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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma yue6HOTO TIpenMera «MaTemaTuka» 0a30BOTO YPOBHS
st obywaromuxcst 10 —11 kimaccoB paspabotana Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEIBABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCsl.

B cootBerctBUn ¢ ®I'OC COO MaremaTuka SIBISIETCS 00s3aTEIbHBIM
npeaMeTOM Ha JaHHOM YypoBHEe oOpaszoBaHus. [Iporpammoil mo maTeMaTHke
npeaycMaTpuBaeTca u3yuyeHue yudeoHoro npeamera «MaTteMaTukay B paMKax TpEX
y4eOHBIX KypcOB: «AJredpa v Hayajla MaTeMaTHYECKOTO aHanu3a», «['eoMeTpus»,
«BepodaTrHoCcTh W cTaTUCTHKa». B gaHHOW mnporpamme aBa y4eOHBIX Kypca:
«Anrebpa u Hayajia MareMaTH4eckoro aHaimuza», «['eomerpusi», Kypc
«BeposiITHOCTh M CTAaTUCTHUKA» MU3ydaeTCsl Ha DJIEKTUBHOM Kypce «BeposiTHOCTh U
CTaTUCTUKA.

HEJIA U3BYUEHUSI YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

Kypc «AnreOpa u Hauana MaTreMaTHUYECKOTO aHaln3a» SIBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHNEYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOd CTOPOHBI, (POPMUPYET JTOTHUECKOE M
a0CTpaKTHOE MBINUICHNE YyYalluxcs Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJICBAIOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBaCT OCHOBY AJIS
YCTEIIHOTO OBJIAQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OWOJIOTHH, IOHUMaHUS
OCHOBHBIX TCHJICHIIUA OKOHOMUKM W OOIECTBEHHOW >KM3HU, IMO3BOJSET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3yuenus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHajlih3a B CTapIled IIKoJe ydaluecs



IIOJIy4alOT HOBBIM ONBIT pPEIIEHUS NPUKIAAHBIX 3371a4, CaMOCTOSTEIBHOIO
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH PEAJbHBIX CHTYallM W WHTEPIpETaluu
IIOJIYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pPUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEH B IMPUPOJE, HAYKE U B MCKYCCTBE, C BbIJAIOIIUMUC
MAaTEMATUYECKUMHU OTKPBITUSAMU U UX aBTOPAMHU.

Kypc ob6magaer 3HAUMTENbHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4depe3 y4eOHbId marepuaj, CIoCOOCTBYIONUN (OpMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky y4dyeOHOU AesITeIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOJAOJKUTEIILHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyYE€HHBIN PE3yJIbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIIEAYIOIINE COACPIKATEIBHO-METOAUYECKUE JUHUU: «YUucina W BBIYUCICHUD,
«Dynkuun  u - rpadpukny, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YECKOro aHanusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCA HA IMPOTSHKEHHM JBYX JIET
oOyuyeHusi B cTaplleil LIKOJIe, €CTECTBEHHO JOMOJHSASA IPYr Jpyra ¥ MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU U pasfgenaMu. JlaHHBIE Kypc  sABIISETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX JUCHUIUIMH: anredpa, TPUrOHOMETpPHsI, MAaTEMaTUUECKUI aHaJu3,
Teopusi MHOkecTB U Jp. [lo Mepe Toro kak ywamiuecs OBIafeBalOT BcE Oosee
MIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX MOCJIEI0BaTeNIbHO (popMupyeTcs u
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYl0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJy4YeHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOr0 aHaJIU3ay, IJIsl PEUIEHUsI CaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.

CopepxarenpHO-MeTOANMYECKasl JIMHUAA «YUuCina M BBIYMCICHHS 3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCIOJb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikone ocob0oe BHUMAHHE YACISIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucu ACHCTBUTENBHOTO YHCIA, YMEHHE
pallMOHAJIBHO BBIIOJHATh JIEUCTBUS C HUMH, JE€IaTh IPUKUIKY, OLECHHUBATH
pesynbTar. OOyuarommecs: MOMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JIEMCTBUM C 4YKMCJIaMH, 3allMCaHHBIMU B CTaHJIapTHOM (dopme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuHns «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCSA HA INPOTSHKEHHU BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJIOM pasjliele MpOorpaMMbl
MPEAYCMOTPEHO PEIlIEHNE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIal€BaIOT



pa3IUYHBIMM METOJAMU PELICHUS UENbIX, PALHMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIe yMEHUS UCIIOJIB3YIOTCS IPH HCCIIEJOBAaHUU
GyHKUIMNA C TTOMOIIBIO TTPOU3BOJHOM, PEIICHUHM MPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJ€HUE HauOONBIIMX W HAUMEHbIIMX 3HadeHuW QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Thl mo ¢GopMynaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPpAIMOHANIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOJIWUT  JaJbHEWIIEEe  Pa3BUTHUE  AJTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIIEHUS YyYaluxcs, (OPMHUPYIOTCS HAaBbIKA JIE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTb U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHU JUIS peuIeHus 3a7ad U3 APYTHX YUEOHBIX
IIPEAMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK ¢ MaTEMaTUYECKUM AHAIM30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coepKaTebHON JTUHUN HalleJIeH Ha pa3BUTHE YMEHUU
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AIINH, UCTI0JIb30BAHHUIO aHAJIOTHiA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PACIIMPUTh KPyr KaK MATEMATHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTpOUTh Tpaduku (YHKIUNA, OMNpeAeisTh HUX HauOOJbIINEe W HAWMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
HAXOXKJIEHUSI HAaWJIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMMYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a



CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMATBHO-TOTHIECKOTO U KPEaTUBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHH pAcloO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HcKyccTtBe. OOyuaromuecss y3HAIOT O
BBITAIOIINXCST pe3ysbTaTaX, IMOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOANYeCcKas TUHUS «MHOXECTBa 1 JIOTHKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOpUM  MHOXKECTB. TE€OpEeTHKO-MHOKECTBCHHBIC
NIPEJICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMaTHKU W TpeiaraioT
Hanbosiee YHUBEPCATBHBIN S3bIK, OOBEAMHSIONINNA BCE pa3feiibl MATeMAaTHKH U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT Pa3HbIC MATEMAaTUYCCKUE NUCHIHUIUIMHBI B EAMHOE
nenoe. [loaToMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IMOHWMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MaTEMaTHKH W HWCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havala MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJCIHUPOBAHUS, KOTOPBHIE IPU3BAHBI
chOpMHPOBATH HABBIKK MTOCTPOSHUS MOJICIICH peaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
ATHX MOJEJIE C MOMOIIBIO ammapaTa aireOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPIPETALUN TIOJYUYCHHBIX PE3yNbTaToB. Takue 3ajaHusl BIUIETEHBI B KaXKJIbIN
U3 pa3/iesioB MPOTrPaMMBbI, MMOCKOJIBKY BECh MaTEpHall Kypca IUPOKO UCTOIb3YETCs
JUTSL peIIeHUsT IPUKIAIHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a7ad
ydanfecs: pa3BUBAIOT HAOIIOAATEITbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 000OMIATh M KOHKPETH3UPOBATH
npobiemy. [lesTenbHOCTh TIO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3aJlady OPTaHM3yeTCsl B MPOIECCe M3YyUEHHUsS BCEX TeM Kypca «Ainrebpa u Haudana
MaTEeMaTHYECKOTO aHaITu3ay.

OEJIN N3YYEHUSA YYEBHOI'O KYPCA «'EOMETPUSA»

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIeTro
oOpa3oBaHusl OOYyCIIOBJIeHA IPAKTUYECKOH 3HAYUMOCTHIO METAlpEIMETHBIX M
MPEAMETHBIX PE3YJIbTaTOB OOyYCHHsS] TE€OMETPUU B HANPABJICHHUH JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMUpoBaHUS (YHKIIMOHATHLHOWM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yU4eOHBIX NUCIMIUIMH. PazBuTre y oOyJaronumxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TCOMETPUUYCCKUX
aOCTpaKIfii, COOTHOIICHHH PEATbHOTO W UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEeMAaTHUUECKOTO MOJICTTUPOBAHUS B HAYYHOM
MO3HAHWUU M B MTPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHUS
yUYalllMXCsl, a TaKKe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl afanTalud B
COBPEMEHHOM OOIIIECTBE.



['eoMeTpust siBAsieTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHUs, Tak KaK 00€CIeYMBAaCT BO3MOXKHOCTh H3YUYEHHS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOUW HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MbllIUIeHHE, (GOpMUpPyEeMOe NpPU H3YYEHHH OO0y4YaroIUMUCS
MOHATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ PCIICHUsS TEOMETPUYCCKUX 3a7ad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTeCTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesTeNbHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaKEHHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHUE YCIEIIHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BHUIAbI y4eOHONM U TPYIOBOH JNESITEIBHOCTH,
SBIIICTCSI OJHUM W3 TPO(PECCHOHATBEHO BaKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amadya (GOpMUPOBAHUS y OOYYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIHLHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpammbl ydeObHoro kypca «I'eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHus — o001Ieo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss U
WCIOJIb30BaHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBHUI,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JDKEHNs 00pa30BaHUS
0 CTICIHAIIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM UCTIOIH30BAHUEM T€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeaHA3HA4YeHA IS
OOyYJaroIMXCsl CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPYTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHYECKUE YMEHHUSI, CBSI3aHHBIC
COo crenupuKOld TEOMETPUHM ¥ HEOOXOAUMBIC I J>KH3HA B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHIO OoJjee
r1y00KO, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPHUECKHX
3HAHMSX B MPOPECCUOHAITBHON JESTETHHOCTH.

JlocTikeHne 1eM  OCBOCHHS TMPOrpaMMbl 00ECTIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;



e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX U TeJaX BpaIICHUS
KAaK O BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMINX ONHCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIEr0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJICISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILLICHHUS;

e OBJAJCHUE METOJAMM PEIICHMS 3a/ad HAa MOCTPOECHHUS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpOBaHHE yMEHHUS MPOBOJUTH  HECIOXHBIE JOKa3aTeJIbHbIE
pacCyXJIeHHs B XOJi€ PELIECHUs CTEPEOMETPUYECKHX 3aJad U 3a7ad C
IIPaKTUYECKUM COLEPIKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKUX CHOCOOHOCTEH
oOy4Jarommxcs, I[O3HAaBaTEIbHOM  AKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBaHue GyHKITMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: YMEHUE PACHO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M TMPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl U 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha A3BIKE
TrE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUIM amnmapar [Jsi PEUIeHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayalle €ro HW3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHMS, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAas padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U MPOCTPAHCTBEHHOTO
MBIIIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHEUIIEMY U3YUYECHUIO MIPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JESITEIbHOCTU. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalllUXCcsli B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET peuieHus 3a7ady Ha
CO3JaHMEe  TPOCTPAHCTBEHHBIX  O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME OO0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 HCXOJAHOIO COAECPKAHNU.



OcHOBHBIE cozepxaTenbHble JJUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUHN
pacupenenssercs He TOJBKO II0 COJAEP)KATEIbHBIM JIMHMSAM, HO M IO ToJaM
oOyueHus Ha YpOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM DPE3YJIbTaTaM
OCBOCHHUS paboueil MporpaMmbl, pachnpeAei€HHBIM MO ToJlaM OO0ydYeHHs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHUEM MPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOy4YarOMIMXCA, pAacIIupss U
yriyosisist €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM miaHe Ha M3y4yeHHE Kypca anreOpbl U Hadal MaTeMaTHYeCKOTO
aHanm3a Ha 0a30BOM YpOBHE OTBOJUTCS 2,5 yaca B Hememo B 11 kmacce, Bcero—
85 vacos.

Ha uzydenune reomerpun orBonutca 1,5 yaca B Henmemto B 11 kiacce, - 51

y4eOHBbIH yac.



COAEPXKXAHHUE YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

11 KIIACC

Yucaa v BBIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHbIE  IEepUOJUYECKHEe  ApoOu.  ApUPMETHYECKHE  Olepaluu  C
palMOHAIBHBIMU YMCJIaMu, TPeoOpa30BaHus YUCIOBBIX BblpakeHui. [I[puMeHenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U pEaJbHOM KU3HH.

JlerictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepauud € JEUCTBUTEIbHbBIMU yuciamu. [lpuOnmxEénnbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3YJIbTaTa BBIYUCIICHUN.

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOoCTr HEIbIX YHCEIT.

DOyHKUMH U TPaPUuKH

Oynkuusa. Ilepuognueckue  pyHkumu. IIpoMexyTkn MOHOTOHHOCTH
¢byHkuud. MakcuMymbl 1 MUHUMYMBbl (QyHKUMU. HaunOosbliee U HauMeHbLIEe
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapUKy.

Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN Ui KCCIECIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPHU PEUIEHUU 3aJlady U3 APYIHX y4dyeOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

HenpepoiBHble (yHKIMHU. METOA UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.

[IpousBoanass  QpyHkuuu. ['eomerpuueckuid ©  (U3UUYECKUH  CMBICTT
ITPOU3BOTHOM.

[IpousBogHbie  d7MEeMEHTApHBIX  (QyHKIUNA.  DOpMyIBl  HAXOXKICHUS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM Ul HAXOXKICHUS HAWIy4dlIero peLICHUs B
INPUKIIAIHBIX 3aJa4yax, I ONPENENICHHs CKOPOCTH IIpolecca, 3aAaHHOTO
bopmynoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuil W (u3mueckuii cmbica. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.



MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Jilnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i ONUCAaHUS PEeaIbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUYEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

COJAEPKXAHUE YYEBHOTI'O KYPCA «'EOMETPUS»
11 KIIACC

Tesia Bpalmenus

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue HUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKON MOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OChb, IUIOMAAb OOKOBOW U TOJIHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
I01aab Chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIlEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuienenumneaa u ciuencteus u3 He€. OO0OBEM NUpaMUIBI,
MIPU3MBI.

O06bEM mmuHIpa, KoHyca. O0BEM 1mapa u TiIomaab cQepsol.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMu MTOAOOHBIX TE.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECYEHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €



IIPUMEHEHUEM TIPaBUJI JACUCTBHM C Bekropamu. lIpsaMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Belunciienre yrioB MeXay IPsIMBIMU M IUIOCKOCTAMH. KOOpIMHAaTHO-BEKTOPHBIN
METOJI IIPH PELICHNH F€OMETPUYECKHX 3aa4.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Maremathka» JOJDKHO 0O0€cCIeurBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHuUsl CICAYIOMMNX JIUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTHuka» XapaKTepU3yITC:

I'paxxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAkKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KAK aKTUBHOIO
U OTBETCTBEHHOIO 4YJI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHUEM
B3aUMOJICCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTrnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHCKON IpakTaHCKON UICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
DKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCcKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  chepam  MpodecCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeil mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKUX IMpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHs [MBUIN3AINAW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MareMaTHuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanrvbnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevu8arom
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSA — OKpYJcalowe2o  Mupda,  NpuMeHeHue  J02UYECKUXx,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



Bba3oBble JJornueckue JelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAY HOHATUSIMH;, (OPMYyIUPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpULATEIbHBIC, €AMHUYHBIC, YACTHbIE U OOUIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTuBOpeursi B (paKkTaxX, AAaHHBIX, HAONIIOJACHUSIX U YTBEPXKICHHIX;
npemjiaraTb ~ KpUTEPUM IS BBISBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBI;

BBIOMpATh Croco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIlICHUs, BBIOMpaTh Haubojee NOAXOAANMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOECHHOCTEH MaTeMaTHYECKOTO
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISBJIATH JePUIMTHI MHPOpMAIMK, JaHHBIX, HCOOXOAUMBIX IS OTBETa
Ha BOIPOC U ISl PELICHUS 3a7a4U;



e BBIOMpaTh UWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3JIUYHBIX  THUIIOB,
aHATM3UPOBAaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaTh WH(GOPMAIIHIO, IPEICTABIATh €€ B PAIUYHBIX PopMax,
WLTIOCTPUPOBATH TpadUICCKH;

e OIICHUBATH HaAEKHOCTD uH(OopMaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUWUXCAL.

Oo0uenue:

e BOCIPUHUMATH W (GOPMYIUPOBATh CYXKACHHS B COOTBETCTBUH C
YCIIOBUSIMHU | TIEJIIMHA OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B XO0/€ OOCYXJICHHS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOU TEMHI,
pOOJIEMBI, pelacMou 3a1a4uM, BEICKA3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TMpPEACTABIATh  PE3yJNbTAaThl  PEIICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJIENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBoO:

e TMOHMMATh W  WCMOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD) W WHBIC); BBIMONHITH CBOIO YacTh pabOTBI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4ICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmeus, obecneuusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzamnus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.



CaMOKOHTPOJIb:

e BJIAJCTh HAaBBIKAMH IIO3HABATEIbHON peQeKCHH KaK OCO3HAHUS
COBEPILIAEMBIX JEHCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIa/JE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipouecca H
pe3yJibTaTa pelueHUsl MaTeMaTHYeCKON 3a/1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IIpU pELICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IPUYUHBl JOCTHKEHUS WIM HEAOCTH)KEHUS DPE3YyJbTaTOB AESTEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHHMEe y4eOHOTO Kypca «AJjredépa uW Hayajga MAaTeMaTH4YeCKOro
aHAJIM32» Ha YPOBHE CpeHEro ooOImero oOpa3oBaHUS JOHKHO 00€CleurBaTh
JOCTIKEHHE CIEAYIOIMNX MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

11 KIIACC

Yucsia v BBIYMCICHUS

OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIO0E€ YHUCIO0; HCIOJIb30BaTh
IIPU3HAKHU JEJIMMOCTH LENBIX YHCEJI, Pa3J0KEHUE Yucia Ha IPOCThIE MHOKUTEIN
JUISL peLIeHus 3a/1a4.

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE W JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOJB3YS MpaBUiia OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUM.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUAMM: TepuoAnYecKass  (QYHKLUHS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpemMyma (yHKIUMH, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIeN0BaHus (PYHKITUH, 3aJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKH MOKa3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUECKUX (YHKLUN; N300paxkaTh UX HAa KOOPAMHATHOM TUIOCKOCTU U
UCITIOJIb30BATh JJI PEIICHUS] YPABHEHHU U HEPABEHCTB.



N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpapuKy JTUHEHHBIX YpaBHEHHI
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Wcnonp3oBath rpaduku (QYHKIUN JUIsI  MCCIIENOBAHUS TPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUEOHBIX JUCITUIUIMH.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

OmnepupoBaTh MOHSATUSIMHU: HENMPEPBIBHAST (PYHKIIHS; TPOU3BOAHAS (YHKIUH;
UCIIOJIb30BaTh TEOMETPUUYECKUN U (PU3UUECKUI CMBICI MPOU3BOIHOM TSl PEeIICHUS
3a/1ad.

HaxonuTh mpou3BOHBIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YHACTHOTO (PYHKITHI.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSAThH PE3YJIbTATHI UCCIEI0BAHUS K TOCTPOCHUIO IPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4IIEro pEIICHUSA B
IIPUKJIAJIHBIX, B TOM YKCJIE COLUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3HAasi W  HUHTErpall; MOHHUMATH
F€OMETPUYECKUIA U (PU3NYECKUN CMBICI UHTErpaia.

Haxonute nepBooOpa3Hble 3JIEMEHTApHBIX (PYHKIUH; BBIYUCISATH MHTETpall
o ¢popmyne HeroTona—JIelOHuma.

Pewars npukiiagHele 3aJa4d, B TOM YHUCIE COLUAIBHO-DKOHOMHUYECKOIO M
(bu3MYecKoro xapakrepa, CpeJICTBaMH MATEMATHYECKOTO aHAIN3A.

KomOunaropuka

KomMOunaroprnoe npaBuino ymHoxkenus. [lepectranoBku u ¢akropuan. Yucmo
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHATUSAMM: ONpENENICEHNE,  TEopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

OcBoenune yueOHOro kypca «['eomeTpus» Ha ypOBHE CpEIHETO OOIIETO
oOpa3oBaHus JOHKHO OO€CIeuYnBaTh JOCTHIXKEHHUE CICAYIOMMNX MPEIMETHBIX
00pa30oBaTeIbHBIX PE3YIHTATOB:

11 KIIACC



OnepupoBaTh TOHIATHAMU: IMWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yrOIIHe
IMAIMHAPAYECKON  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckasi mOBEpXHOCTb.

Pacnio3naBaTh Tena BpaiieHus (IUIUHAP, KOHYC, chepa u map).

OOBSACHATH CIIOCOOBI TIOYUYSHUS TEJ BpPAIICHUSI.

KnaccudumumpoBats B3auMHOE pacosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOU CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Bbraucnsate  00BEMBI M IUIONIAAM  TIOBEPXHOCTEH Tel  BpallCHHS,
MHOTOTPAaHHUKOB (TpU3Ma, MHPAMHIA), TEOMETPUUCCKUX TeII C MPUMEHEHHUEM
dbopmy.

OmnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHK, BIMCAHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIcHUs.

BBIYUCIISITE COOTHOMICHHSI MEXAY IUIOMAAIMU MMOBEPXHOCTEH W 00BbEMaMU
MOAOOHBIX TEI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEBITIONHIATE  EHCTBUS  CIOKEHWUS BEKTOPOB, BBIYMTAHHWS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIa1aI0T.

[TpuMeHSTh TPaBWIIO IMapalIeIICIUIIea.

OnepupoBaTh MOHATHIMH: JEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YroJ MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIUE BEKTOPOB, KOJUIMHEAPHBIC M KOMITJIaHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TTPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pacKiadblBaTh BEKTOp IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOUM CHCTEME KOOPAMHAT.

[IpumensaTe reomerpuueckue (aKThl IS PEMICHUS CTEPEOMETPUUECCKUX
3a/1a4, MPEANOIararoX HECKOIBKO MIArOB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.



Pemare mpocrelmme reoMeTpuyecKue 3aaadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemlarp 3amaum Ha [IOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 00pa3naM WiIH alropuT™MaMm, NPUMEHSIS
W3BECTHBIE METOBI ITPH PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATP MpPOCTEHININE NPOrPAMMHBIE  CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh IOMY4YEHHBbIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATh PEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CQOPMYIHPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha S3bIKE TI'COMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpeM, ammapaTa aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» 11 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
https://resh.edu.ru
1 Tpuronomerpuueckue GyHKINU 14 1
https://resh.edu.ru
2 [Ipou3BoHas U €€ TEOMETPUUCCKUIA CMBICT 16 1
3 [IpumeHneHne mponu3BOIHON K HCCIEI0BAHUIO 12 1 https://resh.edu.ru
byHKIMIA
4 Wnrerpan 10 1 https://resh.edu.ru
5 KoMGHHATOPHKA 10 1 https://resh.edu.ru
6 MHOXeCTBa pallMOHATIBHBIX U 8 1 https://resh.edu.ru
NEHUCTBUTENbHBIX YHCET.
7 Harypanbnble u niensie yucna 6 https://resh.edu.ru
g [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AITHS 9 https://resh.edu.ru
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 85 6 0




IHOYPOYHOE INTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoka KosunyecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero Kourpoabubie IIpakrnueckume M3YyYeHHs  udpoBbie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 O0acTh onpeesieHus: 1 MHOXKECTBO 1 https://resh.edu.ru
3HAYCHUH TPUTOHOMETPHUUECKUX ()YHKIIUN
2 O06nacTh onpeAeIICHUs] © MHOYKECTBO 1
3HAYCHUH TPUTOHOMETPHUECKUX ()YHKIIUN
3 YeTHOCTh, HEYETHOCTD, MIEPHOANIHOCTD 1 https://resh.edu.ru
TPUTOHOMETPUYCCKHUX (PYHKITHIA
4 YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTD 1
TPUTOHOMETPHUECKUX (PYHKIIHIA
5 CaoiicTBa QyHKIIMH y = COS X U ¢€ rpaduk 1 https://resh.edu.ru
6 CaoiicTBa (pyHKIMU y = COS X M €€ rpaduk 1
7 CpoiicTBa (pyHKIMU y = COS X M €€ rpaduk 1
8 CaoiictBa pynkun y = SiN X u €€ rpadux 1 https://resh.edu.ru




10

Caoiicta GyHkimu y = SiN x u €€ rpaduk

CgoiictBa pyakuun y = tg x u e rpaduxk

https://resh.edu.ru

11

CgoiictBa ¢pynkuuu y = tg x u e€ rpaduxk

12

13

14

OO0paTHble TPUTOHOMETPUYECKUE (PYHKIIHH

Ypok 000011IeHHUS U CHCTEeMaTH3alluKi 3HAHUH

KonTponbhas pabota no Teme
«Tpuronomerpuueckue pyHKIUN»

https://resh.edu.ru

15

16

17

18

[IpounsBonHas
[IponsBoHas
[TpousBoaHas cTeNeHHON PyHKINU.

[TpousBoaHas cTeNeHHON QyHKIUU.

https://resh.edu.ru

https://resh.edu.ru

19

[IpaBuna nquddepenunpoBanus

https://resh.edu.ru

20

21

22

[IpaBuna muddepeHmpoBaHus

[IpaBuna muddepeHmpoBaHus

[Ipou3BoiHbIE HEKOTOPBIX 3JIEMEHTAPHBIX
byHKIII

https://resh.edu.ru

23

[Tpon3BoHBIE HEKOTOPBIX AJIEMEHTAPHBIX




byHKIMHA

24 [Ipon3BoaHBIE HEKOTOPHIX IEMEHTAPHBIX
byHKIMHA
25 I'eomeTpuyecKmii CMBICT POU3BOTHOMN https://resh.edu.ru
26 ['eoMeTpruecKkuii CMBICI TPOU3BOHOM
27 ['eoMeTpruecKuii CMBICI TPOU3BOIHOM
28 Pemenue 3a1ay Ha BbIYMCIIEHUE IPOU3BOAHOMN
(GyHKITHH.
29 Ypok 0600111eHNS U CCTeMaTU3alluy 3HaHUH
30 KonTponsHas padora o Teme «I[IponsBoHas
U €€ TEOMETPHUYECKUI CMBICIT»
31 Bospacranue n yobiBanue QyHKuni https://resh.edu.ru
32 Bospacranue u yosiBanue QpyHKIUI
33 DKCcTpeMyMbl PYHKITHH https://resh.edu.ru
34 OKCTpeMyMbl PYHKIIUU
35 [Ipumenenne mpon3BoJHON K IOCTPOEHHUIO
rpaduKoB PyHKIHIT
36 [IpumMeHneHne MPOU3BOTHON K TOCTPOEHUIO




rpa¢gukoB QpyHKITHI

37 HawuboubIiiee ¥ HAUMEHbIIICE 3HAYCHUS https://resh.edu.ru
byHKIUA
38 HaubonbIiiee 1 HauMeHbIIIee 3HAYCHUS
byHKIIUN
39 Haubonpiiee u HaMeHblIee 3HAYSHUS
byHKIIUN
40 BrimykiocTs rpaduka GyHKINN, TOUKH
neperuda
41 Ypok 00600111eHNS U CUCTeMAaTU3allu 3HAHUN
42 Konrponbnas padora no reme «IIpumenenue
MPOM3BOIHON K HCCIICIOBAHUIO (DYHKIIHID)
43 ITepBooOpasHas https://resh.edu.ru
44 [TepBooGpa3nas
45 [MpaBuia HaXOKACHUS IEPBOOOPA3HBIX https://resh.edu.ru
46 [TpaBuiia Hax0X/1€HUS IEPBOOOPa3HBIX
47 [Tnomaap KPUBOTHMHEHHON Tpaneuu u https://resh.edu.ru
UHTErpal
48 [Tnomaas KpUBOJUHEHHOM Tpanenuu u




UHTErpa

49 [TpuMeHeHrEe IPOM3BOIHON HHTErpaia K https://resh.edu.ru
PEILICHHIO 33124

50 Ypok 00001IeHNS U CHCTeMAaTU3alluy 3HAHUI

51 Ypok 000011IeHUS U CUCTEeMaTU3alluKi 3HAHUH

52 KoHnTtpoinbHas pabdora o teme «MHTErpanm»

53 [IpaBuiio mpou3BeACHUs https://resh.edu.ru

54 [TepecTaHOBKH.

55 [TepecTaHOBKH.

56 Pazmemnenus.

57 CoueTaHus U UX CBOICTBa

58 CoueTaHus U UX CBOICTBa

59 burom HeroTona

60 bunom Herorona

61 Ypok 0000111eHNS U CHCTeMaTU3alluy 3HaHUH

62 KoHnTtponbHas pabota 1o Teme

«KombOuHaTopurka




63

MHOXeCTBO, Olepauy HajJ MHOKECTBaMHU.
Huarpammsl Ditnepa—Benna

https://resh.edu.ru

64

65

66

PaLII/IOHaJIBHbIe ypcita. OOBIKHOBEHHEIE U
JIeCATUYHbIE JPOOU, IIPOLIEHTHI,
0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

ApudmeTnueckue onepauu C
paloHaIbHBIMU YHCTIAMHU, IPEOOPA30BAHUS
YUCJIOBBIX BBIPAKECHUM

[Ipumenenue qpoOei U IPOIEHTOB ISt

pellIeHus MPUKIAIHBIX 3a7a4 U3 Pa3IMuHbIX
oTpacJieil 3HaHUM U peaabHON KU3HU

67

[Tpumenenue apoOeit U MPOIIEHTOB IS
pELIeHUs IPUKIAHBIX 3a7a4 U3 Pa3IMYHbIX
OTpaciel 3HaHUW U peanbHOU KU3HU

68

JleicTBuTeNnbHBIE YKciia. PalimonanbHbIe U
MppalMoOHaIbHbIE Ynciia. ApudMeTHuIecKre
ONepalry C ICHUCTBUTEIIbHBIMU YU CIIAMU

69

70

[TpuOnmkEHHBIE BBIYUCIEHUS, TIPaBUIIa
OKpYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIYUCIICHUN

Kourponsnas pabora 1o teme "MHoXecTBa
p p
palMOHANBHBIX U ICUCTBUTEIBHBIX YHCEIL.

71

HarypanbHbie u 1ienble yncina B 3aa4ax u3
peanbHOU KU3HU

72

HarypanbHbie u 1ienble yncna B 3aa4ax 13
pEATbHOM KU3HHU

73

Harypainbhble 1 1ienble yucna B 3aa4ax us3
pEaTbHOM KU3HU




74 [Ipu3Haky nenMMOCTH LEIbIX YUCEI 1

75 [Tpu3HaKy AEIMMOCTH LEBIX YUCEI 1

76 [Ipu3Haky 1€TMMOCTH LEJIBIX YUCEN 1

77 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1
3HaHUHU. YpaBHEHUSA

78 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HAHUU. YpaBHEHUS

79 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui. HepaBeHcTBa

80 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHui. HepaBeHcTBa

81 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHUN. CHucTeMbl ypaBHEHUN

82 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuil. DyHKUIMH

83 O0o0mIeHre, cucTeMaTH3allis 3HaHUH 3a 1
Kypc alnreOpbl ¥ Hadall MaTEMaTHIECKOTO
ananuza 10-11 knaccoB

84 O0o001Ienre, cUCTEMaTA3alMs 3HAHUH 3a 1
Kypc anreOpbl ¥ Hayall MaTEMaTHIECKOTO
ananm3a 10-11 xiraccoB

85 O0o001IeHre, cucTeMaTHU3allis 3HaHUH 3a 1
Kypc anreOpbl ¥ Ha4all MaTEMaTHIECKOTO
ananm3a 10-11 xiraccoB

OBIIEE KOJIMYECTBO YACOB I10 85

I[TPOIT'PAMME




TEMATHYECKOE IINTAHUPOBAHUE «'EOMETPUS» 11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 Tera Bparmenus 13 1 https://resh.edu.ru
2 OGLEMEL TelI 15 1 https://resh.edu.ru
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 17 1 https://resh.edu.ru
4 IToBTOpenue, 0600IIEHNE, 6 https://resh.edu.ru
CUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME o1 3 0

IHOYPOYHOE IINTAHUPOBAHHUE

Ne n/m Tema ypoka

1 ITonsarue Lunuuapa

KoaunuecTBo uacoB

Bcero

Konrtpouabnbsie IIpakTnueckue
padoThI padoThI

Hara JJIeKTPOHHBIE

U3y4YeHUsI UH(PpPOBbIE
o0pa3oBaTe/ibHbIE
pecypcsbl

https://resh.edu.ru




2 [Tnomans MOBEpXHOCTH LIIMHPA https://resh.edu.ru
3 [Tno1aap MOBEPXHOCTH LMJIMHAPA
4 [Mousitue Konyca https://resh.edu.ru
5 [Tnommaap MOBEPXHOCTH KOHYCa https://resh.edu.ru
6 Y cedeHHBIN KOHYC https://resh.edu.ru
7 Cdepa u map https://resh.edu.ru
8 Cdepa u map
9 B3anmMHoe pacronoxxenue chepsl 1
TUIOCKOCTH
10 KacarenbHast IIockocTb K cepe https://resh.edu.ru
11 [Tnomane chepor
12 Kontponbnas padota nmo teme « {unuaap,
KOHYC, IIap»
13 3ager no teme «L{mmHap, KoHyc, map»
14 [Toustie oobema https://resh.edu.ru
15 OOBbEeM MPSAMOYTOIBHOTO https://resh.edu.ru
napasuieleuIesaa.
16 O0BeM npsMoit TPU3MBI




17 OObeM IPSMO¥ IPU3MBI https://resh.edu.ru
18 O0beM nuIMHIpa https://resh.edu.ru
19 Berunciienue 00eMOB TeJl C TOMOIIIBIO https://resh.edu.ru
OIPECICHHOTO HHTETpaia
20 OO0beM HAKIIOHHOM MPH3MBI https://resh.edu.ru
21 OO0BeM nupamMuIbl https://resh.edu.ru
22 O0beM KoHyca https://resh.edu.ru
23 O0beM mapa https://resh.edu.ru
24 O06mwem mapa
25 [Tnomans chepsl
26 [Tnomane chepsr
27 Kontponbnas padota mo teme «O0beMbl
TEI»
28 3auer o Teme «O0BEMBI TEI»
29 [TousiTHe BeKTOpOB. PaBEeHCTBO BEKTOPOB https://resh.edu.ru
30 CroxeHue 1 BblYMTaHKE BeKTOpoB. CymMMa https://resh.edu.ru
HECKOJIbKUX BEKTOPOB
31 YMHOXEHUE BEKTOpa Ha YUCIIO.




32

Komnnanapusie BexkTopsl. [IpaBuio

napaJuiesenuresa
33 Paznosxenue BekTopa 1o TpeM
HEKOMILJIAHAPHBIM BEKTOPaM
34 3auét no Teme «BeKTOphl B IPOCTPAHCTBE»
35 [IpsiMoyToJIbHAs CHCTEMA KOOPAUHAT B https://resh.edu.ru
npoctpancTBe KoopanHatel BeKTopa
36 CBsI3b MEX/1y KOOpJAMHATAMH BEKTOPA U https://resh.edu.ru
KOOpAMHATAMH TOYEK
37 [Ipocreiimme 3axa4n B KOOpAUHATAX.
VYpaBHeHMe chepsl
38 VYron Mexay BEKTOpaMu
39 CkansipHOe TPOU3BEACHNE BEKTOPOB
40 CkansipHOE TPOU3BECHNE BEKTOPOB
41 Bbruuciienue yrioB MExy IpSIMbIMUA U
TUIOCKOCTSIMHU
42 LlenTpanbHas 1 OceBasi CHMMETPHS
43 3epkaiibHasi CAMMETpUS, HapaieIbHbIN
MepeHOC
44 Konrtponsnas padora no reme «Metox




KOOpAUHAT B IPOCTPAHCTBC)

45 3ader 1o Teme «MeToj KOOpIMHAT B 1
MIPOCTPAHCTBE)

46 [ToBTropenue. OKpyKHOCTb 1

47 IToBropenue. Bexropsl. Meron koopauHat 1

48 [ToBTOpenue. Bexropel. MeToa koopauHaT 1

49 [ToBTOopenue. Bzanmuoe pacnosioxeHue 1
MPSIMBIX U IJIOCKOCTEN

50 [ToBTOpenue. MHOTOTpaHHHUKH 1

51 [ToBropenue. Tena Bpamenus. [lnomanu 1
MOBEPXHOCTEH, 0OHEMBI TEIl.
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[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eometpus. 10-11 xnaccsl. ba3ossiii u npo¢puiabHb ypoBHH. ATanacsH JI. C., Byrysos B. @.,
Kanomues C. b. u n1p. U3narensctBo «IIpocBerieHue.

Anrebpa n Hayasia MaTeMatudeckoro ananuza. 10-11 kimaccel: yaeOHUK J1st
00111e00pa3oBaTeNbHBIX OpraHu3anuii: 6a30Bbii 1 yri. ypopHu: 1. A. Anumog, 0. M. Konsrun
u 1p., «IIpocsemenue».

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Nzyuenne reomerpun B 10-11 kmaccax: ku. i yaurenst/C.M. CaaksH, B.®. Byry3os.- M.:
IIpocsemenue.

Anrebpa 1 Hauana MaTeMaTHYECKOro aHanu3a. Meroaudeckue pekomenaanuu. 10-11 kmaccsr:
yaeOHoe mocodue st o0meodpazoBaTenbHbiX opranusanuii/ H. E. ®énoposa, M. B. Tkauépa.
«[IpocBemienue».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru






