PabGouas nporpamma no yueOHomy npeamery «Marematuka» B cootBeTcTBHMU ¢ ®I'OC 2012 u POII (11 kiaacc)
COJAEPXKXAHUE YYEBHOI'O KYPCA «Aureopa»

11 KIIACC

Yucaa v BIYMCICHUA

HatypaneHbie u neinsie yncna. [IpusHaku qenMMoCTH HEbIX YHCElL.

CreneHb ¢ pallMOHAIBHBIM NTOKa3aresieM. CBOMCTBa CTEIICHH.

Jlorapudm yucna. JleciTuUHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHNs U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXEeHHM, COIEpPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBanue BbIpaX)EHUM, COIEPIKALINX CTEIEHH C PALIMOHAIBHBIM I10Ka3aTeNeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHblE ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl JINHENHBIX YpaBHEHU. PelieHre NpuKIaaHbIX 33/1a4 ¢ TOMOIIBI0 CUCTEMBI JINHENHBIX YPaBHEHUIA.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpyumeHeHue ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTeMaTHMYEeCKUX 3a/ady M 3a/Jay M3 pa3InyHbIX
o0JylacTell HayKu M peajbHOM KU3HU.

DOyHKUMH U TPaPuKu

Oynkuus. [lepuoauueckue pyHkiuu. [I[poMexyTKu MOHOTOHHOCTH (PYyHKIIMH. MaKCUMyMbl 1 MUHUMYMBbI (DyHKITHH.
Haubonbiiee u HauMeHblee 3HaueHne QyHKINUU Ha IPOMEKYTKE.

Tpuronomerpruueckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u Jorapudmuyueckas GyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonp3oBanue rpadukoB GyHKIMMA 71 pEeIICHUS YPAaBHEHUN U JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpagukoB (QYHKIMHA Ui UCCIEIOBAaHUS IMPOLIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE€ BO3HUKAIOT MPH
pELIeHNN 3a7a4 U3 IPYTUX YUEOHBIX IPEAMETOB U peabHOM )KU3HHU.



Havana maTteMaTH4ecKoro aHajmsa

HenpepriBabie GpyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[TpousBoanas ¢pyukiuu. ['eomeTpuueckuii 1 PU3NIECKUI CMBICI TPOU3BOTHOM.

[IpousBoanbie sneMeHTapHbIX QyHKIHN. DOpMyIbl HAXOXKACHUS TPOU3BOAHON CYMMBbI, TPOU3BEJECHUS U YaCTHOTO
byHKIUH.

[IpumMeHeHne NPOW3BOMHOM K HCCIENOBAHMIO (YHKIMA HAa MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxneHue
HanOOJIBLIEr0 U HAUMEHBIIEr0 3Ha4eHUs PYHKIIMU Ha OTPE3KE.

[IpuMeHeHne MpOM3BOJHOM Il HAXOXKJICHMSI HAWIydlIero pelleHUs B NPUKIAJHBIX 3a1adax, Uil ONpeNeiICHUs
CKOPOCTH Tpoliecca, 3a1aHHOT0 (PopMyIioi WK rpaduKoM.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

WHuTerpani, ero reoMeTpudecKkuil u puzndeckuii cMbicil. Beruncnenue unrerpana no ¢popmyie Hotorona—IJleitonuna.

INJIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHOro npeaMera «MaremaThka» JOKHO 0O€CleunBaTh JOCTHIKEHHE HAa YPOBHE CPEAHEro OOUIEero
00pa3oBaHUsl CICAYIOMMNX JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMBbI ydeOHOTo npeameTa «MaremaThkay XapakTepu3yloTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTHIO IPAKAAHCKONU MO3UIIUKM 00YYaIOIIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO 4JI€HA POCCUHUCKOTO
00111eCTBa, MPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUH, MPOLETYP
TPKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl W TP.), YMEHHUEM B3aMMOJICHCTBOBATh C COLMAIBHBIMM WHCTUTYTaMH B
COOTBETCTBHUH C X (QYHKIIMSIMHU ¥ HA3HAYCHUEM.

[TatproTyecKoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTHIO POCCHUUCKOW TpakTaHCKOW WACHTUYHOCTH, YBKECHHS K TPONUIOMY M HACTOSIIEMY
POCCHIMCKOM MAaTEMATHUKH, LEHHOCTHBIM OTHOUICHHEM K JOCTHXKECHHUSIM POCCUUCKHX MATEMATHKOB W POCCUUCKOHN
MaTEeMaTUYECKOM IITKOJIBI, K UCITOJIb30BAHUIO ATUX JIOCTHIKEHUH B IPYTUX HAyKaX, TEXHOJIOTHIX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIMUTAHUSI:

OCO3HAHHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; Cc(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOr0 TMOBEJCHHS, CBSI3aHHOTO C IMPAKTUYECKUM MPUMEHEHUEM JOCTHKECHHU HAyKH WU JESITEIbHOCTBIO YYEHOIO;
OCO3HAaHMEM JIMYHOTO BKJIaJla B IOCTPOECHUE YCTONYMBOIO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYas 3CTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajiad,
peIIEHNH, PacCyKXACHUI; BOCIPUUMYUBOCTHIO K MATEMATUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIIMTAHUC:

c(hOpMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTEMAaTUUECKHE 3HAHUS B MHTEpPECax 3/I0POBOro M Oe30MacHoro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3J0pPOBBIO (370pOBOE MUTaHHE, COATAHCHPOBAHHBIM PEXXUM 3aHATHH U
OT/ABIXa, peryispHas (Qu3nueckas aKTUBHOCTH), (U3MYECKOTO COBEPIICHCTBOBAHMS, IPHU 3aHATHSIX CIIOPTHUBHO-
03JI0POBUTEBLHOMN JEATETBHOCTHIO.

TpyIoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOIIO0HUS; HHTEPECOM K pa3Iu4HbIM cdepaM npodhecCHOHATBHOM
NeSATeIIbBHOCTH, CBS3aHHBIM C MaTeMaTHKOM M €€ NPWIOKCHHSIMHU, YMEHHEM COBEpINAaTh OCO3HAHHBIM BHIOOp OyayIiei
npodecCur W PeaIM30BbIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY
00pa30BaHUI0 W CaMOOOpa30BaHUIO Ha TPOTSIKEHUU BCEH JKU3HU; FOTOBHOCTHIO K AaKTHBHOMY YYacCTHUIO B PEIICHHUU
MPAKTUYECKUX 3a7a4 MAaTEeMaTUUYE€CKOW HAIIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAaHHE:

c(hOPMHPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYPhI, TOHUMAHUEM BIUSHUS COIUATHLHO-DKOHOMHYECKHUX IMPOIIECCOB Ha
COCTOSTHUE TIPUPOJHOM M COIMAIBHOM CpeIbl, OCO3HAHHMEM TIJ00AIBHOrO XapakTepa JSKOJOTHYECKHX IIPOoOJIeM;
OpHEHTaIlMeld Ha NPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUW IS penieHdus 3a7ad B 00JIacTH OKpY’Kalollel Ccpeibl,
IJITAHUPOBAHHUS TTOCTYIIKOB Y OLIEHKH UX BO3MOKHBIX TOCIEACTBUH ISl OKPYKAIOLIEH CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:



c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHON MPaKTUKU, MOHUMAHHEM MaTeMaTHYeCKONl HayKH Kak c(epbl YelIOBEYECKOW AESITeNbHOCTH, STAloB e
pPa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTHs LUBWIN3ALNN; OBJIAJACHUEM SI3bIKOM MAaTEMATHUKA M MAaT€MATUYECKOM KYJIBTYPOH
KaK CpEICTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO OCYLIECTBISATh INPOEKTHYIO M HCCIECIOBATEIbCKYIO JAESITEIBHOCTD
VHIUBUYAJIHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe PE3yNbTaThl OCBOSHUS TMPOTpaMMbl y4eOHOTO mpeamera «MaTeMaTHKa» XapaKTEePU3YIOTCS
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMETNbHOIMU OCUCMBUAMY, YHUBEPCATbHbIMU KOMMYHUKAMUBHbIMU OCUCMBUIMU,
VHUBEPCATIbHIMU PeRYTIIMUBHBIMU OCtiCMBUAMU.

1) Vuueepcanvuvie noznasamensHsle oeticmsus, obecneuusaiom Gopmuposanue 6a306bix KOSHUMUBHBIX NPOYECCO8
obyuarlowuxcs (oceoenue Memooo8 NOZHAHUSL OKPYHCAIOUe20 MUupd;, NpUMEHEeHUe JI02UYeCKUX, UCCIe008amenbCKux
onepayuii, ymeHui pabomams ¢ ungopmayueti).

ba3oBrle 1ormueckue AeMCTBUS:

BBISIBIIAIT U XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHSTHM, OTHOIICHUN
MEXIy TMOHATUAMH, (POPMYIHPOBATH OMpPENENCHUs TOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJ1accuuKalu, OCHOBAHUS 1711 000OIIEHHS U CPAaBHEHUS, KpUTEPUU MTPOBOAMMOTO aHAJN3a;

BOCIIPUHUMATh, (QopMyaupoBaTb H TPeoOpa3OBBIBATH CYXKJACHUS: YTBEPAUTEIbHbIE U OTpUIlATEIbHBIE,
eIMHUYHbIE, YaCTHBIE U O0IIINE; YCIOBHBIC,

BBISIBIIAITH MAaTEMATUIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUMS B (DaKTaxX, JaHHBIX, HAOTIOJACHUSIX U
YTBEPKACHUSX; IPEeIaraTb KPUTEPUHU JIJT BBISIBIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JIEJIaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W WHIYKTUBHBIX YMO3aKJIIOUYECHUM,
YMO3AKJIIFOYECHUH 110 aHAJIOTUH;

MPOBOJAUTH CaMOCTOSITEJIHO J0KAa3aTeJbCTBA MATEMaTHUYECKUX YTBEPKIACHUU (MpsIMbIe W OT TMPOTHUBHOIO),
BBICTPAWBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBLIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBI;



BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS], BRIOUpATh HanboJiee
MOAXOJAIINNA ¢ Y4ETOM CaMOCTOSITEILHO BBIJACICHHBIX KPUTEPUER).

ba3zoBrie nccnenoBaTeIbCKue JSHUCTBUS:

UCIIOJIb30BaTh  BOIPOCHl KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT TIO3HAHUA, (POPMYIHPOBATH  BOIPOCHI,
dbuKkcupylole MpoTUBOpPEYHE, MpoOJieMy, YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITENBHO CIUIAHMPOBAHHBINA SKCIEPUMEHT, MCCIEJOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTHUYECKOro OOBEKTa, SBJICHUS, NMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMHU, SBIICHUSMHU,
IIPOLIECCAMY;

CaMOCTOSITENILHO (OPMYJIUPOBAaTh OOOOIIEHUS U BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO HAOIIOJACHMUS,
UCCJIEI0BAHUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATh MPEANOJIOKEHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBIIATH Je(DULUTHI HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJI OTBETA HA BOMPOC U JJIsl PEIICHUS 3a1a4K;
BBIOMpAaTh WHGOPMAIMI0O U3 HUCTOYHMKOB pPA3IUYHBIX THUIIOB, AaHAJIU3UPOBaTh, CUCTEMATU3UPOBATH U
UHTEPHPETUPOBATH UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX PopMax, WILTIOCTPUPOBATH IPadUIECKu;
OIICHMBATh HAAEKHOCTh MH(MOPMAITUH TI0 CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMyHUKamueHvle Oelicméusi, 00ecneuusaom cooOpMUpoO8aHHOCMb COYUATbHbIX HABLIKOG

00yYarUuUxcs.
Oowenue:

BOCIPUHUMATh U (HOPMYIHPOBATH CYXJCHHUS B COOTBETCTBUH C YCJIOBHUSIMHU M LEISIMH OOILEHUS; SICHO, TOYHO,
IPAMOTHO BBIPAKATh CBOKO TOUKY 3PEHHMSI B YCTHBIX M MMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 110 X0y PEIIEHUS
3aJlayu, KOMMEHTUPOBATh MOJYUYEHHbBIN pe3yJIbTaT;

B XoZ€ OOCYXIEHHUs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYK/IaeMOM TeMbl, MpOOJEeMbl, peliaeMon 3ajayu,
BBICKA3bIBaTh HJIEH, HALEJICHHbIE HA IMOWCK PELIEHUS; COMOCTABIATH CBOM CYXICHHUS C CYXICHHSIMHU JIPYTUX



YYaCTHUKOB JUaora, oOHapyXMBaTh pa3indle M CXOJCTBO MO3HIIMI;, B KOPPEKTHOU (opme GopMynnpoBaTh
pPa3HOIIIACHsl, CBOU BO3PAXKEHUS;

MPEJICTaBISTh PE3yIbTaThl PEIICHUS 3a/1a4M, SKCIICPUMEHTA, UCCIIEIOBAHUS, IPOCKTA; CAMOCTOSITEIbHO BBIOUPATh
dbopmat BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUU U OCOOEHHOCTEHN ayTUuTOPHUH.

CoTpyIHUYECTBO:

MOHMMAaTh W MCMOJb30BaTh MPEUMYIIECTBA KOMAHAHONW M HMHIMBHIYabHOM paOOTHI MPHU PEHICHUH Y4eOHBIX
3a/lay; NpPUHUMATh LeJIb COBMECTHOM JI€ATEbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOThI,
pacnpenensartb BUAbl padOT, OrOBapUBaThbCs, OOCYX AaTh MpOIECC M pe3yibTaT padoThl; 0000IATh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B IPyHNOBBIX (Qopmax paboThl (0OCyKIeHHUs, OOMEH MHEHMH, «MO3TOBBIE IITYPMBI» U HHbIE);
BBIIIOJIHATH CBOIO YacTh PaOOThl U KOOPAMHHPOBATH CBOM JEHCTBUA C JPYTUMHU YJIE€HAMU KOMAaHbI; OLICHHBATh
KaueCTBO CBOETO BKJIAJla B OOIIUIA MPOIYKT MO KPUTEPUSIM, CPOPMYIHUPOBAHHBIM YYACTHUKAMH B3aUMOJICUCTBHUS.

3) Vhusepcanvuvie pecynsmusnvle oeliicmaus, 006ecneuusarom Gopmuposane CMulCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABLIKOG TUYHOCHU.
Camoopranuzanus:

COCTABJISITh IUJIAH, AJITOPUTM PELIEHUs 3aJadyM, BHIOMPATH CIOCOO pELIEHUs C YYETOM HMEIOIIMXCS PECYPCOB U

COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN ¢ YYETOM HOBOUM MH(GOPMAIIUH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHU I103HABATCIHHOM pPehIESKCHU KaK OCO3HAHMS COBEPIIACMBIX JEUCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, WX pEe3yJIbTaTOB; BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3ylbTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPU PELICHUU 33a41, BHOCUTh KOPPEKTUBHI B IEATEIIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSCHATh MPUYMUHBI JOCTHKCHHS WM HEOCTHIKCHHUS
pe3yJIbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



OcBoenne yudeOHOro Kypca «Anredpa W Hadajla MaTeMaTHYeCKOro aHalnM3a» Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus TOJHKHO 00ecTeYnBaTh JOCTIKEHHE CIEIYIONUX IPEIMETHBIX 00pa3oBaTeIbHBIX PE3yIbTATOB:

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATHSAMH: HATypaJIbHOE, LEJIO€ YHCIO; HWCIOJIB30BaTh IPU3HAKK JEIMMOCTH LEJIBIX YHCEN,
pa3I0KEHUE YKCIIa HA IPOCTHIE MHOKUTEIN Ul PELICHUs 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBath NOHATUSAMHU: JIOTapU(M YUCIA, JECATUYHBIE U HATyPAIbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[TpumeHsTh CBOMCTBA CTENEHM [UIsi MpeoOpa3oBaHUS BBIPAKEHHM; ONEpPUpPOBATh IOHATUSMU: IOKa3aTEIbHOE
YPaBHEHME U HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI II0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHATh NpeoOpa3oBaHusl BEIPAXKEHUM, COAEpKANIUX JTOrapu(Mbl; ONEPUPOBATH NOHATUSAMU: JTOrapupMHUUECKOE
YpaBHEHUE U HEPABEHCTBO; pelIaTh OCHOBHBIE TUIBI JOrapu(pMUUECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemieHus npoCcTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CUCTEMAa JIMHEMHBIX YPAaBHEHHH W €€ pElIeHWE; HMCIOJIb30BaTh CHCTEMY JIMHEHMHBIX
YPaBHEHUM I PEIICHUs] PAKTUYECKUX 3a1a4.

Haxoaurts pemeHnst npoCTeNInX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

MopnenupoBaTh peajbHble CHUTyallud Ha SI3bIKE aireOpbl, COCTABISTH BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI TI0 YCIOBUIO 33J]a4l, UCCIIEIOBATh MOCTPOCHHBIE MOJIENIU C UCTIOJIB30BAaHUEM amrapaTa anreOpbl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MOHATUSMU: NepuoaAnYecKass (QYHKIMS, TPOMEKYTKA MOHOTOHHOCTU (PYHKIMHU, TOYKH IKCTpEMyMma
GbyHKUMM, HAuMOOJbIIEe W HAaUMEHbIIEe 3HAYEHUS (PYHKIMU Ha MPOMEXKYTKE; HCIOIb30BaTh UX JUISl HUCCIEAOBAHUS
(byHKIUM, 3a1aHHOM TpapUKOM.



OmnepupoBaTh MOHATHUSAMHU: TpadUKH T[OKA3ATEIBHOM, JOrapuOMUUECKOH M TPUTOHOMETPUYECKUX (YHKIUH;
n300paxkaTh UX HA KOOPIUHATHOM TNIOCKOCTH U UCTIOIB30BATh JJISl PEIICHUS] YPaBHEHUI U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaUKH JMHEWHBIX ypaBHEHUN M HCIONb30BaThb UX ISl PEIICHUS
CHCTEMBI JIMHEHMHBIX YPABHCHUN.

Hcnonp3oBatk rpaduku GyHKUMN A1 UCCIIEOBAHUS IIPOLIECCOB U 3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCLIMILINH.

Havana maTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh MOHATUSAMHU: HENPEPBIBHAS (PYHKIMSA; MPOU3BOAHAS (YHKUMHU; HCIOJIb30BAaTh T'€OMETPUYECKUN U
(u3nyeCKuil CMBICI IPOU3BOIHOM [ pelIeHUs 3a/1aY.

HaxoauTs npou3BOAHBIE 3JIEMEHTApHBIX (DYHKIMHA, BBIYUCIATH IPOU3BOIHBIE CYMMBbI, IPOU3BENEHUS, YACTHOTO
GbyHKIIUHA.

Hcnonb3oBaTh MPOM3BOAHYIO IJisi HCCIAeAOBaHUS (YHKIMM HAa MOHOTOHHOCTh W OKCTPEMYMBI, IMPUMEHSTH
pe3ynbTaThl KCCIAEAOBAHUS K MOCTPOEHUIO IPauKOB.

Hcronb30BaTh NMPOU3BOAHYIO JUIS HAXOXACHUS HAWIy4dlIEro PELICHUS B NMPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HYKOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh NOHATHUSMHU: TEPBOOOpa3HAs M WHTErpaj; MOHUMATh T'€OMETPUYECKUA M (PU3MYECKUU CMBICI
MHTErpana.

Haxonuth nepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIIM; BRIUUCIATH UHTErpai no popmyse Herotona—Jlelonuna.

Pemarbs npukiaaHble 3ajjaud, B TOM YHCJIE COLUANIbHO-?PKOHOMUYECKOTO M (PU3UYECKOT0 XapakTepa, CpeaCTBaMU
MaTE€MaTUYECKOro aHaIn3a.



11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie ynucna 6
3 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




Conepsxanue yueoHoro kypca «I'eomerpus

11 KITACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMaAb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUE U BepllMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHON TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi TIIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N3o0pakeHue Tel1 BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHnanuu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpaIlCHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajulesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa u miIomaas chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY TUIONIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenusi mwiMHApa (MapaJUyieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE uYepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. ClioKeHNEe U BEIUYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YMCI0. PasznoxkeHue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKTopamu. lIpsamoyroneHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. KoopauHatel BekTopa. IIpocrteitmme 3amaun B
KOOpJMHAaTax. Yroa Mexay BekTopaMu. CKalapHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOSHHUS MPOTPaMMBI y4eOHOTO mpeameTa «MaTteMaThkay XapaKTepu3yIoTCs:

I'paxxnanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO IPAKAAHCKOMW MO3UIIMKM 00YYaIOIIEeTrocs KaKk aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
o011ecTBa, MPEICTaBICHUEM O MaTEMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBJICHUH, MPOIETYD
rpakJIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU HUHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOM TPaKJaHCKOM HWJISHTUYHOCTH, YBaXKCHHS K TIPOILIOMY U HACTOSIIEMY
POCCHICKOM MaTE€MAaTUKH, LIEHHOCTHBIM OTHOIICHHEM K JOCTMIXKEHUSIM POCCHUMCKMX MATEMATHKOB W POCCUUCKON
MaTeMaTUYECKON IIKOJIbI, K UCIOIB30BAaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJIOTHUSX, chepax IKOHOMHUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHUEM JYXOBHBIX IICHHOCTEH POCCHICKOr0 Hapoja; C(POpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATHUYECKOTO MOBEIECHUS, CBS3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JIOCTHKCHUW HAYKH U JEITEIbHOCTHIO YUYEHOTO;
OCO3HaHMEM JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHHUIN; BOCIPUMMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAJIOB HCKYCCTBA.

du3nvecKkoe BOCNUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUSI MPUMEHATh MaTEMAaTUUECKHE 3HAHUS B MHTEpEcax 3/I0POBOr0 M OE€30MacHOro odpasa
JKW3HHU, OTBETCTBEHHOT'O OTHOILIECHUS K CBOEMY 3J0pPOBbIO (370pOBOE MUTaHWE, COATAHCHUPOBAHHBIM PEXUM 3aHATUM U
OTHbIXa, pEryispHas Qu3nyeckas aKTUBHOCTH); (U3MUECKOTO COBEPIICHCTBOBAHUS, TPHU 3aHATHUSX CIIOPTHBHO-
03JI0POBUTEIILHOUN AEATEIBHOCTBIO.

Tpynosoe BocnuTanue:



TOTOBHOCTBIO K TPYy/ly, OCO3HAaHHEM IIEHHOCTU TPYAOJI0OUS; HHTEPECOM K Pa3IudHbIM chepaM mpodeccuoHaIbHON
NEATEITLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ MPHIOKEHUSIMHU, YMEHHUEM COBEpIaTh OCO3HAHHBINM BBIOOp OymyIei
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTEMAaTHUYECKOMY
00pa3oBaHMIO W CaMOOOPa30BaHUIO Ha TPOTSIKECHUU BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PCIICHHUH
IPAKTUYCCKUX 3a]]a4 MAaTEMaTHICCKOM HAIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYIbTYPhI, TOHUMAaHUEM BIUSHHS COIMATHLHO-2KOHOMHUYECKHUX IMPOIIECCOB HA
COCTOSTHUE TIPUPOJHOM M COLMAJIBHOM Cpebl, OCO3HAHHEM TIJ00AJIBHOTO XapakTepa H3KOJIOTHYECKUX MpooIIeMm;
OpHCHTAaIlMe Ha NPUMEHCHHE MAaTeMaTHYECKUX 3HAHUW JUIS penieHdus 3aJad B 00JIacTH OKPY’KaloleW Cpeibl,
IJIAHUPOBAHUSI TIOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX MOCIICCTBHI IS OKPYXKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAYKH U
00IIIeCTBEHHON NPAKTUKH, MOHMMAaHWEM MaTeMaTHYECKOM HayKh Kak cdepbl 4eJOBEYECKOM AEATETbHOCTH, ITAlloOB €€
Pa3BUTHS ¥ 3HAYMMOCTH JIJIsl PA3BUTHS ITUBHIIM3AIIMN;, OBJIQJCHUEM S3bIKOM MaTEMaTHKH M MaTeMaTHYECKOW KyIbTypoun
KaK CpEJICTBOM TIO3HAHUS MHpPA; TOTOBHOCTBIO OCYIIECTBJIATh TPOEKTHYIO M HCCIICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOSHHS IPOrpaMMbl y4eOHOTro mpeameTa «MaremaTukay XapaKTepU3YHOTCS
OBJIAJICHUEM YHUBEPCATbHBIMU HO3HAGAMENbHLIMU OCUCBUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUIMU,
VHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetiCMBUSIMU.

1) YVuusepcanvuvie noznasamenvhule oeticmsus, obecneuusarom gopmuposanue 6a306bix KOCHUMUBHBIX NPOUECCO8
ooyuarowuxcs (oceoenue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUpa, NPUMEHEeHUe JI02UHEeCKUX, UCCIeO08aAmMeNbCKUX
onepayuil, ymeHui pabomams ¢ uH@opmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:



BBISIBISITh M XApPAaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, MOHSATUM, OTHOIIEHUI
MEXIy TOHATUSAMHU; (GOPMYIHUPOBATh OMNPEICICHUs TOHATUN; YyCTaHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU TPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MNPeoOpa3oBbIBATh CYXJACHHS: YTBEPIUTEIbHBIE U OTpPUIATEIbHBIC,
€IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUU B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKIACHUAX; IpeyIaraTb KPUTEPUHN JUIS BBIABICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYHI;

JIeJIaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, ACAYKTUBHBIX M HWHIAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIFOUEHHH 10 aHAJIOTHH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MAaTEMAaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIMIO, IPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATh COOCTBEHHBIE CYKIEHUS U
BBIBO/IbI;

BbIOMpaTh croco0 pemeHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOUpATh Haubosee
HOJXOJAIINM ¢ y4ETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeliCTBUSA:

WCITOJIB30BaTh  BOIPOCHl KaK HCCICAOBATEIbCKANA HWHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcUpyIoONe MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEeMaTHYeCKOTO0 OOBEKTa, SIBICHMS, IPOIECCa, BBISBICHHIO 3aBUCHMOCTEH MEXTy OOBEKTaMH, SBJICHUSMH,
TIPOIECCaMU;

CaMOCTOATENFHO (hopMynupoBaTh OOOOIIEHHMS W BBIBOJALI 1O pe3yJbTaTaM MPOBEIEHHOTO HAOIIOIEHUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCA, 4 TAKKE BBIIBUTATH MPEAMOIOKEHUS O €T0 PA3BUTUU B HOBBIX
YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(hUIIUTH HHGOPMAITNH, TaHHBIX, HEOOXOMMBIX JIJII OTBETA HA BOTIPOC U JIJISl PEIICHUS 3aa4H;



BbIOMpaTh WH(GOPMALMIO U3 HCTOYHHUKOB PA3IMYHBIX THUIOB, AaHAIU3UPOBAaTh, CHUCTEMATU3UPOBATh H
UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpPUPOBaTh HHPOPMAIUIO, IPEJCTABIATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH TpaprUuecKH;
OLICHMBATh HaAEKHOCTh UH(MOPMAIUH IO CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbhvle KOMMyHUKamueHble Oelicmeus, 00ecneuusaom coopmMupo8aHHOCMb COYUATIbHbIX HABLIKOG
00YUAIOWUXCAL.
Oo0wenue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJICEHUS B COOTBETCTBUHU C YCJOBHUSIMU U IEISIMU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAJKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 10 X0y PEUICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0A€ OOCYXIEHHUS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKJIaeMOH TeMbl, MpOOJEeMbl, pellaeMoN 3aJayd,
BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa TMOUCK PEIICHUS; COMOCTABIATh CBOM CYXKICHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOB JIMajiora, OOHapyXUBaTh PAa3IMUU€ M CXOJCTBO MO3UIMH; B KOPPEKTHOH (opme GopMynupoBaTh
pa3Horiacus, CBOM BO3paXKEHNUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3a/1aud, YKCIIEPUMEHTA, UCCIEIOBaHUs, TPOEKTA; CAMOCTOSTEIILHO BHIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHHU.

CorpyaHu4ecTBo:

MOHMUMATh U MCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW W WHIWBUIYAIbHOW pabOThI MpU PEHICHUH YYEOHBIX
3a/lay; TPUHUMATh 11€JIb COBMECTHOM JIeATEeNbHOCTH, IUIAHUPOBATh OPTraHHU3aIllMI0 COBMECTHOM palOThI,
pacmpenenaTh BUABI padOT, JOTOBapHBAThCS, OOCYXIaTh IMPOIECC M PE3ynbTaT pabOThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYyKIeHus, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U HHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOTHI M KOOPJAMHHPOBATH CBOM JCHCTBUS C JPYTUMHU UYJE€HAMU KOMAaHJbI; OIICHHBATh
KaueCTBO CBOETO BKJIJla B OOIIUIA TPOIYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMHU B3aHMOICHCTBHSI.

3) Vhusepcanvhvie pecynsamusHble Oelicmaus, 0becneuusaron Gopmupo8aHue CMulCi08bIX YCMAHOBOK U HCUZHEHHBIX

HABbIKOB TUYHOCHIU.
Camoopranusanus:



e COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CITOCO0 PEIMICHUS C Y4ETOM UMEIOIINUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

e BJQJICTh HAaBBIKAMH ITO3HABATEIHHOW PEIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JCUCTBHIA M MBICTUTEIBHBIX
MPOIIECCOB, UX PE3YyJIbTaTOB; BIAJCTh CIOCOOAMHM CaMOIPOBEPKH, CAaMOKOHTPOJS Ipolecca M pe3yibTaTa
pereHusT MaTeMaTHISCKOH 3a1a9H;

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH 33191, BHOCUTH KOPPEKTUBHI B ICSITCIIEHOCTh
HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAHJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yJIbTATa IIEJIM U YCIOBUSIM, OOBSICHATH MPUUYUHBI JOCTHUKEHUS WM HEIOCTHUKCHUS
pe3yIbTaTOB EATEILHOCTH, HAXOAUTH OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY.

11 KJIACC

OnepupoBaTh MOHATHUSIMU: IUIMHAPUYECKAS TOBEPXHOCTh, 00pa3yIoNue MIIUHIPUIECKON MOBEPXHOCTH; IIUITHH]IP;
KOHHUYECKas IOBEPXHOCTh, 00pa3yromre KOHMIECKON MMOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudummpoBath B3auMHOE pacrosiokeHnue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSIMH: IIAPOBOI CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM CJION, OCHOBAHHE
IIAPOBOTO CJIOSA, BHICOTA IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

BeraucisiTe 00BEMBI U TIIOIIAIN TTIOBEPXHOCTEH TEII BpaIlCHUs, TEOMETPUICCKUX TEJI C IPUMEHEHUEM (OPMYII.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHK, BIIUCAHHBINA B cepy M OMMCAHHBIA OKOJO cdepsl; cepa, BOUCAHHAS B
MHOTOTPAaHHUK WJIA TEJIO BPAICHUS.

BBIYUCIISTE COOTHOMIEHUS MEKTY TIONIAISIMH IIOBEPXHOCTEH U 00bEMaMH IMTOJOOHBIX TEJI.

N300paxaTh n3ydaembie GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.



BEITTOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpXy, COOKY, CHH3Y;
CTPOUTDH CEUCHUS TEJ BPAICHU.

W3BiekaTh, HHTEPIIPETUPOBATH U MPEOOPA30BHIBATH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX,
IIPE/ICTABIICHHYIO Ha YEPTEKaxX U PUCYHKaX.

OmniepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BBITIONHITE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHHsI BEKTOpa Ha YHUCIIO, OOBSCHATH,
KaKMMU CBOMCTBAMH OHHM 00JIaaIoT.

[IpuMeHATH TTpaBUIIO TapaslIeIeIuIe/a.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOPJAMHATHI BEKTOpA, YIroJ MEXIy BEKTOpaMH, CKaJsIpPHOE IPOU3BEICHHE BEKTOPOB, KOJIMHEAPHBIC W KOMILIAaHAPHBIC
BEKTOPBHI.

HaxonuTbe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOpA HA YHCIIO, YTOJI MKy BEKTOPaMH, CKAISIPHOE TTPOU3BEICHNE,
packiaapIBaTh BEKTOP IO JBYM HEKOJJTMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPAaBHECHHUEM B JICKAPTOBOM CHCTEME KOOP/IUHAT.

[TpumensaTh reoMeTpudeckre GakThl I PEIICHUS CTEPEOMETPUUICCKUX 3aad, TIPEAoIararomXx HECKOJIBKO MIaroB
peIIeHus, €CJIA YCIIOBHsI IPUMEHEHHMS 3a7]aHbl B SIBHOU (hopMe.

PemaTtes mpocTeiinme reoMeTpUIecKre 3a1a4i Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a.

Pemare 3amaum Ha J0Ka3aTeIbCTBO MAaTEMATHYCCKHX OTHOIICHWHW M HAaXOXKICHUE TC€OMETPHYECKHUX BEIWYHH I10
o0pa3iaM Wiv ajJropuT™Mam, IPUMEHSSI K3BECTHBIC METOBI IPU PEIICHUN CTAaHIAPTHBIX MAaTEMAaTHUYECKUX 3a]1ay.

[IpuMeHATh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA W JJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI TPU PEIICHUU
CTEPCOMETPUICCKUX 3a]1aY.

[IpuBOIUTH IPUMEPHI MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAC M KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPHUHU B UCKYCCTBE.

[IpumeHsATh TMOMyYEHHBIE 3HAHWS Ha TMPAKTHKE: AHAIM3UPOBATH PEAbHBIE CUTyallMd W TMPUMEHSATh W3YYCHHBIC
MOHATUS B TIPOIIECCEe TOWCKA PEIICHUS MaTeMaTHYeCKH CHOPMYJIHPOBAHHOW MPOOIEMBI, MOJECIMPOBATH peabHbIC
CUTYyallMM Ha SI3bIKE T€OMETPHH, MCCIICIOBATh IMOCTPOCHHBIC MOJIEIM C HCIIOJIh30BAHUEM T'€OMETPHUYECCKUX TOHSATUH WU
TEOpeM, arapaTa ainreOpbl; pemaTh MPAaKTUYECKHUE 3aa9d, CBSI3aHHbIE C HAXOXKICHUEM FeOMETPUYECKIX BEJTUYHUH.



11 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 24

OOBEMEBI TN 10

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 20

[ToBTOpeHue, 06001EeHNE, 14 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0










