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

JlanHasi mporpaMMa CIy>KMUT OCHOBaHHMEM JJsi YYHTeNs 1o pa3paborke paboueit
IPOTPaMMBI 110 MaTEMaTHKE B KJIACCAX, TJI€ PeaTN3yeTcss MyIbTUIIPODMIbHBINA yueOHbIi mian. B
pasnene «Temaruueckoe IMJIAHUPOBAHUE» COJCpKAHUE OOYUEHHUS CHHXPOHU3UPOBAHO ISt
napajieIbHOTO U3Y4YEeHHUs1 00ydJaloNIMMUCS MpeaMeTa Kak Ha 0a30BOM, Tak M Ha YIiIyOJIeHHOM
ypoBHe. TmaThueckoe MIaHUPOBAHUE COCTABIEHO MO Y4eOHBIM KypcaMm «Anredpa ¥ Hadajia
MaTeMaTHYeCcKoro ananusza» u «l'eomerpus». Y4ueOHbIN Kypc «BeposTHOCTh M CTaTHCTUKA» HE
MOKET OBbITh CHHXPOHHU3HPOBAH, TaK KaK HMMEET pa3HOe NpPEeIMETHOE COJep’KaHue, KOTOpoe
u3yJaercs B 00beMe OJMHAKOBOTO YI€OHOTO BPEMEHHU.

CuHXpoHU3UpOBaHHAs palouas mporpamMma Mo ydebHoMy mpenmMery «MaremaTtuka»
0a3oBoro M yriayOJ€HHOTO YpoBHs sl oOydwarommxcs 11 kimaccoB pa3paboTaHa Ha OCHOBE
®enepalibHOTO TOCyIapCTBEHHOT0 00pa30BaTEIHLHOIO CTaHAapTa CPEeIHEro 0o1Iero oopazoBanus,
C YY€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUN, NPEABIBISIEMBIX K MaTeMaTUYECKOMY
00pa3oBaHMIO, U TPAIULIUNA POCCHIICKOTO 00pazoBanus. Peanusaius nmporpaMmmbl 00ecrieYMBaeT
OBJIAJICHUE KJIIOYEBHIMU KOMIETCHIMSIMH, COCTaBISIOIIMMU OCHOBY JHJIsi CaMOpa3BUTUSA U
HETPEPHIBHOTO 00pa30BaHus, IEIIOCTHOCTH OOIIEKYIbTYPHOTO, TMYHOCTHOTO U MIO3HABATEIHLHOTO
pPa3BUTHUS TUYHOCTU 0OYYAIOIIUXCSL.

B paboueit mnporpamme yureHsl wuaed u nojoxeHus «KoHuenmmu —pasBUTHSA
MaTeMaTuueckoro oOpazoBanus B Poccuiickoit @enepaunun». B COOTBETCTBUU C Ha3BaHUEM
KOHIICTIIIUM MaTeMaTHYeCKOe 00pa3oBaHKE JOJDKHO, B YACTHOCTH, PEIIATh 33/1a4y 00ecreueHus
HEOOXOJUMOT0 CTpaHe YMCIIa BHITYCKHUKOB, MaTeMaTH4YecKasi OJIr0TOBKA KOTOPBIX JOCTATOYHA
JUIsL TIPOJIOJDKEHUS OOpa3oBaHMsI IO PA3JIMYHBIM HANpPaBJICHUSM, BKIIOYAs IPENOJIaBaHUE
MaTeMaTHKH, MaTeMaTHYECKHE UCCIe0BaHus, paboTy B chepe nHPOPMAIIMOHHBIX TEXHOJIOTHH 1
Ip., a Takke oOecmeueHs] Ui KaKAOro OOYyYaromerocss BO3MOXKHOCTH —JOCTHIKEHHS
MaTeMaTHUYeCKON MOJrOTOBKM B COOTBETCTBUU C HEOOXOIMMBIM eMy ypoBHeM. MmeHHO Ha
pelIeHre ITUX 3aJa4 HaleseHa padoyas mporpaMMa yriryOJI€HHOTO YPOBHSL.

B omoxy mudpoBoit TpaHchopmanmuu Bcex cdep UEIOBEUECKOM JIeATeNIbHOCTH
HEBO3MO>KHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0O€3 XOopolleld MaTreMaTH4ecKou
HOJArOTOBKU. DTO 00YCIIOBJIEHO TEM, UTO B HAILIM JTHU PAcTET YUCIIO CHEIMATbHOCTEN, CBSI3aHHBIX
C HEMOCPEICTBEHHBIM NMPHUMEHEHUEM MaTeMaTUKH: U B cdepe dKOHOMHKH, U B OHU3HECe, U B
TEXHOJIOTHYECKUX OO0JNacTsX, W Jaxe B TyMaHMTapHbIX c¢epax. Takum obOpazom, Kpyr
oOydaromuxcsi, Jisl KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IPEAMETOM, (pyHIaMEHTOM
o0pa3oBaHUs, CYIIECTBEHHO pacliupsercs. B Hero BXOJAT He TOJbKO oOydaromuecs,
MJIAaHUPYIOIINE 3aHUMAThCS TBOPUYECKON M UCCIE0BATENHCKOM paboToi B 00J1aCTH MaTEeMAaTHKH,
UHPOPMATUKH, PU3UKH, SKOHOMUKH U B IPYTUX 00JIACTSIX, HO U T€, KOMY MaTeMaTHKa Hy>KHa JJis
HCIIOJIb30BaHUs B MPO(eCcCusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTb MaTEMAaTUKU OOYCIIOBIIEHA TE€M, UYTO €€ MPEeIMETOM SBIISIOTCS
(dyHIaMeHTaJIbHbIE CTPYKTYpPhl HAIlIEr0 MUpPA: MPOCTPAHCTBEHHbIE (POPMBI U KOJINYECTBEHHbIE
OTHOILEHHS, (PYHKIIMOHAIBHBIE 3aBUCUMOCTH U KaTErOPUN HEONPEAeNEHHOCTH, OT MPOCTEHIINX,
YCBaMBAa€MbIX B HEMOCPEACTBEHHOM OIIbITE€, O JOCTAaTOYHO CJIOKHBIX, HEOOXOJUMBIX ISt
pa3BUTHS HAy4YHBIX W TEXHOJIOTMYECKHX HAEH. be3 KOHKPETHBIX MaTeMaTH4eCKHX 3HaHWU
3aTpyJHEHO MOHMMAaHUE MPHUHIIMIIOB YCTPOICTBA M HCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE U HMHTEPIIPETalusl pasHOOOpa3HOH COLMANbHOM, 3KOHOMUYECKOH, MOIUTUYECKON
uH(popMannu, Maiaod(dpekTUBHA MOBCEIHEBHAS PaKTUUYECKas 1eaTeIbHOCTh. Bo MHOTHX cdepax
npoeCCHOHATIBHON JIeATeNbHOCTH TpeOyIOTCS YMEHHUS BBIIOJHATH pPAc4€Thl, COCTABIATH
QITOPUTMBI, TMPUMEHATH (OPMYJIBI, MPOBOJUTH T'€OMETPUUYECKHUE H3MEpPEHHUsT U TOCTPOEHUS,
yuTaTh, 00padaTbIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH MHGPOpPMALMIO B BHUJE TaOJMIL,
JUarpamm u rpaukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4ailHbIX COOBITHH.

OnHOBpEeMEHHO C paciiupeHueM cdep NPUMEHEHHsT MaTeMaTHKd B COBPEMEHHOM



oOmiecTBe BCE OoJiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUI CTUIJIb MBIIIIJICHUS, TPOSIBIISIFOIIUNCS
B ONpE/EIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpouecce n3y4yeHus MaTeMaTuKy B apceHall IPUEMOB
U METOJIOB MBIIIJICHUS YeJIOBEeKa €CTeCTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKLHUSA U ACTyKIuS,
o0oOmIeHne W KOHKPETH3allMsi, aHalW3 M CHHTE3, Kiaccu(UKamuss W CHCTeMaTH3alus,
abctparupoBanre u aHajorus. OOBEKTHl MaTeMaTUYECKUX YMO3AKJIIOYCHHM, MpaBuia HX
KOHCTPYMPOBAHHSI PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX ITOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHs (pOopMyIMpOBaTh, 0OOCHOBBIBATH M JOKAa3bIBaTh CYXKJIEHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTHYECKUI CTUJIb MBIILICHHUA. Benymias poib NPUHAAICKUAT MareMaTHKE B (hOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHThI MBIIIUIEHHUS] U BOCIIUTAHUM YMEHUW JE€HCTBOBATH M0 33JJaHHBIM
aIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mpornecce pemeHus
3aJja4y — OCHOBBI JUIsl OpraHM3allii Y4yeOHOW [eATENIbHOCTH Ha ypOKaXx MaTeMaTUKH —
pa3BUBAIOTCSI TBOPUECKAs U IIPUKIIAIHASL CTOPOHBI MBIIIIJICHUS.

OOyuenne wmaTemaruke Ja€T BO3MOXXKHOCTh pa3BUBATh Yy YyYallMXCAd TOYHYIO,
palMOHATIBHYIO U MH(POPMATUBHYIO peub, YMEHUE OTOMpATh HanOosee MOAXOISIINE S3bIKOBBIC,
CUMBOJIMYECKUE, TpapuuecKue CpeAcTBa Ui BBIPAKEHUS CYXICHUH M HarJIAIHOTO HX
IIPEJICTaBICHMUSL.

Heo0xoauMbpiM KOMIIOHEHTOM O0IIel KyJIbTYpPhl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS
oO1iee 3HAKOMCTBO C METOJaMU MO3HAHUS JIEHCTBUTEIBHOCTH, IPEJCTABICHUE O IMpeIMETe U
METOJI¢ MAaTeMAaTHUKH, €ro OTIWYHSIX OT METOJOB ECTECTBEHHBIX M T'YMaHUTApHBIX HayK, 00
OCOOEHHOCTSAX NMPUMEHEHUS] MAaTEMAaTUKU JUIsl PEIICHUs HAayYHbIX W NPUKIAIHBIX 3adad. Takum
o0pa3om, MaTeMaTH4eckoe o0pa3oBaHHe BHOCUT CBOM BKJIaJl B ((OPMUPOBAHKE OOIIEH KYJIbTYpPbI
YEJI0BEeKa.

N3yyenne MareMaTHKH CHOCOOCTBYET OCTETHYECKOMY BOCIIHMTAHUIO YEJIOBEKa,
NOHMMAHHUIO KpacoThl M  M3fILIECTBA MAaTEMAaTUYECKUX  PACCYKJIEHUH, BOCIPUSATHUIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HI€U CUMMETPHUHU.

EJIN U3YUYEHUA YYEBHOI' O ITPEJIMETA «MATEMATHUKA»
[TpuoputeTHbIME LENAMU O00y4yeHus matematuke B 10—11 kmaccax kak Ha 6a30BOM, Tak M Ha
yI1yOJIEHHOM YPOBHSX SIBIISIIOTCS:

— (opMupoBaHHE  LEHTPAIbHBIX MaTeMaTHYECKUX TMOHATUH  (YUClIO, BETUYMHA,
reoMeTpuueckas (Gurypa, TNEpeMeHHas, BEpPOSTHOCTh, (DYyHKIHS), 00€CIeUnBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHus 00yYaroLINXCs;

— MOJBEACHHUE Y4YalUXCS Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U
MaTeMaTHKH U OKPY’KaIOIIEero MUPa, MOHUMaHUE MaTEMaTUKH KaK 4acTH O0IIel KyIbTyphl
YeJI0BEYECTBA;

— Ppa3BUTHE MHTEIJIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yyaluxcs, MO3HaBaTEeIbHOU
AKTUBHOCTH, MHCCJIEN0OBATEIbCKUX YMEHHMM, KPUTUYHOCTH MBILIUIEHHS, HHTEpeca K
M3YYEHHUIO MaTEMaTHKU;

— (QopmupoBaHue GyHKIIMOHATHHON MAaTEMATUYECKON IPaMOTHOCTHU: YMEHHUS PACIIO3HABATh
MaTEMaTUYECKUE aCIIEKThl B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX U IIPU U3YYEHHUH APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (popMyIrpoBaTh
UX Ha S3bIKE MAaTEMAaTUKH U CO3/1aBaTh MaTEMaTHUECKNE MOJIEH, IPUMEHATh OCBOECHHBIM
MaTeMaTUYeCKUi ammapaT JUIsl  pellieHusT MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [1OJIyYEHHBIE PE3YJILTATHI.

OcCHOBHBIE JNMHHM coOJepkaHMs Kypca wmarematukn B 10—I11 xmaccax: «Ywuena n
BBIUUCIICHUS», «Anredpay («AnreOpandeckue BBIpaXKEHUS», «YpaBHEHHs U HEPAaBEHCTBA»),
«Hauana wmartemarnueckoro asammza», «l'eomerpusi» («['eomerpuueckue Qurypsl u Hx
CBOICTBa», «/3MepeHne reOMeTpUUYECKUX BEIUYHMHY), «BeposTHOCT M cTaTHCTHKa». [aHHBIE
JIMHUM Pa3BUBAIOTCS MapajuIeNIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE
HE3aBHCHMO OJHAa OT JApYroi, a B TECHOM KOHTAaKTe M B3aumojenctBuu. Kpome s3toro, ux
Oo0OBeAMHSIET JIOTMYeCKas COCTAaBISIIOIIAs, TPAAUIUMOHHO TMpHCylass MaTeMaTHKe U
IPOHM3BIBAIOIIAS BCE MaTeMAaTHUYECKUE KYPChI U cofiepkaTesibHble TMHUH. C(hopMyIMpOBaHHOE B



®enepallbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE CpeIHEro odiiero odpazoBaHuUs
TpeOOBaHUE «BIIAJICHHE METOAAMH JIOKa3aTeNIbCTB, AJITOPUTMAMH pEUICHUS 3a/ady; yMEHHE
dbopMyIIHpOBaTh OMpPEEIICHUs, AaKCHOMBI U TEOPEMBI, IPUMEHSThH UX, IPOBOJUTH JOKa3aTelIbHbIE
paccy>KIeHHUs B X0/I€ pEIIEHUs 33a]]au» OT HOCUTCS KO BCEM KypcaMm, a (JOpMHUPOBAHUE JIOTHUECKUX
YMEHHH pacnpeensercs o BceM rojaM o0yueHus: Ha YpOBHE CpeIHEro o01ero oopa3oBaHusl.

MECTO YYEBHOI'O I[TIPEJIMETA «MATEMATHKA» B YYEBHOM ITJTAHE

B cootBerctBUEM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpeaHero oOiiero oopa3oBaHMs MaTeMaTHKa SIBJIETCS 00s3aTeNbHBIM IPEIMETOM Ha JTaHHOM
ypoBHEe oOpa3zoBanusa. Hacrosmeidn paboueil mnporpaMMoil mpeaycMaTpHBaeTCsi H3ydeHHUe
yueOHoro mnpenMera «MaremaTuka» B pamMKax TpEX ydeOHBIX KypcoB: «Anirebpa M Hauana
MaTeMaTUYecKoro aHanusa», «l'eomerpus», «BepostHocTh M cratuctuka». PopMupoBaHHE
JIOTMYECKUX YMEHHMH OCYLIECTBISETCSA Ha MPOTSKEHUN BCEX JIET 00y4YeHHUs B CTapIlel LIKoJe, a
AJIEMEHTBI JIOTUKU BKJIIOYAIOTCS B COJIEP/KaHUE BCEX HA3BaHHBIX BBIIIE KYPCOB.

OcCHOBHBIMU JTMHUSIMU cojepxaHus MareMatuku B 10—11 knaccax sBisrores: «Hucna u
BBIUUCIICHHS», «Anredpay («Anredpandeckue BBIPAXKCHUS», «YpaBHEHHS U HEPAaBEHCTBAY),
«Hagyana wmarematnueckoro anamusza», «l'eomerpus» («['eomerpuyeckue ¢GUIyppl M HX
cBoiicTBa», «l3MepeHne TreoMeTpuYecKUX BEIMUYUH»), «BepoATHOCTH U CTAaTHUCTHUKAay.
CopneprxaTenpHble JUHUU Pa3BUBAIOTCS MapajliesIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBHCUMO OJIHA OT APYIrOi, a B TECHOM KOHTAKTE U B3aUMOJEHCTBHH. MX
O0BbEIMHACT  JIOTMYECKash  COCTAaBIAIOLIAs, TPAAMLMOHHO IpHUCYIIas MaTeMaTUKe U
IIPOHU3BIBAIOLIAS BCE MaTEMaTHUUECKUE KypChl U coaeprkaTesibHble TUHUH. CHopMyarupoBaHHOE B
dI'OC COO TpeboBaHME «BIAJACHUE METOJIAMU JT0KA3aTEILCTB, AITOPUTMAMH PEIICHUS 3a1ad,
yMeHue (OpMYIHpPOBATH ONPEACTCHHUS, AKCHOMBI M TEOPEMBbl, NPUMEHSTh WX, IPOBOIHUTH
JIOKa3aTesIbHbIE PACCYXKACHUS B XOJI€ PELICHUs 337a9» OTHOCUTCS KO BCeM y4eOHBIM KypcaMm, a
(opMUpOBaHUE JIOTMUECKUX YMEHUH paclpeneisieTcsl 1Mo BCEM rojaM OOy4YeHHs Ha ypOBHE
cpenHero odmiero oopasoBaHus.

B yue6HOM 1utane Ha u3ydeHue matematuku B 10—11 kimaccax OoTBOOUTCS S5 yueOHBIX
4acoB B HEJENI0 HAa 0a30BOM YPOBHE B TEUEHME KaXAOTo rojaa o0yuyeHus, Bcero 350 yueOHBIX
4acoB, U 8 yueOHBIX YaCOB B HEJIEJIO Ha YIiTyOJI€HHOM YPOBHE B TEUEHHUE KaXKI0T0 rojia 00y4eHus,
Bcero 560 y4eOHbIX 4acoB.

[TNIAHMPYEMBIE PE3VIJIbTATBI OCBOEHIMA YYEBHOI'O ITPE/IMETA
«MATEMATHKA»

OcBoenune yueOHOTO mpenMera «MaTtemaTHka» JOHKHO 00€CTeurnBaTh JOCTHKEHHE HA
YPOBHE CpeaHero ooOmero oo0pa3oBaHMs CIEAYIOIIMX JIMYHOCTHBIX, METalpeAMETHBIX H
IpEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBLIE PE3VYJIbTATHI

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUS IporpaMMmbl ydueOHOro mpeamera «Martematuka
XapaKTepU3yIOTCH:

I'paxxnanckoe BocniuTaHue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMK OOYyYarollerocss Kak akTHUBHOIO U
OTBETCTBEHHOI'0 4WIEHAa POCCUMCKOro OOIIEeCTBa, MPEACTABIEHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHMH, NOpPOIELyp TIpakJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMMOJEHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIMIMU M Ha3HAUECHUEM.

[TaTpuoTnueckoe BOCIHUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUMCKOM IpaXK1aHCKOM HICHTUYHOCTH, YBAXKEHUS K MIPOIIJIOMY
U HACTOALIEMY pOCCUHCKONM MaTeMaTHKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKMX MaT€MaTUKOB M POCCHUHCKOW MAaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
TOCTHKEHUH B IPYTrUX HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoaa; c(hOPMUPOBAHHOCTHIO



HPABCTBCHHOI'O CO3HAHMSI, STUYECKOrO MOBEACHHUSA, CBA3AHHOIO C MPAKTHYECKUM IIPHUMEHEHUEM
JOCTHKEHUN HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
yCTOMUMBOro OyylIero.

DcTeTHuecKoe BOCIIUTAHUE:!

JCTETHUYECKUM  OTHOIIEHHWEM K MHpPY, BKJIKOYas OCTETHKY  MAaTeMaTU4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPaCCYX ACHUH; BOCIPHUUMYHBOCTHIO K
MaTEMaTHYECKUM aCIIEKTaM Pa3JInYHbIX BUIOB UCKYCCTBaA.

du3nyeckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHUs IPUMEHATh MaTeMaTHYeCKUe 3HaHMs B HMHTEpecax
310pOBOTO U 0e30macHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
(310poBO€ MHTaHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATUH M OTIbIXa, PEryjspHas (Qu3nuecKas
AKTUBHOCTH); (PM3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHOMN
JESATEIIBHOCTBIO.

TpynoBoe BocliUTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOIIO0US; UHTEPECOM K Pa3IMYHbIM
cdepam mpohecCHOHATEHON JIeATEIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKEHHSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oynylei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMY OOpa3OBaHHIO H
camM000pa30BaHUIO Ha IPOTSKEHUH BCEH )KU3HU; TOTOBHOCTBIO K aKTUBHOMY YYacCTHIO B PELLICHUN
IIPAKTUYECKUX 3a7]a4 MaTEMaTUYECKO HalpaBIeHHOCTH.

DKOJIOrH4ecKOoe BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO AKOJIOTMYECKOMN KYJbTYpBI, NOHUMAaHHUEM BIIUSIHUS
COLIMAJIbHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOW M COLMAIBHOM Cpenpl,
OCO3HAaHHEM IJI00aNbHOIO XapaKTepa dKOJOTHYECKUX MpoOJieM; OpHeHTalueld Ha IMpUMEHEHUe
MaTeMaTHYeCKUX 3HAHMUM Ui pelIeHUs 3a/ad B 00JIACTH OKPYXKAIOLIEH cpeibl, MIaHUPOBAaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUM AJIsl OKPYKArOIIEeH CpeJibl.

IlenHOCTH HAyYHOTO MO3HAHUSA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU M OOLIECTBEHHON NMPaKTHKH, TOHUMaHUEM MaTeMaTH4ecKod HayKu Kak chepbl
YeJIOBEYECKON NeATEIIbHOCTH, 3TANoOB €€ pa3BUTUS M 3HAUMMOCTH JUISl Pa3BUTHS LIMBUIIN3ALINN;
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTEMaTHYECKON KYJIbTYpOH KaK CpEACTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENIbCKYIO JEATEIIbHOCTh UHIUBUIYaIbHO
U B TpyIIIE.

METAIIPEIMETHBIE PE3VJIbTATbBI

MeramnpeaMeTHble  pe3yJbTaTbl ~ OCBOGHHS  NIPOTrpaMMbl  yd4eOHOro  mIpeaMera
«MaremMaTuka»  XapakTEepHU3yIOTCSl  OBJIQJCHMEM  YHUBEPCAJbHBIMU  I103HABATEIbHBIMU
JNEUCTBUSAMHM, YHHUBEPCAJIbHBIMM  KOMMYHMKAaTUBHBIMHM  JIEHCTBUSMH,  YHHUBEPCAJIbHBIMU
PEeryIsITUBHBIMU AEHCTBUSIMH.

1) VYHuUBepcallbHble TO3HABaTeNIbHBIE JEWCTBUA, obOecrednBaoT (OpMHUpPOBAHUE
0a30BbIX KOTHUTUBHBIX MPOLIECCOB 00yUaOUXCsl (OCBOEHHE METO/I0B ITO3HAHUS OKPY’KAIOLIET0O
MHUpa; TPUMEHEHHE JIOTUYECKUX, MCCIeI0BaTeNbCKUX Olepaluid, yMeHuil paboraTh C
uH(popManuen).

ba3oBble 1ornuecKue NeUCTBUSA:

— BBUIBJIATh M XapaKTE€pPHU30BaTh CYIIECTBEHHBbIE IPU3HAKM MaTeMaTHYeCKHMX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MeXAy NOHIATUAMH;, (QOPMYJIUPOBATH OINpEAENCHUS MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCU(HUKAIMKU, OCHOBAHUS s 0OO0OLICHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

— BOCIIPUHUMATh, (QOPMYJIUPOBaTH U MPeoOpPa3OBBIBATh CYKIEHUS: YTBEPAUTENbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIE;

— BBIIBJIATh MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpEYHs B (QakTax,
JAHHBIX, HAONIOJEHMAX W YTBEPXKACHUAX; IMpe/ularatb KPUTEPUM IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHNIA;



— JeNaTh BBIBOJBI C MCHOJb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHHI 110 aHAJIOTUH;

— MIPOBOJIUTH CAMOCTOSTENIBHO JOKA3aTeNbCTBA MATEMATUUECKUX YTBEPXKIACHHUM (IIPSMBIE U OT
MIPOTUBHOTO), BHICTPAaUBATh apIyMEHTAIINIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDHI;

— 000CHOBBIBaTh COOCTBEHHBIC CYKICHHS U BBIBOJIBI;

— BBIOMPATH CIIOCOO pelieHus y4eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOISIINN C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrlie nccienoBaTeabCKue ASHCTBUS:

— WCIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEILCKUI MHCTPYMEHT IMO3HaHUS, (HOPMYJIHPOBATh
BONIPOCHI, (PUKCUPYIOIIME MPOTUBOPEUUE, MPOOJIEMy, YCTAaHABIMBATH UCKOMOE M JAHHOE,
(GhopMHpPOBATH TUTIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3HUITUIO, MHEHHUE;

— MPOBOJUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT, MCCIIEIOBaHUE MO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro O0OBEKTa, SBICHUS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEH MEX Ty 00bEKTaMu, SIBJICHUSMHU, TTPOLIECCAMU,

— CaMOCTOATENIbHO (OPMYIMPOBATh OOOOIIECHUS M BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOJI0/ICHUS, UCCIIEIOBAHUS, OLICHUBAThH IOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIbTATOB, BHIBOJIOB
1 0000IIIEeHHI;

— TPOTHO3WPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIOJIONKEHUS O €T0
Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGora c nuadopmarnmeii:

— BBIABIIATH AcPUIMTH HHDOpPMAIMH, JAHHBIX, HCOOXOJAMMBIX IS OTBETa HA BOIPOC U JUIS
pelIeHus 3a/1a4uu;

— BBIOMpaTh  WHGOOpPMAIMIO W3  HUCTOYHMKOB  PA3JIMYHBIX  THUIIOB, aHAJU3HPOBATh,
CUCTEeMAaTH3UPOBATh W HMHTEPIPETUPOBATh HH(DOPMAIMIO PAa3IUYHBIX BHJAOB U (HopM

IPEICTaBJICHHS,
— CTPYKTYpPHPOBaTh WHPOPMALIUIO, TPEACTABIATh €€ B PA3JIMYHBIX (OopMax, HIUTFOCTPUPOBATH
rpaduvecKu;
— OIIEHUBATh HAIEKHOCTh WHPOPMAITUH TI0 CAMOCTOSTEIIEHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.
2) YHUBepcallbHbIC KOMMYHUKATHBHbBIE JCHCTBUS, 00ecreunBaOT
c(OPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB 00YYAIOIIUXCS.
OO6mienue:
— BOCHIPUHUMATh U (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBHSIMHU M UEISIMHU
OOIIIECHUS,

— SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS MO X0y PEIIeHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBINH Pe3yJIbTaT;

— B XOZ€ OOCYXXJEeHHs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYXJAaeMON TEeMbl, MPOOIEMBI,
pelaeMoii 3a1aum, BbICKA3bIBATh UJEH, HALIEIICHHBIE HAa IOMCK PELICHMUS;

— COIOCTAaBJIATh CBOM CYXJAEHUS C CYXIECHUSAMH JPYTUX YYaCTHUKOB JIMaJIora, 0OHapy>KUBaTh
pasyinuue U CXOJACTBO MO3ULIUI;

— B KOppeKTHOU hopme HhopMyIHpoBaTh pa3HOITIACHsl, CBOU BO3PAKEHUS;

— MPEACTaBIATH PE3YyJIbTaThl PELICHUS 3a7a4H, SKCIIEpUMEHTA, UCCIIeI0BaHUSs, IPOEKTa;

— CaMOCTOATENbHO BBIOMpaTh (GopMaT BBICTYIUIEHHS C Y4Y€TOM 3a/lad Mpe3eHTaluu |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

— TMOHUMAaTh M HCIOJIb30BaTh MPEHMYIECTBa KOMaHAHONW M WHIUBUAYaJIbHONW pabOTHI NpHU
pelieHnn yuyeOHbIX 3a/1a4;

— MpPUHUMATh 1eJb COBMECTHOM JEeATENIbHOCTH, IUIAHMPOBATh OpPraHU3alMI0 COBMECTHOM
paboThl, pacrpenesiaTe BUABI pabOT, JOTOBAPHBATHCSA, OOCYXKIATh MPOLECC U Pe3yibTar
paboThI; 00001IaTh MHEHUST HECKOJIBKUX JTFOJIEH;

— yYacTBOBaTh B TPYIIOBBIX (popmax paboThl (0OCykaeHHs, OOMEH MHEHMH, «MO3TOBbIE
IITYPMBD» U UHBIE);



— BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C OPYTMMH YJCHAMHU
KOMAaH[Ibl; OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOIMH MPOAYKT IO KPHUTEPHUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

3) VYHUBepcallbHbIE PETyJIATUBHBIC JEWCTBUS, OOeceynBarOT (OPMHpPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U )KU3HEHHBIX HaBBIKOB JIMYHOCTH.
Camoopranuzanus:

— COCTaBJIATH IUIaH, AJITOPUTM pEIICHHs 3a/Jadyd, BbIOMPATh CHoco0 pemeHus ¢ y4&ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpPOJIb:

— BJIAJIeTh HAaBbIKAMM 103HABATEJIBHOM pedIIeKCUu Kak OCO3HAHUS COBEpPLIAEMBIX IEHCTBUN U
MBICIIUTENIBHBIX [IPOLIECCOB, UX PE3YJIbTATOB;

— BIAJETh CII0OCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI Ipolecca W pe3ysibTaTa pPeHIeHUs
MaTeMaTHYECKOH 3a7auu;

— NpeABUACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTH IIPH PELICHMM 3a7a4d, BHOCUTH
KOPPEKTHBBI B JIEITEITLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

— OLICHHUBATh COOTBETCTBUE pE3yJbTaTa LENU U YCIOBUSAM, OOBSICHATh NPUYMHBI TOCTUKECHUS
WIM HEJOCTUKEHHUS pe3ysbTaTOB JAESITEIbHOCTU, HAXOAWTh OIIMOKY, [aBaTh OLIEHKY
npUOOPETEHHOMY OIBITY.

[MPEAMETHBIE PE3VYJIBTATHI

[IpenmerHble pe3yibTaThl OCBOEHUS pabodell CHHXPOHU3UPOBAHHOM pabodel Mporpammsl IO

MaTemaTuke npenacrasieHsl 1 11 kmacca B pamkax KypcoB «AureOpa M Hayana aHalu3a» U

«['eometpus».

CUHXPOHU3NPOBAHHAS [TIPOTPAMMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» I BA30BOI'O U YIJIYBJIEHHOI'O YPOBHEU
HEJIN U3YYEHMA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYeCKOTO aHAIM3a» SBISETCS OJHUM U3 Hamboiee
3HAUYMMBIX B MpOrpaMMe CTapuieil IIKOJIbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeunBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIs H3y4YEHHUs BCEX €CTECTBEHHOHAYUHBIX KypCOB, a C APYTOl CTOPOHBI,
dopMupyeT JIornyeckoe U aOCTPAaKTHOE MBIIUIEHUE YYallluXcsl HAa YpPOBHE, HEOOXOAMMOM JIs
OCBOCHMS MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M JAPYIMX IUCHUIUIMH. B
paMKax JaHHOTO Kypca yyalllhecs OBJa/IeBAalOT YHHBEPCAIbHBIM S3bIKOM COBPEMEHHOMN HayKH,
KOTOpas (hOpMyJIUPYeT CBOU AOCTHXKEHHs B MaTeMaTHUeCKOi (opme.

Kypc anreOpsl 1 Hauan MaTeMaTHYECKOT0 aHAJIM3a 3aKJIaJbIBA€T OCHOBY JUISl YCIIEITHOTO
OBJIQ/ICHUS 3aKOHAMU (DU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHICHLUH pa3BUTHUS
HSKOHOMHUKH U OOILIECTBEHHOMN KU3HH, I03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBHIX U
KOMITbIOTEPHBIX TEXHOJOTIHSIX, YBEPEHHO HCIIOJIb30BaTh UX Ui JajdbHEUIIero oOpa3oBaHus U B
MOBCE/IHEBHOM JKM3HU. B ToXe Bpemsi OBlajieHHEe aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMU
KOHCTPYKLMSMHU aireOppl M MaTeMaTHYeCKOro aHaliM3a pa3BUBA€T YMEHHE HaxOAMTh
3aKOHOMEPHOCTH, 000CHOBBIBaTh HICTUHHOCTb, OKa3bIBaTh YTBEPKJACHHS C TOMOUIbIO MHAYKIIUN
U PacCyX/1aTh JAETYKTHBHO, UCIOJIb30BaTh 000OIIEHNE U KOHKPETH3alHo, abcTparupoBaHue u
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xonme u3yuenus kypca «Ainredpa W Hayajla MaTEeMAaTHYECKOTO aHAIM3a» ydalluecs
MOJIy4aloT HOBBIM ONBIT pEHIeHHs] MNPHUKIAJHBIX 33434, CaMOCTOSITENBHOIO TMOCTPOEHUS
MaTEMaTUYECKUX MOJENEH pEalbHbIX CHUTyaluid, WHTEPIPETAllMA IIOJYYEHHBIX PEIICHUH,
3HAKOMATCA C MPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B PHUPOJIe, HAYKe U UCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

Kypc obnanaer 3HauuTEIbHBIM BOCIUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanusyercs
KaK uepe3 yueOHbIN MaTepHall, CliocOOCTBYIOMIMK (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI, TaK
u yepe3 crenupuky y4eOHOH JesTeNbHOCTH, TPeOyIoLEeH MPOJOIKUTENIbHON KOHIEHTpAuU
BHHUMAaHUs, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3ysbTar.



B ocHoBe Meronuku o0ydeHus anreOpe M HayalaM MAaT€MaTHYECKOIO aHaln3a JICXKHUT
JeSITeIbHOCTHBIN IPUHLIUI 00y4eHUsI.

B crpykrype Kypca «Anrebpa M Hadajga MaTeMaTHYECKOrO aHAJIM3a» MOXHO BBIIEINUTh
CIIEYIOIINE COZIEPKATEIbHO-MeToAnYeCKUE JIMHNN: «CTeneHb CpalMOHAIbHBIM [10Ka3aTEIEM»,
«Jlorapupmuueckas pynkuus», « Tpuronomerpuueckue pyHkuun», «Havana maremaTuueckoro
aHainza», «Cucrembl ypaBHEHMI». Bce OCHOBHBIE cCOJEpKaTENbHO-METOJUYECKUE JIMHUU
U3yYaloTCs Ha MPOTSHKEHUU JIBYX JIET 0Oy4eHHs B CTapllIel 1IKoJIe, ECTECTBEHHO JOMOJHSASA APYT
Jpyra U IOCTEIIEHHO HACHIILAsACh HOBBIMU TE€MaMU MU paszieiamMu. MOXXKHO C YBEPEHHOCTBIO
CKa3zaTh, 4YTO JAaHHBIM KypcC SBJISETCS MHTETPATUBHBIM, IIOCKOJBKY OOBeqUHsSET B cebe
COJIepKaHWE HECKOJbKUX MAaTeMAaTUYECKUX JUCHUIUINH, TAaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUI aHalu3, TEOpUs MHOXKECTB, MaTeMaTuyeckas joruka u ap. [lo mepe Toro xak
yyalgecs: OBJIaJeBalOT BcE Oosee IMIMPOKUM MATEMaTMYECKUM alaparoM, Yy HHX
II0CJIEI0BATENIbHO (OPMUPYETCSI U COBEPIICHCTBYETCS YMEHHME CTPOMTh MaTeMaTHYECKYIO
MOJIe]Ib pEAJIbHOM CUTyalluM, NPUMEHSATh 3HAHMS, IOJIyYEHHbIE IIPU W3Y4YEHHUU Kypca, Ui
peLICHUsT  CaMOCTOSATENIbHO  C(OPMYJIMPOBAHHOM  MaTeMaTHYeCKOM 3ajauu, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

Cornacno yuebHOMy Iiany B 11 kimacce usywaercss yueOHBINH Kypc «Anredpa U Havyaia
MaTEMaTUYECKOI0 aHalIM3a», KOTOPbI BKIIOYAET B ceOsl CIEAYIOIIME OCHOBHBIE pa3/eiibl
cojepxaHus: «Hucna ¥ BeIYMCICHUA», «YpaBHEHUsS M HEepaBeHCTBay, «DyHKIMM U rpadukn»,
«Hauana MaTeMaTH4eCKOIro aHAJIN3ay.

B yueOGHOM miiaHe Ha U3yuyeHHe Kypca ajreOpbl M Hayajl MaTeMaTHYeCKOro aHaJln3a Ha
0a30BOM ypPOBHeE OTBOJUTCS 3 yUeOHBIX Yaca B Heielo, Bcero—102 yueOHbBIX 9acoB.

Ha u3yuenue yriay0/aéHHoro Kypca anreOpbl ¥ HayaJl MaTeMaTH4yeckoro aHaiausa B 10
OTBOJAUTCS 4 y4eOHBIX Yaca B HEJIENIO B TEUCHUE KAKIOT0 roja o0ydeHus, Bcero — 136 yueOHbIX
4acoB.

[INIAHUPYEMBIE IMTPEJIMETHBIE PE3VJIbTATBI OCBOEHUA
CUHXPOHU3UPOBAHHOU ITPOTPAMMBI 3A KYPC 11 KJIACCA

OcBoenue yyeOHOTO Kypca «Anredpa U Hayajma MaTeMaTHYECKOTO aHaln3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO OOecleunBaTh AOCTHXKEHHME CIETYIOIUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YJIbTAaTOB:
ba3oBblii ypoBeHb
Yucna v BIYUCICHUS

— OmnepupoBaTh MOHATUSAMHU: HATypaJbHOE, II€JI0€ YHUCIJIO; MCIOIb30BaTh IPU3HAKU

JEJIMMOCTH LIEJIBIX YUCEIL, PA3JIOKEHHUE YHMCIIA Ha MIPOCTHIE MHOXKUTEIN JJIs PELICHUS 3a4a4.

—  OmnepupoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTeIEM.

—  OmnepupoBaTh NOHATUSAMU: JIOrapu(dM dKciia, 1eCATUUHbIE U HaTypaJIbHbIE JorapudMsl.
YpaBHEHMS U HEPABEHCTBA
— [IpuMeHsATH CBOMCTBa CTENEHM [UId TpeoOpa3oBaHUs BBIPAXKEHUH; ONEPUPOBATH
MOHATHUSIMU: TTOKA3aTeIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI IOKA3aTEIbHBIX
YPaBHEHHH U HEPABEHCTB.
— BrimonHaTe npeoOpa3oBaHusl BBIpAKEHHH, colepKalluxX JorapuMbl; OINEepHUpOBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; peUlaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.
— Haxoauts perienus npocTeNINX TPUTOHOMETPUYECKIX HEPABEHCTB.
— OnepupoBaTh NOHATHAMU: CUCTEMA JIMHENHBIX YPAaBHEHUN U €€ PELIEHUE; NCII0JIb30BATh
CUCTEMY JIMHEWHBIX YpaBHEHUH JJIsl pelIeHUS MPAaKTUYECKUX 3a/1a4.
— Haxonute pemenus npocTeNnx CUCTEM U COBOKYITHOCTEH pallOHAIbHBIX YPAaBHEHUHN U
HEPABEHCTB.
— MogenupoBaTh peajibHble CHTyallUM Ha S3bIKe aiareOphbl, COCTaBIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 33/1a4H, UCCIIE0BATh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.
@yHKUIUHU U TpadUKU



— OnepupoBaTh MNOHATHAMM: TEpUOIUYECKas (QYHKLIHUSA, MPOMEKYTKH MOHOTOHHOCTH
(GYHKINHU, TOUYKH SKCTpeMyMa (yHKIMM, HauOoJblllee M HaWMEHbIEE 3HaUCHHsS (PYHKIUHM Ha
IPOMEXKYTKE; UCIOIb30BATh UX JJIs1 UCCIIEOBaHUS (DYHKLUH, 3aJaHHOH rpauKkoMm.
— OnepupoBaTh  MOHATUAMHU:  IpadUKd  IOKa3aTelabHOH,  JiorapudMuyeckoil  u
TPUTOHOMETPHUUYECKUX (PYHKIHI; n300pakaTh X HA KOOPIUHATHOM IIOCKOCTH U HMCIOJIB30BATh
JUI PELIeHUs] ypaBHEHUH U HEPaBEHCTB.
— N300paxaTh Ha KOOPAMHATHOM IIIOCKOCTU TIpadUKU JIMHEHHBIX YpaBHEHUH U
MCIIOJIb30BAaTh UX VISl PEILICHUSI CUCTEMBI JINHENHBIX YpaBHEHUI.
— Hcnonp3oBare rpadukn QyHKIUN A7 WCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH W3
JpyTUX y4eOHbIX AUCLUIUINH.
Hayvana maTemaTnueckoro anaumsa
— OnepupoBaTh  TOHATHSAMU:  HENpepblBHAs  (QYHKUWSA; TMPOU3BOAHAS  (PYHKLUU;
UCIIOJIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELCHUs 3a1au.
— HaxonuTh npou3BOAHBIE 3JE€MEHTapHbIX (DYHKUUH, BBIYUCIATH HPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.
— Hcnonp30BaTe MPOU3BOMHYIO ISl HMCclenoBaHWs (YHKIMM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.
— Hcnonb30BaTh NpOM3BOAHYIO JJIl HAX0XKIEHUS HAMJTyUlIEro PelIeHUs B MPUKIAIHBIX, B
TOM YMCJI€ COLIUATbHO-3KOHOMUYECKHUX, 3aJauax.
— OnepupoBaTh MOHATUAMHU: NEPBOOOpPA3Hasi W MHTErpall; MOHMMATh I'€OMETPUUECKUIN U
(bu3nyecKuil CMbICI UHTErpaa.
— Haxonuts nepBooOpa3Hble 31eMEHTapHBIX (DYHKIIHIA; BEIYUCIATH HHTETPAJ 10 (hopmyiie
Herorona—JleliOuuma.
— Pemate npukinagHble 3aa4d, B TOM YUCIIE COLUAIbHO-IKOHOMHUYECKOTO U (PU3UYECKOTrO
XapakrTepa, CpeIcTBaMU MaTEMaTHUECKOI0 aHaIn3a.
Yruy0JieHHbI YPOBEeHb
Yucna v BBIYUCICHUS
— CBOOOJHO oOmepupoBaTh TMOHATUSAMU: HATypaJlbHOE U II€JI0€ YHCI0, MHOXKECTBa
HaTypaJbHBIX U LIEJIBIX YHCEII; UCIONB30BaTh MpU3HaKu AenumocTH Hensix yucen, HOJ[ u HOK
HaTYpaJIbHBIX YHMCEN JJIsl peLeHus 3a7a4, IPUMEHATh anroput™M EBkina.
— CB000IHO OMEpUpPOBATH MOHATUEM OCTATKa I10 MOYJIIO; 3alIMChIBATh HATypaJIbHbIE YHCIIa
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
— CB00O/IHO ONEepHUpPOBaTh MOHATUSAMH: KOMIIJIEKCHOE YHMCIO U MHOXKECTBO KOMITJIEKCHBIX
YHCeIT; NMPEICTaBIATh KOMIUIEKCHBIE YHCIa B aNre0pandyeckoil 1 TpUroHOMeTpHuecKoi (opme,
BBITNOJIHATH apu(METHUECKHE ONEPALUU ¢ HUMH U N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.
VYpaBHEHUS U HEPAaBEHCTBA
— CBoOosHO  omepupoBaTh  HOHATHSAMM:  MppalMOHAJbHblE,  IOKa3aTelbHbIE U
JorapuMuyUecKre HEPaBEHCTBA; HAXOJUTh UX PELIEHUS C TOMOIIBI0 PAaBHOCUIIBHBIX MIEPEXO0B.
— OcyiecTBiaTh 0TOOP KOPHEH NMPH perieHnH TPUTOHOMETPUUYECKOTO YpaBHEHHUSI.
— CB0OOOJHO oOmnepupoBaTh IMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO;, NPUMEHSTh
HEo0Xo1uMble (OPMYITBI ISl pEIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB.
— CB000/1HO OMEpHPOBATH MOHATHIMU: CHCTEMa U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB;
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI- CJIE€/ICTBUS; HAXOIUTh PELICHHS] CUCTEMBI U COBOKYITHOCTEN
pallMOHANIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JIOTapU(PMHUUYECKHX YpaBHEHHH H
HEPaBEHCTB.
— Pemarp panuoHalibHble, HppallMOHANbHBIE, IIOKa3aTelbHble, Jorapu@MuuecKkue Hu
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEpIKaIllie MOAYIIM U ITapaMeTphl.
— [TpumensTH rpaduuecKkre METO b1 IS pelIeHHs ypaBHEHHI U HEPABEHCTB, a TAKXkKe 3a]a4
C MmapaMeTpaMu.
— MogenupoBaTh peajibHble CHTyallUM Ha S3bIKe aiareOphl, COCTaBIATH BBIPAXKEHUS,
ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33a4H, UCCIIEI0BaTh IOCTPOSHHbIE MOEIN



C MCII0JIb30BaHUEM alIapara aareOpbl, HHTEPIPETUPOBATH MTOJTyUYEHHBII pe3yJIbTar.
OyHKIWH U TpaduKu
— Ctpouth rpaduKu KOMIIO3UIMH (QYHKIHUN C MOMOIIBIO JIEMEHTAPHOTO MCCIIEOBAHUS H
CBOWCTB KOMITO3UIIMH ABYX (DYHKITHIA.
— Crtpouth reoMerpuyeckre o00pa3bl YpPaBHEHHWH U HEPaBEHCTB Ha KOOPIMHATHOM
IJIOCKOCTH.
— CB000IHO OnIepUpPOBaTh MOHATUAMU: IPAYUKHU TPUTOHOMETPUUYECKUX (PYHKIUI.
— [TpuMeHATh PyHKIUM U1 MOJACIUPOBAHMS U UCCIIEI0OBAaHUS PEAIbHbBIX IIPOLIECCOB.
Hauana maremaTn4eckoro aHanusa
— Hcnonp30BaTe MPOU3BOMHYIO JJsl HMCCleloBaHHUA (YHKIMM HAa MOHOTOHHOCTh U
JKCTPEMYMBI.
— HaxonuTh Hanbosblee 1 HaMMEHbIIee 3HaYeHUs (PYHKLUU HEIIPEPBIBHOM Ha OTpe3Ke.
— Hcnonp30BaTh IPOU3BOAHYIO U1 HAXO0XKIACHUS HAWIIyYLIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHUCJIE COLHUAIBHO-3KOHOMUYECKHUX, 3aJadax, Ul ONPENEICHHUs CKOPOCTH M YCKOPEHUs
npoiiecca, 3aJaHHOT0 (GOPMYIIOi Uil rpaduKoM.
CB0OOOIHO oOmEepupOBaTh MOHATHSAMH: NEpPBOOOpa3zHas, ONpPEACNEHHBI HHTErpajl; HAXOIUTh
epBOOOpa3HbIE 3JEMEHTapHbIX (YHKIMH W BBIUUCIATH MHTErpai mno ¢opmyne HproToHa —
JleiiOHuLa.
HaxoauTe mumomaau miockux Guryp u 00bEMBI T€J ¢ TOMOIIBIO HHTETpaa.
HNmeTrs mnpezncraBieHMe O MaTEeMaTUYECKOM MOJCIMPOBAHMM Ha IPUMEpPE COCTABIICHUS
muddepeHIaNbHbIX YpaBHEHUH.
Pemate mnpuknagHble 3agadd, B TOM YHCIE COLHUAIbHO-3KOHOMHYECKOTO U (PU3HUECKOro
Xapakrtepa, CpeIcTBaMU MaTEMaTHUECKOI0 aHalIn3a.
COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'b AHAJIN3A» 11 KJITACC
Ba3oBblii ypoBeHb
Yucia v BbIYHMCICHHS.

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIETBIX YHUCEN.

CremneHs ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHuUsI U HEPaBEHCTBA.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBanHue BbIpaXXeHUI, COAEPIKALIUX CTENEHH C pallMOHAIbHBIM ITOKA3aTEJIEM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

CucreMbl JIMHEHHBIX ypaBHEHUU. PelieHue NpuKIagHBIX 3a7ad C MOMOILIBIO CHCTEMBbI
JIMHEHHBIX YPaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUYECKUX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peanbHOM JKU3HH.

DOyHKUUH U rpaduku.

Oyukuus. [lepuogmueckne ¢ynkumu. IIpomMexyTkm MOHOTOHHOCTH — (DyHKILHMH.
MakcumyMbl 1 MUHUMYMbI (QyHKUuU. HambGonbliee m HauMeHbllee 3HaueHHE (DYHKIUM Ha
MIPOMEXKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U IPaUKH.

[TokazarenbHas u morapudmuueckas GyHKINUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH 1 JIMHEHHBIX CHCTEM.

Hcnons3zoBanne rpadukoB (GYHKIMH 71 MCCIIEIOBAHUS TMPOIECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U PEATbHOM KU3HHU.
Hauyana mateMaTnuyeckoro aHajamsa.

HenpepsiBable pyHKIMU. METOA HHTEPBAJIOB /IS pEIIEHUs] HEPABEHCTB.



[TpousBognas pyukiuu. ['eomeTprueckuii 1 GU3MUESCKUI CMBICT TPOU3BOTHOM.

[TpousBosHbIe 3MeMeHTapHBIX QyHKIUH. DOpMyIIbl HAX0XKICHHUS TPOU3BOJHON CYMMBI,
IPOU3BEACHUS M YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOU3BOIHOM K UCCIICAOBAHUIO (DYHKITMI HA MOHOTOHHOCTD U 9KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HAMMEHbIIEro 3Ha4eHUsl (PYHKLIUU Ha OTpE3Ke.

[IpumeneHne NPOU3BOAHOM JUISI HAXOXAECHUS HAWIy4YLIEro PEIIEHUS B IMPUKIAJAHBIX
3ajjayax, s ONpeAesIeHUsl CKOPOCTH Ipoliecca, 3aJaHHOro popMyIioi uiH rpaukoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reomeTpudeckuil M (u3ndeckuid cMmbici. BblumcieHune uHTErpana 1o
dopmyne Herorona—JleiOnua.

Yriy0/1eHHbBIH YpOBeHb

Yuciia 1 BbIYMCICHUS.

Hatypanbuble u nensle uucna. IlpuMeHeHHE NPU3HAKOB AEIMMOCTH LENBIX YHUCEI,
HanOoybmmi oommii nenutens (nanee — HOJl) m Hammenswinee obmiee kpatHoe (nanee -HOK),
OCTaTKOB 110 MOAYJIIO, ailropuTMa EBKinja s pemenus 3aia4 B LeJIbIX Yhciax.

KommnekcHble uyMcna. AnreOpanueckass W TpUTOHOMETpudeckas (OpMbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMeTHYECKHEe ONepaluyd ¢ KOMIUIEKCHBIMU unciaMmu. M3o0pakenue
KOMILJIEKCHBIX YMCeJl Ha KOOpAMHATHOH 1uiockocTH. @opmyina Myaspa. KopHu n-oit ctenenu u3
KOMIUIEKCHOTO 4YHcla. [IpuMeHeHHne KOMIUICKCHBIX YHCeN JUIS PelieHHS (QHU3HUUECKUX W
reOMEeTPUYECKUX 3a]1au.

YpaBHeHus U HEPaBeHCTBA.

Cuctema 1 COBOKYITHOCTb YPAaBHEHHI U HEpaBeHCTB. PaBHOCHIIbHBIE CCTEMBbI U CUCTEMBbI -
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUIH C IOMOIIBIO TPUTOHOMETPUYECKOI
OKpPYXHOCTH. PellieHne TpuroHoMeTpu4ecKiux HEPaBeHCTB.

OCHOBHBIE METO/Ibl PELICHHS T0OKa3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABl  PEIIEHUS CUCTEM M  COBOKYNHOCTEH  pPallMOHAJIBHBIX,
UPPaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpumeHeHne ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PEIICHUIO MaTEeMaTUYECKUX 3a/ad U
3aJa4 M3 Pa3IMYHBIX OOJIacTel HAayKM W pealbHON >KU3HM, HHTEpHpeTalus IOJyYeHHBIX
pe3yJbTaToB.

DYyHKUMH U rpaduKu.

I'paduk xomnozunuu Gynkumii. ['eomerpruueckne oOpa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaPUKH.

I'papuueckue MeTOAbl pelIeHUs ypaBHEHHH M HepaBeHCTB. I'paduueckue MeTOABI
pelIeHus 3a/1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMA A HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.

Havajna maTeMaTH4eCKOIo aHAJIM3a.

[IpumeneHne Npou3BOHON K UCCIEA0BaHUIO (PYHKINNH HAa MOHOTOHHOCTh U AKCTPEMYMBI.
Haxoxxaenne HanOobIIero ¥ HAMMEHBIIET0 3HAYeHUH HeTIPEephIBHOM (PYHKIIMH Ha OTpe3Ke.

[IpumeneHne NPOM3BOAHOM JUIsI HAXOXACHUS HAWIYUYLIero pelieHUs B TNPUKIAJIHBIX
3aadax, A OINpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiol wuiu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOWMCTBO MepBOoOpa3HbIX. [lepBooOpa3Hble 3IE€MEHTapHBIX
¢byuxuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

Nuterpan. ['eoMeTpuueckuii cMbICII HHTErpaja. Beiuncinenne onpeaenéHHOro HHTerpana
no popmysne Horotona—JIeitOHuma.



[lpumenenne wHTErpasa AU HAXOXKICHHS IUIOMAAEH IUockuX ¢uryp u o0BEMOB
reOMETPUYECKUX Tell.

[Tpumeps! perienuii TuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTiHueckoe MOAEIHPOBaHHE
peabHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJIACC

Bba3zoBblii yposensb (102 yacoB)

Yray6eHnslii ypoBeHb (136 yacoB)

HasBanue pa3aena (TeMbl)
(4ucio 4yacoB)

OcHOBHOE coJiep>kaHue paszeiia (TEMbI)

HasBanue pazaena (TeMbl) (4UCIIO
JacoB)

OcHOBHOE coJiep)KaHKe pa3jieria (TEMbI)

CreneHb ¢ pauoOHATbHBIM
[oKa3zareJseM.
[loka3aTeqbHas QpyHKUMS.
Iloka3aTeJbHBIE ypABHEHUS
U HepaBeHcTBa (124)

CreneHs ¢ palloHaJIEHBIM [TOKa3aTeNeM.
CBoiicTBa CcTENEHH.

IIpeobpazoBanme BEIPAKCHHM, COMEPIKAIINX
panroHaJIbHbIC CTCIICHU. IToka3aTennHBIE
YpaBHEHUS U HEPABEHCTBA.

[loxazaTenbHas GhyHKIHS, €€ CBOHCTBA H

rpadux

Jlorapudpmuueckas
byHkuus.
Jlorapupmuueckue
YPAaBHeHHUS U HEpaBeHCTBA
(12 4.)

Jlorapudwm uncna. JlecaTnaHbIe H
HaTypajbHbIC JIOTApU(MBI.
[TpeoOpa3zoBanue BEIpaXCHUH, COAEPKAIINX
JorapuQmel.

Jlorapudmudeckre ypaBHEHHUS U
HEpaBEHCTBA.

Jlorapudmudeckas QyHKIHS, €€ CBOWCTBA U

rpaduk

HNppaunoHanbHble,
noka3arteJjibHble U
sorapugMuyecKkrue HepaBeHCTBA
(24 4.)

OCHOBHBIE METOJTBI PEIICHHSI
MOKA3aTeNbHBIX U JIOTapU(YMHUSCKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
UppaIMOHATBHBIX HEPABECHCTB.
I'padmyeckrie METOIBI PELICHHUS
HPPaIMOHAIBHBIX, TOKA3aTeIbHBIX H
JorapuPMHUIECKUX YPABHEHUH U
HEpaBEHCTB

Tpuronomerpuyeckue
(pyHxuum 1 ux rpapuxu.
Tpuronomerpnuyeckue
HepaBeHcTBa (94.)

Tpuronomerpuueckue GyHKIIUH, UX
CBOWCTBa U TpaduKH.
[TpuMepbl TPUrOHOMETPHYECKUX HEPABEHCTB

I'pa¢uku TPUTOHOMETPUYECKUX
(pynxuuii. Tpuronomerpuueckue
HepaBeHcTBa (16 4.)

Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKH.

OT100p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOMIBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH.
Perienne TpUroHOMETPHUECKUX HEPABEHCTB

KomnuexcHbie yucaa (10 4.)

Kommnekcuble uncia. Anredpanueckas u
TpUrOHOMETpUYecKas (popMBI 3amucu
KOMIUTIEKCHOTO YHCIa.

Apudmernueckue onepanun ¢
KOMITJIEKCHBIMH YHCIIAMH.

N3o6pakeHrne KOMITIEKCHBIX YUCEN Ha
KOOpAMHATHON MockocTH. dopmyina
Myaspa. Kopau n-oii crenenu us3
KOMIUIEKCHOTO YHCIa.

HpI/IMeHeHI/Ie KOMIIICKCHBIX YHUCCII I




peHICHUA (1)H31/I'—ICCKI/IX 1 reOMETPUICCKUX
3ama4

IIpoussognas. Ilpumenenue
Npou3BoaHOM (24 4.)

HemnpepriBabie pyHKIIMH. MeToT MHTEPBAIOB
JUISL pELICHUSI HEPABEHCTB.

IIponsBognas pynkuuu. ['eomeTpudeckuii n
(hU3MUYECKUH CMBICIT IPOU3BOTHOM.
IIpon3BogHBIE 2NTEMEHTAPHBIX (PYHKIINH.
IIpou3BoaHasi CyMMBbl, IPOU3BEICHUS,
yacTHOTO (pyHknuid. [[pumenenue
MPOU3BOAHON K MCCIICIOBAHUIO (DYHKIIUN Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHue
HauOOJBIIETO ¥ HAUMEHBIIIETO 3HAYCHHUS
¢yHkuMu Ha oTpeske. [IpuMeHenne
MPOU3BOIHOM AJI1 HAXOKIACHUSI HAWITYYIIEro
pelIeHus B IPUKIAIHbIX 3a1a4ax, 1
oIpezieNIeHHs] CKOPOCTH Mpoliecca, 3alaHHOrO
dhopMytoit nim rpadukoM

HccneqoBanne pyHknmii ¢
MOMOIIbI0 MPOU3BOAHOM (24 4.)

IIpumeHeHue Ipou3BOJHOMN K
uccien0BaHnio GyHKIUI HA MOHOTOHHOCTb
u 3kcTpeMyMsbl. Haxoxnenne HanOombero
Y HaMEHBLIETO 3HAUEHUS

HETIPePHIBHOM (DYHKLIUHU HA OTpPE3Ke.
[IpumeHeHre MPOU3BOAHON ISt
HaXO0K/I€HUS HAUJTYYILEro pelieHns B
MPUKJIAJHBIX 3a/1a4ax, JUIs ONpeesIeHUs
CKOPOCTH M yCKOPEHHMS ITpoLecca,
3ajaHHOTO (hOPMYITOH MiH TpaduKOM
Kommnozunus ¢pynkuuii. ['eomerpruyeckue
00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPAMHATHOM MITOCKOCTH.

IMHTErpaJ u ero NpUMeHeHus
(9 u.)

IlepBooOpa3znas. Tabmuma mepBooOpa3HBIX.
WuTerpan, reomeTpuueckuii 1 pr3HIecKuid
CMBICI UHTerpasna. Beraucnenue naTerpana
o popmyne Hetorona—JleitOHuIa

IMepBooOpa3Hasi u muaTerpas (12
4.)

[lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
nepBooOpa3ubix. [lepBoobpazHbie
aneMeHTapHbIX QyHkuuid. [IpaBuna
HaXO0KAEHUS IEPBOOOPA3HBIX.

WNurerpan. I'eomeTpuyueckuii cCMbICH
uHTerpana. Berancnenue onpeaenéHHOro
uHTerpana no gopmyne Hetorona —
JleitOHMLIA.

[MpuMeHeHne nHTerpaia s HaX0XKJICHUS
TIOIIaIeH MIOCKUX (GUTYp U 00BEMOB
TreOMETPUUYECKHX Tel.

[Tpumeps petenuii udQepeHnnanbHbIX
ypaBHeHUI. MareMarudeckoe
MOJIETTMPOBAHNE PEATIBHBIX NTPOLIECCOB C
oMoLIbI0 b depeHInaNbHBIX YPaBHEHUH

Cucrtembl ypaBHeHuii (12 4.)

CucremMbl TMHEWHBIX YPaBHEHHH.

Pelienne npukinaaHbIx 3a1a4

C TIOMOILBIO CUCTEMBI JINHEWHBIX YpaBHEHUIA.
CucreMbl U COBOKYITHOCTH LENBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(HPMUUECKUX
YPaBHEHUH M HEPABEHCTB.

CucTeMbl palHOHAJIbHBIX,
HPPAHOHAIBHBIX
NMoKa3aTeJbHbIX U
sorapugmMuyecknx ypapHenmii (12
4.)

Cucrema 1 COBOKYITHOCTb ypaBHEHH.
PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CJIEJICTBUSI.

OCHOBHBIE METO/IbI PELICHHSI CUCTEM H
COBOKYIIHOCTEH PallMOHAIIBHBIX,
UPpaLrOHANBHBIX, TOKA3aTEIbHBIX U
JorapuPpMUIECKUX YPaBHEHUH.




HUcnonb3oBanue rpaguKoB QYHKIUHA 1151
pEIICHUS YPAaBHEHUI U CHCTEM.

IIpuMeHeHnEe ypaBHEHM, CUCTEM U
HEPABEHCTB K PELIEHUIO MATEMaTHUECKHUX
3a1a4 ¥ 3aJa4 U3 pa3IndHbIX o00jacTeil HayKu
Y peajbHOMN KU3HU

IIpuMeHeHue ypaBHEHUI, CUCTEM U
HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a71a4 U 3a7a4 U3 pa3InuHbIX o0IacTei
HAyK{ U PEAIbHOM JKU3HU, UHTEPIIPETALIMS
MOJTyYEHHBIX PE3yJIbTaTOB

HarypajibHble U neJbie
uncia (6 4.)

HarypanbHble 1 nesnple yncia B 3aj1a- 4yax U3
peabHON KU3HU.
IIpu3HaKy AETUMOCTH LEbIX YUCEI

HartypajbHble u Hesble Yucsa
(10 4.)

Harypanbsubie u nensie yucna. [Ipumenenue
MPU3HAKOB JIeTUMOCTH Lienbix unces, HOJJ
1 HOK, ocTaTkoB 110 MOAYITI0, aNroOpuT™Ma
EBximmnma a1 penrenns 3aaad B IETBIX
YuclIax

3agaum ¢ napamerpamu (16 4.)

PaunoHanbHble, HppallMOHANbHbIE,
MOKa3aTeNbHbIE, JIOTapuPMIIECKIe U
TPUTOHOMETPUYECKHUE YPABHEHMUS,
HEpPaBEHCTBA U CUCTEMBI C IApaAMETPaMHU.
[TocTpoeHue u uccnegoBaHue
MaTEeMaTUYECKUX MOJIEIECH peaabHbIX
CUTYallMil C HOMOILBIO YPAaBHEHUM, CUCTEM
YpaBHEHUH U HEPABEHCTB C MapaMeTpPaMu

IloBTOpeHue, 06001IEHNE,
cucTeMaTU3anus 3nanuii (18
4.)

OCHOBHBIE OHATHS Kypca anreOpsl 1 Hadal
MaTeMaTHYECKOro aHan3a, 0000IeHnE 1
cucTeMaTHu3alus 3HaHui

IloBTOpeHue, 0000LIEHHE,
cucreMaTuszanus 3Hanui (124.)

OCHOBHBIE TTOHATHS © METO/IbI Kypca,
000011eHHE U cucTeEMAaTU3aMsl 3HAHUI




I[TOYPOYHOE TEMATUYECKOE IINTAHUPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

11 KJIACC

Bba3osblii ypoBensb (102 uaca)

Yrayo6aeHHblii ypoBeHb (136 yacoB)

KonnuecTBo yacon Tema ypoka Tema ypoka ‘ KonnuectBo yacon
Tema: Uncsa u Borunciaenus (15/20 4.)
1 Hemens
1 Hatypanbuble u uensie yncina. [Ipusnaku neaumoctu
LIETIBIX YHUCEI
[[puMeHeHne MPU3HAKOB ACIUMOCTH LEIbIX YHCEIl, 1
HOK, HO/I, ocTaTKOB 110 MOAYJIIO, IrOpUTMA
EBKunna juist pemeHus 3a/1a4 B HEJIbIX YUCIIax
2 CteneHs ¢ pallMOHAIbHBIM MOKa3areneM. CBolcTBa
CTETICHHU.
2 HemeJs
1 CterneHb ¢ pallMOHANIBHBIM MTOKa3zarenaeM. CBoiicTBa
CTCTICHH.
KommuiekcHble uncna. Anredpandeckas v 1
TpUTOHOMETpHYecKast pOPMBI 3aMMCH KOMIUIEKCHOTO
quca.
2 [TpeoOpazoBaHue BRIPAKEHHIM, COIEPIKAIITIX
aIllMOHAJIBHBIC CTETICHH
3 Heneas
1 Ulorapugm umcna.
ApudmeTHdecKre onepanuu ¢ KOMITIEKCHBIMU 1
YUCTaMHU.
2 JlecsITHUHBIE U HATYPaJIbHBIE IOTapU(PMBI
4 nenenst
3 [IpeoOpa3zoBanme BBIpaKEHUH, COIEPIKAIINX
irorapugmsl
300paxkeHre KOMITJIEKCHBIX YHCEN Ha 1

KOOpAMHATHOM I10ckocTH. Popmyna Myaspa.




S Hepeas

[IpeoOpazoBaHue BBIPAKEHUHN, COIEPIKALUX CTETICHHU C
AlMOHAIBHBIM ITOKA3aTEJIEeM.

KOpHI/I N-0i1 CTEIIEHN U3 KOMIUIEKCHOT'O YHCJIA.
HpI/IMeHCHI/Ie KOMIIJICKCHBIX YUCCIT JJIs pCHICHUS
(bI/I3I/I‘IeCKI/IX N ITCOMCTPHUYCCKHUX 3a4a4.

Tema: YpaBHeHnus u HepaBeHcTBa (24/32)

6 HeneJus

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPAaBCHCTB

PaBHOCHIBHBIE CHCTEMBI H CHUCTCMBbI-CIICACTBHA.
PaBHOCHIBLHEIC HCPAaBCHCTBA

7 Hemeast

[Tpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHHH C
[OMOILBIO  TPUTOHOMETPUUYECKOW  OKPYKHOCTH.
Perienue TpUrOHOMETPHUYECKIX HEPABEHCTB

8 Hegensn

[IokazaTenbHEIE YPaBHCHUA U HCPABCHCTBA.

(OCHOBHBIE METO/IbI PEILICHUSI IOKA3aTEIbHBIX U
imorapu(MrUEeCKIX HEPABEHCTB

9 Henpenn

.HOl"apI/I(I)MI/ILICCKI/IC YPaBHCHUA U HCPABCHCTBA

OCHOBHBIE METO/IbI PELIEHUS HPPALTTOHAIBHBIX
HEPaBEHCTB.

10 Hemens

CHcTeMbl TMHENHBIX YPaBHEHUM.

PerieHne NMpUKIIaHbIX 3a/1a4 C [IOMOLIBIO CUCTEMBI
ITMHENHBIX YPABHEHUM.




(OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(MUUECKUX YPaBHEHHUH

11 Henens

[IpruMeHeHNe ypaBHEHUN K PELICHUI0 MaTeMAaTHYECKUX
3ajjad M 3a7a4 M3 pa3MuyHbBIX oOjacTell Hayku U
€aJIbHOW JKU3HU

(OCHOBHBIE METOJIbI PEILICHUS CUCTEM U
COBOKYITHOCTEH palioHaIbHbBIX, HPPALUOHAIBHBIX,
[MOKAa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHHIA

12 Henens

[IpuMeHEeHHEe CHCTEM  YpPaBHEHMH K  PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 ¥ 33/1a4 U3 pa3InyHbIX objacTeit
HAayKH U PEaIbHOW KU3HU

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C IIapaMETpaMu

13 Hepens

[I[prMeHEeHe HEPABEHCTB K PELIEHUI0 MATEMAaTUYECKUX
Bajad M 3a7a4 M3 Pa3IMYHBIX O0JacTel HayKd H
eaJIbHOHN KU3HU

[[pruMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K
[PELICHUIO0 MaTEMAaTUYECKUX 3a/1a4 U 3aJa4 U3
[pa3IMYHbIX 00JacTel HayKu U pealbHOM JKU3HH,

MHTCPIPCTALNA TTOJYUCHHBIX PE3YJILTATOB.

Tema: @yHKUNH U

rpa¢guxu (18/24)

14 Hegens

@ynkuus. [lepuoanyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH.

['padux xommosunuu ¢pyHkuuid. ['eomerpuueckue
00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOM
[IJIOCKOCTH

15 nenensn

MakcuMmyMbl 1 MUHUMYMBI (yHKUIMU. HaunOonbiuee u




HAaNUMCHBIIICC 3HAYCHUC (1)YHKL[I/H/I Ha IPOMCIKYTKC.

Tpuronomerprueckue GyHKIHMU, UX CBOWCTBA U
rpaduKy.

16 Henens

Tpuronomerpuueckue GyHKIMH, X CBOWCTBA U
rpaduKy.

['padmyeckue METOABI peLICHUS YpaBHEHU U
HEPaBEHCTB

17 wenens

[TokazarenbHas U gorapudmuyueckas QyHKIUH, UX
CBOWCTBA M TpadyKH.

['padmyeckue METOABI pelIeHuUs 3a71a4 C
apaMeTpamu

18 Henens

Hcnonb3oBanue rpa@ukoB GyHKIMNA 1S pelieHust
PaBHEHMI U JINHEWHBIX CUCTEM.

['padrueckue METO bl PELIeHUs 3a/1ay C
apaMeTpamu

19 Hegens

cnions3oBanue rpadukoB QYHKIUH AT UCCIIEIOBAHUS
[POLECCOB M 3aBUCUMOCTEM, KOTOPBHIE BO3HUKAIOT MPHU
pEIIeHNur 3a/ad U3 JAPYTUX Y4YeOHBIX NPEIMETOB H
eaTbHOM KU3HHU

cnons3oBanue rpadukoB GyHKIUN A5
MCCIIETOBAHMS ITPOLECCOB U 3aBUCUMOCTEM, KOTOPBIE
BO3ZHUKAIOT MPH PEIICHUH 3a]1a4 U3 IPYTHX yUSOHBIX
MPEIMETOB M PEAIbHOM KU3HH.

Tema: Hauana matemaTnueckoro anaau3sa (30/40)

20 "weneas

HenpepriBable pyHkuu. Meron nHTEpBaioB 11
CLICHUS] HEPABEHCTB.




21 wenens

[TpousBognas pyukiuu. ['eomeTpuueckuii u
(bU3UUeCKUil CMBICI POU3BOTHOM.

['comeTpryeckuii U PU3NIECKUIA CMBICTT
[IPOU3BOJHOM.

22 Heneas

[Ipon3BOHBIE JIEMEHTAPHBIX (PYHKINN

[IpaBuna nquddepeHupoBaHus

23 nemenas

DopMyJIbl HAX0XKIEHUS IPOU3BOAHON CyMMBI QYHKIUH.

dopmysa MpoU3BOAHON CIOKHON QYHKIIMH

24 genens

DopMyIIpl HAXOXKICHUS IPOU3BOTHOM MTPOU3BEICHUS U
"MacTHOTO (DYHKITHH.

[TprMeHeHNne TPOU3BOIHON K OCTPOEHHUIO IpaKOB
byHKIMH

25 Hemens

[IprMeHeHrne MPOU3BOJHOM K UCCIIEIOBAHUIO (PYHKLUI
Ha MOHOTOHHOCTB U 3KCTPEMYMBI

BrimykiaocTs rpaduka GpyHKIMH, TOUKH epernda

26 nexeas

HaXO)KJIGHI/Ie HauOOJIBIIIETO Y HAUMEHBIIETO 3HAYEHUS
(YHKIIMU Ha OTpe3Ke

Haxoxnenre HauboIbIIero 1 HauMEHbILIEro
3HAYCHUH HENPEepPhIBHOM (DYHKIIMM HAa OTpe3Ke

27 ueneas

[lepBoobpaznas. Tabnuia nepBooOpa3HbIX

HpI/IMeHeHI/Ie HUHTCrpaia Ijid HaXOXKACHU A i (ONENEY

MJI0CKUX GUTYP U 00BEMOB T€OMETPUIECKUX TEI




28 Hemeas

HTErpasl, ero reoMeTpuIecKuil 1 GU3NICCKUNA CMBICII.
Breraucnenue wuHTerpasia 1o Gopmyne HproToHa—
UleiiOHuIa

[Tpumeps! pemeHnit qudepeHInaIbHbIX ypaBHEHUH.
MaremaTHueckoe MOJEINPOBAHUE PEATIBHBIX
MPOIIECCOB ¢ TOMOIIBIO TP PEPEeHIINATHHBIX
YpaBHEHU U

29 pemens

[IpumeHeHne MIPOU3BOJAHOMN s HaXOXXJICHUSI
HAaWJIy4dllero pelieHus B MPHUKIAIHBIX 3aJadax, s
OIpeACIICHUs CKOpOCTHM  Ipolecca, 3aJaHHOTO
(hopMyJI0i il rpaduKoM

[[pruMeHeHne NpOU3BOJHOM ISl HAXO0XKICHUS
HaWJIy4llIero peleHys B IPUKIaAHbIX 3aa4ax, AJis
OIpEAEIIEHUs CKOPOCTH MpolLiecca, 3aJaHHOTO

(hopmyoi i rpagukom

Tema: IloBTOpeHue, 060001IEHUE U

cucremMaTusamnus 3nanuii (15/20)

30 Hepeas

IToBTOpeHuE MO TeMe «leCTBUTEIBHBIE YUCIIA»

HOBTOpeHI/Ie o Teme «KoMIuiekcHnle ynciuay»

31 uemens

[ToBTOopenue no teme «CreneHHass GyHKIH

M ppanvoHaIbHBIE YPABHEHHS U HEPABEHCTBA

32 uenens

HOBTOpCHI/Ie o TeMme «Iloka3zarenpHas (I)YHKLII/I}I»

[lokazaTenbHbIC HCPAaBCHCTBA

33 nepens

[ToBTOpenue mo Teme «Jlorapudmudeckas QyHKITUDY




Jlorapugmuueckue ypaBHEHUS 1 HEPAaBEHCTBA

34 nepens

[ToBTOpenue no Teme « TpuroHomerpuueckas GyHKIUS)

TpUroHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA




CUHXPOHM3NPOBAHHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS»
11 KJIACC
HEJIM U3YYEHUA YUYEBHOI'O KYPCA

['eomeTpus ABISETCS OJAHUM U3 0A30BBIX KYpPCOB HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs, TaK
Kak oOecreuynBaeT BO3MOXKHOCTb H3YYEHHs] IUCIUIUIMH E€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTU U
NpEeIMETOB TyMaHMTapHOTO IMKia. Jlormueckoe MbIIUIeHHE, (QopMupyeMoe TMpH H3yYCHHUU
00y4aroIUMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM M MOCTPOCHHUH LIETIOYKH
JIOTHUECKUX YTBEPXKACHUH NpPU pEIICHHMH T'eOMETPUYECKHX 3a]a4, YMEHHUE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IMPU PEIIeHUH 3a/lady eCTEeCTBEHHO-HAayYHOTO IHUKJa, B
YaCTHOCTH (PM3UUECKUX 3aj1ad.

Llenb ocBoeHus mporpammbl yueOHoro kypca «['eomerpus» Ha 6a30BOM ypoBHe oOyueHUs —
0011e00pa3oBaTeIbHOE H OOMIEKYIBTYPHOE Pa3BUTHE O0yUaAIONIUXCS Yepe3 00ecIeyeHe BO3MOKHOCTH
MPUOOPETEHUS U UCIIOJIb30BAHUS CUCTEMATHUECKUX T€OMETPUUYECKUX 3HAHUN U IEHCTBUH, ClIelIM(PUUHBIX
T€OMETPHH, BOZMOXKHOCTH YCIEIIHOTO MPOOKEHHSI 00pa30BaHUs MO CIICIUATBHOCTSIM, HE CBS3aHHBIM
C MIPUKJIAIHBIM UCTIOJIb30BaHNEM reoMeTpuu. Llens ocBoeHus mporpamMmel yueOHOTo Kypcea «I eomeTpusi»
Ha YrJjy0JEéHHOM YPOBHe — Pa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH 00yUaromuXcs Mpu U3y4eHUN
reOMETpUH, KaK COCTaBJsIoUIel mpeameTHoi oOnactu «Martematuka u  HHQOpPMATHKA» Yepes
obecriedeHrne BO3MOKHOCTH ITPHOOPETEHNUS M UCTIOIB30BaHUS O0Jee TITyOOKHX TeOMETPUYECKIX 3HAHUN
U JCUCTBUM, cHenu(UYHBIX TEOMETPUH, M HEOOXOAUMBIX [JIs YCIEUIHOro MNpoQecCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCMOIb30BAaHUEM MAaTEMATHKH.

JlocTuxeHne e 0CBOSGHUS MTPOrpaMMbl 00ECIIEUNBACTCS PEILIEHUEM COOTBETCTBYIOIIMX 3a7ay.
[IpuoputeTHbIMU 3aauaMu OCBOEHUs Kypca «l'eomerpuu» Ha 6azoBom ypoBHe B 10—11 knaccax
SIBJISIFOTCSL:

— ¢opMupoBaHUEe MPEICTABICHUS O F€OMETPUM KaK YacTH MHUPOBOW KyJIbTYpbl M OCO3HAHHE €&
B3aMMOCBSI3U C OKPY’KAIOIIMM MUPOM;

— (opmupoBanmue mpepcCTaBICHUS O MHOTOTPAaHHHMKAaX M TellaX BpalleHUs Kak O BaXHEUIIHMX
MaTEeMaTHYECKUX MOJIETISIX, TTO3BOJISIOLIUX OMUCKHIBATH U U3Y4aTh pa3HbIE SIBICHUS OKPYKAIOIIETO
MUDA;

— (opMupoBanne yMeHHs pPACIO3HABaTh Ha 4YEpPTEXKaX, MOJEIAX M B pPEaJTbHOM MHpE
MHOTOI'PaHHUKH U TeJla BpaIlleHus;

— OBJIAJICHHE METOJAaMHU DELIeHUs 3aJay Ha MOCTPOEHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

— (opmupoBanre yMeHHS ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX M Telax
BpAILEHNUS U X OCHOBHBIMU CBOWCTBaMH;

— OBJIaJICHHE AITOPUTMAMU PELICHUs OCHOBHBIX THIIOB 33j1a4; (JOpMUPOBaHHE YMEHUS IPOBOANUTH
HECJIOKHBIE JI0KA3aTeNIbHbIE PACCYXK/IEHUS B XO/I€ PEIIEHHs CTEPEOMETPUUYECKHX 3aa4 U 3a]1au C
MPAKTUYECKUM COJICPKAHUEM;

— pa3BHUTHE HMHTEIUIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH OOydYaromIMXCs, MO3HABATEIHHOU
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHUS;

— (opmupoBanre  (yHKIMOHAIBHOW  TIPaMOTHOCTH, pPENIEBAaHTHOM  TeOMETpUM:  yMEHHue
pacro3HaBaTh MPOSBICHHUS TEOMETPUIECKUX TTOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B pEaTbHBIX
KU3HEHHBIX CHUTyallUsIX M TP M3YYCHUH JPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHpOBaTh MX Ha S3BIKE TE€OMETPHH W CO3/IaBaTh
TE€OMETPUUYECKUE MOJIEIH, NPUMEHSATh OCBOCHHBIH T€OMETPUYECKUI ammapar i pelIeHus
MPAaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, MHTEPIPETHPOBATH M OI[CHUBATH TOJTYYCHHBIC PE3yJIbTATHI.

[IpuopuTeTHBIMM 3aJadyaMH Kypca T€OMETpHUH Ha YIVIy0JIéHHOM YpOBHe, PacIIUpPSIONIUMH U

YCHIIMBAIOIIAMH KypC 0a30BOTO YPOBHSI, SIBIISTFOTCSI:
— pacumpeHue TPEACTaBICHUSI O TEOMETPHH KaK 4YacTH MHUPOBOW KYyJIbTYPHl U (HOpMHUpPOBAHHE

OCO3HAHMSI B3aMMOCBSI3U TEOMETPUH C OKPY’KAIOIIMM MUPOM;

— (opMupoBaHue MpenCTaBICHHS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaXKHEUIIMX

MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX OIMMCHIBATH M H3y4YaTh pa3HbIC SIBICHUS OKPYKAOIIETO

MHUpa; 3HAHWE MOHATUIHOrO ammapata mo paszgeny «CrepeoMeTpus» MIKOJIBHOTO Kypca



TeOMETPHH,

— (dopmupoBaHre yMeHHS BIaJIeTh OCHOBHBIMH TOHSTHSIMH O TPOCTPAHCTBEHHBIX (PUTYpax M MX
OCHOBHBIMH CBOICTBaMH; 3HAaHHE TeOpeM, (OPMYII M yMEHHE UX IIPUMEHSTh; YMEHUS JOKa3bIBATh
TEOPEMbI U HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1ay;

— (dopmupoBaHre yMeHHs pacro3HaBaTh Ha YEpTEkKax, MOJECISIX M B pEATbHOM MHUpE
MHOTOTPaHHHKH ¥ TeJia BPAIICHHSI; KOHCTPYUPOBATh T€OMETPHUECKHUE MOJICIIH;

— ¢opMupoBaHHUE MMOHUMAHHS BO3MOXKHOCTH aKCHMOMATHYECKOTO IMOCTPOCHHS MAaTeMATHUECKUX
TeopHii; GopMUpOBaHKE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MPOBEICHUN PACCYXKICHUM;

— (dopmupoBaHre yMeHHUsI BIaJeTh METOJIAMH JI0KA3aTEIIbCTB U aITOPUTMOB PEIICHHS, YMEHHS UX
MPUMEHSTh, TPOBOJNUTH JOKA3aTEIIbHBIC PACCYXICHHUS B XOJI€ PEIICHHS] CTEPEOMETPHYCCKHUX
3aj1a4 1 32124 C MPAaKTUYECKUM COJIepKaHreM; (OPMHPOBAHUE MPEICTABICHHS O HEOOXOAMMOCTH
JIOKA3aTebCTB MPU OOOCHOBAHUM MATEMATHUYCCKUX YTBEPKIACHUA W POJM AKCHOMATUKUA B
MPOBE/ICHUU JICAYKTUBHBIX PACCYKICHU;

— pa3BUTHE W COBEPIICHCTBOBAHWUE WHTCUICKTYaJlbHBIX M  TBOPYECKHX CIIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIILHOW aKTUBHOCTH, WCCIICAOBATEIILCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHHSI, UHTEPECca K U3YUCHHUIO TE€OMETPHH;

— ¢opmupoBaHue  (YHKIMOHATBLHOW  TI'PAMOTHOCTH, pEJICBAHTHOH TEOMETPUHU:  yYMCHHS
pacrio3HaBath MPOSIBICHHUS TEOMETPUUYCCKHIX MTOHATUH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B pPeaIbHBIX
JKU3HCHHBIX CUTyallUsIX W TMPU HW3YYCHHH JPYTUX YYEOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTCH M 3aKOHOMEPHOCTEW, MOJCIUPOBAHMS PEATbHBIX CUTYallud, HCCICIOBAHUS
MOCTPOCHHBIX MOJIeIIeH, HHTepIPETAIlMH OTYYCHHBIX Pe3yJIbTaTOB.

OcHOBHBIE cojepxareibHble JMHUM Kypca «['eomerpum» B 10—11 kinaccax: « MHOTOTpaHHUKHY,
«IIpsiMbIC ¥ TUTOCKOCTH B POCTPAHCTBEY, « Tena BpameHus», « BEeKTOpbl U KOOPIUHATHI B TIPOCTPAHCTBE
«/IBwkeHus: B TPOCTpaHCTBE» (Ha yriayOJieHHOM ypoBHe). DopMUpOBaHHE JIOTMYECKHX YMEHHM
pacripeniensercsi He TOJIBKO 110 COJIepKaTeIbHBIM JIMHHSIM, HO M TI0 TO/1aM 00y4eHHsI Ha YPOBHE CPETHETO
o0mero oopa3oBaHusl.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

B y4eOHOM 11aHe Ha M3yYCHUE TEOMETPUH HA H230BOM YPOBHE OTBOJMTCS 2 yUeOHBIX Yaca B HEJICIO
B 11 kmacce, Bcero 3a roj; o0yueHus 68 yd4eOHBIX 4acoB; HA YIJIy0JeHHOM YPOBHe 3 y4cOHBIX Yaca B
HeJeNto, Beero 3a roj ooyyenns —102 yueOHbIX yaca

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHN I CHUHXPOHU3UPOBAHHOM
I[MPOT'PAMMBI KYPCA «I'EOMETPUS» 11 KJTACC
[IpenMeTHBIEC pe3ynbTaThl U3YYSHHSI TEOMETPHH Ha 0a30BOM YPOBHE OPHEHTUPOBAHBI HA TOCTHXKEHUE
YPOBHSI MaTeMaTU4YE€CKON TPaMOTHOCTH, HEOOXOIMMOTO JUIsl YCIICIIHOTO PEIICHHs 3a/a4 B PealbHOM
KU3HU U CO3JITaHUE YCIOBUM /IS UX OOIIEKYIbTYPHOTO Pa3BUTHSI.
OcBoenue yuebHoro kypca «I'eomerpusi» Ha 0a30BOM YPOBHE CPETHETO OOIIETO 00pa30BaHUs TOKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:
Ha 6a3oBom ypoBHe
— OmnepupoBaTh MOHATHIMHE: TOYKA, IPSMas, TNTIOCKOCTb.
— TlpuMeHSATh aKCHOMBI CTEPEOMETPUU U CJCICTBUS W3 HHUX IMPH PEHICHHH T€OMETPHYCCKHX
3azad.
— OmnepupoBaTh MOHITHSIMHU: NMAPAIIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX H IJIOCKOCTEH.
— KrnaccudunmpoBath B3auMHOE PACIIONIOKEHHUE MPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE.
— OmnepupoBaTh MOHATUSMU: IBYTPAHHBINA YTOJl, TPaHU JBYTPAHHOTO YIJa, pedpo JBYTpaHHOTO
yrIJia; JUMHEWHBIA YroJl IBYTPaHHOIO yIJia; TpaJyCHasi Mepa ABYTPAHHOTO yTIIa.
— OmnepupoBaTh TMOHSATHSAMH: MHOTOTPAaHHUK, BBIMYKJIBIH W HEBBITYKJIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABUIBHBIA MHOTOTPAHHHK.
— Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MHpamMuia; MpU3Ma, MPSIMOYTOIbHBIN
napasuenenumnes, kyo).
— KrnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOMPAst OCHOBAHUS sl KiaccuuKauy (BBIMYKIIbIE U
HEBBIMYKJIbIC MHOTOTPaHHUKH, TTPABWIbHBIC MHOTOTPAHHUKH; MPSMBIC U HAKJIOHHBIC PU3MBI,



MapajuIeJICUIIC b ).

OmneprpoBaTh HOHATHSAMHE: CEKYIIask INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSICHATH MPUHIMITBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO]I CIIEIOB.

CtpouTh CcedeHHsT MHOTOIPAaHHHUKOB METOJIOM CJIC/IOB, BBIIOJNHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKJICHHE TCOMETPUUYECKUX BEIWYHMH 1O 00paslaM WU aIrOpHUTMaM,
NPUMEHSS U3BECTHBIC aHATMTUYECKUE METOIbI IPU PEIICHNH CTaHIapTHBIX MaTeMaTHYEeCKUX
3aJ]a4 Ha BBIUYMCIIEHUE PACCTOSTHUN MEKAY JABYMS TOUKaMH, OT TOUKHU J0 MPSIMOH, OT TOYKHU 10
TUTOCKOCTH, MEX/Y CKPEIIUBAOIIUMHUCS MPSIMBIMU.

Pematp 3amaun Ha HAXOXKICHUE TEOMETPHUYSCKUX BEIMYMH 1O 00paslaM WM ajJropHUTMam,
NPUMEHSS N3BECTHBIC aHATTMTUYECKUE METOIbI IPU PEIICHUH CTaHIapTHBIX MaTeMaTHYeCKUX
3aJa4 Ha BBIYHMCICHHUE YIJIOB MEXKIY CKPEIIMBAIOUIMMHUCS TPSMBI- MU, MEXIY NPAMONA H
TUIOCKOCTBIO, MEXK]Ty TUIOCKOCTSIMH, ABYTPAHHBIX yTJIOB.

Bbruncnsate 00bEMBI M IIIOMAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, MUpaMHIA) C
npUMeHeHHEeM (OpMyJI; BBIUMCIATH COOTHOIICHHS MEXKIy IUIOMAASIMU IOBEPXHOCTEH,
00bEMaMu 1T0100HBIX MHOTOTPaHHHUKOB.

OnepupoBaTh MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, MpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (HUTYpax, IPEACTaBICHHYIO Ha YePTEXKaxX U PUCYHKAX.

[lpumensaTs reomerpudeckue  (GakThl A  PELICHUS  CTEPEOMETPHYECKHX  3ajad,
MIPEIIOIArafoIuX HECKOJIBKO IIaroB PEeIICHHs, €CIM YCIOBHs IPUMEHEHHS 33aJaHbl B SIBHOM
dbopwme.

[TlpuMeHATh mpOCTEHIIME NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUH CTEPEOMETPHUECKUX 3aad.

[TpuBOANTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B IMIPUPO/JIE U )KU3HH, PACTIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSATh TONyYEeHHBIC 3HAHHWS HA MPAKTHKE: aHAIM3UPOBATH DPEATbHBIC CUTYalluH H
OPUMEHSATh M3y4YCHHbIE TOHSATHS B NpoOIecce IIOMCKAa pPELIeHHs MaTeMaTU4YecKH
copMyITHMpOBaHHOW TPOOIEMBI, MOACTUPOBATh PEaTbHbIC CUTYAaIlMH Ha S3BIKE TEOMETPHUH,
UCCIIeI0BaTh OCTPOEHHBIE MOJEIH C UCTOIb30BAHUEM I'€OMETPHUUECKUX MOHATHIH U TEOpEM,
ammapara anreOppl; pemiatb MPaKTHYECKHE 3a/laud, CBSI3aHHBIE C  HAXOXICHUEM
reOMETPUUECKUX BETMUYHUH.

Ha yray6iennom ypoBHe

CB0O0OOJHO ONEpUpOBAaTH OCHOBHBIMU MOHSTHUSIMU CTEPEOMETPUHM IpPU pEHIEHUH 3a1ad U
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUN.

IIpuMeHTh aKCMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IIPU PELIEHUMM N€OMETPHUYECKHX
3ajau.

KnaccupunupoBaTe B3aMMHOE pacHONIOKEHUE MPSMBIX B IMPOCTPAHCTBE; IJIOCKOCTEH B
IIPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

CB00OO/IHO oOmepUpOBaTh MOHATHAMM, CBSI3aHHBIMM C yIJaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B IPOCTPAHCTBE; MEXKTY MPSAMOI U MIIOCKOCTHIO.

CB000OHO OnEpUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH.

CB0OOOJHO pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (TpU3Ma, MNHpaMHUia,
MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo0).

KnaccudunupoBaTs MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PHUKAIUH.

CB000OIHO OTIEpUPOBATH MOHATHSAMH, CBA3aHHBIMU C CEUEHHEM MHOTOI'PaHHUKOB IJIOCKOCTHIO.
BoinonHATe mapasuienbHOE, LEHTPaJbHOE W OpPTOTOHAJIBHOE MPOEKTHPOBAaHUE (QUTYp Ha
TUIOCKOCTB; BBIMOJIHATH U300pakeHus! PUTyp Ha IIOCKOCTH.

Ctpouth ceueHUs] MHOTOTPAaHHUKOB PA3JIMYHBIMM METOJAMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHME YePTEeKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.



— BpIuuncnars miomnaay NoBepXHOCTEW MHOTOTPAHHUKOB (MpU3Ma, MMpaMua), FEOMETPUUECKUX
TeJ C MpUMEHEHUEM (HOPMYII.

— CBOOOJHO OTEPHPOBATH MOHATUSMHU: CHMMETpPHUSI B MPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh
CUMMETPHUU; LICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPBHI.

— CBOGOI[HO OIICPUPOBATHL IMOHATHUAMHU, COOTBCTCTBYIOIIMMH BCKTOPaM MW KOOpAWHATAM B
MIPOCTPAHCTBE.

— BbINONHATE ACWCTBUS HAJl BEKTOPAMHU.

— Pemarp 3amaum  Ha 0Ka3aTeIbCTBO MAaTEMAaTHYECKHMX OTHOIICHHH W HaXOXKICHUE
TCOMETPUUCCKUX BEJIMYWH, MPUMEHSSI M3BECTHBIC METObl NPU PEIICHHH MaTEeMaTUYECKHUX
3aa4 IMOBBIIICHHOT'O U BBICOKOI'O YPOBHS CJIIOKHOCTH.

— IIpuMeHATs npoCTEHIIME MPOrpaMMHBIE CPEIACTBA M AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUYECKIX 3a7ay.

— U3Bnekath, mpeoOpa3oBBIBAaTh M WHTEPIPETHPOBATh HMHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

— HpI/IMeHSITL IMMOJIYYCHHBIC 3HAHUS HaA HNPAKTUKE: CPABHUBATH W aAHAJIUM3UPOBATL PCAJIBHBIC
CUTYyallMH, TIPUMEHSITh W3yYCHHBIC TIOHSATHS B IPOLECCE MOMCKA PEIICHHS MaTeMaTUYCCKH
chOopMyJIMPOBAHHOHN MPOOJIEMBI, MOACIUPOBATh PEATLHBIC CUTYallMHd Ha SI3BIKE TCOMETPHH,
UCCIIEIOBATh TIOCTPOCHHBIE MOICIU C UCTIOJIh30BAHUEM T€OMETPHUCCKUX TOHSATHIA M TEOPEM,
anmaparta aiareOpbl; pemarb MPaKTUYECKUE 3a]adyd, CBS3aHHBIE C HaXO0XKICHUEM
TCOMETPHUYCCKUX BEITHMYUH.

— HWwmeth mpencraBieHuss 00 OCHOBHBIX A3Tamax Pa3BUTHS I'€OMETPHHM KaK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

COLEPXAHUE YUEBHOI'O KYPCA «I'EOMETPUS»
11 KITACCE

Tesia BpaleHus.

[ToHsATHS: HUIMHAPUYECKAs IOBEPXHOCTh, KOHMUYECKasi IOBEPXHOCTh, ChepuuecKast IOBEpXHOCTb,
oOpasyromme moBepxHocTei. Tena BpameHus: IWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map.
B3aumuoe pacnosnoxenue cepbl M INIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M300paxenue Ten
BpallleHus Ha TIOCKOCTH. Pa3BépTka nmnmHapa u konyca. CuMmmMerpust cepsl 1 mapa.

O6Bvém. OcHoBHble cBOMCTBa 00BEMOB Ten. Teopema 00 00BbEME MNPSIMOYTOJIBHOIO
napajuienenunesna u caeAcTsus u3 He€. OObEM NPAMOI M HAKJIOHHOM MPU3MBI, WIMHIPA, TUPAMHUIBI U
KoHyca. O0BEM I11apa U MapoBOro CETMEHTA.

KomOunanuu Ten BpalieHus: 1 MHOTOrpaHHUKOB. [Ipu3ma, BriMcaHHas B IWJIMHJIp, ONMUCAaHHAs
okozo munuHapa. Ilepecedenue chepsl u mapa ¢ miockocthro. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHsiTHE MHOTOTpAaHHKKA, OMUCAHHOTO OKOJIO cdepsl, chephl, BIUCAHHON B MHOTOIPAHHUK WJIU TEJO
BpalllCHUS.

[Inomane mMoBEepXHOCTH UWIMHJIpa, KOHyca, Iutomans cgepsl u e€ yacteil. [lomobue B
npoctpaHcTBe. OTHOmEHHEe 00BEMOB, MIoNaAel MoBepXHOCTEH MomoOHBIX ¢uryp. IIpeobpazoBanue
nonoo6ust, roMmoTeTus. Perenne 3a1a4 Ha IUIOCKOCTH € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceueHUt MHOTOIPAaHHMKOB M Te€J BpAIIEHUS: CEUYEHUs IMIMHApa (MapajulelbHO U
MePIEHUKYIISIPHO OCH), CEUCHHS KOHYca (TTapalijieIbHOE OCHOBAHHUIO U TIPOXO/IAIIEE Yepe3 BEPIIUHY),
CEUEHUs I11apa, METOJbl ITOCTPOEHUS CEYEHMI: METOJ CIIEIOB, METOJl BHYTPEHHETO NMPOEKTUPOBAHUS,
METO/I IEpPEeHOCca CeKYIIeH MIOCKOCTH.

BexkTOopbI M KOOPAUHATHI B IPOCTPAHCTBE.

Bekropsl B mpocTtpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOK€EHUS. [IpsMoyronbHas cucteMa KoopAuHAT B IpocTpancTse. KoopauHaThl
BekTopa. Pasnoxkenue BekTopa 1o ©0Oa3ucy. KoopAMHATHO-BEKTOPHBIM METOJ TMpHU pEIICHUU
reOMETPUUYECKUX 3a/a4.

JBUKeHHMs B IPOCTPAHCTBE.

JBmwxenust mpoctpanctBa. OtoOpaxenus. [IBwkenus u paBeHcTBO ¢uryp. OOmue cBoiicTBa
NBWO)KEHUW. Buapl JBWKEHUN: MapajulebHbIA MEPEHOC, LEHTPAJIbHAs CHUMMETPHS, 3€pKajbHas



CUMMETpHSI, TOBOPOT BOKPYT Tipsimoii. [IpeoOpazoanus momgoous. [Ipsimas u chepa Diinepa.



TEMATHUYECKOE IVTAHMPOBAHUE YUYEGHOI'O KYPCA

11 KJIACC

bazoBslii ypoBenb (68 gacoB)

Yrny0aenusii ypoens (102 yaca)

HasBanue pa3aena (TeMbl)
Kypca, (KOJIMYECTBO YaCOB)

OcHOBHOE COACPIKAHUC

HazBanue paznena (Tembl)
Kypca, (KOJIMYECTBO YaCOB)

OcHOBHOE COACpIKAaHUE

Tena Bpamenus (12 4.)

Cdepa u map: ueHTp, paauyc, IMaMeTp; IIomaIb
MOBepXHOCTH c(eprl. BzanmHoe pacmonoxenne
cdepsl B IIIOCKOCTH; KacaTelbHas TUIOCKOCTh K
cdepe; mwiIomaaL chepsl.

N3zobpaxenue chepsl, apa Ha MIOCKOCTH.
CeueHus mapa

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIUe
HWIAHIPUYECKON MOBEPXHOCTH, OCh
UWJIUHAPUYECKON noBepxHocTH. LunuHap:
OCHOBaHUS 1 OOKOBasi TOBEPXHOCT,
o0pa3ymoias ¥ OCh; IO b OOKOBOH M MOJIHOM
moBepxHoCcTH. M300pakeHre uIMHApa Ha
miockocTH. PasBépTka mumuHapa.

Ceuenus nmuinHApa (TIOCKOCTHIO, TApAJICIBHON
WJIH TIEPIICHIUKYIIIPHON OCH LUIIHMH/IPA)
Konudeckast moBepXHOCTh, 00pa3yromue
KOHMYECKOH MMOBEPXHOCTH, OCh M BEPIIUHA
KOHHYECKOH moBepxHOCcTH. KoHyC: ocHOBaHME 1
BepIIMHA, 00pa3yIoIiasi ¥ 0Ch; IUIOMIA b OOKOBOM
Y TIOJTHOW TIOBEPXHOCTH.

Y ceuéHHBIM KOHYC: 00pa3yoIIue 1 BHICOTA,;
OCHOBAaHUA U 601(013215{ IMOBEPXHOCTh.
N3obOpaxenne koHyca Ha IIOCKOCTH. Pa3BépTia
KOHYca.

Ceuenns kKoHyca (ITOCKOCTHIO, MapauIeTLHOM
OCHOBAHUIO, U TIOCKOCTBIO, MPOXOSIIEH Yepe3
BEPIINHY )

KomOuHanus Ten BpameHns 1 MHOTOTPaHHUKOB.
MHoOTrOrpaHHUK, OTIMCAHHBIN OKOJIO Cephl;
cdepa, BIUCaHHAsE B MHOTOTPaHHUK WX B TEJIO
BpaleHUs

Tena Bpamenus (24 4.)

Hunuaapuyeckas MOBEPXHOCTD,
o0pa3yromye MITHHAPHIECKOH
[IOBEPXHOCTH.

Munuuap. Ipsamoil KpyroBoi HUIMHIP.
Ilnomaas MOBEPXHOCTH UMIUHAPA.
Konnueckast noBepxHOCTb, 00pa3yroLe
KoHH4Yeckoi moBepxHocTu. Konyc. Ceuenue
KOHYCa INIOCKOCTBIO, TIapajliebHOMN
IJIOCKOCTH OCHOBAHUS. Y CEUEHHBIN KOHYC.
U300pakeHne KOHYCOB U yCEUEHHBIX
KOHYCOB.

[Inommans 60KOBO MOBEPXHOCTH U IOTHON
MIOBEPXHOCTH KOHyca CTepeoMeTpruiecKue
3aJ]auu Ha JIOKa3aTeIbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEUEHHH IMITHH/PA, KOHYCA.
[IpuknanHble 321241, CBSI3aHHBIE C
LWINHAPOM.

Cdepa u map.

[lepeceuenue cdepsl 1 mapa ¢ MWIOCKOCTHIO.
Kacanwue mapa u chepsl miockoctsio. Bug n
n300pakeHre mapa.

Ypasuenue chepsl. [Tnomans chepnl u e
yacTen.

Cummetpus cdepsl 1 mapa.
CrepeomeTpHuUecKue 3a1a9u Ha
JIOKa3aTeJIbCTBO M BHIUYMCIICHNE, CBS3aHHBIE
co cepoii ¥ MIapoM, TOCTPOCHUEM HX
CEYEHUH MIOCKOCTBIO.

[Ipuknanneie 3a1a4n, cBsI3aHHBIE CO cepoit
U IapOM.

[ToBTOpeHme: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHMCJICHUA B OKPYXKHOCTH, CTAHIAPTHBIC




HOILO6I/ISI Paznuunbie KOM6HHaHHH TCI
Bpall€HHsd U MHOTOI'PaHHHUKOB.
33[[3‘11/1 no Teme «Tema u MOBCPXHOCTU

BpaICHUS
AHAJMTHYECKAas TeoMeTpusi [ToBTOpEeHME: KOOPAMHATHI BEKTOPA Ha
(15 4.) IUTIOCKOCTH U B IPOCTPAHCTBE, CKAJIIPHOE

MIPOU3BE/IEHUE BEKTOPOB, BEIYMCIIEHUE YIiIa
MEXly BEKTOPaMU B IPOCTPAHCTBE.
YpaBHEHUE MPSIMOi, IPOXOASILEH Yepe3 IBe
TOYKH.
YpaBHEHHE TUIOCKOCTH, HOpMaJb,
ypaBHEHHUE IJIOCKOCTU B OTPE3Kax
BekTtopHoe npousseneHue. JInneinpie
HEPaBEHCTBA, IMHEMHOE MPOrpaMMHUpPOBaHUE
AHanmuTHYeCKHE METOIbI pacuéra yria
MEXIy IPSMBIMHU U IUIOCKO- CTSIMH B
MHOTOTpaHHuKax. PopMysia pacCTOSHUS OT
TOYKH JI0 IUIOCKOCTH B KOOPJMHATAX.
HaxosxaeHue paccTOSHUI OT TOUKH 10
MJIOCKOCTH B Ky0Oe M NpaBUIILHON MUPaMuUIe

IloBTOpEHMe, 00001IEHNE 1 CeueHnst MHOTOTPaHHHUKOB: CTaH/IapTHBIE
cucreMaTu3anus 3HaHui (15 | MHOrOrpaHHUKH, METOJI CIIENIOB,
q.) CTaH/IapTHEIE IJIOCKOCTH, TIEPEeCeYCHHUS

IPSIMBIX U IUIOCKOCTEHN
[NapannensHble IPSIMBbIE U MIJIOCKOCTH:
napasieNbHble CEYeHUs], pacuET OTHOLICHHIA,
YTJIBI MEXKAY CKPCIIHUBAOIINMUCS TTPSAMBIMUA
IlepnenauKyIIsIpHBIE IPSMBIE U TUNIOCKOCTH:
CTaHIAapTHBIE apbl NEPIEHANKYISAPHBIX
IUTOCKOCTEH U MPSIMBIX, CHMMETPHUN
MHOT'OTPaHHUKOB, TEOpEMa O TPEX
MEepHEHINKYIISpax, BBIYUCICHUS JUIMH B
MHororpanHukax Ilosropenue: miomanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JUISI
Iomasei, coodpaxeHus mogo0us.
[1nomanu ceueHnii MHOrOrpaHHUKOB:
TUIOIIA/IM TIOBEPXHOCTEH, pa3pe3aHusi Ha 4acTH,




CO00paxeHus OI00Us

O0béM MHOrOrpansuka (17
4.)

O061eM Tena. O0BEM NPSIMOYTOJIBHOTO
napajuieNienumnesna. 3anadu 00 yIBOSHUH
Ky0a, 0 KBajipaType Ky0a; O TPUCEKITUI
yria.
CrepeomeTpryecKye 3a1a41, CBI3aHHBIE C
00BEMOM TIPAMOYTOIHHOTO
napasJieNenuIeaa.
[Ipuknannsle 3224, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA MIPSIMOYTOJIBHOTO
napasJieNenunesaa.
OOBEM MPSIMOI TIPUBMBIL.
CrepeomeTprdeckue 3aa4u, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB NPSMOM MPU3MBI.
[puknanuele 3ana4u, CBSI3aHHBIE C 00BEMOM
npsiMOi TIpu3MBbL. Beruncienue 00bEMOB Tel
C TMOMOIIBIO ONIPEEeNIEHHOTO HHTErpaa.
O0BEM HAKIIOHHOW TIPU3MBIL, THPAMHU/IBL.
®opmyna 06bEMa mrupamuapl. OTHOIICHUE
00BEMOB MTUPAMHUJT C OOIIIUM YTIIOM.
CrepeoMeTpuiecKue 3a1auu, CBSI3aHHbIE C
00bEMaMH HAKIIOHHOH MTPHU3MBI, TUPAMH/IBL.
IIpuknagusie 3apauu o TeMe «O0bEMBI
TeJ», CBSI3aHHbIE C 00BEMOM HAKIIOHHON
NPU3MBI, THPAMU/IBL.

[Mpumenenue o0bEMOB. Beancienue
ACCTOSIHHMS JI0 TVIOCKOCTH

O0bémbI Tea (5 u.)

TTonsarue 06 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB Tell.

O0béM 1unuHApa, konyca. O0bEM 1mapa u
TUIOIAAb Cepsl

[TogoOubIe Tena B mpocTpancTBe. COOTHOIICHUS
MEXTy IUIOMAIIMHU TTOBEPXHOCTEH, 00bEMaMu
TOJO00HBIX TEN

IL1omaayu nMoBEepXHOCTH U
00bEMBI KPYIJabIX Tea (9 4.)

O0BéM nurHApa. Teopema 00
00BEME MPSAMOT0 IUINHApA.

ITmomaay 60KOBOM M TIOTHOM IMTOBEPXHOCTH
uuuHapa Beranciaenne 006EMOB TeI ¢
TIOMOIIIBIO OTIPEACIIEHHOTO HHTETpaa.
O0BEM KOHYCA.

[Inomaan 60KOBOH U MOIHOM NOBEPXHOCTH
KOHyca.

CrepeoMeTpUUECKHE 3a/1a9H, CBI3aHHBIE C
BBIYUCIICHHEM 00BbEMOB IMITUHAPA, KOHYCA.
[Tpuknanasie 3agaun o Teme «O0BEMBI 1




IUIoIIaau noBepxHocTel Ten. O0bEM mapa u
mapoBoro cekropa. Teopema 06 00bEMe
mapa. [Tnomans cdepsr.
CrepeomeTpryecKye 3a1a4, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB II1apa, MapoBOTO
CErMEeHTa, [IIapOBOT0 CEKTOpa.

[IpuknanHeie 3a1a4u IO TEME

«O0OBEMBI Te», CBA3aHHBIC C 00BEMOM IIIapa
1 TIOMAIBI0 ChepBI.

CoOTHOIIEHUS] MEXY TUIOLIAIIMH
MIOBEPXHOCTEH U 00bEMaMHK TTOJOOHBIX TEJI.
[Tomo6OHbIE Tena B IpocTpaHCcTBe. Mi3MeHeHe

00Béma pu mogooun. CTepeoMeTprIecKue
3aJa4du, CBA3aHHBIC C BBIYHMCICHUCM OG’LéMOB
TeJl ¥ IJIOMIAIeH MOBEPXHOCTEH

BeKkTOpbI U KOOPAUHATHI B
npoctpanctie (10 4.)

BexTop Ha MIOCKOCTH U B IPOCTPAHCTBE.
CrnoxeHue U BbIUMTaHUE BEKTOPOB. Y MHOJKEHHE
BEKTOpa Ha 4ucio. Pa3ioxeHue BeKTopa 1o TpéM
HEKOMIUIaHapHBIM BekTopaM. IIpaBuio
napaJuleIenuIeaa.

Pemenue 3ama4, CBA3aHHBIX C MPUMEHEHUEM
MpaBuJi IEUCTBUN C BEKTOpaMHu.

IIpsimoyronpHas cucTeMa KOOpIUHAT B
npoctpancTBe. KoopauHate! BekTopa.
[Ipocreiiue 3aga4un B KOOpJIMHATaX. Yol
MexXxy BekTopamH. CKalsipHOE NPOU3BEIEHUE
BEKTOPOB. BrIunciieHne yrnoB Mexay IpsMbIMU
U TIockocTsAMU. KoopimHaTHO-BEKTOPHBIN METOA
IIPH PEMIEHUHN FEOMETPHUYECKHX 3a7a4




I[loBTOpPeHMe, 0000IEHUE U
cucTeMaTu3anus 3HaHuii (7
4.)

OcHoBHbIE QUTYPEI, (aKTHI, TEOPEMBI Kypca
IUTAHUMETPUU. 3a1au TIAHUMETPUH U METOIbI
UX PeLICHUSI.

OcHoBHbIE QUTYPEI, (AKTHI, TEOPEMBI Kypca
CTEPEOMETPHHU. 3aa4H CTEPEOMETPHH U METOIbI
UX PELICHUs

IloBTOpEHME, 0000IEHUE U
cHCTEMATH3ANMS 3HAHMIA (22
4.)

O06o061matolee MOBTOPSHHUE MOHATHH U
MeTo10B Kypca reomerprn 10—11 xiraccos,
crcTeMaTr3alusl 3HAHHUH.
Vicropust pa3BUTHS CTEPEOMETPUH KaK HAyKU H
€ poJIb B Pa3BUTHH COBPEMEHHBIX
MHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOT I

ITOYPOYHOE ITNTAHMPOBAHUME KYPCA TEOMETPU A
11 KJIACC

Ba3oBblii ypoBensb (34 yaca)

Yriy6JieHHblii ypoBeHb (68 yacoB)

KonnuectBo yacos ‘ Tema ypoka Tema ypoxka ‘ KonnuectBo yacos
Tema: Tena epawenusn (12/24)
1 Hepens
1 Cdepa u map.
YpaBHeHue chepbl. 1
CummeTtpus cepsl U mapa 1
2 HemeJs
1 B3zanmHO€ pacniosioxkeHre cepsl U IIIOCKOCTH
[Tnomans chepsl u ee yacTei. 1
Perenue npuKiIaaHbIX 3aj1a4, CBI3aHHBIX CO chepoit n 1
[1apoM
3 Heneast
1 300paxenue chepsl, mapa Ha miaockoctu. CedeHus
chepbl
CrepeoMeTpUyeKHe 3a7aydl Ha JI0Ka3aTeIbCTBO U 2
BeIUUCIeHHe. [IpuKimagHple 3aadu, CBSI3aHHBIE CO
cdepoii u mapom
4 Henenst
1 [ [nnuHapudecKas NOBEPXHOCTh. [lunnHap
[Ipssmoit kpyrosoi mwmHp. [lmomane moBepXHOCTH 2
[WIHHpA




5 Hemeasn

CedeHus MWIMHAPA

HpI/IKJ'IaI[HBIe 3aga4u, CBA3AaHHbIC C HUJIMHAPOM

6 HemeJus

Konyc.

IMMOBEPXHOCTHU KOHYCA U TTOJIHOM

KoHonnueckass mnoBepxHOCTh. [lmomans OokoBOH

7 Heaeas

'Y ceueHHBII KOHYC.

300paxxeHnsi KOHYCOB M YCEUEHHBIX KOHYCOB

8 Heneasn

CeueHust KOHyca

HpI/IKJIal[HBIe 3a1a4M, CBA3AaHHBIC C CCUCHUCM KOHYCa

9 Heneas

IPermenue 3a1a4y Ha CEUCHUEC KOHYCa

BBIYMCJICHUC.

CrepeoMeTpuuekHe 3a7adyd Ha JI0Ka3aTeIbCTBO WU

10 Henens

KomMOuHarust Ten BpalieHusi MHOTOIPaHHUKOB

Paanqu,Ie KOM6I/IHaHI/II/I TCI BpaHIeHI/Iﬂ 151
MHOTOIPAaHHUKOB
11 Hepens
IMHOTrOrpaHHHK, OMMCAHHBIA OKOJIO chepsl
PasnuyHple  KOMOMHAIMKM  Tel  BpalleHUs U
MHOFOI’”p&HHHKOB
12 Hemenst

Cdepa, BmucaHHasi B MHOTOTPAHHUKUJIH B TEJIO
BpaleHUs

33.,[121‘-11/1 mo Teme «Tena u TITOBCPXHOCTHU BPAILLICHU I

Tema: O0bembl e (6/9)

13 Hemenn

[Toustiie 00 00OBEME.

Teopema 06 06beMe MPSIMOT0 LUITMHJIPA

14 Hepens

|OCHOBHBIC CBOMCTBAa 0OBEMOB Tell




BrruucieHue 00BEMOB
OIpeIEIIEHHOr0 HHTErpaa

TCI C IIOMOIIBIO

15 wenens

O0BeM IUIMHApA

CTepeOMCTpI/I‘ICCKI/Ie 3aJa4u, CBs3aHHBbIC C

BBLIYMCICHHEM 00HEMOB HUJIMHApAa

16 Henens

O0BeM KOHYyCa

CrepeoMeTpuiecKue 3a/1auu,
BbIUUCIICHHEM 00BEMOB KOHYCa

CBA3aHHBIC C

17 wenens

O6beM mapa ¥ mionaas ceps

[Ipuknagueie 3amaun mo Teme «OO0BEMBI

[IapOBOI'0 CCrMCHTa»

mapa,

18 Hegens

HOI[O6HBIC TCJIa B IIPOCTPAHCTBC. CooTHoO1IECHUS MCKAY

101 IIMU TTOBEPXHOCTEN, 00beMaMU MOJOOHBIX TEJ

[Tpuxnanueie 3agaun 1no teme «OO0BEMBI U IUIOIIAIY]
rem»

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

19 nepens

BGKTOp Ha INIOCKOCTHU U B ITPOCTPAHCTBEC

'YpaBHEHHE NPSIMOM, TPOXOSAIIEH YEPE3 IBE TOUKHU

20 nwexenas

Cno’kKeHHE U BRIUNTAHHE BCKTOPOB

HapannenLHHe MNpsAMBbIC U TINIOCKOCTH, YTIJIbI MCKIY]
CKPCIIMBAOIIUMHUCA IMTPAMBIMU

21 Henens

'YMHOXKEHHE BCKTOpA Ha YMUCJIO

HepHeHI[I/IKy.TIHpHLIC IMPAMBIC U IIJIOCKOCTH

22 Hemeas

PaznoxeHne BeKTOpa Mo TpeM HEKOMITJIAHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena

Teopema o0 Tpex NepHeHATKYISIpax

23 Hemens




Pemienue 3aa4, CBA3aHHBIX C TPUMEHEHUEM TTPaBUII
ITEWCTBUI C BEKTOPAMH

Brraucnenue AJIMH B MHOT'OI'paHHHUKAX

24 genens

HpHMOYFOJ'IBHaSI CUCTEMA KOOpAXWHAT B IMTPOCTPAHCTBEC

(DOpMy.]'Ia PacCTOsAHUA OT TOYKH [0 IIJIOCKOCTU B
KOOpJAuHaTax.

25 Henens

[IpocTeimme 3aga4u B KOOpAUHATAX

'YpaBHEHHE  ILIOCKOCTH,
[JIOCKOCTH B OTPE3Kax

HOpMaJlb,  YpPaBHEHUE

26 nexeas

Yron mexay Bekropamu. CKalIsipHOE IPOU3BEICHHE
BEKTOPOB

BrrunciieHne yriia MeK1y BEKTOpaMy B IPOCTPAHCTBE

27 nenens

IBerurcienue YINIOB MCXKAY HPAMBIMHU U IITIOCKOCTAMHU

AHaTUTHYECKHE MCTOAbI pacucTa YyIjla MCKAY
[MPAMBIMHA U INIOCKOCTAMH B MHOT'OI'PAHHHUKAX

28 Hemeas

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHNUN
FEOMETPUYECKUX 3a/1a4

HaxoxaeHrne pacCTOSHHIM OT TOYKHM JI0 TJIOCKOCTH B
KyOe U TPaBIJIbHON MUpamMue

Tema: IloBTOpeHue, 00001IEHHE M cCUCTeMATH3alUA 3HaHui (6/12)

29 gemenas

OcHoBHbIE GUTYpBI, GaKThl Kypca IJIaHUMETPUHU

[lnomanu  MHOTOYTOJBHHUKOB,
MJI01a e, COOOpaKEHHUSI TOT00MsI

dbopmynsl  ams

30 uemens

Teopemsl Kypca IIIaHUMETPUHU

MUIONIA/I CEUEHUN MHOTOTPAaHHUKOB, pa3pe3aHus Ha|
4acTH, COOOPAKEHHUSI IO 100U

31 uenens

|3a11aq1/1 IJIAHUMETPUHU U METOJIbI MX PEILICHUS




|PemeH1/Ie 3a1a4

32 nenens

OcHoBHbIE GUTYPBI, HaKThl Kypca CTepeOMeTPUH

cTopusi pa3BUTUSL CTEPEOMETPUU KaK HAyKU U €€
POJIb B pa3BUTUM COBPEMEHHBIX MHXEHEPHBIX MU
KOMIIBIOTEPHBIX TEXHOJOTUI

33 Hepenn

Teopembl Kypca CTepeOMETPUN

MHOl"Ol"paHHI/IKI/I, miomaayn MHOI'OI'PaHHUKOB, HX
CCUCHUA

34 nenens

3a/1aun CTEPEOMETPUU U METOJIbl UX PEIICHUs

Permenue 3agau
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