE
OCO3HAHHUA B3aMMOCBSA3M I'€OMETPUH C OKPYKAIOLIMM MHPOM;

(GopMHpOBaHHE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaXHEHIIHUX
MaTEMaTHYECKUX MOJIEIIAX, MO3BOJIAIOIIUX OMUCHIBATH U N3Y4aTh PAa3HbIC SABJICHUS OKPYKAIOIErO
MHUpPa; 3HAaHUWE IIOHATUMHOrO anmapara o pasgeiny «CrepeoMeTpus» IIKOJIBHOIO Kypca
TEOMETPHH;

(GbopMHpOBaHNE YMEHUS BJIAJETh OCHOBHBIMU IOHSATUSAMHU O MPOCTPAHCTBEHHBIX (QUIYpax U UX
OCHOBHBIMH CBOWCTBaMHU; 3HaHUE TEOPEM, (POPMyYJ U YMEHHE X IPUMEHATh; YMEHUS JI0Ka3bIBaTh
TEOpEeMbI U HaXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHUs 3a/ay;

dopMHpoBaHHE YMEHHMs paclo3HaBaTh Ha 4YepTekaX, MOJENAX U B peaJbHOM MHpe
MHOTOTPaHHMKU U Tejla BPalleHUsI; KOHCTPYUPOBATh F€OMETPUUECKUE MOJIETIH;

(dopMHpOBaHHE MOHMMAHMS BO3MO>KHOCTH aKCHOMATHYECKOTO IOCTPOCHUS MaTeMaTHYECKHUX
TeopHii; HopMUpOBaHIE TOHUMAHHS POJIH aKCHOMATHKH TIPU MIPOBEICHUN PACCYKICHUH;
(dbopMHpOBaHUE YMEHUS BIaeTh METOAAMHU JJOKA3aTeIbCTB U AJITOPUTMOB PEIICHUS; YMEHUS UX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHUS B XOJE PEUICHUS CTEPEOMETPUUYECKHUX
3a]a4 " 33/1a4 C IPaKTUYECKUM COZIep)KaHueM; (POPMUPOBAHHE MPEICTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB MPU OOOCHOBAaHMM MAaTEMaTUYECKUX YTBEPKIACHUM M POIM aKCUOMAaTUKU B
IIPOBEJCHUM IeYKTUBHBIX PACCYXICHHUI;

pasBUTHE U  COBEPIICHCTBOBAHUE MHTEUICKTYalbHbIX W  TBOPYECKUX  CIIOCOOHOCTEH
o0Oy4aromuxcs, IO3HAaBATEIbHOW aKTUBHOCTH, MWCCJIEI0BAaTEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIIUIEHUS, UHTEpECca K U3yUYECHUIO T€OMETPUH;

dopmupoBaHHe  (QYHKIMOHAIBHOM  I'pPAaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUM:  yMEHUS
pacrno3HaBaTh IPOSBIECHUS TEOMETPUUECKUX MOHIATUH, 00BEKTOB U 3aKOHOMEPHOCTEHN B peaibHbIX
JKU3HEHHBIX CUTyallUsIX W TPU HU3YYEHUHM [JIpYyTUX YYEOHBIX TMPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSA pEalbHBIX CHUTyallUH, WCCIIEIOBaHUs
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYEHHBIX PE3YJIbTATOB.

OcHoBHbBIC COACPIKATCIIbHBIC JIMHUU KypcCa ((FCOMCTpI/II/I» B 10—11 xmaccax: «MHOFOFpaHHI/IKI/I»,
«HpHMHe 1 IUIOCKOCTH B IIPOCTPAHCTBEY, «Tema BpalllCHU», «BCKTOPH " KOOPAWHATHI B IIPOCTPAHCTBE»

«/IBnxkeHuss B mpocTpaHCTBE» (Ha YyIiyOJeHHOM YypoBHE). POpMUPOBAaHHE JIOTMUECKUX YMEHUH

pacnpeziensercss He TOJIBKO MO COJIepKaTeIbHbIM JIMHUSAM, HO U 10 roJIaM 00y4YeHHs Ha YPOBHE CPEJIHETO

oO1mero oopa3oBaHusl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

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

Ha u3ydenne yueOHoro kypca «I'eomerpusi» Ha yriay0JjeHHOM ypoBHe oTBojautcs 204 gaca: B 10

kiacce — 102 yaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEIeI0).

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUAA
CUHXPOHU3HUPOBAHHOU ITPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenMeTHBIE pe3ybTaThl M3YYEHHSI TEOMETPUH Ha 0a30BOM YPOBHE OPHEHTUPOBAHBI HA TOCTHXKEHUE
YPOBHS MaTEeMaTHYeCKON I'PpaMOTHOCTH, HEOOXOJUMOTO JUIsl YCHEIIHOTO pEeHIeHHs 3a7ad B peajbHOM
KU3HU U CO3JIJaHUE YCIOBUMN /Ui UX OOIIEKYIbTYPHOTO Pa3BUTHSI.

OcBoeHue yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM YPOBHE CpPEJHEr0 00IIero 00pa3oBaHus JIOJHKHO

O6€CH€‘-II/IB3.TB AOCTHIKCHUC CIICAYIOIHNX MPEAMCTHBIX O6pa3OBaTeJIBHBIX PE3YJIbTATOB:
Ha 6a30Bom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUM M CIEACTBHSI U3 HUX INPU PELIEHUH N€OMETPUYECKHUX
3ajau.

OnepupoBaTh NOHATUSAMMU: N1APATUIEIBHOCTD U MEPIEHIUKYIISIPHOCT IPAMBIX U INIOCKOCTEH.
KnaccuunupoBaTs B3aMMHOE PacHoOI0KEHNUE MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh MOHATHIMU: JIBYTPAHHBINA YTOJI, TPaHU ABYTPAHHOTO yria, pedpo IBYrpaHHOTO
yIJIa; JMHEHWHBIN YroJl IBYTPAHHOIO yIJla; IpalyCHas Mepa IBYIPAHHOIO yIJIA.

OnepupoBarh MOHATHAMHU: MHOTOTPAaHHHK, BBIMTYKJIBIH M HEBBITYKJIBI MHOTOIpaHHHK,
3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (MHMpaMuja; NpU3Ma, HPSIMOYIOJIbHBIH
napajuienenumnesn, Kyo).

KnaccugunupoBaTb MHOrOIpaHHUKH, BBIOMpasi OCHOBAHUS JUIsl KIacCU(PUKALMH (BBITYKIIbIE U
HEBBIITYKJIble MHOTOIPaHHHUKH; IPAaBUIIbHBIE MHOI'OI'PAaHHUKH; IIPSIMbIE U HAKJIIOHHbIE ITPU3MBI,
napasJiesIenuIe ibl).

OnepupoBaTh NOHATUSAMU: CEKYILAs MNIOCKOCTb, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJL CIIE/I0B.

Crpouth ceueHuss MHOTOIPAHHHUKOB METOJOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJI€HUE F€OMETPUUECKUX BEIUMYMH MO O0pas3liaM WIH aJrOpUTMaM,
MPUMEHSS U3BECTHBIE AaHATUTUYECKHE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MaTeMaTHUYECKUX
3aJ]a4 Ha BBIUMCIIEHUE PACCTOSIHUN MEXKIY JABYMS TOUKAMH, OT TOUKHU J0 MPSIMOH, OT TOUKHU 10
IJIOCKOCTH, MEXKIY CKPEIIUBAOIIUMHUCS MTPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKJI€HUE F€OMETPUUECKUX BEIUYMH MO 00pa3liaM WIH aJrOpUTMaM,
MIPUMEHSS U3BECTHBIE AaHATMTUUYECKUE METO/Ibl IIPU PELICHUH CTaHAApPTHBIX MaTEMAaTHYECKUX
3aJjad Ha BBIYMCICHHUE YIJIOB MEXKIY CKpEIIMBAIOLUIMMUCS NPSAMBI- MU, MEXIY NPAMON U
IJIOCKOCTBIO, MEX]Ty IJIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M MIJIOMIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHla) ¢
npUMeHeHHeM (OpMyJl; BBIUMCIATH COOTHOIICHHS MEXIy IUIOIAASIMU ITOBEPXHOCTEH,
00bEMaMU 1MOJ0OHBIX MHOTOTPAaHHUKOB.

OnepupoBath NMOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CUMMETPHUH;
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[IpumensTs reomerpudeckue (akThl JUIs  pelIeHHs  CTEPeOMETPUUYECKHX  3ajad,
MPeIoJIaraloiuX HECKOJBKO I1aroB PEIIeHUs, €CIIM YCIOBHS MPUMEHEHHsI 3a/1aHbl B SIBHOU
dopme.

[IpumeHsTh TpOCTEMIINE IPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3aau.

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACIIO3HABATH



MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpumeHsTh TONMy4YEHHBIE 3HAHMS Ha TPAKTUKE: aHAJIM3UPOBATh peajbHbIE CUTYallUd H
MPUMEHATh HW3Y4YEHHBIE TIOHATHUS B IMPOIECCe IIOMCKA PEHICHUS MaTeMaTHYEeCKU
chopMyIIMPOBAaHHOMN MPOOIEMbl, MOACIUPOBATh PEabHbIE CUTYallUd Ha S3bIKE T'€OMETPUH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUN U TEOPEM,
anmapata aireOpbl; pelmaTh MpakTHYeCKHe 3aJadyd, CBA3aHHBIE C  HAXOXJICHHUEM
Tr€OMETPUYECKUX BETUYHH.

Ha yraiy0siennom ypoBHe

CB00O/HO OmEpHPOBATh OCHOBHBIMU TOHSATHSMU CTEPEOMETPHHM NpPU PEIICHUH 3a7ad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYKICHUN.

[IpuMEHATH aKCHOMBI CTEPEOMETPUHU U CIEACTBUS W3 HUX IIPU PELICHUU I€OMETPUYECKHUX
3a1a4.

KnaccuunupoBarh B3aMMHOE PpacHoOIOKEHHE MPSIMbIX B IPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

CB00OHO oOmepUpOBaTh MOHATHAMM, CBSI3aHHBIMM C yIJIaMU B IIPOCTPAHCTBE: MEXKIY
IIPSIMBIMU B ITIPOCTPAHCTBE; MEKYy IPSIMOU U INIOCKOCTBIO.

CB000HO OnIEpUPOBATh MOHATUSAMH, CBA3aHHBIMU C MHOTOTPAaHHUKAMH.

CB0oOOHO pacmo3HaBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (TpU3Ma, MHpaMuja,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Ky0).

KnaccugumpoBats MHOTOTpaHHHUKH, BEIOUPAst OCHOBAHUS JJIS1 KITACCU(UKAIIHH.

CB000/1HO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C CEYEHUEM MHOTOI'PAaHHUKOB IJIOCKOCTBIO.
BreImonHATE mapaisiensHoe, MEHTPaIbHOE M OPTOTOHAIBHOE IPOEKTUpOBaHWE (GUTYp Ha
IJIOCKOCTh; BBIMOIHSTH U300pakeHUs] PUTYp Ha TUIOCKOCTH.

CrpouTh cedeHUss MHOTOTPaHHMKOB pAa3JUYHbIMH METOJAMHU, BBINOIHATH (BBIHOCHBIE)
IJIOCKHME YePTEeKH U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.
BbruncnsaTe miomaan NoBepXHOCTEN MHOTOTPaHHUKOB (ITpU3Ma, TUPAMUJIA), TEOMETPUUYECKIX
TeJ C MPUMEHEHUEM (popMyII.

CB000/HO ONEepUpOBaTh MOHATHAMU: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U IIOCKOCTb
CUMMETPHUH; LIEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPBI.

CB00O/IHO OIEepUpPOBaTh MOHATHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE.

BoInonHATE ACUCTBUSA HAJl BEKTOPAMHU.

Pemrate 3amaun Ha J0Ka3aTeNbCTBO MATEMaTHYECKMX OTHOIIEHHMM M HAaxOXJEHUE
F€OMETPUYECKUX BEJIIMYMH, NPUMEHSISI U3BECTHBIE METOJbI IIPU PEIICHHMM MaTEMaTUYECKHX
3a/1a4 NOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3aay.

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKAX.

[IpuMeHATh TOJly4CHHBIC 3HAHUS HA IIPAKTUKE: CPAaBHUBATh M AHAJIU3UPOBATh peEajbHBIC
CUTyalluH, IPUMEHATh U3YUYEHHBIC INOHATHSA B IPOLECCE NOMCKA PEUICHUS MAaTEMAaTHYECKHU
copMyIMpOBaHHOW MPOOIEMBI, MOAETUPOBATh PealbHble CUTyallMd Ha S3bIKE T€OMETPUH,
HCCIIEA0BATh ITOCTPOECHHBIE MOJENIH C MCIOJIb30BAHUEM I€OMETPUUECKUX ITOHATUI U TEOPEM,
anmapara anreOpbl; pemiarb MpPaKTHYECKHE 3a/laud, CBSI3aHHBIE C  HAXOXJICHUEM
F€OMETPUYECKHUX BEITUYHH.



Hmets mpezacraBieHuss 00 OCHOBHBIX 3TallaX pPa3BUTUS FEOMETPUM KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

INVNTAHUPYEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUA

CUHXPOHM3UPOBAHHOM ITPOT'PAMMBI KYPCA «'EOMETPHSI» 11 KJIACC

HpeI[MeTHBIC PE3YIBTATHEI U3YUYCHHA T'COMCTPHUU Ha 0a3oBOM YPOBHE OpUCHTHPOBAHBI HA JOCTHXCHUC

YPOBHSI MaTeMaTH4E€CKON IPpaMOTHOCTH, HEOOXOAMMOTO JUIS YCIIEHIHOTO PEIICHHs 3a/1ad B PealbHOMH

KU3HU U CO3JIAaHUE YCIOBHI /IS UX OOIIEKYIbTYPHOTO Pa3BUTHSI.

OcBoeHue yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM YPOBHE CpPEJHEr0 00IIero 00pa3oBaHus JIOJHKHO

obecneunBaTh AOCTHIKCHUC CIICAYIOIHNX MPEAMCTHBIX O6pa3OBaTeJIBHBIX PE3YJIbTATOB:

Ha 6a3oBom ypoBHe

OnepupoBath MOHATHAMH: TOUKA, MPSAMasi, IIIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUM M CIEACTBHSI M3 HUX INPU PELICHUH N€OMETPUYECKHUX
3azad.

OnepupoBarh NOHATUAMU: NapaJLIEIbHOCTh U MEPIEHAUKYIIPHOCTh MPSMBIX U MJIOCKOCTEH.
KnaccudunupoBars B3auMHOE paciofio>KeHUE IPSIMBIX U TIIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHATUSMU: ABYTPAaHHBIN yroil, IpaHu IBYTPAHHOTO yIiia, pedpo ABYTPaHHOTO
yIJ1a; JMHEWHBIA yroJl IBYTPAaHHOIO yIJia; TPaJyCHasi Mepa ABYTPAHHOTO yTJIA.

OnepupoBarh MOHSATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIbIM MHOTOTPaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacrio3naBaTh OCHOBHBIE BMJIbBI MHOTOTPAaHHUKOB (IUpaMuJa; IMPU3Ma, MPSMOYIOJIbHBIN
napajuiesenumnes, Kyo).

KnaccudumnupoBaTs MHOTOTpaHHUKH, BRIOMPAsi OCHOBAHUS JUTs KiIacCHU(UKAINK (BBITYKJIIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; TPaBUJIbHBIE MHOTOTPAHHUKH;, PSMbIE€ U HAKJIOHHBIE IPU3MBI,
napaieNenune/abl).

OnepupoBarh NOHATHUAMU: CEKYIasi INIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH, UCIIONIB3YSI METO]I CIIE/IOB.

Crpouth ceueHuss MHOTOIPAaHHHUKOB METOJOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJ€HUE F€OMETPUUECKUX BEIUMYMH MO O0pas3liaM WIH alrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/Ibl MPU PEIICHUN CTaHJApTHBIX MaTeMaTHUYEeCKUX
3aJ1a4 Ha BbIUMCJIEHHE PACCTOSTHUN MEXIY JBYMs TOUKaMH, OT TOUKH JI0 MPSMOM, OT TOUKH JI0
IJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MTPSIMBIMU.

Pemarp 3amaun Ha HaXOXKJI€HUE FEOMETPUUECKUX BEIUMYMH MO 00pa3liaM WK alrOpUTMaM,
MIPUMEHSISI U3BECTHBIE aHAIMTUYECKHE METO/IbI IIPU PEIICHUH CTaH/IaPTHBIX MaTeMaTHYECKUX
3a/lad Ha BBIYMCIIEHUE YIJIOB MEXIY CKPEIIMBAIOIIMMUCSA MNPAMBI- MU, MEXAY NPSAMON U
IJIOCKOCTBIO, MEX]TY IJIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Boruncnsate 00BbEMBI M MIIOLMIAAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, MUpaMHla) ¢
MpUMEHEHUEM (QOpPMYJI; BBIYHMCIATH COOTHOIICHMS] MEXIy IUIOHIAJIMU TOBEPXHOCTEM,
00BbEMamMK MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBarh MOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U MJIOCKOCTh CUMMETPUH;
L[EHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpazoBbIBaTh W HHTEPIPETUPOBATh HMH(GOPMALHMIO O MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.



— IlpumMensats reomerpuueckue (GaxkThl I PELIEHUS  CTEPEOMETPUYECKHX  3a]ad,
MPEANoJaralouuX HECKOJIBKO I1aroB PeLIEeHUs, €CIM YCIOBUS MPUMEHEHHUS 3aaHbl B SBHOU
dopme.

— IlpuMeHATh npocTEWIIMEe MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aau.

— IlpuBoauTH IpUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

— IlpuMeHATh MOJyYEHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIM3UPOBATh pEabHbIE CUTyalUd |
MPUMEHATh W3YYEHHbIE TIIOHATHUS B IMPOLECCE IIOMCKA PEHICHUS MaTeMaTU4eCKU
copMyIMpPOBaHHOW MPOOIEMBI, MOAECTUPOBATh PEalTbHbIC CUTYallMd Ha S3bIKE T€OMETPHUH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIETH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX TIOHATUN U TEOPEM,
anmapara anreOppl; pemiatb MPaKTHUYECKHE 3a/laud, CBS3aHHBIE C  HAXOXJICHUEM
re€OMETPUYECKUX BEJIUYMH.

Ha yrury0/jieHHOM ypOBHe

— CB000OJHO OmEepUpPOBaTh OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUH IPH PEIIeHUU 3a7ad |
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUH.

— IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CJIEACTBUS M3 HUX MNPU PEUICHUU T'€OMETPUUYECKHUX
3a/1a4.

— KraccudunupoBaTh B3aUMHOE pPACHOJIOXKEHHE MPSIMBIX B IPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

— CBOOOJHO OmEpUpOBaTH MOHATUSMH, CBS3aHHBIMH C YIJIAaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B ITPOCTPAHCTBE; MEXK/LYy IPSIMOU U IIIOCKOCTBIO.

— CB000JHO ONEpUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMHU.

— CB0OOIHO pacmo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MIpH3Ma, MHUPAMHIA,
MPSIMOYTOJIbHBIN Mapajuieenumnen, Kyo0).

— KrnaccudunmpoBaTh MHOTOrpaHHUKH, BEIOWpAasi OCHOBAHHUS JIJIS KTacCU(DUKAIIHH.

— CB000JHO ONepUpOBATh MOHATHIIMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

— BBIMONHATH MapanienbHOoe, IEHTPaIbHOE M OPTOrOHAIBHOE MPOEKTHpOBaHHWE (GUTyp Ha
MJIOCKOCTh; BHITIOJHITH U300pakeHUs! GUTYpP Ha TUIOCKOCTH.

— CTpouTh ceueHuss MHOTOTPAHHUKOB pAa3IMYHBIMH METOJIaMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHME YePTEeKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

— BBIUKCIATH TIIOMIAaIM TOBEPXHOCTEHW MHOTOTPAHHUKOB (MPU3Ma, MHpaMua), FeOMETPHUECKHUX
TeJ C MpUMEeHEHUEM (HOpMYI.

— CB000JHO onepupoBaTh MOHATUSAMU: CHMMETPUSI B IPOCTPAHCTBE; LIEHTP, OCh U IMJIOCKOCTh
CUMMETPHUU; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

— CB00OJHO omnepupoBaTh MOHITUSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpJAMHATaM B
IIPOCTPAHCTBE.

— BpIMONHATE 1EWCTBUS Ha/l BEKTOPAMH.

— Pemate 3amauM Ha JOKA3aTE€IbCTBO MaTEMaTHYECKHMX OTHOIICHUM M HaxOXJECHUE
F€OMETPUYECKUX BEJIIMYMH, MPUMEHSISI M3BECTHBIE METOJIbI MPHU PEIICHUH MaTEeMaTUYECKHX
3a]1a4 MTOBBIILIEHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTH.

— IlpuMeHATh mpocTElllIne NPOrpaMMHBIE CPEJACTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI NIPU PEIICHUHN CTEPEOMETPUUECKUX 3aa4.

— H3Bnekats, mpeoOpa3oBBIBATh U HHTEPHPETUPOBATH HHQPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCcKUX PUrypax, MpeACTaBICHHYIO Ha YepTexKaxX U pUCYyHKaX.



— IlpuMeHATh MOJIyYeHHbIE 3HAHUS HA NPAKTHKE: CPaBHMBATh M AaHAIU3WPOBATH pealbHbIE
CUTYyallMi, IPUMEHATh W3YUYEHHbIC MOHSITHS B MPOIECCE MOMCKAa PEHICHUSI MATeMAaTHUYECKHU
chopMyJIMPOBAHHOHN MPOOIEMBI, MOACIUPOBATh PEATbHBIC CUTYallMd HA SI3BIKE TCOMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHITUN U TEOPEM,
anmapara aireOpbl; pelmaTh MpPaKkTHYEeCKHe 3aJadyd, CBA3aHHBIE C  HAXO0XJACHHUEM
TreOMETPUYECKUX BETUYHH.

— Hwmertp mpencraBieHHuss 00 OCHOBHBIX 3Tanax pa3BUTHUS T'€OMETPUM KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHIL.

COJAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» B 10 KIIACCE
Ha 6a3oBom ypoBHe

[IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsmasi, IIIOCKOCTb, MpocTpaHcTBO. IlonaTue o6
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUSA U3 HUX. B3anMHoe
pacrojoKEHUE IMPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIINECS, IMAPAJICNIBbHBIE W CKPELIMBAIOIIUECS
IIPSIMBIE.

[TapayuienpHOCTh MNPSAMBIX M IIOCKOCTEH B INPOCTPAHCTBE: IapajuICIbHBIE IIPSMBIE B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPSIMBIX, NApaJUIEIBHOCTh HPSIMOM M IUIOCKOCTH. YTJBI C
COHAITPaBJIEHHBIMH CTOPOHAMHU, YIOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE.

[TapayueapHOCTB IVIOCKOCTEN: MapauIesIbHbIE IIJIOCKOCTH, CBOMCTBA MapaAJICNIbHBIX IIIOCKOCTEH.
[Ipocreiimue npocTpaHCTBEHHbIE QUTYPBI HA IUIOCKOCTH: TETPa’ip, KyO, Mapaienenumne]i, HoCTpOoeHue
CEUYCHUU.

[lepieHAUKYISIPHOCTh MPSAMOM M INIOCKOCTH: INEPIEHIUKYIISIPHBIE NPSMbIE B IPOCTPAHCTBE,
IIpsIMBIE NTapaJIJIENIBHBIE U NEPIEHANKYIISPHBIE K INIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH IPAMON U
IUIOCKOCTH, TEOPEMA O MPSIMOW NEPNEHANKYISPHONIUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJ MEXIY
IPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIM YIOJI, JIMHEWHBIA YroJl ABYrpaHHoro yriua. [leprneHaukyisp u
HAKJIOHHBIE: PAaCCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE OT MPSIMOM JIO0 IJIOCKOCTH, MPOEKIIHS
¢urypsl Ha IUIOCKOCTb. l[lepneHAMKYJISIpHOCTh IJIOCKOCTEH: TNPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
mwrockocteil. Teopema 0 TpEX NMepreHANKYIsIpax.

MHororpaHHuKu

[ToHsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTIOIDAHHUKA, BBIIYKJIbIE W HEBBITYKJIbIE
MHOT'OTPaHHUKH, pa3BEPTKa MHOTOTPaHHUKA.

ITpusma: n-yroipHas npu3Ma, T'PaHU M OCHOBAHMS IPU3MBI, NpsAMas W HAKJIOHHAs MPU3MBI,
OO0KOBas UIOJIHASL TOBEPXHOCTh IPU3MBI.

[Tapannenenunen, npsMoyroibHbIN napamuienenunen deaepanbHas paboyasi mporpaMma |[d ero
cBoiictBa. [lupammpa: n-yrojmpHas nmupamujia, TpaHM M OCHOBAaHUE NHpaMUIbl, OOKOBas U IOJIHAS
MOBEPXHOCTh MHpPaMUbl, MpaBWIbHAS M yCeU€HHas MUpamMuaa. DJIEMEHThl MPU3MbI U MHPAMUBL.
[IpaBriibHBIE MHOTOTPaHHMKH: IIOHSTHE IPABUIBHOIO MHOIOIPDAaHHUKA, IIpaBUibHAs NpU3Ma U
NpaBUJIbHAS MUPAMU/IA, IPAaBIIIbHAS TPEYTOJIbHAs MUpAaMHJIA U TPaBUILHBIN TeTpasap, KyO.

IIpencraBieHneo NMpaBUIbHBIX MHOTOIPAHHUKAX: OKTAadJp, AOAECKa’aAp M uKocadap. CeueHus
IIPU3MBI U TUPAMHUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IUPAMHUJaX, NapauICICIIUIEaX, IPAaBUIBHBIX MHOTOIPaHHUKAX. BbIYKciIeHnE 311EMEHTOB
MHOT'OI'PaHHHUKOB: pEOpa, AUaroHau, yIisl.



[Tnomaas 60KOBOM MOBEPXHOCTH M MTOJTHOM TTOBEPXHOCTH MPSIMOM MPU3MBI, TIOMIAIh OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH TMPSAMOM Mpu3Mbl. [1omans 60KOBOI MOBEPXHOCTH M TTOBEPXHOCTH
MPaBUJILHON MUpPaMUJIBI, TEOpeMa O TUIoIaaAn yceuéHHOW mupamuabl. [lonarue o6 o6néMe. OOBEM
IMUpaMUILI, IIPU3MEL.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXTy TUIOMIAISIMHA TTOBEPXHOCTEH, 00BEMaMu
MMOIOOHBIX TEI.

Ha yriy0/jeHHOM ypoBHe

[Ipsimble ¥ TUIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NMOHATHA cTepeoMeTpur. Touka, mpsiMas, IIOCKOCTh, IpocTpaHcTBO. [ToHATHe 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3anMHOe pacnosiokeHue INpsMBIX B MPOCTPAHCTBE: IEPECEKAIOLIUECs, IapajlIeIbHbIE U
cKkpemuBaromuecs npsmele. [Ipu3Hakyu ckpemmBaromuxcss OpsaMbIX. [lapaienbHOCT NPSAMBIX H
IIJIOCKOCTEMN B IPOCTPAHCTBE: MAPAJUICIIBbHbBIE MPSMBIE B IIPOCTPAHCTBE, NAPAILIEIBHOCTh TPEX MPSAMBIX,
NapajuIeIbHOCTh NPSIMOM U IIIOCKOCTHU. [lapanenbHoe 1 LleHTpallbHOE TPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBA NapaylIeIbHOIO MpOoeKTUpoBaHus. M3o0paxkeHue ¢uryp B mapajieabHON
IIPOEKIMH. YTIJbl C COHANpPaBICHHBIMA CTOPOHAMM, YIOJ MEXKIY IpSAMBIMH B IIPOCTPAHCTBE.
[TapannenpHOCTb MIIOCKOCTEN: NapajulebHbIe INIOCKOCTH, CBOMCTBA MapaJlJICNIbHBIX IIJIOCKOCTEH.

[Ipocreiime npocTpaHCTBEHHblE (GUIYpbl Ha IUIOCKOCTH: TETpa’ap, MNapajuiesenune],
IIOCTPOEHUE cedeHUH. lleprneHauKyIApHOCTh NPSAMOW M IIOCKOCTH: NEPIECHIUKYJIAPHBIE IPsSMBIE B
IIPOCTPAHCTBE, NpPsMbIE  IAPAUICIbHBIE W  MEPIEHAUKYJSAPHbIE K  IUIOCKOCTH,  IIPU3HAK
MEPIEHIUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpeEMa O MPAMOW IEPHEHIUKYISAPHOU IUIOCKOCTH.
OproronanbHOe npoekTupoBanue. [leprnenuKysp U HaKJIOHHBIE: paCCTOSHUE OT TOYKH J0 IJIOCKOCTH,
paccTossHHE OT NPSAMOM 10 IUIOCKOCTH, MPOEKLUs (GUIyphl Ha IJIOCKOCTh. llepneHIuKyJIspHOCTb
IIJIOCKOCTEM: IIPU3HAK IEPIIEHIUKYIAPHOCTH IBYX IUIOCKOCTEU. TeopeMa 0 TpEX NEPHEHAUKYIIAPaXx.

VYTIibl B IPOCTPAHCTBE: Yrojl MEXIy NPSIMON M IIOCKOCTBIO, IBYTPAHHBIN yroJ, JIMHEHHBIN
yrosl JByrpaHHoro yria. TpéxrpaHHeli W MHoOrorpansuele yribl. CBOMCTBa IUIOCKHUX YIJIOB
MHOTrorpaHHoro yriya. CBoicTBa IIJIOCKUX U IBYTPaHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB
U CUHYCOB JUJIsI TPEXTPAHHOIO yIUIa.

MHororpanHuku

Buasl MHOrOrpaHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas npusma, npsamas v
HaKJIOHHAs TMPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh NpusMbl. [lapamnenenunen, npsiMOyTroiabHBIN
napajuleJIenunen 1 ero ceoicTea. KpaTyaline nyTrHa NOBEPXHOCTH MHOTOrpaHHUKa. Teopema Dinepa.
ITpoctpanctBennas teopemallugaropa. [lupamuaa: n-yronpHas nmupaMuja, NMpaBUIbHAs U yceu&HHas
nupamuibl. CBolicTBa pédep 1 OOKOBBIX I'paHEH MPaBUIBLHON MUPAMU/IBL.

[IpaBMIIbHBIEMHOTOTPAHHUKHM:  TpaBWbHAs ~ IpuU3Ma M IpaBWIbHAs  NHMpaMuia,
MpaBWIbHAATPEYTOJbHAS ~ NHUpaMuUga M NpaBWIbHBIA  TeTpa’ap, KyO. IlpencraBienune o
MIPaBUJIbHBIXMHOTOTPAHHUKAX: OKTA3P, JOAECKAdAP U UKOCASP.

Brruucnenue »i1eMEHTOB MHOTOTPAHHHMKOB: pE&Opa, auaroHanu, yriel. [Lmomaap00KoBoi
MOBEPXHOCTU U TOJIHOM TMOBEPXHOCTH NPSIMOM MPHU3MBI, IJIOLIAJb OCHOBaHHi,TeopeMa 0 OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomanes OOKOBOM MOBEPXHOCTH MIIOBEPXHOCTH IPABUIIbHON
MUPaMM/Ibl, TEOPEMA O IUIOIIAIN YCEUYEHHON TUPAMUIBL.

CuMMeTpust B IPOCTPAHCTBE.

ONEeMEHTBl CUMMETPUU  IPaBUIbHBIXMHOI'OIPaHHUKOB. CHMMETpUss B  IpPaBUIbHOM
MHOTOTPaHHHUKE: CHUMMETpUANAPAIUICICIUIECNA, CUMMETPUS IPABWIBHBIX IPHU3M, CHMMETPHs



IPaBWJIBHONIIMPAMUIBL.

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE

IloHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOD, IUIMHA HEHYJIEBOIO BEKTOPA,BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIICHHbIE U IPOTUBOIIOJIOKHO HAIIPaBICHHBIEBEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeNCTBUS ¢ BEKTOPAMHU: CJIOKCHUE U BBIUUTAHUEBEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha uyucio. CBONCTBACIOKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha uucio. [lonsatue
KOMILJIaHAPHBIEBEKTOPBIL. IIpusnax KOMIUIaHAPHOCTHU TpEX BEKTOPOB. [IpaBuio
napauienenunena. Teopema 0 pasloKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM  BEKTOpaM.
[IpsamoyronbHasicucreMa  KoopauHaT B mpocrpaHcrBe.  Koopaunatelr  Bektopa.  CBA3b
MEXIyKOOpAMHATAMUA  BEKTOpa M KOOpAMHATAMH  TOYEK.  YIrol  MeXHy  BEKTOpaMH.
CralsIpHOEIIPOU3BEICHUE BEKTOPOB.

COAEP KAHUE YYEBHOI'O KYPCA «'EOMETPUS» 11 KIIACCE
Ha 6a3oBom ypoBHe:

Tena BpamieHus

[Munuuapuyeckass MOBEPXHOCTb, OOpasylolMe LWIMHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHAPUYECKOM noBepxHocTH. L{mnnuap: ocHoBaHUS M OOKOBas MOBEPXHOCTh, 0Opasyrolias U OCb,
U0 OOKOBOH U MOJIHOM MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3ylolMe KOHMYECKOH IOBEPXHOCTH, OCh M BEpLIMHA
KOHHYECKOW MOoBepXHOCTH. KOoHyc: ocHOBaHWe M BepuinHa, oOpasyromas U 0Ch, IUIOMAas OOKOBOH U
MIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue 1 BbICOTa, OCHOBAaHUS U OOKOBAsi IOBEPXHOCTb.

Chepa m map: HeHTp, paauyc, IuUaMeTp, IJIOLW@AAb NOBEpXHOCTH cdepbl. B3aumuoe
pacrioyio’keHre cepsl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb chepsl. M3o0paxkenue
TeJ BpalleHMsl Ha IUIOCKOCTH. Pa3BépTka LuauHapa U KOHyca.

KomOuHanuu Ten BpalieHuss 1 MHOTOIpaHHUKOB. MHOTOIpaHHHK, OMTUCAHHBIA OKOJIO Cephl,
cdepa, BIMcaHHas B MHOT'OI'paHHUK, WK Telo BpaieHus. [lonsatre 06 o0béme.

OcHoBHBIE cBOCTBa 00HEMOB Tell. Teopema 00 00BEME MPSIMOYTOILHOTO TTapalJIeNIeHIe a U
cienctBus u3 He€. O0BEM LuIuHApa, KoHyca. O0BEM 1mapa u miomanb chepsl.

[Tonobuble Tena B mnpoctpaHcTBe. COOTHOIIEHMSI MEXAY IUIOIIAAIMU TOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEI.

Ceuenus nuauHapa (MapajuiebHO U HepIEeHANKYIISPHO OCH), CeYeHHsI KOHYyca (TapasieabHoe
OCHOBAHHIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUSHHUs Iapa.

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE BEKTOp Ha MI0CKOCTH U B IpocTpaHcTBe. ClloXKEHHE
U BBIYMTAHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. PasnoxeHue BekTopa MO TpEM
HEKOMIUTaHapHbIM BekTopaMm. [IpaBuio napannenenunena. Pemenue 3agad, cBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOPaMHU.

[IpssMmoyronbHas cucrema KoopauHar B npoctpancTBe. Koopaunats! Bektopa. IIpocreiimmue
3aJlayd B KOOpAMHATax. YToa Mexay BekTtopamu. CKalspHOE MpOW3BeAEeHHE BEKTOpOB. Brrumciienue
VIJIOB  MEXIYy NpsIMBIMH M IUIOCKOCTSIMH. KoOOpIHMHAaTHO-BEKTOPHBIM METOA TMpU  pelIeHUU
reOMETPUUYECKUX 3aa4.

Ha yriy0sienHom ypoBHe

Tena BpaieHus.



[TonsiTHst: UIIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, chepruueckasi HOBEpXHOCTb,
oOpasyromue moBepxHocTed. Tema BpamieHus: OWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, mmiap.
B3aumHoe pacronioxkenue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0pakeHue ten
BpaIleHHs Ha MIIOCKOCTH. Pa3BépTka munmuapa u konyca. CuMmmeTpus cepsl U mapa.

O6vém. OcHoBHble cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajiesnenunena u cieactus u3z He€. OOBEM NpsAMON U HAKJIOHHOW MPU3MBI, IUIHMH]PA, TUPAMUJIBI 1
KoHyca. O0bEM 11apa ¥ MapoBOr0 CETMEHTA.

KomOunanmu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHJIp, ONMUCAaHHAS
okono nunuHapa. Ilepeceuenue cheprl u mapa ¢ miockocTeio. Kacanue mapa u cepbl MIOCKOCTHIO.
[ToHsiTHE MHOTOTpaHHUKA, OMUCAHHOTO OKOJIO cepsl, chephl, BIUCAHHON B MHOTOTPAHHHUK WJIM TEJO
BpallleHusl.

[Inomane MOBEpPXHOCTH UWIMHIpA, KOHyca, Iuiomans cdepsl u e yacteil. [lomobue B
npoctpancTtBe. OTHoOIIEHUE 00BEMOB, TUTOMIAICH MOBepxHOCTEH Momo0HBIX (uryp. [Ipeobpa3zoBanue
no1o0usi, romoteTus. Perenune 3a1a4 Ha TIIOCKOCTH € MCIIOJIb30BAaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne ceyeHWt MHOTOTPAHHUKOB M TEJ BpPAIICHUS: CEUYCHUS IMIIMHApA (MapajuielbHO U
MEePIEHIUKYIISIPHO OCH), CEUCHHS KOHYca (TmapayijieIbHOE OCHOBAaHUIO U MIPOXOJIAIIEE Yepe3 BEPIIUHY),
CeueHHs I1apa, METOJIbl MOCTPOCHHS CEYCHHI: METOJ CIIEJIOB, METOJl BHYTPEHHETO MPOECKTHUPOBAHMUS,
METO/]I IEPEeHOCa CeKYIIEH MIOCKOCTH.

BekTopsl U KOOpAMHATHI B IPOCTPAHCTBE.

Bektopsl B mpoctpaHcTtBe. Ormepanuu HaJl BEKTOpaMH. BeKTOpHOE YMHO>KEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHS. [IpssiMoyTosibHas cuctemMa KOOpAMHAT B ipocTpancTBe. KoopanHaTe
BekTopa. Pasnoxkenume Bekropa 1o ©Oasucy. KoOpaMHATHO-BEKTOPHBIM METOJ IPH  PEIICHUH
reOMETPHUECKUX 3aj1ad.

JIBM>KEHUS B TPOCTPAHCTBE.

JBmwxenust nmpoctpaHcTtBa. OtoOpaxeHus. [IBuwkeHus u paBeHcTBO ¢uryp. OOmmue cBoiicTBa
IBUKEHWA. Bubpl NBIWKEHUN: MapaisieNbHbIl TMEpPeHoC, IEHTpadbHas CHUMMETpPHs, 3epKajbHas
CUMMETpUs, TOBOPOT BOKPYT mpsmMoil. [IpeoOpasoBanus nogodus. [lpsmas u cdepa Ditnepa.



TEMATHUYECKOEIIJIAHUPOBAHUEYYEBHOI'OKYPCA

10 KJIACC
basoBbiii ypoBensb (70 Yrayoaennsblii ypoBenb (105 DyiekTpOHHBbIeU (PP CIMCOK UTOrOBBIX Crnoco601eHKHUTOI OB
4aC0B) 4acoB) oBbIeOOpa3oBaTelib [VIAHMPYEMbIXPEe3y/IbTaTOBCYKa3 pbIXM/IaHUPYEMbIXpe3y
HazBanne |OcHOBHOE HazBanue OcHOBHOE HbIepecypchbl AHUEMITANOBUXPOPMUPOBAHUA |j1LTaTOB
paznena coJiepKaHue pazziena (TeMbl) coJiepKaHue
(TembI) pasnena (Tembl) |(YHCIIO 9acoB) [pasjerna (TeMbI)
(ducmno
YacoB)
Beenennie B (OCHOBHBIE bubnuoTeka - OnepupoBatTh MOHITUSAMHU: TOUKA,- YCTHBINA OIIPOC
CTCPCOMETP ITOHATHUA I_[OK MpsiMasi, MIOCKOCT. - PCIICHUC y‘-Ie6HI>IX u
uio (10 1) lcrepeomerpuu: https://lesson.edul- IIpuMeHsATHL akcuoMpl[PAKTHKO -
ro1Ka, HpAMa, .ru/02.5/10 CTEpPEOMETPHUU U CIIEACTBUS U3 ppx| P CHTHPOBAHHBIX 3a/at
MJI0CKOCTB, - CaMOCTOsITeIbHAs
POCTPAHCTEO. MpH  PELICHHN  TEOMETPHIECKHX 0 r,
[pasuia 3aaad. - KOHTpOJIbHAs paboTa.
M300pakKeHns Ha - OnepupoBaTh  TOHATHUAMH:
[PUCYHKAX: CUMMETpUS B  IMPOCTPAHCTBE,
H306pa>I<eHvH’I LIEHTD, OoCh u MJIOCKOCTh
[IocKocTeH, CUMMETpUHU;  IEHTP, OCh W
MapayuienbHbIX
MIOCKOCTh CHMMETPHUH (PUTYPHI.
MPSIMBIX
(otpeskoB), - V3Bnekath, mpeoOpa3oBbIBaTh U
CepeInHBbI MHTEPIPETUPOBATh HUH(OPMALIHIO
OTpe3Ka. 0 MIPOCTPAHCTBEHHBIX
[lonsThs: reOMETPUIECKHX ¢urypax,
[epeceKatoInecs NPEACTABICHHYI0 Ha 4epTexax U
MJIOCKOCTH, DUCYHKAX.
MepeCEKArOINEcs
pAMAT B - IlpumeHsTH TEOMETpUYECKHE
ITOCKOCT. (hakThbI TUTST peleHus
3HAKOMCTBO C CTEPEOMETPUUECKUX 3amad,
MHOTOTpaHHUKAM MpeoIararoux HECKOJIBKO
M, U300paXkeHue [IaroB PpEIICHUs, €CJIH YCIOBHS
MHOTOTpaHHIKOB NpUMEHEHHS 3alaHbl B SBHOM
Ha pUCYHKaXx, Ha
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MPOEKIIMOHHBIX
YepTekKax.
Hauanbubpie
CBEJICHUS O KyOe
W TUpaMUIE, UX
pa3BEPTKU U
monaemu. CeueHus
MHOTOTPaHHUKOB.
[Tousitue 00
AKCHOMAaTHYECKO
M TIOCTPOCHUU
CTEPEOMETPHU:
AKCHOMBI
CTEPEOMETPHUU U
CICACTBHS U3 HUX|

dhopme.

BBenenue

B
CTEPEOMETPHUIO
(24 4)

Ocnosnuvle
npoOCmMpancmeenHvl
e gueypoi.

TlousTHs
CTEPEOMETPHUU:
TOYKa, IpsiMasi,
IIOCKOCTb,
MPOCTPAHCTBO.
OCHOBHBIE TIPaBUIIA
M300pakeHUs Ha
[PUCYHKE
TJIOCKOCTH,
MapayienbHbIX
MPSIMBIX (OTPE3KOB),
CepeIHbI OTPE3Ka.
TloHsTHS:
repeceKaronecs
TJIOCKOCTH,
repeceKaronecs
mpsMast u

IJIOCKOCTD,

bubnuoreka - CB0oOOJHO  OmMepUpOBaTH
HOK OCHOBHBIMU MOHATHSIMU
https://lesson.educTepeoMeTpuu MPH PEIICHUH 3319
.ru/02.5/10 M TPOBEICHUU MAaTEMaTHYCCKHX

[pacCyKICHUM.

- [IpumensaTh AKCUOMB]
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
[IpU PEIICHUH T'€OMETPUYECKUX
3a1ad.

- Knaccudunuponars B3auMHOE)

[pacIIOJIOKEHUE MPSAMBIX B
MPOCTPAHCTBE;  IUIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX 5|

IJTOCKOCTEM B IPOCTPAHCTBE.

- Ctpouth CceuyeHHUs]
MHOTOTPaHHUKOB pa3TUYHBIMH]
MEeTOAaMH, BBITIOJTHSTH,

(BBIHOCHBIE) TJIOCKHE YEPTEKH U3

- YCTHBII OIIpoC

- peleHne y4yeOHbIX U
MPAKTUKO -
OpPUEHTUPOBAHHBIX 3aa4
- CAaMOCTOSATENbHAs
paboTta

- KOHTpOJIbHast padoTa.
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MOJIYTIPOCTPAHCTBO.
MHOrorpaHHuKH,
M300paKeHue
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX
(uryp,
HECYIIECTBYIOIINUX
00BEKTOB.
IAKCHOMBI
CTEPEOMETPHUU U
MEPBBIC CICICTBUS
W3 HUX.

Cnocobw 3a0anus
NpSAMbIX U
niockocmet 6
npocmpancmee.
Obo3nauenust
NpSAMbIX U
njiocKocmeil.
Ceuenusl.
H300padsicenue
ceyeHUll nupamuobsl,
KyOa u npuzmbi,
KOmopble npoxoosm
uepes ux péopa.
H306padicenue
nepeceyenust
noyueHHbIX
niockocmel.
\Packpawueanue
noCMpOeHHbIX
ceueHull pazHbIMu
ysemamu. Memoo
c1e008 0ns
nocmpoeHusl
ceuenuii. Ceoticmea

[PUCYHKOB TPOCTBIX OOBEMHBIX
¢duryp: Buj cBepxy, COOKy, CHH3Y.

- HWmerp mpencraBieHus 00
OCHOBHBIX JTamax pa3BUTHS
FEOMETPUM KaK COCTAaBHOW 4YacTH

(bynnamenra pa3BHUTHS]
TEXHOJIOTUH.

- Coboxno OTIEPHUPOBATH
MOHSATHSIMHU: CUMMETPHSI B

MPOCTPAHCTBE; IEHTP, OCh U
MIOCKOCTh CHMMETPHUH; IIEHT, OCH)
U TUIOCKOCTh CUMMETPHUH (DUTYPBI.
- HMmers mnpexacraBieHus 00
OCHOBHBIX ~ 3Tamax  pa3BUTHS
reOMEeTpUM KaK COCTaBHOM dYacTy
(dbyHIamMeHnTa pa3BUTHS
TEXHOJIOTUH.




nepeceyeHuli
NpAMbIX U
n10CKOCME.

[ locmpoenue
ceyeHull 6
nupamuoe, Kyoe no
mpém mouxkam Ha
péopax. Cozoanue
BLIHOCHBIX
uepmesiceui u
Banuce wazos
noCmpoerus.

[ loemopenue
niaHUMempuu.
Teopema o
NPONOPYUOHANLHBIX
ompeskax. I[looooue
mpey2oIbHUKOS.
Teopema Menenas.
\Pacuémul 6
CceyeHusx Ha
BbIHOCHBIX
uepmedncax.
HUcmopus pazeumus
nianumMempuy u
cmepeomempuu.

[IpsiMbIe 1
[JI0CKOCTH

B
[IPOCTPAHCT
BE.
[TapamiensH
OCTh
[PSIMBIX

1
[IJI0CKOCTEMN

BzanmHoe
[pacIoyIoKeHue
MPpsAMBIX B
MPOCTPAHCTBE:
MepeceKarnmecs
, TapajieNbHbIE U
CKpEITUBAOIIHNEC
s IpSIMBIE.
[TapannenbHOCTH
MPSIMBIX U

buoOmmoreka
[HOK

https://lesson.edu

OnepupoBatb

MmapaljICJIbHOCTDb

IIOHATUAMMU:
H

MNEPHNCHANKYIIAPHOCTE TMPAMBIX U

.ru/02.5/10

MIIOCKOCTEMN.
- KunaccudunupoBars B3auMHOE]
[pacIioyoXKeHue MPSIMBIX u

MIOCKOCTEH B MIPOCTPAHCTBC.

- V3Bnekath, mpeoOpa3oBbIBaTh M|

- YCTHBIH OIIpOC

- peleHre y4yeOHBIX U
MIPAKTUKO -
OPHEHTUPOBAHHBIX 3374
- CAMOCTOSATENbHAS
pabota

- KOHTpOJIbHAs padoTa.
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(12 u)

[IJIOCKOCTEN B
[IPOCTPAHCTBE:
rapajuiesibHble
[psIMBbIE B
[IPOCTPAHCTBE;
[1apaJIeIbHOCTD
TPEX NMPAMBIX;
[1apaJIeIbHOCTD
MPsIMOM U
[JIOCKOCTH.
YTIuibl ¢
COHAITPaBJICHHBIM
1 CTOPOHAMU;
YTOJI MEXIY
MPsIMBIMU B
[IPOCTPAHCTBE.
[TapannenbHOCTH
MJIOCKOCTEM:
napasuiesibHble
[JI0CKOCTH;
CBOMCTBA
MapajuIeIbHbIX
MJIOCKOCTEM.
IIpocreiiime
MPOCTPAHCTBEHH
ble GUTYpHI HA
MI0CKOCTH:
TeTpa’ip, KyoO,
napajuiesienunesn;
[IOCTPOCHHE
CEUYCHMI

MHTEPIIPETUPOBATh WH(POPMAIIHIO
0 MPOCTPaHCTBEHHBIX
FEOMETPUUYECKUX ¢burypax,
NPEJCTAaBICHHYI0 Ha 4YepTekax |
[PUCYHKaX.

- [IpuMeHsTh MOTyYeHHBIC 3HAHUS]
Ha TPAaKTUKE: CpaBHUBaTh WU
QHAJTN3UPOBATh peabHbIC
CUTYyalluH, IPUMEHSTh W3yYCHHBIC
MOHSATHS B MPOIECCe IOMCKA
[peLICHUS MaTeMaTH4eCcKy|
c(OPMYJIUPOBAHHONH  MPOOIIEMBI,

MOJICIIUPOBATb PCAIbHBIC
CUTyallul Ha A3bIKEC TI'COMCTPHUM,
HCCJICOOBATh IIOCTPOCHHLIC

MO/JIEITH c HCIOJIb30BaHUEM
rCOMECTPHUICCKUX HOHATHHU H
TeOpeM, anmapara  anreopsl;
peraTh TMpakTHYEeCKUE 3a/auu,
CBA3AaHHBIC C HaxXO0XJICHUEM
FEOMETPUYECKUX BEJTUYMH.

- IlpumeHsTP TreoMeTpuyecKHe

(hakThI IS peleHus
CTEPEOMETPUUECKUX 3ajad,
[IPEI0IararoIuX HECKOJIbKO

IIaroB PEIICHUs, €CIH YCIOBHS
MPUMCHCHUS 3adaHbl B SIBHOU
dhopwme.

- Pemarp 3a/1a4n HA
TOKA3aTeNbCTBO MaTEeMaTHYECKHX
OTHOIIEHUA U HAXOXKJICHUE

TCOMCTPHUICCKUX BCJINYHH,




MPUMCHASA U3BCCTHBIC MCTOABI ITPY
[PCIICHUKN MAaTCMAaTUYCCKUX 3aJay
MMOBBIIICHHOI'O U BBICOKOI'O YPOBH:
CJIOKHOCTH.

B3zanmHoe
pacIoaoKeHue
Hpi[MI)IX B
MPOCTPaHCTBE
(6 )

B3anmuoe
[pacIioJIOKeHue
MPSIMBIX B
[IPOCTPAHCTBE.
CxpermmBaronmecs
npsimble. [Ipu3Haku
CKPEIIMBAIOIINXCS
MPSMBIX.
[TapamtensHbIe
MpsiMbIE B
IIPOCTPAHCTBE.
Teopema o
CYILLECTBOBAaHHUHU U
€IMHCTBEHHOCTH
psAMOM
rapajuieIbHON
NTAHHOM IPSIMO,
IIPOXOAALIECH uepes
TOYKY
[IPOCTPAHCTBA U HE
nexariei Ha
NTAHHOW MPSIMOI.
Jlemma o
MepeceuyeHu
napauiebHbIX
MPSIMBIX
[IJIOCKOCTBIO.
[TapannenbHOCTH

Bubnnoreka - W3Biiekarh, mpeoOpa3oBbIBATH U
[HOK WHTEPIPETHPOBATh HH(POPMAIUIO
https://lesson.edujo MPOCTPAaHCTBEHHBIX
.ru/02.5/10 reOMETPUYCCKUX ¢urypax,
NPE/ICTABICHHYI0 Ha YepTexax H
[PHCYHKAaX.
- CB0060IHO OIIEPHPOBATH

MOHATUAMM, CBA3aHHBIMU C YIJIaMH
B IIPOCTPAHCTBE: MEXAY IPSIMBIMU
B IIPOCTPAHCTBE; MEXKIY NPAMOU U

MIOCKOCTBIO.

- BpmmonHATe  mapasniensHoe,
LIEHTPAJIbHOE W OPTOrOHAJIBHOE
MIPOEKTHUPOBAHNE buryp HA
MJIOCKOCTb; BBITIOTHSTH
M300paskeHUs buryp HA
MIOCKOCTH.

Knaccudumnuponats B3aMMHOE
[pacIioyioKeHue TIPSIMBIX B
MPOCTPAHCTBE;  TUIOCKOCTEH B
MPOCTPAHCTBE; MIPSIMBIX u
MJIOCKOCTEH B MPOCTPAHCTBE.

- Ctpoutsb CeueHHs
MHOTOT'PaHHHKOB pa3IMYHBIMU
METOJaMH, BBITIOJTHSTH|

- YCTHBIM OIIPOC

- pereHue yueOHbIX 1
MPAKTHKO -
OPHCHTUPOBAHHBIX 337124
- CAaMOCTOSTENIbHAS
pabora
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TPEX MPAMBIX.

(BBIHOCHBIE) TIOCKUE YEPTEKU U3

Teopema o Tpéx [PUCYHKOB TPOCTBIX OOBEMHBIX
R (buryp: Bua cBepxy, cOOKy, CHH3Y.
MPSMBIX.
P - [IpuMeHsATh OTy4YeHHbIC 3HAHMUS
Teopema o
Ha TpaKTHKE: CpPaBHUBATh W
CKPEIINBAIOIIUXCS p P
NPSMBIX. AQHAJIM3UPOBATH peanbHbIe
Ilapannenvroe CUTYyalliH, TPUMEHSTh W3yYCHHBIE
npoekmuposatue. MOHSATHS B  IPOIECCE IOMCKA
Ocnosnvle [peLeHus MaTEeMaTUYECKH
ceoucmed chOpMyTHPOBAaHHOH  MPOOGIEME,
napaiienbHo20
P MOJICTTHPOBATh peabHbIC
NpPOEKMUPOBAHUSL.
Uso6pascenue CUTyalldl Ha S3bIKE T'€OMETPHH,
pasnvix gueyp 6 MCCIIeIOBATh MOCTPOCHHBIE
napanienvHou MOJETH  C  HCIIOJIb30BaHUEM
npoeKyuu. FEOMETPUYECKUX  MOHATHH |
Lenmpanonas TeopeM,  ammapata  ajareOpsl;
KUYUSL.
[tPOCKYUA pemiath MpaKTHYECKUE 3aaud,
Yroi ¢
CBSI3aHHBIE ~ C  HAXOXJICHHEM|
COHAIPABICHHBIMH
CcTOpOHAMH. YTOT reOMETPUYCCKUX BEITHMYHH.
MEXYy NPAMBIMU. - Pemrate 3a1auu HAa|
3aoauu na NOKa3aTeIbCTBO MaTeMaTHYECKUX
00Ka3amenbcmeo u OTHOILIEHUU " HaXO0XJICHHUE,
uccedosanue, reOMETPUYECKHX BEJIMYHH,
ceazanHvle ¢
MPUMEHSIST N3BECTHBIE METO/IBI TIPH
pacnonodiceruem
CIICHUM MaTeMaTHYeCKUX 3ajay
npAMbIX 6 P A
npocmpancmee. MOBBIIICHHOTO M BEICOKOTO YPOBHS
CITOYKHOCTH.
[MapamnensHocT[ loHsATHS: bubnunoreka - CBoboaHO OIIEPUPOBATH- YCTHBIH OIPOC
b apajuIeIbHOCTh [HOK MOHSTUSMHU, CBSI3AaHHBIMU C yrilamy|- PCIICHNE Y4EOHBIX 1
IpAMBIX —  [PAMOH https://lesson.edujs mpocTpaHcTBe: MeKLy NpsMbiMp|PAKTHKO =
U IJIOCKOCTEH  |M TNIOCKOCTH B . . |OpUCHTHUPOBAHHbBIX 337124
.ru/02.5/10 B IPOCTPAHCTBE; MEXIY MPSIMOH U
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B IIPOCTPAHCTBE
(8 1)

MPOCTPAHCTBE .
[Tpuznax
rapajuieIbHOCTH
MpSMOit

1 TJIOCKOCTH .
CBoiicTBa
rapajuieIbHOCTH
MpSAMON 1
[JIOCKOCTH.

[ 'eomempuueckue
Badauu na
gbluUCTIeHUE U
0oKazamenbcmeo,
C8A3aHHbIe C
napannenrbHoCmoio
npaMbIX U
niockocmet 6
npocmpancmee.

[ locmpoenue
ceyeHus,
npoxoosiue2o uepes
OAHHYIO NPAMYIO HA
uepmedice u
napannenbHo2o
Opy2otl npaMoll.
\Pacuém
OMHOWEHU.

[ lapannenvras
npoexkyus,
npumMeHenue

0J151 HOCMPOEHUs
ceuenutl Kyoa u
napannenenuneodq.
Ceoticmea
napannenenuneoa u

NnpU3Mbl.

IJIOCKOCTBIO.

- Coboxno OTIEpPHUPOBATH
IMOHATHUAMU, CBA3aHHbBIMU C
cedeHHEeM MHOTOT'PaHHHKOB
[UIOCKOCTBIO.

- Pemath 3amaun Ha HaxXOXICHHC
FEOMETPUYECKUX  BEIUYUH 10
oOpa3iam  Wiu
IIPUMEHSSI

aJIropuTM™Mam,

U3BECTHBIE]
AQHAINTUYECKUE  METOABl  IIpH
[pelIeHnn CTaHJApTHBIX
MaTeMaTH4YeCKHX 3aj1a4 Ha
BBIUMCIICHUE DPACCTOSHUI MeX1y)|
NBYMsT TOYKaMH, OT TOYKH O

HpHMOﬁ, OT TOYKH A0 IINIOCKOCTH,

MEXKITY CKpEIIMBAOIUMHUCS]
MPSAMBIMHU.
- Pemats 3aa9n Ha

ITOKa3aTeJIbCTBO MAaTEMaTHYECKHX
OTHOIIECHUH Hu HaX0KJICHUE
FeOMETPUYECKUX BEJIMYMH,
MPUMEHSS U3BECTHBIE METOBI IIPH]
[PELIEHNH MaTEMAaTHUYECKUX 3a/1ad
MOBBILIEHHOI'O ¥ BBICOKOT'O YPOBH]

CJIOJKHOCTH.

- CaMOCTOsITeTbHAS
pabota

- KOHTpOJIbHAsI paboTa.




[ lapannenvruvie
n10CKOCHU.

! Ipusnaxu
napannenrbHocmu
08YX NIIOCKOCHE.
Teopema o
napanneibHoCmu u
eOUHCME8EHHOCMU
njiocKocmu,
unpoxoosaweu uepes
mouKy, He
NpuUHaoIeHcauyio
OaHHOU NIOCKOCMU
U C1e0Cmeus U3 Heé.
Ceoticmea
napanienbHvlx
niockocmei: o
napannieibHocmu
NpAMbIX
nepeceuenus npu
nepeceuenuu 08yx
napaninenbHvlx
niockocmeu
mpemuweli; 00
ompe3Kax
napannenbHvlx
NpDAMBLX,
BAKIIOYEHHBIX
meorcoy
napannienrbHulMu
NnI0CKOCMAMU, O
nepeceuenuu
NpAMOU ¢ 08YMs
napannienrbHulMu
n10CKOCmMAMU

[lepnienauk

[leprieHAUKYISIpH

Bbubaunoreka

OnepupoBatb

TIOHATUAMMU:

- YCTHBIH OIIpOC




YJIIPHOCTD
MPSMBIX U
[IJIOCKOCTEN

(12 )

OCTb NPSMOU

Y IIJIOCKOCTH:
MepHeHINKYISIPH
bI€ MPSMBbIE B
[IPOCTPAHCTBE,
MpsIMbIE
rapajuleIbHbIE U
MepIEeHIUKYISAp-
HBIE K IIJIOCKOCTH,
MPU3HAK
MepHeHINKYIISIPH
OCTH TIPSIMOU U
IJIOCKOCTH,
Teopema o
MpsAMON
MepHeHIUKYISIPH
01 IIOCKOCTH
[lepienauKyJIsAp
Y HAKJIOHHBIE:
[PAcCTOSIHUE OT
TOYKHU 710
[IJIOCKOCTH,
[PACCTOSIHUE OT
[PsIMOM 10
IJIOCKOCTH .

LIOK
https://lesson.edu

mapaljiCJIbHOCTb H
MNCPHNCHAUKYJIIPHOCTD TMPSAMBIX U

.ru/02.5/10

TMIOCKOCTEH.

- KnaccudunupoBaTh B3aMMHOE
[pacIoIOKeH e MIPSIMBIX n
MJIOCKOCTEH B IPOCTPAHCTRBE.

- OrnepupoBaTh MMOHATHSIMH:

NIByTpaHHbIN yroJl, rpaHy|
NTBYTPAHHOTO yria, pebpo,
NBYTPAaHHOI'O  yIjla; JIMHEWHBIN
[yr o JIBYTPaHHOI'O yIiIa;
rpagycHas Mepa JBYTPaHHOTO
yria.

- Pemarsb 3aJa4yyd Ha HaXO0XICHHUC
FrCOMCTPUUICCKUX BCIINYHUH I10|
o6pa3uaM N AJIropuTMaM,
MPHUMCHSA MN3BCCTHBIC
AHAJIMTUYCCKUC METO/bI IpH

[PECIICHUN CTaHAAPTHBIX|
MaTEMAaTUYCCKUX 3aga4 Ha
BBIYMCICHHUC YTJIO0B MCIKOY]

CKPELIMBAIOIMMUCS TPSMBI- MU,
MEXIy MpsSMOM M IUIOCKOCTBIO,
MEX]y MIOCKOCTSMH, IBYTPaHHBIX

YTJIOB.

- lIpumeHsATP TreoMeTpHuyecKHe
(haKThI I peneHusy
CTEPEOMETPUUECKUX 3ajad,
MpEeaIoIaratomux HECKOJIBKO

[IaroB peucHus, €CJIu YCIOBUA
MPUMCHCHUS 3adaHbl B SIBHOM

- peleHne yuyeOHbIX 1
MPaKTHKO -
OpPHEHTHPOBAHHBIX 3324
- CAMOCTOSATEIIbHAS
pabota

- 3a4eT

- KOHTpOJIbHasI paboTa.

dhopme.



https://lesson.edu.ru/02.5/10
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[TepnieHauKys
PHOCTB IIPSIMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE
(26 u)

[ loemopenue:
meopema
lughazopa na
njiocKkocmu,
mpucoHomempus
NpAMOY2071bHO2O
mpey20abHuKa.
Ceoticmea kyoa u
NpAMOY2071bHO20
napanienenuneoa.
Bvluucnenue Onun
ompe3Kos 8 Kyoe u
NpAMOY 20 IbHOM
napannenenunede.
[leprieHIMKyYIIIpHOC
Th IPSIMOH U
IJIOCKOCTH.
IIpuznak
MEPIEHIUKYIISIPHOC
TH NIPSMOU U
IJIOCKOCTH.
Teopema o
CYILLIECTBOBAaHHUHU U
€IMHCTBEHHOCTH
MPsIMOMH,
IIPOXOAALIECH uepes
TOUKY
[IPOCTPAHCTBA U
MEepHIEHIUKYIIPHON
K IIJIOCKOCTH.
[1mockocTn n
MEPIEHIUKYISIPHBIE
UM IpsiMast B
MHOTOTpaHHUKAX.
[lepnenaukymnsap u

bubnmoreka - CBo0Oo1HO OTIepUPOBATH
HOK MOHSATUSAMM, CBA3aHHBIMU C YIJIaMH|
https://lesson.edul mpocTpaHCTBE: MEXTY MPAMBIMH
.ru/02.5/10 B IIPOCTPAHCTBE; MEXKTY MPSAMOU M
MIOCKOCTBIO.
- Coboxno OTIEPHUPOBATH
MOHATHSAMH, CBSI3aHHBIMHU C
MHOTOTPaHHUKAMH.

- CB00OOTHOpACTIO3HABATH|
OCHOBHBIC BH/bl MHOTOTPAHHUKOB
(mpu3Mma,
MPSIMOYTOJILHBIN ITapauIeIICIUIIe]I,
KyO0).

- Knaccudumnuponatp

nmupamMmuaa,

IMHOTI'OT'paHHUKH, BI>I6I/IpaSI

OCHOBAHUS JJISl KITACCU(PHUKAIHH.

- CB000HO OIEepUpPOBATH
TMOHATUAMU, CBA3aHHBIMU C
cedeHHEeM MHOTOTPaHHHUKOB
[IOCKOCTBIO.

CBoboaHO OIIEPUPOBATH
MOHSATHAMU: CHMMETPHSI B
MPOCTPAHCTBE; IIEHTP, OCh H

MJI0CKOCTh CUMMETPUU; LIEHTP, OCH)
1 TUIOCKOCTh CUMMETPHH (PUTYpPBI

- V3Bnekath, npeoOpa3oBbIBaTh U
WHTEPIPETUPOBATh HHPOPMAIUIO
0 IIPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX ¢burypax,
MPEICTABICHHYI0 Ha YepTexax U
[PUCYHKaXx.

- YCTHBIM OIIPOC

- peleHue yueOHbIX 1
MPAKTHKO -
OPHECHTUPOBAHHBIX 337124
- CAMOCTOSTENbHAS
pabora

3ayer

- KOHTpOJIbHAsI paboTa.
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HAKJIOHHAS.
[Toctpoenue
MePICHINKYIISIpa U3
TOYKH Ha MPIMYIO.
Teopema o mpéx
nepneHouKyIApax
(npsamas u
oopamuas).

Yeon meocoy
CKpewu8arouuUMucs
npsamvimu. Ilouck
nepneHOUKyIApHbIX
NpAMbIX C
nomoubio
nepneHOUKyIApHbIX
niockocmet
OpmoconanvHoe
npoexmupogaHue.
[ locmpoenue
ceueHull Kyoa,
npu3Mbl,
NpasuIbHO
nupamuowvl ¢
noMoubIo
OPMO2COHANLHOU
npoexyuu.
Cummempusi 8
npocmpancmee
omHoOCUMENbHO
n10CKOCMU.

I [nockocmu
cumMmempuii 8
IMHO202DAHHUKAX.

[ Ipuznax
nepneHoOUKyIAPHOC
mu npsAMou u

- [IpuMeHSTh MOTyYCHHBIC 3HAHMS]
Ha TIPAaKTHKE: CpPaBHUBATh W
QHAJTN3UPOBATh peasibHbIC
CUTyalllu, IPUMEHSITh W3YUYECHHBIC
MOHATHSL B  IPOIECCe IMOMCKA
[pelieHus MaTeMaTH4eCKU
c(hopMyJIUPOBAHHON  MPOOJIEMBI,
MOJICIIUPOBATH peasibHbIe
CUTyalldd Ha S3BIKE TEOMETPUH,
MCCIIeI0BATh MTOCTPOCHHEBIE]
MOJIeIN c UCTIOJIb30BAHNEM|
FEOMETPUYECKUX  IOHATUH U
TeopeM,  ammapata  aiareopsl;
pelaTe MpakTUYeCKUe 3ajadu,
CBS3aHHBIE  C  HAaXOXICHHEM
FEOMETPUUYECKUX BEITUYMH.

- Pemarsn 3a7a4u Ha|
ITOKa3aTeJIbCTBO MAaTEMaTHYECKHX
OTHOIIECHUH Hu HaXO0XJICHHUE
FEOMETPUYECKUX BEJIMYWH,

MPUMCHAA U3BECTHBIC MCTOABI IIPpY
[PCHICHUHN MAaTEMAaTUYCCKUX 3aJiay
MOBBIIIICHHOT'O U BBICOKOT'O YPOBH:
CJIIOKHOCTH.




ni0CKOCMU KaK
creocmaue
CUMMEMPUU.

[ Ipasunvrble
MHO202DaAHHUKU
\Pacuém
paccmosaHut om
mouxu 00
Nn10CKOCMU.
Cnocobwi
onycmumb
nepneHouKyIapbl:
cummempusi, cogue
MouKu no
napanienbHou
NpSAMOI.
Cosuenonenapannen
bHOUNPSAMOL,
U3MEHeHUepaccmos
Hu

YTIIBI
MEXIY
MPSIMBIMU 1
IIOCKOCTSIM
151

(10 )

YTiasl B
[IPOCTPAHCTBE:
YTOJI MEXAY
[psIMOM U
IJIOCKOCTBIO;
NBYTpaHHbIN
YTOJI, TUHEWHBIN
yroa
NIBYTPaHHOI'O
yria.
[lepneHquKyIsIpH
OCTb INIOCKOCTEH:
MPU3HAK
MEPIEHINKYIISIPH
OCTH JIBYX
[JIOCKOCTEM.

bubnuoreka OnepupoBatb MOHATUSIMH:
[HOK rapajieTIbHOCTh u
https://lesson.edunepneHAUKYIAPHOCTh MPSIMBIX U]
.ru/02.5/10 MJIOCKOCTEH.
- Knaccudunuponars B3auMHOE)
[pacrioyIoKeHue HPSMBIX u

MJIOCKOCTEH B MPOCTPAHCTBE.
- OmnepupoBaTh  TOHSATHUAMH:
NIBYI'PaHHBIN yroi,
yria,
yTia;
JIBYTPAaHHOTO

Mepa  JIBYI'PaHHOIO

rpaHy
pedpo
JIMHENHBIN

NIBYTPaHHOT O
NIBYTPaHHOT O
yToJ

rpagycHas

yria;

- YCTHBIH OIIpOC

- peleHre y4yeOHBIX U
IIPAKTHUKO -
OPHEHTUPOBAHHBIX 33734
- CAMOCTOSATENIbHAS
pabota

yria.
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Teopema o TpEx
MepIeHIUKYIIsIpa
X

- Pemnrats 3agaun Ha HaXO0XKIEHUE

rCOMCTPHUICCKUX BCIIMYUH 10
oOpasiam
PUMCHSIS

AHAJIMTUYCCKUC

Ui aJIropuT™Mam,
HU3BECTHBIC
METOAbI IIpu
CTaHAAPTHBIX|

3a1a4

[pelIeHun
MaTeMaTHYeCKHX HA

IBBIYMCIICHUC YIJ10B MCIKOY|

CKPCIIMBAIOIIMMHUCS MPSIMbI- MU,
MEXIy IpsSMOM M IUIOCKOCTHIO,
MEXK1y IUIOCKOCTSIMHU, JIByTPaHHBIX
[YIJIOB.

- IIpumensats
(haKThI IS
CTEPEOMETPUUYECKUX

[Ipcarrojararommnux

r€OMETPUUYECKHE
penicHus

3a1ad,
HECKOJIBKO
[IarOB PEIICHUs, €CIH YCJIOBHS

IIPUMECHEHHUS B SIBHOH

dbopme.

3aJaHbl

YTl 1
paccrosiHus (16

4)

IToBTOpEHME: yroi
MEX1y IPSIMbIMU
Ha IIJIOCKOCTH,
TPUTOHOMETPHS B
[IPOU3BOJILHOM
TPEyTOJIbHUKE,
reopema
KOCHHYCOB.
IToBTOpEHME: yroi
MEXITY
CKPELIUBAIOIINMUCH
MPSIMBIMU B
rpocrpaHcTee.l eom

bubaunoreka
HOK
https://lesson.edu

CBoboaHO OIIEPUPOBATH
MOHSATHAMH, CBSI3aHHBIMH C YTJIaMH

B IIPOCTPAHCTBE: MCIKAY IIPAMBIMU]

.ru/02.5/10

B IIPOCTPAHCTBE; MEXKIY MPSIMOH U
MIOCKOCTBIO.

- CB000HO OIEepUpPOBATH
MOHSATHSIMH, CBSI3aHHBIMH €
MHOTOTpaHHUKaMHU.

- CBoOOTHOpACTIO3HABATH|
OCHOBHBIC BUJIbI MHOTOTPaHHHKOB
(mpu3ma,

npsAMOyr OJIbHBIN napaJiICJICIIUIICH,

nupamMmuja,

- YCTHBIH OIIpOC

- peleHne yuyeOHbIX U
MPaKTUKO -
OpUEHTUPOBAHHBIX 337a4
- CaMOCTOsITEIbHAS
paboTta
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ETPUUYECKUE METOJIbI
BBIYHCIICHUS YTJIa
MEXTy TIPSIMBIMU B
MHOTOTpaHHUKAX.
JIByrpaHHBIN yTOJI.
CBOICTBO
NIMHEWHBIX YIJIOB
NIBYTPaHHOIO yTJa.
[leprieH MKy IISIpHBI
€ TIOCKOCTH.
CBoiicTBa B3aMHO
MePIEeHIUKYIISIPHBIX
[JIOCKOCTEM.
IIpuznak
MEPIICHIUKYIISIPHOC
TU TIJIOCKOCTEH;
reopema o npsIMOt
repeceyeHust AByX
IJIOCKOCTEN
MePIEeHIUKYISIPHBIX
TPEThEN MIOCKOCTH.
[ IpsimoyeonvHblil
napanienenuneo,
KY0, usmepenus,
ceolicmea
NPAMOY20/IbHO20
napannenenuneoaq.
Teopema o
ouazonanu
NPAMOY201bHO20
napanneienuneoa u
crnedcmeue u3 Heé.
Cmepeomempuueck
e U NPUKIaoHbvle
3adauu, ces3anHvle
CO 83AUMHBIM

KyO).

- Knaccudumuposatp
IMHOT'OT'paHHUKH, BBI6I/IpaSI
OCHOBAHUSI ISl KJIACCH(DUKALIUH.

- CBobonHO OIIEPHPOBATH
MOHATHSIMH,  CBS3aHHBIMH  C
ceYeHHEM MHOTOT'PaHHHKOB
[UIOCKOCTBIO.

CB00OOIHO OTIEPUPOBATH
TTOHATUAMMU CUMMCECTpPUA B|

NPOCTPAHCTBE; IIGHTP, OCbh U
TUIOCKOCTh CHMMETPHUH; IIEHTD, OCH)
1 IUIOCKOCTh CUMMETPHH (UTYPBI

- V3Bnekarp, nmpeoOpa3oBbIBaTh U
MHTEPIIPETHPOBATh MH(pOpMALUIO
0 IPOCTPAaHCTBEHHBIX
FEOMETPUUYECKUX burypax,
MPEICTaBICHHYI0 Ha YepTekax H
[PUCYHKaX.

- [IpuMeHATh MOTyYeHHbIC 3HAHUS]
Ha [PAaKTUKE: CpaBHUBaTb U
AHAJTM3UPOBATh peabHbIe
CUTyalluM, IPUMEHATh W3y4YEHHbIE
MOHATUSL B Tpolecce IOUCKA
[peteHus MaTeMaTHYECKH|
chopMyJTUPOBAaHHON  MPOOJIEMBI,
MOJICITUPOBATH peanbHbIe
CUTYyaIlMH Ha S3bIKE TEOMETPHH,

- Pematp 3aJauu HA
1T0Ka3aTeNbCTBO MaTEMaTHUYECKHX
OTHOLIEHMH W HAaXOXJICHUE

TCOMCTPHUICCKUX BCJINYHH,




pacnonooiceruem
NpAMbIX U
Nn10CKOCMU.

[ loemopenue:
cKkpewusarowuecs
npsmvle,
napannenbHvle
njiockocmu 8
cmanoapmuuix
IMHO202DAHHUKAX.

[ lapa
napannienbHvlx
niockocmeti Ha
CKpewu8aromuxcsl
NpAMBbLX,
paccmosiHue
meorcoy
CKpewu8arouUMuUcs
NPAMBIMU 8
npocmoix
cumyayusx.
Onyckanue
nepneHouKyIapos,
BLIUUCTEHUEPACCIO
STHULL OM MOYKU 00
MouKU, NPAMOI;
n10CKOCMU.
\Boruucnenue
paccmosnut
mearcoy
CKpewu8arouuUMucs
NPAMBIMU C
noMOUbIO
nepneHoOUKyIApHOU
n10CKOCMU.
Tpéxepannuiii yeor,

MPUMCHASA U3BCCTHBIC MCTOABI ITPY
[PCIICHUKN MAaTCMAaTUYCCKUX 3aJay
MMOBBIIICHHOI'O U BBICOKOI'O YPOBH:
CJIOKHOCTH.




HepaseHcmea 05
mpéxzpantolx
y2n08.

Teopema
lughazopa,
meopembl
KOCUHYCO8 U
CUHYCO8 015

Dnemernmol
cpepuueckol
eeomempuu.
leeooesuueckue
iunuu Ha 3emie

Mpéxepanno2o yana.

MHororpan
Huku (10 )

[lonsTne
MHOTOTpaHHUKA,
OCHOBHBIE
PJIEMEHTBI
MHOTOI'paHHUKA,
BBITYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKU;
[pa3BEpTKa
MHOTOTpaHHHKA.
[Ipu3ma: n-
YTOJIbHAs
MpU3Ma; TpaHu U
OCHOBaHUs
MPU3MBI; IIpsiMast
Y HaKJIOHHAas
MpU3MbI; OOKOBast
Y TIOJTHAst
MOBEPXHOCTh
[IPU3MBI.
[Tapamtenenunen

, IPSIMOYTOJIbHBIH

bubauoreka
LIOK
https://lesson.edu

- OmnepupoBatb

MHOI'OTPaHHUK,
HEBBIITYKJIbII

.ru/02.5/10

RJICMCHTHI

MTOHATUSAMM:
BBIIYKJIBIA U
MHOT'OI'PaHHUK,
MHOT'OTPaHHHKA,

HpaBHJ’IBHHﬁ MHOI'OI'paHHHUK.
- Pacmo3HaBaTh OCHOBHBIE BHIBI

MHOTOIPaHHUKOB
Mpu3Ma,

(mupamuna;
MIPSIMOYTOJIbHBIN

rapajuiesienumne, Kyo).
- Knaccugunuposarts,

MHOTOTPaHHHKH,
OCHOBAaHHUS IS

(BBIYKJIBIE u
MHOTOT'PaHHHKH;

MHOTOI'PaHHHKH;

HaKJIOHHBIE

BbIOUpas]
KJaccupuKanum
HEBBIMYKIIbIE
MPaBUILHBIC
psIMbIE 51
MIPU3MBI,

napaieNenune/ibl).

- Pemrate 3aa4Yd Ha HaXO0XJCHHC

rCOMETPHUICCKUX

BEIINYNH 110

- YCTHBIM OIIpOC

- peleHre yYeOHBIX U
MPAKTHUKO -
OPHEHTUPOBAHHBIX 33734
- CAMOCTOSATENIbHAS
pabora

- KOHTpOJIbHAs padoTa.
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napajuieJenumne;y
1 €ro CBOMCTBA.
[Inpamupa:
N-yroJyibHast
nupamMujia, rpaHu
1 OCHOBaHUE
MUPaMU/IBL;
OOKOBas U
[OJIHas
[MOBEPXHOCTH
MUPaMU/IBL,
[paBUjIbHAs U
yced€HHas
nupamMua.
DIIeMEHTHI
[PU3MBI U
MUPaAMU/IBI.
IIpaBuiibHBIE
MHOTOTPaHHUKU:
MOHSATHE
MPaBUILHOTO
MHOT'OTPaHHUKA;
MpaBUIbHAS
rpu3Ma u
MpaBUIbHAS
MUpaMUIa;
MpaBUIbHAS
TpeyroiabHas
nupamMuaa u
[PaBUIbHBII
TeTpasap; KyoO.
[IpencraBnenue o
MPaBUITLHBIX
MHOT'OTpaHHUKAX:
OKTa’p,
OACKAdIP U

BBIYHMCIICHUEC pac

MMPsAMBIMH.

IMIPUMCHCHHUCM

o0pasaM WM alropuTMam,

MIPHUMCHSA MN3BCCTHBIC
AHAJIUTUYCCKUC METO/AbI npy
[PEICHUU CTaHAAPTHBIX|
MaTEMaTUYCCKUX 3aJa4 Ha|

CTOSIHUM MEXKY|

NBYMsI TOYKaMH, OT TOYKH JI0
MpAMOM, OT TOYKHA JI0 TUIOCKOCTH,
MEXIY CKPEIIUBAIOIIMHUCS

Beraucnsate 00BEMBI U TUIOIIATY]
MOBEPXHOCTE  MHOTOTPAaHHUKOB
(mpu3Mma, nMpamMu/Ia) c

popmyur;

BBIYUCIISAIT COOTHOILICHUA MCEKAY|

[JI0IAASIMU IIOBEPXHOCTEH,
o0BEMaMu OJOOHBIX
MHOTI'OTPaHHUKOB
- [IpuBOoauTH IIPUMEPB]
MaTEeMaTHYECKUX

3aKOHOMEPHOCTEN B MPUPOAE W
PKU3HU, pAacliO3HaBaTh MPOSIBICHUE
3aKOHOB T'€OMETPHUH B UCKYCCTBE.




HMKOCadIP.
CummMmeTtpusi B
[POCTPAHCTBE:
CUMMETpPUS
OTHOCHUTEIBHO
TOYKH, IPSIMOH,
IJIOCKOCTH.
DJIEMEHTBI
CUMMETPHUH B
nupamuaax,
[apajieenuIe
ax, MPaBUJIbHBIX
MHOTOTpaHHHUKAX.
BrruncieHue
PJIEMEHTOR
MHOTOI'PAaHHUKOB
: pé€opa,
TMaroHalv, yTJbl.
I Lnomans
OOKOBOI
MOBEPXHOCTU U
MOJTHOU
MOBEPXHOCTHU
[IPSIMOM TIPU3MBI,
IUIOIIA/b
OCHOBaHHUM,
reopeMa

0 OOKOBOH
MOBEPXHOCTHU
MIPSIMOM IIPU3MBI.
[Inomann
OOKOBOM
MOBEPXHOCTH U
[MOBEPXHOCTHU
[IPaBUIILHON
MAPaAMUIBI,




Teopema o

MUI0ILAAH
OOKOBOM
[IOBEPXHOCTHU
YCEUEHHOMU
UPaMUIbI
Muororpaniuk (CucremMaTu3anus bubnmoreka - CBo0OoHO ONIEPUPOBATH- YCTHBIN OMPOC
i (7 1) 3HAHUI: LHOK [MOHSTUSIMH, CBSI3aHHBIMU ¢~ peLICHHE yYCOHBIX U
MuororpaHHuK u https://lesson.edUMHOrorpaHHUKaMHU. MPAKTHKO -
€ro 3J1EMEHTBHI. 1u/02.5/10 ! CBo6oHo pacnogHaBaTbOpHCHTHpOBaHHBD(Saﬂaq
ITnpamua. Bunabl - - CaMOCTOATEIbHAs
[THpaMHL, OCHOBHBIC BU/IbI MHOTOTPaHHHUKOBY .61y
[IpaBuibHas (mpu3ma, [INPaMUZA, . xouTponbHas pabora.
nupamua. Ipusma. MPSIMOYTOJIbHBIN Mapajuieenunesn,
[Ipsimas u KyO).
HAKJIOHHAsI IPU3MBI. . KiaccuduuupoBars
[IpaBHIIEHas . MHOTOI'paHHUKH, BBIOMpast
Eggjﬁﬁziiﬁﬁﬁgg, OCHOBAHUS JJIsI KJIACCU(PUKAITUH.
PAMOYTOBHBI - CoboaHo OIIEepUPOBATH
napauIelenIe], MOHATHIMH, CBSI3aHHBIMH v
Ky0. CEUYECHUEM MHOTOTPaHHUKOB
Boinyknvle IJIOCKOCTBIO.
MHOZOZP“”’{”K”- - Brruncinsars IJIOIIAaH
ZfapeMaZDMﬂqpa. MMOBEPXHOCTE  MHOTOIPAaHHUKOB
néﬁiZZZZZZiézuz (npuswa, nMpama),
MHO2O02DaHHUKU FEeOMETPUYECKUX TeN C
MpUMEHEHHEM (OpPMYII.
O6Bvémbl  [[ToHsTHE 00 bubnuoreka - BeruncnsaTe 00bEMBI M IIIOLIAIU- YCTHBIN OIIPOC
MHOTOrpaHH/00béMe. O0bEM [IOK IIOBEPXHOCTEH  MHOTOTPAHHUKOB[ PCLICHHE yIeOHBIX U
MKOB (8 1)  MMpaMHTIEL, https://lesson.eduj(mpu3sma, UpamMuIa) cIPaKTHKO -
[PHMET .ru/02.5/10 MpUMEHEHHEM (1)opMyn;OpHeHTI/IpOMHHBIX sajad

BBIYUCIIATE COOTHOILICHHUA MCKIY]|

- CAMOCTOATCIIbHAA

abora
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[IOLIAAIMH IIOBEPXHOCTEH,
00BEMaMu OJOOHBIX|
MHOI'OTPaHHUKOB.

- IlpumensaTs reomerpuveckue
(haKThI JUIS peleHus
CTEPEOMETPUYECKUX 3ajad,
[TpEAIOJIararo X HECKOJIBKO

IaroB peucHusa, C€CJIU YCIOBUs

sexmopa no bazucy
mpéx 6ekmopos, He
iesrcaux 6 0OHoU
niocKkocmu.
CkanapHoe
npouseederue,
ebIHUCTEHUE Veld
medtcdy eekmopamu
6 npocmpancmae.

[ Ipocmeriwiue
Baoauu c
eexmopamu

PIIEKTPOHHO-KOMMYHMKAI[MOHHBIE
CHUCTEMBI pu peleHuy|
CTEPEOMETPUYECKUX 3a1a4.

- V3Bnekath, npeoOpa3oBbIBaTh U
MHTEPIPETUPOBATh HMHPOPMAIIHIIO
0 MIPOCTPAHCTBEHHBIX
durypax,
MPEICTABICHHYI0 Ha YepTexax U

rCOMETPHUICCKUX

[PUCYHKAX.

HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUS

CpaBHHBATb Hu
PCAIBHBIC

Ha IIPAaKTUKC:

AHAJIU3UPOBATH

NpUMEHEHUs 3aJaHbl B SBHOM
dhopme.
BekTops! [lonsmue eexmopa bubnmoreka - CBo06o1HO OIIEPHPOBATH- YCTHBIN OMPOC
B IIPOCTPAHCTBCHA NIOCKOCMU U 8 HOK MOHSATUAMH, COOTBETCTBYIOIIMMHU™ peuicHue y‘-Ie6HI>IX 51
(13 1) pocmpancmee. https://lesson.eduBexTopam u  koopamHatam  pIPAKTHKO -
Cymma u pazHocme (u/02.5/10 IpOCTpaHCTEE. OpPHEHTHPOBAHHBIX 33144
BEKMOPOB, NPABUILO - . - CaMOCTOSITENIbHAS
napamerenuneda, - BoimoaHaTe  JeHCTBUS  HaJ paboTa
VMHOICEHUEe BCKTOpaMH. - KOHTpOJIbHAs padorTa.
BEeKmMopa Ha 4ucio, - HpI/IMeHSITI) HpOCT@fIIHHG
pasznoosicerue porpaMMHbIE cpencTBa 17l
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CUTyalluu, IMPUMCHATbL U3YUYCHHBIC
MOHATUA B  IIPOLCCCC

MaTCMaTH4YCCKHU

TTOVCKA
[peIIeHUS
c(hopMyJIUPOBAHHON  MPOOJIEMBI,
MOJIETTUPOBATh peasibHbIe
CUTyalldd Ha S3bIKE TE€OMETpHH,
MCCIIEIOBATh MIOCTPOCHHBIE]
MOJIeNN c UCTIOJIb30BAHUEM|
FEOMETPUYECKUX  IOHATUH U

TeopeM,  ammapata  ajureOphl;

peraTh MpaKTHYEeCKUE 3a/auu,

CBJA3aHHBbIC C HaXO0XJCHUEM

FrCOMCTPUUCCKUX BCIINYUH

J{Bxenus (5

)

/{suoicerus
npocmpancmaa.
Omobpadicenus.
V]eusicenus u

Obuwue ceoticmea
Osudicenuti. Buowi
08UICEHUT.
napanienbHull
nepewoc,
YeHmpanibHas
cUMMempusl,
BepranvHasn
cUMMempus,
no8OpOM BOKpY2
NpSAMOI.

I Ipeobpazosanus

cpepa Diinepa.
"eomempuueckue

paserncmeo guzyp.

nooobus. llpsamasn u

bubnnoreka - CBob6oHO ONEpPUPOBATH
[HOK [TOHATUSAMH: CUMMETPUS B
https://lesson.edumpocTpancTBe; LEHTP, OCb W
.ru/02.5/10 MIOCKOCTh CHMMETPHUH; IIEHTP, OCH)

1 TUIOCKOCTh CUMMETPHUH (PUTYPBI.
- Pemars 3a/1a4u HA
NT0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIEHHH M HAaXOXKJCHUE
TEOMETPUUYECKUX BEJINYMH,
MPUMEHSIS] U3BECTHBIE METO/IbI NPHY|
[pEIIEHNH MaTeMaTH4YeCKUX 3ajay
MOBBIILIEHHOTO U BHICOKOTI'O YPOBHS]
CJIOKHOCTH.

- M3Biekars, npeoOpa3oBIBATh U
WHTEPIPETUPOBATh HMH(POPMAIUIO
0 IIPOCTPAHCTBEHHBIX
FEOMETPUUYECKUX ¢burypax,
MPEICTABICHHYI0 Ha YepTexax U

- YCTHBII OIpoC

- peleHne y4yeOHbIX U
MPAKTUKO -
OpPUEHTUPOBAHHBIX 3aja4
- CaMOCTOsITEIbHAs
paboTta
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Baoauu Ha
npumenenie
O8UIICEHUS

[PUCYHKaX.

[IpuMEHATH IOIMY4YEHHBbIC 3HAHUSA
Ha IIpaKTHKE: CpaBHHUBATb WU
AHAJIM3UPOBATH peanbHbIe
CUTYyaluu, IPUMEHATh U3YYEHHBIC

MOHATHUA B IIPOLECCEC IIOUCKA

peLICHUS MaTeMaTH4eCKH|
c(OpMYJIUPOBAHHONH  MPOOIEMBI,
MOJICTTHPOBATh peabHbIC

CUTyallUd Ha A3BIKEC TI'COMCTPUMU,
MCCIICA0BATH IIOCTPOCHHBIC|
MOJCIIN C HCITIOJIB30BaHUECM|
FrCOMCTPUUICCKUX MTOHATUH H

TeopeM,  ammapata  ajareopsl;
pelaTe MpaKkTUYeCKUe 3ajadu,
CBS3aHHBIE  C  HAaXOXICHHEM

rCOMETPHUICCKUX BCINYINH

[loBTOpEHN
e: ceueHus,
paccTosIHUSA
W YTJIbI

(8 1)

[TocTpoeHne
CEUYCHUH B
MHOTOTPAHHUKE.
Breraucnenue
[PACCTOSTHUI:
MEXIYy IBYMsI
TOYKAMH, OT
TOYKH JI0
MPsIMOH, OT
TOYKH JI0
IIOCKOCTH;
MEKTY
CKPEIIMBAIOIINM
MCS IPSIMBIMU.
Brranciaenue
YIJIOB: MEXIY
CKPEIIMBAIOIINM

bubnuoreka - OmnepupoBaTb  NOHATHIMHU:
[HOK CeKymasi IJIOCKOCTh, CEUCHHE
https://lesson.eduMHOTOrpaHHHUKOB.
.ru/02.5/10 - OO0BACHAITD MIPUHIIMIIG]
MOCTPOEHHsI CEUEHUH, HCIONb3Ys
METOJ CJIEJIOB.
- Crpoutb CeYeHUs
MHOTOTPaHHUKOB METOIOM|

CIIEJIOB, BBINOJHSTH (BBIHOCHBIE)
TUIOCKUE YEPTEXH W3 PHUCYHKOB
MPOCTBIX OOBEMHBIX (QUTYp: BHY
CBEpXY, COOKY, CHH3Y.

- Pemate 3a1aun Ha HAaXOXKIEHUE
F€OMETPUUECKUX  BEIMYUH  TI0

06pa3uaM N AJIropuTMam,

- YCTHBIH OIIpOC

- peleHre y4yeOHBIX U
MIPAKTUKO -
OPHEHTUPOBAHHBIX 33734
- CAMOCTOSATENIbHAS
pabota
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MCs MPSIMBIMU,
MEXKy TIPSIMOU 1
MJI0CKOCTBIO,
NIBYTPaHHBIX
YIJIOB, YIJIOB
MEeX1y
[JIOCKOCTSIMU

MIPUMEHSISI W3BECTHBIE]
AQHATUTUYCCKUE  METOABl  MPH
[pelIeHnn CTaH/IaPTHBIX|
MaTeMaTHIECKUX 3amad HA|
BBIUKMCIICHHE PACCTOSHUN MEXIY)|
NBYMsI TOYKaMH, OT TOYKH O
MPSIMOM, OT TOYKH JIO0 TUIOCKOCTH,
MEX Ty CKPEIIMBAOIIIMHUCS
MPSIMBIMHU.

[IpuMeHSTh TONyYCHHBIC 3HAHUS
Ha  TMPaKTUKE: aHAIM3UPOBATH
[pEATbHBIC CUTYaIlluu U TPUMCHSTH
M3yYeHHBIC TOHATHS B MpoOIecce
MOMCKA PEUICHUS MaTeMaTHYECKH|
c(hOpMYyJIUPOBAHHONH  MPOOJIEMBI,
MOJICIIUPOBATH peabHbIC
CUTyalldd Ha S3BIKE TEOMETPHH,
MCCIIeIOBATh MTOCTPOCHHEBIE]
MOJIENIM  C  HCIOJB30BaHHEM
TCOMETPHUSCKUX  TIOHATHH ||
TeopeM,  ammapata  aiareOpsl;
pelaTe MpakTUYeCKUe 3aJauu,
CBS3aHHBIE  C  HaXOXICHHEM
FEOMETPUUECKUX BEIUYUH

[TOYPOYHOE ITNTAHMPOBAHUE KYPCA TEOMETPUA

10 KJIACC

Bba3zoBblii yposens (70 yacoB)

Yriy0seHHbIH YpoBeHb (105 yacoB)

KonmuecTBo wacon Tema ypoka

Tema ypoka ‘ KomnuecTBo vacoB

Tema: Beeoenue 6 cmepeomempuro (104 /15 uz 24u)

1 Hemeis




OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA, TIPSIMasl,
MJI0CKOCTh, MPOCTpaHcTBO. [IpaBuna nzoOpakenus Ha
pHUCYHKaX: N300payKeHHsI IUIOCKOCTEH, MapajiebHbIX
PsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.

Iloemopenue NIAHUMEMPUU. Teopema 0
NPONOPYUOHATLHBIX ompe3Kax. Ilooobue
mpeyeonvruxkos. Teopema Menenas.
2 HeaeJs

[TonsTHs: epeceKarouecs MmI0CKOCTH,

MepeceKaroImecs npsMasi ¥ mIOCKOCTb.
llosmopenue NJIaHUMEmPUU. Teopema 0
NPONOPYUOHATLHBLX ompe3Kax. Ilooobue

mpeyzonvrurkos. Teopema Menenas.

3 Henens

3HAKOMCTBO C MHOI'OI'paHHUKaMH, I/I306pa)KCHI/Ie
MHOI'OI'PAaHHUKOB Ha pUCYHKaX, Ha ITPOCKIUOHHBIX
ICPTCIKAX.

OcHogHble npocmpancmeentvle huzypol
Hcmopus pazgumus nianumMempuy u cmepeomempuul.

4 Hepeas
HavansHbIe cBeJIeHUS 0 KyOe U MUpaMHJIe, HX
a3BépTkU U Mojenu. CeueHUsi MHOTOTPAHHUKOB.
Mnocoepannuxu, uzobpasxicenue npocmenuiux|
NPOCMPAHCMBEHHbIX — ueyp,  HeCyuwecmsyouux|
00BeKmos.
Suenens
[TonsiTrie 06 akCMOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIC/ICTBUS
13 HUX
Cnocobwt  3a0anusi  NpAMbIX U NIOCKOCMel 8

nipocmpancmee. 0Ob60o3nauenus NnpAMbIX U NA0CKOCHEl.

Tema: Ilpamvie u narockocmu 6 npocmpancmee. Illapannenvnocms npamoix u naockocmeii (12 u / 14u)

+ Y Beeoenue ¢ cm

epeomempuio (4u)

6 Henens

B3amMHO0E PaCIIOJIOKCHHE IPAMBIX B IIPOCTPAHCTBE!

MCPCCCKAOIINECA, MAPATIICIIbHBIC U CKPCIIMBAIOIIIHUECS




[IpsIMBIE.

I lapannenvroe NpoeKmuposanue. OcHognvlel
ceoticmea napannenrbHo20 NPOEKMUpOBaHUs.
H3zo00padicenue pasuvlx @Queyp 8 napaiienbHol
npoexyuu.

[[enmpanvHasn npoexyusi.

7 Hene1s

[TapasienbHOCTb NPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: MMApAJLICIbHbIE TIPSIMbIE B
[IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[apaJIEIbHOCTh IPSIMOM U MJIOCKOCTH.

Ceoticmea nepeceueHull NPAMbIX U NIOCKOCMEU

8 Henens

[TapamiensHOCTh MPSAMBIX U INIOCKOCTEN B
[IPOCTPAHCTBE: MapasliebHbIE PSIMbIC B
[IPOCTPAHCTBE; MaPAJUIETbHOCTD TPEX MPAMBIX;
apauIeIbHOCTD MPSIMON U IJIOCKOCTH.

Ceoticmea nepeceueHnull nPSAMbLX U NIOCKOCME.

9 Henesst

'YTJIBI ¢ COHANPABIEHHBIMU CTOPOHAMH; YIOJl MEXKIY
[IPSIMBIMU B ITPOCTPAHCTBE.

Ceuenus. H3zobpadsicenue ceyenuii nupamuosl, Kyoa u
NpusMbl, Komopuvle Nnpoxoosm uepe3 ux péopa.
H300padicenue nepeceyenus Noay4eHHblX NI0CKOCME.
Packpawusanue NOCMPOEHHbIX CeYeHull pasHbIMU,
yeemamu.

10 Hepeasn

HapaJ'IJ'IGJ'IBHOCTB ILTIOCKOCTEH: apaJlyICJIbHBIC
TJIOCKOCTH, CBOMCTBaA napajjiCJIbHbBIX IUIOCKOCTEH

Ceuenusn. M3obpadicenue ceueHutl nupamuovl, Kyoa u
npusmMvl, Komopwie Npoxooam uepe3 ux péopa.
H300pasicenue nepeceuens NOIY4eHHbIX NIOCKOCMELL.
Packpawiuganue NOCMPOEHHbIX CeYeHUli pa3HbIMU
yeemamu.

11 Hemens

|HpOCTeI71H1He IPOCTPAHCTBEHHBIE (PUTYpHI HA




MIOCKOCTH: TETpadip, KyO, mapaielenumnesn,
MMOCTPOEHUE CEUCHUI

Ceuenus. Hzobpadicenue ceuenutl nupamuowl, Kyoa u
npusmvl, Komopvie Npoxoosm uepe3 ux péopa.
H300padicenue nepeceuenis NOIYy4eHHbIX NI0CKOCELL.
Packpawusanue NOCMPOEHHbIX CEYeHUll PA3HbIMU
ysemamiu.

Tema: Ilepnenouxynaprnocmo npamulx u naockocmei (12 u /184 uz 26u)

12 nepens

[IeprieHIMKYIIIPHOCTD NPSAMOU U IIJIOCKOCTH:
[EPIIEHUKYJIIPHBIE IIPSIMbIE B IPOCTPAHCTBE, NPSMBIC
[apaJuIeIbHbIE U NIEPIEHIMKYJISIPHBIE K INIOCKOCTH

llosmopenue: meopema Illugazopa Ha niockocmu,
MpucoHOMempus NPAMOY20J1bH020 MPEY20bHUKA.

13 Hepensn

HepHeHI[I/IKy'HﬂpHOCTB HpﬂMOﬁ U IIJIOCKOCTH:
MCPICHANUKYJIAPHBIC IIPAMBIC B IIPOCTPAHCTBE, IMIPAMBIC
MMapaJJICJIBbHBIC U IICPIICHAUKYJISIPHBIC K IIJIOCKOCTH

Cesoticmea Kyba u npsamoy2oibH020 napaiieienuneod.
Boiuucnenue O1uH OmpesKos 8 Kyoe u npsimoy2oibHOM
napannenenuneoe.

14 ne

TIeJIst

[ [pr3HaK NEPHIEHIUKYISIPHOCTH MPSIMOM U IJIOCKOCTH,
TeopeMa O MPSMOW MEPHEHAUKYJISIPHON MNIOCKOCTH

Teopema o mpéx nepneHOuxyiapax (npsmas u
oopamuas,).
Yeon mesrcoy ckpewusarowumucsa npamoimu.

15 ne,

€IS

[Ipr3HaK nepneHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH,
TeopeMa O IPsIMOM MEPIEHIUKYJIIPHOMN INIOCKOCTH

[louck nepneHOUKyIAPHLIX NPAMBIX C NOMOULIO
nepneHoOuKyIapHelx — niaockocmei  Opmoz2oHanbHOE
npoexmuposaHue.

16 nemens

HCpHCHI{I/IKy.HSIp 1 HAKJIOHHBIC: PACCTOSAHNUEC OT TOYKH
/10 TIJIOCKOCTH, paCCTOAHUE OT HpﬂMOI\/’I J0 IIIIOCKOCTHU




Ilocmpoenue ceuenuli Kyba, npusmbvi, NPABUILHOL
nUpamMuobl ¢ NOMOWbIO OPMOLOHAILHOL NPOEKYUU.

17 uenensn

HepneH/:[HKynﬂp M HAKJIOHHBIC: paCCTOAHUE OT TOYKH
10 TINIOCKOCTH, paCCTOAHUC OT HpHMOﬁ J0 IIJIOCKOCTHU

Cummempusi 8  NpoCmMpancmee  OMHOCUMENbHO
niockocmu. Ilnockocmu cummempuil 6
IMHO202PAHHUKAX.

Tema: Yenvt mescoy npamoimu u naockocmamu (10 u/ 154 uz 16u)

18 Henensn

'YTIIBI B IPOCTPAHCTBE: YIOJ MEKIY MPSIMOU U
[JIOCKOCTBIO; IBYTPAHHBIN YIOJI, TMHEHHBIN Yroil
JIBYTPaHHOI'O yTJa.

[Ipsimoyzonvublll napaiieienuned; Kyo, uzmepenus,
ce0licMBa NPAMOY20]IbHO20 NApaJlielenuneod.

19 Hepens
'YTIIBI B IPOCTPAHCTBE: YIOJl MEKIAY MPSIMOU U
[JIOCKOCTBIO; IBYTPAHHBIN YIOJI, TUHEHHBIN YIoil
JIBYTPaHHOI'O yTJa.
Teopema 0 ouazonanu NPAMOY201bHO20

napasnnenenuneoa u ciedcmesue u3 Hee.

20 nenenn
[lepneHAMKyISIPHOCTD IJIOCKOCTEM: IPU3HAK
[EPIEHAUKYISIPHOCTU JBYX IJIOCKOCTEM.
Hoemopeﬂue: CKpeuusarouiuecs npsmbvie,
napannenvHvle  NJI0CKOCMU 8 CMAaHOapmMHbIX

MHO20CPAHHUKAX. Hapa napalieéslbHolx niockocmei
HA CKpeuuearowuxcs npiambslx, paccmosHue Me.?fC()y
CKpeuusaroyuUMUCs nPpAMbIMU 6 NPOCMbBIX CUM)AYUAX.

21 Hegeas

TeopeMa o TpEXnEepHEeHANKYISIPAX

Onyckanue NnepneHoOuKyisipos,
BLIUUCTICHUEPACCOAHULL  OM  MOYKU 00  MOYKU;
NpsAMOTU, NIOCKOCTIUL.




22 Hemeas

Teopema o TpéxnepreHauKyIsapax

Boiuucnenue paccmoanuii Mestcoy CKpeuusarujuMucs

MpAMBIMU C NOMOUWbIO NEPNEHOUK)TIAPHOU NIOCKOCHIU.

Tpéxepannvlil yeon, nepagencmea O MpEXSPAHHBIX|
27108

Tema:Mnozozpannuku (10 u / 6u) +

Y Bseoenue 6 cmepeomempuro (54)

23 Hexeyas

[IoHATHE MHOIOTPaHHUKA, OCHOBHBIE 2JIEMEHTHI
MHOI'OIPAHHHKA, BBIITYK/IbIE U HEBBIITYKIIbIE
MHOTOIPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma:
N-yrosipHas NpU3Ma; FPaHU U OCHOBAHHUS IIPU3MBI;
npsiMasi 1 HaKJIOHHAs IPU3MBbL; OOKOBas M TIOJTHAS
[IOBEPXHOCTb IIPU3MBL.

Ceuenus. Hzobpadicenue ceuenutl nupamuowl, Kyoa u
npusMbL, KOMmopbvie nPoxoosim uepes ux péopa

24 nenenas

[Tapannenenunen, NpsIMOYTOJIbHBIN NapajielenuIe] u
ero coiictBa. [lupamuna: n-yronbHasi nupammuia,
paHU U OCHOBaHUE NMUPaMU/ibl; OOKOBas U MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U yCEUEHHAs
MUpaMuIa.

Cesoticmea nepeceverull npAmMblX U N10CKOCmel.

25 Hemeas

DJIEMEHTHI IPU3MbI U UpamMuabl. [IpaBuibHbIE
MHOTOTPaHHUKU: TIOHATHE IIPABUIIBHOTO
MHOTOI'PAHHMKA; ITPAaBUJIbHAS [TPU3MA U NTPABUIIbHAS
MUPaMKJIa; IPAaBUIIbHAS TPEYToJIbHAs TUPAMUIA U
[paBWIbHBIN TeTpasp; KyO. [Ipeacrasnenue o
[IPABWJIBHBIX MHOTOTPaHHUKAX: OKTadp, T0ACKadIp U
MKOCadIp.

Hapa napailejlbHblx niockocmeil HaQ
CKpeuuearumuxcsls npAamsvlx, paccCmosHue MeDfCOy
CKpeuusaryuUMUucs npAMbIMU 6 NPOCMbIX cumyayusix

26 Hemes

|CI/IMMeTpI/I$I B IIPOCTPAHCTBE: CUMMETPHS

IBbmymzaze mHoz2oepanHuku.  Teopema 3ﬁﬂepa.|




OTHOCHUTEJILHO TOYKH, MPSMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B TUPAMUJIAX, TApAILICIICUIIeAaX,
[IPaBUJIbHBIX MHOTOIrPaHHUKaX. Beruucnenue
PJIEMEHTOB MHOTOTPAaHHHUKOB: pEOpa, TMaroHaIu, YTkl

[IpasunvHvle U NOAYNPABUNLHBIE MHO20CPAHHUKU.
[locmpoenue ceyenutl 8 nupamuoe, Kybe no mpém
mouxam na péopax. Coz0anue 8bIHOCHbIX Yepmedicell U
3anuce wazo8 NOCMpoeHUs.

Teopema Ilugpazopa, meopemvl KOCUHYCO8 U CUHYCOB
07151 mpéxepanHozo yaua.

27 "ueneis

[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
[MOBEPXHOCTHU MPSMOM NPU3MBI, IJIOIIAIb OCHOBAaHUH,
TeopemMa

0 OOKOBOH MTOBEPXHOCTHU MPsAMOI mipu3Mbl. [Lmomanb
OOKOBOI MIOBEPXHOCTHU U MOBEPXHOCTHU MTPaBUIIbHOMN
MUPaMUJIBI, TEOpEMA O TUIOMIA U OOKOBOI MOBEPXHOCTH
CEYEHHOW MUPaMUIbI

H300padicenue nepeceuenis NoIYy4eHHbIX NI0CKOCMELL.
Packpawiusanue NOCMPOEHHbIX CEeYeHUll PA3HbLMU
yeemamu. Memoo cnedos 01 nHOCmpoeHusl ceueHull

DniemeHmovl cheputecKoll 2eomempuil: 2e00e3udecKue
iunuy Ha 3emue

Tema: O6vémot muozocpannukos (6 u) + Y Bexmopuot 6 npocmpancmee (94 u3 14u)

28 Hexeuas

[onstue 06 06béMe. O0BEM nUpaMuIbl, IPU3MBI

[ lonamue 6eEKmMopa Ha niocKkocmu u 6 npocmpancmee.

Cymma  u  passocmv  8eKMopos, npasuio
napanienenunedd, yMHOMCeHue 6eKmopa Ha YUCLO

29 nexenas

[TousTue 06 00bEMe. OOBEM MUpaMubl, IPU3MBbI

Ymnooicenue 6exmopa ma uucno, pasnodicerue]
seKmopa no 6asucy mpéx 6eKmopos, He JedHCAuux 6
OOHOU NIIOCKOCU.

Pasnodcenue eekmopa no 6azucy mpéx 6eKkmopos, He
nexcauux 8 0OHOU NI0CKOCU

30 nenens

[TonsiTie 06 06béMe. OOBEM MUPaMUIBI, TPU3MBI

Cranaproe npousgeoenue, GblUUCICHUE Yeld MeHCO))
eexmopamu 6 npocmpancmee. lIpocmetiuiue 3a0aqu ¢
sexmopamu

IIpocmetiwiue 3a0a4u ¢ 6eKMopamu

1

(14 uz 16u)

Tema: Ilosmopenue: ceuenus, paccmoanus u yenvl (8 u) + 'Y Bekmoput 6 npocmpancmee (54 uz 14u) +'Y Yenvt mescoy npamvimu u nnockocmamu

31 Heneas




[Tonsarue 06 06béMe. OOBEM nUpaMubl, IPU3MBI

Ckansipnoe npousseoenue, SblUUCIEHUE Y2lad MeHCO))
sexmopamu 6 npocmparcmee. Ilpocmetiwiue 3adavu c
sexmopamu

I Ipocmetiwue 3a0auu ¢ sekmopamu

32 »enens

[TocTpoeHue ceueHnii B MHOTOTPaHHUKE.

I Ipocmetiwiue 3a0aqu ¢ 6eKMoOpamu.

Tpéxepannsiii yeon, HepaseHCmMea 0/l MPEXePaAHHbLX|
y2nos

33 Hegenasn

Brrancnenue paCCTOHHHﬁZ MCXKAY ABYMs TOYKaMHu, OT
TOYKHU 1I0 HpﬂMOI;'I, OT TOYKHU J0 INIOCKOCTH; MCIKIY
CKPCIIUMBAOITUMHUCH ITPAMBIMHA

/[eusicenus npoCmMpaHcmaa.
/[suoicenus u paseHcmeo gueyp

Omobpadicenus.

Obuwue ceoticmea 0BUIICEHULL.

34 uenensn

Brraucnenne YIJIOB: MCKAY CKPCIIMBAOIIIUMHCA

YIJIOB, YIJIOB MCKAY INJIOCKOCTSIMU

MPAMBIMU, MEKIAY HpHMOﬁ H IUNIOCKOCTBIO, ABYI'PAHHBIX

Buowi O0BUMNCEHULL. napanieibHulll nepemoc,
YEeHMPATbHASL CUMMEMPUsL, 3ePKATbHASL CUMMEMpPUsl,
1noBOpOM 8OKpY2 NPAMOU

I Ipeobpazosanus nodobus. llpamas u cghepa Diinepa.
[ "eomempuueckue 3a0a4u Ha NPUMeHeHUe QBUNHCEHUSL




TEMATUYECKOEIIVTAHMPOBAHUEYYEBHOI'OKYPCA

MJIOCKOCTH; KacaTeabHast
IUIOCKOCTH K cdepe;
Iomaab chepsl.
N3o0pakenue cdepsl,
1iapa Ha IJI0CKOCTH.
CeueHnus mapa
unnuHapudeckas
MOBEPXHOCTb,
obpasyromue
LWJIMHIPUYECKON
MMOBEPXHOCTH, OCh
LAJIMHIPUYECKON
noBepxHocTu. [{ummuap:
OCHOBaHUs U OOKOBast
MTOBEPXHOCTb,
oOpa3yroriasi 1 OCh;
IUIoIaabs OOKOBOU U
MOJIHOM TOBEPXHOCTH.
N3o00pakenne mumHIpa
Ha MJIOCKOCTH.
Pa3péprka nmimHapa.
CeueHust HWIMH]IpA

11 KJIACC
ba3oBsliii ypoBeHsb (68 yacoB) Yray6nenusiii yposens (102 yaca) DJ1eKTPOHHBbIEH CIIMCOK UTOTOBbIX CrnocoG601,eHKHUTO
HazBanune OcHOBHOE coJiepKaHue HasBanue paznena |OcHOBHOE (poBbICOOpa3oBalVIAHUPYEMBIXPE3y/IbTAaTOBCYKA3 roBbIXIJIAHMPYEM
pazaena (Tembl) (Tembl) Kypca, coJIep)KaHue TeJIbHbIepecypc aHMEMITanoBUX(pOPMHUPOBAHUS bIXpe3y/IbTaTOB
Kypca, (KOJIMUECTBO YacOB) bl
(KOJIMYECTBO
4acoB)
Tenaspamenusi | Chepa u map: neHTp, bubmuoteka [JOK (OnepupoBath MOHATUSIMU - YCTHBIN OIIPOC
(12 4.) pannyc, 1uamerTp; https://lesson.edu.r [[lunuHapHYeckas — MOBEPXHOCT,~ PELICHNE YUEOHBIX
IJIOMIab IIOBCPXHOCTH u/02.3/10 oOpasyromue  IIMHApUYecKoif! TPAKTHKO -
c¢epsl. Bzanmuoe OpPUEHTUPOBAHHBIX
MOBEPXHOCTH, oCh
pacnoyioxkeHue chepsl U . 3agau
[MIAHIPAYECKONH  TTOBEPXHOCTH.

- CAMOCTOATCIIbHAs

[wmHAp: OCHOBaHUA H 60K0Baﬂpa6OTa

IIOBEPXHOCTh, 00PasyoIas ¥ OCh,- KOHTPOJIbHAS
iomanas OOKOBOM M IOJHOMpadoTa.
[MOBEPXHOCTH.

OnepupoBath MTOHSATHSIMM.

Konnueckas MIOBEPXHOCTH,

oOpasyromue KOHHUYECKOH
HOBerHOCTI/I, OCb H BepHII/IHa

KOHMYECKOU ImoBepxHocTU. Konyc:
OCHOBaHUE u
oOpasyromass ¥ OCbh, IUIOIIAH
OOKOBOM M TMOJHOM MOBEPXHOCTH.
'V ceu€HHBIH KOHYC: 00pa3syrolue u
OCHOBaHHSA U OOKOBas

BEpIINHA,

BBICOTA,
MOBEPXHOCTb.
Omnepupoars noHsTusmu: Coepa
W miap: LEHTp, pajuyc, AUaMeTp,
MJI0MIa b TOBEPXHOCTU Cc(ephl.

BzanmMHoe pacronoxenue cdepsl
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(MJI0CKOCTH1O,
napasuieIbHON WUIn
NEPIEHIUKYIISIPHONU OCU
AJTUHIPA)
Konunueckas
MIOBEPXHOCTb,
oOpasyromue
KOHHYECKOU
IIOBEPXHOCTH, OCb U
BEpIIMHA KOHUYECKON
nosepxHoctu. Konyc:
OCHOBaHHE M BEPILHHA,
o0Opa3syro1as 1 oChb;
ioniaib 60KOBOU U
IIOJIHOM ITOBEPXHOCTH.
VY ceuéHHblil KOHYC:
00pa3yrolue u BHICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTb.
H3006paxeHne KoHyca Ha
mockocTH. Pa3zBéprka
KOHYyca.

CeueHust KOHyca
(TITOCKOCTHIO,
napasieaIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)
KomOuHnamust ten
BpalleHus U
MHOTOTPaHHHUKOB.
MHoOrorpaHHuk,
ONMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCAaHHAs B

\%§ TUIOCKOCTH, KacaTelbHas
MIOCKOCTh K cdepe, IUIomah,
ctepsl. N3o6paxkenue TeT
BpAICHUS Ha TUIOCKOCTH.
Pa3BépTKa NWIMHpPA U KOHYCA.
Ctpoutb ceyeHus
MHOTOI'PaHHHKOB METO/IOM|
CJIC/IOB, BBITIOJIHATH (BBIHOCHBIE)
TUIOCKUE YEepPTe)KU M3 PHUCYHKOB
MPOCTBIX OOBEMHBIX (QUIYp: BUJ
CBEpXY, COOKY, CHU3Y.

Ceuenust uuanHapa (napamieabHO
17} NEPIICHINKYIISIPHO oCH),
ceueHMs] KoHyca (mapauieibHOE
OCHOBAHHIO U TIPOXOJIAIIEE Yepes3
BEPIIUHY), CEUCHUS MIapa.

Pemate 3a7auum Ha HaXOXJICHUE
TE€OMETPHUECKUX  BEIMYHMH IO
oOpa3uaM  WIM  aIropuTMawm,
PUMEHSS W3BECTHBIE
AHAJMTUYECKHE  METOJbl  IpH

[peIeHnn CTaH/IapTHBIX|
MaTEMaTHUYECKUX 3a1a4
Berancaars ILIOIA N

MOBEPXHOCTEW TeJl BpAILEHUS C
MpUMEHEHUEM bopmyi;
BBIYHCIISITH COOTHOIICHHUS MEXKTY|
TIJTOIIAISTMH MOBEPXHOCTEN
Mo100HBIX (uryp.




MHOT'OT'paHHUK WJIA B
TEJIO BpalllCHUA

TenaBpanenus
(24 4.)

Huwmaapuyeckas
IIOBEPXHOCTb,
obOpasyromue
LUAJIMHIPUYECKON
MTOBEPXHOCTH.
Hunmuuap. Hpamon
KpyTroBOM
uwmaap. [momans
MMOBEPXHOCTHU
LHWIMH]pA.
Konnueckas
MIOBEPXHOCTb,
oOpazyrorue
KOHUYECKOU
MTOBEPXHOCTH.
Konyc. Ceuenue
KOHyCa
IJIOCKOCTBIO,
napajuieIbHON
IJI0CKOCTH
OCHOBaHMUSI.

VY ceu€HHBI KOHYC.
N3o6pakenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB.
[Tnomans 6okoBOM
MMOBEPXHOCTHU U
MOJIHOMN
MTOBEPXHOCTHU
KOHyCa

bu6mmoreka [JOK
https://lesson.edu.ru

02.3/10

CB006OIHO OIIePUPOBATH
MOHSITUSIMHU WIHHIPUYECKas]
MOBEPXHOCTH, KOHHYECKas]
MOBEPXHOCTb, chepuueckas
MOBEPXHOCTb, o0pazyromue
noBepxHocrer. Tema BpameHus:
WIMHIP, KOHYC,  YCEUEHHBIH
KoHyc, c(epa, map. Bzaumuoe
[pacroIoKeHue cdepsl u
MIOCKOCTH, KacaTeJbHas

MJIOCKOCTH K cepe.
M300paxxeHre Tesl BpallleHus Ha
MJI0CKOCTH. Pa3BépTKa IuIMHApa U

koHyca. Cummerpus cdepsl U
apa.
Pemars 3a1a4u HA

OKa3aTCJIbCTBO MAaTCMATHYCCKHX]
OTHOIIICHUI n HaXOXIACHUC
rCOMCTPHUICCKUX BCINYHH,
MPUMCEHAA N3BECTHBIC MCTOABI IIPU
[PCHICHUN MATCMATHYCCKUX 3aj1ay

MOBBIIICHHOI'O U BBICOKOI'O YPOBHA

CII0KHOCTH.
[ IpuMeHATH [IPOCTEUILINE
[IPOrpaMMHBIE cpencrsa "

QJICKTPOHHO-KOMMYHHUKAIIUOHHLBIC

- YCTHBIN Omnpoc

- peuieHne y4eOHbIX
U IPaKTHKO -
OpPUEHTHUPOBAHHBIX
3agad

- CAMOCTOSITENIbHAS
pabota

- KOHTPOJIbHAS
pabora.

CHCTCMBI npu pCeUICHUN
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Crepeomerpuuecku
€ 3a7]auu Ha
JI0Ka3aTeNIbCTBO U
BBIUHCIICHHE,
MMOCTPOCHUEM
CEUYEHU LWIMHAPA,
KOHYyca.
[Tpuxnagaeie
3a/1auu, CBA3aHHBIC
C LIJIMHIPOM.
Cdepa u map.
Ilepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
chepsl
IIJIOCKOCTBIO. Bun n
n300pakeHUE
niapa.

VYpaBHenue chepbl.
[Tnomans chepsl n
€€ JacTeu.
Cummertpust cepsl
U m1apa.
CrepeomeTrpuuecku
€ 3aJauu Ha
JI0Ka3aTelIbCTBO U
BBIYHUCIICHHE,
CBS3aHHBIE CO
cdepoii u mapom,
MIOCTPOECHUEM HUX
CEUYEHUI
IJIOCKOCTBIO.
[TpuxnagHeie
3a/1auu, CBA3aHHbIC
co cepoii u

CTEPEOMETPUUECKUX 3a/1a4.
3BnekaTb, mIpeoOpa3oBLIBATH U
MHTEPIPETHPOBATH HH(OPMAIIHIO
0 IIPOCTPAHCTBEHHBIX|
reOMEeTPUYECKHIX ¢urypax,
NpE/ICTaBICHHYIO Ha 4YepTek,ax u
PHCYHKaX.

[TpuMeHATh TONTyYEHHBIE 3HAHUS
Ha TIPaKTUKE: CpaBHUBATh U
QHAJTN3UPOBATH peanbHbIe
CUTyalluu, IPUMCHATh NU3YUCHHBIC
MOHATHUA B HPOHECCC TMOUCKAQ

peLIeHHS MaTeMaTU4eCKH
c(hOpMyJIUPOBAHHON  MPOOIIEMBI,
MOJICITUPOBATh peabHbIe

CUTyallUM Ha S3bIKE€ TE€OMETpUH,
MCCIIEIOBATh MOCTPOCHHBIE
MOJIENIM €  HCHOJb30BaHUEM
T€OMETPHUECKUX  TOHATHH U
TeopeM,  amnmapara  anreOpsi;
pelmatb NpaKkTUYECKHUe 3ajauu,
CBSI3aHHBIE  C  HaXOXKJCHUEM
reOMETPUUECKUX BEITMYHH.
[Toctpoenne CEUYCHHUM
MHOT'OI'PaHHHUKOB U TeJl BpaIlleHUs:
CeueHUs LWINHIApa (MapajuleIbHO
17 MEPIEeHIUKYISIPHO ocn),
CEUeHUs KOHyca (MapajijiesibHOe
OCHOBAHHIO W TIPOXOJISIIEE Yepes3
BEPILINHY ), CEUCHHSI 1apa, METO/IbI
MOCTPOCHUST ~ CEUEHHWiIl:  MeToJ|

CJIICOOB, METOA BHYTPCHHETO




IapOM.
[ToBTOpEHMeE:
OKPYXHOCTb Ha
IUIOCKOCTH,
BBIYHCIICHUS B
OKPY>KHOCTH,
CTaH/IapPTHHIE
noxoous
Pazmuunsie
KOMOWHAIINHU TeJ
BpAIICHUS U
MHOTOTPaHHUKOB.

3aaun 1o TEMeE

«Tena u moBepxHOCTH

MPOCKTUPOBAHUS, METO]I IEPEHOCA|
CEKYILEHN TIIOCKOCTH.

BpaICHUS»
Ananutudeckasireo| [losropenue: bubnnoreka [JOK CBOOOIHO  OmEpHPOBaATh- YCTHBIN OIIPOC
metpus (15 4.) KOOpIMHATBI https://lesson.edu [mMOHATHAMMU: BEKTOPBI B[ PCIICHHC y4COHBIX

BCKTOpa Ha -ru/02.3/10 IpOCTpaHCTBe, omepauuu  Hal TPAKTHKO -
TIJIOCKOCTH U B OPUEHTHPOBAHHBIX

BEKTOPAMH. Bekropnoe
MIPOCTPAHCTBE, Croit 3ama4y

MHOKEHHE BEKTOpOB. CBOWCTB

CKaJISIPHOE YMHOKCHHE BCKTOPO OHCTBA camocrosiTernbHas
POU3BE/ICHHE BEKTOPHOTO YMHOXEHUSL.\haG0Ta
BEKTOPOB, Hps[MoyronLHas[ CUcCTeMa- KOHTpPOJILHAs
BBIYMCIICHHUE YTJIa KOOpAMHAT B  IPOCTPAHCTBE.padoTa.
MCXKIY BCKTOpaMH Koopaunatst BEKTOpA.

B IIPOCTPAHCTBE.
YpaBHeHue
MIPsIMOH,
MPOXOIAIIEH uepe3
JIB€ TOYKHU.
YpaBHeHue
IIJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
IJIOCKOCTH B

OTpEe3Kax

PaznoxeHue BekTopa Mo Oasucy.
KOoOpAnMHaTHO-BEKTOPHBII  METOJ|
[PU PELIEHUH T'€OMETPUUYECKUX|

3ajad.
CB00O0OIHO OTIepUPOBATH
MOHSATHUSMH, COOTBETCTBYIOIIHMHY|
BEKTOpaM ¥  KOOpAMHATaM B
MPOCTPAHCTBE.
Brinonaare JIEeUCTBUS Haj
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Bekropnoe
MPOU3BEICHUE.
JInHelnpie
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBAHU
e AHanuTH4YecKHe
METOJbI pacyéra
yIJIa MEXIY
MPSAMBIMHU U
IIOCKO-CTSIMH B
MHOTOIpaHHUKAaX.
dopmyna
paccTosHUs OT
TOYKH 10
IUIOCKOCTH B
KOOpJMHATAX.
Haxoxnenue
[PacCCTOAHUIN OT TOUKHU
1O MJIOCKOCTH B KyOe
Y IIPaBUIIbHOM

BCKTOpaMHU.

Pemars 3amaun Ha
JI0Ka3aTeJIbCTBO
MaTeMaTHYeCKUX OTHOIICHUN U
HaX0XJICHUE T€OMETPUUECKUX
BEITUYHH, TPUMCHSISI U3BECTHBIE
METO/IbI IIPU PELICHUH
MaTEeMaTHYECKHX 3a7a4
MOBBIILIEHHOTO U BBICOKOT'O
YPOBHS CIIOKHOCTH

N3Bnekarsb, mpeoOpa3oBLIBATH U
WHTEPIPETUPOBATH
“H(pOpMAIIHIO O
MIPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUrypax,
MIPEJICTABICHHYIO Ha YePTEIKAX
U PUCYHKax

nupamMuie
IMoBTOpEHUE, CeueHnus bubnuoteka [JOK |CBo6oaHO ONEPUPOBATh- YCTHBIN OMPOC
0000uenne u MHOT'OTPaHHUKOB: https://lesson.edu [moHsTHAMH, CBA3aHHBIMHU cf PeleHne yueOHbIX
CHUCTeMaTHU3alusl | CTaHAApTHBIE .ru/02.3/10 VITaMH B TIPOCTpAHCTBE: Mexkyl MPAKTHKO -
3HaHui (15 4.) MHOI'OTPaHHUKH, . OPHUEHTUPOBAHHBIX
MPSIMBIMU B IIPOCTPAHCTBE; MEXKTY)|
METO/I CJIEIOB, . 3anaqy
CTaHJapTHbBIE TPAMOU H TLIOCKOCTBIO. - CAMOCTOSITENbHAS
TLIOCKOCTH, CBob6oHO ONEPUPOBAThn,GoTa
repeceyeHus MOHSTHSIMH, CBS3aHHBIMH  C
MPSIMBIX H MHOTOTpaHHUKAMHU.
ILIOCKOCTCH CoboxnHO pacro3HaBaTh
IlapamnensHbie OCHOBHBIE BU/Ibl MHOTOTPaHHHUKOB
TPAMPIC H (mpu3ma nipamuza
TIJIOCKOCTH: p ’ . p ’
MPSIMOYTOJIbHBIN

IapaJijiCJIbHBIC
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CEYCHMUS, paCUET
OTHOIICHUH, YTJIbI
MEXIY
CKPEIIHBAIOIIUMUC
S IPSIMBIMH
[lepnennukyasipHbI
€ TIpsIMbIC U
IJIOCKOCTH:
CTaHJapTHBIE TTapbl
MePIEeHIUKYIISIPHBI
X INIOCKOCTEH U
MPSIMBIX,
CUMMETPUU
MHOTOTPaHHUKOB,
Teopema 0 TPEX
MePIeHIUKYIISIpax,
BBIYUCIICHUS JJIUH
B MHOTOTpaHHUKAX
[ToBTOpEHue:
IO
MHOT'OYTOJIbHUKOB,
bopmyIbl A5
TUIOIIAJIEH,
COOOpaxeHus
nosoous.
[momaan ceueHui
MHOTOTPaHHUKOB:
rionaau
[MOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHUS
moaoous

napaiesnenumnen, kyo).

Knaccudunuposats
MHOTI'OI'paHHUKMU, BBI6I/Ip as
OCHOBaHMSA 115 KJIacCU(DUKAIUH.

CBob6osiHO OIEepUpPOBATh
MOHATUSAMH, CBA3aHHBIMU C
CEYeHUEM MHOT'OTPaHHUKOB
MJIOCKOCTBIO.

BrimosHaTh apajuiesIbHOE,

[EHTPAJILHOE M OPTOTOHAJIBHHOE
npoekTHpoBanue  Quryp  Hal

MIOCKOCTB; BBITIOTHSATH
M300paKCHUS dburyp Ha
MIOCKOCTH.

Ctpouts ceueHus

MHOTOTPAaHHUKOB  pa3IMYHBIMHY|
METOJ1aMH, BBITIOJIHSTh
(BBIHOCHBIE) TUIOCKUE YEPTEXKH U3
PUCYHKOB IPOCTBIX OOBEMHBIX
(buryp: Bua cBepxy, COOKy, CHH3Y.

[Toctpoenne CEUYCHUM
MHOTOTPAaHHUKOB U T€Jl BPALLICHHUS:
CeUeHUs WINHApa (MapajuienbHO
151 MEepIEHIUKYISIPHO OCH),
CEUYEHUs KOHyca (IapajljIesIbHOE]
OCHOBaHHUIO U IPOXOJSIIEe Yepes
BEPILKHY ), CEUEHUs 111apa, METOIbI
MOCTPOEHUSI  CEUECHHH:  METOJ|
CIeI0OB,  METOJ  BHYTPEHHEro
[IPOEKTUPOBAHUSI, METO]] TIEPEHOCA]
CEKYILEH TIIOCKOCTH.




O0BéM
MHOTOTPAHHUKA
17 41.)

O0béM Tena.
O06BEM
MPSIMOYTOJIBHOTO
napajuiesienumnesaa.
3amaun 00
YABOCHHUH Ky0Oa, O
KBajipaType Ky0a; o
TPUCEKIINH yTa.
CrepeomeTrpuuecku
€ 3aJa4u,
CBSI3aHHBIE C
00BEMOM
MIPSIMOYTOJIBHOTO
napasuieNenunena.
[Ipukiagueie
3a/la4yM, CBA3aHHbBIC
C BBIYUCIICHUEM
00béMa
MIPSIMOYTOJIBHOTO
napasuieNenuneaa.
O6béM npsiMoit
MIPU3MBI.
CrepeomMeTrpuuecku
€ 3aJa4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MpsIMON
TIPU3MBI.
[Ipuxnagueie
3aJ1a4M, CBSI3aHHbBIC
¢ 06bEMOM TIPAMOiA
TIPU3MBI.
Brruncnenue
00BEMOB TeJ C
MTOMOIIIBIO
OIPENIEIIEHHOTO

bubmmoreka [JOK

https://lesson.edu
.ru/02.3/10

CBobomHO  omepupoBaTh

nouaTusMu. OO0béM. OCHOBHBIC
cBoiictBa 00BEMOB Ten. Teopemal
00
napajuiejenunea u CIeACTBUS 13

Heé. OOBEM TPAMON U HAKIIOHHOM

00béMe  MPAMOYTOJILHOTO

MMPpU3MbI, HUJIWHAPA, TUPpAMHUAbI U

koHyca. OOBEM I1apa ¥ MapoBOro
CerMeHTa.
Pemats 3a7a49u Ha

ITOKa3aTeJIbCTBO MaTEMaTHUYECKHX|
OTHOIICHUH u HaX0XKJICHUE
FEOMETPUUYECKUX
MPUMEHSIS U3BECTHBIE METOJIbI IIPH|
pEUICHUM MaTEeMAaTHYeCKUX 3ajay

MOBBIIICHHOT'O U BBICOKOI'O YPOBHAI

BCJINYHH,

CII0’KHOCTH.
[IpuMeHATH NONy4YEHHBIE 3HAHMS
Ha

IMPAKTUKCE: CpaBHHBATb H

AQHATN3HPOBATH peabHBIE
CUTYallld, IPUMEHSATh U3YUYCHHBIE
MOHATHSI B TMPOIECCe TOUCKA
perieHus MaTeMaTHYeCKH
c(hOpMyIUPOBAHHON  MPOOIIEMBI,
MOJIETTUPOBATh peanbHbIe
CUTyallud Ha sI3BIKC TEOMETPHH,
MCCIIE/IOBATh MTOCTPOCHHBIC

MOICIH C HUCITIOJIB30BaHHUEM

TCOMETPHUICCKUX TOHSITHH u
TCOPEM, arrapara aJ'IFC6pLI;
peiaTb MPAKTHYCCKUC 3alla4H,

- YCTHBIN OIIPOC

- pereHue yueOHbIX
U PAKTHKO -
OPUCHTUPOBAHHBIX
3agad

- CAMOCTOSITEIIbHAS
pabota

- KOHTPOJIbHAS
pabora.

CBA3aHHBIC C HaxX0XJCHUECM|
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unTerpana. O0bpém

rCOMCTPHUYCCKUX BCIIMYUH.

HaKJIOHHOH KoMOuHammu Ten BpamieHus u
HPU3MEL, MHOTOTPaHHUKOB. [Ipusma,
MUPAMUIBI.
. BIMCAaHHAs B LIMJIMHJIP, ONUCAHHAS]
dopmyna o0bEMa I
ITHPaMUIBL. okojio 1uiauHapa. IlepeceueHue
OTHOIICHHE cheppl W 1mmapa ¢ TUIOCKOCTHIO.
00BEMOB nupaMua Kacanue mapa J51 C(l)epbl
C OOIIMM yTIIOM. MJIOCKOCTBIO. [Tonsarue
CrepeomeTpuiecku MHOTOTPaHHUKA, OIUCAHHOTQ
© 3ajatu, o0K0710 cepsl, cepsl, BIUCAHHOMN
CBSI3aHHBIC C
N B MHOTOTPAaHHHMK WJIU  TEJO
o0BEMamMu
HaKJIOHHOH BPALLICHHS.
MIPU3MBI,
MUPAMUJIBI.
[Ipukiagueie
3a7a4M 10 TEME
«OOBEMEI TEY,
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
TIPU3MBI,
MUPaAMU/IBI.
I IpuMeHeHne
00BEMOB.
Beruucnenue
[PACCTOSIHUS JI0
MJIOCKOCTH
O6némpiTena (5 | TTonstre 00 00BEMeE. bubnmuorexa [IOK [Mmets IpeACTaBIICHUE OF YCTHBIH OIIPOC
1) OcHOBHBIE CBOICTBA https://lesson.edu [KOMOMHAIMK Ted BpamieHHss M- PCIICHHE YUeOHBIX
06796}4013 TCIL. -ru/02.3/10 MHOTOIPaHHUKOB. MHororpanauk, 1 TPAKTAKO =
O06bEM UIHHpA, Ny OPUEHTHPOBAHHBIX
N ONMHCAaHHBIN OKOJIO cdepsl, cdepa,
koHyca. O0béM 11apa u 3ajad
BIHCAaHHAS B MHOTOT'PAHHUK, VUM
I0maab chepol CcaHHa ororpa » WML camocrosTenpHas
[Moxo6HbIE Tea B Teno Bpamenus. Ilomarne  00pha507a
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MPOCTPAHCTBE.
COOTHOIIICHUS MEXTY
[IOIIAISIMHA
MOBEPXHOCTEH, 00bEMaMHU
MOTOOHBIX TEI

00BEMeE.

'YMeTh MpUMEHSTh MPH PEIICHUN
3a7a4: OcHOBHBIC CBOICTBA
00BEMOB Ten. Teopema 06 00bEME
MPSIMOYTOJIBHOTO
napajuiejenumnea u CIeACTBUS 13
Heé. OOBEM 1IMIMHIpPA, KOHYCA.
O0BEM 11apa 1 TIomaas chepsl.

OnepupoBaTh NOHIATUSIMHU:

MOJIOOHBIE TENA B

MPOCTPAHCTBE. Y METh

MPUMEHSATh MPU PEIICHUN

3a1a4: COOTHOIICHUS MEXTY

TJIOIIASIMU TTIOBEPXHOCTEM,

00BbEMaMHU OJOOHBIX TEI.
Bemauciares 00bEMBI M IUIOLIAAN
MMOBEPXHOCTEM TEN BpalleHUs ¢
MPUMEHEHUEM bopmy;
BBIYUCIISITH COOTHOUIEHUSI MEXKIY)|
TJIOIIAISIMH MMOBEPXHOCTEN,

00BEMaMU TOJOOHBIX GUTYD.

ILnomanu
NMOBEPXHOCTH U
00bEMBI
KpyrJiasix tea (9
4.)

O0BéM
HWIHH]IPA.
Teopema 06
00BbEMeE MPSAMOTo
IATAH]IPA.
ITnomanu 60xKoBOI
M TIOJTHOM
MMOBEPXHOCTHU
IAIAH]IPpA
Brruucnenue
00BEMOB TeJI ¢

bu6mmoreka [IOK

https://lesson.edu
.ru/02.3/10

CB00OOIHO OTIepUPOBATH

MOHSTUSIMMU . ITmomansy
MOBEPXHOCTU LIWIMHJpa, KOHYca,
miomanb chepsl M e€ dacTei.
[TomoOue B

OtHolIeHne 00BEMOB, IUIOIIANCH

IIPOCTPAHCTBE.

[IpeoOpazoBanme nmoao0us,
romMoTeTus. Pemrenue 3amay Ha)

MIOCKOCTH C  HCIIOJIB30BaHHEM

MOBEPXHOCTEH MOJOOHBIX (QUTYP.,

- YCTHBIN OIIPOC

- peleHne y4eOHbIX
U IIPAKTUKO -
OpPUEHTHUPOBAHHBIX
3amay

- CAaMOCTOSITENIbHAS
pabota
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MIOMOIIbIO
OIPEIEIIEHHOTO
unrerpaia. O0bEM
KOHYyca.

[Tnomanu 60oxoBoM
Y MOJIHOU
MMOBEPXHOCTHU
KOHYyca.
CrepeomeTrpuuecku
€ 3aJa4u,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB
UWJIMH]IpA, KOHYCA.
[Ipukiagueie
3a/1a4d 10 TeMe
«O0BEMBI U
IO
IIOBEPXHOCTEH TeJI.
O6béM mapa u
LIapOBOT'O CEKTOPA.
Teopema 06
00BéMe 1mapa.
[Tnomans chepsl.
CrepeomeTrpuuecku
€ 3aJauu,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 11apa,
1apOBOTO
CETMEHTa,
IapOBOTO CEKTOPA.
[Ipuxnagseie
3a/1a4M 10 TeMe
«O0BEMEI TE»,
CBSI3aHHBIE C

CTEPEOMETPUUYECKUX METO/IOB.
Perate 3a1a41 Ha JI0Ka3aTEIHCTBO
MaTeMaTUYECKUX OTHOIICHUN ¥
HaXO0X/JICHUE FEOMETPUUECKHUX
BEJIMYUH, NPUMEHSS W3BECTHBIC
METO/IbI npu perieHuy
MaTeMaTHYeCKUX 3a/1ay
MOBBIIIIEHHOTO U BBICOKOT'O YPOBHS]|
CII0KHOCTH.

[IpuMeHATHh MONyYEHHBIC 3HAHMS
Ha TIPAKTUKE: CpPaBHHUBATh M|
QHATM3UPOBATH peanbHbIe
CUTyaluy, IPUMEHATh N3YUYEHHBIE
MOHATUS B MPOILECCE IOUCKA|
pereHus MaTeMaTUYECKH|
c(hOpMyJIUPOBAHHON  MPOOIIEMBI,
MOJICIIUPOBATh peanbHbIe
CUTyallul Ha SI3bIKE TE€OMETPHH,
MCCIIEIOBATh MTOCTPOEHHBIE
MOJIEH C HCIIOJIb30BaHUEM
FEOMETPUYECKUX  MNOHATUH W
TeopeM,  amnmapara  anreoOphl;
pemarb MNpPaKTUYECKUE 3ajJlayu,
CBSI3aHHBIE  C  HAXO0XJICHHEM|
F€OMETPUUYECKUX BETUYHH.
KomOunammu Ten BpamieHus W
MHOT'OI'PaHHUKOB. [Ipusma,
BITMICAHHAs B IIWJIMH/IP, ONMCAHHAS]
okojo 1umiauHapa. IlepeceueHne
cheppl W 1Iapa C TUIOCKOCTHIO.
Kacanne mmapa u  cdepsl

TIJIOCKOCTBIO. Ilonsarue




00BEMOM I1apa u
TIJIOIIAIBIO CEPHI.
CootHomieHus
MEXTy TUTOINAISIMU

MHOT'OrpaHHUKa, OIIMCAaHHOI'O
0KO0JIO cdepbl, cepbl, BIHUCAHHON

B MHOT'OT'paHHUK Ui TCIIO|

. BpaIlCHUSI.
MMOBEPXHOCTEH U
o0bEMaMu
MOJIOOHBIX TEII.
IToxoOuEbIe Tena B
MPOCTPAHCTBE.
M3meHneHne o0bpEma
MpU IOJOOUH.
CtepeoMeTprIecKre
3aJ1auu, CBA3aHHBIC C
BBIUHCIICHHEM
00BEMOB TETT U
rIomanaeu
[MOBEPXHOCTEU
BexTopb! 1 BekTop Ha ImI0CKOCTH U bubmuoreka [JOK (OnepupoBarth MOHSTUSIMH:- YCTHBIN OTPOC
[OOP/IMHATLI B | B [IPOCTPAHCTBE. https:/lesson.edu.ruBekTopsl ¥ KOOpAMHATHl B PCLICHHE YUCOHBIX
MPOCTPAHCTBE | (Crio)KeHHUE W BHIYMTAHUC 02.3/10 NPOCTpAHCTBE Bekrop Ha¥l TPAKTHKO -
(10 4.) BEKTOPOB. Y MHOKEHUE OpPUEHTUPOBAHHBIX
MIOCKOCTH W B TIPOCTPAHCTRBE.
BEKTOpA Ha YHCIIO. 3ajay
Pasnoxxenne BekTopa 1mo Crnosxerue " BRIMUTAHNC. a\ocTosTenbHAas

TPEM HEKOMILJIAaHAPHBIM
BekTopaM. IIpaBuio
napajuleJenuneaa.
Pemenne 3amauq,
CBSI3aHHBIX C
MIPUMEHEHHUEM TPaBUII
JEUCTBUN C BEKTOPAMH.
[IpssMmoyronbHas
CHCTEMa KOOpJMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4uu B
KOOpAMHATAX. YTOI

BEKTOPOB. Y MHOKEHHE BEKTOpA HA|
yucio. PasznokeHue BeKTOpa IO
TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
IIpaBuio
Pemienre 3amad, CBSA3aHHBIX C
[IPUMEHEHUEM IIPABUI ACUCTBUH C

HapaJureJCenuIicaa.

BCKTOpaMHU.

OnepupoBaTh MOHATHSIMHA
[IpssMoyronbHas cucrema)
KOOpPIMHAT B  IPOCTPAHCTBE.
Koopannatsl BEKTOpA.
IIpocreiimue 3a7a4u B

pabota
- 3a4eT
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MEXy BEKTOPAMH.
CxanapHoe

IMPOU3BCACHUC BCKTOPOB.

Beruucnenue yrios
MEXly NPSIMBIMU U
IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBI
HMETOANPUPEIIEHUUTEO0
MeTpHUUYECKUX3aau

KOOpAUHATAX. Yron MEXKIY|
BEKTOPaMH. CkansipHoe
[IPOU3BEICHNE BEKTOPOB.
Beruucienue YIJI0B MEXKLY)|
[IPSIMBIMU u IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA  METOJ]]
[P PEIIEHUM TI'€OMETPUUYECKUX|
3a/ad.

l3BiiekaTth, IpeoOpa3oBHIBATh M
MHTEPIPETHPOBATh HH()OPMAIHIO
0 MIPOCTPAHCTBEHHBIX
rEOMETPUYECKUX ¢durypax,
[IPEIICTAaBICHHYI0 Ha 4eprexax U
[PUCYHKaXx.

[IpumensiTh
reoMeTpHuecKue (GaxThl
JUISL pelieHus
CTEepEOMETPUUECKHUX
3ajad,
MIpeIoJIararonx
HECKOJIBKO 11aros|
pELIEHNs, ECIIH YCIOBHS
IIPUMEHEHUSI 3aJlaHbl B
SABHOM popme.




[loBTOpEHME,
00001IIeHne 1
cUCTeMaTU3au
s1 3HaHmii (7 4.)

OcHoBHBIE QUTYPHI,
(baxThl, TEOpEMBI Kypca
IUTAaHUMETPUH. 3a1auu
IUTAHUMETPUH U METOAbI
UX PELICHHUS.

OcHoOBHBIE QUTYPBI,
(baxThl, TEOpPEMBI Kypca
cTepeoMeTpuu. 3a1aun
CTEPEOMETPUH U METOMBI
UX pPELICHUs

bubmuoreka [JOK

https://lesson.edu
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IIpuBoauTh [IPUMEPBI
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B INPHUPOAE W
PKU3HHU, PACIIO3HABATh IIPOSIBICHUE,
3aKOHOB T'€OMETPUHU B UCKYCCTBE.
[IpuMeHsTh MONy4YeHHbIE 3HAHUS
HAa  TpPaKTHKE: aHAJIM3UPOBATh
[pealibHbIE CUTYallMd U MPUMEHSTH
M3Yy4YEHHbIE TIOHATHSA B IIPOLECCE
[OKMCKA PELIEHUS MaTeMaTH4YECKU
c(OpMYJIUPOBAHHON  TTPOOJIEMEI,
MOJIETTUPOBATh peaybHbIE
CUTyallud Ha s3bIKE TEOMETPUH,
MCCIIEIOBATD MOCTPOCHHBIE]
MOJIEIN  C  HCIOJb30BaHUEM
FEOMETPUUYECKUX  TOHATHH U
TeopeM,  anmapara  anreOphl;
pelate MpakTUYeCKHWe 3ajaud,
CBA3aHHBIE C  HAaXOXKJIEHUEM
reOMEeTPUYECKUX BETUYMH.
Pemate 3amaun Ha HaXOXKIECHUE
F€OMETPUUECKUX  BEJIMYHMH 10|
oOpa3iaM  WJIM  alrOpUTMaM,
pPUMEHSS W3BECTHBIC
AHAJMTUYECKHE  METOJbl  IpH

[peLIeHUN CTaHJAPTHBIX
MaTEeMaTHYECKUX 3a1a4 Ha
BBIYMCIICHUE YIJIOB MEXY|

CKPEIIUBAIOIIUMUCS TPSIMBI- MH,
MEXy MpsSIMOW M IUIOCKOCTBIO,
MEXTY TIIOCKOCTSIMM, IBYTPAHHBIX|

YTJIOB.

- YCTHBIN OIIPOC

- pereHue yueOHbIX
U TIPAKTHKO -
OpPUEHTUPOBAHHBIX
3agad

- CAMOCTOSITENIbHAS
pabota
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Brranciaars 006EMBI U ILIOMIAIN
MOBEPXHOCTEH
MHOT'OTPaHHUKOB (IIpU3Ma,
MMpamuia) ¢ MpUMEHEHHEM
(hopMyIT; BEIYHCTISTH
COOTHOUICHUS MEXIY
IIJIOIIAIMU IIOBEPXHOCTEH,
00BEMaMU ITOT0OHBIX
MHOTOTPaHHUKOB

IMoBTOpEHHE,
0000meHnne u
cucTeMaTU3alus
3HaHui (22 4.)

O6oOmaroree
MMOBTOPEHUE
MOHSATUH U
METOJ0B Kypca
reomerpun 10-11
KJIacCOB,
CHCTEMAaTU3alHs
3HAHHH.
Vcropus pa3BuTHA
CTEPEOMETPUHU KaK
HayKHU U €€ poJib B
[pa3BUTHHI
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOT UM

bubmuoreka [JOK

https://lesson.edu
.ru/02.3/10

Pemiats 3aJa4d Ha 10Ka3aTCJIbCTBO,
MaTEMaTHYCCKUX OTHOIICHHH U
HaXO0XJICHUC TCOMCTPHUICCKUX
BCJINYHH,
MCTOABI

MAaTEMATUYCCKHUX

IIPUMEHSAST U3BECTHBIC
pu pelieHny
3az1ay

MOBBIIIEHHOT'O ¥ BBICOKOT'O YPOBHS]

CII0KHOCTH.

[IpumensaTs IIpOCTENUIINE

MIPOrpaMMHBIE cpencrsa "

PIIEKTPOHHO-KOMMYHUKAIIMOHHBIE

CUCTEMBI pu peueHny

CTEPEOMETPUYECKUX 3a]1a4.

W3BnekaTh, mpeoOpa3oBbIBATE U

MHTEPIPETUPOBATh HMH(OPMAIIHIO

0 IIPOCTPAHCTBEHHBIX

Qurypax,

MPEACTABICHHYIO Ha 4YepTekax M|

[PUCYHKaX.

rCOMCTPHUICCKUX

[IpuMeHATh MONy4YEHHBIE 3HAHMS

Ha  IPAKTHUKC: CpaBHHUBATL U

AHAJIU3UPOBATH PCAIBHBIC

- YCTHBIN OIIPOC

- peleHrne yu4eOHbIX
1 [IPAKTHUKO -
OPUEHTUPOBAHHBIX
3a1a4

- CAMOCTOSTENIbHAS
pabota

CUTyalluu, NPUMCHATH NU3YUCHHBIC
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MOHATHUA B  HOPOHCCCC TMOUCKAQ
pPCIICHUA MaTeMaTU4dYCCKY]
c(hOpMYJIUPOBAHHON  MTPOOJIEMEI,
MOJIETTUPOBATh peasbHbIC
CUTyalldd Ha $3bIKE TE€OMETPUH,
MCCIIEIOBATD MOCTPOCHHBIE]
MOJEINM  C  HCHOJb30BaHUEM
FEOMETPUYECKUX  MOHATHH U
TeopeM,  amnmapara  ainreOpsi;
peliaTs TpaKTHYECKHUe 3a1aud,
CBs3aHHBIC C HaX0XICHUECM|
rCOMCTPHUYCCKUX BCIIMYHNH.

ITOYPOYHOE INTAHMPOBAHUME KYPCA 'TEOMETPUA

11 KJIACC
Basosblii ypoBenb (34 yaca) YrayosaenHblii ypoBenb (68 yacos)
KonnyectBo yacoB ‘ Tema ypoka Tema ypoka ‘ KonuuectBo yacos
Tema: Tena epawenus (12/24)
1 Heneas
1 Cdepa u map.
YpaBHeHHe cdepbl. 1
CummMmetpust cepsl U mapa 1
2 Hemeas
1 B3anmHOe pacnosioxkeHne cepsl U IIIOCKOCTH
[Tnomans chepsl U ee yacTew. 1
Perenue npuUKIaJHbIX 3a/a4, CBA3aHHBIX CO Chepoil 1
[1apoM
3 Hepest
1 300pakerue cdepsl, mapa Ha mIockocTr. CedeHus
cepsl
CrepeoMeTpuyeKkre 3a7aydl Ha J0Ka3aTelbCTBO W 2




BbIUKCIIcHHE. [lpukiagHbie 3a7add, CBSI3aHHBIE CO
chepoit u mapom

4 Hegesas

[{ununapuyeckas nmoBepxHocThb. Llunmuuap

[Ipsamoii kpyroBoil unuHap. [lnomans noBepXHOCTH
LATUHIPA

Suen

€JIA

CedeHus MWIMHAPA

HpI/IKJ]aI[HBIe 3ala4M, CBA3AHHLIC C MUJIMHAPOM

6 Hemeast

Konyc.

KoHonnueckass mnoBepxHocTh. Ilnomans OokoBOH
[TOBEPXHOCTU KOHYCA U MOJIHOMU

7 Hemean

'Y ceueHHbII KOHYC.

1300paxxeHusi KOHYCOB M YCEUEHHBIX KOHYCOB

8 Henens

CeueHust KOHyca

HpI/IKJ'IaI[HBIC 3aa4u, CBA3aHHBIC C CCUCHUCM KOHYCa

9 Henesst

Pemenme 3a1a9 Ha CCUCHHUE KOHYCa

CTGpGOMeTpI/I‘IGKI/Ie 3aJa4u Ha O0Kas3aTCJIbCTBO H
BHIYMCJICHUC.

10 Hepeasn

KoMOuHalust Tea BpalieHusi MHOTOIPaHHUKOB

PaziuuHbIe KOM6I/IHaI_II/II/I TCII BpalICHUA b5l
MHOT'OI'PaHHHUKOB

11 Hepensn

MHOTrOrpaHHMK, ONIMCAHHBII 0KOJIO chepbl

PaziauuHbIe KOM6I/IH3.I_II/II/I TCII BpalICHUA b4l
MHOI'OI'PAaHHUKOB

12 wenensn

Cdepa, BriicaHHasi B MHOTOT'PaHHUKUIIH B TEJIO
BpallleHUs

3agaun no TeMe «Tena 1 MOBEpXHOCTH BPALLICHUSD




Tema: O0bembl Tea (6/9)

13 nepens

[TousTie 00 00OBEME.

Teopema 006 0ObeMe IPSIMOTO IMIMHIPA

14 uenensn

(OCHOBHbBIE CBOMCTBA 00BEMOB TEN

Brranciaenue 00BEMOB
OIIPCACIICHHOI'O MHTCTpaJia

TEI C IIOMOIIBIO

15 nenens

O0BeM ITUIMHIpA

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4u,
BBLIUKCIICHHEM 00HEMOB HUJIMHApa

CBs3aHHBIC C

16 Henens

O0BeM KoHyCa

CrepeomeTpuueckue 3a/1a4u,
BbIUUCIICHHEM 00hEMOB KOHYCA

CBsA3aHHBIC C

17 ueneasn

O6beM mapa ¥ mionaas ceps

[Ipuknagaeie 3amaun 1o Teme «OObeMbl

IapOBOI0 CCrMCHTA»

nrapa,

18 Hemens

MJI01A IIMU TTIOBEPXHOCTEN, 00beMaMu MOJJOOHBIX Tel

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHOIICHUS MCKAY

[Tpuxnanueie 3aqaun Mo tTeMe «OO0beMbl U IO
TEI»

Tema: BekTopbl M KOOpAUHATHI B npocTpancTie (10/20)

19 neneas

BeKTOp Ha INIOCKOCTHU U B ITPOCTPAHCTBC

'YpaBHEHHE NPSIMOI, TPOXOASAIIEN YEPE3 JIBE TOUKHU

20 ueageas

C0’XKEHHE U BBIUNTAaHHUE BCKTOPOB

HapaJIJIeJIBHBIe NOpsAMBIC U IIJIOCKOCTH, YTJIbI MCIKIY
CKPCIIUMBAOIMUMHUCS IMTPAMBIMHU

21 Hegeasn

IyMHO)KeHI/IC BCKTOpA Ha YMUCJIO




|HepHeHIII/IKy.HSIpHBIe IIPSIMBIE U IUNIOCKOCTH

22 Hexeas

PasnojkeHre BEeKTOpa Mo TpeM HEeKOMILJIaHAPHBIM
BekTopaM. IIpaBuiio mapamienenunena

Teopema o Tpex nepneHATKYIsIpax

23 Hexeyas

Pemienue 3aia4, CBA3aHHBIX C TPUMEHEHUEM MTPaBUII
ITEWCTBUI C BEKTOPAMU

Brraucnenue AJIMH B MHOT'OI'paHHHUKAX

24 ueness

[IpsiMmOoyroipHasi CUCTEMA KOOPJIMHAT B MTPOCTPAHCTBE

@dopmysia paccTOSHUSA OT TOYKH JIO IUIOCKOCTH B
KOOpJMHATaXx.

25 Hexeas

HpOCTGﬁIHHG 3a/la4i B KOOpAMWHATaAXx

'YpaBHEHHE  IUIOCKOCTH,
[JIOCKOCTH B OTPE3Kax

HOpMaJlb,  YpPaBHEHHE

26 Hexeas

Yron mexay Bekropamu. CKallsipHOE IPOU3BEICHHE
BEKTOPOB

BrrunciieHne yria MexJ1y BEKTOpaMy B IPOCTPAHCTBE

27 Heneas

BerauciaeHue YIJIOB MCKAY MPAMBIMHA U IIJIOCKOCTAMHA

IAHaTUTUYECKHE METOJAbl pacucTa YyIJja
MMPAMBIMHA W IINIOCKOCTAMH B MHOT'OI'PaAHHHKAX

MEXKIY)|

28 Hemenn

KOOp,[[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU PCHICHUN
rCOMECTPHUICCKUX 3aaa4d

Haxox1eHrne paccTOsHMI OT TOYKHU 0 IUIOCKOCTH B
KyOe U MpaBWJIbHON NHUpamMuie

Tema: IloBTOpeHue, 00001IeHUE U cCTeMATH3allusA 3HaHui (6/12)

29 Hemes

OcHoBHbI€ GUTYpHI, GaKThl Kypca IJIaHUMETPUHU

I Iimomaan MHOTOYTOJIbHUKOB,
romiaien, cooopakeHus moao0us

dopmynbl A




30 ueneasn

Teopembl Kypca IIIaHUMETPUU

[UIOIIAIi CEUYCHUH MHOTOIPAHHUKOB, pa3pe3aHus Hal
9acTH, COOOpaKECHHUS ITOT00MS

31 menenasn

3&,[[3‘11/1 IJIAHUMETPHUHN U MCTOABI UX PCIICHU A

Permenue 3anau

32 »enens

OcHoBHbIE GUTYPBI, GaKThl Kypca CTepeOMeTpUH

VicTopusi pa3BUTUSI CTEPEOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUU COBPEMEHHBIX WHXXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

33 negenasn

Teopembl Kypca CTepEOMETPHI

MHOFOFpaHHI/IKI/I, miomaayd MHOI'OTPAaHHUKOB, HX
CCUCHUA

34 uenensn

38.,[[21‘11/1 CTCPCOMETPHUHN KU MCTObI UX PCHICHUA

Pemenune 3agau
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