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HOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa y4eOHOro npeamera «MaremaTtuka»

[TpumepHas pabouass mporpamma mo y4eOHOMY MpeaMeTry «MaremaTukar»
6a3zoBoro ypoBHs a1 oOywarommxcs 10 —11 kimaccoB pa3zpaboTaHa Ha OCHOBE
denepasbHOr0 TOCYAAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHusl, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEABIBISIEMBIX K MaTeMaTUYE€CKOMY OOpa30BaHUIO, U TPAJAMIMI POCCUUCKOTO
obOpasoBanms. Peanmsaius mporpaMMbl 00€CIIEUMBAET OBJAJCHUE KITFOUEBBHIMU
KOMIETEHIIUSIMU, COCTABIISIONIMMUA OCHOBY JJISI CAMOPAa3BUTHUS U HEMNPEPHIBHOTO
00pa3oBaHms, MEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHMYHOCTHOTO U MO3HABATEIIHLHOTO
Pa3BUTHS JIMYHOCTH O00YUYAIOIIIHXCS.

B pabGoueit nporpamme ydTeHbl Haeu W moJiokeHus «KoHuenumu pa3zButHs
MatemaTudeckoro obpaszoanus B Poccuiickoii denepannun». B cooTBeTcTBUU €
Ha3BaHUEM KOHIEMIMU, MaTeMaTHueckoe oOpa3oBaHHME JOJIKHO, B YAaCTHOCTH,
MPEIOCTABIIATh KAKIOMY OOYyYaromeMycsi BO3MOXHOCTh JTOCTH)KCHHS YPOBHS
MaTEeMaTUYECKUX 3HAHWH, HEOOXOIUMOTO JJIs JATbHEHINEH YCIENTHOW >KU3HU B
obmectBe. MiMeHHO Ha pemieHHWe 3TOM 3aJadd HAleleHa MpuUMepHas padouas
nporpaMmma 6a30BOro ypoBHSI.

B snoxy mudpoBoit Tpancpopmaiiuu Bcex chep 4elIoBeYECKON NeITeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEeKOM ©0e3 0a3oBoi
MaTeMaTUYECKOW MOATOTOBKH. YK€ B IIKOJE MAaTeMaTUKa CIY>XUT ONOPHBIM
OpPEAMETOM [ U3YyYEHUSI CMEXKHBIX JUCHUIUIMH, @ B JKU3HU IOCJE IIKOJbI
peanbHONM HEOOXOMMOCTBIO CTAHOBHUTCS HEMIPEPHIBHOE 00pa3oBaHUE, YTO TpeOyeT
MIOJTHOIIEHHON 0a30Boil 001Ie00pa30BaTENhbHOM MOATOTOBKH, B TOM YHCIE U
MaTeMaTU4eCcKod. OTO O0OYCIOBJICHO TE€M, YTO B HAIIA JHHU PACTET YHUCIO
CIIEIMAIBHOCTEM, CBSI3aHHBIX C HETIOCPEACTBEHHBIM NMPUMEHEHUEM MAaTEMATUKH: U
B cpepe PKOHOMHKH, U B OU3HECE, U B TEXHOJIOTMYECKUX OOJACTAX, U JaXKe B
IYMaHUTApHBIX cdepax. Takum o00pa3oM, Kpyr oOydaroumuxcs, i KOTOPBIX
MaTeMaTHUKa CTAHOBUTCS 3HAYMMBIM MPEIMETOM, CYIIECTBEHHO PACIIUPAETCS.

[IpakTrueckas TMOJE3HOCTh MaTEMAaTUKH OOYyCIOBJIEHAa TeM, 4YTO €€
OpeAMETOM  SBISIIOTCA ~ (PyHIaMEHTaldbHBIE  CTPYKTYpPhl  HAIlET0  MHpA:
MPOCTPAHCTBEHHBIE (POPMBI W KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTEHIINX,
YCBAMBAaE€MbIX B  HEMOCPEACTBEHHOM OMNbBITE, [0 JOCTATOYHO CJOXKHBIX,
HEOOXOAMMBIX JJI PA3BUTHS HAYUHBIX U TEXHOJOTMUECKUX UaeH. be3 KOHKpeTHBIX
MaTeMaTUYECKNX 3HAHUW 3aTPyJHEHO ITOHMMAHUE NPUHUUIIOB YCTPOWCTBA W
UCIIOJB30BAaHUSA  COBPEMEHHOM TEXHUKH, BOCIPHUATHE W  HHTEpPHpETalus

pa3HOOOpa3HON COLMAIbHOW, 3KOHOMUYECKOW, MOJUTHYECKONH HH(pOpMaIuH,
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Manodh(deKTUBHA TOBCEJHEBHAs IpaKTUYECKas JeATeNbHOCTh. Kaxmomy
YeJIOBEKY B CBOEH KH3HU MPUXOAUTCS BBINOIHITH JOCTATOYHO CIIOKHBIE PACUETHI
U COCTaBIIATh HECJIOKHBIE AITOPUTMBI, HAXOJUTh HY>KHBbIE (POPMYJIBI U TPUMEHSTD
UX, BIAJETh MPAKTUYECKUMH MpUEMAMH TE€OMETPUUYECKUX HU3MEpPEHUuil u
MIOCTPOCHUH, YMTATh WH(OPMAIIUIO, IPEACTABICHHYIO B BUAY TaOJHUIIl, AMATPAMM U
rpaKoB, XUTh B YCIOBHSIX HEOMPEICIEHHOCTH W TMOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4YalHbIX COOBITUM.

OmHOBpeMEHHO ¢ pacmupeHueM cdep NpuMEHEHUS MaTeMaTHUKd B
COBpPEMEHHOM 00IIecTBe BCE O0jIee BaXXHBIM CTAaHOBUTCS MAaTEMaTUYECKUA CTHIIb
MBIIUICHUSI, TPOSIBIAIOIIMNACA B OINPEAENEHHBIX YMCTBEHHBIX HaBbIKax. B
IpOLECCe H3YYeHHs] MAaTEMaTHKHd B apceHal MPUEMOB M METOAOB MBILIUICHUS
YeIIOBEKa ©CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS HWHAYKIUS W JeAYyKIIHSA,
0000IIIeHNe ¥ KOHKpETH3allusi, aHalu3 ¢ CHHTE3, KiIaccupukamus ¢
cuctemaruzanusi, adcTparupoBaHue u aHajgorus. OOBEKTHI MaTEMaTHYECKHX
YMO3aKJIIOYCHUH, TIpaBWjia WX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTHYECKHX TMOCTPOEHUH, CIMOCOOCTBYIOT BBIpaOOTKE yMeHHs (HOpPMyIHpPOBATh,
000OCHOBBIBAaTh M JOKa3bIBaTh CYXKJIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MbIllUIeHHE. Benymas poib NpUHAANEKUT MaTeMaTUke B (POPMUPOBAHUU
AITOPUTMHUYECKONH KOMITOHEHTHI MBIIUICHUS W BOCIIUTAHUU YMEHHH JEHCTBOBATH
10 3aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIE M KOHCTPYHPOBATH

HOBbIC. B nmponecce pCuicHuA 3agad — OCHOBHOH y‘lC6H0ﬁ ACATCIBHOCTH Ha
YpPOKax MAaTCMATHUKW — Pa3BUBAIOTCA TBOPUYCCKAasA MW IIPUKIIaJHAsA CTOPOHBI
MBIITJICHUA.

OOydenne mareMaTuke Ma€T BO3MOXKHOCTb Pa3BUBATh y YYAIIUXCS TOYHYIO,
palMoHanbHYI0 M HWH(POPMATUBHYIO pedb, YyMEHUE OTOupaTh Haumbosee
MOJIXOJISIIHE SI3bIKOBBIE, CUMBOJIHYECKHE, TpaQUuecKue CpeACcTBa sl BhIPAXKEHUS
CyXJI€HUM U HarJISAHOTO UX IPEACTABICHUS.

HeobxoauMbIM KOMIOHEHTOM O0IIeH KYJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABJIIE€TCST O0IIee 3HAKOMCTBO C METOAaMHU TIO3HAHUS JEHCTBUTEIBHOCTH,
IPEACTABICHUE O NPEIMETe U METOAE MATEMaTUKH, €ro OTIMYHS OT METOJOB
€CTECTBEHHbIX M TYMaHHUTapHbBIX HayK, 00 OCOOCHHOCTSIX NPUMEHEHUs
MaTeMaTHKU JUJIsl pPEelIeHHs HAyuYHBIX M MPHUKIAAHBIX 3a7ad. Takum o0pas3oM,
MaTemMaThuueckoe oOpa3oBaHME BHOCHT CBOW BKJaa B (opMUpOBaHHME OOIIeH
KYJIbTYPBI YEJIOBEKA.

N3yueHue MaTeMaTUKH  CIOCOOCTBYET  3CTETHMYECKOMY  BOCIHUTAHUIO
YEJIOBEKA, MOHMMAHUIO KPACOThl U M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHUM,
BOCTIPUSATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO HJIEU CUMMETPHUH.



OEJU U3YYEHUS YYEBHOI'O IPEIMETA «<MATEMATHUKA»

[IpuoputeTHbiMU 1EAMU OOyueHuss Marematuke B 10—11 kmaccax Ha
0a30BOM YPOBHE SIBIISIIOTCSL:

* (hopMHpoBaHME  LEHTPAJBHBIX MAaTEeMATUYECKUX  MOHATHH  (YHUCIIO,
BEJIMYMHA, TeOMeTpuueckass (urypa, MEpeMEeHHas, BEPOSATHOCTb, (PYHKIIHS),
o0ecrevynBarOMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEeMaTHYE€CKOTrO
00pa3oBaHus OOYYAIOIIUXCS,;

* MIOABEJCHUE YYalIUMXCs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIero Mupa, MOHUMAaHME MAaTeMaTHKU Kak
yacTH 0OIIEeH KyJIbTyphl YEJIOBEYECTBA;

* Pa3BUTHE MHTEJUIEKTyaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydYalimxcs,
MO3HABATENIbHOM  AKTHUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTU
MBIIICHUS, UHTEpPeCca K U3YYEHUIO0 MaTEMaTUKHU;

* (hopmupoBaHHe (PYHKIIMOHATHHOW MaTeMaTH4YE€CKONW IPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMATUYECKUE ACIIEKThl B PEAJbHBIX KU3HEHHBIX CUTYALMSIX H
OpU HM3yYEHUU JPYrHMX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIMpOBaTH MX Ha S3BIKE MaTEeMAaTUKH M CO3/1aBaThb
MaTeMaTUYeCKHe MOJIETH, TPUMEHATh OCBOCHHBIN MaTeMaTUYECKHUl anmapar aJis
pelieHusl MpakTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETHUPOBATH U OLEHUBATH
MOJIyYeHHbIE PE3YIbTATHI.

OcCHOBHBIE TMHUU cOAepkaHus Kypca marematuku B 10—11kiaccax: «Yucina
U BBIYUCIICHUS», «AureOpa» («AnreOpanueckue BBIPAXKCHHS», «YpaBHEHHS U
HEpaBeHCTBa»), «Hawama  marematmuyeckoro  aHanmsa»,  «l'eomerpusi»
(«['eomeTpuueckue ¢Gurypel MU HX CBOMCTBa», «V3MepeHHe TIeOMETPUUECKHX
BEeIUYUH»), «BepoATHOCT, MW cTarhcTUKa». JlaHHbIE JWMHUM pPa3BUBAIOTCSA
napajiebHO, KaxJas B COOTBETCTBHUM C COOCTBEHHOM JIOTMKOW, OJHAKO HE
HE3aBUCUMO OJIHA OT JPYroil, a B TECHOM KOHTaKkTe W B3aumojenctBuu. Kpome
ATOr0, UX OOBEAMHSET JIOTMYECKash COCTaBIIAIONIAs, TPATUIMOHHO MpUCYIAs
MaTE€MaTUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUUYECKUE KYPChl U COJAEpKATEIbHbIC
auann. CpopmynupoBannoe B OenepanbHOM rocyaapcTBEHHOM 00pa30BaTeIbHOM
CTaHAapTe CcpeaHero oOlmero ooOpa3oBaHus TpeOOBAHWE «BJIAJACHHE METOJaMU
JIOKA3aTeNIbCTB, aJrOpUTMaMu pEIIeHUs 3aJad; yMeHHe (QOopMyIHpOBaTh
onpeeyeHusl, aKCUOMbl M TEOPEMbI, MPUMEHSITh UX, NMPOBOJUTH JI0KA3aTEIbHbIC
pacCyXJIeHHsT B XOJ€ PpCIICHHWS 3aJad» OTHOCUTCI KO BCEM Kypcam, a
dbopMHpOBaHUE TOTUYECKUX YMEHUHN paclpeesieTcsl o BCEM rojaM o0ydeHus Ha
YPOBHE CcpeaHero o01iero 0opa3oBaHus.

AJiredpa ¥ Ha4YaJIa MATEMATHYECKOI0 AHAIHN3a



Kypc «Anrebpa u Hayaia MaTeMaTHYECKOIO aHAJIM3a» SIBISETCS OAHUM U3
HauOojee 3HAYMMBIX B MPOTrpamMMe CTapIieid IIKOJIbl, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (JOPMUPYET JIOTUYECKOE U
aOCTpakTHOE MBIIIJIEHUE Yy4YalluXcs Ha YPOBHE, HEOOXOAMMOM JMJIi OCBOEHUS
KypcoB HH(OPMATHUKH, OOILIECTBO3HAHUS, HMCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJIAJEBAalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KoTopas (POpMyJIHpYET CBOU TOCTHKEHUSI B MaTEMaTHUECKON opMe.

Kypc anrebpbl 1 Hauana MaTeMaTH4YECKOTO aHAIM3a 3aKJIabIBA€T OCHOBY IS
YCHEUIHOTO OBJIAJAEHUS 3aKOHaMH (U3MKH, XHUMHHU, OHOJIOTUH, TMOHUMAHUS
OCHOBHBIX TEHJIEHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IMO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IOBCEAHEBHOW KM3HU. B TOXEe Bpems OBlaneHHE
aOCTpakTHBIMH M JIOTUYECKM CTPOIMMHM MaTEMaTHYECKMMH KOHCTPYKLHUSMHU
pa3BUBacT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HNCTHHHOCTb
YTBEPKIACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alnio, abCTparupoBaHue u
aHaJIOTHI0, (GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIEHUE. B X0/1€e n3yuenus
anreOppl W Havajdl MAaTeMaTHYeCKOro aHajdu3a B CTapllied IIKOoJie YydJalluecs
IIOJIy4arOT HOBBIM OIBIT PELICHHUs MPUKIAIHBIX 3a4ad, CaMOCTOSITEIIBHOIO
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJEJICH PEAJBbHBIX CUTyalluld W HHTEPIpPETalnd
NOJIy4YEHHBIX  PEUICHUM, 3HAKOMATCA C  IPUMEPAMM  MAaTEMaTHYECKHX
3aKOHOMEPHOCTEN B IPUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOLIMMUCA
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o0namaer 3HauMTENbHBIM BOCIUTATENBHBIM MOTEHLIUAJIOM, KOTOPBII
peanu3yeTcsi Kak 4epe3 y4eOHbI maTepuani, CoCOOCTBYIOMIMNA (OPMUPOBAHUIO
HAYYHOTO MHUPOBO33pPEHUS, TaK U Yepe3 CHEelUPUKYy Yy4eOHOH IesITeNIbHOCTH,
TpeOytomien CaMOCTOATEIIbHOCTH, aKKypaTHOCTH, IIPOJIOJKUTEIIbHOU
KOHLIEHTPalMy BHUMAaHHsI U OTBETCTBEHHOCTH 3 ITOJYYEHHBIN pe3ysbTarT.

B ocHoBe Meronuku oOyueHus anredpe M HadajgaM MaTeMaTHYeCKOIo
aHaln3a JCKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYCHHUS.

B ctpykType kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAIM3a» MOXKHO
BBIJICJIUTh  CIEAYIOIIME COJEPKATEIbHO-METOANYECKHEe JMHUK: «Yucma u
BEIYHCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHUS W HEpaBEHCTBa», «Hawama
MaTEeMaTUYeCcKoro aHamusa», «MHoXecTBa M JIoTHMKa». Bce OCHOBHbIE
COZIEPKATEIBHO-METOAMYECKUE JIMHUM H3Y4YalOTCsl HAa IPOTSHKECHUU JBYX JIET
oOy4eHHUsl B CTapllel IIKOJE, €CTECTBEHHO AOIOJIHAS APYT pyra U MOCTEIEHHO
HACBIIASICh HOBBIMU TEMAMM U pa3zesaMi. MOXHO ¢ YBEPEHHOCTBIO CKa3aTh, YTO
JaHHBIA KypC SBISETCSI MHTETPATUBHBIM, IIOCKOJIbBKY OOBEAMHAET B cebe

COACPIKAaHNC HECCKOJIbBKUX MATCMATHUYCCKHUX JTUCIUILIINH: anre6pa, TPHUT'OHOMCTpPUSI,
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MaTEeMaTUYeCKU aHalnu3, TEOpUsl MHOXeCTB U Ap. I1o Mepe Toro kak ydammuecs
OBJIaJIEBAlOT BCE 0OoJjiee IMIMPOKHMM MAaTeMAaTUYECKUM amnmapaTtoM, y HHX
NOCNe0BAaTEIbHO  (POPMHUPYETCSI M COBEPUICHCTBYETCS yMEHHE CTpPOUTH
MAaTEeMaTHYECKYIO MOJIENIb PEAIBHOW CUTYallMU, IPUMEHATH 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa ¥ Hayaja MaTeMaTUYECKOIO aHajau3a», s pelleHus
CaMOCTOSITENIBHO ~ C(HOPMYJIMPOBAHHOW MaTeMAaTHUYeCKOM 3ajauu, a 3aTeM
VHTEPIPETUPOBATH NIOJIyYCHHBINA PE3YIIbTAT.

ConepxxaTeabHO-MeTOANYECKasT JTUHUS «Yuciaa U BBIYKCICHUS» 3aBepIIaeT
(¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS AEMCTBUTEIbHBIX YHUCE, KOTOPOE OBLIO
HA4YaTO B OCHOBHOHM Ikojyie. B crapmieil mikosne oco6oe BHUMaHHE YIENIAETCS
(GOpMUPOBAHNIO TPOYHBIX BBHIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAIOUIMX B ceOs
UCIOJIb30BaHUE pAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
palMOHAIBHO BBIMNOJIHATE JEHUCTBHSI C HUMH, J€JaTh IPUKHUIKY, OLIEHHUBATh
pesynbrar. OOyuarouiyecs: MOJIy4aroT HaBbIKM NPUOIMKEHHBIX BBIYMCIICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YHMCIAMM, 3allMCAaHHBIMM B CTaHAapTHOW (opwme,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIunust «YpaBHEHUSI U HEPABEHCTBAa» PEANM3YETCS HA NPOTSHKEHUU BCETO
oOydeHuss B CTapuiedl MIKoJie, MOCKOJbKY B KaXIOM paszzesie MNporpamMMbl
IIPELYCMOTPEHO PpEIIEHHE COOTBETCTBYIOIIMX 3ajad. YdYalluecs OBJAaJACBaOT
pPa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPaBEHCTB U UX cUCTeM. [loirydeHHbIE yMEHUS UCIIONIB3YOTCS IIPU UCCIIEI0BAHUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Jad U 33434 Ha
HaxXOXJIE€HWE HaumOOJBIIUX W HAUMEHBbIIMX 3HaueHu ¢yHkuuu. JlanHas
collep)kaTeibHasl JIMHUSA BKJIIOYaeT B ce0d Takke (QOpMHUpOBAHUE YMEHUUN
BBIMOJHATh pacuy€Tbl mo ¢GopMynaM, IpeoOpa3oBaHUsl UENbIX, PAlMOHAIbHBIX,
UPPALMOHAIBHBIX UM TPUTOHOMETPUYECKHX BBIPAXKCHHUM, a TAaKXE BBIPAKEHUH,
CoJlepKallluX CTeNneHu M Jjorapudmbl. brarogaps u3yudeHuro anreOpanvecKkoro
Marepyaja IPOUCXOJMUT  JAJbHEWINEE  pPa3sBUTHE  AITOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YdYalluxcsi, (OPMHUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccyxaeHudd, pabOTl €  CHUMBOJBHBIMH  (opMamMu,  MIPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHl MJIsi pELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJAJIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxxaTenbHO-MeTOANYECKasT JUHUS «DyHKIUU U TrpadUKA» TECHO
NIEPEIIETACTCS C APYTUMH JINHUSMU KypcCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Yy4YCHHUS MaTepurana. N3yuenne CTEIEHHOU,

MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
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U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NIl pelieHus 3a7a4 U3 APYruxX yuyeOHBIX
IIPEAMETOB U PEaJbHOM KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M,
TaK W C PEIICHHNEM YpaBHEHHM W HepaBeHCTB. [Ipu »ToM OoJsibIIOe BHUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHs BhIpaXaTh (POpMyJIaMHu 3aBUCUMOCTH MEKITY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIEOBATh MOJIy4eHHbIe (YHKIHMHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTebHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
YW HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
pa3nuyHON (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOTHA.

CopnepxarenpHass JuHHS «Hayama mMareMaTnyeckoro aHaiau3a» I03BOJISET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ad,
JIOCTYITHBIX O0YYalolIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCJENOBATh U
cTpouTh rpaduku (YHKUUNA, ONpENeNsiTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHMSI, BBIYUCIATH IUIOWAAM (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenpHas JMHUSA OTKPBIBAET HOBBIE
BO3MOYKHOCTH MOCTPOCHUS MATEMATUYECKUX MOJEIEH pEalbHbIX CHUTYyalHH,
HAXOXJCHUS HAWIYYIIETO PEUICHUS B MPUKIIAIHBIX, B TOM YHCJE COLHAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO AHAIN3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (HOPMaATbHO-JIOTUYECKOTO U KPEATUBHOIO
MBIIUIEHUS, (POPMUPOBAHUIO YMEHHMI pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE U HCKyccTBe. OOyuarommecss Yy3HAOT O
BBIJIAIOIINAXCSI PE3yJbTaTax, IMOJYYECHHBIX B XOJ€ pPa3BUTUS MATEMAaTHKH Kak
HayKH, U UX aBTOpax.

ConepxkaTeabHO-METOANYECKas JTUHUSL «MHOXeCTBa U JIOTHUKa» B OCHOBHOM
IIOCBAIIEHA  DJJEMEHTAM  TEOPUM  MHOXKECTB.  T€OpETHKO-MHOKECTBEHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECHh KypPC WIKOJBHOM MATEMATUKU W IMPEIJIararoT
HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIONIMNA BCE pa3/iesibl MaTEMaTUKUA U €€
MPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKHE NUCLUIUIMHBI B €IMHOE
nenoe. [Io3ToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY ITOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATEMATHUKH W HCIOJIB30BaTh €ro JJIs
BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa um Havama MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
TaKK€ OCHOBbl MaTEMAaTHYECKOTO MOJIEIUPOBAHUSA, KOTOPBHIE IPU3BAHBI
c(hopMHUpPOBATH HABBIKK MMOCTPOCHUS MOJIETIEH PeaibHbIX CUTYAaIlNi, UCCIIEeI0BAHUS
TUX MOJENIed C MOMONIbI0 ammapara ajareOpbl U MaTeMaTHYECKOTO aHaliu3a U
VHTEPIPETALNHN MOJYYECHHBIX PE3YJIbTAaTOB. Takue 3a1aHus BIUIETEHBI B KAXIbII
13 Pa3ZeI0B IIPOTPAMMBI, IOCKOJIBKY BECH MATEPHAII Kypca IIUPOKO UCIOJIb3YETCsA

JUIS pelIeHus NMPUKIaaHbIX 3aaa4. [Ipyu pemennn peasbHbIX MPAKTUYECKUX 3a7ad
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ydamyecsi pa3BUBaIOT HaOJIONATENbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIONb30BaTh AHAIOTHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobiiemy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUYEHUs BCEX TeM Kypca «Ajiredpa u Hayana
MaTeMaTH4ECKOTO aHAIN3a».

I'eomeTpus

BaxHocTh y4yeOHOro Kypca TIeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusi OO0YCJIOBJEHAa MPAKTUYECKOW 3HAYMMOCTBIO METANpeAMETHBIX W
IPEeIMETHBIX Pe3yJbTaTOB OOyuYEHHUS T€OMETPHH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTHS OOydaromuxcs, ¢GopMHUpOBaHUSA (YHKIIMOHATHLHON MaTeMaTHYeCKOU
IPaMOTHOCTH, M3yY€HHUs IPYTHMX Y4eOHBIX TUCHUIUIMH. Pa3zButhe y ydammxcs
NPaBUJIbHBIX MPEJCTABICHUA O CYIIHOCTH M IMPOUCXOXKICHUH T'€OMETPHUYECKUX
a0CTpakuuid, COOTHOIIEHUH PEATbHOTO M HIEAIBHOT0, XapaKTepe OTPaXKEHUS
MaTeMaTH4eCKON HAyKOM SBIEHHM M MPOLECCOB pEAlbHOTO MHpa, MECTe
reOMETPHH B CUCTEME HAyK M POJIM MaTEMAaTUYECKOIO MOJICIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcsa, a TakkKe KAauyeCTB MBIIIJICHUsS, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBIsieTCS OJHUM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsl, TaK KakK OOECIEeYMBAeT BO3MOXKHOCTb H3yUEHHUsS Kak
JTUCLUIUIMH €CTeCTBEHHO-HAYYHOM HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOIA.

Jlornyeckoe MbIUIeHUE, (popMupyeMOe HpHU H3YYEHUH OO0YyYaroIUMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U TOCTPOCHUHU LEMOYKH JJOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OIMPOBEPrarh
TUMOTE3bl HETMOCPEICTBEHHO MCIIONB3YIOTCS MPU PEUICHUH 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHrne OpUEeHTHUPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX OO0JIACTAX MAEATENBHOCTU uenoBeka. OpHeHTalus 4eJoBeKa BO BPEMEHHU U
IPOCTPAaHCTBE — HEOOXOAMMOE YCJOBUE €ro COIHaIbHOro ObITHdA, (Qopma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHUS M aKTHUBHOTO
npeoOpazoBaHusi  AeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,
ABIIACTCA OJHUM U3 MNPOPECCHOHATHHO BAXKHBIX KayeCcTB, MOATOMY aKTyajbHa
3amada (opMuUpoBaHHS Yy OOY4YaIOUIMXCS MPOCTPAHCTBEHHOI'O MBINUICHUS Kak
Pa3HOBUIHOCTH O0Opa3HOrO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K IMIPAKTUYECKON AESITEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHus mporpamMMmbl yueObHoro kypca «['‘eomerpus» Ha 6a3zoBOM
ypoBHE oOOyueHusi — 0OmeoOpa3oBaTeNbHOE U OOILIEKYJIBbTYPHOE pa3BUTHE

oOydJalomuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  NPUOOpeTeHuss u
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UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIEeOMETPUYECKUX 3HAHUW W JEeHCTBHUIA,
CHEU(PUYHBIX T€OMETPUHN, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa3oBaHus
10 CNELUAIBHOCTSAM, HE CBA3aHHBIM C IPUKJIAJHBIM HUCIOJb30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha ©0a30BOM YpOBHE MpeAHA3HAuY€HA s
00yyYarommxcsi Cpe/IHel MIKOJIbl, HE UCIBITHIBABUINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 0011ero odpazoBanus. Takum oOpa3om, oOydaroniyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEMaTUYECKHUE YMEHHS, CBSI3AHHbBIC
co crneuupuKod TeOMETPUM U HEOOXOJIUMbIE JiS >KU3HHU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXXKHOCTh M3YyUHUTh T€OMETpHI0 Oosee
rIIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HAHUAX B MPOPECCHOHATBHON ACSITENTbHOCTH.

JlocTukeHre 1ed OCBOCHHUS MPOrpamMMbl OOECIEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3aj1ady. [IpuopuTeTHBIMKM  3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eoMmetpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBiIsItOTCS:

e (GopMHpOBaHHE TMPEJACTABICHUS O TEOMETPUM KAaK YacTH MHUPOBOM
KYJbTYPbI U OCO3HAaHUE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (QopmMupoBaHuE MPEICTABICHHUS O MHOTOIPAaHHUKAX U TEJIaX BpallleHUs KaK
0 BaXHEWIINX MATEMaTUYECKUX MOJEISIX, MO3BOJISIIOIIMX OMUCHIBATh U U3Yy4aTh
pa3Hble SBJICHUS OKPYKAIOIIEro MUPA;

e (GopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha 4YepTekKax, MOJACNIAX U B
peaIbHOM MHPE MHOTOIPAHHUKY U TEJIa BPAIEHUS;

® OBJIaJICHWE METOJAMM pEUICHUs 3aJlay Ha MOCTPOCHUSI Ha U300paKeHUSX
IPOCTPAHCTBEHHBIX QUTYD;

e GhopMHpOBaHHWE YMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSIMH O
MHOTOTPAHHHUKAX U TeJlaX BPAIlIEHUS! U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIAJICHUE  aNrOpUTMaMM  PEIIEHHs  OCHOBHBIX  THUIOB  3aJady;
dbopMHUpOBaHUE YMEHUS MPOBOJUTH HECIOXKHbBIE JOKA3aTEIbHbIE PACCYXKICHUS B
XO/I€ peIlIeHUs CTEPEOMETPUUYECKUX 3a/1ay U 3a7a4 C IPAKTUYECKUM COJEP>KaHUEM;

® pPa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaromuxcs,
NIO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEJOBATEIbCKUX YMEHHH, KPUTHYHOCTHU
MBIIIJICHUS;

e (QopmupoBanue (PyHKIHOHAIBHON IPaMOTHOCTH, PEIEBAHTHONW I€OMETPHUU:
yMEHHE pacro3HaBaTh TMPOSIBICHUA TE€OMETPHUUECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyAlUsX U MPU U3YYCHUH JPYTUX
y4eOHbIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
bopMyIUpOBaTh UX HA SI3bIKE T€OMETPUM U CO3/1aBaTh F€OMETPUUYECKHE MOJIEIIH,
NPUMEHSITh OCBOEHHBIM T'€OMETPUYECKHM ammapaT s PElIeHUs] MNPaKTUKO-
OPHUEHTHPOBAaHHBIX 337a4, MHTEPIPETUPOBATh W OLEHUBATh IOJyYEHHbBIC

pE3yJIbTATHI.
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OTAMYUTENHEHON OCOOEHHOCTBIO MPOTPaMMBI SIBJISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4YeHWs 3ajJad, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JaJbHEUIIEMY U3YUEHUIO MPEIMETA.

[Ipeanourenue OTHAETCS HATJSIHO-KOHCTPYKTUBHOMY METOAY OOy4eHUS,
TO €CThb TEOPETUYECKHE 3HAHUS HUMEIT B CBOE€M OCHOBE UYBCTBEHHOCTH
NPEAMETHO-TIPAKTUYECKON  JEATEeNIbHOCTU.  Pa3BuUTHE  MPOCTPAaHCTBEHHBIX
NPEACTABICHUN Y yUalllUXCs B Kypce CTEPEOMETPUH ITPOBOJUTCS 3a CUET pEIEHUS
3aJa4 Ha CO3JaHME MPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha OIEPUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Co3naHue o0pa3a MPOBOJUTCA C OMOPON Ha
HaIJIIHOCTh, a OINEpUpOBaHHE O00pa3oM — B YCJIOBHUSIX OTBIEYEHUS OT
HarJIsiAHOCTH, MBICJIIEHHOTO U3MEHEHHUS €T0 UCXOJHOTO COJIEPKAHMUS.

OcHOBHBIE cojZiepKaTeNbHbIe TUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«Mmnororpanaukn», «lIpsiMbIe U INIOCKOCTH B ITPOCTPAHCTBE», «Tejla BpameHus»,
«BekTopsl U KOOpAUHATHI B IPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacrpenensieTcs He TOJbKO IO COAEPXKATeNbHBIM JIMHUSIM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpEJIHEr0 00111ero 00pa3oBaHus.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pE3yjbTaTam
ocBoeHust IlpumepHoii pabGouelt mporpamMmbl, pacrpeieia€HHbIM 10 TojaM
oOy4yeHHsi,  CTPYKTYpUpPOBAaHO  TakuM  0Opa3oM,  4YTOOBI  OBJIAJICHUE
F€OMETPUUYECKUMU MOHATUSAMHU U HaBBIKAMH OCYIIECTBIISIIOCH MOCIEI0BATENBHO U
MOCTYyNaTeNbHO, C COOJIOJCHUEM MPHHIIMIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIC
3HAaHUS BKIIOYAJINCh B OOMIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN
oOydarmuxcsi, pacmmpsas U yriyomnss e€, oOpa3ys HMpOYHbIE MHO>KECTBEHHBIC
CBSI3H.

MECTO YUEBHOI'O ITIPEJIMETA <MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ DenepanbHBIM TOCYAApCTBEHHBIM 00pPa30BaTEIbLHBIM
CTaHAAPTOM CpEeIHET0 001Iero 00pa3oBaHus MaTEMATHKA SBIISIETCS 00sS3aTEIIbHBIM
IpeaIMeTOM Ha JIaHHOM YpoBHe oOpaszoBanus. Hacrosimiein mpumepHoit paboueit
IpOrpaMMoOil peaycMaTpuBaeTCs H3yueHue yueOHoro npeamera «Marematuka» B
pamkax TpéX y4eOHBIX KypcoB: «AnreOpa M Hayajda MaTeMaTUYECKOro aHalu3a»,
«I'eomerpust», «BeposATHOCT U CTAaTUCTUKa». {DOpPMUPOBAHUE JIOTUUYECKUX
YMEHHM OCYIIECTBISIETCS Ha MPOTSHKCHUH BCEX JIET OOyUeHHUs B CTapIIei mIKoJe,
a 9JIEMEHTBHI JIOTHKH BKJIFOYAIOTCS B COZIEpKaHNE BCEX HA3BaHHBIX BHIIIE KYPCOB.
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VYueOHbIi MIaH Ha wu3ydeHue wmateMatuku B 10—11kmaccax oOTBOJIUT
5 y4eOHBIX 4YacoB B HENETI0 B TEUCHHE KaXJaoro roma oOydeHws, Bcero 350
y4eOHBIX YacoB.

TemaTtndyeckoe TUIAHUPOBAHME YUYEOHBIX KYpCOB U PEKOMEHIYyEeMOe
pacmpesenieHde  y4eOHOrOo  BpEMEHM Il  W3Y4YEHHUs  OTACNIbHBIX  TeM,
NpEeJIOKEHHbIE B HACTOSIIEH MpOrpaMMme, HaJ0 paccMaTpUBaTh Kak MPUMEPHbIE
OPUEHTUPHI B MOMOIIb COCTABUTEIIO aBTOPCKOW paboyeil mporpaMMbl U MPEXIE
BCEro yuuTeno. ABTOp paboueil mporpamMmbl BIOpPaBE YBEIUYUTh WM YMEHbBIIUTD
PEJI0KEHHOE YUCIIO YYeOHBIX YaCOB HA TE€MY, YTOOBI yIIyOUTHCS B TEMATHKY,
3aMHTEPECOBABINYIO0 OOYYalOMIMXCS, WM HAMPAaBUTh YCWIWS HAa TPEOJOJICHHUE
3aTpyaHeHHN. JlOIyCTUMO TaKKe JIOKAJIbHOE MEPEPaCIIPEAEICHUE U ITIEPECTaHOBKA
AJIIEMEHTOB COZIEp>KaHUs Kypca BHYTPH JIAaHHOTO KJlacca.

KonuuecTBo mpoBepoyHBIX pabOT (TeMaTHYEeCKU M HMTOTOBBIA KOHTPOJIb
KauecTBa YCBOEGHMsS y4eOHOro marepuana) M HMX TUI (CaMOCTOSITENIbHbIE U
KOHTPOJIbHBIE pa0OThl, TECTHI) OCTAIOTCS HA YCMOTPEHUE YUUTEIS.

Taxke yuuTenp BIpaBe YBETUYUTH WM YMEHBIIUTh YUCIO YYEOHBIX YacOB,
orBenéHHbIX B [IpumepHoit pabGoueii mporpamme Ha 0000IIeHHE, MOBTOPEHHE,
CHUCTEMAaTH3aINI0 3HAaHWKA OOydJaromuxcs. EQWHCTBEHHBIM, HO TPHHIIMIHAIHHO
BAYKHBIM KPUTEpPHUEM, SIBJISIETCS TOCTUKEHUE PE3yJbTATOB 00YUYEHHsl, YKa3aHHbBIX B
HACTOSIIIEH MporpaMmMme.

Anredpa 1 HaYaJIa MATEMATHYECKOT0 AHAIN3A

CornacHo yuebHomy many B 10—11 kmaccax um3ywaercs y4deOHBIH Kypc
«AnreOpa ¥ Hayana MaTeMaTHUYECKOTO aHajan3a», KOTOPBIA BKJIIOYaeT B cels
CIENYIOIIME OCHOBHBIE pa3lelibl coiepkaHus: «Yucma ¢ BBIYUCICHHS»,
«YpaBHeHHsI W HEpaBeHCTBa», «®yHkumu wu  rpadukm», «Hadgama
MaTEMaTHYECKOI0 aHaIn3a» U « MHOXKECTBA U JIOTHKa».

B VyeOHoM miaHe Ha u3yuyeHue Kypca anreOpbl MU Hauajdl MaTeMaTHUYeCKOro
aHaiM3a OTBOJAMUTCS HE MeHee 2 yueOHbIX YacoB B Hezenmo B 10 kiacce U He MeHee
3 y4eOHbIX YacoB B Henento B 11 kiacce, Bcero 3a jiBa roja oOy4eHHusl — HE MeHee
175 y4eOHBIX 4acoB.

I'eomerpus

B YueGHOoM nnaHe Ha M3yueHHE TEOMETPUHU OTBOAUTCS HE MEHee 2 y4eOHBIX
yacoB B Henenmo B 10 kimacce u 1 yueOHOro yaca B Hemenmto B 11 kimacce, Bcero 3a
nBa roga oOydyenus He MmeHee 105 yueOHbIX 4acoB.
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COLEPKAHUE YUYEBHOI'O ITPEJIMETA <MATEMATHUKA»

Anredpa u HaYaJIa MATEMATHYECKOT0 AHAIN3A
10 knacc

Yucaa v BIYMCICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOU, MPOLEHTHI,
OECKOHEYHBbIE  MepHoguYeckue Apodu. ApudmMeruyeckue omepanud ¢
palroHaIbHBIMU YUCIIAaMH, TPEOOPa30BaHUs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciien
3HAHUU U PEAIIbHOM KU3HMU.

HelictBuTenpHple  4ucna. PanuoHanbHble W HpPpPAlMOHAIBHBIE  YHUCHIA.
Apudmernueckre omnepaudd ¢ JeWCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbIe
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHHS], IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nensiM nokasareneMm. CTannapTHas Gpopma 3arucu JeiCTBUTENEHOTO
yrcna. Mcnonap3oBanue noaxoasieil (GopmMbl 3aucu ACUCTBUTEIbHBIX YUCEN IS
pEeLIECHUS NPAKTUYECKUX 3a]1a4 U IPEACTABICHUS TaAHHBIX.

Apudmernyeckuit KOpPEHb HATypaJIbHOU CTETICHH. JlencTBus c
apu(PpMETUYECKUMU KOPHSMU HATypaJIbHON CTENIEHHU.
CHHyC, KOCMHYC W TAaHTE€HC YHMCJIOBOIO apryMmMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHT'€HC YMCJIOBOTO apryMeHTa.
YpaBHeHMs U HEpaBeHCTBA
ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaAHUSI.
[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.
VYpaBHeHUe, KOpeHb YypaBHEeHMs. HepaBeHCTBO, pelleHHME HEpaBEeHCTBA.
Metoa uHTEepBaJOB.
Perienue uenbix U ApoOHO-pAIIMOHANILHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenue nppanmoHaibHBIX yPAaBHEHUM U HEPABEHCTB.
Pemenne TpuroHOMETpUYECKUX YPABHEHUN.
[TpumeHeHne ypaBHEHUN U HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3314 U
3a/1a4 U3 pa3IMYHbIX 00JacTeil HAYKU U pealbHOU KU3HHU.
DYyHKUMH U TPaPUKH
Oynkums, crnocodbl 3amanus QyHkuuu. ['padux  dysknuu. BzaumuHO
oOpaTHbIe PYHKIIUH.
OO6nacTh ompeneiaeHus: 1 MHOXKECTBO 3HadeHWi Qynkuuu. Hymu ¢yHkimm.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIINU.
CrenenHast QyHKIMS C HATYPaJbHBIM U IIENBIM MOKazatesaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOPHS 1n-OU CTETICHH.
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Tpuronomerpudeckasi OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

Havaja maTeMaTH4eCcKOro aHaju3a

ITocnenoBaTeapLHOCTH, CIOCOOBI 3aJlaHus MIOCJIEIOBATEIILHOCTEH.
MOHOTOHHBIE MMOCJIEI0BATEIILHOCTH.

Apudmerrnueckass 1 TeoOMETpUUECcKas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuydeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUUYECKON
nporpeccun. @opmysia CIOXKHBIX MPOLIEHTOB. McCroiab30BaHWE MPOTPECCHUU IS
pelIeHrs pealibHbIX 3aJ/1ay MPUKIIATHOTO XapaKTepa.

MHo:xecTBa 1 JIOTHKA

MHokecTBO, omepalu Haja MHOxkecTBamu. [(uarpammbl Jiinepa—BeHHa.
[IpumMeHeHue TEOPETUKO-MHOKECTBEHHOIO armapara [Jisi ONUCAHUS peajbHbIX
MIPOIIECCOB U SBJICHUH, IPH PEIICHUH 3aJ1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB.
Ornpenenenue, Teopema, CleICTBUE, J0Ka3aTEIbCTBO.

I'eomeTpus
10 knacc

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  CTEpeOMETpuM. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anmHOEe pacnosiokeHHe NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulesIbHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHbIE NPSMbIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPSAMBIX; MAPAJLICIBHOCTD MPSIMOM U IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; YIOJ MEXAYy IMpPAMBIMA B I[POCTPAHCTBE.
[TapajutenbHOCTH IJIOCKOCTEM: [apaJljieIbHbIE IJIOCKOCTH; CBOWCTBA
napajuleNnbHBIX TuIOocKocTel. I[lpocreiimne mpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETPadIp, KyO, mapajiesienumnea; MoCTPOECHUE CEUSHHIA.

IleprieHIMKYISAPHOCTH NPSAMOM U TUIOCKOCTH: MEPIICHANKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, IMPSAMBIE MApaUICIbHbIE W IEPIEHAUKYJSIPHBIE K ILIOCKOCTH,
IIPU3HAK [EPHEHIUKYIAPHOCTH IPSAMOM U IUIOCKOCTH, TeOopemMa O NPSAMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[leprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMON 10  IUIOCKOCTH,  MpoeKiuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPHEHAUKYIISIPaX.
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MHororpaHHuKHu

IToHATHE MHOTOTPAaHHNKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHMKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MbI; IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
MOJIHAs MTOBEPXHOCTh IPU3MBIL. [Tapannenenurnen, NPSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamuaa, rpaHd U
OCHOBaHHWE MUPAMU/Ibl; OOKOBAsS U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABUJIbHAS U
yCceuéHHas nupamMuga. OIJEMEHTbl TMpu3Mbl M nupamuabl. [IpaBunbHBIE
MHOTI'OTPAaHHMKU: IMOHATHE NPABUIBHOIO MHOTOIPDAHHUKA; NPAaBUJIbHAS NPU3MA U
MpaBUIbHAS MHPAMUJA; NPABWIbHAs TPEYTOJbHASA NUPAMHUAA W TPABUIBHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CumMeTpus B NMPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  OJEMEHThl CUMMETPUM B MNHpaMUAaX, Mapajuiesienunenax,
MPAaBUWJIBHBIX MHOT'OTPAHHUKAX.

Boruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHaNu, VYTJIbL
[Tnomans OGOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM IMOBEPXHOCTH MPSIMOW MPHU3MBL
[Inomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUJILHON MHUPAMUIBI,
TeopeMa O IUIomaau yceu€éHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MAPAMHU/IbI, TPU3MBL.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXIAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

AJiredpa ¥ Ha4YaJIa MATEMATHYECKOI0 AHAIHN3a
11 knacce
Yucna u éviuucnenun

HarypanbHable u niensle yncia. [IpusHaky 1eIMMOCTH LIENIBIX YUCEL.

CreneHb ¢ pallMOHAIBHBIM NIOKa3areseM. CBOMCTBA CTEIECHH.

Jlorapudm yucna. JlecaTnynble U HATypadbHbIE JOTapU(MBI.
Ypaeénenus u nepasencmea

[Tpeobpa3oBanue BbIpaX)EHHM, COEPIKALIUX JOTapru(MBI.

[TpeoOpa3oBaHre BBIpAXKEHHUM, COIEPXKALUIUX CTEHNEHH C PAlMOHAIBHBIM
II0KA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aresbHbIE yPaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl JTMHEWHBIX YpaBHEHMI. Pemenne npukiagHeiX 3aad ¢ MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.
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CucTteMbl U COBOKYITHOCTH PAllMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[Ipumenenne  ypaBHEHUMH, CUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajad M 3aJad U3 pazIU4HbIX OO0JacTell HayKd MU peajbHOU
KU3HU.

Dyukyuu u cpagpuxu

®Oynkuusa. Ilepuonnueckue  ¢yHkumu. I[IpoMekyTkM  MOHOTOHHOCTH
¢yHkuu. MakcumMyMbl M1 MUHUMYyMbl QyHKuuu. HauOospliee M HauMeHbllee
3HaYeHUE (PYHKIMH Ha IPOMEXKYTKE.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKU.

[ToxazarenbHast u Jorapudmuyeckas QyHKIUU, X CBOMCTBA U Tpa(UKH.

Hcnonp3oBanue rpadgukoB GyHKIUN Ui peUICHHUs] YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonp3oBanue rpaukoB (QYHKIMM A8 HCCIEIOBAaHUS IIPOLECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MPU PEUICHUM 3aJad U3 APYIHMX Y4eOHbIX
IPEIMETOB U PEAJIbHOM JKU3HHU.

Hauana mamemamuueckozo ananuza

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBAIOB /7Sl pELICHHS] HEPABEHCTB.

[lpousBogHass  ¢yskiuu. [eomerpuueckuii ©u  (QU3WYECKUA  CMBICT
MIPOU3BOJTHOM.

ITpouszBogHble  3nemMeHTapHbIX — QyHkumid.  Dopmysnsl  HaXOXKICHUS
IPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[TpumeHeHre NMPOU3BOIHON K MCCIENOBAHUIO (PYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxxienne HanbobIIero 1 HauMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpE3KE.

[IpumeneHre NPOM3BOAHOM [JIs1 HAXOXKIACHHMS HAWIYyYIIEro pEeLIeHUS B
OPUKIAAHBIX 3a7adax, Uil OINPEAENIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIO
dbopmyIion uiu rpapuKoM.

[TepBooOpa3zHas. Tabnauiia nepBooOpa3HbIX.

WNHTterpan, ero reoMeTpuYeCKUd U (Pu3nUecKuid cMbIci. BpluucieHue
uHTerpana no popmyne Herorona—JleitOnuna.

I'eomerpus
11 knacc

Tesa Bpamnenus

Hunuaapuyeckas TTOBEPXHOCTS, obpasyrommue HWIAHAPUIECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKOW TMOBEpPXHOCTU. LlumuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpa3ywollass U OCh; IUIOMIAAb OOKOBOM U MOJHON
MTOBEPXHOCTH.
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Konunueckast moBepxHOCTh, 00pa3ylolnme KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYECKOW MOoBepXHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOW ¥ TIOJHOM TOBEPXHOCTH. YCEUYEHHBIA KOHYC!
oOpa3yromine 1 BbICOTa; OCHOBaHHUS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IJIOLIAb MOBEPXHOCTU C(hEpHI.
B3aumMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
IJI01a/1b Cephl.

N3o00pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LUIMH]Ipa U KOHYCA.

KoMOunanmu Tenm BpaiieHUss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAE B MHOTOTPAHHHUK, WA TEJO
BpAILECHHUS.

[Tonsatue 06 o6béme. OcHOBHBIE CBOMcTBa 00BEMOB Tenl. Teopema 00
00bEéME TPSIMOYTOJILHOTO TNapajuiesnenunena W ciaeactBus u3 He€. OO0béM
HUIMHAPA, KoHyca. O0BEM 1apa U miomaasb chepsl.

[TogoOubie Tenma B mpocTpaHcTBE. COOTHOLIEHUS MEXIAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuennsa umnuHApa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CEUYEHHS
KOHycCa (mapajuleIbHO€ OCHOBAaHHIO M IIPOXOJSAIIEE 4Yepe3 BEPIIMHY), CECYCHUS
niapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrop Ha mockoctd M B mpocTtpaHcTBe. ClOKEHHWE W BBIYMTAHUE
BEKTOPOB. YMHOJKEHHME BEKTOpa Ha 4ucio. PaznokeHue BEKTOpa 1O TPEM
HEKOMIUIaHAapHBIM BekTopam. lIpaBuno mnapamwienenunena. Pemenwne 3apnauy,
CBSI3aHHBIX C NPUMEHEHHEM IIPaBUJI JNEUCTBUU C BekTopamu. lIpsmoyronpHas
cucTtemMa KoopauHat B npoctpancTse. Koopaunatel Bexkropa. [Ipocrenmme 3anaun
B KOOpAMHAaTaxX. YTroyl Mexay BekTopamH. CKalIpHOE NMPOU3BEIECHUE BEKTOPOB.
Brruncnienne yrioB Mexay NpsIMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIIM
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA <MATEMATUKA»

OcBoenne yueOHOro nmnpeaMera «MaremaTuka» JODKHO OOecIeurnBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa30oBaHUsl CICAYIOIMINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTATOB:
JIMUHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3ylbTaThl OCBOCHHUS IMPOTPaMMbl Y4e€OHOTO TMpeaMeTa
«MaremaTrka» XapakTepU3yTCS:

['paxx1aHCKO€ BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMH 00yYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4J€Ha POCCHUMCKOro O0IecTBa, NPEICTaBICHUEM O
MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHHMPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHUH,
Opolenyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M Ip.), YMEHHEM
B3aMMOJICHICTBOBAaTh C COLMAJbHBIMH HWHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSAMU 1 Ha3HAUYCHUEM.

[TaTpuoTHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUHUCKON TPaKIaHCKOW UICHTHYHOCTH, YBOKCHUS K
MPOLIIOMY Y HACTOALIEMY POCCHUMCKON MAaTEMATUKH, HEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKONM MaTEMaTHUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEICHUSA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HAyKHU U JIEATEIbHOCTHIO
y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHUPY, BKJIIOYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, peuieHu, pacCyXICHUN;
BOCHPUMUMUYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM PA3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS NPUMEHSITh MaTEeMaTUYECKWE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U

OT/IbIXa, perynsipHas ¢busnueckas aKTUBHOCTb); bu3ryecKoro
COBEPILIEHCTBOBAHMUS, npu 3aHATHUSX CIIOPTHUBHO-03/I0POBUTETHHOM
JEATEIIbHOCTHIO.

TpynoBoe BoCcIMTaHUE:
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TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTU TPYIOJOOUS; MHTEPECOM K
pa3iuuHbiM  chepaM  MPO(EeCCHOHAIBHON  JNEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeli mnpodeccur U pearru30BBIBATH COOCTBEHHBIC KWU3HECHHBIC TUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa3oBaHUIO H
caMo00pa30BaHUI0 HAa MPOTSHKCHWU BCEH IKU3HH, TOTOBHOCTHIO K AKTUBHOMY
YUYACTHIO B PEIICHUH MPAKTHYECKUX 3a7[a4 MAaTEMaTHUECKOW HANPABJICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO 3KOJIOTHYECKOW KYJIbTYpbl, TMOHHUMAHUEM BIUSHUS
COI[MAJIbHO-PKOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOU M COLUATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpPUEHTAIlMEed Ha NPUMEHEHHE MaTEMAaTHYECKUX 3HAHUW I pelIeHus 3aaad
B 00JIaCTH OKpY’KalIIeH cpenbl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH HX
BO3MOYKHBIX MTOCIIEICTBUI I OKPY>KAIOIIECH CPEeIbI.

I{leHHOCTH HAayYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKM U  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTeMaTHYeCKONM HayKH Kak c@epbl 4YeIOBEUECKOH MAESTeNbHOCTH, ITAamloB €€
pPa3BUTUS. W 3HAYMMOCTH JJIA Pa3BUTHS IMBUJIM3ALMH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKM M MaTE€MaTUYECKOM KYJIbTYpOH KaK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISAITh MPOEKTHYIO M HCCIEHOBATENbCKYIO AESTENbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
oelcmeusiMU, YHUBEPCANbHbIMU PeSYNAMUBHIMU OCUCBUIMU.

1) Vnusepcanvnuvie no3HaeamesibHble oeticmeus, obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNpOYeccos obyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCcalowe2o  mMupa;  NpUMeHeHue  J102U4eCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuet).
ba3oBkle nOTMYECKUE AEUCTBUSL:

* BBIABIISITH M XapaKTE€pPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHX
00OBEKTOB, TOHSATUH, OTHOIICHUA MEXAY TMOHATHSAMHU;  (OPMYIUPOBATH
onpeereHus] MOHITHI; YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALIUHU,
OCHOBaHMS JJi1 0000IIEHUS U CPAaBHEHUS, KpUTEPUH IMPOBOJIUMOI0 aHAJIN3A;

* BOCIIPUHUMATh, (GOPMYJIUPOBATH U  NIPEOOPaA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,
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* BBUBJISITH ~ MAaTEMaTHYE€CKUME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeurs B (haKkTax, NaHHBIX, HAOMIOJEHUSAX U YTBEPXKICHUSX; Mpeaiarathb
KPUTEPHUH JJIS BBISIBIIEHHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

s JelaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKHU, JEAYKTHBHBIX H
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUCHHH 110 aHAJIOTUH;

& TIPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeJIbCTBA MaTEMaTUYECKUX
YTBEP)KIAEHUU (IpsIMBIE M OT NPOTUBHOIO), BBICTPAMBATH aAPTyMEHTALMIO,
IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKIIEHUS U
BBIBOJIBI;

e BbIOMpaTh CMoco0 pemieHus y4eOHOM 3ajmaun (CpaBHUBATh HECKOJBKO
BapMAHTOB  peUIeHHs, BbIOMpaTh HamOojee MOAXONAUIMI ¢ Yy4eToM
CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPUEB).
ba3oBble HCCIIEIOBATENBCKUE IEUCTBUSA:

* WCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATSIILCKHI WHCTPYMEHT ITO3HAHWS,
dbopMyIupoBaTh ~ BONPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHEe,  MpoOdJeMy,
yCTaHABIIMBAaTh MCKOMOE W JIaHHOE, (pOopMHpOBaTh TUIOTE3Yy, apryMEHTHPOBATH
CBOIO IO3UIAIO, MHEHUE;

* IIPOBOIUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIH OKCIIEPHMEHT,
UCCIICIOBAHKE II0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
SIBJICHUS, TPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXay OOBEKTaMH, SIBJICHHSIMH,
IPOIIECCaMH;

* CaMOCTOSTEIBHO (POPMYJIUPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yJbTaTam
NPOBEAEHHOTO  HAONIOJCHHS, HCCJICJAOBAaHWSA, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BLIBOJOB M 0000IECHNUH;

* IIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IIPOIECCa, a TaKKe BBIIBHUTAThH
IPE/IIOJIOKEHUS O €r0 Pa3BUTHUH B HOBBIX YCJIOBHSX.

Pabora ¢ undopMarmen:

* BBIABJISATH JeUIMTHI MHGOPMALIMH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETA HA
BOIIPOC U JIJIs PELLICHUS 3a]1a4u;

* BBIOMpaTh  MHPOPMAIUIO W3  HWCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UpPOBaTh, CHUCTEMATHU3UPOBATb W  HHTEPIPETHPOBATH  HHPOPMAIUIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

* CTpyKTypUpOBaTh MH(MOPMAIUIO, MPEICTABIATh €€ B pa3iMuHbIX (hopmax,
WJLTIOCTPUPOBATH Tparueck;

* OLICHUBATH HaJEXHOCTh uHbOopMaIuu o CaMOCTOSTEJILHO
c(hopMyITUPOBAHHBIM KPUTEPHSIM.

20



2) Yhueepcanouvie  KommynHukamuenwvle  Oeticmeus,  obecneuusarom
copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oourenue:

* BOCIIPMHUMATH U POPMYJIUPOBATH CYXKIEHUSI B COOTBETCTBUU C YCIOBHUSIMU
U LeIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XOJy PEIICHHs 3aJayH,
KOMMEHTHUPOBAThH MOTYYEHHBIN pe3yibTarT;

* B X0J/ie 00CYXKJIEHUS 3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYKIa€MOMN TEMBbI,
mpoOJeMBbl, pemaeMol 3a7avd, BHICKA3bIBaTh WJIEH, HAICIICHHBIE HAa ITOUCK
pElIeHUs; COMOCTaBIATh CBOU CYXIEHUS C CYXACHHSIMHU JPYTHX Y4YaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4yve U CXOJCTBO MO3UIUN; B KOPPEKTHOU (opme
dbopMyIUpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

* MPEACTaBIATh PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MIPOEKTA; CAMOCTOSITENIPHO BBIOMpaTh (OopMaT BBICTYIUICHUS C Y4ETOM 3aaad
MPEe3eHTAllMU U OCOOEHHOCTEN ay TUTOPHUH.

COoTpyAHUYECTBO:

* MOHUMATh U KCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON U MHIWBUYJIbHOM
paGoThl TpU peuieHuH Yy4eOHBIX 3aJay; MNpPUHUMATh LEJdb COBMECTHOU
JeSITENIbHOCTH, TUIAHUPOBATh OPTraHU3alMI0 COBMECTHOW palOThI, pacHpeneisiTh
BUIBl paboOT, JOroBapuBaThCsA, OOCYX AAaTh MpoOIecC M pe3yabTaT paldoThI;
0000111aTh MHEHHUS] HECKOJIBKUX JTFOJIEN;

* y4acTBOBAaTh B IPYIIOBBIX (popMmax paboTsl (00CykaeHHs, 0OMEH MHEHHI,
«MO3TOBBIE IITYpMbl» W WHBIC); BBIMIOJHATH CBOIO 4YacTb pabOTBHl U
KOOPAMHUPOBATh CBOM JECHCTBUS C JPYTUMH WIEHAMH KOMAaH[bI, OLICHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHMPOBAHHBIM
y4aCTHUKAaMU B3aHMOJICHCTBUSI.

3) Yuusepcanvnule pezynamuesnvle Oeticmaus, obecneyusarom
G opmuposaHrue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.
CamMoopraHu3zaiusi:

* COCTaBJIATH ILJIaH, aJTOPUTM PEIICHUsI 3a]lau, BBIOUpaATh CIIOCO0 PEIICHUS
C y4€TOM UMEIOIMUXCS  PEecypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATH BapHAHThl pPEIICHUNH C y4YETOM HOBOMU
uH(popmaruu.

CaMOKOHTpPOJIb:

¢ BJIAJCTH HaBBbIKaMH MMO3HABATEILHOM pe(I)J'IeKCI/II/I KaK OCO3HaHUuA
COBCpIIACMBIX I[CI\/IICTBI/II‘/II N MBICIIMTCIIBHBIX IIPOLECCOB, UX PC3YJIbTATOB; BJIAACTDH
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crocobamMM CaMOIIPOBEPKH, CaMOKOHTpPOJS Ipoliecca M pe3yJsibTaTa pelIeHUs
MaTeMaTHUEeCKOU 3a/1a4H,

* [IpPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPU PELICHUH 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHbIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

* OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IPUYUHBI JOCTHKEHUS WM HEAOCTUKEHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJbBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHHs lIpumMepHoi paboueil mporpaMMbl MO
MaTeMaTHKe IMPEACTABICHbI MO rojaM OOydeHHUs B paMKax OTAEIbHBIX KYpPCOB B
COOTBETCTBYIOIIMX pa3zenax HacTosAwel [Iporpammel.

OcBoeHne y4eOHOTO Kypca «Anredpa u Hayajga MaTeMaTHYeCKOro aHajIn3a»
Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs OJDKHO O0eCTeunBaTh JOCTHKCHUE
CIEIYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 knacc
Anredpa U HaYaJIa MATEMATHYECKOT0 AHAIN3A

Yucna u evtuucnenusn

* OnepupoBaTh TMOHATUSMHU: pALUOHATIBHOE M JEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAS U JECATHYHAS APOOb, TPOLIEHTHI.

 BromonuATe  apudmeTnyeckue — Omepauud € PAUUOHAIBHBIMH |
JeMCTBUTEIBHBIMU YHCIAMHU.

* BpInonHATs NpUOIMKEHHBIE BHIYUCICHNS, UCIIOJB3YsI MPABUIIa OKPYTIICHHS,
JieNaTh TPUKHUIKY U OLIEHKY pe3yIbTaTa BHIYUCICHUI.

e OmnepupoBaTh MOHATUSMHU: CTENEHb C LENBIM IOKa3aTeleM; CTaHAapTHAas
dopma 3amucu AEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypajJbHON CTEMEHU;
UCIIOJIb30BaTh MOIXOASIIYI0 (OpMY 3alUCH JEUCTBUTEIBHBIX YHUCEN IS
peleHus: NPaKTUUECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

* OnepupoBaTh MOHATUIMU: CUHYC, KOCHHYC M TAHI'€HC NIPOU3BOJILHOTO YIJIa;
UCMOJNb30BaTh  3alUCh  MPOM3BOJBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHUUYECKUE (PYHKIIUH.

Ypasenenun u nepasencmea

e OnepupoBaTh MOHATHAMH: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE,
panuoHaIbHOE, UPPALMOHATILHOE ypaBHEHUE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPAaBHEHHE;

e BrmonuATs npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelaTh

TPUTOHOMETPUUECKUE YPABHEHHUS.
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BoimonusaTe npeoOpa3zoBaHUs LENbIX, PAMOHATIBHBIX U UPPALUOHATBHBIX
BBIDQXKEHUM UM pPEIIaTh OCHOBHBIE THUIBI LEJBIX, PAUIUOHAIBHBIX U
VPpaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpyMeHATh ypaBHEHMsS W HEPABEHCTBA [UJI PELICHUS MaTEMaTHYECKUX
3a]1a4 U 3a/1a4 U3 pa3Iu4HbIX 00J1aCTel HAyKU U peaJbHON KU3HU.
MogenupoBaTh peajgbHblE CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAXXEHUsI, YPABHEHMS, HEPABEHCTBA IO YCJIOBHUIO 337a4yH, MCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C MCIIOIb30BAaHUEM allrapaTa ajareopsl.

Dynuxkyuu u cpaguku

OmnepupoBath MOHATUSAMU: (QYHKIUSA, CIOCOOBI 3amanusl GyHKIKHU, 00JIacTh
ompeieNeHuss M MHOXECTBO 3HadeHW (QyHKUuH, rpapuk (yHKIUH,
B3aMMHO O0OpaTHbBIC (YYHKITHH.

OnepupoBaTh MNOHATUSAMH: YETHOCTb M HEYETHOCTh (YHKLIMHU, HYIHU
(YHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonws3oBate rpaduku GyHKIUN AJ pelICHUs] ypaBHEHUH.

Ctpouth 1 unTaTh rpaduKu JMHEHHON (QYyHKIUHN, KBaIpaTUIHON (QyHKIIUH,
CTeTeHHON (YHKIIMHU C LIEJIBIM MOKa3aTeseM.

Wcnonp3oBath rpaduku GYHKIUE A0S HUCCIEIOBaHHUS TPOLECCOB H
3aBHCHUMOCTEH TpU peUIeHHH 3a7ad W3 IPYTUX YUYEOHBIX MPEIMETOB H
peasibHOM  JKM3HHM;  BBIpaXaTb (GOpMyJaMU  3aBUCHUMOCTH  MEXIY
BEJIMYMHAMHU.

Hauana mamemamuueckozo ananusza

OmnepupoBaTh TOHATUSMHU: TOCJIEIOBATEIbHOCTh, apudmeTnyeckas Hu
reoOMEeTpUYECKasi IPOTPECCUH.

OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaromas TIeoMeTpUyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBAIOIIEH reOMETPUUECKON TPOrPECCUH.
3amaBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U IPOTPECCHN IS PELLICHMS
peanpHbIX 337a4 IPUKIAJIHOIO XapakTepa.

Mmnuoorcecmea u nocuxka

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPALMU HAJl MHOKECTBAMM.
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIM  ammapar Uil ONMCAaHMs
peasbHbIX MPOLECCOB U SIBICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yueOHBIX
IIPEAMETOB.

OnepupoBaTb  NOHATUSAMHU:  ONpPENEIEHUE,  Teopema,  CIEACTBUE,
JI0Ka3aTeIIbCTBO.
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I'eomeTpusn

[IpeameTHBIC pe3yNbTaThl HM3YyYEHHUS TEOMETPUU Ha 0a30BOM YpOBHE
OPUEHTHPOBAaHbl Ha JOCTWIKEHUE YPOBHS MaTEMATUYECKOM TI'PAMOTHOCTH,
HEOOXOAMMOTO0 JIJIsl YCIIEIIHOTO PEIICHUs 3a/7a4 B PEATbHOM KU3HU M CO3/IaHUE
YCJIOBUM JIJIs1 UX OOIIEKYJIBTYPHOTO PAa3BUTHSI.

OcBoenue yueOHOro kypca «I'eomeTpus» Ha 0a30BOM YypOBHE CpPEIHETO
oOmero oOpa3oBaHMsl JOJDKHO oOOecreuuBaTh  JIOCTHOKEHHE — CIEAYIOIIMX
PEeAMETHBIX 00pPa30BaTEIbHBIX PE3YJIHTATOB:

* OnepupoBaTh MOHATHUSAMH: TOUYKA, MPSMasi, TUIOCKOCTb.

 [IpuMEHSTh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HHUX MPH PEIICHUH
Te€OMETPUUYECKUX 3a/1a4.

* OnepupoBaTh MOHITHIMH: TTAPAJUICITLHOCTD U MEPICHANKYISAPHOCTD MPSIMBIX
Y TUIOCKOCTEH.

o KnaccuduimpoBaTbh B3aWUMHOE pPACIOJIOXKEHUE MPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

e OnepupoBaTh TOHATUSAMHU: JBYTPAaHHBIA yTOJ, TPaHW JBYIPAHHOTO YIIIA,
peOpo ABYTrpaHHOTO YIJIa; JUHEWHBIH YTroJj JBYIpPAaHHOTO yTIja; TpaaycHas
Mepa IBYyTPaHHOTO yTJa.

e OnepupoBaTh TMOHSATHUSAMHU: MHOTOTPAHHUK, BBIMYKJIBIA H HEBBIMYKIIbIH
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUJIBHBII MHOTOTPAHHUK.

» Pacrio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAHHUKOB (IMMpaMHaa; MPHU3MA,
IPSIMOYTOJIBHBIN Mapasuiesenuie, Ky0).

o KnaccuummpoBaTh  MHOTOTPDAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKAMU (BBIMYKJIBIE W HEBBITYKJIblE MHOTOTPAHHUKH;, MPAaBUIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, ITAPAJUICIICTIUIIC IBI).

* OnepupoBaTh MOHATHAMH: CEKYIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

* OOBSICHATH MPUHIIMUITBI TIOCTPOSHUS CEUCHUH, UCTIONB3YsI METOJI CIIEIIOB.

e CTpOUTHh CEYCHHUS MHOTOTPAHHHKOB METOJOM  CIICJIOB,  BBIMOJIHSITH
(BBIHOCHBIE) TUTOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD: BUJ
CBEpXY, COOKY, CHHUBY.

 Pemarp 3a7aun Ha HAXO0XKJICHWE TEOMETPUYECKHUX BEIIMYMH MO 00pa3iam Wiu
aJITOpUTMaM, TPUMEHSIS M3BECTHBbIC aHATUTHUYECKUE METOMABI MPH pPEIICHUH
CTaHIApPTHBIX MaTEeMaTHYEeCKHX 3a7ad Ha BBIYMCIICHHUE PACCTOSHHUUA MEXKIY
IBYMsI TOYKaMH, OT TOYKH IO TPSMOH, OT TOYKH IO TUIOCKOCTH, MEXKIY
CKPEIIUBAOIIMMHUCS MTPSIMBIMHU.

 Pemarp 3a7aun Ha HAXO0XKJICHNE TEOMETPUYECKHUX BEIMYMH MO 00pa3iam Wiu
JITOPUTMaM, TIPUMEHSSI M3BECTHBIC aHAJIMTHYSCKAE METOJbI NPH PEIICHHH
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CTaHAAPTHBIX MAaTEMaTUYECKHX 3a7a4 Ha BBIYMCICHHE YIJIOB MEXIY
CKPCIIMBAIOIMMHUCSA NPSIMBIMUA, MEXAY NPSIMOM M INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI U IUIOLIAIM TOBEPXHOCTEH MHOTOTPaHHHUKOB (IIPU3Ma,
NUpaMuja) € MNPUMEHEHHEM (OPMyJ; BBIUMCIATH COOTHOILIEHUS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAaMHU MTOI0OHBIX MHOTOTPAHHUKOB.
OnepupoBaTh NOHATUSAMHU: CUMMETPHS B IIPOCTPAHCTBE; LEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.
W3Bnekarb, mnpeoOpa3oBelBaTh U HHTEPNPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UIYypax, MpPEICTaBICHHYIO Ha
4epTekax U pUCyHKaX.

[TpumeHsaTh reoMeTpuuyeckue QakThl i PELIEHUS CTEPEOMETPUUECKUX
3a1a4, MPEAIoiararolMx HECKOJIBKO I1aroB pELIEHUs, €CIU yCJIOBUSA
IPUMEHEHUS 33J1aHbl B IBHOM (popMe.

[IpuMensaTs mpocTeWIIME MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a4a4.
[IpuBoauTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.
[IpyMeHATh MOJy4EHHBbIE 3HAHUSA HaA IPAKTUKE: AHAIM3UPOBATH PEAbHBIC
CUTyallUd W NPUMEHATHh W3YUYEHHBIE MOHATHS B MPOLECCE NOUCKA PELICHUs
MaTeMaTHUYeCKu CHOPMYTHUPOBAHHONW MPOOIEMBI, MOAECTUPOBATH PEAbHBIC
CUTyallUM Ha SA3bIKE TE€OMETPHUM, MCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHM M TeopeM, ammapaTa anreOpsl;
pelaTh NPaKTUYECKUE 3a1a4i, CBA3AHHBIC C HAXOXKIECHUEM I'€OMETPUUYECKUX
BEJINYVH.

11 kiaace
A.]Il“eﬁpa 1 HAYAJIa MAaTEeMATH4YeCKOIro aHaJiu3a

Yucna u évluucnenus

OmnepupoBaTh MOHATUSMHU: HATypalbHOE, IIEJI0€ YHCIIO; HCIOIb30BATh
NpPU3HAKH JEIMMOCTH IIeNIBIX YHCEN, pPAa3JIOKEHHUE YHUClia Ha TIPOCThIE
MHOXHTEJH [T PeIIeHHS 3a/ad.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHATIBHBIM IT0KA3aTEJIEM.
OmnepupoBaTh MOHATUSMH: JoTapu(M YHMCIA, NECATHYHBIE M HATypallbHbIC
aorapu@mel.

Ypaeueuuﬂ U Hepaeencmea
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[IpumensTb CcBOICTBa CTemeHH [UIsi MPEoOpa3OBaHUA  BBIPAKECHHIA;
ONEpPUPOBATh TOHATUSAMHU: IIOKA3aTEIbHOE YPABHEHUE W HEPABEHCTBO;
pemaTh OCHOBHBIE TUITBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.
BoimonusaTe mpeoOpa3oBaHUsl BBIPAKEHUH, COAEPXKAIIUX JIOrapu(Mbl;
OIEpUpPOBaTh MOHATHUAMMU: JIOTAapUPMHUUECKOE YpAaBHEHHUE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPAaBHEHHUI U HEPABEHCTB.
Haxonuts pemenus npocTenmnx TPUrOHOMETPUIECKUX HEPABEHCTB.
OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ pEeIlCHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM JUISA PEIICHUs MTPAKTUYECKUX
3aj1ay.

HaxonuTte pemeHns npoCTeHINX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
YPABHEHUM U HEPABEHCTB.

MonenupoBaTh pealbHBIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAKCHUSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM ammapaTa aareOpbl.

Dyukyuu u 2paguxu

OnepupoBaTh NOHATUSAMU: TNEpUOAMYECKAs  (QYHKLUMS, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKLIMH, TOYKH JKCTpeMyMa (QYHKIHMM, HauOoiblliee U
HauMEHbIIEEe 3HAUYCHUA (YHKIUM Ha MPOMEXKYTKE; MCIOJIb30BaTh UX IS
UCCIIe0BaHMsl PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBarh MOHATUAMH: TpadUKU MOKA3ATEIbHOU, JOrapupMUYECKON U
TPUTOHOMETPUUECKUX (QYHKIUH; U300paxkaTb HMX Ha KOOPAMHATHOMN
IJIOCKOCTH U UCIIOJIB30BATh ISl pELICHUS] YPABHEHUM U HEPABEHCTB.
N306paxaTh Ha KOOPAUHATHON MJIOCKOCTH TPaQUKU JTUHEHHBIX ypaBHEHUIN
Y UCIIOJIB30BaTh UX JUISl PELIEHUSI CUCTEMBI JINHEWHBIX YPABHEHUN.
Wcnonp3oBate rpaduku GQyHKOUH A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX YU€OHBIX AUCHUTUIHH.

Hauana mamemamuueckozo ananusza

OmneprpoBaTh MOHATUSMU: HEMpepbIBHAS (QYHKIUS; MPOU3BOIHAS (PYHKINU;
UCIIOJIb30BaTh T'€OMETPUUYECKUI U (PU3MUECKUN CMBICT MPOU3BOIHON IS
pemeHus 3aaad.

Haxomute  mpou3BOAHBIE — BJEMEHTApHBIX  (QYHKUWH,  BBIUUCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BEACHMS], YACTHOTO (DYHKIIMH.

Wcnonb3oBaTh  MpOM3BOAHYIO  JUIA  HCCAeAOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb W 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl HMCCIENOBAHUSA K
MIOCTPOEHUIO TPAPHUKOB.
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* lcmonb30BaTh TPOM3BOMHYIO JJIS HAXOXKACHUS HAWIYUIIETrO PEIIeHUs B
NPUKIIAJHBIX, B TOM YHCIIE COIIMATbHO-OKOHOMHYECKHX, 3a/1a4ax.

e OrmepupoBaTh TOHSATHSAMHU: TI€PBOOOpa3Hasi © HWHTErpall; IOHHMATh
TeOMETPUYECKUI U (PU3NUECKHI CMBICI HHTETpaJa.

* HaxomuTh epBOOOpA3HBIC JEMEHTAPHBIX (DYHKIIHIA; BBIYUCIISTh HHTETPAIT
no popmyne Horotona—Jleitouua.

* Pemarp npuknagHble 337a4d, B TOM YHCIE COIHMAIbHO-YKOHOMHYECKOTO U
(Gu3MUECKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITN3a.

I'eomeTpus

11 xaacc
e OnepupoBaTh TOHIATHSAMU: UIMHAPUYECKAS] TOBEPXHOCTh, 0Opa3yrOIIHe
HWIMHAPUYECKON TMOBEPXHOCTH; UHWIMHAP; KOHUYECKAs] IMOBEPXHOCTb,
oOpa3syromue KOHHYECKON MMOBEPXHOCTH, KOHYC; ceprueckasi TOBEPXHOCTb.

Pacmo3naBats Tena BpamieHus (IWIHHAP, KOHYC, cdhepa u mmap).

OOBACHATH CITOCOOBI OTyUEHUS TeJl BpaIllCHUS.

KnaccuduupoBaTs B3aMHOE pacronoxeHue cepsl U MI0CKOCTH.

* OnepupoBaTh MOHATHIMH: IIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA
CerMeHTa; IIapOBOM CIIOW, OCHOBAaHHE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO
CJIOS; IIAPOBON CEKTOP.

* Beiuncnate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tell  BpallleHus,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyI.

e OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy U
ONHMCaHHBINA OKOJIO cdepbl; chepa, BOUCAaHHAS B MHOTOTPAHHUK WM TeJO
BpalllCHUS.

* BBIUNCIIATH COOTHOWIECHUS] MEXIY IJIOUIAIIMHU MOBEPXHOCTEH U 0O0bEMaMU
IMOJIOOHBIX TEJI.

» N300paxaTh u3ydaemble (DUTYpBl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

* BBIMONHATE  (BBIHOCHBIE) TUIOCKHE YEepPTEXKHU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tl
BpALLCHHUS.

» M3Briekatb, WHTEPIPETHPOBAT, M MpeoOpa3oBbIBaTh HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax.

» OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.
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* BBITIONTHATE JCHCTBHUS CIIOKCHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMH CBOHCTBAMHU OHHU
0071a1a10T.

* [IpuMeHSTH MPaBUIIO NapaJUICIICITUIIC/IA.

* OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpPaMH, CKaJSIPHOE TMPOW3BEJCHHWE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILTAHAPHBIE BEKTOPBI.

* HaxoauTh CyMMy BEKTOPOB U ITPOU3BEICHNUE BEKTOPA HA YMCIIO, YTOJI MEXITY
BEKTOPAMH, CKAJSIPHOE TIPOM3BEICHUE, PACKIAIbIBATh BEKTOpP I10 JBYM
HEKOJUTHHEAPHBIM BEKTOpaM.

* 3a/aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

 [IpuMeHITh TeoMeTpUYecKhe (akKThl JUISI PEHICHHS CTEPEOMETPUUCCKHX
3a/a4, IMPEANONaraloliMX HECKOJbKO IIIaroB pEIIeHHs, €CIH YCIIOBHUS
NIPUMEHEHUS 33JIaHbI B IBHOH (hopMe.

 Pemath mpocreiiiire reoMeTpUYSCKUE 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/IA.

e PemmaTe 3amauM Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIIEHWH U
HaXO0XJICHWE TEOMETPUYECCKUX BEIMYMH 10 00pas3laM WM ajIropUTMaM,
NIPUMEHSISI U3BECTHBIE METOBI IIPH PEIICHUU CTAHIAPTHBIX MaTEMaTHUSCKHUX
3ajad4.

o [IpuMeHSATH TpOCTEHIIME MpOrpaMMHBIC CpPEACTBA W DJICKTPOHHO-
KOMMYHHKAI[MOHHBIC CHCTEMBI IIPH PEIICHUH CTEPEOMETPUUYCCKUX 3a/1a4.

 [IpyBOIUTL TIPUMEpPHI MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TPHPOJE U
YKU3HU, pacliO3HABATH MPOSBJICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

 [IpyMeHSTh MMOJIydYeHHbIC 3HAHHMS Ha MPAKTHUKE: aHAJIM3UPOBATh peabHbIC
CUTYallud ¥ MPUMCHSTh M3YUYCHHBIC MOHATHS B IPOIECCE MOMCKA PEIICHHS
MaTeMaTHYECKH CHOPMYTUPOBAHHONM MPOOJIEMBI, MOJCIUPOBATh PEalIbHBIC
CUTyalldd Ha S3bIKE T'€OMETPHH, HCCIIe0BaTh MOCTPOSCHHBICE MOJAEIU C
UCIIOJIb30BaHUEM T'€OMETPHUSCKHUX TMOHITHH W TEOpPEM, amrmapaTra aiareOpsl;
peliaTh NpakKTHYSCKUEe 3a]]a4d, CBA3aHHBIC ¢ HAXOXKICHHEM I'€OMETPHYCCKHUX
BEJIMYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 xmacc (170 gyacoB)

Ne Ha3Banue pa3nena OcHoBHOE OcHOBHBIE BUABI
n/n (TemBbI) coJep:kaHue pas3aena AeITeJIbHOCTH 00y4arouXxcst
(umMcJI0 YacoB) (TeMbI)

1 IToBTOpeHue 3a Kkypc | Anrebpanueckue
5-9 knaccosn BbIpaXkeHus.  YucioBbie
(7 9) HEpPABEHCTBA u

HEpPaBEHCTBA nepBOi
CTENEHU C OJIHUM
HEN3BECTHBIM.
KBanpatHsbie KOpHU.
JlvuHeiiHble ypaBHEHHS U
CUCTEMBI YPaBHEHHUH.
Jluneiinas byHKIHS.
CpoiictBa u  rpaduku
GyHKIHHA.

KBanpaTtHbele ypaBHEHUS.
KBanparnunas QyHKums.
KBanpaTHble HepaBeHCTBa.
[Iporpeccun u crnoxXHBIE
MPOLIEHTHI. Haugano
CTaTUCTHUKH.

2 MHoxecTBa MHOXxecTBO, onepanun Hcnoab3oBaTh TEOPETUKO-
PALMOHAJIBHBIX H HaJ MHOXXECTBAMHU. | MHOXXECTBEHHBIN ammapar i
JelcTBUTEIbHBIX JnarpaMmsbl ONHMCaHus XoJa peuenus
quce. Oitnepa—BenHa. MaTEMATHYECKUX 3a;adq, a
PauunonanbHble PannonanbHble 4HCna. | TAKXKE pealbHBIX IPOLECCOB U
YPABHEHUA U OOBIKHOBEHHbBIE U | ABJICHHI, NpU PELICHUU 3a1a4y
HEepaBeHCTBa JECSITUYHBIE apoOu, | U3 Ipyrux y4eOHbBIX PEIMETOB.
(14 v) MPOIICHTHI, OECKOHEYHBIC OnepupoBaTh NOHSITUSIMHU:

NepUOMYecKue  JIPOOU. | pallMOHAIbHOE 4HCIIO,
Apudmernaeckue JNIEUCTBUTEIILHOE qH1CII0,
omnepanu C | OOBIKHOBEHHAS IpoOb,
pauroOHaIbHBIMU necsiTuuHas ApoOb, MPOLEHTHI.
YHCcIaMHy, peodpa3zoBaHus BeinmoanaTs
YHUCIIOBBIX  BBIpaXEHHH. | apudMeTHUECKHEe ONepaluu ¢
[Ipumenenne npobeil U | palMOHAIBHBIMU u
MPOLICHTOB JUISI PELICHHUsS | JEUCTBUTEIBHBIMU  YHCIAMU;
NPUKIAIHBIX  3a7ad U3 | IPUOMMKEHHBIE  BBIYUCIICHUS,
Pa3InYHBIX oTpaciei | UCronb3ys IpaBuiIa
3HaHUU U PCAIBbHOU | OKPYTJICHUS.
KU3HHU. desatp  NPUKMAKY H
JleiicTBUTENBHBIE OLIEHKY pe3yibrara
yucna. PanyvoHanbHbIE W | BBIYMCICHUM.
UppaLMOHATIbHBIE  YHUCJIA. OnepupoBaTh NOHATHSIMU:
ApudmeTrnueckue TOXJIECTBO, ypaBHEHUE,
orepanuu C | HEpaBEHCTBO; 1enoe U
JEHCTBUTEIbHBIMU panroHaNbHOE ypaBHEHUE,
yucnamu. [TpubnnxEHHbBIC | HEPAaBEHCTBO.

29




BBIYHCIICHUS], npaBuia
OKpYIJIEHUS, NPUKHUIKA H
OIICHKA pe3yabTaTta
BBIYUCIICHUM.

ToxnecTsa u
TOXJIECTBEHHBIE
npeoOpa3oBaHusl.
YpaBHeHue, KOpPEHb
ypaBHeHus. HepaseHCTBO,
peuieHue HEpaBEHCTBA.
Metoa HHTEPBAJIOB.

Pentenye 1emplx H
JIPOOHO-PAMOHATBHBIX
YpaBHEHUHN U HEPABEHCTB

BoIinoaHATH
npeodpa3oBaHusl  ICIBIX U
palMOHATBHBIX BBIPAKEHUM.

Pemiate OCHOBHBIE THIIBI
LENBIX HppaLMOHATIBHBIX
YpPaBHEHU U HEPABEHCTB.

IIpuMeHATH palMOHAIbHBIC
YpaBHEHUS W HEPABEHCTBA IS
pelieHus MaTEMaTHYECKHUX
3a7a4 W 3a4ad U3 Pa3TUYHBIX
obmacTeii Hayku U peaqbHOU
KU3HU

Beenenne B

cTepeoMeTPHUI0
(10 9)

OCHOBHBIE  TOHSTHUSA
CTepEeOMETPUU: TOUKa,
npsimas, TJIOCKOCT,
npoctpanctBo.  [IpaBuna
U300paKeHUS Ha
pUCYHKax: H300paxkeHus
MIIOCKOCTEH,
NapajuleIbHBIX  MPSMBIX
(oTpe3koB), CepeIuHbI
OTpe3Ka. [TonsiTus:
nepeceKaroIuecs
IJIOCKOCTH,

NnepecCKkarommecsa mnpsamMas
" IIJIOCKOCTBD.

3HaKOMCTBO c
MHOTOT'PaHHUKAMH,
u300pakeHune
MHOTOT'PAaHHUKOB Ha
pUCYHKaX, Ha

MPOCKITMOHHBIX YepPTEkKax.
HavannHble cBenaeHus o
Kybe u mnHupammpae, HX

pa3BEPTKM W MOJEIHM.
Ceuenus
MHOT'OTPaHHUKOB.
[Tonstue 00
AKCHOMaTHYECKOM
MIOCTPOEHUH
CTEPEOMETPUN:  AKCUOMBI
CTEpEOMETPUH u

CJIICACTBHUA U3 HUX

AxTyanu3upoBaTh (aKTel U
METO/IbI IUTAaHUMETPHH,
pelieBaHTHBIE TEME.

[TomyuaTe mpeacTaBieHUs O
MPOCTPAHCTBEHHBIX  (hUTypax,
pazbupath MpoCTeHIe
npaBuia M300paXKEHHUS ITUX
uryp.

Wzobpaxxate  mpAMyro U
MJIOCKOCTh Ha PUCYHKE.

PacnioznaBatb
MHOTOTPaHHUKH, NUpaMULIy,
KyO, Ha3bIBaTh MX 3JICMEHTHI.

Henatrb  pucyHoxk  Kyoa,
MUPAMHJIBI, HAXOUTH OLTHOKYU B
HEBEPHBIX U300paKECHUSX.

3HAKOMHTLCS C CCUECHUSIMH, C
METOJIOM CJIe/IOB; UCIOJIb30BaTh
IUIsL TIOCTPOEHUS CEUYCHHSI METOJT
CIIEIOB, KpaTKO 3alHChIBaTh
11aru NOCTPOCHUS CEUCHHUS.

Pacnio3naBate BUJ ceueHUs U
OTHOIIIEHUH, B KOTOPBIX
ceyeHHe JenuT pebpa Kyoa,
HAXOJUTh IJIOMIAb CEUCHHUS.

Hcnonp3oBate mopobue mnpu
pelleHny 3a7ad Ha MOCTPOCHUE
CCUYCHMUI.

3HaAKOMUTHCS c
aKCMOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPUHU, C
aKCMOMaMH  CTEPEOMETPUU U
CIIEICTBUSIMU U3 HUX.

NnmroctpupoBaTh  aKCHOMBI
PUCYHKaMH U TpUMEpaMu U3
OKpYXKaromiel 00cTaHOBKU

DOyHKIUH U rpaguKu.
Crenens ¢ neabiM

CIIOCOOBI
GyHKUIMH.

DyHKIMA,
3aJlaHus

OnepupoBaTh NOHSITHSIMH:
GyHKIMS, CrMOCOOBI  3amaHus
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MoKa3aTejieM
(14 4)

oOpatHbIe
I'padux

Bzaumuo
byHKIHH.
byHKIMN.

O6nactp ompeaeneHus
U MHOXECTBO 3HAYCHHH
bynkunn. Hynu dyHkmm.
[IpomexyTku
3HAKOITOCTOSIHCTBA.
YeETHbIC Hu HEUETHRIC
byHKIHH.

Crenenp C
MOKa3aTeJIEM.
CranpaprtHas dopma
3allUCU  JIEUCTBUTEIILHOIO
qucia. Hcnons3oBaHue
MOAXOIAIIENR dhopmbl
3allUCH  JICHCTBUTEIIHHBIX
yucen AN pElICHHs
MpaKTUYECKUX 3alad M
MPE/ICTABJICHUS TaHHBIX.

CreneHHast GyHKIHS C
HATYPJIbHBIM H  LEJIBIM
nmokasareiieM. E€ cBoiicTBa
u TpaduK

LEJILIM

GbyHKIMH, B3aMMHO OOpaTHBIE
byHKIHH, o0JacTe
ONpeNeNIeHus ¥ MHOXKECTBO
3HaYeHH QyHKIUH, Trpaduk
byHKIMH; 4ETHOCTh U
HEYETHOCTh  (PyHKIUM, HYyIH
¢byHKIMH, IIPOMEXYTKH
3HAaKOIOCTOSIHCTBA.

BbInoHATH
npeodpa3oBaHUsl CTENECHEH C
LEJIBIM MTOKa3aTeIeM.

Hcnoab3oBarh
CTaHJapTHYI0 (opMy 3amucu
JNEUCTBUTEIILHOIO YHCIIA.

®opmyIMpOBaTH u
WIIOCTPHPOBATH
rpajpuyecku
CTETeHHON (YHKLNH.

Boipaxkathb dbopmyaamu
3aBUCUMOCTH MEXKITY
BEIIMYMHAMHU.

Hcnoab3oBate unudposbie
pecypcbl Ul TIOCTPOCHHMS
rpaduKoB (GYHKIMU U U3YUCHUS
UX CBOMCTB

CBOMCTBA

Apupmernyeckuii
KOpPEeHb n—O0 CTeNeHH.
HppaunonaabHbie
YPABHEHHSA U
HEepPaBeHCTBA

(18 u)

Apudmernaeckuit
KOpPEHb HaTypaJIbHOU
crenenn. JleiictBus ¢
apu(METHUECKUMHU
KOPHSIMU n—OU CTETIEHH.

Pemenue
VPPALMOHATIBHBIX
YPAaBHEHU U HEPABEHCTB.

CgoiictBa u rpaduk
KOpHSI n-OM CTETEeHU

DopMyIMPOBATH,
3alUChIBATH B
CUMBOJIHYEeCKOH d¢opme u
WIKCTPUPOBATH NPUMEpPaMHu
CBOMCTBA KOPHS n-0M CTEIICHHU.

BbInoaHATH
npeoOpa3oBaHUs
HPPALIMOHATIBHBIX BBIPAKEHUH.

Pemiate OCHOBHBIE THIIBI
VMPPALMOHAIIBHBIX YPAaBHEHUU U
HEPaBEHCTB.

IIpuMeHATH Al pelieHus
Pa3IHYHBIX 3agayu
VMPPALMOHAJIbHBIE YPAaBHEHUS U
HEPaBEHCTBA.

Ctpouth, 4UTaTh TpaduK
KOPHSI n-OU CTEIIECHHU.

Hcnoan3oBars uudposbie
pecypchl Uil MOCTPOCHHUS
rpagukoB GYHKIHMN U U3yICHHS
HX CBOWCTB

IIpsimble ¥ MI0CKOCTH B3anmuoe AxTyanu3upoBaTh (akTel U
B IIPOCTPAHCTBeE. PacCIOJIOKEHUE TPAMBIX B | METOIBI IUTAaHUMETPHH,
IHapaniejJbHOCTH IIPOCTPAHCTBE: pEEBaHTHBIE TEME, MPOBOAUTH
NPSAMBIX U IIEPECEKAIOIINECH, aHAJIOTHUH.

IVIOCKOCTEeH napasuielIbHbIe u IlepeunciATb  BO3MOKHBIE
19 9) CKpEIMBAIOIINECS CIOCOOBl  PACIIONIOKEHHS JIBYX
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IpsIMBIE.
[TapannenbHOCTD
IPSAMBIX U IUIOCKOCTEW B
IIPOCTPAHCTBE:
napajuleJbHbIE MpsIMbIE B
IIPOCTPAHCTBE;
[apajuIeIbHOCTh TpEX
IPSIMBIX; ApauIeIbHOCTD
OpsIMOM M IIOCKOCTH.
Vbl C
COHAIIPaBJIICHHBIMU
CTOPOHAMH; YTOJI MEXKAY
IPSIMBIMU B IIPOCTPAHCTBE.

[TapannenbHOCTD
IIJIOCKOCTEM:
napasuieJIbHbIe MIIOCKOCTH;
CBOMCTBAa  IapajuIEeIbHBIX
IIJIOCKOCTEM.

[Ipocreiimue
IIPOCTPAHCTBEHHBIE
burypel Ha TUIOCKOCTH:
TETpa’Ip, KyO,
napasuiesenumnesn;

MMOCTPOEHUE CEYEHUI

MPSAMBIX B HPOCTPAHCTBE,
WJUTIOCTPUPOBATH ux Ha
npuMepax.

JlaBaThb omnpeaeeHue
CKpCHINBAIOIINUXCA MMpsMBIX,
dhopmynupoBaTh MIPU3HAK

CKPEUIUBAIOIINXCA TMPSAMBIX H
NPUMEHATh €ro MpU PEUICHUH
3aja4.

Pacno3naBath
Ha3bIBaTh €€ DJICMEHTEHI.

CTpouTh ceueHHUs IPU3MBbI Ha
TOTOBBIX YEPTE)KAX.

[lepeuncnars
CIIOCOOBI

npu3My,

BO3MOJKHBIE

B3aMMHOTI'0
pacroyioKeHust ~ OpsAMOd |
IJIOCKOCTH B MPOCTPAHCTBE,
MPUBOJAUTH  COOTBETCTBYIOIIUE
MPUMEPBI U3 PEATTbHOMN KU3HHU.

[aBatb OIIpEelEIICHUE
MapajuyIeIbHOCTA ~ OPSIMOM |
IIJIOCKOCTH.

DopmyIIHpPOBATH MpU3HAK
[MapaJUICIbHOCTH  IPSIMOM U
IJIOCKOCTH,  YTBEPKIEHUE O
IpsIMOM  IEpecedYeHuss  JBYX
IJIOCKOCTEN, MPOXOIAIINX
yepe3 napajiiesibHbIe MPsIMBbIE.

Pemars MPaKTUYECKUE
3a/1a4yd Ha MOCTPOEHUE CCUCHUI
MHOT'OTPaHHUKA.

OOBSICHATH
B3aUMHOTI'O
IJIOCKOCTEM.

JlaBaTh
napajuieIbHbIX
MIPUBOJUTH
peanbHOM
OKpYKaroleun
WJUTIOCTPUPYIOIINE
MapajIebHOCTh MIOCKOCTEM.

Hcnonws3oBarts IIpU3HAK
MapajieIbHOCTH JBYX
IJIOCKOCTEN, CBOMCTBA
MapajuIeIbHbIX IIOCKOCTEN MPHU
pelIeHnu 3a/1ay Ha MOCTPOCHHUE.

OOBSICHSATH, UYTO Ha3bIBAETCS
napauieIbHbIM
MIPOEKTUPOBAHUEM u KaK
BBITIOJIHSIETCS. TTPOCKTUPOBAHUE
(buryp Ha MI0CKOCTb.

N3006pakaTh B MapauienbHOM

cly4an
pacIoIOKEeHUs

ompeereHne
MJIOCKOCTEIA;
IPUMEPHI H3
KU3HNU n
00CTaHOBKH,
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MPOCKLIUU pa3iuyHbIe
reOMETpUUYECKHE (PUTYPBI.
MopenupoBats peanbHbIe
CUTyallMu Ha SI3bIKE T€OMETPHH,
HCCIIEI0BATh IIOCTPOECHHbIE
MOJEIH C  HCIOJIb30BAHHEM
r€OMETPUYECKUX TTOHATHM.
Hcnonb3oBath pu penieHnu
3aJla4 Ha TOCTPOEHUE CEUEHUN

MOHSITHE napajuieIbHOCTH,
[IPU3HAKU u CBOMCTBA
napajulefibHbIX ~ OpSMBIX — Ha
IIJI0OCKOCTH
DopmyJibl Pannannas mepa yria, OnepupoBaTh NOHATUAMM:
TPUTOHOMETPHH. €UHUYHAs OKPYXHOCTb. | CHHYC, KOCHMHYC M TaHIEHC
Tpuronomerpuueckue | [IoBOpOT TOUKM BOKpPYT | MPOU3BOJIBHOIO yIJia.
YpPaBHeHHS Hayajia KoOOpAuHarT. Hcnoan3oBatb 3alUCh
(354) CuHyc, KOCHHYC W | IPOM3BOJILHOTO yIJIa  4epe3
TaAHTE€HC YHCIIOBOTO | 00OpaTHBIE TPUTOHOMETPUIECKHE
apryMeHTa. Apxkcunyc, | GyHKIHM.
APKKOCHHYC U apKTaHTEHC BeimoanaTs
YHCIIOBOTO apryMeHTa. npeoopa3oBaHuA
Tpuronomerpuueckasi | TPUTOHOMETPUUECKHUX
OKPYHOCTb, BBIPAYKCHU.
OIIpelIeIICHUE Pemiars OCHOBHBIE THIIBI
TPUTOHOMETPHYECKHUX TPUTOHOMETPUUECKHX
byHKUIMI YHUCJIOBOIO | YPaBHEHUI
apryMeHTa.
OcHOBHbIE
TPUTOHOMETPHYECKHE
bopmybI.
[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAXKEHHUI.
Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU
Hepnenaukyasipocts | [lepnieHaukyasipHbie AKTyanu3upoBath (akThl H
NPSAMBIX U NpsIMbIE B IPOCTPAHCTBE. | METOJIbI MJIAHUMETPUH,
IJIOCKOCTei [lapannensHple  MpsIMBIE, | pEIEBAHTHBIE TE€ME, MPOBOJIUTH
(A5 a) NEePIEHIUKYIISIPHBIC K | aHaJIOTUHU.
IUIOCKOCTH. OOBACHATH, KaKOHW  yrou
[lepnieHqUKyYIAPHOCTD Ha3bIBa€TCS  YIJIOM  MEXIY
OpsIMOM M IUIOCKOCTHU: | MEPECEKAIOIIUMHUCS — MPSMBIMU,
NepHeHINKYISIPHbIC CKPEUIUBAIOIIUMUCS  MPSIMBIMU

OpsiMble B IPOCTPAHCTBE,
IPSIMBIE TapaJUIEIbHBIE U
NEPIICHIUKYIISIPHBIC K
IIJIOCKOCTH, IIPU3HAK
NEPIECHIUKYIAPHOCTH

OpsAMOM U IUIOCKOCTH,
TeopeMa 0 IpsIMOI

B IIPOCTPAHCTBE.

JlaBatb OIIpelIeIICHUE
NEPIECHIUKYISIPHBIX MPSIMBIX U
IIPSIMOM, TNEPIEHIUKYISIPHOU K
IJIOCKOCTH.

Haxomute  yrael  Mexnay
CKpPELIUBAIOIIUMUCS  MPSIMBIMU
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NEPIEHAUKYIISIPHON
IUIOCKOCTH

Ilepnienqukysip u
HAKJIOHHBIC:  PAcCTOSIHUE
OT TOYKHM [0 IUIOCKOCTH,
paccTosiHue OT MPSAMOM 10
IIJIOCKOCTH.

B Ky0Oe U nupamue.

[IpuBoauTe TpUMEpPHl U3
peanbHOM JKU3HU 51
OKpY KaroIen 00CTaHOBKH,
WJUTIOCTPUPYIOLIUE
MEPIEeHIUKYIISIPHOCTD NMPSMBIX B
IIPOCTPAHCTBE u
MEPIEeHIUKYISIPHOCTD MIPSIMON K
IIJIOCKOCTH.

®opmyHpoBaTh  MPU3HAK
MEePHIEHIUKYISIPHOCTH  TPSIMOM
U TJIOCKOCTH, IPUMEHSTH €ro Ha
IIPaKTHUKE: OOBSICHATH
MePIEHIUKYISIPHOCTD pebpa
Ky0a W JMaroHajiM €ro rpaHH,
KOTOpasi €ro He COJEPXKHT,
HaxoJIUTh JUIMHY JAHaroHaIu
KyOa.  Bwuucnare  BBICOTY
MPaBWIBHON  TPEYTOJbHOU H
IIPAaBUJILHOM YETBIPEXYTOIBHOMN
UpaMu/I 1o JTHHAM pEdep.

Pemiate 3a71aun Ha
BBIUMCIICHUS,  CBSI3aHHBIE  C
NEPIEHIUKYISIPHOCTBIO TIPSIMOM
u IJI0CKOCTH, c
UCIOJIb30BAaHUEM IIPU PELIECHUU
IUTAHUMETPUYECKNX (aKTOB U

METOOB.

OOBACHATH, YTO Ha3BIBAIOT
MepHEHIUKYIIPOM u
HAKJIOHHOW  HW3  TOYKH K
IUIOCKOCTH; MPOEKIUEN

HaKJIOHHOM  Ha  IJIOCKOCTb.
OOBACHATH, 4YTO Ha3bIBaeTCA
paccTostHUEM: OT TOYKH 10
IJIOCKOCTH; MEXIY
MapajuIeIbHBIMU  TUIOCKOCTSIMU;
MEXIy NPSIMOM U NapaJljIeIbHON
el IJIOCKOCTBIO; MEXKTY
CKPEUIUBAIOIIUMHUCS TPSIMBIMH.
Haxonuts 31 paccrosiHus B
IPOCTHIX CiIydasx B KyoOe,
nupaMuje, Ipu3Me.
MopenupoBaTe  pealbHbIE
CUTyallMu Ha SI3bIKE T€OMETPHH,
HCCIIEI0BATh IIOCTPOECHHBIE
MOJEIH C  HCIOJIb30BAHHEM
r€OMETPUYECKUX TTOHATHMA.
Hcnonb30oBarh npu penieHnu
3a/la4 Ha TOCTPOEHUE CEUEHUN
teopemy Iludaropa, cpoiicTBa
MPSIMOYTOJIbHBIX
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TPEYTrOJIbHUKOB.

Yrasl Mexay
NPSIMBIMH U
IJIOCKOCTSIMH
(10 )

VYrael B IpoCTpaHCTBE:
yroja MEXIy IpsSMOH U
IUIOCKOCTBIO; JIBYT'PaHHBIN
yroja, JIMHEHHBIA  yroi
JBYTPaHHOTO yTJIa.

[IepnieHAUKYIIAPHOCTD
MIJIOCKOCTEH: MpU3HAK
NEPIEHIUKYISPHOCTU
JIBYX IIOCKOCTEH.
Teopema 0 TpEX
NEPIICHUKYIIApax

AKTyanu3upoBaTh (GakTel U
METO/bI MJIAHUMETPUH,
peleBaHTHbBIE TEME, MPOBOAUTH
aHAJIOTUH.

JaBath omnpeneneHue yria
MEXKy MPSIMON U IUIOCKOCTBIO,
dbopmynupoBaTh  TEOpPEMY O
TpEX  NEepHEeHIUKyIsIpax  H
o0paTHYIO K HEH.

Haxomute  yron  mexny
NpsAMOM M TUJIOCKOCTBIO B
MHOT'OTPaHHUKE, PACCTOSIHUE OT
TOYKU o PAMOM Ha
MIJIOCKOCTH, UCIOJIb3YsI TEOpEMY
0 TpEX  MEePHEHIUKYIAPAX.
IIpoBoauTh Ha YepTexKe
MEPNEHAUKYIAP: W3 TOYKM Ha
npsIMyl0; U3  TOYKM  Ha
IIJIOCKOCTb.

JlaBatb
JBYTPAHHOI'O

onpeeneHue
yrila Hu  €ro
3JIEMEHTOB. OOBSICHATH
PaBEHCTBO  BCEX  JIMHEMHBIX
YIJIOB JIBYTPAHHOTO yTJIa.

Haxonuts Ha yepTexe
IBYTpaHHBIA yron mpu pebpe
MAPaMU/IbI, MIPU3MBI,
napajienenumnesa.

JaBath omnpeneneHue yria
MEXy IUIOCKOCTSIMH.

JaBatb  ompezaeneHue U
¢bopmynrpoBaTh IIPU3HAK
B3aUMHO  MEPHEHIUKYISPHBIX
IIJIOCKOCTEM.

Haxomute  yriel
IJIOCKOCTSIMU B
nUpamMu/e.

Hcnonb30Barh npu penieHuu
3alad OCHOBHBIE TEOPEMbl U
METO/BbI IIJITAHUMETPHUH.

MopenupoBaTe  pealbHbIE
CUTyallMu Ha SI3bIKE T€OMETPHH,
HCCIIEI0BATh MMOCTPOEHHBIE
MOJEIH C  HCIOJIb30BAHHEM
r€OMETPUYECKUX TTOHATHMA.

Hcnonb3oBarh npu pernieHuu
3a/1ad Ha TOCTPOEHUE CEUYCHUI
COOTHOUIIEHUS B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

MEXITY
Kyoe u

10

IHocuaenoBaTeILHOCTH
U IPOrpeccHu

ITocnemoBaTensLHOCTH,
CIIOCOOBI 3aJaHus

OnepupoBaTh NOHATHAMMU:
MOCJIeI0BATEIbHOCTD,
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(6 9) [OCJIEA0BATENBHOCTEH. apupmeTHyecKas u
MoOHOTOHHBIE F€OMETPUYECKAsl  MPOTrPECCHH;
[I0CJIE0BATEIBHOCTH. 0ECKOHEUHO yObIBaroas

Apudmernueckas M | reoMeTpuyeckas — Iporpeccus,
reoMeTpuyecKas CyMMa OECKOHEUHO
nporpeccud. beckoHedHO | yObIBaromeld TeOMEeTpUUYECKON
yObIBaroas IIPOrPECCUMN.
reoMeTpuyeckas 3agaBaTh
IIpOrpeccusl. CyMMma | mocneoBaTesIbHOCTH
OeCKOHEYHO YOBIBAIOIICH | pa3IMYHBIMU CITIOCOOAMH.
T€OMETPUYECKOU IIpumeHATH opmyay
IIPOTPECCHH. @opMyna | CTI0KHBIX  NMPOLUEHTOB  JJIsA
CJIOKHBIX MPOIEHTOB. pelleHMsl 3a7a4 U3 pealbHOU

Hcnons3oBanue MPAaKTUKU (C HCIIOJIb30BAHUEM
MPOTPECCUU ISl PELIEHUS | KaTbKYJsATOPA).
peanbHBIX 3a71a4 Hcnoan3oBaTh CcBOMCTBA
MPUKJIIATHOTO XapaKTepa MOCJIeI0BAaTEIbHOCTEHN u

IPOrpeccuil I PELICHUS
peanbHBIX 3a4ad MPHUKIATHOTO
XapakTepa

11 MHOrorpaHHUKH ITonsarue AxTyanu3upoBaTh (akTel U

(11 49) MHOTOT'PaHHHKA, METObI TJIAHUMETPHH,
OCHOBHBIE AJIEMEHTHI | peJIeBaHTHBIE TEME, MPOBOIUTH
MHOT'OIPAHHUKA, aHAJIOTUU.

BBINTYKJIBIE U HEBBITYKJIbIC JlaBaTh olpezeseHue
MHOTOIPAHHUKH; napajuienenunesa,
pa3BépTKa pacno3HaBaThb €ro BHIBl U
MHOT'OIPAHHHKA. M3y4aTb CBOMCTBA.

IIpusma: n- JaBatb ompeaecieHue
yroJbpHas NpU3Ma; TPaHu U | TUPaMUbl, paClIO3HABATh BUJBI
OCHOBaHUS MPU3MBI; | IUPAMHU]I, dbopMynupoBaTh
mpsiMasi ¥ HaKJIOHHAs | CBOWCTBa pé0ep, TpaHed u
MIPU3MBIL; OOKOBass  H | BBICOTHI MpaBUIIbLHON
MOJIHAs ITOBEPXHOCTH | MUPAMHUJIBI.

MIPU3MBI. Haxonute miomangb MOJIHOU
[Tapamnenenunen, u O60KoBOM [IOBEPXHOCTHU
IPSAMOYTOJIBHBIN MMAPaMUIbI.

napajuiejenunes; M €ero JlaBaThb oIpezeeHue
CBOICTBA. YCEUEHHOU MUPAMUIBI,

[upamupa: n-
yroJib-Hast nupamua,
rpaHu u OCHOBaHHEC
nUpamMubel; OOKOBass W
MOJIHAs MMOBEPXHOCTH
MUpPaMUbl; MPABUIbLHAS U
yCceduE€HHas MUpaMuaa.

OIeMEHTHI
MPU3MBI U TUPAMUJIBL.

[IpaBuibHBIE
MHOTOIPAHHUKHU: TOHSITHE
MPaBUJILHOTO
MHOTOIrPaHHUKA;

Ha3bIBaTh €€ DJIEMEHTHI.
DopMyJIHPOBATH TEOPEMY O

101U O0KOBOI1
MOBEPXHOCTH MPaBUJILHON
YCE€4EHHOU NMUPAMHUJIBIL.

Pemrate 3a7a4n Ha
BBIYMCIICHHE,  CBSI3aHHBIE  C

NUpaMUIaMHu, a TaKke 3a/ladu
Ha [TIOCTPOEHUE CEYECHUM.

JlaBaThb omnpeaeneHue
IIPU3MBbl, pacO3HAaBaTb BHJbI
IpU3M, U300pakaTh MPU3MbI HA
4EepTEXKE.
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OpaBWIbHas IOpuU3Ma U
NpaBUjbHAas  NUPAMHIA;
IIpaBWJIbHAs TPEYroJibHas
nupamMuJa M IPaBUIbHBINA

TETpadp; KyO.
[IpencraBnenue 0
MpaBUIIbHBIX
MHOTOT'PaHHHUKAX:
OKTa’p, JOACKadAp U
HUKOCadIP.

Cummerpus B
MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH,
MPSMOM, IUIOCKOCTH.

DJIEMEHTBl CUMMETPUU B
nupamuax,

napasuieJenunenax,
MpaBUIIbHBIX
MHOT'OIPAHHUKAX.
Breruncnenue
3JIEMEHTOB
MHOTOTPaHHHMKOB:  pEOpa,
JIMaroHalu, YIJIBIL.
[Tnomans 60oKoBOM
MOBEPXHOCTU W  IOJHOM
[IOBEPXHOCTHU IpsAMOM
IIPU3MBI, IJI0IAb
OCHOBaHUH, TEopeMa o
OOKOBOI MMOBEPXHOCTH
IPsIMOi [IPU3MBI.
[Tnomans OOKOBOM
IIOBEPXHOCTHU U

MMOBEPXHOCTU MPABUIHHOMN

Haxonuths miaomanb MOJIHOU

UM OOKOBOM  TMOBEPXHOCTH
IIPU3MBEL.

N3yuats COOTHOIIICHUS
Ditnepa s uucna  pédep,
rpaHein u BEPIIVH
MHOT'OrpaHHUKaA.

N3yuaTe BHIBI MPABUIBHBIX
MHOTOTPaHHUKOB, UX Ha3BAHMS
Y KOJIMYECTBO TpaHEM.

N3yuats CUMMETPHIO
MHOT'OTPaHHUKOB.

OOBICHATb, KaKHe TOYKHU
Ha3bIBAIOTCS CUMMETPUYHBIMHU
OTHOCUTENIbHO JIaHHOM TOYKH,
NpsAMOM  WJIM IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WJIH

IIJIOCKOCTBIO CUMMETpUU
burypsl.

IIpuBoauTh [IPUMEPBHI
CUMMETPUYHBIX ¢buryp B
aApXUTEKTYPE, TEXHHUKE,
MIPUPOJIE.

MopenupoBaTe  peanbHBIC
CUTyalluu Ha SI3bIKE T€OMETPHH,
HCCIIEN0BATh IIOCTPOEHHBIE
MOJEIM C  HCIOJIb30BAHHEM
T€OMETPUYECKUX MOHATHH,
HUCII0Ib30BaTh noxooue
MHOTOTPaHHHUKOB.

nUpaMuabl, Teopema O
[UIOIAAN OOKOBOM
IIOBEPXHOCTU  yCEYEHHOU
UpPaMUIbI
12 O0BémbI [lonsTtue 00 AxTyanu3upoBaTh (akTel U
MHOTOTPAHHUKOB 00BEME. O0BEM | METOMIBI TJIAHUMETPHH,
8 u) ApaMUBL, IPU3MBI pEJIEBaHTHBIEC TEME.

OOBACHATH, KaK HU3MEPSIOTCS

00BEMEL Tell, MPOBOIS
aHaJIOTHIO C  HU3MepeHueMm
IJI0Maae  MHOTOYTOJIbHHKOB.
DopMyJIUPOBATH OCHOBHBIE

CBOMCTBA 00BEMOB.
W3y4aTh, BEIBOAUTH (HOPMYJIBI

0o0béMa IIPSIMOYTOJIBHOTO
napajulelenunena, MpU3Mbl U
MUPaMUIBL.

Boruncnsate 00bEM mpuU3Mbl U
MUPAMHJIBI 110 MX DJIEMEHTaM.
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[IpumenaTsb 00BEM TUTSE
peleHus  CTEPEOMETPUUECKUX
3a7a4 M I HAXOXKICHUS
F€OMETPUYECKHUX BEJTNYHUH.
MopenupoBaTe  peanbHBIC
CUTyallMu Ha SI3bIKE T€OMETPHH,
HCCIIEI0BATh MMOCTPOEHHBIE
MOJEIHM C  HCIOJIb30BAHHEM
r€OMETPUYECKUX MOHSATHUN

13

IToBTOpEHHUE,
00001IEHHE,
cucTeMaTu3anusi
3HAHMH

(10 9)

OcHOBHBIE MMOHSTHS
Kypca anreOpel W Hayal
MaTeMaTH4YECKOr0 aHaIn3a
u reomerpun 10 knacca,
000011IEHNE u
cucTeMaTu3aIus 3HaHui

IIpumensaTh OCHOBHbBIE
MOHATUS Kypca anredpel U
Hayas MaTeMaTHYeCKOTo

aHaJinu3a n reoMeTprun JJISL
pelIeHHusT 3alad U3 pPealbHOU
JKU3HU U JOPYyrux MKOJbHBIX
JUCLUILTUH
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11 xnacc (170 gyacoB)

Ne Ha3Banue pa3nena OcHoBHOE OcHOBHBIE BUABI AeITEJILHOCTH
n/n (TempbI) coJep:kaHue pa3jena o0yyaromuxcst
(KOJIMYeCTBO YaCcoB) (TeMbI)

1 | lloBTropenune 3a kypc 10 | PanmonanbHble
KJjacca ypaBHeHusA.  CteneHHas
(7 v) byHKUHS.

Tpuronomerpuyeckas
byHKUHS.
[TapannenbHOCTD
IIJIOCKOCTEM.
[leprieHAMKYISAPHOCTH
IIJIOCKOCTEM.
MHOTrorpaHHUKH.

2 | CreneHnsn ¢ Crenenb C ®opMyJIHpOBaTh, 3aNUCHIBATH
PalHOHAJIbHBIM palMoOHAILHBIM B CHMBOJHYeCKoil ¢opme u
NoKa3areJieM. nokasareneM. (CBONCTBa | WIVIIOCTPHPOBATH npuMepaMu
IHoka3zaTeabHas CTEIEHH. CBOMCTBA CTEIECHH.
pynkuus. [IpeobpazoBanue IIlpuMeHATH CBOMCTBA CTEIICHU
IHoka3zareabHbie BBIPOKEHHM, CONIEpKAIINX | JIJIs TPeoOpa30BaHUs BBIPAKCHUH.
YPABHEHHSA U palMOHAJIbHBIE CTENIEHH. ®opmMyIHpPOBATH u
HepaBeHCTBAa [TokazarenbHbIE WLIIOCTPUPOBATH rpagpuyeckun
A5 9) ypaBHEHUs U | CBOMCTBA MMOKa3aTeNbHON (DYHKIIHU.

HEPaBEHCTBA. Pematn OCHOBHbIE THUIIBI
ITokazarenbHas [IOKa3aTeJIbHBIX ypaBHEHUN u
byHKIMs, €€ CBONCTBAa M | HEPABEHCTB.
rpaduk Hcnoub3oBarh nugposbie
pecypcsbl ISl IOCTPOeHus: rpadukoB
(GYHKUMH ¥ U3YUYEHUS MX CBOMCTB
3 | Teaa BpameHus Cdepa u map: meHrp, AkTyanmu3upoBath  (GakTel  H

(12 9)

paamyc, TUaMeTp;
IUIOIIAAh  TIOBEPXHOCTH
cepsl. B3aunmnuoe
pacrnionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHas
IIOCKOCTh K cdepe;

Iomaab chepsl.
Nzobpaxkenue cdepsl,

nrapa Ha ImI0CKOCTH.
Cedenus mapa.

Hummaapuueckas
MTOBEPXHOCTb,
oOpa3yrormiue
HWIMHAPUYECKOMN
MOBEPXHOCTH, 0Ch
HWIMHAPUYECKOMN
nosepxHoctu. lunmmnnap:
OCHOBaHMSI H OOKOBas
MOBEPXHOCTb,
obOpazyromas u OCB;
IUIOIM[asb OOKOBOM H

METO/Ibl MJIAHUMETPUH, PEIIEBAHTHBIC
TeMe, POBOJUTH aHAJIOTUH.

HaBate omnpeznencHust cdepsl H
mlapa,  MX  LEHTpa,  paauyca,
nuamerpa. Ompenensats chepy Kak
(Gurypy BpaleHusi OKpy>KHOCTH.

Hccnenosarts B3aIMHOE
pacnosioxxeHue cepbl U IMIOCKOCTH,
IBYX cdep, WUTIOCTPUPOBATh 3TO Ha
YyepTexkax U pUCyHKaxX.

DopMyIMpOBATH ompeAcieHue
KacaTeJIbHOM IUIOCKOCTH K cdepe,
CBOMCTBO M IIPU3HAK KacaTeIbHON
IJIOCKOCTH.

3HAKOMUTBCA C TIe0Je3UYECKUMU
JTUHUSMH Ha chepe.

OO0BACHATS, qTO Ha3bIBAIOT
[IUTHH]IPOM, Ha3bIBAThH ero
3JICMCHTHI.

N3yuars, 0OBSICHSTS, KakK

MIOJIYYUTh LMJIUHAP MYTEM BpAlLCHUS
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IIOJIHOM ITOBEPXHOCTH.
N3obpaxenue

UUJIUHAPA HA IUIOCKOCTH.

Pa3Béprka nnimHapa.

Ceuenus UIHH]IPA
(ITOCKOCTEIO,
napajuiebHON 13R)05
MEPIECHANKYISAPHON  OCH
UUAJTUHIPA)

Konnueckas
MOBEPXHOCTb,
oOpasyromme KOHUYECKON
MOBEPXHOCTH, OCb U
BEpIIUHA KOHUYECKOU
MOBEPXHOCTH. Konyc:
OCHOBaHHME U BEpILIUHA,
oOpa3yromias 4 OCb;
IUIOM[asb OOKOBOM H
MTOJTHOM MMOBEPXHOCTH.
VY ceuéHHbIi KOHYC:

oOpasymue # BBICOTA;
ocHOBaHMSI © OOKOBas
MTOBEPXHOCTb.
N300pakeHne KoHyca
Ha 1uiockocTu. Pa3BépTka

KOHYyca.

Ceuenus KOHYycCa
(TI710CKOCTHIO,
napasuiebHON
OCHOBaHHUIO, u
IIJIOCKOCTBIO,

MPOXOIAIIEH yepes
BEPIIVHY).

KomOunamus TN
BpalleHus u
MHOT'OTPaHHUKOB.
MHoOrorpaHHuk,
ONMUCAHHBII OKOJIO

cdepsl; chepa, BrrcaHHAS
B MHOTOTPDAaHHUK WJIH B
TCJIO BpalllICHUSA

NPSIMOYTOJIbHUKA.

BrIiBOIUTS, HCIIOJIb30BAaTh
(GbOopMyIIbI IS BBIYUCICHUS TIOMIAIN
OOKOBOI OBEPXHOCTHU LIMJIUHAPA.

H3yuyats, pacno3HaBaTh
pa3BepTKy LMINHApA.
N3ob0paxkaTh UMIAMHIP U  €Tr0

CEYEHUS IIOCKOCTBIO, MPOXOISAIIEH
yepe3 €ro OcChb, MAPAIJIEIbHON WIIH
MEPIECHANKYIISIPHON OCH.

Haxonuts IJI0IAIU ITUX
CCUCHUN.

MopenupoBatb pealbHbIe
CUTyallUH Ha $3bIKE TIe€OMETpHH,

HCCICA0BATh MOCTPOCHHBIC MOACIIN C

WCIIOJIb30BAHUEM  T€OMETPUYCCKUX
MMOHSTHH.

OOBSICHATD, KaKoe TEI0
Ha3bIBAIOT  KPYTOBBIM  KOHYCOM,
HAa3BIBATh €TI0 DJIEMEHTHL.

N3yuars, 0OBSICHSTS, KakK

MOJIYYUTh KOHYC MYyTEM BpallleHUs
PSIMOYTOJIBHOTO TPEYTOJIbHUKA.

N300paxkaTh KOHYC U €ro CeueHus
IJIOCKOCTBIO, MPOXOZAIIEH  4depes
0Cb, U MJIOCKOCTBIO,
MEPIECHANKYISIPHON K OCH.

N3yuars, pacmo3HaBaTh
Ppa3BEPTKY KOHYCA.

BriBouTh, HCII0JIb30BaTh
(dbopMyIIbl 711 BBIYMCICHUS TJIOIIAAN
OOKOBOI TOBEPXHOCTH KOHYCA.

Haxomutes IDIOImaau CEUEHUIA,
MPOXOJSIINX Yepe3 BEPIIMHY KOHYyca
WJIU NEPIICHIUKYJIIPHBIX €0 OCH.

OOBSICHATD, Kakoe TEI0
Ha3bIBAETCS YCEUYEHHBIM KOHYCOM.

N3yyath, OOBSCHATH, KaK €ro
MOJIyYUTh yTEM BpalleHUs
NPSIMOYTOJIbHOW Tpanenuu.

BreiBoauTh, npumMeHsTH (hopMyty
JUTSL BBIYMCIICHUS TUIOIIAN OOKOBOM
MTOBEPXHOCTU YCEUEHHOIO KOHYCA.

AxktyanuzupoBaTb  (akTel U
METO/bI IIJIAHUMETPHUH, PEIEBAHTHBIE
TeMe, TPOBOJIUTh AHAJIOTUU.

Pemars CTEPEOMETPUUECKHUE
3a/laud, CBSI3aHHBIE C  TeJaMu
BpalleHUs, IOCTPOCHHEM CEYEHUH
TN BpallleHUs, ¢ KOMOMHALIUSAMH Tell
BpalleHUsI M MHOIOTPAHHUKOB Ha
HaXO0XJICHUE F€OMETPUUYECKHUX
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BCJINYHH.

HUcnonp3oBarh MpuU  pelICHUU
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHe (PaKThl U METOIbI
3a1a4u Ha BBIUHCJIEHHE u
JI0Ka3aTeNIbCTBO.

MopenupoBats pealbHbIE

CUTyallUM Ha $S3BIKE T'€OMETPHH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIEIIH C
WCIOJb30BAHUEM  T'€OMETPHUYECKUX
MMOHSITHH

Jlorapudpmuueckas
pynkuus.
Jlorapudpmuueckue
YPaBHEHHS U
HePaBeHCTBa

(15 g)

Jlorapudpm YucIa.
JecsaTuunnie u
HaTypaJIbHbIE
J0rapupMBblL.

[IpeoOpazoBanue

BBIPAXKEHUI, COAEPKAIINX
Jorapu@Mel.
Jlorapugmuueckue
ypaBHEHUS u
HEpaBEHCTBA.
Jlorapudpmuueckas
¢yHKkuus, e€ cBoOWCTBA H

rpaduk

®opmyJIMpoOBaTh, 3aNUCHIBATH

B CHMBOJIMYECKON  ¢opme U
WIIOCTPUPOBATH npuMepaMu
CBoO¥icTBa Jorapugma.

BeinoaHATh npeoOpazoBaHus
BBIPAXKEHHUI, COIEepKaLINX
JorapudMel.

DopMyIHpOBaTH u
WLIIOCTPUPOBATH rpagpuyeckun
CBOICTBa JorapupMUUECKOM
byHKIHH.

Pemarn OCHOBHEIE TUIIBI
jJorapupMHUUECKUX  ypaBHEHUH U
HEPaBEHCTB.

HUcnoab3oBaTh uudposbie

pecypchbl s IOCTPOCHUS TpauKOB
GYHKIMA 1 U3yYEHUS UX CBOMCTB.

3HAKOMHTBCSI €  HCTOpHeil
pa3BUTHS MaTEMaTUKU

O0BEMBI TE
(6 9)

I[Tousatue 00 o00BEME.

OcHOBHBIE CBOMCTBa
00BEMOB Te.

O0BéM UAJTUHIPA,
KOHYyca.

O0BEM mapa u

Iomaab chepsl.

I[TomoOHele TeEnma B
MIPOCTPAHCTBE.
CooTHOIICHUS
[IOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu
MIOIOOHBIX TEI

MEXIY

AxktyanuzupoBaTb  (akTel U
METOJIbl TNITAHUMETPHH, PEJICBAHTHBIC
TeMe, IPOBOJUTH aHAJIOTHH.

BeiBOnHTS, UCIIOJIb30BATh
bopmyIbI 00BEMOB! IIPU3MBI,
LWIMHIpA,  [UPaMHUIBI,  KOHYCa;
yCE4EHHOM NMUPAMUIBI U YCEYEHHOTO
KOHYyCa.

Pewats CTEpEeOMETpUUIECKUE

3aJa4uM, CBS3aHHBIE C BBIYHMCICHUEM
00BEMOB.

DopmyIHPOBATH omnpeAeseHue
IIapOBOT'0 CErMEHTA, IapOBOTrO CJIO0S,
IIAPOBOT0 CEKTOPA.

[Ipumenartsb (hopMyITbI JUTSt
HaXOoXJIeHHUs O0O0bEMOB IIAPOBOTO
CErMEHTA, IIapOBOI'0 CEKTOPA.

Pemars CTEPEOMETPUUECKHUE
3a/1a4M, CBSA3aHHBIE C 00BEMOM IIIapa
U TUIOMABI0 cephl.

MopenupoBath pealbHbIE
CUTyallud Ha S3bIKE TE€OMETPHH,
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HCCICA0BAaTh MOCTPOCHHBIC MOACIIN C

WCIIOJIb30BAHUEM  T'€OMETPUYECKUX
HOHSITHI.
AKTyanu3nupoBaTh (bakThI Hu

METO/Ibl MJIAHUMETPUH, PEIIEBAHTHBIE
TeMe, IPOBOJUTH aHAJIOTUH.

Pewats CTEepeOMETpUUIECKUe
3a[]a4M, CBSA3AHHBIC C COOTHOILIEHUEM
00BEMOB U TIOBEPXHOCTEH MOTOOHBIX
TeN B IPOCTPAHCTBE.

MopenupoBats peanbHbIe
CUTyallUH Ha S3bIKE TIe€OMETpHH,
UCCIIEN0BATh ITOCTPOECHHBIE MOJEIIH C
HCIIOJB30BAHUEM  T'€OMETPUYECKUX
MTOHATUI

Tpuronomerpuuyeckue
(pyskuuu 1 ux rpapukm.
Tpuronomerpuuyeckue
HepaBeHCTBA

(10 9)

Tpuronomerpuyeckue
(GyHKINH, UX CBOWCTBA H
rpadukH.

ITpumepsr
TPUTOHOMETPHUUYECKHX
HEPABEHCTB

OnepupoBarthb
NMOHATHEM TepHoarYecKas PyHKIHS.

Crpours, aHAJIM3UPOBATD,
CPaBHHUBATH rpaduxu
TPUTOHOMETPUUECKUX QYHKIHI.

DopMyIHpPOBATH u
WLIIOCTPUPOBATH rpagpuyecku
CBOICTBa TPUTOHOMETPUUECKHUX
byHKIHHA.

Pemarn MPOCTEUIIINE
TPUTOHOMETPUYECKHE HEPABEHCTBA.

Hcnoab3oBarb rpapuku s
peuieHus TPUTOHOMETPUYECKUX
HEPABEHCTB.

HUcnoab3oBaTh uudposbie
pecypchbl s IOCTPOCHUS TpauKOB
GyHKIMA 1 W3yYEeHUsI UX CBONCTB

IIpousBoanas.
IIpumenenne
NMPOU3BOAHOMN
(24 9)

HenpepsiBHbIe
byHKIHH. Merton
WHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB.

IIpounsBoaHas
byHKIHH.
I'eomerpuueckuii u
buzndecKuit CMBICIT
IIPOU3BOJHOM.

[IpousBogHbIe
AJIEMEHTAPHBIX (YHKIHH.
[IpousBogHas CYMMBI,

MIPOU3BEJICHUS, YaCTHOIO
GyHKIHHA.

IIpumeHeHue
MPOU3BOAHOM K
UCCIIeIOBaHNUIO (DYHKIIUH
Ha  MOHOTOHHOCTH H
SKCTPEMYMBI.
Haxoxnenue

Onepuposatsb NOHATHSIMM:
HEIpPEpbIBHAS (GyHKLUS;
POU3BOIHAS (PYHKLIUH.

Hcnoab30BaTh TeOMETPUUYECKUI
U (U3NYECKUN CMBICI MPOU3BOAHOMN
JUISl pEILICHUs 3a1a4.

Haxoauth MPOU3BOJAHBIE
JJIEMEHTapPHBIX GbyHKUIHUH,
BBIYHCJIATD TPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIHIA.

Hcnoab3oBarh MPOU3BOAHYIO
JUIsL  WCCIeNoBaHUS (QYHKIMM Ha
MOHOTOHHOCTB n 9KCTPEMYMHEI,
NPUMEHATH pe3yabTaThl
HCCJICA0BAHUA K  MOCTPOCHHIO
rpadguKoB.

IIpuMeHAThs NPOU3BOIHYIO JUIS
HAXO0XJICHUS HAWIy4YIIero PpEeLICHUs
B IPUKIAAHBIX, B TOM YHUCIE
COLIMAJIbHO-9KOHOMUYECKHUX,
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HanOOJIBIIETO H
HAUMEHBIIETO0  3HAYCHMS
(GyHKLIMU Ha OTpE3Ke.
[Ipumenenue
MIPOU3BOAHOMN st
HaXOXXJICHUS HaWJTydIlero
peuieHuss B MPUKITAJHBIX

3a/1auax.
3HAKOMUTBCA €  HCTOpHel
pa3BUTHUSA MAaTEMAaTUUECKOTO aHAJIA3a

3aJavax, AJIs
ONpEAENIEeHUs  CKOPOCTHU
nmporecca, 3aJJaHHOTO
dopmyoit uiu rpadgukom
HNuTerpan u ero [TepBooOpaznas. OnepupoBarthb MOHSATUSAMM:
NpUMeHEeHHUs Tabnuua nepBooOpasHbIX. | mepBooOpa3Hasi, HHTETPal.
9y Wurerpai, Haxoautp nepBOOOpa3HbIe
reOMETPUYECKUI U | DJIEMEHTapPHBIX byHKIH;
buznuecknit CMBICI | BBIYMCJIATH MHTErpaa mo (gopmyJie
uHTerpana. Beruncnenue | Hetorona — Jleitonuma.

uHTerpasa 1o (Qopmyre
Herorona—Jleiibauna

3HAKOMUTBCA €  HCTOpHel
pPa3BUTHUS MAaTEMAaTUYECKOTO aHAJIW3a

BekTopsl M KOOpPAMHATHI
B IIPOCTPAHCTBE
(12 9)

Bexkrop Ha
IUIOCKOCTH U B
npoctpancTee. CrokeHue
U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha
YHCIIO. PaznoxxeHnne
BEKTOpa o TpéM
HEKOMIUTAHAPHBIM
BEKTOpaM. IIpaBuno
napajuleenunena.

Pemenue  3apmau,
CBSI3aHHBIX c
IPUMEHEHUEM IIPaBUII
JIEUCTBUIA C BEKTOPAMH

IIpssMoyronbHas
CUCTEMAa KOOpPAMHAT B
IIPOCTPAHCTBE.
Koopaunatsl
IIpocreiimue
KOOpJWHATAX. Yron
MEXIY BEKTOPAMH.
CxansipHO€ MPOU3BEICHHUE
BEKTOpPOB.  Brruncienue
YTIIOB MEXKIY HMPSIMBIMU U
IIJIOCKOCTSIMU.

Koopaunarno-
BEKTOPHBI METOJ IIpU
pelIeHnH
reOMETPUUECKUX 3a7a4

BEKTOpA.
3agadyud B

AxktyanuzupoBaTb  (akTel U
METOJIbl TNITAHUMETPHH, PEJICBAHTHBIC
TeMe, IPOBOJUTH aHAJIIOTHH.

OmnepupoBaTh TOHITHEM BEKTOD B

MPOCTPAHCTBE.

DopmyIHpPOBATH MIPaBUIIO
napamicjacnuicaa Mnpu  CI0XKCHUU
BEKTOPOB.

CK.HaI[I:IBaTB, BbIYUTATb BCKTOPBHI,
YMHOKaTh BEKTOP HA YUCIIO.

HN3yyatp OCHOBHBIE CBOWCTBa
3THUX OIEepanui.
[aBatp OIIpEeNIeIICHUE

IPSIMOYTOJIBHON CUCTEMBI KOOPIAUHAT
B [IPOCTPAHCTBE.
Bbipa3uth KoopauHATBI BEKTOpa
yepe3 KOOPIAMHATHI €ro KOHIIOB.
BreiBoauTs, UCIOJIb30BATh

dopmyiy  UIMHBI ~ BeKTOopa U
PacCTOSHUA MEXy TOYKaMHU.

Breipaxxars CKAJIIPHOE
IIPOU3BEICHUE BEKTOPOB YEpe3 HX
KOOPAMHATBI,  BBIYUCIATH  YIOI
MEXIy JBYMs BEKTOpaMH, ABYMs
IIPSIMBIMH.

HaxomuThk yron mMexmy npsiMoil u
MJIOCKOCTBIO, YTOJ MEXIY JABYMs

ILIOCKOCTSIMHA aHAJTUTUYECKUMHU
METOJAMHU.
BriBoauTD, HCIIOJIb30BaTh

dopMyity paccTOsHUS OT TOYKH [0
IIJIOCKOCTH.
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10

Cucrembl ypaBHeHHH
(12 v)

Cucrembl  JTHHEHHBIX
YpaBHEHUU. Pemenue
NpUKIAIHBIX  3aJad ¢
MTOMOILIBIO CHUCTEMBI
JIMHEUHBIX YPaBHEHUN.

Cucremsl u
COBOKYITHOCTH LETBIX,
palrOHAIbHBIX,
UPPALMOHATBHBIX,
MIOKa3aTeNbHBIX,
J0rapupMHUECKUX
YpaBHEHUI U HEPABEHCTB.

Hcnonb3zoBanue

rpa¢ukoB GyHKIHA IS
peleHuss ypaBHEHHU U
CUCTEM.

IIpumeHeHue
YPaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3ajad u
3aJa4 = M3 PasIM4YHBIX
o0nacreii HaYKH u
peaTbHOM KU3HU

OnepupoBarb MOHATUSMMU:
CcHCTeMa JIMHEHHBIX YpaBHEHUU U €€
pelieHue.

HUcnoab3oBaTh CUCTEMY

JIMHEUHBIX YPAaBHEHUU Ul pELICHUs
IPaKTUYECKHX 3a/1a4.
Haxoauts
MPOCTEUIIINX CHUCTEM "
COBOKYITHOCTEH paLMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB.
Hcnonb3oBath rpaduxu
GyHKIMA 7151 peIIeHNs] YpaBHEHUM.
MopneanpoBarh pealbHbIe
CUTyallud Ha  s3bIKe  aireOpsl,
COCTaBJIAITh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA U CHCTEMBI IO
YCIOBUIO  3aJadyd, HMCCJIeJ0BaTh
NOCTPOCHHBIE MojaeIn c
UCIIOJIb30BaHUEM allnapara ajareopsl

peuieHnst

11 | HarypaabHble U HeJibie HarypanbHble U 11enbie OnepupoBarthb MOHSATUSAMM:

qncIa yucllia B 3a/Jadax M3 | HATYypaJbHOE YUCJIO, IEJI0E YUCIIO.
(6 9) peaTbHOM KHU3HHU. HUcnoan3oBath MIPU3HAKU
HpI/I3HaKI/I JCIINMMOCTH | ACTINMMOCTHU I CJIBIX qucel,
IIEJTBIX YHCEI paslioKeHUEe 4Yuciaa Ha MPOCTHIC

MHOXUTCIIN JJId pCIHICHUSA 3aaa4

12 | IloBTOpEeHHe, 0000IIEHNE, OCHOBHBIE  IIOHATHUSA Pemars npukiaagHbie 3a4a4u
cHCTeMATH3aIUsl 3HAHUI | Kypca anreOphl W Hayald | U3 Pa3lUYHBIX O00JIacTel Haykd |
(42 9) MaTEeMaTHYECKOTO peaqpbHOM  KM3HU C  TOMOIIBIO
aHamM3a MW TEOMETPHUH, | OCHOBHBIX MOHSATHH Kypca anredpsl u
000011IEHNE 7 | Ha4aJl MaTeMaTUYEeCKOro aHajiu3a Hu

CUCTeEMAaTHU3anus 3HaHUN

TEOMETPHH.
BriOuparn

CII0COOBI BEIYUCIICHUH.
Hcnonab3oBaTh s pelieHust

OIITUMAJIbHBIC

3aJa4y ypaBHEHUs, HEPABEHCTBAa U
CHCTEMbl  ypaBHEHUH,  CBOWCTBA
¢yHKUMH ¥ rpaduKoB

Ucnonp3oBath Mpu  peHICHUH

CTEpEOMETPUYECKUX 3a7ad (PaKThl U
METO/IbI INIAHUMETPUHN
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