MUWHUCTEPCTBO MNPOCBENEHUA POCCUVCKOM ®EJIEPAIIIN

MAOY "JInneir Ne7"

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «MaremaTuka. bazoBblil ypoBeHb»

st ooyvaromuxcs 10-11 kmaccos



HOACHUTEJBHASA 3AIINCKA
[IpuopureTHbiMu 1ensiMU 00ydeHus: matematuke B 10—11 kiaccax Ha 6a3oBoM
YPOBHE SIBIIAIOTCSA:

e (dopmupoBaHHEe UEHTPAIbHBIX MATEMAaTUYECKUX TOHATUNA  (YHUCIIO,
BEeITMYMHA, TeoMeTpruecKas Gurypa, IepeMeHHas, BEpOATHOCTh, QYHKIIHS),
00eCreunBaOIIUX MIPEEMCTBEHHOCTh u MEPCIIEKTUBHOCTh
MaTeMaTU4YECKOTO o0OpazoBaHus oOyyJaronmxcs; MOABEJCHUE
oOy4Jaronuxcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3U
MaTeMaTUKH U OKPYXKalOIIEro MHUpA, MOHMMAHUE MATEMATHKHA KaK 4acTH
oO1Iel KyJIbTYphl YEJIOBEUECTBA;

® pa3BUTHUE MHTEJJIEKTYaJIbHbBIX U TBOPYECKUX crocoOHocTeR
oOy4Jarommxcs, TMO3HABAaTEIbHOM  AKTUBHOCTH,  MCCIIEOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K N3YUCHUIO MAaTEMATHKU;

e (dopmupoBaHue (PyHKIIMOHATEHON MaTeMaTHUYE€CKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTUYECKHUE AacCIleKThl B pEaAbHBIX JKU3HEHHBIX
CUTyallMAX U MPU HU3YUYCHUU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEHW, (OpMyIHpOBAaTh HX Ha S3bIKE
MaTeMaTUKM H  CO3/1aBaTh MAaTeMaTUYECKHE MOJeNd, IPUMEHSTh
OCBOCHHBI MaTeMaTUYECKHM ammaparT i pELIeHHs MPaKTUKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH IOTYYECHHBIC
pe3yJIbTaTHhI.

OCHOBHBIMM JMHUAMHM coAepkaHusi wmarematuku B 10-11 kiaccax
aBisitoTCs:  «Yucnma U BBIUMCICHHS»,  «AnredOpa»  («Anredbpandeckue
BBIDOKEHUS», «YpaBHEHHsT W HepaBeHCTBa»), «Hauama wmaTemaTuyeckoro
ananuza», «l'eomerpusi» («['eomerpuueckue GUIrypel M HX CBOHCTBAY,
«3MepeHne TreoOMETPUUYECKHX BEIUYMHY»), «BeposTHOCTh M CTaTUCTUKAY.
JlaHHbIE JIMHUW pa3BUBAIOTCS MapaJUIEIbHO, KaXJas B COOTBETCTBHH C
COOCTBEHHOW JIOTMKOHM, OJHAKO HE HE3aBUCHMMO OJHA OT JPYrod, a B TECHOM
KOHTaKTe © B3amMojiedcTBuu. Kpome 5Toro, ux oOOBEAWHSET JOrudecKas
COCTaBJISIIOIIAsl, TPAAUIIMOHHO TpHUCyLIas MaTEMaTUKE W MPOHU3bIBAIOIIAsl BCE
MaTeMaTUYeCcKhe Kypchbl M cojepkareiabHble JuHUU. CPopMylInpoBaHHOE B
OI'OC COO TpeboBaHUE «BIAJEHHUE METOJAMH JOKa3aTeIbCTB, aJrOpUTMaMU
perieHus 3anady, yMeHue (popmMyIupoBaTh ONpPENETICHUS, aKCHOMBI U TEOPEMBI,
MPUMEHSITh UX, IPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKACHUS B XOJI€ PEUICHUS 3a0a1»
OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a (OpMHUpPOBAHUE JIOTHUYECKUX yMEHUI
pacmpezieniieTcsi MO BCeM TrojaM oOOydeHHs Ha YpOBHE CpEIHEro OOIIero
obpazoBanus. B coorBerctBum ¢ ®I'OC COO wmaremMaTtvka SBIISIETCS
00s13aTeNIbHBIM TPEIMETOM Ha JAaHHOM YpOBHE oOpaszoBaHus. [Iporpammoii mo
MaTeMaTuKe MpeaycMaTpuBaeTcs M3ydeHue yuyeOHoro npeamera «MaTtemaTuka»



B paMKax TpEX YYeOHBIX KypcoB: «Airedpa M Havajla MaTeMaTH4YE€CKOIrO
aHanuza», «['eomerpusi», «BeposTHOCT u craTUCTHKa». PopMUpOBaHUE
JOTMYECKUX YMEHHUI OCYIIECTBIISIETCS Ha MPOTSDKEHUM BCEX JIET OOydeHus Ha
YPOBHE CpeaHEero oOuiero oOpa3oBaHMs, a 3JEMEHTHI JIOTMKM BKIIOYAIOTCS B
COJIEp>KaHUE BCEX HA3BAHHBIX BBIIIE yUEOHBIX KYpPCOB.

Ha uzyuenmue yuebHoro kypca «MartemaTuka» oTBoautcs 272 daca: B 10
kimacce — 136 gacoB (4 dacoB B HeAeno), B 11 kimacce — 136 gacoB (4 JacoB B
HEJICITIO).

Pabouas nporpamma yueOHOTro Kypca «AnreOpa n Havajga MaTeMaTHUYECKOIrO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHoBe DenepanbHOro rocy1apCTBEHHOIO 00Pa30BaTENBHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 0O€CIIEUMBAET OBJIAJEHHE KIIFOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIIOIIMMHU OCHOBY JUISI CaMOPAa3BUTUS U HENPEPBIBHOIO
o0pa3oBaHus, LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA
«AJiredpa u Ha4YaJIa MATEMATHYECKOT0 AHATHU32»

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHan3a» SIBJSETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTpaMME€ CTapuIedl IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAIBbHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpyroi CTOPOHBI, OPMHUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOJWMOM JJIsi OCBOCHMS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecsl OBJAIEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTopas (popMyJIupyeT CBOU JOCTHKEHHSI B MaTEMaTHYECKOH (opme.

Kypc anreOpsl u Hauan MaTreMaTHueCKOTO aHaJIn3a 3aKJIaIbIBAET OCHOBY IS
YCHENIHOTO OBJAJCHUSI 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOW JKU3HU, IO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B ITOBCEIHEBHOM XU3HU. B TOXe Bpemsi OBIacHUE
aOCTpaKTHHIMU U JIOTHYECKHM CTPOTUMH MATEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3allMI0, a0CTparupoBaHue 1
aHaJIOruIo, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbllieHHue. B xone u3yuenus
anreOppl M HayaJdl MaTEeMaTHYEeCKOrOo aHaluW3a B CTaplledl IIKOJe Yydalluecs



IIOJIyYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a4a4, CaMOCTOSTEIbHOTO
IIOCTPOCHUSI MAaTEMaTHYECKUX MOJEIEH PEANbHBIX CUTyallMd W HHTEPHpPETALUU
IIOJIyYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEH B IMPUPOJE, HAYKE U B MCKYCCTBE, C BbIJAIOIIUMUC
MaTEMaTUYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc ob6namaer 3HaUMTENbHBIM BOCIUTATENBHBIM MOTEHIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHbId marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOU AesTeIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOJOJKUTEIIHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYCHHBIN Pe3yJIbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIIEAYIOIINE COACPKATEIBHO-METOAUYECKUE JUHUU: «Uucina M BBIYUCICHUSA,
«Dynkuun  u - rpadpukn», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanmsa», «MHo)kecTBa U JIOTMKa». Bce 0OCHOBHbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHHM JBYX JIET
oOydyeHusl B CTaplueil IIKoJie, €CTECTBEHHO IOMOJHSSA ApYr ApPyra U MOCTEINEHHO
HAChIAsCh HOBBIMM TeMaMHU W pasfaenaMu. JlaHHBIE Kypc  sABISETCSA
UHTEIPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX JUCHUIUIMH: airedpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIN3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamuecs OBIaJeBalOT BCE Oolee
MIMPOKUM MATEMaTUYECKUM aIlapaToM, y HUX MOCIEI0BaTeNIbHO (hpopMupyeTcs u
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYyl0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, INOJyYeHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PELIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYCHHBIN PE3yIbTAaT.

CopepxxarenpHO-MeTOAUMYECKasl JIMHUAA «UuCina M BBIYMCIICHHS 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM ImikoJie. B crapiuel mikose oco0oe BHUMAHHE YACNSIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amucH ACHCTBUTENBHOTO YHCTIA, YMEHHE
pallMOHAJIBHO BBIIOJHATH JEWCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbTar. OOyuaromuecss MOMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUM C YKMCIIaMH, 3alMCaHHBIMU B CTaHJIapTHOH (dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA INPOTSHKEHHH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJIbKY B KaXJOM paslieie MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3adad. OOyuaroniyecs OBIaleBalOT
Pa3IUYHBIMU METOJAMU PEILICHUs LEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,



HEPaBEHCTB U WX cucTeM. [loydyeHHbIE yMEHHS UCIIOJIBb3YIOTCS IPH HCCIEOBAaHUU
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/ad W 3a/1ad Ha
HaxXOXKJIE€HWE HauOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUU
BBITIOJIHATH pacy€Thl Mo ¢GopmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalUMOHATIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  Pa3BUTUE  AJITOPUTMHUYECKOTO U
a0CTpAaKTHOIO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
NEPEIUIETAeTCS C IPYTUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD U3y4YEeHUs MaTepHaia. N3yuyenue CTENIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNM, UX CBOICTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3ahad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHHMM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
ynensiercs: pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJNYYEHHbIE (DYHKIMH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHHIM
Y HaBBIKOB, IO3BOJISIOIIMX BBIPAXKAaTh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHast JuHug «Hauana MareMaTnueckoro aHaiu3a IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYr KaK MAaTeMAaTHMYECKHX, TaK U MPUKIAJHBIX 3a]1ad,
JOCTYITHBIX 00YYalolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (QYHKIUH, ONpeAessITh WX HauOONbIINE W HAWNMEHBIIHE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTryp U OOBEMBI TN, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HaXOXKJEHUS HAWIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMH paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHMKE W HCKyccTBe. OOyuwarommecss Yy3HAOT O



BBIAIOLIMXCSI PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
IOCBSIIEHA  AJIEMEHTAaM  TEOPUM  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
IPEJCTaBICHNUS MPOHU3BIBAIOT BECh KYPC LIKOJIBHON MaTeMaTHKU M IpejararoT
Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Havajla MaTeMaTHYECKOrO AHAJIN3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU MTOCTPOCHUSI MOJIENIEN peabHbIX CUTYyalUil, HCCIIEA0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa aiareOpbl U MaTeMaTUYEeCKOro aHaius3a U
WHTEPHPETALUN TOJYUYECHHBIX PE3yJbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIbIA
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL peLIeHUs] IPUKIAAHBIX 3a1ad. [Ipu penieHnn peaqbHbIX MPAaKTHUYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IIATh UM KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa v Hagaia
MaTEeMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA
«AJiredpa U Ha4YaIa MATEMATHYECKOI0 aHAJIM3a»
B YYEBHOM IIJIAHE

B ydeOHOM muiaHe Ha HW3y4eHHE Kypca «ANreOpbl U HadaJl MaTEMaTUYECKOTO
aHajau3a» Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B HeAento B 10 kiacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenusi 136 yacos.

COJEPKAHUE YUEBHOI'O KYPCA
«AJiredpa M HaYaJIa MATEMATHYECKOT0 aHAJIN32)

10 KITIACC

Yucjaa v BLIYUCJICHUSA



Panmonanpabpie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOU, MPOIICHTHI,
OCCKOHEUHBIE  TepuoAMYEecKue  npoOu.  ApuMeTHYecCKHe  Oomeparud  C
palMOHAIbHBIMU YK CIIAMU, IPE0Opa30BaHUs YUCIOBBIX BbIpaxkeHul. [IpumeHenue
IpoOelt U MPOLEHTOB ISl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciien
3HAaHUU U pEaJbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckre omepanud ¢ JeWCTBUTEIbHBIMH dYHuciIamu. [IpubGmmkEHHBIC
BBIYUCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenpb ¢ 1menbiM  nokaszareneM. Cra"paptHas  Qopma  3amucu
NeNUCTBUTENBHOTO uucna. Hcemons3oBanue moaxonsmied ¢GopMbl  3alucu
JIEVUCTBUTENBHBIX YHCEN i1 PEIICHUS NPAKTUYECKUX 3aJlad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHMHYC ¥ TaHT€HC YMCJIOBOIO aprymeHTa. APKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

TosxiecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pelleHWEe HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix u 1poOHO-PAIIMOHATFHBIX YPaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a7ad
U 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DOyHKUMH U TPaPuKu

Oynkums, crnocodbl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumuo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qyskium.
[TpomexxyTku 3HAKOTIOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3zateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHs N-Oi CTENEHHU.

Tpuronomerpuueckasi OKPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKIIUNA YUCIIOBOTO apTyMEHTA.

Havasa maTeMaTH4eCKOro aHa/IM3a

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHUs MIOCJIEI0OBATEIbHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas nporpeccu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON



nporpeccun. Mopmyiia CIOXKHBIX NPOLEHTOB. Mcronp30BaHWE MPOTPECCUU TS
pELICHUS PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONMCAaHUs pPeabHBIX
MPOIIECCOB U SBJICHUH, TP PEIICHUM 3a]1a4 U3 IPYTUX YYEOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yuciaa v BBIYMCICHUA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCTy LEIbIX YHCEIL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. /leciTHUHbIE U HATYPATBHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaXeHHM, COEpPIKALUX JOrapru(MBbI.

[TpeoOpa3oBaHre BBIpRKEHUN, COAEpXKAILIMX CTEHNEHH C palUOHaJIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

Oyuknus.  I[lepuonuueckne  ¢GyHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
byHkuy. MakcumyMbl U1 MUHUMYMBbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PyHKLIHUU HA TPOMEXYTKE.

Tpuronomerpruyeckue QyHKIUU, UX CBOMCTBA U IPpaUKH.

[TokazatenbHas u Jorapudpmuyueckas GyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PELICHUU 33Jad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Havana MmaTeMaTH4eCKOro aHaJIn3a

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.



[lpousBognass  Qyukmuu. [‘eomerpudeckuidi ©  (QU3HUYECKUNA  CMBICTT
IIPOU3BOTHOM.

[TpousBogubie  sneMeHTapHbIX  GyHKIu.  DopMmynbl  HAXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIHI.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkaenne HanOoNbIIero 1 HAMMEHbLIEro 3HaYyeHus1 (PyHKIUH Ha
OTpE3KE.

[IpumeHeHne NpPOM3BOJHOM [UIl HAXOXKICHMsS HAWIydlIero peleHus B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHus CKOPOCTH IIpoLecca, 3aJaHHOTIO
dbopmyIion uiu rpaguKoM.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid M (uU3MYecKUid cmbIcha. Bbeluucnenue
uHTerpana no gopmyne Hetorona—JleiiOnuna.

HEJN U3YUYEHUSA YYEBHOT'O KYPCA
«I'eomerpus»

BaxxHOCTh y4eOHOrO Kypca TEOMETpUHM Ha YPOBHE CPEIHEr0 OOIIEeTro
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYyYEHHS] TE€OMETPUU B HAINPABJICHUH JIMYHOCTHOTO
pa3BuTHs OOywaromuxcsi, ¢GopMupoBaHus (YHKIUOHATIHLHOM MaTeMaTHU4eCKOU
IPaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX AUCHUIUIMH. Pa3BuTHe y 0OyJaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TIPOUCXOKIECHUU TCOMETPUUYCCKUX
aOCTpaKIuii, COOTHOIICHWH PEATbHOTO WM HACATBHOTO, XapaKTepe OTPAKCHHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHUYECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHWUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
yYalIUXCsl, a TaKKe KadyeCTB MBIIUICHHUS, HEOOXOMWMBIX IS aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OOHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO
oOmero oOpa3oBaHHs, Tak Kak oOOecrneyMBaeT BO3MOXKHOCTh H3Y4YEHUsS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlornyeckoe MblluieHHE, (GOPMHUpPYEMOE MPU HU3YYEHUH OO0YyYaroIUMHUCS
MTOHATUWHBIX OCHOB F€OMETPUU U ITOCTPOCHUH LEIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELICHHs] IeOMETPUYECKUX 3a7ad, YMEHHME BBIIBUIaTb W OINPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS IPU PELICHUH 3a1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HUKH.



YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHMalbHOro ObITHs, (opma
OTPAXXEHUSI OKPYKAIOLIET0 MHUpPA, YCIOBUE YCHEIIHOTO IMO3HAHUS M AKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4E€OHOM U TPYIOBOM N1E€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHAIBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3amaya (POpMUpPOBaHUS y OOYYaAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenb OCBOCHMS MPOrpaMMbl y4eOHOTO Kypca «l'eomeTpus» Ha 06a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCTIONIb30BaHUSl CUCTEMATHYECKUX TI'E€OMETPHUYECKMX 3HAaHWW W JICHCTBUH,
ce(PUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHUS 00pa30BaHMSI
0 CIICITUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOIH30BAaHUEM I'€OMETPHH.

[Iporpamma 1o TeoMeTpun Ha 0a30BOM ypOBHE TIpEeIHA3HAYCHA JIJIS
OOyYaroIMXCcsl CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIHME MaTeMaTHYCCKHE YMCHHS, CBS3aHHBIC
co crnenuuKkoi TEOMETPUHM U HEOOXOIUMBIC JUIS KU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HU3YYUTh T€OMETpHUIO Oosee
rIyOOKO, €CIM B JaJbHEHIIIEM BO3HUKHET HEOOXOJIWMOCTh B T'C€OMETPHUYCCKHUX
3HAHUAX B MPO(ECCHOHATBHOM NESITEIHBHOCTH.

JlocThKeHue 1eJIi OCBOCHHUSI MPOrpaMMbl 00ECTICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. lIpuopuTeTHhIMM  3ajJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax SBISIFOTCS:

dopMupoBaHUE TMPEACTABICHUS O T€OMETPUU KaK YacCTH MHUPOBOM KYJIBTYPHI H
OCO3HaHME €€ B3aNMOCBS3HU C OKPYKAIOIUM MHUPOM;

dopMupoBaHUE TIPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpalleHUS KaK O
BOKHCUIITUX MAaTeMAaTHUYCCKUX MOJCIIAX, IMO3BOJIIONIMX OMHMCHIBATh M H3y4aTh
pasHbIC SBIICHUS OKPYKAIOIIETO MUPA;

dopMupoBaHUE YMEHHS paclo3HaBaTh Ha YEPTEKAxX, MOJCIIAX U B peaJbHOM MUPE
MHOTOTPAHHHUKH U TEJIa BpaICHUS;

OBnaageHre MeETOAAMH PEIICHHWS 3aJad Ha TIOCTPOCHHUS Ha HM300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

dopMupoBaHUE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHATHUSIMU O MHOTOTPAaHHHUKAX
U TeJIaxX BpaIICHUS U X OCHOBHBIMH CBOWCTBAMU;

OBnazeHne alropuTMaMU PEIICHUs] OCHOBHBIX THIOB 3ajad; (opMupoBaHHe
YMEHUS MPOBOJUTHh HECIOXKHBIC JOKA3aTEIbHBIC PACCYKICHHUS B XOJE PEIICHUS
CTEPEOMETPUIECKUX 33724 1 33/1a4 C MPAKTUIECKUM COJICPKAHUEM;



Pa3BuTHe UWHTEIEKTYyadbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0ydYarommxcs,
MO3HABATENIbHON  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIILJICHUS;

dopMupoBaHue (PYHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHUE pacro3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
dbopMynupoBaTh X Ha SI3bIKE TEOMETPHH M CO3AaBaTh T'€OMETPUUYECKUE MOJEIH,
IPUMEHATh OCBOCHHBIM T'€OMETPUYECKHUW ammapaTr s pEeleHUus MPaKTHKO-
OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPOPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pPE3YJIbTATHI.

OTIMYUTENHHON OCOOEHHOCTHIO NPOrPAMMBI SBJISETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4yeHMs 3a7ay, pellaeMblX Ha YypOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NMPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3YyUYECHUIO IPEIMETA.

[Ipeanourenne oTHAETCA HATIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jalquxcss B KypCce€ CTEpPEOMETPHUU IPOBOJMTCSA 3a CYET pPELICHHUS 3a4a4 Ha
CO37aHME  MPOCTPAHCTBEHHBIX O0pa3oB U  3a7a4y Ha  ONEpUpPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJISIHOCTh, @ OIlepupoBaHUME OOpa3oM —B  yCIOBUSX OTBJICYCHHS  OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozepkaTenbHble TMHUKM Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO M0 COAEP)KATENbHBIM JIMHUSIM, HO W 1O Trojam
oOy4eHHs Ha YPOBHE CpeHEro 0011ero 0opa3oBaHusl.

ConepxaHnue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjibTaTaM
OocBoeHHUs pabodeil TporpamMMbl, paCHpPEeNEHHBIM TI0 TOAaM OOy4YeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJECHHUE TE€OMETPUUCCKIMHU
MOHSTUSMHA Y HABBIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHUEM TPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist e€, o0pa3ysi MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA
«'EOMETPHUS» B YYHEBHOM IIJIAHE



Ha u3ydenue reoMerpuu oTBOAUTCSA 2 4Yaca B Hememro B 10 kimacce m 2 dJaca B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus: 136 yaeOHBIX 4acoB.

COAEPKXAHUE YYEBHOI'O KYPCA
«I'eomerpus»

10 KIIACC
IIpsiMmble ¥ IJIOCKOCTH B MMPOCTPAHCTBE

OcCHOBHBIE  TOHATHUS  CcTepeoMeTpud. Touka, mpsAMmas, MIOCKOCTb,
npocTpancTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3anMmHOE pacnoyioKE€HHE NPSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuielbHble W CKpeluBaromuecs mnpsMble. [lapamienbHOCTs OPSIMBIX U
IUVIOCKOCTE B MPOCTPAHCTBE: MAapAJUICJIbHBIE MpPsSMbIE B  MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAINPABICHHBIMU CTOPOHAMH; YroJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaienenunes; IOCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTh PSIMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
TIockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

MHororpaHHuKH

IloHATHE MHOTIOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronapHas
pU3Ma; TpaHu U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; 1 ero cpoucrsa. [Iupammpaa: N-yronpHas nupamuna, IpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yCeu€HHas MNHpaMuja. OJNEMEHThl HOpu3Mbl M nupamuabl. lIpaBuibHbIE
MHOT'OTPAHHMKU: MOHATUE MPABUIBHOIO MHOTOIDAHHUKA; MPABUJIbHASA NPU3MA U
IIpaBWJIbHAs IMPAaMHJA; NPABUIIbHAs TPEYroJibHas MNHPAMHUAA M IPABWIbHBINA



TeTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
nonekadap u ukocaap. CeueHus MpU3Mbl U IUPAMHUJIBIL.

CI/IMMCTpI/I}I B IIPOCTPAHCTBC. CHMMCTPUSA OTHOCHUTCIIBHO TOYKH, Hpi[MOfI,
IITOCKOCTH. DNeMeHTHI CUMMCTpPUHU B InmupamMuyjaax, InapauieJICrimIcaax,
IMpaBUJIbHBIX MHOTI'OTPpaHHUKAX.

Brluncnenue 5351eMEHTOB MHOTOTPAHHHUKOB: pEOpa, AWaroHaliu, VIJIbL
[Tnomaasr OOKOBOM MOBEPXHOCTHM M TIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IJIOIIA/Ib OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMON IIPU3MBI.
[Inomanas OOKOBOM ITOBEPXHOCTH U TOBEPXHOCTH TMPABUILHONH MHUPaMUIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPaMUbI, TPU3MBI.

[lonoGHbpie Tena B mnpocTpaHcTBE. COOTHOHIEHUS MEXAY IUIOLIAASMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KIIACC
Tesia Bpamenus

HummHapuyeckas MTOBEPXHOCTb, oOpazyroriue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh IMJIMHIPUYECKOW TMOBepXHOCTU. [lunmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IIOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolre KOHUYECKONW MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHUYECKoM moBepxHOCTH. KoHyC: oOCHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHrp, paamyc, AuaMeTp; IUIOMAAh MMOBEPXHOCTU CQephl.
Bzanmnoe pacmonoxenue cdepbl U MI0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe;
mwiomanb chepbl. M300pakeHue Ten BpalleHUsT Ha IJIOCKOCTH. PasBépTka
IIUJIMHAPA U KOHYCA.

KoMOuHanmm Ten BpallleHMs W MHOTOIPAaHHUKOB. MHOrorpaHHUK,
OMUCaHHBIM OKOJO cdeprl; cdepa, BNHUCAHHAS B MHOTOIPAHHUK, WM TeEJO
BpAILLCHHUS.

[Tonsarue 06 00béMe. OcHOBHBIC CBOICTBA 00BEMOB Tell. Teopema 00 00bEMeE
IPSIMOYTOJIBHOTO TMapaijieyienumeaa M cieactsus u3 He€. OO0bEM IMIMHApA,
KoHyca. O0BEM 11apa U 1Iomaab chephl.

[logoGHble Tena B mpocTpaHcTBe. COOTHOUIEHHS MEXIY IUIOLIAAIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.



CeueHus wmwiMHApa (MapauieIbHO W MEPNEHAUKYJSPHO OCH), CEYECHHS
KOHyca (mapajuiebHOC OCHOBAaHHMIO M MPOXOJIIEe 4Yepe3 BEpIINHY), CEUCHUS
mapa.

BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miiockocT U B pocTpaHcTBe. CI0KEHUE U BEIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuino mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
IpUMEHEHUEM TpaBWil JACUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKajasipHOE MNPOU3BENIEHUE BEKTOPOB.
Brluncnenne yrioB MEXIy MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ TP PEIICHUN T€OMETPUUECKUX 3a]1ay.

IINIAHUPYEMBIE PE3YJIBTATBI
YUYEBHOI'O IPEJIMETA «<MATEMATHUKA»

OcBoenue ydeOHOro mpeamera «MaremaTtuka» JOJDKHO 0O0€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOSHUS IPOTPaMMbl YYEOHOTO TIpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

I'paxxpanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIUU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBCHHOIO WI€HAa POCCHUHCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SBIICHHM,
IpoLeyp TpaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJICHCTBOBATh C COUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCHICKOMN TPakTaHCKOW UJICHTUYHOCTH, YBAKEHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOILICHUEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapO/a;
c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMS,



CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOUas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azad, pelIeHui, pacCyKJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUIAOB UCKYCCTBA.

duznyeckoe BOCIIUTAHME:

cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 0e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryJspHas dusnueckas aKTUBHOCTB); (bu3HYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPY/Jy, OCO3HAHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
pa3nuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEU JKU3HU, TOTOBHOCTBHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAMPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, TMOHWMAHUEM BIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HAHUEM TJOOAIBHOTO XapakTepa HKOJOTHYECKUX MpoOJieMm;
OpPHUEHTAIIMEN HA TPUMEHEHHWE MAaTEMAaTHYECKUX 3HAHWUW MJIA pPELICHUs 3a7ay B
0o0JacCTH OKpYy)Karomieil cpefpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU [T OKPY’KAIOLIEN CPEabI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTEMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYECKOW JESITEIIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS UUBWIM3ALUH, OBJIAJCHUEM SI3bIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYyJIbTYpOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILIECTBJISAITH MPOCKTHYID W HCCIEHOBATEIIbCKYIO AEATEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATDI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIAICHUEM YHUBEPCAIbHBIMU



NO3HAGAMENbHBIMU  OCUCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0eluCmeuUsAMU, YHUBEPCATTLHOIMU PERYIAMUSHBIMU OeUCTNEUAMU.

1)  Vnuusepcanvuvie  nozmnasamensuvlie  Oeticmsus, — obecnedugarom
Gopmuposanue 0a306b1X KOSHUMUBHLIX NPOYECCo8 00Oyuarowuxcs (oceoenue
Memo0oo8  NO3HAHUA ~ OKpYHCAIOWje2o0  Mupa;  NnpumeHeHue  J102UYECKUX,
UCCIe008amenbCKUX onepayull, ymenui pabomams c ungopmayuetl).

ba3oBble 1OrHYECKUE NENCTBUSL:

o BbIABIATE U XapaKTepU30BaTh CYLIECTBEHHBIE IPU3HAKY MAaTEMAaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
ONpENENeHUs] NOHATUN; YCTaHAaBIMBAaThb CYIIECTBEHHBIH  IPHU3HAK
KJaccu(UKauy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3a;

o Bocnpunumare, QopmynupoBaTh U NpeoOpa3oBBIBATH  CYKJICHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BpuBIATE  MaTeMaTHueCcKHME ~ 3aKOHOMEpPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (paKTaxX, AAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemjlaraTb  KpUTEPUM U BBIABJICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e Jlenath BBIBOABI C HCIOIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

o IIpoBomMTH  CaMOCTOATENBHO  JOKA3aTeJbCTBA  MATEMaTUYECKUX
YTBEPXKACHUM (MIpsIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJbI;

o BriOupats cnocod pemenuss yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pelIeHMs, BbIOMpaTh HauOoyiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENIbHO BbIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKme 1eiicTBUS:

o Hcnonbs3oBaTh BOMPOCH! KaK MCCIEAOBATENbCKUIT MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUUE, MpoOJIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

o IlpoBoauth CaMOCTOATENLHO CIUUJIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0BbEeKTa, SIBJICHHSA, TNPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

o CamocTosaTenbHO GOpMYyIUPOBATH 000OIIEHUS U BHIBOJBI MO pe3yIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBAHMS, OLEHUBATh JOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;



o [IporHo3npoBare BO3MOXKHOE pPa3BUTHE MpOLECCA, & TAKKE BBIIBUIATH
IIPEATIOJIONKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

o BruBnate neduuutel nHpOpManUU, TaHHBIX, HEOOXOAUMBIX AJI OTBETA
Ha BOIIPOC U JJI PELICHUS 3a]a4H;

o Bribupats wuHpOpMAIMIO W3  HCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIHIO
Pa3IMYHBIX BUJOB U (POPM IIpEICTABICHMUS,

o CrpykTypHupoBaTh HH(OPMALIHIO, IPEACTABIATH €€ B pa3IM4HbIX (HopMax,
WUTIOCTPUPOBATh IpapuuecKy;

o OuneHuBath HaJIEKHOCTD uH(popManuu 1o CaMOCTOSITEIIEHO
c(OPMYIMPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvnvlie KOMMyHUKamueHvle Oeliclmeus, 00ecne4yueaom

chopmuposannocms coyuanbHbIX HABLIKOE OOYUAIOUUXCA.

OOwenue:

e Bocnpuaumare u (QopmynupoBaTh CyXAEHHS B COOTBETCTBHUHM C
YCIIOBUSIMU M LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M IIMCBMEHHBIX TEKCTaX, IaBaTh IIOSICHEHMS IIO
XOJly PELICHUS 3a1a4i, KOMMEHTUPOBATH [1OJy4EHHBIN pPE3yJIbTaT;

e B X07€ 00CYXJIeHHS 337aBaTh BOIIPOCHI MO CYIIECTBY 00CY Aa€MOU TEMBI,
npo0JIeMBbl, penIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pelIeHns; COINOCTABIATE CBOM CYXXICHHUS C CYXKICHUSAMH JPYTrHUX
YYaCTHUKOB JHasiora, oOHapyXKHBaTh pa3jMyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;

o IlpencraBnsTe  pe3yiapTaThl  pemIeHUs  3aJadyd,  HKCIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

o Ilommmath W  WCMONB30BaTh  MPEUMYIIECTBA  KOMaHTHOW M
WHANBHUIYAIBHON pabOoThI MPHU pelieHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHOH JAESITENHbHOCTH, IUJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOMN
paboThI, pacrpeieNiaTh BUABI PabOT, TOrOBapUBaThLCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e VYyacTBOBaTh B TpYyHNOBBIX (opMax padoTel (0OCyX)aeHUs, OOMEH
MHEHHH, «MO3TOBBIC MITYPMBD» U WHBIC); BHIMOIHITH CBOIO 4acTh PabOTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUS C JAPYTMMH WICHAMH KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU NMPOIYKT MO KPUTEPUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBUSI.

3)  YHuugeepcanvuvle  pecynsamueHnvle  Oelicmeus, — obecneuusaom

dopmuposanue cmvic108bIX YCHMAHOBOK U HCUZHEHHBIX HABGBIKOG TUYHOCHLU.

Camoopranuzanus:



CocCTaBmsTh IJIaH, AITOPUTM PEIICHUS 3a/1a4u, BEIOMPATH CIIOCOO PEIICHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb:

e Bianerr HaBplkKaMU T[O3HABaTENbHOW pedIEeKCHMH KaK OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

o [IlpenBuaers TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpPH PpELICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e Or1eHuBaTh COOTBETCTBUE pe3yjbTaTa IEJIH M YCIOBHUSIM, OOBSICHATH
MPUYUHBI JTIOCTHKEHHSI WIM HEIOCTHKEHHS PE3yJbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
YUYEBHOI'O KYPCA «Auare0pa u HaYajia MaTeMAaTH4€CKOI0 AaHAJIN32)»
OcBoeHne y4eOHOTO Kypca «ainredpa M Hadaiaa MaTeMaTUYeCKOTO aHAIM3ay
Ha YPOBHE CpPEIHEr0o O0IIero oOpa3oBaHUsl NOIAKHO 00ECIEeYMBATh JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucia 1 BbIYHCICHUSA

OnepupoBaTh MOHATUSAMM: PAUUOHAIBHOE W JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOIIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHANBHBIMU U
JNEHUCTBUTEILHBIMU YHCIIAMH.

BbimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHIapTHas
dbopma 3ammMcu JEHCTBUTENIBHOTO 4HCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
UCITI0JI30BAaTh 3alKMCh MIPOU3BOJIBHOTO yIila Yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKIUH.

YpaBHeHMs U HEPABEHCTBA



OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoOHAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BemonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAXKEHUM W peuiaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BbIONHATE MpeoOpa3oBaHUs LENbIX, PALNMOHAIBHBIX W HPPALUOHAIBHBIX
BBIDOKEHH W pellaTbh OCHOBHBIE THUIBI  LENbIX, PALHOHAJIBHBIX U
VPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YypaBHEHHs U HEPABEHCTBA IS PEIIECHUS MaTEMaTUUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/Jaud, HCCIEI0BATh
NOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM amapara ajireophl.

DOyHKUMH U TPaPuKH

OnepupoBaTh MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (PYHKIMH, 00IaCTh
ONpEJENECHUs] U MHOXKECTBO 3HAuYeHM (PyHKIUHU, Trpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaThk rpaduky GyHKIMMA 1715 pelIeHUs] ypaBHEHUH.

Crpouth M uuTaTh TpaduKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnons3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB M peajbHOU
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana maTemMaTH4ecKoOro aHajimsa

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTrPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBalOllasgs IE€OMETpUYECKast
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOUIEH T€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATEIbHOCTH PA3IMUYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATEIBHOCTEN U MPOTPECCUN IS PEIIEHUS
peanbHbIX 3a]a4 PUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONEpallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmmapar Uil ONHMCAaHUS
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBatb  NOHATUSAMH: ONpeleNeHue,  Teopema,  CIEICTBHE,
JI0KAa3aTeJIbCTBO.



11 KIIACC

Yuciaa v BIYMCICHUA

OnepupoBarh MOHATHUAMM: HATypalbHOE, LEJIOE€ YHCIO; MCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YMCEIl, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMHU: JOrapudmM 4Yucia, JECATUUYHbIE U HATYypaJbHBIC
JoTapu(MBbI.

YpaBHeHHS U HEPABEHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
OIIEPUPOBATH MOHATUSAMM: IIOKA3aTEIbHOE YpPAaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHATE  npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX  JOrapu(Msl;
ONEpUPOBATh NOHATUAMU: JOrapu(pMUUECKOE YpPAaBHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI JOTApU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe perieHus NpocTeNIInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JMHEMHBIX YPABHEHUN M €€ PEIICHMUE;
MCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp penreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenvpoBaTh pealbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIEIH C UCMOJIB30BAHUEM amiapara aiareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH  (PYHKIIMH, TOYKHA OJKCTpeMyMma (QYHKIMU, HauOOJbIIee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BaHNS (PYHKIMU, 3aJJaHHOUN rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH TMOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUYECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTH U
WCIIOJIB30BaTh JUIsl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTH TpadUKu JUHEHHBIX YpaBHEHUUN
Y UCIIOJIB30BaTh UX IS PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUI.

Hcnons3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX AUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHASL (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
UCIOJIb30BaTh FTEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3amad.



HaxonuTh mpon3BOHBIE 2JIEMEHTAPHBIX (PYHKITUH, BBIYUCIIATH POU3BOTHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (DYHKITHIA.

Hcronp30BaTh MPOU3BOAHYIO IS HCCIICTOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSAThH PE3yIbTaThl UCCICOBAHUS K MIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh MPOW3BOIHYIO U1l HAXOXKICHUS HAWIYYIIEro pPEIICHUS B
MPUKJIATHBIX, B TOM YUCJIE COIMATbHO-9KOHOMUYECKUX, 3aa9ax.

OnepupoBaTh TOHATHSIMH: TEpBOOOpasHasi W HWHTETPAT;, TOHUMATH
reOMETPUUYECKUN U PU3NICCKUIN CMBICIT HHTETpaa.

Haxoauths mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIUH; BBIYUCIATH WHTETpA
o ¢popmyne Herorona—JleliOnuiia.
PemaTes mpukiagHbIe 3a/1a4M, B TOM YUCJIE COIMATLHO-3KOHOMUYECKOTO U
bu3MYECKOTo XapakTepa, CpeICTBAMH MAaTEMAaTHIECKOTO aHaIN3a.

HPEIMETHBIE PE3YJIbTATDBI
YYEBHOI'O KYPCA «I'eomerpus»

10 KJIACC

OnepupoBatTh MOHATUSAMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpyMeHATP aKCHMOMBI CTEPEOMETPUM W CIHEACTBUS W3 HHUX NPH PELICHUU
reOMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHITUAMU: TAPATJICILHOCTh U MEPHEHIUKYISPHOCTD MPSAMBIX
U TUTOCKOCTEM.

KnaccuduumpoBate B3aUMHOE pacCloONIOKEHUE NPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MNOHATHSAMM: ABYTPAHHBIA Yyroy, rpaHd JBYTPAHHOIO YIJIA,
peOpo IBYTpaHHOTO yTia; JMHEWHBIM Yroj ABYIPAaHHOTO YIJIa; IpaJycHas mepa
JIBYTPaHHOTO yTJIA.

Ol'lepI/IpOBaTB IMOHATHUAMHU. MHOTI'OI'PAHHHK, BBIHYKHBIﬁ u HCBBIHYKHBIﬁ
MHOI'OI'paHHHUK, 3JICMCHTBI MHOI'OI'PaHHHKA, HpaBHHBHBIﬁ MHOI'OI'PaHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MUpamMuia; IMpu3Ma,
NPSIMOYTOJIbHBIN MapaJijiesienunel, Kyo).



KnaccudpuimpoBate  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHHMS  JUIA
KJacCU(pUKaUUU (BBIIYKJIblE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICUIEAb] ).

OnepupoBath NOHATUAMHU: CEKYIAsl INIOCKOCTh, CECYEHHE MHOIOTPAHHUKOB.
OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSI METO/, CJIEIOB.

CTpouTh CeueHUss MHOTOTPAaHHUKOB METOJIOM  CJIE/JIOB,  BBIMIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pematn 3aJla4 Ha HAaXOXKJACHHUC I'COMCTPUICCKHUX BCIIMYMH I10 06pa3uaM 501041
aaroputmMaM, IIPHUMCHAA HM3BCCTHBLIC AHAJIMTHYCCKUC MCTOAbI IIPH PCIICHHUHA
CTaHIAapPTHBIX MATCMATHYCCKHX 3a4/1a4 Ha BBIYHCJIICHHC paCCTOHHI/Iﬁ MCKOY ABYM:A
TOYKaMH, OT TOYKH O prIMOI;'I, OT TOYKHM OO IIIOCKOCTH, MCIKOY
CKPCIIUBAOITUMUCH ITPAMBIMU.

Pemats 3aJa4l Ha HaXOXIACHHC I'COMCTPHUCCKHUX BCJIMYMUH I10 o6pa3uaM NI
AJITropuT™MaM, IPUMCHAA HN3BCCTHBIC AHAJIMTHYCCKHUEC MCTOJAbI IIpW PCIICHHUN
CTaHAAaPTHBIX MaTEMATHYCCKUX 3agad Ha BBIYHMCJICHHC YIJ10B MCKOY
CKpCIIMBAOIUMHUCA  IIPSAMBIMH, MCKIAY HpHMOI)'I H IUIOCKOCTBIO, MCKOY
IIJIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.

Boraucisate 00bEMBI M TUIONIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMpga) ¢ TOpuMeHeHueM (OpMYyJl; BBIUMCISATH COOTHONIICHHUS MEXKIY
IUIOIIAASIMU TOBEPXHOCTEHN, 00BbEMaMU NOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHUMMETPHS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBeIBaTh U HHTEPNPETHPOBATH HHGMOpPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensaTe reoMerpudeckue (akThl I PEHICHHS CTEPEOMETPUUYSCKHIX
3a/1a4, MPEANOIararouX HECKOIBKO MIAaroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

[IpumeHaTs OpOCTEHIIME NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ad.

[IpuBOaMTH NpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MNPHUPOAE U
JKU3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpuMeHATh MOMYyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAJU3UPOBATH pEabHbIC
CUTyalluM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEabHbIC
CUTyalluM Ha fA3bIKE TEOMETPUU, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; peniaTh
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM T'€OMETPUUECKUX BEITUUHH.

11 KIIACC

OnepupoBaTh NOHATHUSAMU: UWIMHAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
UAJIMHIPUYECKOW  TMOBEPXHOCTH;,  IWIMHAP,  KOHWYECKAass  IOBEPXHOCTb,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LMIUHAP, KOHYC, cdepa u map).
OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.
KnaccuguimpoBaTs B3aMHOE paciojioKeHUE cPepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSIMU: [IAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; LIAPOBOM CJIOM, OCHOBAHMUE IIAPOBOr0 CJIOS, BHICOTA IIAPOBOIO CIOS;
IaPOBOU CEKTOP.

Beraucnare  00bEMBI M IJIOMIAAM  TOBEPXHOCTEH  TeNl  BpaIICHUS,
r€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATUSAMH: MHOTOIPDAaHHHUK, BIIMCAaHHBIH B chepy u
ONKCaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WJIH TEJO
BpAILLCHHUS.

BeIUucATh COOTHOIICHUS MEXTY IUIOMIAISIMH MOBEPXHOCTEH M 00bEMaMu
MOJIOOHBIX TEI.

N300paxxkarb u3ydyaemble (QUTYpPbl OT PYKM U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) TNIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXYy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHHUS.

W3BnekaTh, HMHTEPHIPETUPOBATH W NPEOOPA3OBBIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE  IEUCTBUA  CIIOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.



[TpumeHsTh MpaBUIiIO NMapajuieaenuneaa.

OnepupoBaTh NOHATUAMU: TEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXIY
BEKTOPaMH, CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILUIAHAPHBIC
BEKTOPBL.

HaxoauTh cymMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJsSIpHOE TMPOM3BEICHUE, pACKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aIlaBaTI> IJIOCKOCTh YPABHCHHUCM B ,H@KapTOBOﬁ CUCTEMC KOOPJAHHAT.

[IpumensaTe reoMeTpudeckue (GaKThl IS PEIICHHS CTEPEOMETPUUECKHUX
3a/1a4, IPEANoJaraimnX HECKOJbKO IIAroB PelIeHUs], €CJIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats HpOCTGfIIHHC ICOMCTPHUUCCKHC 3aJa4i Ha IIPHUMCHCHHC BCKTOPHO-
KOOPpAWMHATHOI'O MCTOJIA.

Pematn 3agadyu Ha JOKa3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILICHUM H
HaXO0XIACHHUC I'COMCTPUYCCKUX BCIIMYHNH I10 o6pa3uaM HJIK AJITOpUTMaM, IIPUMCHA
HN3BCCTHBIC MCTOABI IIPpU PCHICHUHN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4.

[IpumeHaTs TOpoCTEHIIWE NPOTrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOONTH NpUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MNPHUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh NMOJMyYEHHBIE 3HAHUS HA IIPAKTUKE: aHAJIU3UPOBATH PEAIIbHbBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, arnmnapara ajireopbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
YUYEBHOI'O KYPCA «Auredpa u Ha4ajia MaTeMaTHYeCKOr0 aHAJIM3a»

10 KJIACC

KonuyecTBo yacos
Ne HaumeHnoBaHue pa3jaeioB U TeM DJIeKTpPOHHbIe (LM (POBHIe)

KonTpoabubie
o0pa3oBaTejbHbIe pecypchl

n/n NMPOrpamMMbl Bcero
padoThI

DNEeKTPOHHBIN
o0pa3oBaTeNbHbIN pecypc
"Nomamnue 3ananusi. CpenHee
oOmee oOpazoBanue. Anredpa,
10-11 knacc, AO U3narenbscTBO
"[Mpoceemienue", POIII,
ONEeKTPOHHBIN
MHoxecTBa palluOHAJIBHBIX U .
oOpa3oBaTenbHbIN pecype "
cnam EI'D. Cpennee obiiee
oOpa3oBaHue. Y4eOHBI

MOJyJIb IO PEIICHUIO TPYAHBIX

JENUCTBUTENBHBIX YUCEN. PalinoHaabHbIE 14 1
ypaBHEHUS U HEPABEHCTBA

3a/laHui 10 yueOHOMY
npenMery "Marematuka
(yrmyGuennsiii ypoBens)". 10-
11 knaccer”", AO U3naTenscTBO
"[IpocBenienune

DIEeKTPOHHBIN

0o0pasoBaTenbHBINA pecypc
Oyukuuu u rpadpuku. CTeneHs ¢ 1eabM " P peeyp

6 Jomamaue 3axanus. CpenHee
IIOKa3aTcjIeM "
obmee oOpazoBanme. Anredpa,

10-11 knacc, AO U3narenbscTBO




ApudpmeTnueckuii KOpeHb N—OW CTENEeHH.
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA

18

"IIpoceenienue", POIILI,
ONEKTPOHHBIN
oOpa3oBaTenbHbIN pecype "5
caam EI'D. Cpennee obiee
oOpa3oBaHue. Y4eOHBIH
MOJYJIb 10 PEHICHUIO TPYIHBIX
3a/laHuil 0 yueOHOMY
npeamerty "MaTtemaTtuka
(yrmybnenusiii yposens)". 10-
11 xnaccer", AO U3maTenbcTBO
"[IpocBenienue

DNEeKTPOHHBIN
o0pa3oBaTenbHBIN pecypc
"Jlomamaue 3ananus. Cpennee
obmee oOpazoBanue. Anredpa,
10-11 ximace, AO U3garenscTBo
"[Tpoceemienue", POIII,
DNEeKTPOHHBIN
oOpa3zoBaTenbHbIil pecypc "5
cnam EI'D. Cpennee obiiee
oOpa3oBaHue. Y4eOHBII
MOJIYJIb 110 PEHICHUIO TPYTHBIX
3a/laHuil IO yueOHOMY
npeamerty "MartemaTuka
(yrmyGmenHsiii ypoBens)". 10-
11 knaccer”", AO U3maTrenscTBO
"[IpocBenienune

DopMysIbl TPUTOHOMETPHH.
Tpuronomerpuueckrue ypaBHeHUs

22

ONEKTPOHHBIN
0o0pasoBaTenbHBIN pecypc




"lomamaue 3ananusi. Cpennee
obmiee oopazoBanue. Anredpa’,
10-11 knacc, AO U3narenbcTBO
"[Ipocsemienue", POILI,
ONEKTPOHHBIN
obpasoBarenbHbIN pecypc "
cnam EI'D. Cpennee obiee
oOpazoBaHue. Y4eOHbIi
MOJIYJIb 110 PEHICHUIO TPYTHBIX
3a/laHuil 0 yueOHOMY
npenMery "Maremaruka
(yrnyGnennsiii ypoBens)". 10-
11 xmaccer", AO U3naTenbcTBO
"[Ipoceemienue

IlocnenoBaTeaIbHOCTH U nporpeccnuun

ONEeKTPOHHBIN
o0pasoBaTenbHbBINA pecypc
"Nomamraue 3aganus. CpegHee
obmee oOpazoBanue. Anredpa,
10-11 ximace, AO U3garenscTBo
"[Ipocsemnienue", POILI,
ONEKTPOHHBIN
oOpa3oBaTenbHbIN pecype "5
cnam EI'D. Cpennee obiee
oOpazoBanue. YUeOHBIH
MOJTyJTb TI0 PEIICHUIO TPYIHBIX
3a/laHuil 10 yueOHOMY
npeamerty "MartemaTuka
(yrmy6nenHsiit ypoBeHns)". 10-
11 xmaccer", AO U3naTenbcTBO
"[Ipocewienue




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL

DIIEeKTPOHHBII
00pa3oBaTeNbHBIN pecypc
"Nomamnue 3aganusi. CpegHee
obmiee oopazoBanue. Anredpa’,
10-11 knacc, AO U3narenbcTBO
"IIpoceenienue", POIILI,
DIIEeKTPOHHBII
oOpa3zoBaTenbHbIi pecypc "

3HAHUH 3 cnam EI'D. Cpennee obiiee

oOpa3zoBaHue. Y4eOHbIi
MOJIYJIb TIO PELICHUIO TPYIHBIX
3a/laHui 0 y4eOHOMY
npenMery "Maremaruka
(yrnyGnennsiii ypoBens)". 10-
11 xmaccer", AO U3mateancTBO
"[IpocBemienne

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/m NporpaMMsl Bcero KoHTposibHbIE PaGoThI o0pasoBaTejbHbIe
pecypcsbl
CreneHb ¢ paliOHAILHBIM TIOKA3aTEJIEM.
p PO, skysmart,
1 [TokazarenpHas ynkmus. [TokazareapHbIe 8 1 v
9H.
ypaBHEHHUS U HEPABEHCTBA by
Jlorapupmuueckast GpyHKIus.
pud by PO, skysmart,
2 Jlorapudmuyueckue ypaBHEHUS U 8
Yuun.py
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX
P P by POII, skysmart,
3 rpaduku. Tpuronomerpuueckue 8 1
Yun.py
HEpaBEHCTBA
Pemy EI'O,
ONEKTPOHHBIN
o0pa3oBaTenbHBbIH
pecypc "Jlomamnue
. 3agadus. CpenHee
4 [IpousBoaHas. [Ipumenenne mpon3BOgHON 18 1 5 P
obmree obpazoBaHMeE.
Anrebpa", 10-11
kiacc, AO
N3narenscTBO
"IIpocsenienue"
Pemry EI'D, POIII,
DNEeKTPOHHBIN
5 WuTerpan u ero npuMeHeHus 6 P .
o0pazoBaTenbHbBIN

pecypce "lomainue




3aganus. CpenHee
obmiee oOpazoBaHue.
Anrebpa”, 10-11
knacc, AO
H3narenbcTBO
"[IpocBemenue"”

Cucremsbl ypaBHEHUN

HaTypaJ'IBHbIe K O CIIbIC YHCJIa

10

POUI, Pemry EI'D
POUI, Pemry EI'D

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A

3HAHUH

ONEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecypce "lomainue
3aganus. Cpennee
obmree oOpazoBaHUeE.
Anrebpa", 10-11
knacc, AO
H3narenscTBO
"TIpocBenienue",
PO, DnexTpoHHbIN
o0pazoBaTenbHbIN
pecypc "A cnam EI'D.
Cpennee obiee
oOpa3oBaHHe.
Y4eOHbIN MOAYIb 1O
PEUICHUIO TPYIHBIX
3a/laHuil I0 yueOHOMY
peIMeTy
"Marematuka
(yrnyOneHHBbIH
yposens)". 10-11




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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knaccel”, AO
W3pgatrenscTBO
"IIpocBenienue




TEMATHYECKOE INTAHUPOBAHHUE
YYEBHOI'O KYPCA «I'eomerpusi»
10 knace

No HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero KonTposbHble padoThl

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Bgenenue B CTCPCOMCTPUIO

10

PO, skysmart,
Yuun.py

HpHMHe H IINIOCKOCTU B ITPOCTPAHCTBC.
HapaJ'IJ'IeJ'ILHOCTb MMpAMBIX U IUIOCKOCTEH

[lepneHUKyYISIPHOCTD MPSAMBIX U INIOCKOCTEN

12

12

PO, skysmart,
Yuun.py

PO, skysmart,
Yuun.py

Vrasl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

10

Pemry EI'D,
ONEeKTPOHHBIN
o0pa3oBaTenbHbIHI
pecypc "Jlomaninue
3aganus. Cpennee
obmiee oOpazoBaHue.
I'eomerpus”, 10-11
knacc, AO
N3narenncTBo
"[IpocBemenue"

MHororpanHuk#

11

Pemry EI'D, POIII,
DIIEKTPOHHBIN
o0pazoBaTenbHbBIN
pecypc "lomaraue




OOBEMBI MHOTOTPAaHHUKOB

HOBTOpCHI/IGZ CCUCHUA, paCCTOAHUSA U YIJIbL

3aganusa. CpengHee
obmree obpazoBaHHeE.
I'eomerpus™, 10-11
knacc, AO
H3narenbcTBO
"IIpocsenienue"

POIII, Pemry EI'D
POUI, Pemry EI'D

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KUIIACC

68

DNEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecypce "lomainue
3aganus. CpenHee
obmiee oOpazoBaHue.
I'eomerpus”, 10-11
knacc, AO
H3narenscTBO
"IIpocBemienue",
PO, DnexTpoHHbIN
00pazoBaTenbHBIN
pecypc "A cnam EI'D.

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NMPOrpaMMbl

KoJunuyecTBo yacoB

Bcero KoHnTpoJbHbIe padoThI

DJIeKTPOHHbIE

(undposbie)
o0pa3oBaTejibHbIE

pecypcbl



Tena BpameHus

20

POIII, skysmart,
Vuu.py

O0BEMEBI TENT

BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHHUH

12

18

18

PO, skysmart,
Yuu.py

POIII, skysmart,
Vuu.py

ONEeKTPOHHBIN
o0pa3oBaTenbHbIH
pecypc "Jlomaninue
3ananus. Cpennee
obmree oOpazoBaHUeE.
I'eomerpus”, 10-11
knacc, AO
H3parenscTBO
"TIpocBenienue",
PO, OnexTpoHHbIN
o0pa3oBaTenbHbIHI
pecypc "4 coam EI'D.

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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