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I[TOACHUTEJIbHAA 3AIINCKA
OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

JlaHHasi TporpamMma CIy>)KUT OCHOBAaHHMEM JUIsl Y4YUTeNns Mo pa3paboTke paboueit
IIPOTrpaMMBbl 110 MaTEMaTHKE B KJIACCaX, I/I€ Peaau3yeTcs: MyIbTUIPOGWIbHBINA yueOHbIH Tu1aH. B
pasznene «TemaTnueckoe IJIAaHUPOBAHUE» COJEpKAHUE OOYYEHHS CHHXPOHU3UPOBAHO IS
HapajyIeNIbHOTO U3y4eHHus: o0ydyarolMMUC NpeaMeTa Kak Ha 0a30BOM, TaK M Ha YIIyOJIEHHOM
ypoBHe. TmaTHyeckoe IJIaHWPOBAHUE COCTABJIEHO MO y4eOHBIM KypcaMm «AureOpa M Havaia
MaTeMaTU4YecKoro aHaiusa» u «l'eomerpusi». YueOHbI Kypc «BeposITHOCTh U CTaTUCTUKA» HE
MOXET OBITh CHHXPOHHM3MPOBAH, TaK KaK HMMEET pa3HOe NPEIMETHOE COJepiKaHue, KOTOpOoe
u3y4daercs B 00beMe OJJUHAKOBOTO Y4€OHOTO BpEMEHH.

CunxponusupoBanHasi paboyas mporpamma Mo ydeOHOMY mnpeamery «MareMmarukay
6a3oBoro u yriy0ia€HHOro ypoBHs i oOydaromuxcs 10-11 kimaccoB pazpaboTaHa Ha OCHOBE
@denepanbHOrO  roCyIapcTBEHHOIO — 00pa3oBaTeIbHOIO  CTAHAApTa  CPeAHEro  olIuero
oOpa3oBaHus, € Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, MPENbABISIEMBIX K
MaTeMaTHYeCKOMY O00pa3oBaHMIO, W Tpaauluil poccuiickoro oOpazoBanus. Peanunzanus
POTPaMMbI 00ECIIEYMBAET OBJIAJCHUE KIFOUYEBBIMH KOMIIETCHIIUSMH, COCTABISIONIMMU OCHOBY
JUIE  CaMOPa3BUTHSA W  HENPEPHIBHOIO OOpa30BaHMs, LEJIOCTHOCTh OOMIEKYIBTYPHOTO,
JIMYHOCTHOI'O U TIO3HABATEJIbHOTO PA3BUTHS JUYHOCTH 00YUArOIIHUXCS.

B paboueil mnporpamme ydTreHbl uAed U noyiokeHUd «KoHuenuuu pa3BUTHSA
mareMaThueckoro obpasoBanusi B Poccuiickoit ®denepanun». B cooTBeTCTBUM C Ha3BaHHEM
KOHIICTIIUM MaTeMaTH4ecKoe 00pa3oBaHKe JOJKHO, B YACTHOCTH, PEIIaTh 3a/1a4y oOecrnedeHus
HE00XO0/IMMOT0 CTpaHe YMCIla BBIMTYCKHUKOB, MaTEMaTHYECKasi OJrOTOBKA KOTOPBIX JOCTATOYHA
JUIS TPOJOJDKEHHMS OOpa30BaHMs 10 pa3IMYHBIM HANpaBlICHUSM, BKIOYas MpPErojiaBaHue
MaTeMaTHKH, MaTeMaTH4YeCKUe HcciaeloBaHus, paboTy B cepe MHPOPMAITMOHHBIX TEXHOJIOTUI
U Jp., a TaKke oOecrneyeHus g KaXJ0ro OOydarollerocs BO3MOXKHOCTU JIOCTHKEHUS
MaTeMaTUYeCKON MOJrOTOBKM B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHeM. lmeHHO Ha
pelIeHre ITUX 3a]a4 HaleseHa padoyas mporpaMMa yriiyoJI€HHOTO YPOBHSL.

B osnoxy umudpoBoil Tpancpopmanuu Bcex cdep UEIOBEYECKOW AESITEeIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 XOpolleil MaTeMaTHdecKoi
HOJArOTOBKU. OTO OOYCJOBJIEHO TEM, YTO B HAIIM JHH pacTEéT YHUCIO CHEIHaIbHOCTEH,
CBSI3aHHBIX C HEIMOCPEJICTBEHHbIM NPUMEHEHHEM MaTeMaTWKH: U B cepe SKOHOMHUKH, U B
Ou3Hece, M1 B TEXHOJIOTMYECKUX OOJIACTSX, U Jake B T'yMaHHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJaromuxcsi, s KOTOpPhIX MaTeMaTHKa CTaHOBHUTCS 3HAUUMBIM IPEIMETOM,
dbyHnameHTOM 00pa3oBaHUs, CYIIECTBEHHO pacliupsercsi. B Hero BXOIAT HE TOJIBKO
oOydJaromuecs, TUIAHUPYIONIME 3aHUMAThCS TBOPYECKOM W HCCIEAOBATENBCKON paboTol B
o0yacTu MaTeMaTuku, UHPOpPMaTUKH, GU3NKH, SKOHOMHUKHU U B IPYTrUX 00JIACTAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JUUIsl UCIIONIb30BaHMS B IPOQeccusix, He CBI3aHHBIX HETIOCPEICTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTb MaTEeMAaTUKU OOYCIIOBJIEHA TEM, UTO €€ MPeAMETOM SIBIISIOTCS
(byHaaMeHTalbHbIe CTPYKTYpPBI HAIllero MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJINYECTBEHHBIE
OTHOILIEHHS, (PYHKIIMOHAIBHBIC 3aBUCUMOCTH U KaTeTOPUH HEONPEAeNEHHOCTH, OT MPOCTEHIINX,
YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, O JOCTaTOYHO CJIOXHBIX, HEOOXOIUMBIX [UIs
pa3sBUTHs HAy4dHBIX W TEXHOJOTMYECKHX HACH. be3 KOHKPETHBIX MaTeMaTHMYeCKHX 3HAaHUU
3aTpyJHEHO IIOHMMaHWE IPHHIMIIOB YCTPOMCTBA M HCIOJIB30BAHHS COBPEMECHHON TEXHHKH,
BOCIIPUSITHE M HMHTEPIIPETAIUsl Pa3HOOOpPa3HON CONMAIBLHON, SKOHOMHUYECKOW, TMOJUTHYECKON
uHpopmanuu, Manod3((eKTUBHA IOBCEAHEBHAs IIpAaKTHYeCKas AeATeNIbHOCTh. Bo MHOrux



cdepax npohecCHOHAIBHON AEATENbHOCTU TPEOYIOTCSI YMEHMS BBINOIHATE PACUYEThl, COCTABIIATh
QITOPUTMBI, MPUMEHATH (HOPMYJIBI, MPOBOIUTH T'€OMETPHUUYECKHE H3MEPEHHUS U TMOCTPOCHHS,
YuTaTh, 00padaThIBaTh, MHTEPIPETUPOBATh M MPEACTABIATh MHPOPMALUIO B BUAE TaOIHII,
JrarpaMM ¥ rpauKoB, TOHUMATh BEPOSTHOCTHBINA XapaKTep CIyYalHbIX COOBITHIA.

OnHOBpEMEHHO C paclidpeHueM cdep NPUMEHEHHsT MaTeMaTHKd B COBPEMEHHOM
oOmiecTBe BcE 60s1ee BaXKHBIM CTAHOBUTCSI MAaTEMAaTUYECKUI CTHIIb MBIIIJIEHUS, TIPOSIBIISIOLIMNACS
B ONPECIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3ydeHnus MaTeMaTUKU B apCEHa IPUEMOB
U METOJIOB MBIIUIEHHUS YEI0BEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA MHIYKLMS U AEAYyKLUS,
0o0o01IeHne W KOHKpETH3alMs, aHalu3 M CHHTe3, Kiaccu(ukaluuss U cucTeMaTH3alus,
abctparupoBanue M aHajorusi. OOBEKTbl MaTEMAaTUYECKUX YMO3AKIIOUEHWM, IpaBuia HX
KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUYECKUX TOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (popMyIMpoBaTh, 0OOCHOBBIBATh M JIOKA3bIBATH CYKICHUS, TEM CaMbIM (OPMHPYIOT
JIOTUYECKUI CTWIb MblIUIeHUs. Benymas ponb NpUHAIIEKUT MaTeMaTHKe B (OPMUPOBAHUU
ITOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS U BOCIIUTAaHUU YMEHUH JIEHCTBOBAaTh 110 3aJaHHBIM
aJIropuTMaM, COBEPLICHCTBOBATH M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporecce penieHus
3ajjay — OCHOBBI JUIsI OpraHu3alMM Y4eOHOH MAEATENbHOCTH Ha ypOKaxX MaTeMaTUKU —
Pa3BHUBAIOTCSI TBOPYECKAsI U IIPUKIIAIHASL CTOPOHBI MBIIIJICHUS.

OOyuenne wmaremaruke Ja€T BO3MOXKHOCTh pa3BUBAaTh Yy YyYallMXCAd TOYHYIO,
panroHaNBHYI0 M WH(GOPMATHBHYIO pedb, YMEHHE OTOMpaTh HanOoJee MOIXOASIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapuuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHH W HAIJATHOTO HX
IIPEICTaBICHHUS.

Heo6xoauMbpIM KOMIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISIETCS
o011ee 3HAKOMCTBO C METOJIaMH IMO3HaHMS JACHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
METO/Ie MAaTeMaTHKH, €r0 OTIMYUAX OT METOJOB €CTECTBEHHBIX M T'yMAaHUTAPHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHHUs MaTeMaTUKHU JJIsl pellleHUs] Hay4YHbIX U MPHUKIAAHBIX 3ajad. Takum
o0pa3oM, MaTemMaThyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (hOpMHUpOBaHUE OOIIEH KYIbTYpPhl
YeIJI0BEKa.

N3ydyenne MaTeMaTHMKH CHOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHUIO  YEJIOBEKa,
IIOHUMAHUIO  KpacoTbl M  H3SALIECTBA MAaTEMaTU4YECKUX  PACCYKJIEHHUH, BOCIHPHUATHUIO
FeOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

LEJIN U3YUEHUSA YUEBHOI'O ITIPEAMETA «MATEMATUKA»
[TpuoputeTHbIMU HENAMU 00ydeHus marematuke B 10—11 kiaccax kak Ha 6a30BOM, Tak M Ha
YIIIYyOJIEHHOM YPOBHSIX SIBJISIFOTCSL:

— ¢opMHpOBaHHE IEHTPAJbHBIX MaTeMaTHMYeCKUX MOHATHHA  (YMCIO, BEJIWYMHA,
reomMeTpuueckas (urypa, IepeMeHHas, BEPOSTHOCTb, (YHKIHs), OOECIIeYMBAIONIIUX
IIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOI0 00pa30BaHMs 00yJarOLIHXCS;

— IOJIBEJICHUE Y4YaIllMXCsA Ha JOCTYNHOM JUIsi HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTeMaTHUKHd M OKPYXKAaloIero Mupa, MOHMMaHHE MaTeMaTWKM KaK vacTh oOmien
KYJIBTYpPbI UEJIOBEUECTBA;

— Ppa3BUTHE MHTEIJIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH ydaliuxcsl, MO3HABATEIbHOM
AKTUBHOCTH, MHCCJIEI0OBATEIIbCKUX YMEHMM, KPUTUYHOCTH MBILUIEHUS, HWHTEpeca K
W3YYEHHUIO MaTEMaTHKU;

— (opmupoBaHue PYHKIIMOHAIBHON MaTEMAaTU4YECKON IPaMOTHOCTH: YMEHUSI paclio3HaBaTh
MaTeMaTHYECKUE aCIEeKThl B PEATbHBIX )KU3HEHHBIX CUTYalUAX U MPH U3YYECHHH APYTHX



y4eOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HopMynupoBaTh
UX Ha SI3bIKE MAaTEMAaTUKH U CO3/1aBaTh MaTeMaTUYECKUE MOJEIHU, IPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKU ammapaT Juisl  pelIeHus I[PAaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OcHoBHBIE JMHMM cojepxaHus Kypca wmareMatuku B 10—11 xknaccax: «Yucna u
BBIUKCIICHUSY, «Anredpa» («Airedpanyeckue BBIPKEHUS», «YPaBHEHHUS U HEPABEHCTBA),
«Hauana wmartemaruueckoro ananuza», «l'eomerpusi» («l'eomerpuueckue GUIYppl U HUX
cBoiicTBay, «l3MepeHre reoMeTpUYecKuX BETUYUH»), «BeposTHOCTh U cTatucTuka». JlaHHble
JIMHUH Pa3BUBAIOTCS MapauIeIbHO, KaXK1asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OIHAKO HE
HE3aBHCUMO OJIHA OT JAPYroi, a B TECHOM KOHTAaKTE€ WU B3auMojaecucTBuM. Kpome 3toro, ux
Oo0OBEAMHSIET JIOTMYECKas  COCTAaBIISIIOIIAs, TPAJUIMOHHO IIpUCYIlas MaTeMaTUKE U
IIPOHU3BIBAIOIIAS BCE MAaTeMaTHUYECKHUE KypChl U cojepikarenbHble JnHuu. ChopmynupoBaHHOe
B ®eniepalibHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CPEAHETO 001ero o0pa3oBaHus
TpeOOBaHUE «BIIAZICHHE METOJaMH JO0Ka3aTelbCTB, AJITOPUTMAMHU pEIIEHUs 3a/ady; yMEHUe
bopMynTUpoBaTh OMpEEIICHUs, AaKCHOMBI U TEOPEMBI, PUMEHSTh UX, TPOBOJAUTH JJOKa3aTeIbHbIC
paccykJIeHHUS B XOJE pELIeHHs 3aJauy» OTHOCUTCS KO BCceM KypcaMm, a (OpMHUpOBaHHE
JIOTUYECKUX YMEHUH pachpenensercs Mo BCeM rojamM oOy4deHHs] Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

MECTO YYEBHOI'O IPEAMETA «MATEMATUKA» B YUEBHOM IIJIAHE

B cootBerctBUM ¢ @DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM
cpeaHero oOIero oopazoBaHMs MaTeMaTHKa sIBIIsETCS 00s3aTeNbHBIM MPEAMETOM Ha JaHHOM
ypoBHe oOpa3oBaHus. Hacrosimeilt paboueil mnporpaMmoil mpenycMaTpUBaeTCsl H3ydeHHE
yuyeOHoro mnpenMera «MaremaTvka» B pamkKax TpEX ydeOHBIX KypcoB: «AnreOpa M Hauana
MaTEMaTUYECKOTO aHanu3a», «l'eomerpus», «BepodaTHOCT M craTUCTHKa». DopMHpOBaHUE
JIOTMYECKUX YMEHMH OCYLIECTBISETCS Ha MPOTSHKEHUU BCEX JIET 00y4eHUs B cTaplleil mkoJe, a
AJIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJEPKaHUE BCEX HA3BaHHBIX BBIIIE KYPCOB.

OCHOBHBIMU JINHUSIMU cojiep:kaHus MaTemMatuku B 10—11 kmaccax ssnstores: «Hucna u
BbIUHCIEHUS», «Anredpa» («Anredpanyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA»),
«Hauana wmartemarnueckoro ananusza», «l'eomerpusi» («I'eomerpuueckue GUIYppl M HUX
cBOiicTBa», «lI3MepeHHE TE€OMETPUYECKUX BEIMUMH»), «BepoATHOCTH M CTaTHCTHUKa».
CopneprxaTenbHble JTUHUM Pa3BUBAIOTCS MapajlieNIbHO, KaXKIass B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJJHA OT JIpYroi, & B TECHOM KOHTAKTE U B3auMoaeucTBuu. Mx
O0BbEeMHACT  JIOTMYECKash  COCTAaBIAIONIAS, TPAAMLIMOHHO TPUCYIIAas MaTeMaTuke U
MIPOHU3BIBAIONIAS BCE MaTeMaTHYECKUE KypChl U cojiepkaTenbHble JUHUU. ChopMyIupoBaHHOE
B ®I'OC COO TtpeboBanme «BIajeHUE METOIAMH JI0KAa3aTEIHCTB, AITOPUTMAMH PEIICHUS 3a/1a4,
yMeHHe (OpPMYJIUPOBATH OIpPENEICHHs, aKCUOMbl U TEOPEMbl, NMPUMEHSATh WX, IPOBOAUTH
JIOKa3aTeNbHbIE PACCYXACHUS B XOJI€ PEIIeHUs 3a7au» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
dbopMHpOBaHUE JIOTUYECKUX YMEHHUH pacmpejensercs Mo BceM rojaM oOydeHHsl Ha YPOBHE
CpeaHero oomniero 0opa3oBaHusl.

B yue6HOM 1utane Ha u3ydyeHue marematuku B 10—11 kimaccax oTBoIuTCS 5 yueOHBIX
4acoB B HEJENI0 HAa 0a30BOM YPOBHE B TEUCHHME KaXAOTO rojaa oOydeHus, Bcero 350 yueOHBIX
4acoB, U 8 y4eOHBIX YacOB B HENCNI0 Ha YIIyOJIEHHOM YpOBHE B TEUEHHE KaXKAOro rojaa
00ydeHwus1, Bcero 560 yaeOHBIX 4acoB.

I[TNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMS YYHEBHOI O ITPE/IMETA



«MATEMATUKA»

OcBoenne yuebHoro mpeamera «MaremMaTHKa» JOJDKHO 0OeCrednBaTh JOCTH)KEHUE Ha
YpOBHE CpenHero ooOmero o0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METalpPEIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBLIE PE3VJIbTATHI

JIndHOCTHBIE pPEe3yIbTaThl OCBOEHHUS NpPOrpaMMbl ydueOHOro mpeamera «MaremaTuka
XapaKTepU3YIOTCS:

I'paxnanckoe BociuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TO3MIMH OOYy4YalolIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMCHHEM B3aMMOJCHCTBOBATh C CONMAIHHBIMA WHCTHUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U HAa3HAYCHUCM.

[TaTpuoTnueckoe BOCIHUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUIICKON IpaskJaHCKOM HIEHTUYHOCTH, YBAKECHHSI K TIPOILIIOMY
U HACTOAILIEMY pPOCCHUUCKOW MaTEeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSIM
POCCHUHCKMX MaTeMaTHKOB M POCCUMCKONW MAaTeMaTUYECKOM WIKOJIbI, K HCIOJB30BAHUIO ITHX
TOCTIIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapojaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMSI, ’THYECKOTO TIOBEICHUS, CBSI3aHHOTO C NMPAKTUIECKUM MPUMEHEHUEM
JTOCTHIKEHUN HAYKU U JEATENbHOCTHIO YUEHOT0; OCO3HAHHEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE
YCTOWYHBOTO OyIyIIEToO.

DcTeTH4ecKoe BOCIUTAaHUE:

ACTETUYECKUM  OTHOIIEHHWEM K MHUpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTHYECKUM aCleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO YMCHHS TPUMCHITh MaTeMAaTUYCCKUE 3HAHHWS B HHTEpEcax
3I0pOBOTO M 0€30mMacHOro 00pa3a >XU3HH, OTBETCTBEHHOT'O OTHOMICHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, cOATAHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MYECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN
JeSITebHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM IIEHHOCTH TPYIOJOOMS; HHTEPECOM K pa3IHIHBIM
cepam mpohecCHOHATEHON IS TETFHOCTH, CBSI3aHHBIM C MaTEMAaTUKON W €€ MPHII0KEHUSMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel mpodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
KMU3HCHHBIC TUTAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMy OOpa30BaHUIO U
caMo00pa3oBaHUI0 Ha TMPOTSDKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTHYECKUX 3314 MAaTeMaTUYECKOW HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO IKOJIOTHYECKOMN KYJIBTYPHI, MMOHUMAaHHEM BIUSTHUS
COLIMAJIbHO-9KOHOMHUYECKUX TPOIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpejbl,
OCO3HAHHEM TJI00aNbHOIO XapakTepa 3KOJOTHYECKUX MpoOsieM; OpueHTalueld Ha MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroule cpeipl, MIaHUPOBaHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM ISl OKPY>KAIOILIEH CPEIbI.



[leHHOCTM Hay4YHOTO MTO3HAHMS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU M MAaTeMaTU4YEeCKOW KyJIbTYpOM KakK CpEICTBOM I1O3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYH) U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
WHJUBUIyaJIbHO U B CPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATEI

MertanpeameTHble  pe3ylbTaThl  OCBOGHHS ~ IPOrpaMMbl  y4yeOHOro  mpeamera
«MareMaTuka»  XapakTepuU3ylOTCSd  OBJAJE€HUEM  YHHMBEPCAIbHBIMU  I103HABATEIbHBIMU
JNEUCTBUSIMH,  YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JICUCTBUSIMHU, YHHUBEPCATbHBIMU
PeryJIsSTUBHBIMU JICHCTBHUSIMHU.

1) YHuBepcanbHbIE T103HABATENIbHBIC JIEUCTBHs, OOECIeunBalOT (HOPMUPOBAHHUE
0a30BBIX KOTHUTHUBHBIX MPOIIECCOB 00yUYarouXcsi (OCBOCHHE METOA0B IMO3HAHUS OKPYKAOIIErO
MUpa; TPUMEHEHUE JIOTUYECKUX, MCCIEAOBATEIbCKUX OMepanuil, yMeHU paboTaTh C
uHpopmarueit).

ba3zoBble mornueckue 1eMCTBUS:

— BBIABIATh W XapaKTEPU30BaTh CYIIECCTBEHHBbIC MPHU3HAKA MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUNH MEXAY MOHATUSAMH, (QOPMYIUPOBATH OINPEAENCHUs MOHATHIA,
YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCHU(PUKALMU, OCHOBAHHUS AN OOOOLICHUS U
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

— BOCIPUHUMATh, (QOPMYIUPOBATH U MPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTENbHBIE U
OTpHUIaTeNbHbIe, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

— BBIABIIATh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpeUMsl B (haKTax,
JMAHHBIX, HAONIONICHUAX W YTBEPXKICHHSIX; TMpeanaratb KpPUTEPUU s BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

— JlefaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

— MPOBOJUTH CAMOCTOATEIBHO JJOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUM (IIpsIMbIE U OT
MIPOTUBHOTO), BEICTPANBATh apTyMEHTAIIUIO, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEDPHI;

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

— BbIOMpaTh cnocol perieHust yd4eOHON 3a7auil (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHS,
BBIOMpATh HanOoJIee MOAXOAAIINHA C YIETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

basoBble nccnenoBarenbCcKkue AeUCTBUS:

— WCIOJNB30BaTh BOMPOCHI KAaK HCCIENOBATENBCKUM MHCTPYMEHT MO3HAHUS; (HOPMYIHpPOBATH
BOTIPOCHI, (PUKCHPYIOLIUE MPOTHBOpEeUre, MpolieMy, ycTaHaBIMBaTh MCKOMOE U JIaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

— MPOBOJUTH  CAMOCTOATEIBHO  CIUIAHMPOBAHHBI  DKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro 0OBbeKTa, sSBICHHs, IPOIIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

— CaMOCTOATENBHO (OPMYIHPOBATh OOOOMICHHUS M BBIBOABI MO pPE3yJbTaTaM MPOBEAEHHOTO
HaOJIOZCHUS, WCCIICIOBAHMs, OLIEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX pE3yJIbTaTOB,
BBIBOZOB 1 0000IIEHNI;

— MPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOLIECCA, @ TAKKE BBIABUIATH MIPEAIIOI0KEHHS O €T0
Pa3BUTUU B HOBBIX YCIIOBUSIX.



Pabota ¢ nuadpopmanmeii:

— BBIABIATH ACPUIMUTHI UH(DOPMALMK, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETa HA BOMPOC W IS
pelleHus 3aa4u;

— BBIOMpaTh HWHPOpPMAIMIO W3  HCTOYHUKOB  PAa3IMYHBIX  THUIOB, AHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh M HMHTEPIPETUPOBATh HH(MOPMALMIO PaA3IUYHBIX BHJIOB U (opM
MPEJICTaBICHHUS,

— CTPYKTYpPHPOBATh MHPOPMAIIUIO, TIPEJCTABIATE € B Pa3IMYHBIX (opMax, WLTIOCTPHUPOBATH
rpauyecKu;

— OIICHHBATh HAAEKHOCTh HMH(OPMAITUH IO CAMOCTOATENBHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaibHbIe KOMMYHUKaTUBHbIE JeNCTBUS, 00ecTeynBaroT
c(OpPMHUPOBAHHOCTH COITUAIBHBIX HABBIKOB 00yYaIOIINXCS.
OO6menue:

— BOCHpUHUMATh U (GOPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHUHM C YCJIOBHSMH U IIEJISIMHU
OOIIICHUS,

— $SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUSI TI0 XOJIy pEUICHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBIA PE3yibTaT;

— B XOJe OOCYXICHHs 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TeMbl, MPOOJIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TOUCK PELICHUS;

— COINOCTAaBIISATh CBOU CYXKICHHS C CYKICHUSIMH IPYTHX YYaCTHMKOB TUANOra, OOHAPYXHUBATh
pa3inyure U CXOJICTBO MO3UIINN;

— B KOPPEKTHOM hopme HhopMynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

— MPEACTABIATH PE3YIbTAThl PELICHUS 33/1a4H, SKCIIEPUMEHTA, NCCIIEIOBAHMSI, TPOEKTA;

— CaMOCTOATEIbHO BbIOMpATh (GoOpMaT BBICTYIUIEHHS C Y4YETOM 3a/ad MpPEe3eHTaluud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

— TMOHUMAaTh M HWCIOJIF30BaTh MPEUMYILNECTBA KOMAaHAHONH M WHINBUAYAIbHON pabOTHI MpHU
pelieHun yueOHbIX 3a/1a4;

— OpPUHUMATh LEIb COBMECTHOM [€ATEeNbHOCTH, IUIAHMPOBATh OPraHU3allMi0 COBMECTHOMN
paboThl, pacnpenensTh BUIbl pabOT, JOTOBAapHBATHCS, OOCYXKIATh MPOLECC U PE3yibTar
paboThI; 00001IaTh MHEHUST HECKOJIBKUX JTFOJIEH;

— y4acTBOBaTh B TPYNMHOBBIX (popmax paboTel (0OCyx)AeHHs, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U UHBIC);

— BBIMIOJIHATH CBOIO YacTh PabOTHI M KOOPAMHHUPOBATH CBOW JCHCTBHS C JAPYTUMHU UICHAMHU
KOMaH/bl; OIIEHWBATh KayeCTBO CBOET0 BKJIaJa B OOMIMI MPOAYKT TO KPUTEPUSM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) VYHuBepcalibHble PETyJIATUBHbIE JeHCTBHs, oOecnedynBalOT (HOPMHUpPOBAHUE

CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JIMIYHOCTH.

Camoopranu3anusi:

— COCTaBJISITh TUIAH, AJITOPUTM pEIICHUs 3a/add, BBIOUPATH CIOCOO pEIIeHUs ¢ Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apIryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTpPOJIb:

— BJIQJIETh HABbIKAMH MTO3HABATEIBLHON pe(IeKCUN KaK OCO3HAHUSI COBEPILIAEMBIX JECHCTBHHA U
MBICITUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB;

— BJIQJETh CMOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS TMpoIecca W pe3ysibTara pPelieHUs



MaTeMaTH4YeCKOM 3a7auM;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPH pEIICHUW 3a7a4d, BHOCHTH
KOPPEKTUBBl B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaNJICHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa LU U YCIOBHUSAM, OOBSICHATH MPUYMHBI JIOCTHKCHU S
WM HEAOCTIKEHUS Pe3yJIbTaTOB JACATEIBHOCTH, HAXOAWTh OIIMOKY, JaBaTh OICHKY
PpUOOPETEHHOMY OIIBITY.

[INIAHUPYEMBIE INPEJMETHBIE PE3VJIbTATHI OCBOEHUA
CUHXPOHU3MPOBAHHON ITPOT'PAMMBI 3A KYPC 10 - 11 KJIACCA

[TpenMeTHBIE pe3yabTaThl OCBOEHUS paboueil CHUHXPOHU3UPOBAHHOW pabodel MporpaMMbl

o MaremaTHuke npeactasiensl s 10 - 11 kimacca B pamkax KypcoB «Anredpa u Hadaiga

aHaJIu3a» 1 ((FGOMCTpI/ISI)).

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

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

o0p

a30BaTEIbHBIX PE3yIbTATOB!
K koniy o6yuenus B 10 kitacce 00ydaronuiicst HOTYIUT CIEAYIONINE TPEIMETHBIC

PE3yIABTATHI IO OTEIBHBIM TeMaM (eepabHON padodeil mporpaMMbl yaeOHOTO Kypca
«Anrebpa 1 Hadajla MaTeMAaTHYECKOTO aHATN3a» Ha 0230BOM YPOBHeE:

Yucna U BEIYUCICHUS:

ONIEpUPOBATh MOHATUSIMH: PALMOHAIBHOE M JIEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAs U
JecATU4Has ApoOb, POLIEHTHI;

BBIIIOJIHATh apU(PMETHUECKHUE ONEepallud C PpalUOHAIBHBIMM M JAEHCTBUTEIbHBIMU
qHClIaMU;

BBIMOJIHATE MPUONMKEHHBIE BBIYUCICHUS, HWCHONb3Yys IpaBUia OKPYIJICHHs, JeNaTh
MPUKUAKY U OLIEHKY pe3yJibTaTa BIYMCICHUI;

OIEepUPOBATh MOHATHSMHU: CTENEHb C LIENbIM IOKa3aTeleM, CTaHIapTHas (GopMa 3amucH
JNEMCTBUTENBHOIO YHUCIIA, KOPEHb HATYpaJbHOW CTENEHM, HCIOJIB30BaTh MOIAXOMSILYIO
dbopMy 3amucu JEHCTBUTENBHBIX YHMCET [UIsl peIIeHHs MpakTUYecKUuX 3ajad U
MIpe/ICTaBICHUS] JaHHBIX;

OIIEpUPOBATh MOHATUSIMH: CUHYC, KOCUHYC U TAHIT€HC IIPOU3BOJIBHOIO YIJla, UCIOJIb30BaTh
3aMMch MPOU3BOJIBHOTO yIila uepe3 00paTHble TPUTOHOMETpHYECKHE (DYHKINU.

YpaBHEHHUs 1 HEPABEHCTBA:

OIIEpPUPOBATh MOHATUAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE, PALMOHAIBHOE,
HMPPALMOHAIIEHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHHUE;

BBIMOJIHATE ~ MPEeoOpa3oBaHUs ~ TPUTOHOMETPHUUECKUX  BBIPAKEHMH M pellaTh
TPUTOHOMETPUYECKUE YPABHEHUS,

BBINOJIHATE MPE0O0pa30BaHMsl LENbIX, PALMOHANBHBIX M MPPALMOHAIBHBIX BBIPAXKEHUH U
pelatb OCHOBHBIE THIIBI LEJBIX, PAallMOHAJIBHBIX U HPPALUOHAIBHBIX YPaBHEHUU U
HEPABEHCTB;

IIPUMEHATh YPaBHEHHUS W HEPABCHCTBA JJIS PEIICHUS MATEMaTHYECKHX 3a1ad U 3a1ad u3
pa3nuYHbIX 001aCTe HAYKU U peallbHOW KHU3HH;

MOACIINPOBATE PCaJIbHBIC CHUTyalMHM Ha SA3BIKE anre6p51, COCTAaBJIAATH BBIPAXXCHUA,



yYpaBHEHHsI, HEPABEHCTBA IO YCIOBUIO 3a/la4d, HCCIIECAOBATh MOCTPOCHHBIC MOICTH C
UCIIOJIb30BAHUEM alllapaTa ajreops.

OyHKIUYN U TpapuKu:

OIIEpUPOBATH MOHATUAMU: (PYyHKIHSA, CTIOCOOBI 3aJaHus QYHKIMH, 00JIACTh ONPEACTICHUS 1
MHOYECTBO 3HaUeHUH QyHKIMH, TpapuK QYHKIIUH, B3aUMHO 00paTHbIEe (PyHKIINY;
ONEPUPOBATh MOHATUSAMM: YETHOCTH M HEYETHOCTh (QYHKIUHM, HYIMH (YHKIUH,
MPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,;

UCTIONIB30BaTh rpaduKu QYHKIUH IS peIIeHHs ypaBHEHHI;

CTPOUTH U YHUTATh IpadUKd JTUHEWHOW (PYHKIUH, KBAJPATUUYHOW (PYHKIIUH, CTEICHHOMN
(YHKIINU C LEIBIM ITOKa3aTelNeM;

UCTOJIB30BaTh Tpaduku (YHKIUH UIS MCCIEIOBAHUS MPOLECCOB M 3aBUCHMOCTEU TpHU
pemieHnH 3aad W3 JAPYrHX YYeOHBIX NPEIMETOB W pEaTbHOW JKU3HHU, BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MKy BETHUYNHAMHU.

Hauama MaTeMaTH4eCKOro aHajamn3a:

OIEpUPOBATh IOHATUSAMU: IIOCIEI0BATENbHOCTb, apudMeTudeckass U TeOMETpUYecKas
IIPOrpECcCu;

OIIEpPUPOBAThH MOHATHSMU: OECKOHEUHO yOBIBaIOIasi FreOMeTpUuYecKas mporpeccus, cymma
0eCKOHEUHO yOBIBAIOIIEH TEOMETPUIECKOM MTPOrPECCUU;

3aJjaBaTh MOCJIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCO0AMH;

HCIO0JIb30BaTh CBOMCTBA IOCJENI0BATEIIBHOCTEN M MPOTrpeccHil Uil PEUICHUs] peallbHbIX
3aJa4u MPUKJIAJHOTO XapaKkTepa.

MHOXecCTBa U JIOTHKA:

ONEPHUPOBATH MTOHATUSMHU: MHOXKECTBO, OIIEpallMy HaJl MHOKECTBAMM;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar i ONMCAaHUs PEATbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX Y4eOHbIX MTPEIMETOB;

OIIEpPUPOBATH MOHATUSMHU: OIIPEIEIICHNE, TEOPEMA, CIEACTBUE, 10KA3ATEIbCTBO.

K xonmy obywenust B 10 kiacce oOyyaromiuiicss MOJy4YUT CJEAYIOIIME MPEIMETHbBIE

pe3ynbTaThl MO OTAEIbHBIM TeMaM (enepanbHO paboueil mporpaMMmbl y4eOHOTo Kypca

<<AJ1re6pa 1 HayalJla MaTEMAaTHYCCKOI'O aHAIu3a» Ha yl"J'IyﬁJIeHHOM YpoBHE!:

Ywucna v BRIYUCICHUS:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: PAITMOHAIBHOE YUCIIO, OECKOHEYHAS TIEPHOTNYECKAS
IpoOb, TPOLEHTHl, HPPANMOHAIBHOE  YHUCIO, MHOXECTBA  PALMOHAIBHBIX U
JIEWCTBUTEIIbHBIX YUCET, MOAYJIb JE€HCTBUTEIBLHOIO YHUCIIA;

MPUMEHATh JIPOOM ¥ TPOIEHTHI IS PEIICHUS NPUKIAJHBIX 3a7ad U3 Pa3IuIHBIX
OTpacJiel 3HAaHUM U PeabHOM KU3HU;

MPUMEHATHh MPUOKEHHBIE BBIYHUCICHUS, TIpaBUja OKPYTJIECHHUS, MPUKUIKY U OIICHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpHUPOBATh MOHSTHEM: CTENEHb C IEJBIM IOKa3aTeleM, HCIOIb30BaTh
MOAXOAAIIYI0 (pOopMY 3aruCH IEHCTBUTEIBHBIX YHUCEN IJIs1 PEIICHHS TIPAKTUICCKUX 3a71a4
U NIPEJICTABJICHUS JaHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUISCKUIN KOPEHb HATYPAIbHOUN CTETICHU;
CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTETICHB C PAIIMOHAILHBIM TTOKA3aTeeM;



CBOOOJHO ONEpUPOBATH TOHATHUSAMU: JIOTapU(PM YHCIA, AECATHYHBIE M HATypabHBIC
JorapudMmebl;

CBOOOJIHO ONEPUPOBATH TOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIOBOTO
apryMeHTa;

OTIEpUPOBATH IOHATUSMHU: APKCUHYC, APKKOCHHYC M ApPKTAHTCHC YUCIIOBOTO apTyMEHTA.

YpaBHEHMs U HEPABEHCTBA!

CBOOOJHO  ONEepUpoOBaThb  MOHATHSAMM:  TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIBHBIC YPABHCHHA U YPABHCHUA-CIICACTBUS, PABHOCUJIBHBIC HCPABCHCTBA,
IPUMEHATh PaA3IMYHbIE METOABI PEIICHUS PALMOHAIBHBIX U APOOHO-PALMOHATBHBIX
ypaBHeHHfI, MNPUMCHATH MCTOA HHTCPBAJIOB JJIsI pCUHICHUA HCPABCHCTB,

CBOOOJHO OIEPUPOBAThH MOHATUAMU: MHOTOYJIEH OT OJHOM NEepPeMEHHOW, MHOTOUIEH C
HenbMi K03 GUIMEHTaMHM, KOPHU MHOTOYIEHA, INPUMEHSTh JIeJIeHHe MHOro4jieHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOJHO ONEepUpOBaTh IMOHATHAMM: CHCTEMa JIMHEHHBIX YypaBHEHWH, Marpula,
OIpeNIeIUTENb MAaTPULBl 2 X 2 M ero reoOMeTpUYEeCKUi CMBICH, UCIOJIb30BaTh CBOICTBA
onpenenurens 2 X 2 A BbIYUCIEHHs €ro 3HA4€HUs, MPUMEHSATh ONPEAEIUTENH JUIs
peleHuss CUCTEMBl JIMHEHHBIX YpPaBHEHUM, MOJEIMPOBATH DPEAJbHBIE CHUTYallUH C
IIOMOIIIBXD CHUCTEMBI JIMHEHHBIX ypaBHeHPIfI, HCCIICA0BAaTh ITOCTPOCHHBIC MOJCIN C
IIOMOILBIO MATPHUI] U OIIPEAEINUTENIEH, HHTEPIIPETUPOBATh IIOJY4YECHHBIN PE3YyJIbTAT;
UCIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMU /7S IPpe0Opa30BaHUs BEIPaKEHUI,
BBIMOJIHATE NPEOOpa30BaHMs YHCIOBBIX BBIPQKEHUHM, COJEpXKAIUX CTENEeHH C
palMOHATILHBIM ITOKa3aTelNeM;

HCII0JIb30BATh CBOIiCTBa norapudmoB TUISE npeodpazoBaHus
J0rapupMHUUECKUXBBIPAKECHUH;

CBO6OI[H0 ONCprupoBaTh IIOHATUAMMU: HppanruOHaJIbHBIC, I1I0Ka3aTCJIbHBIC nu
HOFapI/I(bMI/I‘-IGCKI/Ie YpaBHCHHA, HAXOAWUTh HX PCIICHHA C INOMOIIBIO PaBHOCHIIBHBIX
HEepexo0B WM OCYLIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHEe (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOO/JIHO OIEpPUPOBaTh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, NPUMEHSTh
HeO6XOJII/IMI)Ie q)OpMYJ'II)I 1 PpeIICHHA OCHOBHBIX THUIIOB TPUTOHOMETPUUYCCKUX
YpaBHEHU;

MOJICIMPOBaTh peajbHbIE CHUTYyallUd Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA 110 YCJIOBHIO 3a/1a4d, HCCIEIOBATH MOCTPOCHHBIC MOIETH C
MCTIOJIF30BAHUEM alllapaTa areOpsl.

OYHKIMY U TpadUKH:

cBOOOJHO ONepUpoBaTh MOHATUSIMH: (YHKIUS, COCOOBI 3aAaHUs (YHKIUH, B3aUMHO
oOpartHble (yHKUMH, KoMmo3unus GyHKuuM, rpaduk (YHKIUM, BBIIOIHSITH
3JIeMeHTapHbIe IpeoOpazoBaHus rpaduKoB (PyHKINT;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: OOJACTb ONpPEACNCHHS M MHOXXECTBO 3HAUCHHI
(GyHKLIUU, HYIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OINEpPHPOBATH MOHATUSAMH: YETHbIE U HEYETHBIC (YHKLIWHU, TMEPHOAMUYECKHUE
(GyHKLINHU, TPOMEXYTKHM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBbI (DYHKIIUH,
HauOoJIbIlIee M HaUMEHbIIIee 3HaUeHNEe (PYHKLIUU HAa IPOMEKYTKE;

CB06OI[HO OIICpHUPOBATH MOHATHUAMU: CTCIICHHAs (bYHKL[I/ISI C HATypaJbHbIM K NCJIBIM



nokasarteneM, TpaduK CTENeHHOW (YHKIUHM C HATYpaJIbHBIM M ILENbIM IOKa3aTeleM,
rpaduKk KOpHA nN-oi cTeneHH Kak (YHKIMKM OOpaTHOW CTEMEHW C HATypalbHBIM
II0Ka3aTeleM;

OIIEpUPOBATh TOHATUSAMM: JIMHEHHAs, KBagpaTH4YHas M JpOoOHO-IHMHEHHas (yHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOO/IHO OTIEPHPOBATh MOHATUSAMM: ITOKa3aTesbHas U JorapudmMuueckas QYHKIHH, UX
CBOMCTBa M IrpadMKH, UCIOIH30BATh UX TPa(UKH IS pPEIIeHHs ypaBHEHHIA;

CBOOO/IHO ONEPHPOBATH MOHATUSAMH: TPUTOHOMETPHUYECKAs] OKPYKHOCTB, ONpPEAEICHHUE
TPUTOHOMETPUYECKUX (QYHKIHH YHCIOBOTO apryMEHTa;

UCTOJIb30BaTh Tpaduku (GYyHKIMNA A MCCIEIOBAHUS MPOLECCOB U 3aBUCHMOCTEU TpHU
peUIeHuH 3a7ad W3 JAPYTUX Yy4eOHBIX NPEAMETOB W PpEabHOM JKM3HHU, BBIpakaTbh
bopMynamMu 3aBUCUMOCTH MEK1y BETUIHHAMH;

Hauyana MmaTeMaTHYECKOTO aHaIM3a:

CBOOOJHO ONEpPHPOBATH MOHATHIMH: apu(METHUECKass ¥ reoMEeTpUYecKas Imporpeccus,
OECKOHEUHO yOBbIBaro11as reoMeTpuyecKas nporpeccus, JMHEUHBIN u
SKCHOHEHIMAIBHBIA POCT, (QOpMyJa CIOXKHBIX IMPOLIEHTOB, HMETh HPECTaBIECHHE O
KOHCTaHTE;

MCIIOJIB30BATh MPOTPECCHH [T PEIICHHUS PEaTbHbIX 3a7a4 MPUKIATHOTO XapaKTepa;
CBOOOZHO  ONEpPHPOBaTh IOHSTUSIMH:  IOCIEIOBATEIbHOCTh, CIIOCOOBI  3aJaHMA
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIC TIOCIEI0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHUECKOT0 aHAJIN3a KaK aHalln3a 0ECKOHEYHO MaJlbIX;
CBOOOJHO ONIEpUpPOBATh MOHATHAMU: HENpPEPhIBHBIE (DYHKIIMH, TOUYKW pa3pbiBa rpaduxa
(GyHKIIMH, aCHMITOTHI rpaduka GyHKIUY;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIHS, HEMpepbIBHAas Ha OTpe3Ke, MPUMEHSTbH
CBOICTBa HEMPEPHIBHBIX QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJHO ONEpUpOBaTh NOHATHUSAMM: IiepBas W BTOpas MPOU3BOAHbBIE (YHKIINH,
KacaTenbHas K rpaduky QyHKINY;

BBIUUCIIAT TPOU3BOJIHBIE CYMMBbI, NPOU3BEIEHUsS,, YAaCTHOIO M KOMIIO3UIMH JIBYX
GbyHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHI;

HCIIOJIB30BaTh FeOMeTpI/IquKI/Iﬁ n Q)HSquCKI/Iﬁ CMBICJI HpOI/ISBO}IHOfI JJIg pCIICHMA 3a1a4.

MHoOXecTBa U JIOTHKa:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONUCaHUs pealbHbIX IPOLECCOB
U SIBJICHUM, IPU PEIIeHUH 3a7a4 U3 APYTruxX y4eOHbIX MPEIMETOB;

CBOOOJTHO OINEpHpPOBATh MOHATUSAMH: OIpeJesIeHHe, TeopeMa, ypaBHEHHE- CIIEACTBHUE,
CBOMCTBO MaTeMaTHYeCKOTO O0BEKTa, JOKAa3aTelbCTBO, PAaBHOCHWJIbHBIE YpaBHEHHUS U
HEPABEHCTBA.

K xoHmy oOyuenuss B 11 kiacce oOydarommuiics MOJIYYUT CIEAYIOLIUME MpeaIMeTHbIE

pe3ynbpTaThl MO OTIACHBHBIM TeMmaM (enepanbHOl paboyeil mporpamMMmbl ydeOHOTO Kypca

«AnrebOpa 1 Hayalla MAaTeMAaTUYECKOTO aHaTN3a» Ha 62a30BOM YPOBHeE:

Yucia ¥ BEIUMCIIEHUA

OIICpHUPOBATH IIOHATHUAMMU. HATYPAJIbBHOC, IMCJI0C YHCIO0, MCIIOJIb30BaTh IIPHU3HAKU
ACIIMMOCTH LCJIbIX YHUCCII, PA3JIOKCHHUC YHCJIa Ha MNPOCTBIC MHOXUTCIU IJId PCIICHHA



3a/1ad4;
OIIEPUPOBATH OHATHEM: CTCIICHb C PAIIMOHAIBHBIM ITOKa3aTelIeM;

OTIEPUPOBATH MOHATHAMU: JIOTapu(PM Yncia, AECATUUYHBIE U HATYypaTbHbIE JIOTapU(MBI.

ypaBHeHI/IH M HEpABCHCTBA:

NPUMEHSATh CBOWMCTBA CTEMEHUM JUIS MpeoOpa3oBaHUs BBIPAXEHUH, ONEPUPOBATH
MOHATUSAMM: II0KA3aTEIBHOEC YPAaBHEHHE U HEPABEHCTBO, peElIaTh OCHOBHBIE THIIBI
[I0OKA3aTEeNIbHBIX YPABHEHUN U HEPABEHCTB;

BBINOJIHATE NPEOOPA30BaHUs BBIPAKEHHUH, COJEpKALIMX JIOTapu(Mbl, ONEpUpPOBATH
MOHATUSMH: JIOTapU(MHUUECKOE YpAaBHEHHE W HEPABEHCTBO, pEIIaTb OCHOBHBIC THIIbI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB;

HaxOJUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PELICHHUE, UCIO0Ib30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH IS PELIEHUS NPAKTUYECKUX 3a/1ay;

HaXOJUTh PELICHUs MPOCTEHIINX CUCTEM U COBOKYIIHOCTEH PAallMOHAJIbHBIX YPaBHEHUU U
HEPABEHCTB;

MOJIETIUPOBATh pEaJbHbIE CUTYyalldd Ha S3bIKE€ aJreOpbl, COCTABIATH BbIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCIOBHUIO 3a1add, MCCIECIOBATh ITOCTPOCHHBIE
MOJIEJIN C UCIIOJIB30BaHUEM alllapara aareopsl.

OyHKIMH U TpadUKU:

ONEpUpPOBaTh MOHATUSAMU: TIepUoauYecKas (YHKIUSA, I[POMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKU 3KCTpeMyMa (PYHKIMH, HauOoJblllee U HaUMEHblIee 3HaUeHUs (PyHKIUH
Ha MPOMEXKYTKE, UCIOIB30BATh UX JJIS HCCeI0BaHus (YHKIINH, 3alaHHOM rpadukom;
ONEepUpOBaTh  MOHATHSMM:  TpapuKU  TOKa3aTeIbHOM,  Jorapupmuueckodl  u
TPUTOHOMETPUUECKUX (YHKIMHA, H300pakaTh HMX Ha KOOPJIMHATHOM TIJIOCKOCTH H
WCIIOJIb30BAaTh JJIs PEILICHUS] ypPaBHEHUI U HEPABEHCTB;

n300paxaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHUH U
HCIIOJIb30BaTh UX JUISl PEIIEHUS] CUCTEMBI JINHENHBIX ypaBHEHU;

WCIIONB30BaTh Tpaduku (GYHKIUNA JISI UCCIEAOBAHHS TPOIECCOB U 3aBUCUMOCTEH U3
JPYTUX Y4EOHBIX JUCLUILINH.

Hauama MaTeMaTH4eCKOro aHajau3a:

OTIEpUPOBATH MOHATHIMH: HETPpEephIBHAS (PYHKITUS, MPON3BOIHAS (PYHKIIUU, UCTIOIH30BATh
TEOMETPUUYECKUHN B (PU3NUECKHUI CMBICI TIPOU3BOHON ISl PEIICHUS 3a/1a4;

HAaXOJUTh TMPOHM3BOJHBIE DIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOM3BEICHUS, YACTHOTO ()YHKITHIA;

UCIONIb30BaTh TMPOM3BOJHYIO [UISl HWCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, PUMEHSTH PE3yIbTaThl HCCIEIOBAHUS K TTOCTPOCHHIO TPaUKOB;
WCIIO0JIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIYYILErOo pPelIeHUs B MPUKIAAHBIX, B
TOM YHCJIC COIIMATbHO-3KOHOMUYCCKNX, 3a]a4ax;

OTIEpUPOBATh TOHATHSMHU: TIEPBOOOpa3Hass W HMHTETPAI, MOHUMAaTh TEOMETPHYECKUN H
(bu3nYecKuil CMBICI HHTETpaa;

HaxOJUTh MEPBOOOpPA3HBIC AJIEMEHTAPHBIX (DYHKIIMK, BBIYUCIATH WHTErpaj mo ¢Gopmyrie
Hrerorona—JleiiOnumna;

pemaTh MPUKIAIHBIE 3a7a4d, B TOM YHCIE CONMAIbHO-DPKOHOMUYECKOTO M (PH3NYECKOTO
XapakTepa, Cpe/ICTBAMU MaTEMAaTUYECKOIO aHAJIN3A.



K xonmy oOydenuss B 11 kmacce oOydYarOmIMiics TMOJIYYUT CIACAYIOIIME TPEIMETHBIC

pe3ysbTaThl IO OTACIBHBIM TeMaM (QenepaibHOi pabodeld mporpamMmbl y4eOHOro Kypca

«AnrebOpa 1 Hayalla MAaTeMAaTUYECKOTO aHATN3a» HA YIJIy0JIeHHOM YPOBHE:

Yucna 1 BEIYUCIIEHUS:

CBOOOZIHO OIEpUPOBaTh NOHATUSMU: HATypalbHOE M I€JI0€ YUCIO, MHOXKECTBA
HaTYpaJIbHBIX U LIEJBIX YHCEN, UCIOJIb30BaTh MPU3HAKU JENUMOCTH Leblx uncesn, HOJI
n HOK HaTypasIbHBIX YHMCeN AJIs peleHus 3a1a4, IPUMEHATh alroput™M EBkinaa;
cBOOO/IHO ONEpUPOBAThH OHATHEM OCTATKa I10 MOJYJIIO, 3allMChIBaTh HATYypajIbHbIC YKCIIA
B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIO MU MHOXECTBO KOMIUIEKCHBIX
yHCcell, NPEJCTAaBJIATh KOMIUIEKCHBIE YMCa B aNreOpanyeckoil ¥ TPUrOHOMETPUUYECKOMN
¢dopme, BBITTOTHATH apUPMETHIECKHE ONIEPAIUN ¢ HUIMH U H300pa)kaTh Ha KOOPAMHATHON
IJIOCKOCTH.

VYpaBHEHMS 1 HEPABEHCTBA!

CBOOOZIHO  ONEpUPOBaTh  MOHATUSAMM:  HUPpPALMOHAJIbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMUUECKUE HEPABEHCTBA, HAXOAWTh MX PEIICHUS C MOMOIIBI0 PABHOCHIBHBIX
IIEPEXOMI0B;

OCYILIECTBIISATh OTOOP KOPHEN IIPU PELLIEHUU TPUTOHOMETPUUECKOIO YPAaBHEHUS;
CBOOOJHO ONEpUPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, HPUMEHSThH
HE00X01uMble (OPMYIIBI JUISl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX
HEPABEHCTB;

CcBOOO/IHO ONIEpUPOBATh MOHITUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUIN U HEPABEHCTB,
PaBHOCUJIbHBIE CHUCTEMBl U CUCTEMBI-CJIEJICTBUS, HAXOAWTh PEIIEHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX U JOrapu(pMHUUECKUX
YPaBHEHUI U HEPABEHCTB;

pelmars panuoHaJbHbIE, HppalMOHAJIbHBIE, IIOKa3aTelbHbIe, JIOTapU(PMHUUECKUEe W
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILINE MOYJI U TTapaMeTpBhI;
MPUMEHSTHh Tpapuueckue METOJbl JUIsl peUIeHHs] YpaBHEHHM M HEpPaBEHCTB, a TaK¥Ke
3a/1a4 ¢ mapaMmeTpamu;

MOJICIMPOBaTh peajJbHbIE CHUTYyallUd Ha S3bIKE aureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 33Ja4H, UCCIEA0BATh TOCTPOCHHbBIE
MOJIEJIM C UCIHOJB30BaHUWEM ammnapara ainreOpbl, HHTEPIPETUPOBATH MOJYUEHHBIH
pe3yJIbTarT.

OyHKIUH U TpapUKH:

CTPOUTH TPAdUKH KOMITO3UINH (PYHKIMI C MOMOIIBIO 3JIEMEHTAPHOTO WCCIICAOBAHUS H
CBOMCTB KOMITO3ULIMU ABYX (YHKIIMIA;

CTPOUTh TeOMETpUYecKHe O0pa3bl ypaBHEHHH U HEpPaBEHCTB Ha KOOPIMHATHOM
IUTOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPHUECKUX (YHKIIHIA;

MNPUMCHATH (I)YHKLII/II/I AJI1 MOACTIUPOBAHUA U UCCIICAOBAHUA PCAJIbHBIX MTPOLIECCOB.

Hauvama MaTeMaTHuecKoro aHaimsa:

UCIOJIb30BaTh TMPOM3BOAHYIO JJsi HCCIeAOBaHUS (YHKIMM HA MOHOTOHHOCTh U
SKCTPEMYMBI;
HaXOJUTh HauOOJIbIIIee U HAUMEHbIlIee 3HaUeHHs (PYHKIIUN HEMPEPHIBHON Ha OTPE3KE;



— UCMOJIb30BaTh MPOU3BOJHYIO JJIS HAXOXKACHUS HAWITYYILIETO PEIICHUsS B MPHUKIAIHBIX, B
TOM YHCJE COIMAIbHO-DKOHOMUYECKHX, 3a/avyax, JUId OINPEJICICHUS CKOPOCTH H
YCKOPEHUsI TpoIiecca, 3aJaHHOTO (POPMYIION Wit rpaduKkoM;

— CcBOOOJHO OMNEpUpOBaTh TMOHATHSAMU: TEpBOOOpasHas, ONpPENeNEHHBI HWHTErpal,
HAXOJIUTh TIEPBOOOPA3HBIC DIIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIIATH UHTETPAI 110 Gopmylie
HrroTona—Jleionuna;

— HaXOJUTh IJIOUIAIU IJIOCKUX (PUTYP U 0OOBEMBI TEJI C TTOMOLIBIO HHTETPaa;

— UMETh NPEJACTaBICHUE O MAaTEMATUYECKOM MOJCIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
muddepeHINaTbHBIX YPaBHEHHUI,

— pemiath NPUKIAJHBIC 337a4K, B TOM YHCIE COIMATbHO-IKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MAaTEMAaTHIECKOTO aHAIIN3A.

COHEPXAHUE YUEBHOI'O KYPCA «AJI'EGPA 1 HAYAJIA
MATEMATUYECKOI'b AHAJIN3A» 10 - 11 KJIACC

10 KJIACC ba3oBblii ypoBeHb

Yucna v BIYMCIECHUS

Parmonanbheie yncia. OOBIKHOBEHHBIC M JIECSITUYHBIE IPOOH, TIPOIIEHTHI, OECKOHEUHBIE
nepuonuveckue  apobu.  Apudmermueckue omepanud ¢ palOHAIBHBIMH - YHCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune npoOell M MPOLEHTOB ISl pELIEeHUs
MIPUKJIIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HH.

JeiicTBuTenpHble yKcia. PalmoHanbHble U UppallMOHAIbHBIE Yhcia. ApupMeTndecKue
olepaluu ¢ AeHCTBUTEIbHBIMU yuciamMu. [IpuOnmkEHHble BBIYUCICHUS, TIPAaBUIIa OKPYTJICHNUS,
IIPUKUAKA U OLIEHKA Pe3YyJIbTaTa BEIYUCICHUM.

Crenenb ¢ nensiM nokaszareneMm. CranaapTHas (GopMma 3aMCH JEHCTBUTENBHOTO YHCHIA.
Hcnonp3oBanne mnonaxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX 4YHMCENT JJIs  pelIeHus
MIPaKTUYECKMX 3a/1a4 U MPEJCTAaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHOW creneHu. JlelicTBus ¢ apupMeTHYECKUMHU
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCMHYC U TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHCJIOBOI'O apryMEHTA.

VYpaBHEHMSI U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPeoOpa3oBaHusl.

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPHYECKHE
bopMyIIBL.

VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merton
MHTEpBaJioB. PemieHne 1enbix U ApoOHO-pallMOHATBHBIX ypaBHEHUN W HepaBeHCTB. Pemenue
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

PemreHne TpuroHoMeTpu4ecKux ypaBHEHMU. lIprMeHeHuEe ypaBHEHMM M HEPAaBEHCTB K
PELICHUIO MAaTeMAaTHUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMYHbIX 001acTeil HAyKH U peabHOM KU3HU.

OyHKIWH U TpaduKu

Oynkiwys, cnocoOsl 3aganus Gyakuu. I'paduk GyHkmu.

B3anmuo obpartnbie pyrkmuu. O6macTh onpeaeieHusl 1 MHOKECTBO 3HAYCHUHN () yHKIIUH.
Hynu ¢ynxmun. [TpomexyTku 3HakonocTossHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.



Crenennas GyHKINS ¢ HATYpaJbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk.

CBoiicTBa 1 rpa)uK KOpHS N-Oi CTETICHHU.

TpuroHomeTpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX (PYHKIIHIA
YUCJIOBOT'O ApPryMEHTA.

Hauana maremaTndeckoro aHanusa

[TocnenoBarenbHOCTH, CHOCOOBI  33JaHUS  TOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

Apudmernueckas U reoMeTpuueckas Imporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIECH MeOMETPUYECKONH IMPOrPEcCHH.
dopmyiia CIOXKHBIX NPOLIEHTOB. Mcnonb3oBaHME MPOrpeccUMy ISl PEUICHUs PEalbHbIX 3aJad
MPUKJIAJHOTO XapaKTepa.

MHoOkecTBa U JOTHKA

MHoxecTBO, omnepaluu Haj MHokecTBamH. [[narpammel Ditnepa—Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 armapara JUuisi OIMUCaHUsl peajbHbIX IPOLECCOB WU SIBICHUW, MpU
pelleHnr 3aJad U3 JpYyrux YydeOHbIX mpeameroB. OrmpeneneHue, TeopeMa, CJelICTBUE,
JI0Ka3aTelIbCTBO.

10 KJIACC Yruy0JieHHbIli yPOBEHb

Yucna v BIYKCICHUS

Panmonaneubie uncna. OOBIKHOBEHHBIE U IECITHYHBIE APOOH, MPOIEHTHI, 0ECKOHEUHBIE
nepuojuyeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul pelieH s MPUKIaIHbIX 33134 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JlelicTBuTenbHBIE yncha. PalmoHanbHble M MppalMoHAIbHBIE YnciIa. ApupMeTndecKue
ornepauuu ¢ JEHCTBUTEIBHBIMU 4YHCIaMH. MOAyb AEMCTBUTEIBHOIO YMCIA M €r0 CBOMCTBA.
[TpubnuKEHHBIE BBIUMCIEHUS, TpaBWJa OKPYIJIEHUs, TPUKUAKA M OIEHKAa pe3ysbTara
BBIYMCIICHHUM.

Crenens c nensiM nokasareneM. bunom Hertotona. Mcnonbs3zoBanue noaxozasiieit Gpopmsl
3anyucy JEHCTBUTEIBHBIX YKCEN JUIsl pEIICHUs MPaKTUYECKUX 3314 U IPEJICTaBICHUS JaHHbBIX.

ApudmeTrueckuii KOpeHb HaTypalbHOW CTENeHM U ero cBoiictBa. CreneHp ¢
paloHaIbHBIM IIOKA3aTENIEM U €€ CBOMCTBA, CTENEHD C IEHCTBUTENBHBIM MIOKA3aTENIEM.

Jlorapudm umucna. CpoiictBa norapudma. JlecsiTuuHble W HaTypalbHbIe JIOTapu(pMBI.
CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, ApKKOCHHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa.

YpaBHEHHS 1 HEPABEHCTBA.

ToxnaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCWIIbHBIE YpaBHEHUSI U YPABHEHUS-CIIEICTBUS.

HepasenctBo, pemenne HepaBeHCTBAa. OCHOBHBIE METOABI pEIIEHUS LENbIX MU JIpOOHO-
paloHaIbHBIX YPAaBHEHUI U HEPABEHCTB.

MHorousneHns! OT OJJHOW NEepeMEHHOM. [[eneHrne MHOrou1eHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounens! ¢ nensiMu ko3¢ ¢punuenramu. Teopema Buera. [IpeobpazoBanus
YHCIJIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTENEHU U KOPHHU.

WppanmonaneHeie  ypaBHeHUs. (OCHOBHBIE METOJBl PELICHUS HMPPALMOHAIBHBIX
ypaBHeHUH. [loka3zarenbHble ypaBHEHUS.

OcHOBHBIE METO/IBI PEIICHUS MMOKa3aTeIbHBIX YpaBHEeHUH. [IpeoOpa3oBanue BeIpakKeHUH,
cojgepxamux Jjorapupmsl. Jlorapupmudeckne ypaBHeHHA. OCHOBHBIE METOABI PELICHUS



Jorapu(pMUUECKUX YpaBHEHHIA.

OcHoBHBIE TpUTOHOMETpUUecKkue ¢Gopmynbl. [IpeobpazoBaHrne TPUTOHOMETPUUECKUX
BBIDAKECHMI. PellleHne TpUrOHOMETPUYECKUX ypaBHEHMM. PenieHue cHUCTeM JIMHEHHBIX
YpaBHEHUM.

Martpuna cucreMbl JUHEHHBIX ypaBHeHUH. OrnpenenuTens MaTpulbl 2X2, ero
F€OMETPUUYECKHUI CMBICI M CBOMCTBA, BBIYMCIECHUE €r0 3HAYCHUS, PUMEHEHHE OIpPEACIIUTENs
JUISl pELLIEHUS CUCTEMBbI JIMHEHHBIX YPaBHEHUI.

Pemrenne npuknanHeIX 3agad ¢ [OMOIIBIO CHCTEMbl JIMHEWHBIX ypaBHEHUM.
HccenenoBanue MOCTPOCHHOW MOJEIM C NOMOILIBIK MaTtpull U onpenenuteneil. Iloctpoenue
MaTE€MaTU4YeCKUX MOJEIEH peaJbHOM CHUTyallUH C IIOMOLIbIO YPAaBHEHMM M HEPABEHCTB.
[IpumeHeHHEe ypaBHEHHMH M HEPABEHCTB K pELICHUI0 MaTEeMaTHMYECKHUX 3aJad M 3ajad U3
Pa3IUYHbBIX 00JaCTeH HAyKU U peaJIbHOM JKU3HH.

@yHKIMH U TpaduKu

OyHKIMs, cnocoOsl 3aaanusa GpyHkuuu. B3anmuo oOparnbie ¢ynkimu. Kommnosunus QyHKIUA.
['paduk Qynkuuu. dnemMeHTapHbIe Tpeodpa3oBanus rpadukos pyHkuuii. O6IacTh onpeaencHus
¥ MHOXKecTBO 3HaueHui ¢yHkiuu. Hymu dynkuuu. [IpomexyTku 3nHakonoctossHeTBa. YETHBIE U
Heu€éTtHble (ynkuuu. Ilepuoamueckue ¢yHknuu. IIpoMexyTKu MOHOTOHHOCTH (DYHKIHUU.
MaxkcumymMbl 1 MHUHUMYMBI (QyHKIuu. Hambosblnee W HauMeHbIee 3HauYeHUS (QYHKIUU Ha
npomexyTtke. JIuHeiHas, KBaapaTuuHas W JApoOHO-TMHEWHas (YHKIMU. DIEeMEHTapHOe
HCCJIEJIOBAaHHUE U NIOCTPOEHUE UX I'PaUKOB.

Crenennas GyHKIUS C HAaTypaJbHBIM U IENbIM TOKa3aTeneMm. E€ cBoicTBa u rpaduk.
CpoiicTBa u rpaduk KOpHA n-oi CTelneHW Kak (PyHKIMHM OOpaTHOM CTENeHH ¢ HaTypaJbHBIM
MIOKAa3aTEJIEM.

IToka3zarenbHas u norapudmuyeckas QyHKIUHU, UX cBOIcTBa U rpaduku. Mcnoab3oBaHue
rpa¢pukoB  QYHKUMH s pelieHuss ypaBHeHuH. TpuroHomerpuyeckas OKpYKHOCTb,
ofpeielieHne TPUrOHOMETPHUECKUX (DYHKIIMHA YUCIOBOTO apryMeHTa.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B peajbHBIX IIpoleccax M sABICHUSX. ['paduxu
pEATbHBIX 3aBUCUMOCTEM.

Hauana matemaTnyeckoro aHaausa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MTOCJIEOBATEIHHOCTEH. MeTton
MaTeMaTUYECKON MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIEI0BATEILHOCTH.

HcTopus BO3HUKHOBEHHUS MAaTeMaTHMYECKOrO aHalu3a Kak aHajln3a OeCKOHEYHO MaJIbIX
BEJIMYHH.

Apudmernueckass U reoMeTpuyeckas Iporpeccuu. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpecCUu.
JIMHEeNHBII M AKCHOHEHUUAIbHBIM pocT. Yucno e. @opMmyna CIHOXKHBIX MPOLEHTOB.
Hcronbs30BaHKe MPOTPECCUN ISl PELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble ¢yHKIMH M UX cBoWcTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPEepBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JJS PELICHUs
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMPEPBIBHBIX (DYHKLUH /IS peIIeHus 3a/1a4.

IlepBass u Bropas mnpousBoAHble ¢GyHKIMU. OnpeneneHne, TEeOMETPUUYECKUN U
¢u3uueckuif CMBICT TPOM3BONHOW. YpaBHEHHME KacaTelnbHOH K rpaduky ¢yHKIUU.
[IpousBoaubie sneMeHTapHbIX (QyHKuM. Ilpon3BoaHas cyMMbl, MpOU3BEAEHHUS, YaCTHOTO U
KOMITO3HIINH (PYHKITHH.

MHoxecTBa 1 JIOTHKA
MHOKeCTBO, Omepaluyd HaJa MHOXKECTBAMU W HMX cBoucTBa. Jmarpammel Oiinepa— BenHna.



[IpumeHeHne TEOPETHKO-MHOKECTBEHHOTO ammapaTa Ui ONHCAaHHsS PEANbHBIX IPOIECCOB H
SBJICHUWA, TPU pPELICHUM 3a1ad M3 JApYrux y4deOHbIX npeameroB. OrmpeneneHue, Teopema,
CBOWCTBO MaTEeMaTHYECKOTO 00BEKTA, CIEICTBHE, JOKA3aTEIbCTBO, PABHOCUIILHBIE YPaBHEHHUSL.

11 KUJIACC ba3oBblii ypoBeHb

Yucna v BBIYUCICHUS.

Hatypanbnsle u nensie uncina. [Ipu3Haku 1eNMMOCTH LIEIBIX YUCEN.

Crenenb ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHBIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHEHHUs U HEPABEHCTBA.

[IpeoOpa3oBanue BBIpAKEHHUN, COACPIKAIINX JIOTAPU(MBIL.

IIpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX CTENIEHH C PAllMOHAIBHBIM [TOKA3aTEJIEeM.

IIpMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPaBEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUU. PelieHue NpuKIagHbIX 3a7ad C IOMOILBIO CHCTEMBbI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMATHYECKUX 3a/1ad U
3a]a4 U3 Pa3IUYHBIX 00JacTel HAyKU M peabHON JKHU3HU.

OyHKIUYU U TpadUKy.

Oynkius.  Ilepuonmueckne QyHkiuu. IIpoMexyTKn MOHOTOHHOCTH — (DYHKIIUH.
Maxkcumymbl 1 MMUHUMYMbI (QyHKIMH. Hambonblnee W HauMeHbllee 3HAUYeHUE (QYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

[TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TPapUKH.

Ucnons3zoBanne rpadkoB PyHKITUN IS pEIICHUS] YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Ucnons3zoBanne rpapukoB (QYHKIUN IJI UCCIENOBAHUS MPOIIECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX NPEIMETOB U pealbHON KU3HH.
Havana maTemaTnueckoro aHaausa.

HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIlIEHUs] HEPABEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUIA CMBICI TPOU3BOIHOM.

[IpousBonHbie 3eMeHTapHBIX (QyHKIUNA. DOpMYIbl HAXO0XKIECHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLUH.

[Ipumenenne nPOU3BOAHOW K HCCIEAOBaHWI0O (YHKIMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxneHrne HanbobIero 1 HauMeHbIIero 3Ha4eHus! QyHKIIMU Ha OTPE3Ke.

[IpumeHeHne TPOU3BOAHOM JUISl HAXOXACHHUS HAWIyYLIEro PEIICHUs B IPHUKIIAJHBIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Uit rpaduKkoMm.

IlepBooOpaznas. Tabmuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuil M (u3MYecKuii cMbIci. BblumcieHue uHTErpanga 1o
dbopmyne Hetorona—JleiOnuiia.

11 KUIIACC ¥Yruy0J/ieHHblil YPOBEHb



Yucna v BBIYUCIICHHUS.

Hatypanbuble u uensle uucia. IlpuMeHeHune npU3HAKOB AEIUMOCTU LENbIX YHUCEI,
HanbOonpImi 00wt nenurens (nanee — HOJl) u Haumensinee obmee kpatnoe (nanee -HOK),
OCTAaTKOB I10 MOJYJIIO, allropuT™Ma EBKMaa [u1s peleHns 3a1a4 B LEJIbIX YUCIIAX.

KommniekcHple umcna. Anrebpanyeckass M TPUTOHOMETpUYEcKass (OPMBI  3arucu
KOMIUIEKCHOTO yucia. ApupMeTHUecKre Oonepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0paxkenue
KOMIUIEKCHBIX YHMCEJI Ha KOOpAMHATHOM miockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHue KOMIUIEKCHBIX 4YHCEN [UIs pelieHus (U3HUECKUX U
F€OMETPUUYECKHX 3a/1au.

YpaBHEHMs U HEPABEHCTBA.

CucremMa M COBOKYIIHOCTb YpPaBHEHMH M HEpPAaBEHCTB. PaBHOCWIBHBIE CHCTEMBI M
CHUCTEMBI-CIIEACTBHsL. PABHOCHIIBHBIE HEPABEHCTBA.

OTO0Op KOpHEH TPUTOHOMETPUYCCKUX YpPAaBHEHUH C TIOMOIIBIO TPUTOHOMETPHYCCKOMN
OKPY’KHOCTH. PerieHne TpuroHoMeTpuyecKux HEPaBeHCTB.

OcHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/Ibl pELUIEHUS UPPAIIMOHAIbHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOABl  pEUIEHUsT CHCTEM U  COBOKYNHOCTEH  pallMOHAJIbHBIX,
UpPpaIMOHATBLHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPaBHEHHH.

YpaBHEHHUs1, HEPABEHCTBA M CUCTEMBI C IIaPAMETPAMH.

[IpumeneHune ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHMIO MAaTEMaTUYECKUX 3a7ad U
3alad4 U3 Ppa3IMYHbIX oO0jacTell HAyKW M peajlbHOW JKWU3HM, HUHTEPHpETaIs IOJyYEeHHBIX
pE3yJIBTaTOB.

OyHKIHH U TpadUKH.

I'papux xommosuimu QyHkuil. ['eomerpudeckue o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOHCTBA U Tpa(UKH.

I'padnueckue meroabl pelieHHs ypaBHEHHH U HepaBeHCTB. ['paduueckue meTois
penenus 3a1a4 ¢ napaMeTpaMH.

Ucnons3zoBanne rpagukoB (QYHKIHUN 71 UCCIEIOBAHUS IPOIECCOB U 3aBUCUMOCTEM,
KOTOpBIE BO3HUKAIOT MPH PELICHUHN 3a/1a4 U3 IPYrUX YyUeOHBIX MPEAMETOB U PEATbHOM KU3HU.
Havana maTemaTnueckoro aHaausa.

[IpumeHeHne TPOM3BOAHONM K HCCIENOBAHWIO (PYHKUMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosxenre HauOobIIero 1 HAMMEHbIIET0 3HAYeHUH HeNpephIBHON (PYHKIIMHU Ha
OTpE3KE.

[Ipumenenne NPOM3BOAHOM JUIsI HAXOXJACHUS HAWJIYy4YIIero pPEIIeHHs B TMPUKIAJIHBIX
3ajayax, s ONpeAeNieHHs CKOPOCTH U YCKOpPEHHUs Mpolecca, 3aJaHHOro (QopMyJaol Hiu
rpaduKoM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO TepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢ynkuunit. [IpaBuna Hax0XI€HUS TEPBOOOPA3HBIX.

NHurerpai. ['eomerpuueckuil CMbICI UHTETrpasa. BerurciieHne onpenes€HHoro nHTerpaia
no ¢opmyne Hetorona—Jleitbuuna.

[IpumeHeHne wuHTErpana i HAXOXKAEHHUS IUIOIAACH IJIOCKUX (Guryp u o0bEMOB
F€OMETPUUYECKHX TEJ.

[Tpumeps! pemenuii nuddepeHImanbHbIX YpaBHEHNH. MaTeMaTnieckoe MoIeTupOBaHUE
peasibHBIX MPOLECCOB ¢ MOMONIbIO AUPPEPEeHIINATbHBIX YPaBHEHUH.






TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basoBbiii ypoBensb (70 yacoB)

Yrayo6aennblii ypoBenb (140 yacos)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue pazaena (Tembl) (YUCIO
JacoB)

OcHOBHOE coJiep>KaHue pa3iesia (TeMbl)

MHOKecTBa paliOHaAIbHBIX
1 JCHCTBUTEIBHBIX

urcel. PanmmoHansHBIC
YPaBHEHUS U HEPABEHCTBA

(14 )

MHO0€eCTBO, ONIEpaIly Ha/l MHOYXKECTBAMH.
/Inarpammbl Ditiepa—BenHa.
Panmonansubie yncia. OObIKHOBEHHBIE U
ecsATUYHBIE IPOOU, TPOLICHTHI,
OeCKOHEUYHbIEC IEPUOANYECKUE APOOHU.
ApupMeTHUECKHUE OTIEPALIUU C
[palMOHAIBHBIMU YU CIIaMHU,
[peoOpa3oBaHusl YHCIOBBIX BBIPAXKEHUH.
[Ipumenenue apobeli u MPOIEHTOB AJis
PEIICHUS TPUKJIAAHBIX 3371a4 U3 PA3TUIHBIX
OTpacieil 3HaHUM U peasbHON KU3HHU.
JleficTBUTENbHBIC UKclia. PaimonanbHbIe U
MPPALMOHATIBHBIE YHCTIA.
ApupMeTHIECKHE OTIEpaIUU C

e CTBUTENbHBIMU YHCIIAMH.
[TpuGnxkEHHBIC BHIYUCIICHUS], IPABUIIA
OKPYTJIEHUS, IPUKUIKA U OLICHKA
[pe3yJIbTaTa BEIYMCICHUN.

To1ecTBa U TOXK/IECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pelieHne
HEepaBeHCTBA. MeTo ] MHTEPBAJIOB.
Pemenue nensix u IpoOHO-pAIIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHOKECTBO JCHCTBUTEIBHBIX
YHCEl.

MHOTrOYJICHEI.

PanrionansHbIe ypaBHEHUS U
HEpaBEHCTBA.

Cucrembpl TMHEMHBIX YpaBHEHUN

(28 u)

MHO3K€eCTBO, OIepalliy HaJl MHOKECTBAMU
U X cBoicTBa. JJuarpammel Ditnepa —
Benna. /lpumenenue meopemuxo-
MHOJICECMBEHHO20 annapama 05 peueHus
Baoau.

Panronaneueie yncna. OObIKHOBEHHBIC U
NECSTUYHBIE TPOOH, MPOLICHTHI,
OCCKOHEUYHBIC TIEPUOMYECKUEC APOOH.
[Ipumenenue qpo6eit v IPOIEHTOB IS
[peleHus TPUKIIAIHBIX 3a]1a4.
JleiicTBUTENBHBIC YKCa. PaliioHanbHbIe U
MppalMOHATBHBIE YHCTIA.
IApudMeTHdecKie onepanuu ¢
MEeHCTBUTENLHBIMU YUCIaMU. Mooynb
OelicmeumenbHo20 YUCia U e20 C8OLCMEd.
[TpubmxkEHHBIC BEIYUCIICHUS], TPABUIIA
OKPYTJIEHUS, IPUKUKA U OLICHKA
[pe3yJIbTaTa BBIYMCIICHUM.

OcHogHble Memoovl peuleHus Yeavix u
OpOOHO-PAYUOHATILHBIX YPABHEHULL U
Hepasencma. MHozounensvt om 00HOU
nepemenHou. /{enenue MHO20YNeHA HA
WmHocounen ¢ ocmamxom. Teopema be3y.
Mnozounenwl ¢ yenvimu kosghgduyuenmamu.
Teopema Buema.

\Pewenue cucmem TuHetHbIX YPABHEHUIL.
Mampuya cucmembol TUHEUHBIX YPAGHEHULL.
Onpedenumens mampuyvt 2 %2, e2o
lceomempuyecKuti CMblCl U CBOUCMEBA;

6blYUCTIEHUE €20 3HAYEHU, NPUMEHEHUE




onpedenumerst 0 peuleHus CUCmembl
iuHelnbix ypasHenuil. Pewenue
NPUKIAOHBIX 340a4 ¢ NOMOWBIO CUCHIEMbl
IUHEUHbIX YPAGHEHUL

OyHKIMH U TpadUKH.
CTeneHn ¢ 1eIbIM
[MOKa3aTejieM

(69)

DyHKIMSA, cIOcOOBI 3aJaHNsT (QYHKIIMH.
B3aumuo oOpathbsle pyHkun. ['padux
(b yHKITHH.

O06acTh onpeiesieHust © MHOXKECTBO
3HaueHui pyHkuuu. Hymn GyHkmm.

HeuéTHbIe QYHKIMU CTENeHb C LeIbIM
[OKa3aTeIeM.

CrannaptHas Gpopma 3arucu
neiictBuTenpHOrO uncna. MenonszoBanue
noxoaseit popmel 3anucu
NEeCTBUTENBHBIX YUCEN [Tl pEIICHUS
MPaKTUYECKHX 3a/1a4 U TPe/ICTaBICHUS
NTAHHbIX.

CrenenHasi GyHKIUS C HATYPAIbHBIM U

[IpoMexkyTKHM 3HAKOMOCTOSIHCTBA. YETHBIE 1

DOyHKIUU
u rpaduku. CreneHHas GyHKIMS
C 1IeNbIM Moka3aresnem (12 )

DyHKIHS, CIOCOOBI 3a1aHus HYHKITHH.
B3aumHo oOpaTHbIE QYHKIIUH.
[Komnosuyus ¢ynxkyuii. I'paduk GpyHKIHN.
DnemenmapHvle Npeoopa308anus
epaguros ¢pynxyuii. O61acTh
OTIpeIeNIeHUs] © MHOYKECTBO 3HAUCHHHA
¢ynkuun. Hynu ¢pynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA. YETHBIE N HEUETHBIE
¢dbyukuuu. Ilepuoouyeckue gpynxyuu.

[ IpomedicymKu MOHOMOHHOCMU DYHKYULU.
Makcumymol u MUHUMYMbBL PYHKYUU.
Haubonvwee u Haumenvuiee 3naueHue
@yHKYUU HA NPOMedNCYmKe.

Vlunetinas, keaopamuunas u OpooHo-

iuHelinas yuxkyuu. Snemenmapnoe




1ebIM Toka3aTesieM. E€ cBoiicTBa u rpaduk

uccnedosanue U NOCmpoeHue cpapurkos
DMuUX yHKYuULl.

CTelneHb ¢ 1eJbIM IToKa3aTelieM. hurom
\HvromoHa.

CreneHHast GyHKIHS C HATYPAJIbHBIM U
LIeJIBIM IOKa3aTeneM. E€ cBolicTBa U

rpadguk

IApudmeTHIecKuii KOpEeHb
N—OM CTEIICHH.
HppannoHajibHbie
YpPAaBHEHUS U HEPABEHCTBA

(18 )

ApudmeTHUeCKUil KOPEeHb HaTypaTbHON
creneHu. JlelicTBus ¢ apuMeTHIeCKUMHU
KOpPHSIMH N—OW CTETICHH.

Pemenue nppauroHaabHbIX YPABHEHUN U
HEPABEHCTB.

CBoiicTBa ¥ rpauK KOpHS N-0M CTENEHU

ApudmeTrdeckuii KOpeHb n-oi
CTEIICHH.

WppauyroHanbHble ypaBHEHUS
(18 u)

IApudMeTH4YecKii KOpeHb HATYPaIbHOM
CTEIICHU U €ro CBOMCTBA.

[ Ipeobpazosanuist YUCIO0BbIX BbIPANCEHUL,
cooeparcauyux cmenenu U KOpHU.
WppannonainbHble ypaBHeHHs. OCHOBHBIE
METO/Ibl PEILIEHUSI UPPALIUOHATIBHBIX
ypaBHEHUH. PasHocuivhbie nepexoovl 6
peweHuy uppayuoHaIbHbIX YPAGHEHUU.
CBoiicTBa U rpaduk KOpHS n-0i cTeneHn
KaK (YHKIIMM 0OpaTHOW CTETEHHU C
HaTYpaJIbHBIM I10Ka3aTeJIeEM

DOopMyIIBI TPUTOHOMETPUH.
Tpuronomerpudeckue
YpaBHEHUS

(22 )

CHHYyC, KOCUHYC U TAHT'€HC YHUCIIOBOTIO
aprymeHTa. ApKCUHYC, apKKOCUHYC U
APKTaHT€HC YMCIOBOIO apryMeHTa.
TpuronomeTpuueckas OKpy,HOCTb,
OIpeeICHUE TPUTOHOMETPUUYECKUX
(byHKIMI yncioBoro apryMmenTa. OCHOBHBIE
TPUTOHOMETPHUECKUE (POPMYIIBL.
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpa)XKeHU. Pemenne
TPUTOHOMETPUYECKUX ypaBHEHUN

Tpuronomerpuyeckue
BBIPAKEHUS U YPaBHEHUS

(22 u)

CHHYyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YUCIIOBOTO ApryMeHTa. APKCHHYC,
APKKOCHHYC M apKTaHI'€HC YHCIIOBOTO
aprymenTa. Tpuronomerpudeckas
OKPYKHOCTB, OIIPE/IETICHHE
TPUTOHOMETPUUECKHUX (YHKIIMI YHUCIOBOTO
aprymenTa. OCHOBHbIE
TPUTOHOMETpHUYECKUE (HOPMYIIBI.
[TpeobpazoBaHme TPUTOHOMETPUUECKHUX
BBIpAKCHUM. Pelienne

TPUTOHOMETPUUECKHUX ypaBHEHUN




[Toka3arenbHas GyHKUIMS.
Iloxa3aTenbHbIC ypaBHEHUS

(10 )

Cmenenb ¢ payuoHaIbHbIM noKazamenem u
eé ceoticmea.

Iloxazamenvhas (hyHKyus, eé ceolicmsa u
epagpux. Ucnonvzosanue epagura
dyHKYUU 0151 peueHus ypasHeHuUll.

I loxazamenvhuvie ypaenenus. OcnosHvle
Memoobl peutenius NOKA3amenbHbIX
ypasHenuii

Jlorapudmuaeckast GyHKIHS.
Jlorapugmuueckue ypaBHEHHUS

(18 )

Vloeapughm wucna. Ceoticmea nocapugma.
/lecamuunbie u Hamypanvhsie 102apugmol.
[ Ipeobpazosarue svlpadiceHull,
cooeparcawux 102apugmul.
Vloeapugmuueckas hpynxyus, eé ceoticmea
u epagux. Ucnonvzosanue epagura
dyHKYUU 0151 peuleHUs YPaGHEeHUl.
Vloeapugmuueckue ypasuenus. OcHognbvie
Memoobl peutenus 102apu@dMuiecKux
ypasHnenuil. Pasnocunvhbie nepexoovl 6
eUEeHUU J102apUPMULECKUX YDABHEHUI

TTociienoBaTeENLHOCTHA U
MPOTrPECCUU
(6 9)

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
rmocneaoBarenbHoCcTel. MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

ApudmeTrueckas U TeoMeTpudecKas
nporpeccuu. beckoneuHo yObiBaromas
reoMeTpHuyecKas mporpeccusl.

CyMMa OeCKOHEYHO YOBIBaromen
reOMETPUUYECKOM MPOTPECCUH.

DopmyJia CIIOAKHBIX TPOLICHTOB.
Vcnionb30BaHKEe IPOTPECCUU JITISI PELICHUS
[pEATbHBIX 3aJ1a4 MPUKJIATHOTO XapaKTepa

[TocnenoBaTeIbHOCTH
1 niporpeccu (10 )

[MocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUs
nocienoBarenbHoCcTeR. Memoo
IMamemamu4eckol UHOYKYUU.
MOHOTOHHBIE U OTPAHUYEHHBIE
MOCIIEI0BATENBHOCTU. Mcmopus ananusa
OeCKOHeuHO MATbIX.

ApudmeTnueckas U reoMeTpuyecKas
nporpeccuu. beckoneuHo yObIBaromas
reomeTpuueckas nporpeccus. Cymma
0ECKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM
nporpeccuu. Jlunetinviii u
OKCnoHeHyuanbHuil pocm. Yucno e.
DopmyJia CIOKHBIX MPOLIEHTOB.
Vcnonp30BaHue MPOTPECCHH VIS PELICHUs

[peaTbHBIX 3a/1a4 MPUKJIATHOTO XapaKkTepa




HenpepsiBHble G yHKIUH.
[IpousBoanas (20 u)

[Henpepuignvie ¢hynkyuu u ux ceouicmaa.
Touka paspviéa. Acumnmomsi paghuxos
¢dynxyuii. Ceoticmea (hynkyuil
Henpepvienvix Ha ompeske. Memoo
UHMEPBALos O] peuleHUs HEPABEHCMA.
!l [pumenenue ceolicme HenpepwleHbIX
GdyHKYULl 01151 peuteHus 3a0au.

I1epeas u 6mopas npouzeooHvle YYHKYUU.
Onpedenenue, ceomempuieckuti u
usunecKuli cmulcit NPOU3BOOHOLL.
Ypasuenue xacamenvHotl k epaguxy
@yukyuu. Ilpouzeoonvle 21eMeHMapHbIX
@yuxyuil. Ilpoussoonas cymmet,
npou3zeedeHuUs, YaCmHo20 U KOMNOIUYUU

yHKyuil

[ToBTOpenue, o6odIIEHKE,
cucTeMaTu3anus 3HaHui (4

)

OCHOBHBIE MOHATHUS Kypca anredpbl ¥ Havaj
MaTeMaTHueckoro ananusa 10 kiacca,
000011IeHNE U CUCTEMATH3aIMs 3HAHUHA

[ToBTOpEHME,
0000111eHHE,
cUcTeMaTu3alus 3HaHu!

(29)

OCHOBHBIE TIOHSTHSI Kypca anreOpbl 1
Hayaja MaTeMaTH4YeCKoro aHaiausa 10
Kiacca, 0000IIeHe U CUCTEMATH3AIIHS

SHaHUHI




[NOYPOUHOE TEMATHUYECKOE INTAHNPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A

10 KJIACC
basoBbiii ypoBensb (70 yacoB) Yrayosennbiii ypoBerb (140 yacos)

KonnuecTBo wacos Tema ypoka Tema ypoka ‘ KosmmuecTBo wacos
Tema: Muoscecmeo oeiicmeumenvhwix uucen. Muozounenwvt. Payuonansvnuie ypasnenus u nepasencmea. Cucmemot aunennvlx ypaeuenuil (14 /
284)

1 Hemens

2 MHOKeCTBO, OIepaliy HaJl MHOKECTBAMHU.
/lnarpammsl Diinepa—Benna. PaninonanbHble yncia.

[ Ipumenenue meopemuKko-MHOMCECMBEHHO20 2
annapama 01a pewenus 3aoad. Mooynv
OeticmeumenbHo20 YUCIA U e20 C8OUCMEA.

2 Heaes

2 (OOBIKHOBEHHBIE U JECSITUYHBIE JPOOU, IPOLIEHTHI,
OECKOHEUHbIE IEPUOIUYECKUE IPOOH.
ApudmeTnueckre onepanuy ¢ pauoHaIbHBIMH
YKCIaMHU, IPE0O0pa30BaHMsI YMCIOBBIX BEIPAXKEHUH.

Mnocounenvl ¢ yenvimu Kodgguyuenmamu. 2
Mnozcounenvt om o0Hotl nepemennou. Teopema
Buema.
3 Heneas
1 [TpumeneHue apobeii U MPOIIEHTOB IS PEIIeHuUs
MIPUKJIQHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIIe 3HAHUU U
€aJIbHOW JKU3HU.
1 /lelicTBUTENBHBIC Yncia. PalimoHanbHbIE U
MppaLlOHATIbHBIE YHCIIA.
MHnoeounenvt om 00HoU nepemennou. /enenue 2
IMHO204IeHA HA MHO204IeH ¢ ocmamKkom. Teopema
be3zy.
4 neneast

2 ApubdmeTnieckre oneparuu ¢ 1eHCTBUTEIILHBIMU
guciaamu. [IpuGmmkEHHBIC BRIYUCIICHHS, IPABHIIA
OKpYTJIEHUS, IPUKUKA U OIIEHKA pe3yybTaTa
BBIUMCIICHHI.




Mampuya cucmembvl TUHEUHBIX YPABHEHUII.
Onpeoenumens mampuywvl 2 X2, e20 ceomempuyeckuil
CMBICTL U CBOUCMBA, 8bIYUCTIEHUE €20 3HAUEHUS,

S Hepeas

ToxecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHHUS.
YpaBHEHNE, KOPEHb YPaBHEHUS.

Pewenue cucmem TuHeliHblx ypaguenui. Ilpumenenue
onpedenumerns 0/ peuleHust CUCIeMbl TUHEUHbIX
ypasHeHuil.

6 Hegeas

HepaseHncTBo, pemenue HepaseHcTBa. Meton
MHTEPBAJIOB.

OcHogHble Memoobl peutenus Yeavix U OpoOHO-
PAyUOHAbHBIX YPAGHEHUL U HEPABEHCS.

7 Heneast

Pemenue uenpix 1 1poOHO-pallMOHANBHBIX YPaBHEHUN
U HEPAaBEHCTB

Pewenue npukiaoHuix 3a0a4 ¢ NOMOWbIO CUCHEMbL
TUHEUNbIX YPAGHEeHUl

Tema: @ynkyuu u epagpuxu. Cmenennan pynkuyus c yeavim noxkazamenem (6u/ 12u)

8 Hegensn

DyHKIMS, criocoObl 3a1anus GyHkIu. BzanMuo
oOpatuble pyHkiuu. ['padpux pynkuun. Odnacts
OIpezesieHus] 1 MHOXECTBO 3HaueHU GpyHnkuuu. Hynu

byHKIIIHN

Komnoszuyus ¢hynxyuil. dnemenmapHule
npeobpazosanus epadurxos yHKkyuil.

9 Hegeas

CranpaptHas popma 3anucu AeHCTBUTEIBHOIO YHCA.
Hcnonp3oBanue noaxosieit Gopmbl 3acu
NEHUCTBUTENBHBIX YUCEN JIIsl PEIIEHUSI TPAKTUYECKUX
3a/1a4 U [IPEICTABICHMS] TaHHBIX.




I lepuoouueckue Gdyrryuu. Ilpomescymku 2
MoHOMOHHOCMU PYyHKYUU. Marcumymsl U MUHUMYMbL
dyukyuu. Haubonvwee u HaumeHbulee 3HAYEHUE
DYHKYUU HA RPOMeENCYMKe.

10 »emensn

Crenenb ¢ 1eabIM nokaszareneM. CreneHHast QyHKIUS ¢
HaTypaJbHBIM U LIEJIBIM NoKa3zareneM. E€ cBoiicTBa u
rpaduk

Ulunetinas, K6aopamuunas u OpoOHO-TUHElHAs 2
DyHKyuU. Inemenmaproe ucciedogarue u

nocmpoenue epaghuxos smux ynxyuil. bunom
\Hvromona.

11 genensn

Tema: Apupmemuueckuii Kopenv n-oui cmenenu. Uppayuonanvuoie ypagnenusn (184 /184) + Y Ilokazamenvnan gpynkuyusn. Iloxkazamenvnsie
ypaenenusn (10u)
+ Y Jlocapugpmuueckan gpynkyusn. Jlozcapugpmuueckue ypagnenus (8 4 uz 18 u)

ApudmeTnueckuil KOpeHb HaTYpaJbHOM CTENEHH. Apugmemuyeckuil KopeHb HAMYPALLHOU CIMEeNneHU U

eco ceolicmaa.

Cmenensb ¢ payuoHaibHbiM NOKA3amenem u eé 2
ceolicmea

12 nenens

ApudmeTndeckuil KOpeHb HaTypaJIbHON CTENEHH. [Ipeobpazosanus YUcI08bIX 8bIPAHCEHUL,

codepofcamux CmeneHu U KOpHU.

lloxaszamenvuas ynkyus, eé ceolicmea u epagux. 2

Ucnonvzosanue epaguka ynxyuu 01s peulenus
ypasHeHuil.

13 Hemens

2 JleiictBust ¢ apuMeTHYECKUMH KOPHAMU N—OH

\PasrocunvHble nepexodbz 6 peuieHuu
CTCIICHU.

UPPAYUOHAILHBIX YPAGHEHUU

Ucnonvzosanue epaguxa ynxyuu 0151 peuieHus 2
noKazamenbHuIX YPAGHEeHU.

14 nenenn




CTCIICHHU.

JletictBust ¢ apudMeTnueckuMu  KopHamu — N—oH|Ceoticmea u epaghux KOpHs n-oi cmeneHu Kax

pyHKYuU 0OpamHOU cmeneHy ¢ HamypaibHbIM
noxaszamenem

[ loxazamenvHole YpPAa6HERUA. OcHosHble Memoovl
pewerusl nOKasamejlbHovlx ypaeHeHuﬁ

15 Henpens

PerieHne nppalMOHAIBHBIX YPABHEHUN U HEPAaBEHCTB.

[ loxazamenvHole YPAa6HEHUA. Ocrosrvle Memoovl
pPeUEeHUsl NOKA3amejlbHblX ypaeueﬂuﬁ

16 Henens

Pemenue HppallMOHAJIBbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

Vlozapugm uucna. Ceoticmea nozapugma.
lecsmuunvie u HamypaibHble 102apUpmvl

17 wenens

PerieHne nppalMOHAIBHBIX YPABHEHUN U HEPaBEHCTB.

IIpeobpasosanue evipadiceHull, COOEPIHCAUUX
Jloeapughmol.

18 Hegens

CBoiicTBa u rpaduk KOpHs N-0ii cTenenu

IIpeobpazosanue 8bIpadiceHull, cOOepHCAuUx
noeapughmol

19 nenenn

CBolicTBa U rpaguK KOpHsI N-Oi CTENeHH

Ucnonvzosanue epaguka ynxyuu 01s peulenus
ypasHenuii

20 Hegensn

Tema: Tpuzonomempuueckue eviparicenusn u ypasuenusn (22u /22q) + Y Jlozapugpmuuecrkan pynkyusa. Jlocapugpmuuecxkue ypasnenus (10u uz 18

)

Vlocapugmuueckas gpynkyus, eé ceolicmea u epaghux.




+ Y Henpepuvienvie ghynkyuu Ilpouszeoonasn (124 uz 20 u)

CI/IHYC, KOCHUHYC U TAHI'CHC YU CJIOBOT'O apryMCHTa

VIloeapugpmuueckue ypagHeHus.

21 Henmeas

aprymMeHra

ApKCUHYC, AapKKOCHUHYC UM apKTaHI'€HC YHCJIOBOTO

OchosHble MemoObl peulenus 102apu@dMu4ecKux
ypasHeHuil.

22 Hemeas

TpI/IFOHOMeTpI/I‘-ICCKaﬂ OKPY’KHOCTb

OcHosHble MemoObl peulenus 102apu@PMuiecKux
ypasHeHull.

23 Hemenas

Tpuronomerpudeckas OKpyKHOCTb

PagrocunbHble nepexoobl 6 peuenuu
nocapughmuneckux ypasHeruu

24 wenenas

YU CJIOBOT'O apryMeHTa

Omnpenenenue TPUTOHOMETPUYECKUX byHKIMi

PagrocunbHble nepexoobl 8 peuenuu
nocapughmuueckux ypasHeruu

25 nwemens

(OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

Henpepuvignvie pynxyuu u ux ceoticmsa. Touxa
paspviea. Acumnmomul epaguxos GyHKyuil.
Ceoticmea (hyHKYULl Henpepbl8HbIX HA OMpe3Ke.

26 Hegeas

(OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

Memoo unmepaanos 0is peuleHus HepageHcms.




27 uemeas

(OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI

[Ipumenenue c60icme HenpepvlHbIX PYHKYUL OJisl
peutenus 3a0au.

28 Hemess

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKECHUM.
PelieHne TpUroHOMETPUUYECKUX YPaBHEHUI

Ilepeas u 6mopas npouzeoonvle QYHKYUU.
Onpeoenenue, ceomempuyecKuti U Gu3uULecKuti CMuici
npoU3600HOU.

29 genens

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BBIPAKCHUM.
PerieHne TPUroHOMETPUUECKUX YPABHEHUM

Ypasuenue xacamenvhotl k epaguxy gynxyuu.

30 menens

[IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKECHUM.
Pemenne TpUroHOMETPUUECKUX YPaBHEHUI

I Ipouzeoonvie snemMeHmapublx yHKYui.

31 nenens

Tema: Ilocnedoosamenvnocmu u npocpeccuu (6 u/ 10u) +' Y Henpepuviguvie pynxyuu. Ilpouseoonan (6u u3z 20 u)

[locnemoBaTeILHOCTH, CIIOCOOBI 3aJaHusd
[MOCJIEI0BATEILHOCTEN. MOHOTOHHEIE
[MOCJIEAOBATEILHOCTH

Memoo mamemamuueckou unoykyuu. MOHOTOHHBIEC U
OTpaHUYEHHBIE MOCIEA0BATENILHOCTU. M cmopust
aHanuza OecKkoOHeuHo ManbiXx.

32 nenenas

ApudMeTndeckass M TEOMETpUYECKash MPOTPECCUH.
beckoHeyHO yOBIBaOIIast TEOMETPUYECKAs IPOTPECCHUSI.
CymMma OeCKOHEUHO YOBIBAIOIICH TeOMETPUUECKOU
pOTpeccuu.




VIuneunolli u 9KCnoHeHyuaivHoult pocm. Yucno e.
Hcnonvzosanue npozpeccuu 05 peulenust peaibHblX
Baoau npukiadHo2o xapakmepa

33 nenens

@Dopmyna  CIOXKHBIX IpoueHToB. Mcnosp3oBaHue
[IPOTPECCUM I pELIEHUs  PEaJbHBIX  3a1a4
[IPUKJIAJHOIO Xapakrepa

I/ Ipouzeoonvie 31eMeHMapHblX QyHKYUL.

34 wenenas

Tema: Ilosmopenue, 0606uienue, cucmemamuszauus snanuii (4 u/2y) + 'Y Henpepuvienvie pynkuyuu. + Ilpouzsoonasn (24 uz 20 u)

2

OcHOBHBIE TMOHATHS Kypca anreOpsl ©  Hayal
MaTeMaTHyeckoro aHammsa 10 kimacca, 0000IeHne U
crcTeMaTH3als 3HaHUI

[/ Ipouzeoonas cymmul, npousseoenusl, YacmHoz20 u

KoMno3uyuu yHKyuil




TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJIACC

basosblii ypoBenb (102 yacoB)

Yrayo6aennblii ypoBeHb (136 yacos)

Hasanue paznena (Tembl)
(4ncio yacoB)

OcHOBHOE coJiep>kaHue pa3zelia (TEMBbI)

HasBanue paznena (TeMbl) (YUCIO
JacoB)

OcHOBHOE coJiep>KaHue pa3iesia (TeMbl)

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

CrenieHb ¢ panrOHAJIBHBIM IIOKa3aTCICM.

CaoiicTBa cTeneHHU.

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

[TokazarenbHast pyHKIIHA, €€ CBOWCTBA U

rpaduk

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

Jlorapudm yucna. [lecaTuunpie u
HaTypaJbHbIE JOraprU(MBbI.
[IpeoOpazoBanue BhIpaKEHUH,
COJIepXKaIINX JIOTapu(MBbI.
Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA.

Jlorapudgmuueckas GyHKIus, e
cBOIicTBa U rpaduk

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

OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
MPPALMOHATIbHBIX HEPABEHCTB.
I'paduueckue MeToabI peIICHHS
MPPALMOHATIBHBIX, TIOKA3aTENbHBIX U
norapu(MUUECKUX YpaBHEHUN U
HEPaBEHCTB

Tpuronomerpnueckue
(pyuxuuu u ux rpagukm.
Tpuronomerpnueckue
HepaBeHcTBa (94.)

Tpuronomerpuyeckue GyHKIIMH, UX
CBOWCTBA U IpayKu.

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

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

Tpuronomerpudeckne QyHKINU, HX
CBOWCTBA U IpayKu.

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH.
Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

Komnuiexkcubie uncsa (10 4.)

KommnekcHble uncna. Anredpandeckas
U TpUroHoMeTpuyeckasi GopMbl 3alICH
KOMIIJIEKCHOTO YHUCIIA.
ApudmeTrueckue onepauu c
KOMIUIEKCHBIMU YHMCIIAMHU.
N300paskeHre KOMIUIEKCHBIX YUCEN Ha




KOOpJAMHATHOM IUIOCKOCTH. Dopmyra
Myagspa. KopHu n-oii crenenu u3
KOMIIJIEKCHOT'O YHUCIIA.

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

IIpousBoaHas.
IIpumenenue
MPOU3BOAHOM (24 4.)

HenpepsiBable QyHKIMH. MeTo
WHTEPBAJIOB JUIS PEILICHNS HEPABEHCTB.
[TponsBonHas GyHKIUY.
['eomerpuueckuii u GU3NIECKUN CMBICIT
MPOU3BOIHOM.

[Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIINH.
ITpon3BoaHast CyMMBI, IPOU3BENCHNUS,
yactHoro ¢yHkiwmid. [lpumenenne
IPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIIMIA
Ha MOHOTOHHOCTB ¥ DKCTPEMYMBI.
Haxoxxnenue

HauOO0JIBIIEr0 U HAMMEHBIIETO 3HAYCHUSI
¢ynkuuu Ha orpeske. [Ipumenenue
IIPOU3BOJHOM JUISl HAXOXKIACHUS
HAWIY4YIIEro pEeLICHMs B IPUKIIAIHbBIX
3a/1a4ax, s ONpPEIEICHUsI CKOPOCTH
npoiiecca, 3aJJaHHOro (opMyIIoi Uiu
rpaduxkom

HccaenoBanue pyHKuuM ¢
MOMOIIbI0 MPOU3BOAHOI (24 4.)

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

HNuTerpaJ u ero
npumenenus (9 4.)

[TepBoobOpaznas. Tabnuma
epBOOOPa3HBIX.

WHTerpai, reOMETpUYECKUN U
buznyecKkuit CMBICIT UHTErpaa.
Brruucnenue nunterpana no gpopmyie
Hrrorona—JleiiOnuna

ITepBooOpa3nas u naTerpasu (12
4.)

ITepBooOpazHasi, OCHOBHOE CBOMCTBO
nepBooOpa3HbIX. [lepBooOpa3Hbie
arieMeHTapHbIX (QyHKuMi. [IpaBuna
HaXO0XICHUS MTePBOOOPA3HBIX.
Nurerpai. I'eoMeTpru4eCcKuil CMBICI
WHTerpana. Beruucnenue
OIpeIeIEHHOT0 UHTErpaia no popmyie
Herotona — Jleitbuuna.

IIpumeneHne nHTErpana s
HaXO0XICHUS IUIoLaiel TUIOCKUX PUTYp
1 00bEMOB reOMETPUUECKUX TEl.
[Ipumepsl penieHuit




mudepeHInaTbHBIX YpaBHEHUH.
MaremaTnueckoe MOAECIMPOBAHUE
peaTbHBIX MPOIECCOB C TOMOIIBIO
mdQepeHIranbHbIX YpaBHEHUH

Cucrembl ypaBHeHuii (12
4.)

CucreMbl TUHEUHBIX YpaBHEHUH.
Pemenue npuknaaHeix 3aga4

C IOMOILBIO CUCTEMBI JIMHEHUHBIX
YpaBHEHUM.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbBIX, JOrapu(HMUUECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUN AJs
peueHusl ypaBHEHUN U CUCTEM.
IIpuMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHX
3a[a4 U 3a]1a4 U3 pa3IU4HbIX 00JIacTeit
HAyKU U PEAIbHON KU3HU

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

CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBHSL.

OCHOBHBIE METO/bI PELIEHUS] CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX,
UPpaLMOHATILHBIX, [I0KA3aTEIbHBIX U
norapu(MUUECKUX ypaBHEHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3IuYHbIX 00JacTel HayKH U pealbHOMN
KHU3HU, UHTEPIPETALUS TOTYyYEHHBIX
pe3yabTaTOB

HarypanbHblie H HejIbIe
uncaa (6 4.)

HarypaneHble 1 Lienble yucna B 3a7a- 4ax
W3 peaIbHOM )KU3HH.
IIpr3HaKu AETMMOCTH LEIBIX YUCEIT

HarypaJjibHblIe U 1eJibie
yucaa (10 4.)

HarypanbHble u nienble yucna.
[IpuMeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen, HOJ[ u HOK, octaTtkoB
10 MOAYJII0, anroput™ma EBkinaa nis
penieHus 3a/1ay B HENbIX YHCIIaX

3angaun ¢ napamerpamu (16 4.)

PannonanbeHble, HppalMoOHAIbHBIE,
noKa3aTeJbHbIe, JOrapuPpMHUUECKUE U
TPUTOHOMETPUYECKHUE YPAaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IApaMETPaAMHU.
[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENEN PeaIbHBIX
CUTYAalMi C TOMONIBIO YPABHEHUH,
CUCTEM YPaBHEHUI U HEPABEHCTB C
rapamMeTpamMmu

[loBTOpEHMe, 00001IeHNE,
cHCTeMaTH3alus 3HAHUI

(18 u.)

OCHOBHBIE TIOHSATHS Kypca areOpbl |
Hayaj MaTeMaTHYeCKOro aHajau3a,
000011IeHrE U cUCTEMATU3ALU 3HAHUNA

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

OcCHOBHBIE TIOHATHS U METOBI Kypca,
000011IeHNE U CUCTEMATU3ALMS 3HAHUHN




[NOYPOUHOE TEMATHUYECKOE INTAHNPOBAHUE KYPCA AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC
basoBbiii ypoBenb (102 yaca) YrayoseHnbiii ypoBeHb (136 yacos)
KonnuecTBo wacos Tema ypoka Tema ypoka ‘ KosmmuecTBo wacos
Tema: Unucaa u Boiuuciaenus (15/20 4.)
1 »Henens
1 Harypanbnsle u nensie yncia. Ilpuznaku genumoctu
LEJIBIX YUCel
[IpMeHeHne MPU3HAKOB AETUMOCTH IENbIX YHCel, 1
HOK, HO/I, ocTaTKOB 110 MOYJIIO, JITOPUTMA
EBknuga U1t penieHus 3a/1a4 B LEJIbIX YnciIax
2 CreneHb ¢ pallMoOHaIbHBIM ITOKa3areneM. CBolicTBa
CTCTICHH.
2 Heaes
1 CreneHs ¢ palMOHAIbHBIM MOKa3areneM. CBolcTBa
CTETICHHU.
KomruiekcHbie uncna. Anredpandeckas u 1
TPUTOHOMETpUYECKask (HOPMBI 3aITUCH KOMILJIEKCHOTO
YKCIIa.
2 [TpeoOpa3oBaHue BEIPAKEHHNA, COACPIKAIIIX
allMOHAJIbHBIE CTETICHU
3 Heneas
1 Jlorapudm yucna.
ApudmMeTHuecKre onepanuu ¢ KOMIJIEKCHBIMU 1
YMCIIAMH.
2 JlecsaTHUHBIC U HATYpATbHBIC JTOTAPHUPMBI
4 Hemeasn
3 [TpeoOpa3oBaHue BBIpaXKEHUH, COAEPKAIINX
iorapu@msl
300pakeHNe KOMITJIEKCHBIX YHCEN Ha 1
KOOpPJAMHATHOM 11ockocTH. @opmyna Myaspa.




5 Heneas

[Ipeobpa3zoBanue BbIpakKeHUM, COAEPKALIUX CTEIICHU C
palrioHaIbHBIM TOKA3aTEJIEM.

KopHu N-0ii cTeneHn u3 KOMIUIEKCHOTO YHCIIA.
[ [pMeHEHHE KOMIUIEKCHBIX YUCEIN ISl PELICHUS
(bU3NYECKUX U TEOMETPHUYECKHUX 3aj1ad.

Tema: YpaBHeHusi U HepaBeHCTBa (24/32)

6 Hexeas

CucreMa 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB

PaBHOCHIBHEIE CHCTEMBI H CHUCTCMBI-CJICACTBHA.
PaBHOCHIBHBIE HCPABCHCTBA

7 Heaeas

[IprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YpaBHEHHH C
[MOMOINBI0  TPUTOHOMETPUYECKOW  OKPYKHOCTH.
PelieHre TpUroHOMETPUYECKUX HEPABEHCTB

8 Henenn

TTokazaTeapHEIC YpPaBHCHHA U HCPABCHCTBA.

OCHOBHEIC MCTOABI pCHICHUA MMOKA3aTCIbHBIX U
JIOFapI/I(I)MI/I‘IeCKI/IX HCPABCHCTB

9 HeneJs

Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

OCHOBHBIE METO/IbI PEIICHHS UPPALUOHATBHBIX
HEPAaBEHCTB.

10 Hegenn

CucteMbl TUHEHHBIX YPaBHEHUH.

PemreHne nNpuKIIagHbIX 3a/1a4 C IOMOIIBIO CHCTEMBI
JIMHEHUHBIX YPABHEHUM.




(OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEW pallMOHaIbHbBIX, HPPALMOHAIIBHBIX,
[MOKa3aTeIbHBIX U JOrapu(MUUECKUX YpaBHEHUI

11 Hemens

[IprMeHeHre ypaBHEHUH K PELICHUI0 MaTeMaTHUYeCKUX|
Bajad W 3a7ad M3 PA3NUYHBIX OOJacTel HayKu H
[peaIbHOM KU3HU

(OCHOBHBIE METOJIBI PEILIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX,
[oKa3aTeabHbIX U JIOrapu(MUUECKUX YPaBHEHHH

12 Henens

[[puMeHeHHEe cHCTEM  ypaBHEHMH K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3a7ad U3  Pa3InyHbIX
oOJactell HayKu U pealibHOM JKU3HU

YPaBHeHI/Iﬂ, HCPABCHCTBA U CUCTCMBI C ITapaMETpaMn

13 Hegens

HpI/IMCHeHI/Ie HEPaABCHCTB K PCUHICHUIO MATCMATHYCCKUX]
Bajad M 3a7a4 M3 PA3NUYHBIX oO0nacTed Hayku U
[pE€aTbHON JKU3HU

[ [pMeHEeHNEe ypaBHEHUH, CHCTEM U HEPABEHCTB K
[PEIIEHNI0 MaTeMaTHYECKHX 3aJa4 U 3a7a4 U3
pa3IUYHbIX 001acTe HAYKU U pealibHOM KHU3HH,

MHTCPIpETAlA IMTOJTYIYCHHBIX PE3YJIbTATOB.

Tema: ®ynkuun u rpapuxu (18/24)

14 nenenn

Oyukuus. [lepuognueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKITHH.

['paduk komnosunuu ¢pyHkuii. ['eomerpuueckue
00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPMHATHON
[JIOCKOCTH

15 Hemens

MakcuMyMbl 1 MUHMUMYMbI QyHKUuu. HanGonbuiee u




HauMEHbIIIee 3HaYeHNe (PYHKLIUN Ha TPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U
rpadukm.

16 Hengens

Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U
rpad UK.

['padrueckue METObI PELICHUS YPABHEHUH U
HEPABEHCTB

17 wenens

[Toka3zarenbHast u norapudmudeckas GyHKIHH, UX
CBOMCTBa M rpadUKH.

['padrueckue METOIbI PELICHUS 33714 C
napameTpamu

18 Hegens

Hcnonp3oBanne rpadukoB GyHKIMN IS peIICHUs
YPaBHEHUU U JTMHEHHBIX CUCTEM.

['padrueckue MeToAbl peleHus 3a1a4 ¢
napameTpamu

19 Hegens

Mcnonb3oBanue rpadukoB GyHKIMMA ISl HCCIEI0BaHUS
[IPOLIECCOB U 3aBHUCHUMOCTEM, KOTOpPbIE BO3HMKAIOT IIpH
pEeIIeHNN 3aJa4 W3 JAPYTruxX Yy4eOHBIX MpPeIMETOB U
€aJIbHOW JKU3HU

cnonb3oBanue rpadukoB QyHKUIUN A5
MCCIIEIOBaHMs POLIECCOB U 3aBUCUMOCTEN, KOTOPBIE
BO3HUKAIOT NP PELICHUU 3a]1a4 U3 IPYTUX yU4EeOHBIX
[IPEIMETOB U PEAJIbHOM JKU3HH.

Tema: Hauana maremaru

yeckoro anaausa (30/40)

20 emeas

HenpepsiBHble pyHKIIMU. MeTO HHTEPBAIOB IS
[pelIeHns] HEPaBEHCTB.




21 Hemeas

[MpousBonnas ¢pynkuu. ['eomerpuueckuii u
(U3UYECKUI CMBICIT IPOU3BOTHOM.

["'eomeTpruecKuil U GPU3NIECKUN CMBICIT
[MPOU3BOAHOM.

22 Hemeas

[Tpou3BoAHBIE IIEMEHTAPHBIX (HYHKIUN

[TpaBuna nuddepeHrpoBanus

23 Hemenas

@DopMynbl  HaXOXKAEHUS  MPOM3BOAHOM  CYMMBI
(b YHKITHI.

dopmyra MpoU3BOAHON CIOKHON QYHKIIMH

24 genens

DopMyIbl HAX0KICHHS IIPOU3BOJIHON MTPOU3BEICHUS U
4acTHOrO (DYHKIMH.

[IpuMeHeHne MPON3BOTHON K TOCTPOEHHUIO rpaduKOB
byHKIIMHN

25 nwemens

[IpumeHeHre MPOU3BOIHON K MCCIeI0BaHUI0 (DYHKUIUHN
Ha MOHOTOHHOCTB U SKCTPEMYMBI

BrinykiiocTs rpaduka GyHKIIMH, TOUYKH repernda

26 uexesas

Haxoxx1eHre HanOoIbIIero ¥ HaMMEHBIIEro 3HAYeHUS
(YHKIIMM Ha OTpe3Ke

HaxoxaeHne HauboIbIIero 1 HaMEHbILIEro
3HAYeHUI HENPEephIBHOM (DYHKIIMM Ha OTpe3Ke

27 Heneas

IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX

HpI/IMeHeHI/Ie HHTCrpaia ajid HaXOKACHU A i (ONENEY

MI0CKUX GUTYP  00HEMOB TEOMETPHUIECCKUX TEIl




28 Henmens

MuTerpan, ero reoMeTpuuecKuii 1 GU3NIECKUil CMBICI.
Bbruucnenne wuHTerpana no Qopmysne HproToHa
JleliOHUIIA

[Ipumeps! pemeruit nuddepeHInaIbHbIX YpaBHECHUH.
MaTteMaTuyeckoe MOACIIMPOBAHUE PEATbHBIX
[POLIECCOB € MOMOIIBIO AU(depeHIInaTbHBIX
ypaBHEHUI

29 gemess

[lpuMeHeHHe  MPOM3BOAHOM  JUIS  HAaXOXKICHUS
HAWJTy4YlIeTO PpCHICHUA B MNPHUKIIAAHBIX 3aJadax, IJid
ONpeIeJICHUsT ~ CKOPOCTH  MpoIecca,  3aaHHOIO
(bopMyIToit uitu rpaduKoM

HpI/IMCHCHI/Ie HpOHSBOHHOﬁ JJI HAXOXKACHU A
HAWJTY4IICTO PCIICHUA B IPUKIIAJHBIX 3aJadax, OJId
OIIPCACIICHUA CKOPOCTH IIpoLecca, 3alaHHOTO

bopmyioit uiu rpagukom

Tema: IloBTOpenue, 0000menne u

cucremarusanus 3nanui (15/20)

30 nemeas

HOBTOpeHI/IC 10 TCMC ((I[eﬁCTBHTeHLHLIC quciar»

[ToBTOpenue o reme «KoMIaeKkcHbIE YnCIa

31 nwemenas

[ToBTOpenue o treme «CTeneHHas GyHKIUA»

I/IppaI_II/IOHaJIBHBIe YPpaBHCHUS U HCPABCHCTBA

32 "wenpeas

[ToBTOpenue no teme «IlokazarenbHas QyHKIUA»

IloxazaTennHBIC HCPaBCHCTBA

33 neneas

[ToBTopenue no teme «Jlorapudmudeckas GyHKIM




Jlorapudmuueckre ypaBHEeHUsI U1 HEPABEHCTBA

34 nwenenas

IToBTOpeHME
b yHKIIHS

o

TEMC

«Tpuronomerpuyeckas

TpUroHOMETPUYECKUE YPAaBHEHMS U HEPABEHCTBA




CHUHXPOHU3UPOBAHHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»
10 - 11 KJIACC
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

['eomeTpus sABNseTCS OAHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro 00IIero oopa3oBaHus, Tak
KakK O6CCHC‘II/IBaeT BO3MOXHOCTb H3YYCHUSA JUCHUILINH eCTeCTBeHHO-HaquOfI HAIpaBJICHHOCTHU H
NpEeIMETOB TyMaHMTapHOTro Iukia. Jlormyeckoe MbIIUieHHE, (QopMupyemMoe TMpH H3yYSHUHU
00y4aroIUMUCS MOHATUHHBIX OCHOB F'€OMETPHUH, NP T0KA3aTEIbCTBE TEOPEM U MOCTPOCHUU LIETIOUKU
JIOTUYECKUX YTBEP)KIEHUMN MPHU PEIICHUU FeOMETPHUUECKUX 3a/lady, YMEHUE BBIIBUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IMPHU PEIIEHUU 3a/lad €CTECTBEHHO-HAyYyHOro IUKJa, B
YaCTHOCTH (PU3UUECKHX 3aJ1au.

Llenb ocBoeHus mporpamMmsbl yueOHOro kypca «I'eomerpus» Ha 6a30BOM YypOBHe OOyueHUs —
0011e00pa3oBaTeIbHOE H OOMICKYIbTYPHOE PAa3BUTHE O0YUAIONINXCS Yepe3 00eCIeYeHHEe BO3MOKHOCTH
HpI/IO6pCTCHI/I$[ U HCIOJBb30BAHUA CHUCTCMATHUYCCKUX T'COMCTPUYCCKHUX 3HAHUA | [Ief/'ICTBI/If/'I,
CHGHI/I(l)I/ILIHI)IX reoMeTpru, BOBMOXKXHOCTHU YCIICHIHOT'O ITPOAOJIKCHUSA O6pa3OBaHI/I$I 110 CIICHIU AJIBHOCTAM,
HC CBA3aHHBIM C IMPUKIAIHBIM HCIIOJIB30BAHHUEM I'COMCTPHUMU. Heﬂb OCBOCHHA IMPOrpaMMbI y‘-IC6HOFO
kypca «['eomerpusi» Ha YrJay0JEéHHOM YpPOBHe — Da3BUTUE WHIUBUAYAIbHBIX CIOCOOHOCTEH
oOyyaromuxcsi Ipu U3y4eHUU T€OMETPHUH, KaK COCTABIIAIONICH MpeAMeTHON obmactu «MaremaTuka u
uH(popMaTHKa» uyepe3 obecreueHue BO3MOXKHOCTU MPUOOPETEHUSI U MCHOJIb30BaHUs Oosee TyOoKHuxX
TE€OMETPUUYECKUX 3HAHUNA M JEHCTBUM, CHeUU(PUUHBIX T'€OMETPUU, U HEOOXOIMMBIX IJISl YCHEIIHOTO
poheCCHOHATLHOTO 00pa30BaHMsI, CBAI3aHHOTO C MCIIOJIb30BAaHHEM MAaTEMaTHKH.

I[OCTI/I)KGHI/IG EJIM OCBOCHHA IMMPOrpaMMbI oOecreunBaeTcst pE€ICHUEM COOTBECTCTBYIOIIUX 3aa4.
[IpuoputeTHbIMU 3ajauaMu OCBOeHUs Kypca «['eomerpun» Ha 6azoBom ypoBHe B 10—11 knaccax
SABJIIFOTCA .

— (opmupoBaHHEe MPEACTABICHUS O T€OMETPUU KaK YacTHM MUPOBOW KYJbTYpbl U OCO3HAHME €€
B3aMMOCBSI3U C OKPYKAIOIIM MUPOM;

— ¢opMHpOBaHUE MPEICTABICHUS O MHOTOTPAaHHUKAX M Tejax BpalleHHs KaK O BaXXKHEHUIIMX
MAaTE€MaTUUCCKUX MOJCIAX, TIMO3BOJIAIOOIMX  OIMCBIBATL MW HM3YYaTb Pa3HbIC  SABJICHUSA
OKpY’KaroIIero MUpa;

— ¢opMHpOBaHHE YMEHHs paclio3HaBaTh Ha 4YepTeXkaX, MOJENsAX U B peaJbHOM MHUpE
MHOT'OI'paHHUKHU U TEJia BpallICHUA,

— OBJIAJICHUE METOJIaMH peIlIeHUs 33734y Ha MOCTPOEHHUS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
uryp;

— q)OpMHpOBaHI/Ie YMCHHA OINCPUPOBATE OCHOBHBLIMH IMOHATHAMH O MHOI'OIpaHHHUKAax MW TEJIax
BpAIEHHUs U UX OCHOBHBIMU CBOWCTBaMH;

— OBJIAZICHUC AJITOpUTMaMU PCIICHHA OCHOBHBIX THUIIOB 3aJa4, q)OpMI/IpOBaHI/Ie YMCHHA NPOBOJUTH
HECIIO)KHBIE JIOKA3aTeNIbHBIE PACCY)KICHHS B XOJI€ PEIICHHS CTEPEOMETPUICCKHX 3a/1a4 U 3a/1a4
C MPAKTHUYECKUM COJIEpP’KaHHEM;

— pa3BHTHE HMHTEIUIEKTYAIbHBIX M TBOPUYECKHX CHOCOOHOCTEH OOydJaromIMXcsi, IMO3HABATEIHHON
AKTHUBHOCTH, HCCJICAOBATCIBbCKUX yMeHI/II\/'I, KPUTHYHOCTH MBIIIJICHHAA,

— ¢dopmupoBanre  (QYHKIMOHAIBHOH  TPAaMOTHOCTH, pPEJIEBAHTHOM  TIEOMETPUH:  YMEHHUE
pacrno3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYalUSX W MPHU U3YyYEHUH JAPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHMpOBaTh MX Ha SA3bIKE T'€OMETPUM U CO3]1aBaTh
reoOMCTpUICCKUC MOJCIH, HNPUMCHATH OCBOCHHBIN FCOMCTpI/I‘-ICCKI/Iﬁ amnrapar ajid pCeuICHUA



IIPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLICHUBATh I10JIy4E€HHBIE PE3YJIbTaThI.

[IpuopuTeTHBIMM 3aJadyaMH Kypca T€OMETPUM Ha YIVIy0JIéHHOM YPOBHe, pacIIUpPSIOLUMH U
YCUJIMBAIOILUMU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

— paclMpeHHe NPeACTaBICHUS O T'€OMETPUM KaK 4YacTH MHUPOBOW KyJIbTYpbl U (hOpMHUpPOBaHHE

OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPY>KAIOLIUM MUPOM;

— (dopMupoBaHue TmpenCTaBICHHS O TNPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJENSIX, IO3BOJIAIOIIMX ONUCBIBATh U M3y4aTh pas3Hble SBICHUS
OKpY’KaIOIIEero MUpa; 3HaHUE NOHATUIHOIO anmnapara 1no paszaeny «CtepeoMeTpus» MIKOIbHOIO
Kypca reoMeTpuu,;

— (opmupoBaHre ymMeHHs BIaJ€Th OCHOBHBIMH MOHSATHSIMU O MPOCTPAHCTBEHHBIX (PUTYpax M HX
OCHOBHBIMHM CBOMCTBaMH; 3HaHUE TeopeM, (QOpMYyJI M yMEHHE HX HPHUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

— (¢opMuUpOBaHHE YMEHMsI paclo3HaBaTh Ha 4YepTekax, MOJEISIX MU B pealbHOM MHpE
MHOTI'OI'PaHHHMKH U TeJla BpallleHUs; KOHCTPYMPOBATh T€OMETPUUECKUE MOJIEINH;

— (¢opMuUpOBaHHE TMOHUMAaHHS BO3MOKHOCTH aKCHOMATUYECKOTO IMOCTPOECHUS MaTeMaTUYECKUX
TeopHii; HopMUpOBaHHE TOHUMAHHS POJIH AKCHOMATHKH TIPH MPOBEICHUN PACCYKIICHUH;

— (¢opMupOBaHHE YMEHUS BIaJE€Th METOAAMHU J0KA3aTEIbCTB U AJITOPUTMOB PELICHUS; YMEHUS UX
IPUMEHSTh, IPOBOAMUTH JOKAa3aTEJIbHbIE PACCYXACHUS B XOJ€ PEUICHHUS] CTEPEOMETPUUYECKUX
3a7a4 M 3aJad  C IPaKTUYECKUM COJAepKaHMEM; (OpMHpOBAaHUE IPEACTABICHUS O
HEOOXOJUMOCTH J0Ka3aTebCTB NPU OOOCHOBAHMM MAaTEMaTHMUECKUX YTBEP)KIEHUU M pOJU
AKCUOMATHKH B IIPOBEJCHUU IEAYKTUBHBIX PacCyXICHUIA;

— pa3BUTHE M COBEpPUICHCTBOBAHWE MHTEJUIEKTYQJIbHBIX M  TBOPYECKHUX CIOCOOHOCTEH
oOyyaromuxcs, IO03HAaBaTEIbHOW aKTUBHOCTH, HWCCIENIOBATEIbCKUX YMEHHMHM, KPUTUYHOCTU
MBIILIEHHS], THTEPECA K U3YYEHHUIO T€OMETPUH;

— ¢opmupoBaHne  (YHKIUOHAIBHOM  TIPaMOTHOCTH, pEJIEBAHTHOM TE€OMETPUHU:  YMEHHUS
pacno3HaBaTh MPOSIBICHHUS] TE€OMETPUYECKHX MOHSITUM, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPU U3YUYEHUU OPYTUX Y4EOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIBbHBIX CHUTYyalUil, HCCIEIOBaHUs
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMY [TOJIyYEHHBIX PE3YJIbTaTOB.

OcHoBHbIE coneprkarenbHble TMHUM Kypca «l'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKW»,
«I[IpsiMple M TIUIOCKOCTM B TpOCTpaHCTBe», «Tema BpameHus», «BekTopel M KOOpAMHATHI B
MPOCTPAHCTBE» «JIBIXKEHUS B MPOCTPAHCTBE» (HA yriIyOJIeHHOM ypoBHE). @OpMUPOBAaHUE JIOTHYECKUX
YMEHHH pacrpenensiercs He TOIbKO MO COoAep KaTeIbHbIM JIUHUSAM, HO U 110 TofaM 00y4eHHUsl Ha YpPOBHE
cpenHero o0Iero oopa3oBaHus.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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

Ha u3ydenue yueOHoro kypca «l'eomerpusi» Ha yriay0JeHHOM ypoBHe oTBojautcs 204 vaca: B 10
kiacce — 102 ygaca (3 yaca B Heneno), B 11 kmacce — 102 gaca (3 gaca B HECIIO).

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUAA
CUHXPOHU3UPOBAHHOU IMTPOT'PAMMBI KYPCA «TEOMETPHSI» 10 KJIACC



[IpenMeTHble pe3ynbTaThl M3y4YEHUsT TIEOMETPUM Ha 0a30BOM YpOBHE OpPHUEHTHUPOBAHBI Ha
JOCTUKEHHE YPOBHSI MaTEMaTHUECKON IpaMOTHOCTH, HEOOXOUMOT0 JJis YCHEIIHOTO pelIeHus 3a7a4 B
peasIbHOM JKU3HU U CO3aHUE YCIOBHM ISl UX OOIIEKYJIbTYPHOTO Pa3BUTHS.

OcBocHue ydyeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE CpEIHEro OoOIero oOpa3oBaHUsI

JOJIDKHO obecneunBaTh JOCTHIKCHUC CIICAYIOIHX NPCIMCTHBIX 06p2130BaT€JIBHBIX PE3YyJIbTATOB:

Ha 6a30Bom ypoBHe

OnepupoBath MOHATUSMH: TOUKA, MPSMasi, IIIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHH M CICJCTBHS W3 HUX IPH PEIICHHUH T'€OMETPHYCCKUX
3aad.

OnepupoBarh MOHATUAME: MAPALICTHBHOCTD M MEPIICHAUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.
KrnaccudunupoBars B3aMMHOE PaCIONOKEHUE MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.
OnepupoBarh MOHATHSIMU: IBYTPAHHBIA YTOJI, TPAHU JABYIPAHHOTO yIJia, peOpo IBYTrpaHHOTO
yIia; TMHEHHBIA yroJl JBYTPaHHOTO yIJia; TpajyCHas Mepa IBYTPaHHOTO yTJa.

OmnepupoBarh MOHSATHSAMHU: MHOTOTPAaHHHK, BBIMYKIbI M HEBBITYKJIBIH MHOTOIPAaHHHK,
3JIEMEHTBI MHOTOTPAHHUKA, IPABHJILHBIA MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (TUpaMUa; MPU3MA, MPSMOYTOIbHBIN
napajuieNnienumnesn, Kyo).

KrnaccudunupoBars MHOTOTPaHHUKH, BBIOUpAsi OCHOBAHUS ISl KJIACCU(PUKAINUN (BBITYKIIbIC
W HEBBINYKJIbIC MHOTOIPDAHHHWKH, TpPaBUIbHBIC MHOTOIPDAHHHMKH, TIPSMbIE M HAKIOHHBIC
MIPU3MBI, TAPAJIICIICITUTIC IBI).

OnepupoBarh MOHATHAMHE: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TTOCTPOSHUS CEUEHUH, UCTIONB3ys METOI CIIEIOB.

Ctpouth ceueHUss MHOTOTPAHHHUKOB METOJIOM CJIE€JIOB, BBITIONHSATH (BBIHOCHBIE) IUIOCKHE
YepTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaXOXKJI€HHWE TEOMETPHUUECKHX BEIWYMH MO o0pas3lamM WM alropuTMam,
MIPUMEHSIS] U3BECTHBIE aHATMTUYECKHE METO/IbI MIPU PEIICHUN CTaHIAPTHBIX MaTeMaTHYECKHX
3a/la4 Ha BBIYHMCIICHHE PACCTOSHUN MEXAY JABYMS TOUKAMH, OT TOUKH O MPSAMOM, OT TOUYKU
710 TUIOCKOCTH, MEXKAY CKPEIIUBAOIIUMHUCS TTPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKJIEHHE TEOMETPUUECKUX BEIUYHMH MO OOpa3llaM WIH alrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE aHATMTUYECKIE METO/IbI MPU PEIICHUN CTaHIAPTHBIX MaTeMaTHYECKHX
3a/lad Ha BBIYMCIIEHUE YTIIOB MEXAY CKPEIIMBAIOIIMMUCS TPSMBI- MU, MEXAY MPSAMOA U
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI M IUIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpHU3Ma, MUPaMHIIA) C
MpUMEHEHHEeM (OpPMYJ; BBIYHCISATH COOTHOIICHHS MEXIY IUIOMIAIIMU TOBEPXHOCTEMH,
00BEMaMK MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATUSIMHU: CAMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CHMMETPHH;
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Biekath, TpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH WH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[MpumensTh  TeoMeTpudeckue (GakThl I PEIICHHUS  CTePEOMETPHUYECKHX  3aj1ad,
MIPE/IIOIATa0IINX HECKOJIBKO IIaroB PEIICHHsI, €CIIM YCIOBHS MMPUMEHEHHS 33JJaHbl B SIBHOM
dopme.

[TpumMeHsTH TpOCTEHIIME TPOTPaMMHBIE CPEICTBA M  AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUYECKIX 3a7ad.

[lpuBoaMTH, TIpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U  IKU3HH,



pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJIyYCHHBbIC 3HAHUSA Ha MPaAKTUKE: aHAJIM3UPOBATH peajlbHBIE CHUTYallUH U
IPUMEHITh U3YYEHHbIE IIOHATHS B IIPOLIECCE IIOMCKA PELIEHHs MaTeMaTHUYeCKU
chopMyIUPOBaHHON MPOOIEMBbI, MOJECIUPOBATh pealibHble CUTYallud Ha S3bIKE F€OMETPHH,
HCCIEA0BaTh MOCTPOECHHBIE MOJEIH C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUH U TEOPEM,
anmapata aireOpbl; pelmaTh MpaKTHYEeCKHE 3aJadyd, CBA3aHHbIE C  HAXO0XJICHHUEM
F€OMETPUYECKUX BEJIUYMH.

Ha yraiy0siennom ypoBHe

CB00OOHO oOmEepHpOBaTh OCHOBHBIMU IMOHATHSIMU CTEPEOMETPUM IPU pEIIEHUM 3ajad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYKICHUN.

[IpMMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX NP PELICHUM N€OMETPHUYECKHX
3aj1ad.

KnaccuumupoBare B3aMHOE pACIOIOKEHHE MPSIMBIX B TPOCTPAHCTBE; IUIOCKOCTEH B
IIPOCTPAHCTBE; MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

CB0OOHO ONEpPHPOBATh TOHSTHSIMHU, CBS3aHHBIMH C YIJIAMH B TPOCTPAHCTBE: MEXIY
MPsIMBIMU B IPOCTPAHCTBE; MEXY MPSMOI U IJIOCKOCTHIO.

CB000HO ONIEpUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH.

CB0OOHO pacno3HaBaTh OCHOBHbIE BHJbl MHOTOTPAaHHUKOB (TMpU3Ma, NHpaMuja,
IPSIMOYTOJIbHBIN Mapasuienenunen, Kyo).

KnaccuunupoBaTb MHOTOIpaHHUKH, BEIOMpPas OCHOBAHUS AJIS KIACCU(PHKALHH.

CB0oOOMHO oOmepHpOBaTh IMOHITUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAaHHHKOB
IJI0CKOCTBIO.

BeInonHATe mapajuienbHOE, LEHTPaJbHOE U OPTOTOHAJIBHOE MPOEKTUPOBAaHUE (QUIYp Ha
IJIOCKOCTb; BBIMOJHITH U300paykeHUs! GUTYp Ha TUIOCKOCTH.

Ctpouth ceueHUs] MHOTOTPAaHHUKOB PAa3JIMYHBIMM METOJAMH, BBINOJHATh (BBIHOCHBIE)
IJIOCKHME YePTEeKH U3 PUCYHKOB ITPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.
Bbluucnate  miom@aaM  MOBEPXHOCTEH  MHOTOIpaHHMKOB — (Mpu3Ma,  MUpaMuia),
TeOMETPHUECKUX TeJI C MPUMEHEHUEM (HOpMyII.

CB000/HO ONEepUpOBaTh MOHATHAMU: CUMMETPHUS B IMPOCTPAHCTBE; LIEHTP, OCh M IIOCKOCTb
CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (DUTYPHI.

CB0OOIHO oOmEepUpoBaTh MOHSATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAUHATaM B
IIPOCTPAHCTBE.

BrInonHATE A€MCTBUSA HAJl BEKTOPaMU.

Pemarp 3agaun Ha JOKa3aTENbCTBO MATEMAaTMUYECKHMX OTHOIIEHUH UM HAXOXAECHHE
TreOMETPUUYECKUX BEIHYMH, MPUMEHSSI U3BECTHBIE METOJbI IPU PEIIeHHH MaTeMaTHYeCKUX
3aJ1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH.

[IpumeHsATh TpOCTEMIINE IPOrpPaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI MPU PELIEHUN CTEPEOMETPUUECKUX 3ajau.

W3BnekaTh, MpeoOpa3oBbIBATE M HHTEPIPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpuMeHsITh MONTY4YEHHbIE 3HAHUS HA IPAKTUKE: CPaBHUBATh U aHAJIN3MPOBATh peajbHbIC
CUTYalluy, IPUMEHATh W3Y4YEHHBIE MOHATUS B IMPOLECCE MOMCKA PELICHUS MaTEMATUYECKU
copMynUpOBaHHOW MPOOIEMBI, MOACTUPOBATh PEaJbHBIC CUTYAI[MH Ha S3bIKE T'€OMETpPUH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIEH C UCIIOJIb30BAHUEM I€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapara anreOpbl; pelarb MPAaKTHUYECKHE 3a/laud, CBSI3aHHBIE C  HAXOXIECHUEM



F€OMETPUYECKHUX BEIUYHH.
Wmerb mpeacTaBieHUss 00 OCHOBHBIX ATanax pPa3BUTHS T'€OMETPUM KaK COCTaBHOM 4acTH
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBbTATBI OCBOEHUAA

CUHXPOHU3UPOBAHHOM ITPOI'PAMMBI KYPCA «TEOMETPHUS» 11 KJIACC

[IpenmerHbie pe3yibTaThl H3YYEHUS TEOMETPHM Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHBI Ha

AOCTHUIKCHUC YPOBHA MaTeMaTHU4EeCKOM I'paMOTHOCTH, HGO6XOI[I/IMOI‘O IJId YCIICIIHOI'O peUICHUA 3a1a4 B

peanbHOM KU3HU M CO3TaHUe YCIIOBHH I UX OOIIEKYIbTYPHOTO Pa3BUTHS.

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

JOJIZKHO obecreynBaTh AOCTUIKCHUC CIICAYHOIINUX ITPEAMCTHBIX O6pa30BaTeJ'IBHBIX PE3yJIbTAaTOB:

Ha 0a30Bom ypoBHe

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUM M CIEACTBHSI U3 HUX INPU PELICHUH N€OMETPUYECKHX
3ajad.

OnepupoBaTh NOHATUSAMHU: N1APAJUIETBHOCTD U NEPIEHIUKYIIPHOCTD IPSAMBIX U IIJIOCKOCTEH.
KnaccuuuupoBaTb B3aMMHOE PaCHOI0XKEHHUE IPSAMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHATHUAMU: IBYTPAHHBIN Yrojl, TpaHU JBYTPaHHOIO YIia, pedpo ABYTPaHHOIO
yrja; JIMHEHHBIH yroJl ABYrpaHHOro yIiia; rpalycHas Mepa JIBYTpaHHOrO yIJia.

OnepupoBarh MOHATHAMHU: MHOTOTPAaHHHK, BBIMTYKIBI WM HEBBITYKJIBI MHOTOTPAaHHHK,
3JIEMEHThl MHOTOI'paHHUKA, PAaBUIIbHBIA MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (MHUpaMuja; NpU3Ma, HPSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccugunupoBaTb MHOTOTPaHHUKH, BBIOMpasi OCHOBAHUS JJIS KiIacCU(UKAIMK (BBITYKIIbIE
Y HEBBINYKJIble MHOTOI'PAaHHHMKH;, MpPaBUJIbHbIE MHOTOIPaHHMKM; TNpsSMbIE U HAKJIOHHBIE
MIPU3MBI, TapAJUICICTUIIE/IbI).

OnepupoBarh NOHATHAMM: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIIMIIBI IOCTPOEHUS CEYEHUH, UCTIONb3Yys METO/I CIIEI0B.

Crpouth ceueHuss MHOIOIPAHHHUKOB METOJIOM CJI€JIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y.

Pemrate 3aaun Ha HaXOXKJEHHE FCOMETPUUYECKUX BEIWYHMH 1O 00pas3liaM MM aJlrOpUTMam,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKHE METO/IbI MPU PEIICHUH CTaHJApTHBIX MaTeMaTHYECKUX
3aJla4 Ha BBIYMCIICHHE PACCTOSHUNA MEXAY JABYMS TOUKAMH, OT TOUKH /0 MPAMOM, OT TOUYKU
710 TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXKJ€HUE F€OMETPUUYECKUX BEIMYMH MO oOpas3laMm WM alrOpuTMam,
MIPUMEHSIS] U3BECTHBIE aHAIMTUYECKHE METO/IbI MPU PEIICHNUN CTaHAAPTHBIX MaTeMaTHYEeCKUX
3a/lad Ha BBIYMCIIEHUE YTJIOB MEXAY CKPEIIMBAIOIIMMUCS MPSMbI- MU, MEXAY NPAMON U
IJIOCKOCTBIO, MEXTY MJIOCKOCTSAMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M MIJIOLIAAM MOBEPXHOCTEW MHOTOTPAHHMKOB (IIpU3Ma, MUpaMHia) C
IpUMEHEHHEM (DOPMyJI; BBIUUCIATH COOTHOLICHHS MEXIy IUIOLAJIMU IOBEPXHOCTEH,
00béMaMu 1MOJOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATUSAMH: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHH;
LIEHTP, OCb U INIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, MpeoOpa3oBhIBATh M HHTEPIPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX



reOMETPHUCCKUX (DUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[MpumensiTh  TeomMeTpudeckue (GakThl I PEHICHUS  CTEPEOMETPHYSCKHUX  3ajad,
MIPEIIOJIATAIONINX HECKOJBKO IIIar0B PEIICHHUSI, €CJIM YCIOBHUS MPUMEHEHUS 3aJaHbl B SBHOU
dbopwme.

[IpuMeHsITh TpOCTEHIINE MPOrpaMMHBIC CpPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUCCKUX 3a7ad.

[IpyBOIUTH, TpPHUMEPHI MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOJE U  IKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONyYEHHBIC 3HAHHWS HA MPAKTHKE: aHAIM3HPOBATH PEaJbHBIC CUTYallUd |
MPUMEHITh W3YYCHHBIC TIOHSITHS B TMPOIECCE IOUCKA PEHICHHS MaTeMaTHYECKU
chopMyITUPOBAHHON MPOOIEMBI, MOACIUPOBATh PEaTbHBIC CUTYAIlUU HA S3BIKE TEOMETPHH,
HCCJICIOBATh TOCTPOCHHBIC MOJICIH C UCIIOJIb30BAHUEM I'€OMETPUICCKUX TOHATHH U TEOPEM,
ammapara anreOpbl; pemaTh MPAKTHYeCKHE 3a7add, CBS3aHHBIE C HAXO0XJICHHUEM
TCOMETPHUUCCKUX BEITHMUHUH.

Ha yrury0/jieHHOM ypOBHe

CBOOOIHO OMEpPUPOBATH OCHOBHBIMH TOHATHSIMH CTCPEOMETPUU IPU PEUICHUH 3a1ad
MIPOBEACHUN MAaTEMATUUECKUX PACCYKIACHUI.

[IpuMeHATh aKCHOMBI CTEPEOMETPUHU U CJECACTBUS M3 HUX MPU PEHICHUU T'€OMETPUUYECKUX
3a/1a4.

KrnaccudunupoBars B3aUMHOE paCHOJOKEHHE MPSAMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; MPAMBIX U MJIOCKOCTEH B MIPOCTPAHCTBE.

CB0OOOIHO oOmMEepUpOBaTh MOHSTHUSIMH, CBSI3AHHBIMH C YyIJIaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE; MEXK/TY MPSIMOU U TIIOCKOCTBIO.

CB00OHO ONIEpUPOBATH MOHATHSIMHE, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.

CBoOoagHO pacmo3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (TIpU3Ma, MHPaMHJA,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccudumupoBats MHOTOTpaHHUKH, BBIOWpasi OCHOBAHUS JIJIs KJIaCCU(PUKAIIUN.

CBoOOMHO oOmepupoBaTh TOHATUSAMHU, CBSI3AaHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB
TIJIOCKOCTBIO.

BreimonHATe mapauienbHOe, HEHTPaTbHOE W OPTOTOHAIBHOE MPOEKTUpOBaHWE (UTYp Ha
MJIOCKOCTh; BHITIOJIHITH U300paXkeHUs! GUTYp Ha TUIOCKOCTH.

CtpouTh Ce€4YeHHs] MHOTOIPAaHHMKOB pA3JIMYHBIMA METOJAMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHE YePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BH] CBEPXY, COOKY, CHU3Y.
BeruucnsaTe  miomiamd  MOBEPXHOCTEH  MHOTOTPaHHUKOB — (Mpu3Ma,  IHUpamMuia),
TE€OMETPUUYECKUX TeIl C MPUMEHEHHEM (opMyI.

CBoOOAHO OmepupoBaTh MOHATUSAMU: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPHH; IIEHTP, OCh U MJIOCKOCTH CAMMETPHH (PUTYPHI.

CBoOOAHO oOmepupoBaTh TMOHATUSIMH, COOTBETCTBYIOIIUMH BEKTOpaM M KOOpJIWHATAM B
MIPOCTPAHCTBE.

BpInosHATE AEHCTBUS HAJl BEKTOPAMHU.

Pemate 3amaun Ha J0Ka3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUM M  HAXOXJCHUE
F€OMETPUUYECKUX BEJIIMYMH, MPUMEHSISI U3BECTHBIE METOJIbl MPH PEIICHHUH MaTEeMaTUYECKUX
3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CII0)KHOCTH.

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHUCTEMBI MPU PEIICHUHN CTEPEOMETPUUECKUX 3a/ay.



— W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPHPETHUPOBATH HH(YOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTYypax, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

— IIpuMeHATh NOJIyYEeHHBIE 3HAHUS Ha IPAKTHKE: CPaBHHUBATh M AHAJIU3UPOBATH PEAJIbHBIE
CUTYyallu, IPUMEHATh U3YYCHHBIE IOHATHUS B IPOLECCE IIOMCKA PEUICHUS MAaTEMATHYECKU
copMynHpOBaHHOW MPOOIEMBI, MOACTUPOBATh PEATbHbIE CHUTYyallUd Ha S3bIKE T€OMETPHUH,
HCCIIEA0BATh TOCTPOECHHBIE MOJEIH € MCIOJIb30BAaHUEM I€OMETPUUECKUX ITOHATUH U TEOPEM,
anmapara anreOpbl; pelars IpPAaKTUYECKHE 3a/aud, CBSI3aHHbIE C HAXOXJIECHUEM
TE€OMETPUYECKUX BEJINYMH.

— Hmers mpencraBieHus 00 OCHOBHBIX 3Talax pa3BUTHUsS I'€OMETPUM KaK COCTaBHOM YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

COJAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPHS» B 10 KTACCE
Ha 0a30Bom ypoBHe

[IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE

OcHOBHBIC TOHSTHUSI CTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTh, MPOCTpaHCTBO. [loHsTHEe 00
aKCHUOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX.
B3auMHOe pacnosiokeHHME TOPSMBIX B MIPOCTPAHCTBE: IEPECEKAIOIIUECS, NapajUielbHble U
CKpELIUBAIOIINECS MPSIMBIE.

[TapamnenbHOCT MHPSAMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: MapaljiesibHbIE MpPsSIMbIE B
MIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPSAMBIX, MAPATIIETBHOCTh NPSIMOM M IUIOCKOCTH. YTIIBI C
COHAMPABJICHHBIMUA CTOPOHAMH, YTOJI MEKTY MPSIMBIMHA B IIPOCTPAHCTRBE.

[TapannenbHOCTh MIIOCKOCTEN: MapaJIeIbHbIE INTIOCKOCTH, CBOMCTBA MapaJUIEIbHBIX MJIOCKOCTEM.
[Ipocreiimue npocTpaHCTBEHHbIE GUTYPHI HA TUIOCKOCTH: TETPa’ip, KyO, Mmapaiiesnenurie]], IoCTpOoeHue
CEUYECHUU.

[lepneHAMKYISIPHOCTh NMPSAMONW U TUIOCKOCTU: TMEPHEHIUKYISPHBIE MPSMbIE B MPOCTPAHCTBE,
MpsIMbIE MTApaJUICIbHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTHU, MIPU3HAK MEPIEHIUKYISIPHOCTU NMPAMON U
MJIOCKOCTH, T€OpEMa O MPSIMOM MEPHEHIUKYISIPHOUILUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJd MEXKIY
NpsIMOM U TJIOCKOCTBIO, JBYI'PAaHHBIM YIoJl, JTUHEWHBIA Yroja AByrpaHHoro yria. [lepnenaukynsp u
HAKJIOHHBIE: PAaCCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT MPSIMOM IO MJIOCKOCTH, MPOEKIUS
¢burypsl Ha TUIOCKOCTh. [lepmeHAMKYISPHOCTh TUIOCKOCTEW: TPHU3HAK MEPHEHIUKYISIPHOCTH ABYX
mrockocteil. Teopema o TpEX MepreHIuKyIIsipax.

MHororpaHHuKu

[TonsiTHe MHOTOTpaHHWKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAaHHWKA, BBIMYKIJIBIE W HEBBIMYKIIBIC
MHOT'OTPaHHUKHU, pa3BEPTKAa MHOTOTpaHHUKA.

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

[Tapannenenunen, mpsMOYTONbHBIN Napauienenunen deaepanpHas padouas mporpaMma |[d ero
cBoiictBa. [lupamuma: n-yrompHash NMUpaMuia, TPaHU W OCHOBAHHWE MHUPAMHJBI, OOKOBas W TOJHAs
MMOBEPXHOCTh NUPaMUbl, NMPABWIbHAS W YCEUEHHas NUpamMuAa. OJIEMEHThl MPU3Mbl M MHUPAMUJBI.
[IpaBunbHBIE MHOTOTpaHHUKM: ITOHSATHE MPABUIBHOIO MHOTOIPDAaHHMKA, IPaBWJIbHAs MpU3Ma U
MpaBWJIbHAS MUPaMKJIa, PaBUIbHAS TPEYrojibHas MUPAMUJIa U MPAaBUIILHBIN TETpasdap, KyoO.

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

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENILHO TOUKH, MPSMOH, TNIOCKOCTU. DJIEMEHTbI



CUMMETPUH B IUPaMHUJaX, NapauIeICIUIe1aX, TPaBUIBHBIX MHOTOTPaHHUKAX. BbIunciIeHre 2J1€MEHTOB
MHOTI'OIPaHHHUKOB: pEOpa, AUaroHaau, yribl.

[Tnomans OOKOBOM IOBEPXHOCTH UM IOJHOM MOBEPXHOCTU MPSIMOM NPU3MBI, IJIOLIA]b
OCHOBaHHUH, TeopemMa O OOKOBOH MOBEPXHOCTH MpPsMOH mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH U
MOBEPXHOCTU TPABWIBHOW NUPAaMUAbI, TEOpeMa O IUIOM@AAM yced€HHoW mnupamuabl. [lonarue 00
06béme. OOBEM TUPAMUIBI, TPU3MBI.

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUS MEXKAY IUIOMIAIMHI TOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TEIL.

Ha yriy0/jeHHOM ypoBHe

[Ipsimble ¥ TNIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE OHATHS cTepeoMeTpur. Touka, mpsmMasi, TUIOCKOCTh, MPOcTpaHcTBO. [ToHsATHE 00
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsMbIX B NPOCTPAHCTBE: IEPECEKAOIUeEcs, IMapauIeIbHbIE U
cKkpeumuBaromuecs npsmsle. [Ipu3Hakym ckpemuBaronmxcs npsmelx. [lapaiiensHOCTs NPSIMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajulebHbIE NPSAMBIE B IPOCTPAHCTBE, MAPaLIEIbHOCTh TPEX MPSIMBIX,
napajuieNIbHOCTh NMPSMOM U II0cKocTH. [lapaienbHoe U eHTpalbHOE TPOEKTUPOBaHKE, H300pakeHe
¢uryp. OcHOBHBIE CBOWCTBA MapaJljIebHOIO MpOoeKTUpoBaHus. V3o00pakeHue Guryp B mapajuieabHOU
IIPOEKIMH. YTIIbl C COHANpPaBICHHBIMA CTOPOHAMM, YTOJI MEXKIY IpSAMBIMH B IIPOCTPAHCTBE.
[TapamnenpHOCTb MJIOCKOCTEN: IapajlIeabHbIe INIOCKOCTH, CBOMCTBA MTaPAJIICIIBHBIX IIJIOCKOCTEN.

[Ipocreiiimye mNpoCTpaHCTBEHHBIE (GUIYpbl Ha IUIOCKOCTH: TETpas’Ap, MNapajielienunes,
IIOCTPOEHHE cedeHUH. lleprneHauKynsIpHOCTh NPSAMOW M IIOCKOCTH: NEPIEHIUKYJSPHBIE NpsSIMBIE B
IIPOCTPAHCTBE, NpsMblE  NapaJUledbHblE W MEPNEHAMKYJISAPHbIE K  IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYIAPHOCTH MPSAMON M IUIOCKOCTH, TE€OpeMa O IMpsAMON MEPHEHAUKYJIAPHON IJIOCKOCTH.
OproronanbHOE nIpoekTupoBanue. IleprnenauKyissp 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH J0 IUIOCKOCTH,
paccTossHHE OT MPSAMONM 10 IUIOCKOCTH, MPOEKUus (GUIrypbl Ha IUIOCKOCTh. IleprneHauKymnspHOCTh
IIJIOCKOCTEM: IIPU3HAK IIEPIICHIUKYIISIPHOCTU ABYX ILUIOCKOCTEN. Teopema o TpEX MepleHIuKyIsapax.

VYIubl B IPOCTPAHCTBE: YroJl MEXKIY IMPSAMON U IUIOCKOCTBIO, ABYTPaHHBIM YroJl, JIMHEWHBIN
yron JByrpaHHoro yria. TpéxrpaHHsli W MHoOrorpaHsHble yribl. (CBONCTBAa IUIOCKHUX YIJIOB
MHoOrorpaHtHoro yria. CBoHcTBa IUIOCKMX U JIBYITPAaHHBIX YIJIOB TpPEXIPAHHOrO yria. TeopeMsl
KOCHHYCOB ¥ CHHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHororpanHuk#

Bunabl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas npusma, npsmas u
HaKJIOHHAs MpHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapamienenunen, MpsMOYroJbHBIN
napajulejienunes M ero cpoicrBa. Kpargaiilime nmyTM Ha IMOBEPXHOCTH MHOTrOrpaHHMKa. Teopema
Oinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupamuaa: n-yronpHas nmupamuia, OpaBUiIbHAs U
yceuéHHasi nupaMuiel. CBolicTBa p€6ep M OOKOBBIX IpaHel MPaBUIBHOM MUPaMHIbIL.

[IpaBuibHBIE MHOTOTPAaHHMKU: IIpaBUJIbHAS NMPU3MA W MPABHIIbHAS NMHPAMUJA, IPABUIIbHAS
TpeyrojbHasi MNHpaMUAa W TOPaBWIbHBIM  TeTpa’ap, KkyO. IlpeacrtaBienne o IpaBHIBHBIX
MHOTOTPaHHHMKaX: OKTadap, NOAEKAIP U HKOCAdIP.

Bbruuciienue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yriel. Ilnomans OoxoBoit
MOBEPXHOCTU U TIOJHOM TMOBEPXHOCTH MPSIMOM MpPU3MBI, IUIOIIAJb OCHOBAaHUH, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsIMOM mpu3Mbl. Ilmomans OOKOBOM MOBEPXHOCTH W IOBEPXHOCTH MPaBHILHOU
MIApaMU/Ibl, TEOpPEMa O IIOLAAU YCEUEHHON TUPaMU/BI.

CummMeTpusi B TPOCTPAHCTBE.



DneMeHThl CHUMMETPUU TPAaBWIBHBIX MHOTOTpaHHUKOB. CHUMMETpUs B MPaBUIHHOM
MHOTOTpaHHHUKE: CHMMETpHUsl TNapajuieienunena, CHUMMETPHUs MpaBWIbHBIX MPU3M, CHMMETPHS
MPaBWJIbHOMN MUPaAMUJIBI.

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBON BEKTOp, JAJIMHA HEHYJIEBOI'O BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIEHHbIE U IPOTUBOIIOJIOKHO HAIPABIEHHBIEBEKTOPHI. PaBEHCTBO BEKTOPOB.
JleicTBUSI ¢ BEKTOpaMU: CIOXKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE
BeKTOpa Ha uncio. ColcTBacinoxkeHus: BeKTopoB. CBOMCTBa YMHOXKEHHS BeKTopa Ha yucio. [lonstue
KOMIUTaHapHBbIe BeKTOpbl. [Ipu3Hak komIutaHapHocTH TpEX BekTopoB. llpaBuno mnapamienenumnena.
Teopema 0 pa3znoxeHHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaMm. [IpsmoyrosipHas cucrema
KoopauHaT B mpoctpaHcTBe. KoopnuuaTel BekTopa. CBSI3b  MEXKAYKOOpAMHATAMH BEKTOpa H
KOOpJIMHATaMH TOYEK. YTOJI MeXAy BekTopaMu. CKallIpHOE MPOU3BEACHNE BEKTOPOB.

COAEP KXAHUE YYEBHOI'O KYPCA «I'EOMETPUSI» 11 KJIACCE
Ha 6a3oBom ypoBHe:

Tena BpamieHus

[{unuuapuyeckass MOBEPXHOCTb, OOpa3ylollMe LWIMHAPUYECKOM IOBEPXHOCTH, OCb
LWINHAPUYECKOM noBepXxHocTH. L{minuap: ocHoBaHMS M OOKOBas MOBEPXHOCTb, 00pa3yrolias M OCh,
iouaib OOKOBOM M MOJTHON OBEPXHOCTH.

Konnyeckass moBepXHOCTb, 0Opa3ylolIe KOHMYECKOM TIOBEPXHOCTH, OChb U BepIlMHA
KOHUYecKoi nmoBepxHOCTH. KoHyc: ocHOBaHME M BepIllMHA, 00pasyrolias U Och, IUIOLIab OOKOBOU U
MIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa um map: ueHTp, paamyc, OUaMeTp, IUIOMIAJb IOBEPXHOCTH cdeprl. B3anmHoe
pacrioyio’keHue cepsl U MIIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, miomanb chepsl. M3o0pakenue
TeJ BpalleHMsl Ha IUIOCKOCTH. Pa3BépTka nuanHapa U KoHyca.

KomOuHamuu Ten BpalieHuss 1 MHOTOIpaHHUKOB. MHOTOIpaHHMK, OMMCAHHBIA OKOJIO cepsl,
cdepa, BucaHHas B MHOTOTPaHHUK, UK Teso BpanieHus. [lorstue o6 o0béme.

OcHoBHBIE cBOCTBa 00BEMOB Tell. TeopeMa 00 00bEME TPSAMOYTOJIBHOTO MapajlieNenuIea
u caeactus u3 He€. O0BEM uMHApa, KoHyca. O0BEM mapa u miomaab chepsl.

[Tonobuble Tenma B mnpoctpaHcTBe. COOTHOIIEHMSI MEXAY IUIOMAJSIMU TOBEPXHOCTEH,
00BEMaMU MOJO0HBIX TEIL.

Ceuenuss umiaMHApa (mapayielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY), CEUEHHUS LIapa.

BexkTopel M KOOpAMHATBl B TIPOCTPAHCTBE BeKkTOp Ha IJIOCKOCTH M B IPOCTPAHCTBE.
CnoxeHue M BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4HUCIIO. Pa3nokeHue BeKkTopa Mo TpEM
HEKOMIUTaHapHbIM BekTopam. [IpaBuio napamienenunena. Pemenue 3agay, cBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUI C BEKTOPaMHU.

[IpssMmoyronbHas cucrema KoopauHar B npoctpancTBe. Koopaunarsl Bextopa. IIpocrelimue
3aJjaud B KOOpJAMHATax. YTojl Mexay Bekropamu. CKalaspHOe NMpOMU3BEIEHUE BEKTOPOB. BrluncieHue
YIJIOB  MEXAY NpSIMBIMA M IUIOCKOCTAMHM. KOOpPAMHAaTHO-BEKTOPHBIM METOA MpU  pELICHUU
reOMETPUUYECKUX 3a7au.

Ha yriy0sienHom ypoBHe



Tena BpaieHus.

[TonaTHs: UMIAMHOpUYECKas  IOBEPXHOCTb, KOHWYECKas IOBEPXHOCTb, cepuueckas
IIOBEPXHOCTh, OOpa3yrollre MoBepxHocTe. Tena BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzammHoe pacmnonoxkenue cdepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe.
N300parkeHne Ten BpalleHUs Ha IJIOCKOCTU. Pa3BépTka mmnmuapa u Konyca. Cummerpusi cdepsl u
mrapa.

O6vém. OcHoBHble cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOJIHHOTO
napajenenunena u ciaeactsus u3 He€. O0bEM NPsAMON U HAKIIOHHOM MPU3MBI, HWIMHAPA, TUPAMU/IbI U
KoHyca. O0BEM 11apa U MapoBOro CErMEHTA.

KomOuHnanmu ten BpalleHHs U MHOTOTpaHHUKOB. IIpu3Ma, BucaHHas B IWJIMHJIpP, ONMCAHHAS
oxosio nuinuHapa. Ilepecedenue cdepsl u mapa ¢ miockocTbro. Kacanue mapa u cdepsl MI0CKOCTHIO.
[ToHATHE MHOTrOrpaHHMKA, OMMMCAHHOTO OKOJO c(epbl, cepbl, BIUCAHHON B MHOIOIPAaHHUK HJIU TEJIO
BpAILCHHUS.

[lnomanp MOBEpXHOCTH IWIMHApA, KOHYyca, Iuiomanb chepsl u e€ yacreid. [lomobue B
npoctpancTBe. OTHOMEHUE 00BEMOB, TUIONIAICH MOBEpXHOCTEeH MOM0OHBIX (uryp. [IpeodpazoBanue
noo0usi, romoteTus. Perenue 3a1a4 Ha MIIOCKOCTH € MCTIOJIb30BAHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTtpoeHue ceyeHUt MHOTOIPAaHHMKOB M TN BpAIIEHUS: CEUEHUs IMIMHApa (MapajuielbHO U
NEePIEHINKYIIIPHO OCH), CEYeHUsl KOHYyca (TMapajuleJIbHOEe OCHOBAHUIO U MPOXOJIee Yepe3 BEpUIMHY),
CEUeHMsI 11apa, METO/bl ITOCTPOEHUS] CEYEHUI: MEeTOJ| CJIE0B, METOJ BHYTPEHHEro NMPOEKTHPOBAHUS,
METO/ [IepeHOCca CeKYIIeH MI0CKOCTH.

BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE.

Bektoper B mpoctpancTBe. Omneparii HajJ BEKTOpaMH. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHHs. [IpsmMoyrompHas cucTeMa KOOpPAWHAT B  IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BekTopa mno ©0asucy. KoopAaumHaTHO-BEKTOpPHBIM METOJA MpHU
pEelLIeHNH T€OMETPHUECKUX 3ajiau.

JIBM>KEHUS B IPOCTPAHCTBE.

JBmwkenust mpoctpancTtBa. OtobpaxeHnus. [IBwkeHus u paBeHcTBO ¢uryp. OOmue cBoiicTBa
IBWKEHUH. Bunapl ABWKEHMH: MapajulebHBI NEepeHoC, IEHTpalbHas CHUMMETPUs, 3epKajibHas
CUMMETpHUS, HOBOPOT BOKPYT npsiMoit. [IpeoOpa3zoBanus nogobus. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOE IUVIAHMPOBAHUE YYEBHOI'O KYPCA

10 KJTACC

basosbiii ypoBensb (70 yacoB)

Yrayo6aennblii ypoBeHb (105 yacos)

Hasanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OCHOBHOE coJepKaHUE

HasBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE coJiepKaHUE

BBeneHue B CTepeoOMETpHIO
(10 4)

(OCHOBHBIC TIOHSITHS CTEPEOMETPUU: TOYKA,
npsiMasi, INIOCKOCTb, pocTpancTBo. [IpaBuia
M300paKeHMs HA PUCYHKAX: H300paKeHUs
MUIOCKOCTEH, MapajIeIbHBIX TPSMBIX
(OTpPE3KOB), CepeAMHBI OTPE3KA.

[MonsaTHs: MepeceKaronuecs MIOCKOCTH,
[ePECEKAIOIINECS MPSMast U TUIOCKOCTb.
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
M300pakeHIe MHOTOIPaHHUKOB HA PUCYHKaX,
Ha MPOEKIMOHHBIX YepTexax. HauanpHbie
CBe/ICHUs 0 KyOe v MupaMujie, X Pa3BEPTKU U
Mosienn. CeueHuss MHOTOTPaHHHUKOB.
[ToHsiTHE 00 AKCHOMATHYECKOM OCTPOSHUU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U
CJIEZICTBUS U3 HUX

BBenenue
B cTEpEOMETPHUIO (24 1)

OchosHble npoOCmpancmeeHuvie pueypul.
[ToHSTHS CTEpEOMETPHH: TOUKA, TIpsiMas,
[IOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE
MpaBUJia U300paXKEHUsI Ha PUCYHKE
MIOCKOCTH, MapajuICIbHBIX MPSIMBIX
(OTpe3KOoB), cepeMHBI OTPE3Ka.

[ToHsATHS: TIepeceKaroIUecs MIOCKOCTH,
MEepeCceKaroIINecs MpsiMasi v TIOCKOCTH;
MOJTYIIPOCTPAHCTBO.

MHOTOrpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OBEKTOB.

IAKCIOMBI CTEPEOMETPUHU U TIEPBHIE
CIICZICTBUS U3 HUX.

Cnocobul 3a0anus NpsSmMbIX U NIOCKOCME 8
npocmpancmse.

O603HaYeHUsL NPAMBIX U NIOCKOCMEL.
Ceuenus. M3zobpasxcenue ceuenuii
nupamuowl, Kyoa u npuzmsl, KOMopbwle
npoxoosam uepes ux péopa. Mzobpasxcenue
nepeceuenus NONYUEHHbIX NIOCKOCMEL.
Packpawiuganue nocmpoeHHblx cedeHull
paznvimu yeemamu. Memoo credos 014
nocmpoenus ceuenuu. Ceoticmea
nepeceuenuti NPAMbIX U NIOCKOCMELL.
Ilocmpoenue ceuenuil 6 nupamuoe, Kyoe no
mpém mouxam Ha péopax. Coz0anue
BLIHOCHBIX Yepmedicell U 3aNUch Uazos

1nOCMpOEHUAL.




[ loemopenue nianumempuu. Teopema o
nponopyuonanbHuix ompeskax. [looooue
mpeyeonbHurkos. Teopema Menenas.
Pacuémul 6 ceueHusix Ha bIHOCHbIX
uepmesicax.

Hcmopus pazeumus niaHumempuu u
cmepeomempuu.

[IpsiMBbIE U TUNIOCKOCTH

B IIPOCTPAHCTBE.
[lapa/ienbHOCTD IPSIMBIX
1 INIOCKOCTEN

(12 u)

B3anMHOE pacroloKeHHUE NPSIMBIX B
[IPOCTPAHCTBE: NIEPECEKAIOIIHECS,
[apajuleJIbHbIE U CKPEIMBAIOIINECS TIPSIMBbIE.
[TapayuienbHOCTD MPSAMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE: MMapaJuICIbHbIE IPIMBIE B
[IPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX MPAMBIX;
[apajuIeIbHOCTD MPSIMON U TJIOCKOCTH.

'YTIIBI C COHANPaBICHHBIMU CTOPOHAMU; YIOJl
MEXIY IIPAMBIMU B IIPOCTPAHCTBE.
[TapayienpHOCTD MIIOCKOCTEM:

MapasulebHbIe MII0CKOCTH; CBOWCTBA
rapauleNbHBIX TUIocKocTer. [IpocTeiimnme
MPOCTPAHCTBEHHBIE (PUTYpHI HA TUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue;]; IocTpoeHue
CECYECHU I

B3anmHoOe pacnonokeHue
MPSIMBIX B MPOCTPaHCTBE (6 1)

B3auMHOE pacnoaoKeHue NpsMbIX B
rpocTpancTse. CKpenyBaronmecs
npsivble. [Ipru3Haku cKkpeluBarommxcs
MIPSIMBIX.

[TapajutenpHbIe PMBIE B IPOCTPAHCTBE.
Teopema 0 CylIECTBOBaHUM U
€AVMHCTBEHHOCTH IPSIMON MapajlIeIbHON
NAaHHOU NPSAMOM, IPOXOAAILEHN Yepe3 TOUKY
[POCTPAHCTBA U HE JIEKAIICH HA JaHHOU
npsimoid. JIeMMa o epeceueHun
MapaJuICIbHBIX MPSAMBIX INIOCKOCTBIO.
ITapajutenbHOCTB TPEX MPAMBIX. Teopema o
TPEX MapajuIeIbHBIX MPSIMBIX.

TeopeMa 0 CKpelMBaAOIIUXCA MPSAMBIX.

[ lapannenvroe npoekmuposaHue.
OcHog6Hbie c80licmBa napaiienrbHo20
npoekmupoeanus. Mzobpasicenue paznvix
uecyp 6 napannenrbHou npoeKyuu.
[{enmpanvHasn npoexyus.

'YT0J1 ¢ COHANpaBIEHHBIMU CTOPOHAMM.
YToa Mexay MPSMBIMHU.

3aoauu na Ookazamenbcmeo u
uccnedosanue, céA3aHHble ¢
pPacnoiodceHuem npsamolx 6
npocmpancmee.

[TapanienbHOCTh
MPAMBIX
1 INIOCKOCTEN

B IPOCTPAHCTBE

[ToHATHS: TapaIIETBbHOCTD MPSIMOM

Y IUJIOCKOCTH B TPOCTPAHCTBE .

[Ipu3Hak napayienbHOCTH NPSIMOU

1 1ockocTH . CBOMCTBA MapauieIbHOCTH




(8 1)

MPSIMOM U TUIOCKOCTH.

["eomempuueckue 3a0a4u Ha 8bIYUCTIEHUE U
0oKazamenbCcmeo, CesA3aHHble C
napannienrbHOCmbio NPAMbIX U NIOCKOCmel
6 npocmpancmaee.

IlocmpoeHnue ceuenus, npoxoosue2o uepes
OaHHYI0 NPAMYIO HA Yepmedce U
napannenbHo2o opyeou npamou. Pacuém
omuowenuu. Ilapannenvruas npoexyus,
npumeHeHue

07151 nocmpoeHus ceyeHull Kyoa u
napasnnienenuneoaq.

Ceoticmea napannenenuneda u npu3mbi.

[ lapannenvrvie nnockocmu. Ilpusnaxu
napanienrbHocmu 08yX NIOCKOCMEN.
Teopema o napannenvhocmu u
eOUHCMBEHHOCMU NIIOCKOCMU,
unpoxoosaujeli uepes mouxy, He
NpuHaodIeHcauyio OAHHOU NI0CKOCIU U
cneocmeus uz neé. Ceoticmea
napanienbHulX NI0CKOCmell: o
napannienrbHoCmu NPAMbLX nepeceyeHus npu
nepeceueHuy 08yX napaiebHblx
niockocmet mpemueti, 06 ompe3Kax
napanienbHulX NPSAMbIX, 3aKTH0YEHHBIX
MedHcOy napanienbHulMu nI0CKOCHAMU; O
nepeceueHuy NPSAMOoU ¢ 08yms
napannenrbHulMu NI0CKOCMAMU

[lepnieH IUKYISIPHOCTD
MpsIMBIX U II0cKocTel (12

4)

[IeprieH IUKYIAPHOCTD NIPSAMOUN

Y IIJIOCKOCTH: MEPIICHINKYIISPHBIE MIPSIMBIE B
[IPOCTPAHCTBE, MIPSIMBIE MapAIIJICIIbHBIE U
MEPIEHIUKYIISIP- HbIE K IUIOCKOCTH, MTPU3HAK
MEPIEHIUKYIISIPHOCTU IIPSMOM U TUIOCKOCTH,
TeopeMa O IPsIMOM MEePIEHIUKYIISIPHON
[JIOCKOCTH

[leprnieHIUKYNsIp M HAKJIOHHBIE: PACCTOSTHUE OT

[lepnieH IUKYISIPHOCTD
MPSIMBIX U INTIOCKOCTEHN B
[IPOCTPAHCTBE

(26 1)

llosmopenue: meopema Iughazopa na
nI0CKOCMU, MPUSOHOMEMPUS
NPAMOY201bHO20 MPeEY201bHUKA.
Ceoticmea Kyba u npsamoy2oibH020
napannenenuneoa. Boiuucnenue onun
0mpe3Kos 8 Kybe u Npamoy201bHOM
napannenenuneoe.

[ leprieHAMKYISIPHOCTD MPSAMOU 1




TOYKH OO IINIOCKOCTH, PACCTOSIHUE OT pr[MOﬁ
J10 IINIOCKOCTH .

riockoctu. [Ipu3nak
MEepHEHIUKYIISIPHOCTH TIPSIMOM 1
1o0ckocTu. TeopeMa o CylecTBOBaHUH U
€MHCTBEHHOCTH MPAMOM, NPOXOASIEN
Yepes TOUKY IPOCTPAaHCTBA U
MEPICHANKYIISIPHON K INIOCKOCTH.
[110CcKOCTH U IEPIEHAUKYIISIPHBIE UM
MpsiMasi B MHOTOTPaHHUKAaX.
[leprieHIuKyNISAp U HAKIOHHAS.
[TocTpoeHue neprneHIuKyIsipa U3 TOUYKH Ha
MPSIMYIO.
Teopema o mpéx nepneHOuKyIApax
(npsamas u obpamuas).
Yeon mexncoy ckpewusarowumucsa
npamvimu. Ilouck nepneHOuKyisApHbIx
NPAMBIX C NOMOUWBIO NEPNEHOUK)IAPHBIX
niockocmeti Opmo2oHanbHoe
npoexmuposanue. Ilocmpoenue ceuenuii
KYOa, npusmsl, NPAGUILHOL NUPAMUObL C
NOMOUBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 8 npocmpancmee
omuocumenvro niockocmu. Ilnockocmu
cummempuil 8 MHo2oepanHukax. Ilpuznax
nepneHOUKyIAPHOCMU NPAMOU U
nI0CKOCMU KaK Clle0Cmaue CUMMempuu.
I IpasunvHble MHO202DAHHUKU
Pacuém paccmosnuti om mouxu 00
niaockocmu. Cnocobwvl onycmumay
NnepneHOUKYIApbl: CUMMEmMpUs, CO8U
mouku no napaiieivrol npsamou. Cogue no
HenapannienbHol NPAMOoU, U3MeHeHue
accmostHutl

YTIB1 MEXY IPSAMBIMU U
[JI0CKOCTSIMU

(10 1)

'YTIIBl B IPOCTPAHCTBE: YIOJl MEXKAY IPSIMON U

MJIOCKOCTBIO; IBYTPAHHBIN yTOJI, TMHEHHBIN
YTOJI IBYTPAHHOIO YIJIA.

[TeprieHAMKYISAPHOCTD IIOCKOCTEN: MPU3HAK

Yriel u paccrosiHuUs (16 4)

[loBTOpEHME: YrOil MEXAY IIPAMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPUS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa

KOCHHYCOB.




NEepIEeHANKYJIIPHOCTH JABYX IJIOCKOCTEH.
TeopeMa 0 TpEX NEpPHEHANKYIIApAx

[loBTOpEHME: Yroy MexIy
CKPEIIMBAIOIIUMHUCS TPSIMBIMU B
rpocTpaHcTBe. ['eomMeTpruueckre MeTo bl
BBIYMCIICHUS YTJIa MKy IPSIMBIMU B
MHOI'OTPaHHUKAX.

/IByrpannbiii yroa. CBOMCTBO JTMHEWHBIX
YTJIOB JBYTPAHHOIO yIJIa.
[leprieHAMKYISAPHBIE TITIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHIUKYISIPHBIX
rockocre. [Ipn3nak
MEePIEHIUKYISIPHOCTHU MIJIOCKOCTEH;
TeopeMa O IPsIMOM IepeceueHus IByX
MJIOCKOCTEN MEePIEeHIUKYISPHBIX TPEThEH
MJI0CKOCTH.

I Ipsimoyeonvubiil napanienenuneo, Kyo,
U3MepeHUsl, CBOUCMBA NPAMOY20JIbHO20
napannenenuneda. Teopema o ouazonanu
NPAMOY20/IbHO20 Napaieirenuneoa u
cneocmeue uz Heé. Cmepeomempuueckue u
NpUKIAOHbIe 3A0aUl, C8A3aHHblE CO
B3AUMHBIM PACNONOINCEHUEM NPAMBIX U
NJ10CKOCMU.

[losmopenue. ckpewugaowuecs npsamole,
napanienbHvle NI0CKOCMU 8 CIAHOAPMHBIX
wmHozozpannuxax. Ilapa napannenvHvix
niocKocmel Ha CKpeuwu8aroujuxcs npsmolXx,
paccmosiHue mexncoy CKpeuusaouuMucs
NPAMBIMU 8 NPOCMBIX CUMY AYUSX.
OnyckaHnue nepneHouKyIsapos, 8bluucieHue
paccmosHull om moyku 00 Mo4Ku,
NpAMOU,; NIOCKOCMU.

Boiuucnenue paccmosHuil Mexcoy
CKPeuuBarouuUMUcs NPAMbIMU C NOMOUbIO
nepneHOUKyIAPHOU NAOCKOCHIU.
Tpéxepannuiii yeon, HepaseHcmaa Ons

MpEXSPaHHbIX Y208.




Teopema Ilugpacopa, meopemvl KoCunycos
U CUHYCO8 0151 MPEXSPAHHO20 Yeld.
Dnemenmol cghepuneckou ceomempuiL.
eceodesuyeckue TuHUU Ha 3eme

Muororpanauku (10 )

[loHsiTE MHOTOIPAaHHUKA, OCHOBHBIE DJIEMEHTBI
MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBIITYKIIbIE
MHOTOTPaHHHUKH; Pa3BEPTKAa MHOTOI'PAaHHUKA.
IIpu3ma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBL; IPSIMAst U HAKJIOHHAsS
[pU3Mbl; OOKOBasi U MOJIHASL IOBEPXHOCTh
[TPU3MBI.

[Tapamtenenunen, NpsAMOYTOJIbHBII
rapajuleJIeIUIE] U €ro CBOUCTBA.
[InpamMua: n-yrojapHas NUPaMUJIa, TPAHU U
OCHOBaHHE MUPaMM/Ibl; OOKOBas U MOJIHAs
MMOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yceuéHHas nupaMuia.

JNeMEeHTHI IPU3Mbl U upamMuabl. [IpaBuibHbIe
MHOTOTPaHHUKU: IOHSATHE IPABUIIBHOTO
MHOTOTpaHHHKA; IPaBUJIbHAS IpU3Ma U
MpaBWIbHAs MUPAaMK/Ia; IPABUIIbHAS
TpeyrojbHasi MUpaMuAa U IPABUIbHBIN
TeTpa’ip; Kyo. IIpeacraBienne o mpaBUIIbHBIX
MHOT'OTPaHHHUKAX: OKTa’Ap, AJOJAEKa’dIp U
MKOCasIp.

CrMMeTpHsl B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, IIPSMOM, INIOCKOCTH.
J7IEeMEeHTHl CUMMETPUU B TUpaMuIax,
napajuleJIenuneaax, NPaBUiIbHbIX
MHOTOTpaHHHUKAaX.

BoruncieHue 3J€eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AruaroHa M, yriibl.

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
MOBEPXHOCTU MPSIMOM MPU3MBI, IIOIIA/h
OCHOBAaHMH, TEOpEMA

0 OOKOBOI MOBEPXHOCTHU MPSMON PU3MBI.

MuororpanHuku (7 4)

CucreMaru3anus 3HaHu: MHOTrorpaHHUK
1 ero 3nemMeHThl. [Tupamuna. Buasl
nupamu. [IpaBunsnas nupamuna. [Ipusma.
[IpsiMast 1 HaKJIOHHASI IPU3MBIL.
[IpaBuibHas npusma. [Ipsamoit
[apajuieaenuIe], NpsMOyTroJIbHbIN
napajuienenumnesn, Kyo.

Buinykavie mnococpannuxu. Teopema
Oinepa. [Ipasunvhvie u nonynpasuibHvle
IMHO202PAHHUKU




[Tomaas 6OKOBOM MOBEPXHOCTH H
[MOBEPXHOCTHU MPABUIBLHON MUPAMUIbI, TEOpEMA
0 TUTOIIA I OOKOBOM MOBEPXHOCTH YCEUEHHOM
MUPaAMUIBI

O6BEMBI MHOTOIPaHHUKOB

(8 1)

[Tonstue 06 00bEMe. OOBEM MUpPaAMU/IBI,
MPU3MBI

BekTopsl
B ripocTpancte (13 u)

llonsmue 6exmopa Ha NIOCKOCMU U 8
npocmparcmse.

Cymma u pazHocms 6eKmopos, npasuilo
napannienenuneod, YMHONCeHUe 6eKMopa Ha
YUCTIO, PA3NOJACEHUe BeKMOPA NO OA3UCY
Mpex 6eKMopos, He NeHCaAuUx 6 0OHOU
nnockocmu. CransipHoe npousgeoeHue,
BbIUUCTIeHUE YeNa MeH Oy GeKIMOPAMU 6
npocmparcmse.

I Ipocmetiwue 3a0aqu ¢ sekmopamu

JIBkenus (5 )

/{sudicenus npocmpancmaa.
Omobpasicenus. J]eudicenus u pageHcmeo
pueyp. Obwue ceolicmea ogudicenuli. Buowi
08UICEHUNL: NAPANNENbHbIU NEPEHOC,
YEHMPATbHAS CUMMEMPUsL, 3ePKATbHAS
CcuUMMempus, NOBOPOM B0KPY2 NPSAMOU.

I Ipeobpazosarnus nodobus. lIpsamas u
chepa Dunepa.

["eomempuueckue 3a0auu Ha NPUMEHeHue
08uUdICeHUs.

HOBTOpCHI/IeZ CCUCHUA,
[PACCTOSAHHUA U YTJIBI

(8 1)

ITocTpoeHHe ceyeHUu B MHOTOIPAHHUKE.
Beruucienue pacCTOSHAN: MEXY IBYMsI
TOYKaMH, OT TOYKHU 0 MPSMOH, OT TOYKH 10
MJIOCKOCTH; MEXIY CKPEIIUBAIOIINMHUCS
MIPSAMBIMHU.

Beruucienue yrios: MEXIy
CKPELIUBAIOIIUMUCS TIPSIMBIMH, MEKIY IPIMOU
M IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXy INIOCKOCTSIMHU




ITOYPOYHOE ITNTAHMPOBAHUME KYPCA 'TEOMETPUA
10 KJITACC

basoBbiii ypoBenb (70 yacoB)

Yrayosennbiii ypoBedb (105 yacos)

KonnuecTBo wacos Tema ypoka Tema ypoka ‘ KosmmuecTBo wacos
Tema: Beeoenue ¢ cmepeomemputo (104 /15 uz 24u)
1 "Heneisn
2 OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IPAMAas,
MIOCKOCTh, MPOCTPaHCTBO. [IpaBuna n3oOpakeHus Ha
PUCYHKAX: N300paKeHUsI JIOCKOCTEH, MapaieIbHbIX
psIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.
llosmopenue NJIaHUMEempPUU. Teopema 0 1
NPONOPYUOHATLHBLX ompe3sKax. Ilooobué|
mpeyzonvruxos. Teopema Menenas.
2 HemeJs
2 [TousaTHs: mepeceKarouecs MmI0CKOCTH,
MepeceKarIuecs npsiMasi v MiIoCKOCTb.
lloemopenue NIAHUMEMPUU. Teopema 0 1
NpPONOPYUOHATLHBIX ompe3Kax. Ilooobue|
mpeyeonvnuxos. Teopema Menenas.
3 Heneas
2 3HAKOMCTBO C MHOTOTpaHHUKAaMHU, U300pakeHne
MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha MIPOEKIIMOHHBIX
UepTexKax.
OcHosHble npocmpancmeennvie hueypol 1
Hcmopus pazeumus nianumempuu u cmepeomempuu.
4 Heneas
2 HavanpHbie CBeIEHHS O KyOe ¥ MUPAMHJIE, UX
a3BEPTKU U Mozenu. CeueHuss MHOTOTPaHHUKOB.
Mnozcocpannuxu, uzobpasicenue npocmenuuux, 1
NPOCMpPAaHCmeeHHbIX — Queyp,  Hecyujecmeyiouux|
00beKmoa.
Suenens
2 [ToHsiTHE 00 aKCHOMAaTUYECKOM ITOCTPOCHUU

CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA
13 HUX




Cnocobvt  3a0auusi NpAMbIX U NIOCKOCMEl 6
npocmpancmee. Obos3uauenus npAMbIX U
niockocmetl.

Tema: Ilpamvie u nanockocmu ¢ npocmpancmee. Ilapannenvrnocmo npamelx u nnockocmeii (12 u / 14u)
+ Y Beeoenue 6 cmepeomempuio (4u)

6 HenmeJs

B3anMHOE pacoioKeHUE NPSAMBIX B IIPOCTPAHCTBE:
[IEPECEKAIOILMECS, ITapalICIIbHbIE U CKPEIMBAOLIHEC
[IpsIMBIE.

[ lapannenvroe NnpoOeKmupoaHue. OcHosnbiel
ceoticmea napanieibHo2o NPOEKMupoBanusl.
Hzo0padicenue pasnvix Queyp 6 napanieibHou
npoexyuu.

[ [enmpanvrasn npoekyus.

7 Heaeas

[TapamienbHOCTb MPSAMBIX U IJIOCKOCTEH B
[IPOCTPAHCTBE: MapajlIeIbHbIE MPSIMbIC B
[IPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSAMBIX;
apajuIeIbHOCTh MPSIMON U TJIOCKOCTH.

Ceoticmea nepeceueHutll NPAMbLX U NIOCKOCHeU

8 Hegensn

[lapaiienbHOCTh NPSIMBIX U TJIOCKOCTEN B
MPOCTPAHCTBE: MapajliebHbBIE PSIMbIC B
[IPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSIMBIX;
MapajuIeIbHOCTD MPSIMOM U MJIIOCKOCTH.

Ceoticmea nepeceueruti npAMbIX U NIOCKOCMeEU.

9 Hegeas

'YTIIBI C COHANPABIEHHBIMUA CTOPOHAMH; YTOJ MEXKIY
[IPSIMBIMU B IIPOCTPAHCTBE.

Ceuenus. Hzobpasicenue ceueHuti nupamuovl, Kyoa u
npusmvl, Komopwie Hpoxooam yepe3 ux péopa.
H300padicenue nepeceuenus NOJYYeHHbIX|
niockocmel. Packpawuganue nocmpoenHbix cedenul,

PA3HbBIMU Y6EMAMU.

10 Hemenn




HapaJ'IJ'ICJ'IBHOCTL IUIOCKOCTEH: nmapaJljiCJIbHBIC
TIJIOCKOCTH, CBOMCTBaA napaJijiCJIbHBIX IUIOCKOCTEH

Ceuenus. Hzobpasicenue ceueHuti nupamuowvl, Kyoa u
npusmvl, Komopwie Hpoxoosam yepe3 Uux péopa.
H300padicenue nepeceuenus NOIYYEHHDIX|
niockocmei. Packpawuganue nocmpoeHHbix cederull
pazHbIMU Yeemamu.

11 He

CJIHA

[TpocTeiime npocTpaHCTBEHHBIE PUTYPHI HA
[UIOCKOCTH: TETPAdAp, KyO, napaiesienunes;
[IOCTPOCHUE CEUCHUN

Ceuenus. H3zobpadicenue ceuenuti nupamuowl, Kyoa u
npusmvl, Komopvie HpoxXoosam uepe3 ux péopa.
H300padicenue nepeceyenust NOTYYEHHBIX|
niockocmet. Packpawuganue nocmpoeHHbiX cedeHull
pazHbIMU YEemamu.

Tema: Ilepnenouxkynapnocmes npamoix u naockocmeit (12 4 /184 uz 26u)

12 Hemens

[lepnieHIMKYIApHOCTD MPSMON U IJIOCKOCTH:
MEepIeHIUKYIIpHbIE IPSIMbIE B IPOCTPAHCTBE, MPSMBbIE
NapauleJIbHbIE U NEPIEHINKYIISIPHBIE K IIOCKOCTH

Ilosmopenue: meopema Ilugpacopa na naockocmu,
mpucoHoMempus NPAMOY201bHO20 MPey2olbHUKA.

13 Hegens

[leprieHIMKYIAPHOCTD NPSAMOU U MJIOCKOCTH:
[EPICHANKYJIAPHBIE IIPSIMBIE B IPOCTPAHCTBE, NIPSAMBIE
MapaJuleIbHbIE U NEPIIEHINKYISIPHBIE K IUNIOCKOCTH

Csoticmsa Kyba u npsamoy201bH020 napaieienuneod.
Boluucnenue 01U 0mpe3Kos 8 Kyoe u npsamoy20ibHOM
napannenenuneoe.

14 ue

1 CJISA

[ [pu3HAaK NEPIEHANKYIIPHOCTH IPSIMOU U IIJIOCKOCTH,
TeopeMa O IPsIMOM MEPIIEHIUKYIIIPHOM INIOCKOCTH

Teopema o mpéx nepnenouxyispax (npamas u
oopamuas).




|Y20ﬂ MedHcOy CKpeuUBaAoWUMUCS NPSAMBIMU.

15 Henens

[Ipr3HaK NEepHIEeHAUKYIPHOCTH IIPSMOM U INIOCKOCTH,
TeopeMa O IPsIMOY NEPIEHIUKYIIIPHOU MIIIOCKOCTH

[louck nepneHOUKyIAPHLIX NPAMBIX C HOMOUBIO
nepneHouxyiapHulx  naockocmeti  Opmoz2oHanbHoe
npoexmuposanue.

16 Henens

HepHeHI[I/IKYHHp M HAKJIOHHBIC: PACCTOSAHUC OT TOUKH
10 TIJIOCKOCTH, paCCTOAHUC OT HpHMOfI J0 IIIIOCKOCTHU

[locmpoenue ceuenuii Kyba, npusmvl, NPAGUILHOL
nUpamMuovl ¢ NOMOWbI0 OPMO2OHATLHOU NPOEKYUU.

17 wenens

HepHeHI[I/IKYHHp M HAKJIOHHBIC: PACCTOSAHUC OT TOUYKH
10 TIJIOCKOCTH, paCCTOAHUC OT HpHMOfI J0 IIIIOCKOCTHU

CMMMempM}Z 6 npocmpancmee OMHOCUMEIbHO
njl0CKocmu. IInockocmu cwwwempm? 6
MHO2OSPpAHHUKAX.

Tema: Yenvt mesxcoy npamvimu u naockocmamu (10 u/ 154 uz 16u)

18 Hegens

'YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
[JIOCKOCTBIO; IBYTPAHHBIN YIOJI, JMHEHHBIN YrOi
JIBYTPaHHOI'O yIJIa.

[Ipsimoyzonbubill napannerenuned; Kyd, usmepeHus,
CBOUICMBA NPAMOY20IbHO20 Napalienenuneod.

19 nenens
'YTIJIBI B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOMN U
MJIOCKOCTBIO; IBYTPAHHBIN YroOJI, JMHEHHBIN yroi
JIBYTPaHHOI'O yIJIa.
Teopema 0 ouazonanu NPAMOY2071bHO20

napaﬂﬂeﬂenuneda u creocmeue u3 Heé.

20 Hegensn

|HepHeH,I[I/IKyJ'I$IpHOCTB TJIOCKOCTEM: TPU3HAK




[EPIEeHIUKYISIPHOCTH ABYX IMIOCKOCTEH.

Hoemoperme.‘ CKpewusaroujuecs npsAmble,
napaijejlibHole njaiockocmu 6 cmaHOapmelx
MHO2O0SPARHUKAX. Hapa napaiilejlbHblx niockocmel
HA CKpewuearwuxcsa npAmbslx, paccmosiHue Me:)fcdy

CKpewu8aromumMucs NPAMbIMU 6 NnPOCMbIX|
cumyayusx.
21 wenens
TeopeMa 0 TpEX NepHeHaUKYIIpax
Onyckanue nepneHouKyIApos, 8bIYUCTEHUE,
paccmosiHuitl  om  MOYKU 00 MOYKU, NPAMOL,
niockocmu.
22 Hemeas
Teopema 0 TpEX NEepHIEeHIUKYISIPpax
Buluucnenue paccmosiHuti Mmexncoy)
CKpewu8arouuUmMucs npAMbIMU c  nomowwio

nepneHOuKYIAPHOU NIOCKOCU.
Tpéxepannsiti yeon, HepageHcmea Ol MpPEXSPAHHBIX]
V21086

Tema: Muozozpannuku (10 4/ 6u) +

Y Beeoenue 6 cmepeomempuio (5u)

23 Hemens

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI
MHOT'OI'PAHHHKA, BBIIYKJIBIE U HEBBITYKIIbIE
MHOTOIPAHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma:
N-yrosibHas IpU3Ma; FPaHU U OCHOBAHHUS IIPU3MBI;
MpsiMasi 1 HaKJIOHHAsI TPU3MbI; OOKOBAas U MOJIHAS
[MOBEPXHOCTD ITPU3MBI.

Ceuenus. Hzobpascenue ceueHuti nupamuovl, Kyoa u
npu3Mbl, KOmopbsie NPoxoosam yepes ux péopa

24 yeneas

[Tapamienenunen, IpsMOYTOJIbHBIN Mapaenenunes u
ero ceoiictea. [Iupamuna: n-yronbHas nupamuia,
FpaHU U OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHAS
MOBEPXHOCTh MMPAMM/IbL; IPABUIbHASA U yCEUEHHAS
nupamua.




|C60ﬁcm6a nepece4eHull npAMbLX U NJI0CKOCMeLl.

25 nenens

DJIEMEHTBI IPU3MBbI U IMpamMuabl. [IpaBuibHbIe
MHOTOTPaHHMKU: TIOHATUE IIPABUIILHOTO
MHOT'OI'PAHHMKA; IIPAaBUJIbHAS [IPU3MA U NIPABUIIbHAS
[MPAMKJIA; IPABUIIbHAS TPEYTOJIbHAS IUPAMKIA U
MpaBWIBHBIN TeTpa’p; kyo. [Ipencrasnenue o
[IPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dap, NOAEKa’Ip U
MKOCa’Ip.

Hapa napauiieilibHblx niockocmei HQ
CKpeuuearnwyuxcsa npAamsvlx, paccmosnue Me.?fcay
CKpeuusarowyuUMUCA NPAMbIMU 6 NPOCMbIX CUMYAYUAX

26 uexesas

CUMMETpHS B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSIMOMU, INIOCKOCTH. DJIEMEHTBI
CUMMETPUU B MHpaMUJIaX, apajuieIenuIenax,
[IpaBUJILHBIX MHOIOIPaHHUKAX. Beruncienue
PIIEMEHTOB MHOT'OIPaHHUKOB: pEOpa, TMaroHaiu, yribl.

Buinykavie  mMHococpanHuku.  Teopema — Jiinepa.
IIpasunvHble U NOAYNPABUIbHLIE MHO202PAHHUKUL.
llocmpoenue ceuenuui 8 nupamude, Kybe no mpém
moukam Ha péopax. Coz0anue 8bIHOCHbIX uepmedicell
U 3anuUch wWa208 NOCMpOeHUs.

Teopema Ilugpazopa, meopemuvl KOCUHYCO8 U CUHYCOS
0715 mpéxapanno2o yaua.

27 Hemens

[Tnomanbs 60KOBOM MOBEPXHOCTH U MOJIHON
[TOBEPXHOCTHU MIPSAMOM MPU3MBI, IIJIOIIAb OCHOBAaHUH,
Teopema

0 O0KOBOI MOBEPXHOCTHU MpsiMoi ipu3Mel. [Tnomanp
OOKOBOM TOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOM
MUpPaMU/Ibl, TEOpEMa O TUIOIAAN OOKOBOM MOBEPXHOCTH
yCEUEHHOM NMUPAMHUIbI

Hzo00padsicenue nepecevemnus NONY4eHHbIX]
niockocmet. Packpawuganue nocmpoenHvlx cedenull
pasuvimu yeemamu. Memoo ciedos 0nsa nocmpoenust
ceueHuil

Dnemenmul chepuueckoll ceomempuu. 2e00e3uecKue
tunuY Ha 3emie

Tema: O6vémbl mHozozpannukos (6 u) + Y Bexmopot 6 npocmpancmee (94 u3 14u)

28 Henens
[TonsiTHe 06 06béMe. OOBEM MUPaMUIBI, TPU3MBI llonamue  @ekmopa  Ha  NIOCKOCMU U 8
npocmpancmese.
Cymma  u  pazwocmo 8EKMOPO8, npasuio




|napaﬂﬂeﬂenune()a, VMHOJICEHUE BEKMOPA HA YUCTLO

29 nepens
2 [TonsiTie 06 00béMe. OOBEM MTUPAMUIBI, TPU3MBI Ymnoowcenue eexmopa na uucno, paznodxcenue, 2
sexmopa no 6azucy mpéx eKmopos, He Jledcaujux 8
0OHOU NIOCKOCMU.
Pasznoosicenue 6ekmopa no 6a3ucy mpéx ekmopos, He| 1
iesicauux 6 00OHOU NIOCKOCMU
30 Hemeas
2 [Tonsitre 06 06bEMe. OOBEM MUpPaMUIbI, TPUIMBI Ckansipnoe npoussedenue, 8bIYUCICHUE Y2ld MedHcO)) 2
sexmopamu 6 npocmparcmse. IIpocmetiwue 3a0auu ¢
sexmopamu
I Ipocmetiwiue 3a0aqu ¢ sekmopamu 1

Tema: Iloesmopenue: ceuenusn, paccmoanus u yenvl (8 u) + 'Y Bekmopul 6 npocmpancmee (54 uz 14u) +'Y Yenwt mescoy npamoimu u niockocmamu
(1u u3 16u)

31 nemeas
2 [TonsiTre 06 00béMe. OOBEM THUPAMUIBI, TPU3MBI Cranaproe npousgeoenue, GblYUCIEHUE Veld MeHCOY 2
sexmopamu 6 npocmpancmee. [Ipocmetiwue 3a0auu ¢
sexmopamu
I/ Ipocmetiwue 3a0ayu ¢ sekmopamu 1
32 nepenst
2 [TocTpoeHne ceueHnii B MHOTOTpaHHUKE. lIpocmetiuue 3a0a4u ¢ BeKMOPAMU. 2
Tpéxepannvlil yeon, HepageHcmea OJisk MPEXSPAHHDIX| 1
yenos

33 nenens

2 Brruucnenue paccTosiHU: MEXy IBYMsI TOUKaMH, OT |/{eudicerust npoCmMpaHcmaed. Omobpadicenus. 2
TOYKH JI0 MPSIMOH, OT TOUKHU J0 TUIOCKOCTH; MEXIy  [Jeusicenus u pagencmeso ghueyp
CKPENTUBAIOIIUMICS TPSIMBIMU

Obwue ceoticmea 08UNCEHUIL. 1
34 neness
2 Berunciienue yrioB: MEKIy CKPEIUBAIOIIUMUCS  |Buodbt  0sudicenuil: napaiebHblii. - NepeHoc, 2
MPSIMBIMH, MEKIY TPSMOM U TUIOCKOCTBIO, IBYTPAHHBIX [YeHMPANbHASL CUMMEMPUs, 3ePKAIbHASL CUMMEMPUSL,
YIJIOB, YIJIOB MEXTY IIOCKOCTSIMHU nosopom eokpye npsmot
I Ipeobpazosarus nodobus. lIpsamas u cpepa Dinepa. 1

Feomemputtecmte 3a0a4u Ha Nnpumererue 08udICeHUSA




TEMATUYECKOE IVTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

ba3oBblil ypoBeHb (68 4acoB)

Yrany6nenusiii ypoBens (102 gaca)

HasBanue pa3aena (TeMbl)
Kypca, (KOJIMYECTBO 4acOB)

OcHOBHOE COACPIKAHUC

Hassanue pasnena (Tembl)
Kypca, (KOJIMYECTBO 4aCOB)

OcHOBHOE COACpIKAaHNE

Tena Bpamenus (12 4.)

Cdepa u map: ueHTp, paauyc, Iuamerp;
TUIOIIAb TOBEPXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue cepsl U MI0CKOCTH;
KacaTelbHasl IJIOCKOCTh K cdepe; TIIomaab
cdepsl.

N3o6paxenue chepsl, mrapa Ha MIOCKOCTH.
CeueHnus mapa

[unmmaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IWIHHIPUIECCKON
noBepxHOCTU. LlymHap: OCHOBaHUS U
OO0KOBas MOBEPXHOCTh, 00pa3yrolas U OCh;
U0 OOKOBOH M MOJIHOM MOBEPXHOCTH.
N300paxeHne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nmimnapa.

Ceuenust nuuHApa (MIOCKOCTHIO,
napajieIbHOM WK NepHIeHIMKYISApHOI ocH
LHWIMH]IPA)

Konnueckast moBepxXHOCTb, 00pa3yromiue
KOHHYECKOW TOBEPXHOCTH, OCh U BEPIINHA
KOHHUecKoi moBepxHoctu. Konyec:
OCHOBaHUE U BepIIMHA, 00pa3yolas 1 och;
IO b OOKOBOH U MOJIHOM MOBEPXHOCTH.
VY ceu€HHbIN KOHYC: 00pa3yoIINe U BBICOTA;
OCHOBaHHUS U OOKOBast MOBEPXHOCTb.
N300paxeHune koHyca Ha MIOCKOCTH.
Pa3sépTka KoHycCa.

Ceuenust koHyca (IJIOCKOCTBIO,
napajieIbHOW OCHOBaHMIO, U IJIOCKOCTHIO,

MIPOXOSIICH Yepe3 BEPIITUHY)

Tena spamenus (24 4.)

[ununaapuyeckas MOBEPXHOCTbD,
00pa3yromue UIHHIPHISCKON
MOBEPXHOCTH.

unuaap. [Ipsamoii KpyroBou HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIHHIIPA.
Konnueckast moBepxHOCTH, 00pa3yromme
KOHHUYECKOU nmoBepxHocTu. Konyc.
CeueHue KOHYCa MIOCKOCTBIO,
napauieaTbHON MJIOCKOCTH OCHOBAHUSI.
VYceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB.
[Tnomaap 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTprueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUCHUH LMIINH]IPA,
KOHYca.

[IpuknaaHble 33129, CBSI3aHHBIE C
UTHHIPOM.

Cdepa u map.

[Tepeceuenue ceps! u mapa c
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u n300paxkenue mapa.
VYpasuenue cepsl. [Lnomans chepst u
€€ JacTeu.

Cummetpus cdepsl 1 mapa.
CrepeomeTpHuuecKkue 3a1aun Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHE,
CBsI3aHHBIE CO c(hepoit U mapom,

IOCTPOCHUEM HX CEUCHHUH MIOCKOCTBIO.




KomOunanus ten BparieHus u
MHOT'OTpaHHUKOB. MHOTOIpaHHUK,

OIMCAHHBIN 0KOJIO cdepbl; cepa, BHUCAHHAS

B MHOT'OTpaHHUK HJIM B TCJIO BpalllCHUSA

[MpuknaaHbie 3a1a4u, CBI3aHHbBIC CO
cdepoii u mapom.
[ToBTOpEHUE: OKPYNKHOCTDH HA
IJIOCKOCTH, BBIYHCJIICHUA B OKPY>XXHOCTH,
CTaHaapTHBIC Moxo0us PaszmuyHbie
KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOTOTPaHHHKOB.
Banaun o Teme «Tena v MOBepXHOCTH
BpAIICHUS»

AHAJINTHYECKAS reomMeTpust
(15 4.)

[loBTOpEHME: KOOPAUHATHI BEKTOPA Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, CKAISIPHOE
IIPOU3BE/ICHUE BEKTOPOB, BHIYMCIICHUE
yria MeXIy BEKTOpaMH B IPOCTPAHCTBE.
VYpaBHEHHE NIPAMOH, IPOXOIAILEH Yepe3
JIBE TOUYKHU.
YpaBHEHHE IIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
BekropHoe npousBenenue. JInneiHbie
HEPABEHCTBA, JIMHEWHOE
IpOrpaMMUpPOBaHNEe AHAIUTUYECKUE
METO/Ibl pacuéTa yrjia Mexay NpsMbIMU
U TUIOCKO- CTSIMU B MHOTOTPaHHHKAX.
Dopmysa pacCTOSIHUSL OT TOUKH J10
IUIOCKOCTH B KOOP/IMHATAX.
HaxoxaeHne pacCTOSHUM OT TOUYKH J10
MJIOCKOCTH B KyOe M MpaBUIbHON
nupamuie

IloBTOpPEHME, 00001ICHHE
U CHCTEeMATH3AIUsA
3Hanuii (15 4.)

CeueHnss MHOTOTPAaHHUKOB:
CTaHJapTHbIE MHOTOIPAHHUKHU, METOJL
CJI€/IOB, CTaHJAPTHBIE IIJIOCKOCTH,
[IEPECEUCHHUS IIPSIMBIX U TUIOCKOCTEH
[TapamienpHble NpsIMBIE U MTIIOCKOCTH:
napajjleJIbHbIE CEYEHUs, PaCUET
OTHOILEHUH, YTJIbI MEXKIY
CKPELIUBAIOIIUMHUCS TIPSIMBIMU

[lepnien quKkynspHblie TpsIMbIE U




MJIOCKOCTH: CTaHapTHBIC Mapbl
NEPIICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHUH MHOTOT'PAaHHHUKOB,
TeopeMa O TPEX MEepIEHIUKYIIAPaX,
BBIYHCIICHHSI IJTHH B MHOTOTPaHHUKAX
[ToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (POPMYJIBI 1J1s1
Ionael, CoOoopakeHus moa00usl.
[Lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJI011Ia]IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MOA00HUS

O0béM MHOTOrpaHHHMKA
(17 u.)

O061eéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJuienenunesna. 3aaaun o0 yIBOCHUH
KyOa, 0 KBazipaType Ky0a; 0 TPUCEKIINU
yria.

CrepeomeTpHruecKue 3a1a4u, CBI3aHHbIC
¢ 00BEMOM TIPSMOYTOIBHOTO
napaieNenuresa.

[Ipuxnaanble 3a1a4u, CBSI3aHHbIE C
BBIYUCIICHHEM 00BhEMa IPSIMOYTOIBHOTO
napasenenurnesa.

O06bEM npsIMO TPU3MBI.
CrepeomeTpHuyecKHe 3a/1auu, CBSI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI
npusMmsl. [Ipuknaanele 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSMON TIPU3MEI.
Brruucienue 06EMOB Tell C TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM NMPHU3MBbI, TUPAMU/IBL.
®opmyna 00bEMa MUpaMUIbIL.
OTtHo1IeHne 06bEMOB MUPAMUJL C OOIIUM
YTJIOM.

CrepeomeTpHuuecKme 3aauu, CBSI3aHHbIE
¢ 00bEMaMM HaKJIOHHOW TIPU3MBI,
IUPaMHJIBI.

[Mpuknanueie 3axaun mo Teme «OO0BEMBI




TEJ», CBSI3aHHbIE ¢ 00BEMOM HAaKIIOHHOU
MPU3MBI, TUPAMUJIBIL.
[Ipumenenue 00bEMOB. BeruncieHue
[paccTOsHUSA 10 IUIOCKOCTH

O0bémbI Tea (5 4.)

[Tonsarue 06 06pEMe. OCHOBHBIE CBOMCTBA
00BEMOB Te.

O06béM nunnHapa, konyca. O0bEM apa u
iomaab chepobl

[TomoOHbIE TEeNa B MPOCTPAHCTBE.
COOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI

Ili1omaam MoBEepXHOCTH U
00bEMBI KPYIJIBLIX TeJ (9
4.)

O06BEM nunuHapa. Teopema 06
00BEME MPSMOTO IIIIUHIPA.
IInomaay 60OKOBOM M MOJHOM
MOBEPXHOCTU HUIUHApPA Briuncienue
00BEMOB TEJI C TTOMOIIIBIO
ornpenenénHoro uHTerpana. O0bEM
KOHYCca.

ITnomaau 60OKOBOM ¥ MOIHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuuecKkue 3aauu, CBI3aHHbIE
C BBIYHCIIEHHEM 00BbEMOB IIMIIMH]IPA,
KOHYca.

[Tpuknagaeie 3agaun 1o Teme «OO0BEMBI




Y TUIOIIAU TTOBepXHOCTEH Teir. O0BEM
miapa v mapoBoro cekropa. Teopema 00
00béme mapa. [Lmomans chepsr.
CrepeomeTpuuecKue 3aJ1a4u, CBI3aHHbIC
C BBIUHCIIEHHEM 00BbEMOB II1apa,
IaPOBOT'0 CErMEHTA, IIIAPOBOT0 CEKTOpA.
[Ipuknagabie 30294 11O TEME
«O0BEMEBI TET», CBA3AaHHEBIEC C 00BEMOM
apa v Miomaasio cepol.
COOTHOIIICHUS MEXKTY TUIOIIAISIMU
MOBEPXHOCTEH U 00bEMaMHK 1O JOOHBIX
TelL.
[TogoOHBIE TENla B IPOCTPAHCTBE.
M3menenne 00bE€Ma rnpu mog00uu.
CtepeoMeTpHUCCKHE 3a]]a4H, CBSI3aHHbBIE C
BBIUHCIICHHEM 00BbEMOB T M TIJIOIIAICH
IMOBEPXHOCTEH

BekTOpbl U KOOPAUHATHI B
npoctpanctie (10 4.)

BekTop Ha MII0CKOCTH U B MPOCTPAHCTBE.
CrnoxeHue ¥ BBIMUTaHUE BEKTOPOB.
YMHOXk€EHUE BEKTOpa Ha 4Kcio. PaznoxeHnue
BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napamienenumnena.
Pemenue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJ IEUCTBUM C BEKTOPaMH.
IIpssMoyrosibHas cCUCTEMaA KOOPAUHAT B
npoctpaHcTBe. KOopHHATEI BEKTOpA.
[Ipocreitmue 3aga4n B KOOpAUHATaX. YTOI
Mexy BekTopamu. CkansipHoe
[IPOU3BEJIEHUE BEKTOPOB. BhI4nCiIeHNE YIIIOB
MEXAY NPSMBIMHU U TUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBII METOA ITPH
PELICHNN T€OMETPUYECKUX 3a1a4




I[loBTOpPeHMe, 00001LIEHUE U
cucTeMaTu3anus 3Hanuii (7
4.)

OcHoBHbIE GHUTYPBI, (haKThI, TEOPEMBI Kypca
IUTAHUMETPHUH. 3aau¥l ITIAHUMETPUH 1
METOJIbI MX PEIICHHUS.

OcHoBHBIE HUTYPHI, (HaKThI, TEOPEMBI Kypca
cTepeoMeTpuu. 3a1a4n CTEPEOMETPUH U
METO/IbI UX PEIICHUS

IHoBTOpEHUe, 00001IEHUE
H CHCTEeMATH3aluA
3HaHMH (22 4.)

O06o0matoiiee MOBTOPEHHUE MOHITHH U

METOJI0B Kypca reomerpuu 10-11

KJIACCOB, CHCTEMATH3aI1s 3HAHUH.
VcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKd U €€ pojIb B PA3BUTHH COBPEMEHHBIX
WHKXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI




ITOYPOYHOE ITNTAHMPOBAHUME KYPCA 'TEOMETPUA

11 KJIACC
basoBblii ypoBenb (34 yaca) Yrayo6seHHblii ypoBeHb (68 yacoB)
KonnuecTBo wacos ‘ Tema ypoka Tema ypoka ‘ KosmmuecTBo wacos
Tema: Tena epawenusn (12/24)
1 "Heneisn
1 Cdepa u map.
YpaBHeHue cepsl. 1
Cummerpust chepsl 1 miapa 1
2 Hegeast
1 B3aumHoe pacnonoxenue chepbl U INIOCKOCTH
[Tnomans chepol u ee yacTe. 1
Perenrie mpuKIaJHbIX 3a/1a4, CBA3aHHBIX cO cdepoil 1
U 11apom
3 Hemess
1 N300paxkenune cdepsl, mapa Ha miockoctr. CedeHust
chepbl
CrepeomeTpuuekre 3aJaud Ha JI0Ka3aTeIbCTBO U 2
BburcieHue. llpukiagHple 3ajayu, CBA3aHHBIE CO
chepoit u mapom
4 Heneas
1 [{unHapryeckas moBepxHocTh. Llumuuap
[IpssMont kpyrosoit mwmMHap. Ilnomans moBepxHOCTH 2
[ATUHIPA
S Henens
1 CedeHus MWIMHAPA
[ Ipukagubie 3aa91, CBSI3aHHBIE C IJIMHIPOM 2
6 Henenst
1 Konyc.
Kononunueckass moBepxHOCTh. [Lmomanas OOKOBOM 2
[TOBEPXHOCTU KOHYCA U MOJHOMN
7 Henenas
1 'Y ceueHHbII KOHYC.
1300pakeHNs1 KOHYCOB U YCEUEHHBIX KOHYCOB 2

8 Hegensn




CedeHust KOHyca

HpI/IKHaHHHe 3a/la4yM, CBA3aHHLIC C CCYCHUCM KOHYCa

9 HemeJsa

Penrenne 3a1a4 Ha CCYHCHHUE KOHYCa

BBIYHCIICHUC.

CTepeOMCTpI/I‘ICKI/Ie 3a4a4ud Ha J0Kas3aTcJIbCTBO U

10 Henens

KOM6I/IH3HI/IH TCJI BpalliICHUS MHOT'OI'PaAaHHHUKOB

PasnuyHble  KOMOMHAIMM  TeJl  BpalleHUs U
MHOTOTpaHHUKOB
11 Hepeas
MHoOrorpaHHHK, OIMCaHHBINA OKOJIO c(hephl
PasnmuyHble  KOMOMHAIMM  Te€Jl  BpalleHUs U
MHOTOTpaHHUKOB
12 nenens

Cdepa, BircaHHasi B MHOTOTPAHHUKUJIN B TEJIO
BpaILCHUS

3agauu no TeMe «Tena 1 MOBEpXHOCTH BPALICHUS»

Tema: O0bembl Te (6/9)

13 Hemens

T[Tousitiie 00 0OBEME.

Teopema 06 0ObeMe IPSIMOTO IMIHH/IPA

14 wenens

(OCHOBHBIE CBOMCTBA 00BEMOB TEII

OITPCACIICHHOIO MHTCTpajia

BrruncieHue 00BEMOB TCI C IIOMOIIBIO|

15 Hemens
O0BeM ITUIHMHAPA
CrepeoMeTpHUIeCKre 3a7a4H, CBSI3aHHBIE c
BBIUMCIICHHEM 00EMOB IHIIMHIpPA
16 Hegens
O0BemM KOHYyCa
CrepeoMeTpuuecKue 3a7a4H, CBsI3aHHBIE c

BBIYHCIICHHEM 00HEMOB KOHYCA

17 Henens




O0BeM 1rapa u wiomaab chepsl

[Mpuknanaeie 3agaun 1mo TemMe «OObeMbI

[1apOBOI'0 CCrMCHTA»

miapa,

18 Henpens

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY
[I01Ia/IIMU TOBEPXHOCTEH, 00beMaMHU MOT0OHBIX TE

[Tpuknaaneie 3anaun Mo TemMe «OO0bEeMBbl U IIIOMIATH]

INS210

Tema: BekTopbl M KoOpANHATHI B ipocTpanctie (10/20)

19 Hegens

BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

YpaBHEHHE IPSIMOU, TPOXOSIIEH Yepe3 IBE TOUKU

20 Hemeas

Cno’KeHHE U BRIUMTAHHUE BCKTOPOB

HapaJIJIeJH)HLIe MNpAMBIC W IIJIOCKOCTH, YIJIbI MCKIY|
CKPCIIMBAIOINUMUCA ITPSAMBIMHA

21 wenens

'YMHOKEHUE BEKTOpA HA YUCIIO

HepHeHI{I/IKy.TIHpHBIe MMPSAMBIC U IIJIOCKOCTH

22 Hemeas

PaznoxxeHne BeKTOpa 1o TpeM HEKOMITJIaHAPHBIM
BekTopaM. [TpaBuiio mapamnenenunena

Teopema 0 Tpex NepneHATKYIIpax

23 nemens

Pemrenne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUI
NIEHCTBUM C BEKTOPAMHU

Brramcnenme JJIMH B MHOI'OT'PaHHHUKAX

24 nenens

Hp}IMOYFOJ'IBHaSI CUCTCMA KOOPAWHAT B MPOCTPAHCTBC

@dopmyna paccTOSSHUS OT TOYKHM JI0 IUIOCKOCTH B
KOOpIMHATAaXx.

25 Hemens

[Ipocrerinue 3a7a4u B KOOpAMHATAX

YpaBHEeHHE  IUIOCKOCTH, HOpMalb, YpaBHEHHE

MJIOCKOCTH B OTPC3KaAX




26 Heneas

'Yron mexy Bekropamu. CKaJsipHOE ITPOU3BEICHHE
BEKTOPOB

BrrunciieHne yria Mex1y BEKTOpaMy B IPOCTPAHCTBE

27 vemens

Beraucnenme YIJIOB MCXKAY NPAMBIMU U ITIJIOCKOCTAMU

AHaTUTUYECKHE MCTOJbl pacde€Ta Yyria MCEXKAY|
MMPSAMBIMHA U INIOCKOCTAMH B MHOT'OI'PAHHHUKAX

28 Hemeas

KoopamHaTHO-BEKTOPHBIN METO/I IIPH PEIICHUN
FEOMETPUUYECKHX 3a/1a4

Haxoxaenue paCCTOSIHI/Iﬁ OT TOYKH OO IIIOCKOCTHU B

KyOe 1 MpaBHJILHOW MHpaMHJIE

Tema: [loBTOpenue, 00001eHNEe U cUcCTeMATH3anNsl 3HaHui (6/12)

29 genens

OcHoBHBIE GUTYPHI, HAKTHI Kypca MIIAaHUMETPUN

JJIA

[[nomaan  MHOTOYTOJIBHUKOB,  (POPMYIIBI

rioniaien, cooopaxeHus moaoous

30 nenens

Teopembl Kypca IMIIaHUMETPUU

[IONIAI CEYeHWH MHOTOTPAHHUKOB, pa3pe3aHus Ha
4acTH, COOOpaKEHUs OO0

31 nenens

3az[aq1/1 IJIAHUMETPHUUN U MCTObI NX PCILICHUA

Pemenne 3agau

32 "wenpeas

OcHoBHBIE GUTYDBI, PaKThl Kypca CTEpeoOMeTpUN

I/ICTOPI/I}I pa3BUTHA CTCPCOMCTPHUU KAK HAYKH U €€
[POJIb B Pa3BUTHU COBPEMCHHBIX HWHXCHCPHBIX U
KOMITLIOTCPHBIX TEXHOJIOT U

33 neneasn

Teopembl Kypca cTepeoMeTpHn

MHOI‘OI’”paHHI/IKI/I, miom@aan MHOT'OTPAHHUKOB, HX

CCUCHUA

34 nenens




3&,[[3‘11/1 CTEPCOMETPHHN Y METOABI UX PCHICHUA

Pemenue 3anau
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