AHHOTAIIUA
k padoueii nporpamme no MATEMATHUKE 10 — 11 kaacca

Pabouas nmporpamma yue6HOTO Kypca «MareMaTukay COCTOUT U3:
1. «"'eomeTpus» 6a30Boro ypoBHs 11 oOydaromuxces 10 —11 kiaccos
2. «Anrebpa W Havalia MaTEMaTHYECKOTO aHAIM3a» 0a30BOTO YPOBHS IS
obOyuatrommumxcst 10 —11 kiaccos

«AJITEBPA T HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanu3a» 06azoBoro ypoBHs ais oOydaromuxcest 10 —11 kmaccoB pa3zpaborana Ha
ocHoBe denepanibHOrO rOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATULIUA POCCUKUCKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl oOecrieUMBAET OBJIAJICHUE KIHOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa30BaHUsl, LIETOCTHOCTh OOILEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajga MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH oO0ecIeuynBaeT MHCTPYMEHTAJIbHYIO 0a3y Il M3y4YeHHUs BCEX E€CTEeCTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYTOd CTOPOHBI, (OPMHUPYET JIOTHYECKOE W aOCTPaKTHOE
MBIIIJICHWE YYaIlluxcs Ha YpPOBHE, HEOOXOJAMMOM IS OCBOCHHS KYPCOB
uH(OpMaATHKHU, OOIIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax nanHOTO Kypca
ydaiuecs OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas
bopMyIHpyET CBOU TOCTHKEHUS B MaTeMaTHIeCKOU (popme.

Kypc anreOpsl 1 Hauaa MaTeMaTHYeCKOTO aHaIN3a 3aKJIaIbIBAECT OCHOBY IS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (DU3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBacT YMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3ydenus
anreOppl W Havall MaTEMaTHYECKOTO aHaiW3a B CTapiield IIKOJIC ydJalluecs
MOJIYYatOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 3aJ1a4, CaMOCTOSATEIHLHOTO



IOCTPOEHUSI MaTEMaTUYECKHX MOJENIEH pEaIbHbIX CUTyalud W HHTEpPIpeTaluu
NOJIYYEHHBIX  PEUICHUH, 3HAKOMATCA C  OpUMEPAMH  MaTE€MaTHYECKHX
3aKOHOMEpPHOCTE B MpPUPOJE, HAYKE M B MCKYCCTBE, C BBIJIAIOIIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSMHU U UX aBTOpPaMH.

Kypc o6nagaer 3HaUMTENbHBIM BOCIUTATEIbHBIM HOTEHLUAIOM, KOTOPBIH
peanu3yeTcs Kak 4depe3 y4eOHbBI Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduky ydeOHON AedaTenbHOCTH,
TpeOyroren CaMOCTOSTEIIHOCTH, aKKypaTHOCTH, IIPOJIOJKATEIIbHOU
KOHLIEHTPalMy BHUMAaHHs U OTBETCTBEHHOCTH 3a IOJYYEHHBIN pe3yJsbTar.

B ocHoBe MeToauku 00yueHHs anredpe U HauajlaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT IE€ATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYEeCKOTO aHAIN3a» BKIIIOYAET
CIIEYIOIUE COJEPKATEIBHO-METOANYECKUE JIMHUKA: «YHCiIa W BBIYMCIICHUS,
«DyHKIUH U rpadukn», «YpaBHEHUs U HEPABEHCTBa», «Havana Mmaremaruyeckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COiEpKATENBHO-METOJUYECKHE
JUHUU HW3Y4aloTCs Ha MPOTSHKEHWHM JABYX JIET OOy4YeHUsi B CTapllel IIKOJIe,
€CTECTBEHHO JIOTOJIHSAA APYT ApYyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU U
pasnenamu. JlaHHBIA KypcC SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe coaepKaHWE HECKOJNbKUX  MAaTeMaTH4YeCKMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIN3, TEOpHsI MHOXECTB U Ap. [To mMepe Toro
KaK y4alluecs OBJIAJIEBAIOT BCE 0oJiee MIMPOKUM MATEMATHUYECKUM alnapaToM, y
HUX TIOCJIEIOBATEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh
MaTEMaTUYECKYIO0 MOJENb PEaJIbHOM CUTYalluH, IPUMEHATH 3HAHMS, [I0JyYEHHBIE B
Kypce «Anrebpa ¥ Hadajga MaTEMaTHMYECKOrO aHaiu3ay, [UIsl pelIeHUs
CaMOCTOATENBbHO  CPOPMYJIMPOBAHHOM MaTeMaTHYeCKOW 3ajayd, a 3aTeM
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTaT.

CopepxarenpHO-MeTOANMYECKasl JIMHUAA «YUuCia M BBIYMCICHHS 3aBEpLIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAayaTO B OCHOBHOW MIKoJjie. B crapmield mkose oco00e BHUMAaHHE YJIEIsSeTCs
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pPaUMOHAIIBHO BBINOJIHATh JCHCTBUS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydaromuecss MOIY4YalOT HAaBBIKA MNPUOIMKEHHBIX BbIUMCICHUH,
BBINIOJIHEHUS JIEUCTBHIM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOW (opme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YU CIIOBBIX BHIPAXKECHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSIKEHWU BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM paslieie MpOorpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIAMHU PEUIEHUSI LEJbIX, PAallMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE yMEHUS UCIIOJIBb3YIOTCS IPU HCCIENOBAaHUI



(GYHKIMI C MOMOIIBIO MPOW3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Ja4d W 3a/1ad Ha
HaxXOXJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opmMupoBaHHEe YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl UENbIX, PalMOHATIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COZIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT AajbHelIIee pa3BUTHE alTOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS y4YalUXcsi, (OPMHUPYIOTCS HABBIKM JACAYKTHBHBIX PaCCYXKICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl ISl PELICHUS MNPAKTHYECKUX MW ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATENBHOCTh U3YUEHUS MaTeprana. M3ydueHne cTeneHHoi, moka3aTeIbHOH,
Jorapu(pMUYECKOi U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(UKOB,
UCIOJIb30BaHUE (DYHKIMI Ui pelieHus 3aia4d U3 JPYruxX y4eOHBIX MPEAMETOB U
pea’bHOM KXU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHUE YIENIeTcs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXTY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Martepuait 3Tol coep>KaTeJIbHOM JINHUX HALlEJIEH HAa Pa3BUTHE YMEHMI U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduueckoi u clioBecHOW. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopnepxarenpHas JuHAA «Havana MareMaTHueckoro aHalau3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTPOUTH rpapuKu PYHKIUH, ONPEIEATh UX HAUOOJbIINE U HAMMEHbIIINE 3HAUEHUS,
BBIYMCIIATH TUIOMAAU QUTyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHAS OTKPBIBAET HOBBIE BO3MOKHOCTH
IIOCTPOEHUSI MaTEMaTHYECKUX MOJEJICH PpEANbHbIX CUTYalMi, HaXOXICHUS
HAaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLUATbHO-DKOHOMHYECKHX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CIHOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbopMHPOBAHNIO YMEHHI PacIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TEXHUKE U HucKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOUIMXCSA pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOpaXx.

CopeprkarenbHo-MeToAMYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSLIIEHA  3JJIEMEHTaM TEOPUH  MHOXKECTB. [€OpEeTMKO-MHOKECTBEHHBIE



IPEACTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaT€MAaTHKU M Mpeiarator
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. [loaToMy BaKHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHaln3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBl MAaT€MaTUYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMHUPOBATH HABBIKU ITOCTPOCHUSI MOJIEJIEN PEAJIbHBIX CUTYAlUi, UCCIIET0BAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNN OJYYEHHBIX PE3yIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
pa3fesioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelleHuss NPUKIAAHBIX 3anad. Ilpu pemieHuu peanbHBIX MPAKTUYECKUX 3a]ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa v Hagaia
MaTE€MaTHYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha M3y4YeHUE Kypca aareOpbl U Hauall MaTeMaTHYeCKOTO aHAIN3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Hejento B 10 kiacce v 3 yaca B HE/IGINIO B
11 knacce, Bcero 3a Ba rojga ooydenusi — 170 gacos.

COAEPKXAHUE YYEBHOI O KYPCA
10 KVIACC

Yucaa v BIYMCICHUA

PanmonanbHbie unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOILICHTHI,
OECKOHEUHblE  MepuoAudeckue  JpoOu. ApuPMETHUYeCKHe  Omepauud C
paIrMoHAIbHBIMU YMCIaMU, TPeo0pa30BaHUs YUCIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOIEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacien
3HAHWUU U PEajbHOU KU3HU.

JlencTBuTenbHBIE 4YHMCIIA. PalMOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckre omnepaudd ¢ JIeWCTBUTENbHBIMU yuciaamu. [Ipulmmxénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJIEHHS, TPUKUIKA U OLCHKA PE3YyJIbTaTa BBIYMCIIEHUMN.

Cremenp ¢ menbiM  mokaszateneMm. CranmaptHas Qopma  3ammcu
JNeUCTBUTEIbHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucH



JNEUCTBUTEIBHBIX YHCEN ISl PELIEHUS NMPAKTUYECKUX 3a1ad U MPEJCTaBICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb ~ HaTypaibHOM  cremeHu.  JleiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TTPEOOpa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPHUUECKUE (OPMYIIBI.

YpaBHeHUE, KOpEeHb ypaBHEeHUs. HepaBeHCTBO, penieHre HepaBeHcTBa. Meron
UHTEPBAJIOB.

Pemenue nensix v IpoOHO-palIMOHATBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenue uppanroHanbHbIX YPAaBHEHHUI U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprMeHeHnEe ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a1a4 U
3aJ1ay U3 pa3auvHbIX 001acTel HAyKH U PealbHOW XKU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocoObl 3amanus (Qyukiuu. [paduk  ¢GyHkuuu. B3aumuo
oOpaTHbIe (PYHKIUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CreneHHasi (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpauk KOpHsS N-Oi CTENEHHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEAOBATEIBHOCTH.

Apudmernueckas ¥ reoMeTpuUecKas Mmporpeccuu. beckoneuHo yoObIBaroas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcronbs3oBaHnue mporpeccuu Iuis
pELIeHMs peajbHbIX 3a/1a4 NPUKJIAJHOIO Xapakrepa.

MHoskecTBa M JIOTHKA

MHoOk€eCTBO, omnepanuyd HajJ MHOXXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHeHne TeOopEeTUKO-MHOXKECTBEHHOIO arapaTta il OINUCaHHsS peajbHBIX
IPOLIECCOB U SIBJICHUM, P PEIICHNUH 3a]a4 U3 IPYTHX yYEOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC



Yucaa v BBIYMCICHUSA

Harypanshabie u niensie yncina. [Ipu3Haku 1e1mMoCTr HEIbIX YHCEIL.

Crenensb ¢ panmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTEICHHU.

Jlorapugm yucna. JlecaTuyHble U HaTypaIbHbIC JOrapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHHM, COIEPIKALIUX JTOTAPU(PMBI.

[TpeoOpa3oBanre BBIpAKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
IIOKAa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesbHbIE yPABHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHrne NMpuKIIagHbIX 33aa4 C MOMOILBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IppuMeHeHne ypaBHEHNI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/lay ¥ 3a7a4 U3 pa3InuHbIX 00JIaCTEN HAYKU U PEAIbHON KU3HU.

@OyHkuuu U rpadpuku

®Oynkuus. [lepuonnueckue pynkuuu. [IpomexyTku MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (yHKUMU. HambGosblnee u HauMmeHbllee 3HAUY€HUE
(yHKUIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[ToxazarenbHast u Jorapudmuyeckas QyHKIUU, UX CBOMCTBA U TpauKH.

Hcnonb3zoBanue rpa@ukoB QyHKIUN JUIsl pEIlICHUs YpaBHEHUU U JIMHEUHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QGyHKIUN Uil KCCIEIOBAHHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJady U3 JIPYTUX YYEOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana maTeMaTH4€CKOr0 aHAJIN3A

HenpepoiBHble (yHKIMHU. METOA UHTEPBAJIOB JIs1 PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['eomerpuueckuid ©  (QU3HUUECKUN  CMBICTT
IIPOU3BOIHOM.

[IpousBoaHbie  dMeMEHTapHBIX  (QyHKIuA.  DopMysnbl  HAXOXKICHHS
IPOU3BOJHON CyMMBbI, POU3BEACHHS U YACTHOTO (DYHKIIHUI.

[IpumMeHeHue mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOoNbIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUUA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM U HAXOXKICHUSA HAWIIY4dIIEero pElIeHUs B
INPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.



Wuterpan, ero reomeTpuyeckuil W (pu3Mueckuil cmbica. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.

IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO TIpenMera «MareMaTtuka» JOJKHO O00eCIeYnBaTh
JTOCTIKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHUs CISAYIOIINX TUYHOCTHBIX,
METaINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
OpoleAyp TpaxgaHCKoro ooOmiecTtBa (BBIOOPBHI, OMPOCHl U TP.), YMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAaHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OATHYECKOTO  TOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIHOYash ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 3J0pOBOro U 0e€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEXUM 3aHATUN U



OTIIbIXa, peryJisipHas pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHON IEATETLHOCTBIO.

TpyoBoe BOCIUTaHUE:!

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IMOHWMAHHEM BIWSHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3aaad B
00JIaCTH OKPY’KAIOIICH CPe/Ibl, ITITAHUPOBAHUS IIOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeTOBEYSCKON JCATEIBHOCTH, JTaloB &
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS [UBWIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaOwWuUxcs (0ceoeHue
Memo008  NO3HAHUS — OKpYJcanwe2o  Mupa,  HpuMeHeHue  JI02UYeCKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTIpEJICTICHUs] ~ TOHSATUN; YCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npejiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUHIA;
JieNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AaKIIOUEHNUH 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
IPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh CIoco0 pemeHus ydyeOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAO0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0OBEKTa, SBJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE MpOLIECcCa, a TAKXKE BbIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarnueii:

BBISBJIATH J1e(pUUUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMpE/ICTaBICHMUS,

CTPYKTYpUPOBaTh UHGOPMAIUIO, IPEACTABIATh €€ B pa3InYHbIX Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2)  Vuusepcanvhvie KOMMYHUKAMUGHbBIE  Oclicmsus, o0becneuusaiom
CcoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

Ob6uieHue:

e BOCIPUHUMATH U GOPMYJIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIAMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4u, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

e B X0/€ 00CYXXJIeHHS 3a7]aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaiora, OOHApYXUBATh pa3Indue W CXOJICTBO TMO3WIIUN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

e TMpPEACTABIATh  PE3yJNbTAaThl  pEHICHUS  3aJladyd,  HKCIIEPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATENILHO BEIOMPATH (POPMAT BHICTYIUICHUS
C yu€TOM 3aja4 MPE3eHTALNN U OCOOEHHOCTEH ayTUTOPUH.

CoTpyaHUYECTBO:

e TIOHWMATh U HCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHON U WHIANBUIYTbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM  paloThI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

e YYacTBOBATh B IPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE WITYPMbDY W UHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPHUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyramuesnsie oeticmaus, obecneuusarom opmuposarue

CMBICTIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCHU.

Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33a/1a4H, BEIOMPATH CIIOCOO PEIICHHS C
y4IE€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMH TIO3HABATEILHON pediekcMu Kak OCO3HaHHS
COBEPIIACMBIX JIEHCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB;
BJIAJIETh CITIOCOOAMHU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
peIIeHs] MaTeMaTUIECKOH 3a1a4H;

e TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MPU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
JAHHBIX, HAWJCHHBIX OIMMHUOOK, BHISBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS DPE3YJIbTATOB JEATEIIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YpOBHE CpeHEro OOIIero 0Opa3oBaHUs JOJKHO O0ECIeYMBATHh JIOCTHUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTaTOB:

10 KITACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATUSAMH: PALUUOHAIBHOE M JCHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOb, MPOIICHTHI.

Beimonuate  apudmeTnyeckue  onepalud ¢ PAIMOHAIBHBIMH U
JICVUCTBUTEILHBIMH YHCIIAMH.

BoInonHATh TPUOIMAKEHHBIE BHIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATUSMHU: CTEMEHb C LEIBIM IOKa3aTeleM; CTaHJapTHas
dbopma 3amucu JEUCTBUTEIBLHOIO YKCIA, KOPEHb HATypaJbHOM CTENCHU;
MCIIOJIB30BaTh MOJIXOASIIYI0 (POpMY 3aMUCH JEHCTBUTEIBHBIX YUCEI JJI PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TAHI'€HC MPOU3BOJIBHOTO YTJa;
MCIIOJIB30BaTh 3alUCh MPOU3BOJILHOTO yTJIa uepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATUSIMU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO; IIEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BrinonHaTh npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUW U pEIIATh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonHsaTh mpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAIMOHATBHBIX
BBIPAKCHUH U PEIIATh OCHOBHBIC THUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHSTh YpaBHEHHSI M HEPABEHCTBA JJIsl PEIICHUSI MAaTEMAaTUUECKUX 3a/1a4
W 3aJ1a4 U3 PA3INYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.

MonenupoBaTh pealbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBISATH
BBIDAKCHUSA, YPaBHEHHUs, HEPABEHCTBA MO YCIOBHUIO 3aJadd, HCCIEA0BAThH
MIOCTPOCHHBIE MOJICNIM C UCIIOJIB30BAaHMEM anmapara anreOphl.

DYyHKIUHN U TPAPUKH



OmnepupoBaTh MOHATHAMH: (QYHKIIHS, CIIOCOOBI 3amaHusi (pyHKUIHUH, 001acTh
OTpEelENEHUs] M MHOXECTBO 3HayeHHi (yHKuuu, rpaduk (QyHKUHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrtpouTh U 4uTaTh TPaPUKU JTUHEHHONW (QPYHKIMU, KBAAPATUUHON (PyHKIIHH,
CTENEHHOMN (PYHKIIMH C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BbIpaxaTh POpMyJIaMH 3aBUCUMOCTU MEXIY BEIIUYUHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKasT U
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUYECKas
Iporpeccusi, CcymMma 0€CKOHEYHO yObIBaIOIIeH FreOMETPUUECKON IIPOrPECCUM.

3aaBaTh NOCIEA0BATEIBHOCTH PA3INYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEW U MIPOTPECCUM IS PEILICHMS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIEPALIUU HaJl MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapat AJis ONMCaHUs pealIbHbIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OnepupoBaTb  MOHATUSMH:  ONpEAENIEHHWE,  TEOpeMa,  CIEICTBHE,
J0Ka3aTeNbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUSAMH: HATypaldbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKU JE€JIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YUCIIa Ha MPOCTHIE MHOXUTEIN
IS peLLeHus 3a1ay.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OmnepupoBaTh NOHATUAMU: JOrapudM uucia, ACCITUYHBIE U HATypaibHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONIEPUPOBATH NOHATUAMM: IIOKA3ATEIbHOE YpPaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHHs BBIPAKEHUH, COAEpXKAIIUX JIOTapUPMBL;
ONEepPUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBbl II0 YCIOBHIO 3aJayH,
MCCJIEIOBATH MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM allapara aareopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUM HA MPOMEXKYTKE; HCHOIb30BaTh HUX IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBarh MOHATUAMH: TpaUKH MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUs] YPaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTHU Tpa(UKHU JIMHEWHBIX YPAaBHEHUN U
WCIIOJIb30BaTh UX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnone3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHUCUMOCTEN U3 IPYrUX yu4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOAHAS (QYHKLNH;
UCIIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI MPOU3BOJHON AJIs pelIeHUs
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh NPOU3BOAHYIO JJIs UCCIEAO0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IPpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBarh MOHATHSMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3JIeMEHTapHbBIX (YHKIINI; BBIYUCISATH HHTErpa IO
dbopmyne Herorona—JleitOnura.

Pemwars mpukiiagHele 3a7a4d, B TOM YHUCIE COLUAIBHO-KOHOMMYECKOIO M
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.



«I'EOMETPUS»

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOIO0 M HICANIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJEIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1IecTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS W AKTHBHOIO
npeoOpazoBaHusi  JAEUCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamu 00bEUHSET pa3Hble BUIbI yU€OHOM U TPYIOBOM ESITENbHOCTH, SBIISAETCS
OJIHUM U3 Tpo(ecCHOHATBLHO BaXHBIX KAauyeCTB, IMOATOMY akTyajbHa 3a/aya



dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — 00meoOpa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH H  JIEHCTBUHM, crneuuUIHbIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMMa mno reoMerpur Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
00y4aroluXxcs CPeAHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBbHBIX 3aTPyIHEHHM
Ha ypOBHE OCHOBHOro o01ero obpasoBaHus. Takum oOpas3oM, oOydaroluecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIIME MAaTEMATUUECKUE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JlaJbHEHIIEM BO3HHMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmKeHre Lelnu OCBOCHHS MPOrpaMMbl 00ECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyamMM  OCBOEHHsA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIFOTCA:

e (opmMupoBaHue mNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPBI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHME MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus Kak
O BAKHEWIIMX MATEMATHYECKMX MOJAEIAX, MO3BOJIAIOIIMX OMNHMCHIBATH U
U3y4aTh pa3Hble ABJICHUS OKPY>KAIOUIEro MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOJAEISIX U B
peaIbHOM MHMPE MHOTOIPAHHMKH U TeJIa BPALCHUS;

e OBJIaJICHUE METOJIaMHU PEIECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHUSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMU O
MHOTOTPAaHHHUKAX M TeJaX BPAILLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aANTOPUTMaMM  pEUIEHUS  OCHOBHBIX  THUIIOB  33J]1a4;
dbopMUpOBaHHE YMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJI€ PELIEHUs CTEPEOMETPUYECKUMX 3aJad U 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBILUICHHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUUECKUX MOHATUHA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEajbHBIX )XKU3HEHHBIX CUTyalUUsX W MPU U3YYECHHH



Ipyrux  y4eOHbIX  MPEAMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEN, (POPMYyJIMPOBATh WX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus  INPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATh IIOJyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPHUH B HaYaJe ero M3y4eHHus 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpeIeNEHHBIM 00pa30M OpraHMW30BaHHAas padoTa HaJl HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIILUICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBHPYET K JNAJIbHEUILIEMY
U3YUYEHUIO MTPEMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAESATENBHOCTU. Pa3BUTHME NIPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJAUTCS C OMOPOM HaA HAMISAHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HAIJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMbple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenensercs He TOJIBKO 110 COAepKaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypPOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSAMHU U HaBBIKAMHM OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO U MOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YaloIIMUXCs, paclIupsis U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydeHnne reomerpun oTBOaUTCA 2 yaca B Heaenro B 10 kimacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA
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IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Toyka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApAJUIEIbHBIE TPAMbIE B IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapajljiebHbIE TIOCKOCTH; CBOMCTBA MapaJlIeIbHbIX
miockoctet. [IpocTeiime mpocTpaHCTBEHHbIE (PUTYyphI HA MIIOCKOCTHU: TETPAdIp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH MPAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM JI0 MJIOCKOCTH, MTPOEKIUs GUTYPHI HA TUIOCKOCTD. [lepreHauKyIspHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIIEHAUKYJIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MTOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMO YT OJIbHBIIN
napajyiesienune]; 1 ero cBoicrtea. [lupamnpma: N-yronpHass nupamuja, rpaHd U
OCHOBaHHWE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
ycedéHHas nupamMuaa. OJIJIEMEHTbl Npu3Mbl W nupamuibl. IIpaBunbHble
MHOTOIPaHHUKHU: MOHSATHE NMPABWJIBHOIO MHOTI'OTPAHHUKA; MPABUIIbHAS MPU3MA U
MpaBWIbHAS THPAMUJA; NpPaBWIbHASA TPEYrojbHAs MNUPaAMUA W TPABUIIBbHBIN
terpadap; KkyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CAMMETPUU B MUPAMHIAX, MapaJlIeIenuIIe1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH MPSIMOU TPHU3MBI,
TJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOU Mpu3Msl. [omaas



OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH TMPABUJIBHOW MUPAMHIbI, TEOpeMa O
wionaay yceu€unoil nupamusl. [loustue 06 06péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
NOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuyeckast MTOBEPXHOCT, oOpa3yroriue HUJIMHAPUYECKON
NOBEPXHOCTH, OCh LWIMHIPUYECKON MOBEpXHOCTU. LlWimHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolmias M OCh, IUIOMaAb OOKOBOW U TMOJHOU
MTOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00Opa3yrolias
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MOBEPXHOCTU C]ephl.
B3auMHoe pacnionoxeHue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N306pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomMOuHaruu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONUCAHHbBIN
okoJ10 cdepsl; chepa, BiMcaHHAsS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
IPsIMOYTOJIBHOTO Tapajulesienunena v ciaeactBus u3 He€. O0bEM LUIMHAIPA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus uMHIpa (MapajuieabHO U MEPIEHIUKYISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILNHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. Pa3nokeHne BeKTOopa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. IlpaBmwio mapamnenenunena. PemeHwe 3amad, CBSI3aHHBIX €
IPUMEHCHUEM TMIpaBUJI JEUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTron Mexay Bekropamu. CKalasipHOE IMpPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yrioB Mexay MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJICHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OYyAYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas pu3znyeckas akTUBHOCTh); PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MATEMATUIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKO€e BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa dSKOJOTHYECKUX MPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECCKOW JCSITCIIBHOCTH, ITarloB e€
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTEeMaTHYECKOH KYJIbTYpOH KakK CpEJACTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYHCarweso  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJ1accu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTWKHM, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
IIPOBOAUTH CaMOCTOSITEIIBHO J0Ka3aTebCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBI;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIT0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT IMO3HAHHUS,
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOMIONEHUS, UCCIIEJOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

2)

BBISIBIIATH Je()ULUTHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;
BbIOMpaTh  MHPOpPMALMI0O W3  UCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYPUPOBATh UH(POpPMALIKIO, PEACTABIATH €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HaAEKHOCTD uH(popMauu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie KoMMyHukamuenwvle Oelicmeus,  0Oecneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6 06yqa}0mux0}z.
OO01menue:

BOCHPUHUMATh U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; SICHO, TOUYHO, TPaMOTHO BBIPa)kaTh CBOIO TOUKY 3pEHUs
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, J1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pPE3yJIbTaT;



B X0/ 0OCY>KJEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JUayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4yd,  SKCIEPUMEHTA,
UCCJICTOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYIICHHUS
C Y4€TOM 3aja4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4vecTBo:

NOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
pa®oThl MpHU pelIieHuH Y4eOHBIX 3a/ay; MPUHUMATH IIeJIb COBMECTHOM
NEeATEIbHOCTH, IUJIJAHUPOBATh OPraHU3alldI0 COBMECTHOM  padoTHI,
pacnpenensaTb BHUAbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOACH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBINOJIHATH CBOIO 4YacTbh pPabOThl H
KOOPJIMHUPOBATh CBOU JIEHCTBHS C APYTUMH WICHAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MNPOAYKT MO  KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyiamusnsie oeticmausi, obecneuusarom popmuposamiue
CMBLCIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCO0O peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJECTh HABBIKAMHU [O3HABAaTEIbHOM pedaekcuu KaKk OCO3HAHMS
COBEPLIAEMBIX JIEUCTBUM U MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ysibTara
pELIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBACHATH
MIPUYUHBI JTOCTHKEHUS WIM HEAOCTHXKEHHUS PE3YNbTATOB AECATEIBbHOCTH,
HaXOJUTh OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC



OmneprpoBaTh MOHATUSIMH: TOUKA, IPSIMAas, INTOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguiupoBaTe B3aUMHOE pacCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOIO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBINA Yrojl ABYTPAaHHOTO yIJja; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBITYKIBIN
MHOT'OTPaHHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIbHBIM Napajljiesienune, Kyo).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIeNICUIe bl ).

OmneprpoBaTh MOHITHSIMH: CEKYIIasl INTOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJIOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UIYpP: BUA
CBEpPXY, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUISCKUX BEIMYUH MO 00pas3iam min
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHYECKWE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCIICEHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKM JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pernats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHYECKHE METONbl TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIUMUCSA OPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Berancnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMUJIa) C IpUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh TMOHATHUSMHU: CHMMETpUS B TMPOCTPAHCTBE; LEHTP, OCh U
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CAHMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax u
pPHUCYHKaXx.



[TpumensTs reomeTpudeckue (HakThl A1 PEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPENOoJIaraoIuX HECKOJIBKO IIAarOB PEIIEHUs, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (opme.

[lpuMeHsThr TpoCTEWIME TPOTrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MpUpOaE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[lpuMeHsATH MONyYyeHHBIE 3HAHWUSA HAa TMPAKTHKE: aHAIM3HPOBATH pPeajbHbIC
CUTyallud M TIPUMEHSATHb H3y4YCHHbIE IOHATHS B TPOLIECCE IOUCKA PpEIICHUs
MaTeMaTU4eCKd CQOPMYIUPOBAHHOW TMPOOJIEMBI, MOJEIHPOBATH PpeEabHbIC
CUTyalldd Ha S3bIKE TCOMETPHH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, armapaTa anreOpbl; pemaTh
NPaKTUYECKHE 3a]]auu, CBSI3aHHbIE C HAXOXKICHUEM I'eOMETPUYECKIX BEINYHH.

11 KVIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHJPUYECKAss MOBEPXHOCTh, OOpa3yrolne
UUJIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/P; KOHUYECKAs IOBEPXHOCTh, 00pa3yronme
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacnio3HaBaTh Tena BpaleHus (LWIUHAP, KOHYC, chepa U map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpalLlEHUSI.

KnaccuguimponaTs B3auMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOUIAAM  TIOBEPXHOCTEH  Ted  BpalleHHUs,
reOMETPUYECKUX TeJl C TpUMEHEHUuEM (HopMy.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIUCAHHBIN B CPEPY 1 ONUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

Bb4ucasTh COOTHOLIEHUS] MEXIY IJIOLIAASIMH MOBEPXHOCTEN M 00bEMaMu
MOJ00HBIX TE.

N300paxxkatb u3ydyaemble (QUIypbl OT PYKHM M C IPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOSTHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Buz1 cBepxy, COOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH U MpPeoOpa3oBbIBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSIThH, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.



[TpuMeHsTH paBUIIO MapaIeIenuIesa.

OmneprpoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YrOJl MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEICHHE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXIY
BEKTOpPaMH, CKaJIpHOE TMPOW3BENCHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUITMHEAPHBIM BEKTOPaM.

3aaBath IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumMeHsaTH TeOMeTpUUYECKUE (HaKThI I PEIICHUS CTEPEOMETPUIECKUX 3aj1ad,
MPENOoJIaraoIuX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (opme.

Pemate mpocreiilme reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOA.

Pemarp 3amaunm Ha JOKa3aTENbCTBO MAaTEMAaTHYECKHMX OTHOIICHUN U
HAXO0XKJIEHHWE TEOMETPHUECKUX BEJIMYMH MO 00pa3aM WM alrOpUTMaM, MPUMEHSIS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHIAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpumeHsTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBAa UM DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOIE U
KU3HU, paclio3HABATh MPOSBJICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[TpuMeHsTh MOJIyYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh pPEaJbHbIC
CUTyalldd W TPUMEHATh M3y4YEHHbIE IOHATHA B MPOIECCE IOUCKA pPELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha $3bIKE TEOMETPUH, WCCIEAOBAaTh TMOCTPOCHHBIE MOJETH C
UCTIOJIb30BAaHUEM T€OMETPUUICCKUX MTOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJIEHUEM I'€OMETPUUECKHUX BEIUUHUH.



