JEIMMAPTAMEHT OBPA3OBAHUS UBAHOBCKOM OBJIACTH
OBJIACTHOE I'OCYJAPCTBEHHOE BIOJ)KETHOE IPO®ECCHUOHAJIBHOE OBPA30BATEJ/IBHOE YUYPEXKJIEHUE
HUBAHOBCKMM KEJE3HOAOPOXKHbBIN KOJJIEK

PABOYASI ITPOTPAMMA YYEBHOUW IUCHUATIINHBI

OYAIL01. MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A; TEOMETPUA

ona npogheccuit cpednezo npogheccuonanbHo2o 00pa30eaAHUs no NPOZPAMMAM
Nn0020MO0BKU KEANUPUUUPOCAHHBIX PADOUUX, CIYHCAUUX

mexHuuecKo20 npoghuns

23.01.15. Oneparop nocTa HeHTPAJTU3ANMNA

Cpox o0yuenwusi: 2 ronga 10 mecsites

Paspaborumnk:

OI'BIIOY HBaHOBCKHII KEIE3HOJOPOKHBIA KOJIICIK
[Ipenonasarens: E .B.Mouanosa

Bgenen B neiictBue ¢ « 01» centsadps 2015 roga



PACCMOTPEHA

Ha 3acemannu MK npenonasarenei
00111€00pa30BaTENBHBIX JAUCIUILIHH
[Iporokosn Ne 1 ot «31» aBrycra 2015 r.

[Ipencenarens / E.B.Mouanosa/

Pa3paborana Ha ocHoBe TpebOoBaHuii PI'OC
cpenHero oOmiero o0pa3oBaHUs, MPEIBABISIEMBIX K
CTPYKTYpE, COJACPKaHUIO M pe3ylIbTaTaM OCBOCHUS
yueOHOM aucuuIUiMHbl «Marematuka: anreOpa u
Hayajga MaTeMaTHYeCKOTO aHaiHu3a, T€OMETPHUs», B
COOTBETCTBUU C PekoMeHmanusMu 1Mo OpraHH3aluu
MOJy4eHUs cpeaHero ooOmero oOpa3oBaHus B
mpenenax OCBOSHHSI 00pa3oBaTEeNbHBIX MPOTPaMM
cpenHero mpodeccuoHaIbHOr0 00pa3oBaHus Ha Oasze
OCHOBHOTO  o0miero oOpa3oBaHUsi C  y4ETOM
tpeboBanuit PI'OC u momygaemor mnpodeccuun
CpEIHEeTO poeCCHOHAIBHOTO o0pa3zoBaHus
(nmucpmo [lemaprameHTa rocy1apcTBEHHON MOJUTUKU
B cdepe moaroroBkm pabounx xkaapoB u JI1O
Muno6pnayku Poccun ot 17.03.2015 Ne 06 — 259).

YTBEPXIAIO

3amecTuTenb AUPEKTOpa
mo YMP /T.B. Mouanosa/

« 31» aBrycra 2015r.



COJIEP)KAHUE

1.IACIHOPT PABOYEM ITIPOI'PAMMBbI YYEBHOM JUCHUITIMHBI
1.1 TlogcHuTtenpHad 3ammmucKa

1.2 Obuas xapakTepucTuka yueOHOM nucuuIuinibl «MartemaTtrka: anredpa u Hadana

MaTeMaTHYECKOr0 aHAIIM3a; TeOMETPHsD»
1.3 MecTto yueOHOM AUCHHUIIIIMHBI B y4eOHOM IIaHe
2.CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCITATLIAHBI

2.1 Copepxanuie yueOHOM TUCIUILIMHBL C YYETOM MPOQuIIa NpodheccuoHaIbHOTO
oOpazoBaHus

2.2 TemaTtuueckuii TUTaH y4eOHBIX 3aHATUN 10 YI4EOHOM TUCIUIUINHE
2.3 XapakTepHuCTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTH CTYJIECHTOB

3. YCJIOBUSI PEAJIM3ALMY YUEBHOM JTUCLUTIJIMHBI

3.1 YuebHO-MeTOIM4ECKOE U MaTepraIbHO-TEXHUUECKOE 00ECIIEYeHHE MPOrpPaMMBbI

y4€OHOU TUCIIUTIITUHBI.

3.2 Pexomenayemas quteparypa: 1 00yJaromuxcs, MpenoaBaTesiei,
WHTEPHET - PECyPCHI.

4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOI
JUCLUTIINHBI

4.1.Pe3ynbTaThl OCBOCHUS yU4EOHOUM AUCIUIUIMHBI — TUYHOCTHEIE,
MeTanpeAMETHbIE, TPEIMETHBIE.

cTp.

16

18

23

26

28



1. TACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JUCIATIIMHBI
«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHUHYECKOI'O AHAJIN3A;
I'EOMETPUS»

1.1. MNMOSACHUTEJIbHAS 3AIINCKA.

PabGouass mporpamma y4eOHON aucuuMiiuHbl «MaTtemaTuka: anredpa " Hayaja
MareMarudeckoro a"aimza; reomerpus» st OI'BIIOY HBaHOBCKOTO >KENIE3HOIOPOKHOTO
KoJUIe/pKa paspaborana Ha ocHoBe TpeOoBanmii PI'OC cpemnero obmero oOpa3oBaHus,
MPEIBIBISIEMBIX K CTPYKTYpE, COJEPKAHHUIO M Pe3ylIbTaTaM OCBOCHHUS Y4E€OHOHN TUCIHILIHHEI
«Maremaruka: anrebpa ¥ Hadalla MaTEeMaTHYECKOTO aHaIHM3a; TEOMETPUS» U B COOTBETCTBHUH C
PexomMeHmanusiMu 10 OpraHM3alMy TIOJYYEHHsI CPEJHEro oO0IIero oOpa3oBaHHS B IIpeeinax
OCBOEHHUSI 00pazoBaTelbHBIX MPOTPAMM CpeaHero mnpodeccuoHalbHOrO OOpa3oBaHHUs Ha 0ase
OCHOBHOTO o00mIero oOpa3oBaHHs C YYeTOM TpeOoBaHM (QenepantbHbIX TOCYJapCTBEHHBIX
0o0pa3oBaTe/IbHBIX CTAHAAPTOB U MOJy4aeMOM Mpodeccuu CpeaHero mnpodhecCuoHaIbHOTO
obOpazoBanus (mucemo JlemapraMenTa rocyJapcCTBEHHON MOJUTHKU B c(hepe MOATOTOBKHA pabodnx
kagpoB u 1110 Muno6puayku Poccun 0117.03.2015 Ne 06-259).

Copnepxanue mporpaMMmbl «MaTemaThka» HaANpPaBIeHO Ha JOCTIDKEHHE CIIeIYFOIINX

neJe:

o obecrieueHus c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 COIMATbHBIX,
KYJIBTYPHBIX U UCTOPUYCCKUX (baKTOan CTaHOBJICHUA MaTCMAaTHUKU,

o obecrieueHuss  CHOPMUPOBAHHOCTH  JIOTHYECKOTO,  AITOPUTMUYECKOTO U
MaTEMATHYCCKOI'O MBIIIJICHU A,

° obOecnieueHus c(HOPMHUPOBAHHOCTH YMEHHM NPUMEHSATh MOJIydE€HHbIE 3HAHUS MPU
PCIICHNH Pa3IMYHbIX 3a1a4;

o obecrieueHust CHOPMHUPOBAHHOCTU TMPEJCTABICHUH O MaTeMaTHKEe KaK 4YacTu
oO11edenoBeuecKkon KYJIBTYPBI, YHHUBEPCAIIBHOM SI3BIKE HAYKH,

MIO3BOJISIFOIIEM OTMCHIBATh U U3y4YaTh pealIbHbIE IPOIECCHI U SIBICHHUS.

MaremaTika, Kak CpEICTBO IO3HAHUSA JAECWCTBUTEIBHOCTH, OOECIeYMBAaeT pa3BUTHE
WHTEJUICKTYAJIbHBIX U TBOPYECKHUX CMOCOOHOCTEH 00ydaromerocs, pa3BUBAeT €ro aOCTPaKTHOE,
oOpa3Hoe, JIOTUYECKOE MBIIJIEHUEe, MaMsiTh U BooOpaxeHue, (opMHpyeT HaBBIKU
CaMOCTOSITENIbHON Yy4eOHOUM JeATeNbHOCTH, CaMOOOpa3oBaHUS U caMOpealn3alud JIMYHOCTH,
crocoOCTBYIOT (POPMHUPOBAHMIO Y OOYYAIOIINXCS YMEHHUI aHAIN3a U CHHTE3a, YMEHUS MPOBOIUTH
JI0Ka3aTeNIbHbIE PACCYKICHHUSL.

Oco0oe 3HaueHHWE NPUIACTCS Pa3BUTHIO HABBIKOB CAMOKOHTPOJS M MOTPEeOHOCTU
oOyuaronuxcss oOpaliarbcs K CHpPaBOYHOM JiMTeparype (ciaoBapsM, CIpaBOYHMKAM U Ap.),
MOJIyYEHHUIO OIbITa KCIOJb30BAaHUSI MaTEeMaTHKH B COAEPKATEIbHBIX U MPO(EecCHOHANBHO
3HAYUMBIX CHUTYalMsIX W TOBCEIHEBHOM >KM3HH. BBeneHWE pa3sHbIX BHAOB 3aHATHI U 3aJaHUI
HCCIIEIOBATENILCKOIO XapaKTepa aKTUBU3UPYET MO3UIUIO yUalllerocs — UCCIe0BaTeNs, pa3BUBACT
001111e KpeaTUBHBIE CIIOCOOHOCTH.



1.2. Ob0masi xapakTepucTHKa y4yeOHO#l aucuumauHbl «MartemaTrnka: ajaredpa um Hayajia
MaTeMATHYECKOr0 aHAIN3a; FeOMeTPHs».

Maremaruka SBJIETCS (dbyH1aMeHTalbHON o01ieo0pa3oBaTeabHOM
JTMCHIUTUTAHOM co CIIO’KUBIITAMCS YCTOWYUBBIM coJiepKaHuEM " oOmmMu
TpeOOBAHHUAMH K TIOATOTOBKE 00YJaIOIIIXCSI.

B npoheccHOHATBHBIX 00pa3oBaTEIbHBIX OpraHu3aIusIXx, peamn3yonx
00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHUA B npeaenax
ocBoeHus [IIIKPC CIIO Ha 6Ga3ze ocHOBHOro o6miero oOpa3oBaHHs, H3y4EeHUE MAaTEMaTUKHU
HMMEET CBOU O0COOEHHOCTH B 3aBUCUMOCTH  OT  Npouis poeCCUOHATBHOTO
o0pa3zoBaHusI.

[Ipn OCBOEHUU npodeccuit  CIIO TEXHUYECKOTO u COLIMAJIBHO-
SKOHOMHMYECKOTO  mpodmied  mpodecCHOHATBbHOTO  MaTreMaTHKa  HM3y4aercs Oosee
yrIyONleHHO, Kak — npodwibHas — ydeOHas TUCIHILUIMHA, YVIUTHIBAIOIIAs CIICIUPUKY
OCBaMBaeMbIX Mpodeccuil .

310 BBIpAKACTCS yepe3 coJIepKaHue o0y4eHus, KOJIMYECTBO 4acoB,
BBIJICISIEMBIX HAa W3Y4CHHE OTICIBHBIX TEM IPOrPaMMBbI, TIIYOMHY MX OCBOCHHS CTYJCHTAMH,
qyepes o0beM U XapaxkTep MPAKTUIECKUX 3aHATHH, BUJIBI
BHEAYJUTOPHON CaMOCTOSITEIILHON PaOOTHI CTYICHTOB.

OOmue wnenu Mu3yd4eHHs: MaTeMaTHKU TPaJUuLMOHHO pean3yoTcs B
YeThIpeX  HampaBICHUSAX —  o0mee  mpeacraBieHne o0  waesx W MeTojax
MaTeMaTHKH, MHTEIUICKTYaIbHOE pasBuUTHE, OBJIAJICHUE HEO0XOIMMBIMU
KOHKPETHBIMHU 3HAHWSIMU U YMEHUSIMH, BOCITUTATEIIEHOE BO3/ICHCTBUE.

[Ipodunuzanust 1enet MareMaTuueckoro oOpa30BaHH OTpakaeTcs Ha BBIOOpE
[PUOPUTETOB B OpraHu3alMM y4yeOHOW JesTeNIbHOCTH oOydaromuxcs. Jljis TEXHHYEecKOoro,
COIMATbHO-9KOHOMUYECKOTO  Tpodriieid  mpodeccnoHaabHOT0 00pa30BaHMs BBIOOD
nenei CMEIaeTcss B NParMaTU4ecKOM HAalpaBJICHUH, IPETyCMAaTPUBAIOIIEM  YCHUIICHUE
M pacmiUpeHHue TMPHUKIAJHOTO  XapakTepa HM3y4eHUs MATeMaTHKH; TPEUMYIIECTBEHHON
OpUEHTAIMN Ha AITOPUTMUYECKUN CTHIIb MO3HABATEIHHOMN JEATEITbHOCTH.

W3ydyenne wmartematuku Kak nOpoduiabHOM — 00eoOpa3oBaTeNbHON  yueOHOM
IMCUUIUIMHBI, YYUTHIBAIOMICH CHENU(HUKY OcBamBaeMbIX cryiaeHTamu npodeccuii CIIO,
obecnieunBaeTcs:

— BBIOOPOM Pa3IMYHBIX MTOJIX0J0B K BBEJCHUIO OCHOBHBIX IOHATHH;

— (hopMHUpOBaHHEM CHUCTEMBI y4eOHBIX 3alaHuH, o0ecreunBaronux
3¢ EKTUBHOE OCYILIECTBICHHE BHIOPAHHBIX LIEJIEBbIX YCTAHOBOK;

— oborareHuemM CHeKTpa  CTWIeH  y4eOHOW  JIeATeIbHOCTH 32 CYer
COTJIACOBAHMS C BEIYIIUMH JESITEIbHOCTHBIMU XapaKTEePUCTHUKAMH BBIOpaHHOU mpodeccuu/
CTIEIUATBHOCTH.

[IpodunbHas cocraBisionias OTpakaercs B TPeOOBAHMUSX K MOJITOTOBKE
00yJaromMxcsi B YacTH:

— o0Imel CUCTeMBl 3HaHWI: COJepXKaTelbHbIE MPUMEPHl HCIOJIH30BAHUS
MaTeMaTUYEeCKUX UIEH U METOIOB B MPO(HECCHOHATFHON ACATEIbHOCTH;

— YMEHHH: pa3iiiuue B YPOBHE TPEOOBaHWH K CIIO)KHOCTH NPHMEHSEMBIX aJTOPUTMOB;

— TMpPAaKTHYECKOTO  HWCIIOJIb30BaHWsSI ~ MPHOOPETEHHBIX  3HAaHUW W YMEHWIl:
WHIMBHIYAIbHOTO y4eOHOTO ONbITa B MOCTPOCHHHM MaTEMaTHUYECKUX MOJEIeH, BHIIOITHECHUN
HCCIIEIOBATEILCKUX TIPOEKTOB.

Takum obOpazom, peanu3anus coaep KaHus yaeOHOH T CLHUTUTUHBI



OpUEHTUPYET Ha MPUOPUTETHYIO POJIb IPOLECCYalbHBIX XapaKTEPUCTUK Y4eOHOU paloTHhl,
3aBUCAIUX  OT  mpodwist  TpOoPEecCHOHATBHOTO  OOpa3oBaHMs,  TOJIYYCHHUS]  OIbITa
UCIIOJIb30BAHMUSI ~ MAaT€MaTUKU B COJEPXKATENbHBIX U MPO(ECCHOHANIBHO 3HAYUMBIX
CUTyallUsIX [0 CPaBHEHHUIO C (opManbHO-ypOBHEBBIMH  PE3YJIbTaTUBHBIMU
xapakrepuctukamu oOyuenusi. Coaeprxanue yu4eOHOM  JIUCHUMIUIMHBI  pa3paboTaHo B
COOTBETCTBUU C OCHOBHBIMH COJAEPKATEIbHBIMU JIMHUSIMU 00y4€HUsI MaTeMaTHKe:

— anreOpanueckas JIMHMS, BKJIIOYAMONIAs CHCTEMAaTH3allMi0 CBEJIEHUH O 4YHciax;
U3Y4YE€HHE HOBBIX U 0000IleHHE paHee H3YyYEHHBIX olepauuil (BO3BEJEHHE B CTEIEHb,
U3BJICYEHUE KOPHS, JIOTapU(PMUPOBAHUE, CUHYC, KOCHHYC, TAHI€HC, KOTAHT€HC U OOpaTHbIE K
HUM); H3Yy4€HUE HOBBIX BHUJOB UHCJIOBBIX BBIP@XXEHUH M (OPMYJ;  COBEpIIECHCTBOBAHUE
MPaKTUYECKUX HaBbIKOB u BBIYMCIUTENIBHON  KYJIbTYpBI, pacimpeHue u
COBEpUICHCTBOBAHUE alre0Opanyeckoro ammapara, cQOpMUpPOBAaHHOIO B OCHOBHOM WIKOJIE,
U €ro MpPUMEHEHHE K PEUICHUIO MaTeMAaTUYECKUX U MPUKIIAJHBIX 33/1a4;

— TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHMS, BKJIIOYAIONIas CHUCTEMAaTH3alUI0 U pacllupeHHe
CBEICHUH O (YHKUHUSAX, COBEPIICHCTBOBAHME TIpaUUEeCKUX YMEHMH; 3HAKOMCTBO C
OCHOBHBIMHM HJ€SIMH M METOJaMHU MaTEMaTHYECKOro aHaiau3a B 00beMe, IO3BOJIAIOLIEM
UCCIIEIOBaTh  d3JEMEHTapHble  (QYHKIMM M pellaTh M[pOCTeHilne TI'eOMeTpUYEecKue,
¢buznueckue u Apyrue NpukiaJaHble 3aauu;

— JIMHUA  ypaBHEHMM W HEPaBEHCTB, OCHOBaHHAasT Ha  IOCTPOEHUU U
HCCIIEIOBAaHUU MaTeMaTHYeCKUX MOJeJel, mepecekamomascs ¢ aaredpanyeckoil U TeopeTUKo-
(GYHKIIMOHATBHON JTUHUSIMU u BKJIIOYAIOLIast pa3BuTHE u

COBEpILIECHCTBOBAHME TEXHUKM ajireOpanueckux MpeoOpa3oBaHUM A peleHus
YpaBHEHUH, HEPaBEHCTB U cucreM; (OpPMHUpPOBaHHE CIOCOOHOCTH CTPOUTH U MCCIENI0BATH
IpocTelie MaTeMaTUYeCKUe MOJIEIH MPH pPEHIeHUH NPUKIATHBIX 337a4, 3a7a4 U3 CMEXHBIX U
CHELHabHBIX IUCLUUIUINH;

— TEOMETpHYEeCKas  JIMHMS,  BKIIOYAKOMIAs  HArJsgHble  NPEJICTaBICHHUSA O
[IPOCTPAHCTBEHHbIX (UIypax U M3y4eHHE HX CBOWCTB, (OPMUPOBAHUE U Ppa3BUTHE
IIPOCTPAHCTBEHHOTO BOOOpakeHus, pazBuTHe croco60B reOMEeTPUYECKUX
U3MEPEHUH, KOOPAMHATHOIO U BEKTOPHOTO  METOJOB Uil pELICHUs

MaTeMaTUYECKUX U MPUKIIAJHbIX 33]1a4;

— CTOXacTU4YecKas JIMHHS, OCHOBAaHHas Ha pa3BUTUU KOMOMHATOPHBIX YMEHHUH,
MIPEJICTAaBICHU O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIEro MUpa.

Pa3znenst (Temsr), BKJIIOUEHHBIE B COJep)KaHUe  y4yeOHOW  JTUCIUIUIMHBI,
ABJIAIOTCS OOIIMM JUIsl Bcex mpoduied npodecCHOHAIBbHOrO 00pa3oBaHMsT M IPU BCEX
o0bemMax y4eOHOro BPEMEHM HE3aBUCUMO OT TOro, fABJAETCA JIM  yduyeOHas AMCLMILIMHA
«Marematuka» 6a30Bo#l Wi TPOPHIILHOM.

B Temaruueckux IUIaHaxX MporpaMMbl yueOHBIM MaTepuai npejacrasiieH B (opme
YepeAyIoLerocs pa3BepTbIBAHUS OCHOBHBIX COJAEP)KATEIbHBIX JHUHUM (anreOpanueckas,
TEOPETUKO-(YHKIIMOHAIbHAs, YDPABHEHUH W HEPaBEHCTB, I'€OMETpUYECKas, CTOXacTHuYecKas),
YTO TIO3BOJIIET TMOKO HCIHOJB30BaTh HX PACIOJOXKEHHE M B3aHUMOCBSA3b, COCTaBJIATH
pabounii KaneHAAapHBIM IUIaH, M[O-pa3sHOMY 4epedys YydyeOHble TeMbl (TJIaBbl YyueOHHKA),
yuuThiBas npoduib MnpodeccnoHalbHOTO 00pa3oBaHus, clenu(UKy ocBauBaeMoi Mpodeccun
CIIO , ruyObuHy wW3ydeHHs Marepualia, ypoBEHb IMOATOTOBKU CTYACHTOB IO MaTEMaTHKE.
N3yuenne  oOmeoOpazoBaTenbHOW yuyeOHOW AMCHUIUIMHBI «MaTemaTuka» 3aBepliaeTcs
MO/IBE/ICHUEM UTOTOB B (JopMe dK3aMeHa B paMKax MPOMEXKYTOYHOU aTTecTalluid CTYIACHTOB B
MPOIECCE OCBOCHUSA [IITKPC ¢ mosydennem cpeanero o0miero oopa3oBaHus .



2.2.MecTo y4eOHOIl TUCHUIIIUHBI B y4eOHOM IJIaHe

VYyebnas mucummuimHa «MaTtemaTuka: anreOpa YW Hayajla MaTeMaTHYeCKOTO aHaju3a;
TEOMETPHUSI» SBIISIETCS y4€OHBIM IIPEIMETOM 00s13aTeIbHON MTpeAMETHOM o0mactn «MaTemaTuka u
nndopmartukay OI'OC cpeanero odirero 06pa3oBaHusI.

B OT'BIIOY IBaHOBCKOM >KEJIE3HOJOPOKHOM KOJUICIKE , PEAIM3YIOIIEMYy 00pa30BaTeIbHYIO
nporpaMMmy cpeanero o6mero o6OpaszoBanusi B npenenax ocoeHus I[IIIKPC CIIO na 06aze
OCHOBHOTO 00111ero o0pa3zoBaHusi, yueOHas NUCUUIUIMHA H3ydaeTcsl Kak npoduiabHas ydyeOHas
JTMCUUTUIAHA.

B yue6nsix mmanax IIIIKPC yuebnas muciurmimHa «MareMaTnka» BXOJUT B COCTaB OOIIMX
0011e00pa3oBaTeNbHbIX yYEOHBIX JUCHUUIUIMH, (POPMUPYEMBIX M3 00S3aTENbHBIX IMPEAMETHBIX
obmacreit ®I'OC cpemnero obmiero obOpazoBanusi, st npodeccuit CIIO cooTBeTcTBYIOMIETO
npoduis mpodeccuoHaITLHOTO 00pa3oBaHMSL.

VYueOnyto nucuuiuinHy «MaTtemartuka: anreOpa M Hadaja MaTeMaTUYECKOTO aHalu3a;
reoMeTpHs» 00yJaroluecs U3y4aroT Kak NpouiIbHbIN peaMeT B 00beMe 285 yacos.

MakcumanpHas | CamocrositenbHas | KonmuuectBo | [Ipaktuuec- | Jlaboparopusie | Konrpons- | UHnuBuyans-
Harpyska pabota 4acoB Kue paboThI padoTsI HBIE HBIN TIPOEKT
paboTsI
427 142 285 138 20 1

[Ipu  opranuzanum  y4eOHOro  mpollecca  HCIHOJIB3YIOTCS  CIEAYIOIIME  BHUJbI
CaMOCTOSITENIbHOIN pabOThl 00y4arOIIKXCS:

— paboTa ¢ NEepPBOUCTOUYHUMKAMU (KOHCIIEKTMPOBAHHE , COCTAaBJICHUE IUIaHA, alrOpUTMa
nercTBUil);

— MO/ATOTOBKA K CEMUHAPCKUM 3aHSTHUSIM (JIOMAIlIHAS OArOTOBKA, 3aHATUSA B OMOIMOTEKE,
paboTa ¢ 37eKTpOHHBIMU KaTajioramu u HTepHeT-uHdopManus);

— COCTaBJICHHE TECTOB /ISl CAMOKOHTPOJIS;

— cocrapieHue Oubnmorpaduyeckiux KapToyeK Mo TBOPUECTBY YUEHOTO;

— TOJATOTOBKA pedepaTos;

—paboTta CcO CcIOBapsiMH, CIPAaBOYHHUKAMH, DSHUIUKIONEIUAMH (cOOp U  aHAIU3
uHpopmMalun);

- paboTa ¢ TOTOBBIMU KOMIIBIOTEPHBIMH NPOrpaMMaMHu (IIOCTPOEHUE MOJENIEN, rpapuKoB,
OpraHu3aiys pacyeToB, WIIIOCTPALIUS PEIICHUs, aHAJIU3 JaHHBIX, CO3JaHUE MTPE3ECHTALH).

CoBepIIEHCTBOBAaHNI0O KOMMYHUKAaTUBHBIX YMEHUM, PEUYEBbIX HABBIKOB M KYJIbTYPhl peUu
CHOCOOCTBYET MOJATrOTOBKA O0YYAIOMIMMHUCS YCTHBIX BBICTYIUIEHUH, TOKJIaJ0B, HH(OPMAIMOHHAS
nepepaboTKa TekcTa (CocTaBeHHE IJ1aHa, Te3UCOB, KOHCIIEKTOB U T.1I.).

[Ipu u3yyeHun MaTeMaTHKU Kak MpoQUIbHON y4yeOHOW MUCIUIUIMHBI peularoTcs 3ajauu,

CBSA3aHHbIE C (OPMHUPOBAHUEM OOLIEH KYIbTYpbl, Pa3BUTHS, BOCIUTAHUS U COLUAIH3ALMIU
JIUYHOCTH.



2.CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIATLIAHBI.
2.1.Coaepsxkanue y4eOHOH JMCHUIIJIMHBI C Y4eTOM NPo¢uis NpodhecCHOHAIBLHOI0
o0pa3oBaHusl.

BBenenue

Maremaruka B HayKe, TEXHUKE, JKOHOMHUKE, HMHPOPMAIMOHHBIX  TEXHOJOTUAX U
MpPaKTUYECKON aedaTenbHOCTU. Llenu u 3ai1aun u3ydeHus MaTeMaTUKU IPU OCBOEHUU NpodeccHit
u cneuuansHocreit CIIO.

AJITEBPA

PasBuTHe NOHATHSA 0 YUCIE

Iesnble n panuoHaibHble yncia. JleiicTBuTenbHble Yncna. llpubnudicennvie Gbl4UCTEHUAL.
Komnnekcnuvie yucna.

KopHuu, crenenu u rorapugmel

Kopuu u crenenu. KopHu HarypaibHON CTENEeHM W3 4Hclia U UX cBoiicTBa. CTeneHu ¢
paloHaIbHBIMU IOKa3aTeasiMU, UX cBoicTBa. CTeneHu ¢ JEHCTBUTENbHBIMHU IOKa3aTeNISIMU.
Ceoticmea cmenenu ¢ OelicmeumenbHblM NOKA3amenem.

Jlorapudm. Jlorapudbm umcina. OcHOBHOE JoTapuPMHUUECKOE TOXAECTBO. JlecsITHUHBIE U
HaTypaJyibHbIe Jlorapudmel. [IpaBuna neiictuii ¢ norapudmamu. I[lepexo kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue anrebpanyeckux BblpakeHud. I[IpeoOpa3oBaHue panuoOHANIBHBIX,
MppalMOHAJIbHBIX CTETIEHHBIX, IOKA3aTeNbHBIX U JOrapu(MUUECKUX BHIPAKEHUH.

IIpakTHYeckune 3aHATHSA:

Apudmernueckue JEHCTBUS HaJ 4YHUCIAMH, HAXOXKICHHE NPUOIMKEHHBIX 3HauYE€HUMN
BEJIMYMH U MOTPELIHOCTEH BbIYUCICHUH (aOCOIIOTHON M OTHOCUTENBHOM), CPABHEHHUE YHCIOBBIX
BBIPAKEHUI.

Beruncnenue m cpaBHeHue KOpHeEW. BbllonHeHHMe pacueTroB ¢ paaukanamu. PemreHue
MPPALMOHAIBHBIX ~ ypaBHeHUM. HaxoxaeHue 3Ha4yeHUM CTeNeHed C  pauuMOHAIBHBIMHU
nokazarensimu. CpaBHeHue creneHeil. IlpeoOpa3zoBaHusi BbIpaXeHH, coAep:KalluX CTEHNeHH.
Pemrenne noka3arenbHbpIX ypaBHEHUM.

Pemenue npuknaaHbix 3a7a4.

Haxoxpaenue 3HaueHui gsorapudma mno mpousBojJbHOMY OocHOBaHHIO. [lepexoa oT oaHOTO
OCHOBaHUS K Jpyromy. Berumcnenme u cpaBHeHue Jorapudmos. JlorapupmupoBanue u
ITOTEHLPOBAHUE BBIPAKECHUM.

[IpuOnkeHHble  BBIYMCIEHHUS W pELIeHUs  NPUKIAAHBIX  3a7ad.  PemieHue
Jorapu(pMUIECKUX YpaBHEHUH.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC IOHATHSA

Panuannas mepa yria. BpamarensHoe nsumxenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHT€HC
qucia.

OcHoBHbIE TPUTOHOMETPUYECKHE TOKAECTBA.

@opmynbl  npuBeneHus. Dopmynbl  cnoxenus. Popmynbl  yaBoeHUs.  Dopmynvi
NOJI0BUHHO20 Yela.

IIpeoOpa3oBanust npocTeiilIuX TPUTOHOMETPUYECKUX BbIPaKeHHUIA.

[IpeoOpa3oBanre CyMMBbl TPUTOHOMETPUYECKUX (QYHKIUH B  NpPOU3BENCHUE U
IIPOU3BENCHUA B CYMMY. Buipasicenue mpueconomempuyeckux @yukyuii uepes Mmanenc
NON0BUHHO20 ap2yMeHma.

Tpuronomerpuyeckue ypaBHeHUs! U HEPAGEHCMEA.

IIpocreiimme TPUTOHOMETPUYECKUE YypaBHEHUA. [Ipocmeuwiue mpucoHomempuieckue
HepaseHcmaa.

OOpaTHble TpUroHOMeTpHueckrue QyHKIUU. APKCUHYC, aPKKOCUHYC, apKTaHI'€HC.

IIpakTnuyeckune 3aHATHA:



Panuannbiii MeTOT U3MEpEHHMsI YTJI0B BpallleHUs U CBSI3b C TPaJyCHOU MEpOH.

OCHOBHBIE ~ TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYJbl  CIOKEHHUS, YIBOCHMS,
npeoOpa3oBaHHe€ CyMMbl TPUTOHOMETPUYECKMX (YHKUMH B MpOU3BENEHHE, IpeoOpazoBaHUeE
MIPOM3BEACHUS TpUrOHOMeTpuueckux (yHkuuii B cymmy Ilpocteiiline TpUroHOMETpUYECKUE
YpaBHEHHUS U HEPaBEHCTBA.

OOpaTHble TPUrOHOMETpHUUECKHUE QYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHT'€HC.

®YHKIIUHA, UX CBOVICTBA U TPA®UKH

®ynkuuu. OOnactb ompefeneHuss M MHOXKECTBO 3HAueHUU; Trpaduk (yHKIUH,
MOCTpOeHHE rpaPUKOB PYHKUNHN, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMU.

CpoiicTBa (yHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTH,
NepUOIUYHOCTD. [IpomMexxyTku Bo3pacTaHus U yObIBaHUS, HauOOJIblIee U HAUMEHbIIee 3HAUEHUS,
TOYKH 3KcTpemyma. ['padudeckas unrepnperanus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B
peasIbHBIX TMpoleccax U SBICHUSAX. Apudpmernueckue omnepauuu Haja QyHkuusmu. CroxkHas
byakuus (kommnosunus). [lonamue o HenpepviHOCMU YHKYUU.

Oobpartnbie pyukuuu. Obacms onpedeneHus u 001ACMb 3HAYEHUL 0OPAMHOU QYHKYUU.
I'pagux obpamnoii hynkyuu.

CreneHHble, NOKa3aTelbHbIE, JOrapupmMuyeckue H TPUroHoMeTpruyeckne GPyHKIUM.
OOpaTHble TPUTOHOMETPHYECKHE PYHKIUH.

Onpenenenus QyHKIUN, UX CBOMCTBA U rpaUKH.

[IpeobpazoBanust rpaduxos. [lapamienbHpli EPEHOC, CUMMETPUS OTHOCHTEIILHO OCEH
KOOpJIMHAT U CUMMETPHUSl OTHOCUTENILHO Hayala KOOPAWHAT, CAMMETPHUS OTHOCUTENILHO MPSAMOi
V=X, pacTsDKEHUE U C)KaTue BIOJb 0CeH KOOpAUHAT.

I[IpakTnuyeckune 3aHATHA:

[Ipumepbl 3aBUCUMOCTEM MEXIY NEPEMEHHBIMH B pPEaJbHBIX IpOLEccax M3 CMEKHBIX
mucuumiuH. Onpenenenne ¢pynkuuil. [Tocrpoenne u urenue rpaduxos pynknuii. ccnenoBanue
¢byukiun. CBolicTBa JMHEHHON, KBaJApaTUUYHOM, KyCOUYHO-JIMHEHHOM U JpOOHO-JIMHEHHOU
¢byukuuii. HenpepsiBHbIe U nepuogudeckre pyHkuuu. CBoiicTBa U rpaduku CHHYyca, KOCHHYCA,
TaHreHca M KoTaHreHnca. O0patHeie QyHKUMU U UX rpapukud. OOpaTHbIE TPUTOHOMETPUUECKUE
¢yukuun. IlpeoOpazoBanus rpaduka ¢yaknuu. [Mapmonuueckue konebanus. [IpukianHeie
3a/lauH.

[TokazarenbHble, TorapupMudecKkue, TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATUHYECKOT'O AHAJIN3A

IocaenoBarenbHocTH. CriocOOBI 3a/1aHUSI M CBOMCTBA YHMCIIOBBIX MTOCIIEI0OBATEILHOCTEM.
llonamue o npedene nocredosamenvhocmu. Cywecmeosanue npeoeia  MOHOMOHHOU
oepanuuennoti nociredosamenvhocmuy. CyMMHUpPOBAHUE IOCIENOBATENIbHOCTEH. beckoHeuHo
yObIBarolasi reoMeTpUUYecKas porpeccus u ee cymma.

IIpounsBoanas. Ilonsrue o nmpou3BogHON (YHKIMH, €€ T€OMETPUUECKUN U PU3NYECKHUIl
CMBICI. YpaBHEHHE KacaTesJbHOM K rpaduky ¢yHkiouu. Ilpom3BojHble CyMMBI, pPa3HOCTH,
MpOM3BEACHUs, 4YacTHOro. lIpou3BoaHble OCHOBHBIX 3jJeMeHTapHbBIX (yHKUuH. [Ipumenenue
MIPOU3BOTHON K HMCCIIENOBAHHMIO (DYHKIMI W MOCTPOCHHUIO TrpaduKoB. [Ipouszeoonvlie 0bOpamHoli
dyHKyuUu U KoMno3uYUU YHKYUU.

[Ipumepbl HCIOJIB30BaHMSI IPOU3BOJHON JJIi HAXOXKJICHUS HAWJIYYILIEro pelIeHUus B
NPUKIAIHBIX 3aj1adyax. Bropas mnpou3BoiHas, €€ TI'€OMETPUYECKHM M (PU3NYECKUH CMBICI.
HaxoxpaeHnue ckopocTtu ajs mpoluecca, 3alaHHOro popmysoi U rpadukoM.

IlepBooOpa3nas u nHTerpaJ. [IpuMeHnenue onpeneneHHoro UHTerpaia Jisl HAX0KACHUS
wiouaau KpuBosiuHeWHoN Ttpanenuu. ®opmyna Heiorona-Jleitonuna. Ilpumepsl npumeHeHUs
UHTerpaia B pU3MKe U reOMETPUN.

IIpakTnuyeckune 3aHATHA:



UucnoBass MOCHEAOBATEIbHOCTh, CHOCOOBI €€  3aJaHMsl, BBIYUCICHHUS  YJICHOB
nocnenosarensHocTU. [Ipenen nmocnenoBarenbHOCcTH. beckoHeyHo yObIBaroias reoMeTpruuecKast
Iporpeccusi.

[Ipon3BoHas, MEXaHUYECKUI U T€OMETPUYECKUM CMBICI IPOU3BOAHOM.

VYpaBHeHue kacatenbHOW B obOmeM Buze. IlpaBuna u dopmynsl nuddepeHurpoBaHus,
TabiMla NPOU3BOAHBIX JJIeMEHTapHbIX (¢yHkIui. HWcciaenoBanue QyHKIUMM € TOMOIIbIO
npou3BoiHOM. HaxoxaeHne HanOobIlero, HAMMEHbIIEr0 3HAYEHUS U SIKCTPEMATIbHBIX 3HAYEHUI
(GyHKIMH.

Huterpan u nepBooOpasnas. Teopema Hprotona-Jleiitbnuna. [Ipumenenue mHTETrpana K
BBIYUCIICHUIO (PU3UYCCKUX BEIMYHMH U TUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUs M CHCTEeMBbI YpaBHeHMH. PanMoHabHbBIE, MPpALlMOHAIIBHBIE, TIOKA3aTEIIbHBIE,
Jorapu(MUUECKUe U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIBHOCTH ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMbl HX pelIeHUs (Pas3IoKeHHEe Ha MHOXKHUTENIH, BBEJECHHUE HOBBIX
HEU3BECTHBIX, MMOJACTAHOBKA, TpaUecKuii METOM).

Hepagencraa. PanmonaneHeIe, HppalMOHAaJIbHbIE, [I0Ka3aTeJIbHbIE u
mpuzonomempuieckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

HUcnouab3oBanue cBOHCTB M rpagukoB (yHKUMI NpPpH pelleHMH YPABHEHUH H
HepaBeHCTB. Metoq uHTepBanoB. M300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
penieHui ypaBHEHU U HEPABEHCTB C JBYMs IIEPEMEHHBIMHU U UX CUCTEM.

Ipuxkaagueie 3amxauyn. [IpuMeHeHHEe MaTEeMaTUYECKUX METOAOB JUISL  PELICHHUS
COJIep’KaTeNbHBIX 3a/Jad M3 pa3IMYHbIX oOjacTed Hayku M MpakTukd. MHTeprperauus
pe3ynbTaTa, y4eT peajJbHbIX OrPAaHUYCHHM.

IIpakTHYeckune 3aHATHSA:

Kopnu ypaBuenuii. PaBHocunbHOCTS ypaBHeHui. [IpeoOpazoBanue ypaBHEHUH.

OcHoBHbIE IPUEMBI pElICHUs] YypaBHEHU. Perienne cucteM ypaBHEHHH.

Hcnonb3oBaHue cBOMCTB U rpaUKOB PYHKUUN Ui PEIIEHNs YPaBHEHUN U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOATHOCTEN

DJIeMeHThl KOMOMHATOPUKH

OcHOBHbIE MOHATUS KOMOWHATOPUKH. 3ajauyd Ha IOJACYET YHCIa pa3MELIEeHUuH,
MepEeCTaHOBOK, coueTaHui. Pemenne 3amay Ha nepedop BapuantoB. opmyna 6unoma HeroToHa.
CpoiicTBa OMHOMUHANBHBIX KO3 dunuenToB. TpeyroabHuk [lackans.

JJieMeHThI TeOPHHU BePOSITHOCTE

CoOpITHE, BEPOSITHOCTh COOBITHS, CIOKEHHE M YMHOXEHHE BEpOSTHOCTEH. [lonamue o
Hezagucumocmu cobvimuu. Jluckpemuas cuyyanHas 6eluyUHd, 3AKOH ee pAcnpeoeieHusl.
Yucnosvie xapakmepucmuku OUCKPEMHOU CAyYauHou eeauyuHvl. [lonamue o0 3axKoHe 0601bUIUX
yucer.

DJIeMEeHThI MATEMATHYECKOI CTATUCTUKHU

[IpencraBnenue naHHBIX (TaOIHUIBI, JUArpaMMbl, IpaduKH), eeHepanrbHas CO8OKYNHOCHDb,
8blO0pKa, cpednee apugmemuyeckoe, meouauna. I[lonamue o 3adauax mamemamuieckou
CMamucmuKu.

Pewenue npakmuyeckux 3a0au ¢ npumenenuem eposmHOCMHbBIX MEMOO08.

I[IpakTHYecKkHne 3aHATHS:

Ucropust pazBuTusi KOMOMHATOPUKHU, TEOPUNA BEPOATHOCTEH M CTATUCTUKH U UX POJb B
pasIUUHBIX cdepax deToBEeUECKOU >ku3HenesTenpbHoCTH. [IpaBuna komOunatopuku. Pemienue
KOMOMHATOPHBIX 3a7ad. Pa3menieHus, codeTaHwsi W TiepecTaHOBKU. buuHom HproToHa wu
TpeyronbHUK [lackans. Ilpuknanssle 3anaqn.
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Kitaccnueckoe omnpenenenne BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOPEMA O CYMME
BeposATHOCTEN. Bberuucnenue BepostHoctel. [Ipuxnanneie 3amauum. [lpencraBieHue 4MCIOBBIX
naHHbIX. [Ipuknanselie 3aga4n.

I'EOMETPUA

IIpsiMble U NTIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonoxeHue AByX NpsIMBIX B IpocTpaHcTBe. [lapaiienbHOCTh MpsMON U
mockocty. IlapamrensHOCTh MUIOCKOCTEH. [leprneHIuKYIspHOCTH MHPSAMOM M IUIOCKOCTH.
[lepneHUKyYIsIp ¥ HAaKJIOHHAsA. YTOJ MEXAY NPSAMOW M IUIOCKOCTBIO. J[BYrpaHHBINM yroi. Yroi
MeXAy MIocKoCTsIMU. [lepneHauKyIapHOCTb IBYX IIJIOCKOCTEH.

I'eomerpuueckue npeoOpazoBaHusi MPOCTPAHCTBA: MapaJlIeNIbHBIN MEPEeHOC, CUMMETPUS
OTHOCHUTEJIbHO IJIOCKOCTH.

[TapannensHoe mpoexkTupoBaHue. [110wads opmo2oHaIbHOU NPOEKYUU.

N300pakeHne npocTpaHCTBEHHBIX QUTYP.

MHOrorpaHHMKH

Bepmunel, peOpa, rpanu MHOTOTpaHHUKA. Pazeepmka. Muozoepannvie yenvi. Boinykivie
MHo2oepanHuku. Teopema Diinepa.

[Tpusma. Ilpsamas u HaknoHHas npusma. [paBunbHas npusma. [apamnenenunen. Kyo.

[Mupamuna. IlpaBunbHas nupamuga. YcedeHHas nupamuna. Terpasap. Cummerpuu B
KyOe, B mapaienenumese, B npuzme u nupamuje. Ceuenus Ky0a, Ipu3Mbl U TUPAMU/IBL.

[IpencraBieHue o0 NMpaBUIbLHBIX MHOTOTPaHHHUKAX (TETpasap, KyO, OKTa’ap, IOAEKa’Ip U
HUKOCAdIP).

Tesia ¥ MOBEPXHOCTH BpallleHUS

Hunuaap u kKoHyc. YceueHHBbIM KoHyc. OcCHOBaHUE, BBICOTa, OOKOBas IMOBEPXHOCTb,
obOpasytomas, paBepTka. OceBble CEUCHHS U CEUCHUS MapauieIbHbIe OCHOBAHUIO.

ap u chepa, ux ceuenus. KacarenbHas MI0cKocTh K cdepe.

H3mepenus B reomeTpun

O6bem u ero usmepenne. Uuterpaibaas popmyiia oobema.

@opmynsl 00beMa Ky0a, MNPSIMOYTOJbHOTO Mapajljielienuiea, MPU3Mbl, LHINHAPA.
®opmynbl 00beMa nupaMuia U Konyca. @opmysisl IUIOMIAIM TOBEPXHOCTEN UIMHAPA U KOHYCA.
dopmyibel 00beMa 1mapa u Iionaan chepol.

[Tomo6ue Ten. OTHOMICHUS TUIOIIAIeH TOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEJl.

Koopaunatbl 1 BeKTOpBI

[IpsimoyronpHast  (IekapToBa) CHCTEMa KOOpIMHAT B  mpocTpaHcTBe. Dopmyna
paccTOsHUS MEXAY IBYMSI TOUKaMU. Y paBHEHUsI cPepbl, niockocmu u npsamoti.

Bextoprel. Moayne BekTopa. PaBeHcTBO BekTOpoB. Ci0)K€HHE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha 4Mcio. Pa3noxeHue BEKTOpa MO HANpaBJICHUSM. YTOJ MEXIy JIBYMS BEKTOpPaMHU.
[Ipoekuus BexkTopa Ha ock. KoopanHatel BekTopa. CKalsipHOE MPOU3BEICHHE BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT U BEKTOPOB IPHU PEUICHUH MaTEMaTHUYECKUX U MPUKIATHBIX
3az1ad.

IIpakTnueckune 3aHATHA:

[Ipu3Haky B3aMMHOIO PpACIOJOKEHHUS NPAMBIX. YTOJI MEXIy HpsAMBIMH. B3aumuoe
PacmoJjio’KeHue NpsIMbIX U IulockocTell. [lepnenauKyssip U HAKJIOHHAS K TUIOCKOCTH. YTOJI MEXIY
MPsIMOM U MJIOCKOCTHI0. TeopeMbl 0 B3aMMHOM PAcIiOIOKEHUH IPSIMON U TUIOCKOCTH. Teopema o
TpeX NepreHIUKYIIApax.

[Ipu3Haky 1 CBOMCTBA MapajuIeIbHbIX M NEPHEHIUKYISPHBIX IUNIOCKOCTEH. PaccTostHue oT
TOYKH J0 IUIOCKOCTH, MEKIY IPSIMOM U IJIOCKOCTBIO, PACCTOSHUE MEXY IJIOCKOCTSIMU, MEXIY
CKPEILMBAIOIIUMH MPSIMBIMU, MEX/Ty IPOU3BOJIbHBIMHU (PUIypaMu B IPOCTPAHCTBE.

[TapannenpHOoe MPOEKTUPOBAHUE U €0 CBOWCTBA. Teopema 0 niowaou opmo2oHanbHOU
npoeKyuu MHO20y201bHuKa. B3aMHOE pacIoiokeHrne NPOCTPAHCTBEHHBIX (QUTYD.
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Paznuunple  Buabl  MHOTOrpaHHMKOB. Wx  um3o0paxenus. CedeHus, pa3BEpTKH
MHOTOrpaHHUKOB. [lmomanp moBepxHoctu. Buabl cumMmerpuii B mpoctpancTtBe. CUMMETpHS TET
BpallleH!s 1 MHOTOTpaHHUKOB. Brruucienue miomiaaei u 00beMoB.

Bexkropel. JleiicTBus ¢ BekTopamu. [{ekapToBa cucrema KOOpAUHAT B MPOCTPAHCTBE.

VYpaBHEeHHE OKPYKHOCTH, cephl, IIOCKOCTH. Paccrossnne mexay Toukamu. JleicTBUs C
BEKTOPAMH, 3aJaHHBIMH KoopauHaTamu. CKalsgpHOE NPOM3BEIACHHUE BEKTOPOB.  BekropHOoe
ypaBHEHUE TMPSAMON M IUIOCKOCTU. VICHoJIb30BaHME BEKTOPOB IIPH JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPHH.
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2.2. TemaTu4ecKui NJIaH y4eOHBIX 3aHATHI 110 Y4eOHOH AMCUMILIMHE.

Buja yueOHo# padoThbl

KoauuyecTBO 4acoB

Ilo npogeccun CIIO [CamocTosiTeNbHAS
padora
TeXHUYEeCKH

Ayoumopnote 3anamusn. Cooepocanue odyuenusn | npogheccuu CII0
Beenenue 4 2
PazButne nmousatus o uncie 12 6
KopHn, CTEIIEHU 1 jorapudmel 30 15
[Ipsambie A  TUIOCKOCTH B 24 12
IPOCTPAHCTBE
Komb6unaropuxka 16 8
KoopaunaTs! 1 BEKTOpBI 22 11
OCHOBBI TPUTOHOMETPUU 35 17
OyHKIMU U TpaduKu 24 12
MHOTOTpaHHUKH M KpPYIJIbIE Telia 30 15
Hauana MaTeMaTHYeCKOro aHaIu3a 30 15
WuTerpan u ero npuMeHeHne 18 9
DeMEeHTbl TEOPUH BEPOSTHOCTEN u 16 8
MaTEeMaTHYeCKON CTaTHCTUKU
YpaBHEHHs U HEPABEHCTBA 24 12

Hrtoro 285 142

Bcero: 427

IIpomexyTouHasi aTTecTanusi B (popMe IK3aMeHA




2.3.XapaKTepI/ICTI/IKa OCHOBHbBIX BUJO0B J€ATCJIBHOCTH oﬁyqaloumxca Ha YPpOBHE y‘leﬁHle

AeicTBUM (M0 pa3aesam colep:KaHus y4eOHOil JTMCUMIIIHHBI)

Cooeporcanue Xapaxkmepucmuxka 0CHOBHBIX 61008 OesAmeIbHOCIU
00yuenusn ooyuaruezoca (Ha ypoene yueoHvlx 0eiicmaeuit)
BBEJIEHUE
BBenenue . O3HaKOMJIEHHUE C POJIbIO MaTEMaTUKU B HAyKe, TEXHUKE,

9KOHOMHUKE, HH(POPMAIMOHHBIX TEXHOJIOTHSIX U
MPAaKTUYECKOU JESTEIbHOCTH.

. O3HakomiieHHE C LeJIAMU U 33JlauaMu
W3y4eHUsT MaTEeMaTUKHA IIPU OCBOCHHUH npodeccuit
CIIO .
AJITEBPA
. Boinonusate apudmernyeckue AeHCTBUS HaJl YHCIaMH,
coueTasl yCTHbIE U MHUCbMEHHBIE IPUEMBI;
PazBuTHE MOHSITHS O . HAXOJUTh MPUOJIMKEHHbIE 3HAUCHUS BEJIMYUH U
qHCITe MOTPEIIHOCTH BBIYMCIICHUI (aOcomtoTHAs U
OTHOCHUTEJIbHAs); CpPAaBHUBATh YMCIIOBHIE BBIPAXKEHUS;
. HaXOJHUTh OIIMOKK B MPEOOpa30OBaHUSIX u
BBIYHMCIEHUSAX (OTHOCUTCS KO BCEM IIyHKTaM
IIPOrPaMMBlI).
. O3HaKOMUTBCA C TOHSITHEM KOPHS n-U CTEINEeHH,
KopHu, cTeneHn, CBOMCTBaMM paJMKaJIOB U C MpaBUIaMHU CPaBHEHUEM
Jgorapugmbl KOpHEH.
. dopmyIpoBaTh onpejiesieHue KOpHS U
CBOWCTBA KOpHEW. BpIUMCIATH M CpaBHHBATh KOpPHH,
JenaTh NPUKUIKY 3HAUCHUs KOPHSI.

[IpeoGpa3oBbIBaTh UUCIOBbIE U OYKBEHHBIE BBIPAYKEHUS,
coJieprKalue paguKaibl.

. BoinonHATh pacueTsl 1o GpopmynaM, — CoAEpIKalUM
paauKabl, OCyIIeCTBIISISI HEOOXOJUMbIE MMOCTAaHOBKU U
npeoOpazoBaHwms.

. Onpenenars paBHOCUIBHOCTb BBIPAXKEHUHN €
paauKaiaMu. Pematp uppanyioHanbHble YpaBHEHHUS.

. O3HAaKOMUTBCS C MOHSATHUEM CTEIEHU C
JNEUCTBUTEIILHBIM II0KA3aTEIEM.

. Haxonuts 3HAYEHUs CTETEeHHU, UCTIOJIB3YA
IIpU HEOOXOAMMOCTH UHCTPYMEHTAJIbHBIE CPEACTBA

. 3anucbiBaTh KOPEHb - CTENEHW B BUJE CTEIEHH C
OpOOHBIM MOKa3aTeneM U HaoOOpOT.

. DopmMyIUpOBaTh CBOWCTBA CTEIEHEN. Brrunciars
CTETEeHU C palMOHAJIBHBIM MoKa3aresem,

JieNiaTh IPUKUAKY 3HAYEHUS! CTENeHH, CPAaBHUBATH CTEIICHH.

. [IpeoOpa3oBbIBaTh YUCIOBBIE U OYKBEHHbIE
BBIPKEHUS, COJAEp)KAlllue CTETIEHU, MPUMEHSS
cBolcTBa. Pemare nokas3aTeslbHbIE YPAaBHEHMUS.

. O3HaKOMHUTBCS C IIPUMEHEHHEM KOPHEH |
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CTEIICHEH IIprU BBIYHUCICHUU CPCAHUX, IIpH ACIICHUHU
OTpPE3Ka B «30JI0TOM CeUeHHUM». Pemarh IMPUKJIAAHBIC
3aaa4i Ha «CJIOKHBIC ITPOLCHTHI.

IIpeoOpa3oBanue
ajredpanveckux
BbIPaKeHHU I

= BoinonHaTe npeodpazoBaHus BRIPAXKEHUIH,

npuMeHsisi GopMyJbl, CBSI3aHHBIE CO CBOMCTBaAMU

CTeNeHen u jorapudmMos.

. Omnpenenars 06JacTh TOMYCTUMBIX 3HAUEHUH
Jorapu(pmMuUecKkoro BoipaxxeHus. Pemats norapupmudeckue
YpaBHEHHSI.

OCHOBBI TPUTOHOMETPUU

OcHOBHBbIC MOHATHSA

= N3yuuTs panraHHbId METOJ U3MEPEHHUS YIJIOB
BpAIlleHUsI U UX CBSA3b C rpagycHod Mepoi. M3obpaxarhb
YIJIbl BPAIIEHUs] HAa OKPYKHOCTH, COOTHOCUTBH BEIUYUHY

yIJla ¢ €ro PacroIOKCHUEM.

. DopMynHpOBaThH ONPEAETICHUS TPUTOHOMETPUUECKUX
GyHKUMM 175 yIII0B IOBOpOTa U L
OCTPBIXYIJIOB IPSIMOYT OJIbHOTO TpPEYroJbHUKa u
OOBSACHATH UX B3aUMOCBSI3b.
OcHoBHbIE . [IpyMeHSTh OCHOBHBIE TPUTOHOMETPUUYECKUE
TPUTOHOMETPH TOXKJIECTBA ISl BBIYUCIICHUSI 3HAYCHUUN
ecKue TPUTOHOMETPHYECKUX (DYHKIMMI MO OJHOW M3 HUX.
TOK/AeCTBA
IIpeoOpasoBanus = N3yunuTs OCHOBHBIE (GbopMyJibl TPUTOHOMETPUU:
NpoCTeH X (bopMyIIBI  CIIOKEHHUSI, YIBOCHHUS, npeoOpazoBaHms
TPUTOHOMETPHHECKHUX CYMMBI TPUTOHOMETPHYECKUX  (DYHKIMHI B
BLIpAACHIH MIPOU3BEACHUE U MTPOU3BEACHUS B CYMMY U IPUMEHATh IIPU
BBIYMCIICHUN 3HAYEHUS] TPUTOHOMETPUYECKOTO
BBIPDAKEHUS U YIPOILLIEHUs €ro.
. O3HaKOMHUTBCS CO  CBOMCTBaMHU
CUMMETpPUHU TOYEK Ha €IMHUYHOU OKPYKHOCTHU
U IPUMEHATH UX JJIS BhIBOJA (GOPMYI MPUBEICHUS.
IIpocreiimme . Pemrate mo  gopmMynaMm u 1Mo TPUTOHOMETPHUECKOMY
TPUTOHOMETPUICCKE KpYry nmpocTteumme TPATOHOMETPUUECKUE YPABHEHHU.
YPaBHECHMS U . [IpuMeHATs OOIIME  METOMBI PEIIEHNUS yPABHEHMUM
Hepagencmea

(npuBeneHuE K JIMHEHHOMY, KBaJpaTHOMY, METOJ

pa3joKEeHUsT HAa MHOXUTENH, 3aMEHbI IEpPEMEHHOM)
pu pEeLIeHUN TPUTOHOMETPUYECKUX YPAaBHEHUM.
. OtmeudaTh Ha  Kpyre peleHus NpocTeHmmx

TPUTOHOMCETPHUYCCKUX HECPABCHCTB.

ApKcunyc, apkkocunyc,
APKMaH2eHC Yucaa

. O3HAaKOMUTBCS C MOHATHEM OOPATHBIX
TPUTOHOMETPUUECKUX (PYHKIIHH,
. N3yunts omnpeneneHuss apKCHHYyca, apKKOCHUHYCA,

apKTaHTeHca yncia, GOpMyaupoBaTh HUX,  H300pakaTbHA
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€IUHUYHON OKPYXKHOCTH, MPUMEHATH MPHU PEIICHUU
YpaBHEHUU.

®YHKIIUA, UX CBOVCTBA U TPA®UKH

D yHKUUHA
IHlonamue o
HenpepvleHOCm U
dynkuuu

. O3HaKOMHTHCS C MTOHATHEM IIEPEMEHHOW, TMPUMEpaMu
3aBHCUMOCTEH MEX/1y TepeMEHHBIMHU.

. O3HaKOMHUTBCS C OHATHEM TpaduKa, ONpPEeAeaTh
MPUHAUIKHOCTh TOUKM Tpaduky ¢yHkuuu. [lo dopmyne
IIpOCTEMNIIEH
rpaduka. BeipaxaTts no Qopmyiie oJHy NEpeMEHHYIO Yepes3
IpyrHe.

. O3HaKOMUTHCS € onpeaeseHueM QyHKIINH,
dbopmynupoBaTh ero. Haxomute 061actTe omnpeaeneHus u
o0acTh 3HaUeHUN QYHKIIHU.

3aBUCHUMOCTHU  OIIPCACIIATh BUJ €€

CpoiicTBa pyHKUIMHU.
I'padguueckan
HHTepIpeTanms.
IIpumepsl
(pyHKIMOHAIBHBIX
3aBHCHMMOCTEN B
peajIbHBIX Ipoueccax u
SIBJIEHUAX

. O3HaKOMUTBCS ¢ MpUMepaMu (PYHKIIMOHAIbHBIX

3aBUCHMOCTEH B PEAJIBHBIX IIPOLIECCAX W3  CMEXKHBIX
JUCLUIIIVH.

. O3HaKOMUTBCA € JOKa3aTEIbHBIMHU PACCYKICHUSIMU
HEKOTOPBIX CBOWCTB TMHEMHOM M  KBaAPATHYHOU
(GyHKIMM, TPOBOIUTE HCCIEIOBAHUE  JIMHEHHOM, KyCOYHO-
JUHENHOW, JPOOHO — JIMHEHHOW U KBaJApaTHUYHOU

UX rpaduku.

GyHKIUH, CTPOUTH Crpouth u 4YMTATH

rpaduxu pyHkuuit. MccnenoBars GyHKINU.

OopaTtHble QyHKIHH

. CocraBnsath BUJl (YHKIMHU 110 JAHHOMY YCJIOBHIO,
pemaTh 3a1aud  Ha SKCTPEMYM.

. BrinonusaTe npeodpazoBanus rpaduka QyHKIUH.

. NzyunTs nouamue obpamuoll hynKyuu,

ONpPENeNsATh BUI U CMpoums epapux oopamuou hynkyuu,
Haxooums ee 001acmb onpeodeneHus  u
obaacmu 3Havenuti. IIpuMeHsATs CBOICTBA QYHKUUN MTPU

HnCCiIcJO0BaHUH ypaBHeHI/II\/’I U IIpH PCIICHHU 3a/Ja4 Ha

AKCTPEMYM.
. O3HAaKOMUTBCS € OHATHUEM CIOKHOU (PyHKIUU.
. BbruncnsaTe 3HaueHUs (QYHKLIHUU 10
Crenennble,nokasarebn 3HaueHutoaprymenTa.OnpeneisaTh NOJ0KEHUEe TOYKU Ha
ple, JorapupmMmuyeckue
rpadguke 1o ee KOOpAMHATaM U Ha00OpOT.
U TPUTOHOMeTpHYeCKHUe " . .
u
dyHKIMH. OGpaTubie CIOJIb30BaTh CBOMCTBA (DYHKIMI 11 CpaBHEHUS
TPUTOHOMETpPHUYECKHUE 3Ha4YCHUH CTEneHed U JIOFapI/I(bMOB.
pyHkuun . Crpoutb rpaduku  CTENEHHBIX | JIOTapU(PMHUUECKUX
GyHKIU.
= Pemate [I0Ka3aTeJIbHBIE U
sJorapupMuIecKue YpaBHEHHUS U HEPABEHCTBA I10

H3BCCTHBIM aJIrOpUTMaM. ™ O3HAaKOMHTELCS C HOHSATHEM
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HENpPEephIBHOW IepHoandecko (QyHKIUHU, GOPMYIUPOBAThH
CBOMCTBAa CHHyca M KOCHHYCA, CTPOUTH UX I'padUKH.

. O3HaKOMUTBCS € MOHSATHEM FapMOHUYECKUX
KoJIeOaHUN U TpUMEpPaMU TAPMOHHYECKUX KOJCOAHUM st
OMMCAHUS MPOLIECCOB B (pU3MKE U APYrux 0O0IACTSIX 3HAHUS.
= O3HaKOMUTBCS € TIOHATHEM PA3PHIBHOUIIEPHOIUUECKON
¢byHKIMY, GOPMYIHPOBATh CBOMCTBA TaHreHCA W
KOTaHI'€HCa, CTPOUTH UX IPaQUKH.

= [IpumensTH cBOMCTBA GYHKUMN JUIsI CPAaBHEHUS
3HAYEHUH TPUTOHOMETPUYECKUX  (QYHKUMHA,  JUIs
peuieHuss TPUTOHOMETPUYECKHUX YPAaBHEHMI.

. Cmpoumo epaghuku oopammwix
MPULOHOMEMPUYECKUX DYHKYULLU Onpedesimb no 2paghuram
ux ceoticmaa.

. BrimosHATe IpeoOpazoBanue rpaduKoB.

HAYAJIA MATEMATUHYECKOI'O AHAJIM3A

IlocaenoBaTe ILHOCTH

- O3HaKOMUTECST C MMOHSITHEM YHCIIOBOM
OCJICA0BATCIIBHOCTH, criocodamu ee 3aJaHus,
BBIYHCIICHHUAMUA €€ YJICHOB.

= O3nakomumscs ¢ noHsmuem npeoend
nocneoosamenbHOCmil.
= (O3HAKOMUTBCSH C  BBIYHCIICHUEM CYMMBI

OECKOHEYHOI'0 YKMCIIOBOIO Psijia Ha MPUMEPE BHIYUCIICHUS
CYMMbI OECKOHEYHO yOBIBAIOIIEH reOMETPUUECKON
IIPOTPECCHMN.

* Pewares 3amauM Ha TnpuUMeHEHHE HOPMYIbI
CYMMbI OECKOHEYHO YOBIBAIOIIEH IE€OMETPUYECKOI
IIPOrPECCHUMN.

IIpousBoanas u ee
NpUMEHeHHne

=  (O3HaKOMUTHCS C MOHATHUEM IPOU3BOIHOM.

*  I3yuutrb u GOpMyIUpOBATh €€ MEXAHUUYECKUHN U
r€OMETPUYECKUN CMBICII, U3YYUTh AJITOPUTM BBIYUCIICHUS
IIPOM3BOJIHOM Ha INPHUMEpPE BBIYHUCICHUS MTHOBEHHOMN
CKOPOCTM UM  YIJIOBOTO KOA(pHUIIMEHTa KacaTelbHOM.

=  (CocraBiATh YypaBHEHHE KacaTeIbHON B 00IIEM BHUJIE.

*  BriyuuTs npaBuia nupdepeHurpoBaHus,

Ta0JIMIly TPOU3BOAHBIX 3JEMEHTAPHBIX (YHKIHM,
IIPUMEHSATH g audepeHuupoBaHus QyHKIUN, IS
COCTaBJIEHUS] YpaBHEHHUS KacaTelbHOM.

*  /3yuuth TEOpEMBI O CBA3M CBOMCTB QYHKIUH U
MIPOU3BOIHOM, (HOPMYIUPOBATH HX.

=  [IpoBOAWTH C MOMOILBIO MPOU3BOAHON  HCCIETOBAaHUE
dbyHKIMH, 3aaHHON POPMYITOH.
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*  VYcraHaBiIMBaTh CBSI3b CBOWCTB (DYHKIMH U
MPOM3BOHON MO UX Tpaduxam.

=  [Ipumensth MIPOU3BOIHYIO JUIS peIIeHUs
3aJad  Ha  HAX0XJCHHE HauOOJbIIEro, HAUMEHBIIIETO
3HAYEHUS U Ha HAXOXKJEHHE dKCTpeMyMa.

IlepBooOpa3nasi u
HHTErpaJj

- O3HAaKOMUTHCH C MOHATHEM HHTCrpajia u
epBOOOpa3HO.

- H?:y‘II/ITB ImpaBrjia BBIYHCIICHUA
nepBooOpa3Hoii u Teopemy Hprorona-JleiiOHuna.

»  Pemarts 3aJa4u Ha CBSI3b
MepBOOOpa3HON M €€ C MPOU3BOJHON, HA BHIYHMCICHUE
epBoOOpa3HON A JaHHOM (DYyHKIIMH.

» Pemarep 3amaun Ha TPUMEHEHWE WHTErpajia s
BBIYUCIICHUS (PU3UUCCKUX BEITMYHMH M IUIOIIA ICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs U CHCTEMBI
ypaBHeHnuii HepaBencrBa
U CHCTEMbI HEPABEHCTB
¢ IByMSl IlepeMeHHbIMHU

=  O3HaKOMUTHCS C  TNPOCTEHUIIUMU CBEACHUIMHU
0 KOpHAX alre0panyecKux ypaBHEHUH, C MOHATHUSAMU
WCCIIEA0BaHUs YPABHEHHUM U CUCTEM YPaBHEHHUM.

=  /3y4nTh TEOpPHUIO PABHOCHUIIBHOCTH YPABHECHHI U €€
npuMeHeHue. [IoBTopuTh 3anucey penmeHus CTaHJIapPTHBIX
YpaBHEHUH, TMpHEMBbl MPeoOpa3oBaHUs ypaBHEHUN
JUTSL CBEJICHUS CTAaHJAPTHOMY YPaBHEHHIO.

=  PemaTp palMoHaJIbHBIE, UPPALUOHAJIBHBIE,
[IOKA3aTEeIbHbIE U TPUTOHOMETPUYECKUE  YPABHEHUS U
CUCTEMBI.

*  Hcnonb3oBaTh CBOICTBa U rpaduku QyHKUUNA  JUIS
pelieHus ypaBHeHUN. [IOBTOPUTH OCHOBHBIE IIPHEMBI
pEeLIeHUsI CUCTEM.

*  Peware ypaBHEHHUS, NPUMEHSS BCE MPUEMBbI
(pa3nokeHHe Ha MHOYKHUTENH, BBEJICHUE HOBBIX
HEHM3BECTHBIX, MOJCTAHOBKA, Tpa(puiecKuil MeTo).

= Pemate CUCTEMBI YpaBHEHUH, IPUMEHSA
pa3In4HbIE crocoObl. O3HAKOMHUTBCSI € OOIIUMH
BOIIPOCAMMU PEILIECHNsS] HEPABEHCTB U HCIIOJIb30BAHUSA
CBOMCTB M rpa@ukoB QyHKUIUN IIPU PELICHUH
HEPaBEHCTB.

. Pemrate HepaBeHCTBA M CHCTEMBI HEPABEHCTB,
NpPUMEHSIST  pa3jIu4HbIe
CIIOCOOBI.

=  JlpuMeHATh MaTeMaTHYEeCKHE METOMAbI Ui PpELICHUS

CoJIepKaTeNbHbIX 3a/1a4 M3 Pa3jIU4HbIX 00JlacTel Hayku U
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NpakTUKU. VHTEpnpeTupoBaTh pe3ynbTaThl,  y4UTHIBATH
peanbHbIe OTPAaHUYEHHUSL.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKHU
OcHoBHBIE *  /Byuuth npaBuiia KOMOMHATOPUKU U MPUMEHSTH
NOHATHS MPU pElICHUHW KOMOMHATOPHBIX 3aJ1a4.
KOMOMHATOpPH . Pemate KOMOMHATOPHBIE 33724l METOJOM
K nepebopam 1O  MpPaBHIIy YMHOXKEHUS.
*  O3HAKOMUTHCA C MIOHATHSIMH KOMOMHATOPUKH:
pa3MelIeHUsIMHI, COUETaHUSIMU U TI€PECTaHOBKaMU U
dbopMynamMu i UX BBIYUCIICHUS.
. OOBACHATP M NPUMEHATH (POPMYIBI AJIs
BBIUHCIICHUS Pa3MEILICHUH, IEPECTAHOBOK M COYETAHMI
IIpU pElIeHUH 3a/au.
. O3HakoMmutbes ¢ OmHOMOM HbroTOHA K
TpeyronbHukoM Ilackais.
=  Pemars [IPAKTUYECKUE 3a7a4u c
UCIOJIb30BAHUEM TOHATUH U IIpaBuII
KOMOWHATOPHUKHU.
DJIeMeHTbI *  V3yuuTh KIACCHUYECKOE OIpe/Ie]IeHHE BEPOSITHOCTH,
Teopun CBOMCTBA BEPOSATHOCTH, TEOPEMY O CYMME BEPOSTHOCTEH.
BepOATHOCTE *  PaccMOTpeTh NPUMEPHI BBIYMCICHHUS
BeposiTHOCTeN. Pemars 3agaun Ha BBIUYHCIIEHHUE
BEPOSTHOCTEH COOBITHIA.
IIpencraBienue =  O3HaKOMUTHCS C  TpeACTaBIECHUEM YHUCIOBBIX
AAHHBIX JJAHHBIX M UX XapaKTCPUCTUKAMHU.
(Tadamupl, * Pemars  HpakTHYECKUE 3aJaud = Ha
AuarpaMmel, 00pabOTKy YHCIIOBBIX JAaHHBIX, BBIYMUCIICHUE MX
rpagui) XapaKTEPUCTHK.
IF'EOMETPUA

19



IIpsimblie u
IUVIOCKOCTH B
NPOCTPAHCTBE

=  ®opMynupoBaTh U MPUBOJIUTH J0KA3aTEIbCTBA
MPU3HAKOB  B3aUMHOIO PACHOJIOKEHUS TNPSIMBIX U
IJIOCKOCTEN. Paco3HaBaTh Ha dYeprekax U MOJEIX
pa3InyHbIE CIy4au B3aMMHOI'0 PaCIOJIOKEHUS
OpsIMBIX M IUIOCKOCTEH, apryMEeHTUPOBaTh CBOU
CYXIECHUS.

=  @QOopMyJIHpPOBATH ONPEACIICHHUS, IPU3HAKU U
CBOMCTBa MapauIeNbHBIX U MEPHEHAUKYISIPHBIX
IIJIOCKOCTEH, IBYIPAHHBIX U JINHEWHBIX YIJIOB.

. BbINOJIHATH OCTPOEHHUS YIIIOB MEXIY IPSIMbBIMHU,
pSAMOM M IUIOCKOCTBIO, MEXAY IUNIOCKOCTSIMU IO
ONMCAHUIO U PACIO3HABATh UX HA MOJEIAX.

. [IpuMeHAT, NpPHU3HAKM UM CBOMCTBA
PacroJIOKEeHUsI MPAMBIX U IUIOCKOCTEH MpPH pelIeHUun
3aja4. M300paxxaTh Ha pUCYHKaX U KOHCTPYUPOBATh Ha
MOJIETISIX EPIICHIUKYIISAPBI U HaKJIOHHBIE K
IIJIOCKOCTH, IIpsIMBIE, MapajuieIbHbIe TUNIOCKOCTH,
yIabl  MEXAY HpsIMOH U IUNIOCKOCTbIO M 0OOCHOBBIBATH
IIOCTPOCHHUE.

= Pemarp 3amauM Ha BBIYHCIIEHUE F€OMETPUUYECKHUX
BenuuuH. OnuceiBaTh paccTossHUE  OT  TOYKH  JO
IJIOCKOCTH, OT IOPSIMOM 10 IIJIOCKOCTH,  MEXKIY
IIJIOCKOCTSIMHU, MEXTYCKPEIMBAIOIUMHU MPSIMBIMH,
MEXIY MIPOU3BOJILHBIMU (PUTypaMH B IIPOCTPAHCTBE.

. DopMynHpPOBaATh U I0Ka3bIBATH OCHOBHBIE TEOPEMBI
O  PacCTOSIHUAX (TEOPEMBI CYIIECTBOBAHUS, CBOMCTBA).

* I3oOpaxarhb Ha yeprexax U MOJEISAX PACCTOSHUS U
000CHOBBIBaTh  CBOHU

CYKIECHUS. Onpenenarpb UBBIYMCIATh  PACCTOSIHUSA
B mnpocrpaHcTBe. IIpumeHATh (opMylnbl U TEOPEMbI
IJJAHUMETPUN U1 PELICHMS 3a1a4.

*  O3HaKOMUTHCA C TIOHATHEM

NapajuIeIbHOTO MPOEKTHPOBAHUS U €ero
cBoiicTBamMu.  Popmynuposamsv — meopemy O NIOWAOU
OpPMO2OHANILHOU NpOeKyUU MHO20Y20IbHUKA.

=  [lpumeHaTs Teopuro Uisi 0OOCHOBAaHHUS MOCTPOECHUNU
BBIYMCIIEHUN. ApryMEHTHUPOBATh  CBOM  CYXKJEHHS O
B3aMMHOM AacIIOJIOKEHUH POCTPAHCTBEHHBIX (DUTYD.
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MHOrorpaHHMKH

*  OnuceiBaTh U XapaKTepU30BaTh PA3INYHbIEBU/IbI
MHOTOTPaHHHUKOB, IIEPEUUCIATH UX DJIEMEHTHI U CBOMCTBA.

. N3006pakaTh MHOTOTPAHHUKH U BBITIOJIHATh
MIOCTPOCHUS HA U300paKEHUSIX U Ha MOJIETISX
MHOTOTPaHHHUKOB.

*  Bplyucnarh JMHEWHbIE 3JIEMEHTHl U YIJIbI B
IIPOCTPAHCTBEHHBIX KOHPUTYPALIUAX, APIYMEHTUPOBATH CBOU
CYXJCHHUS.

. XapakTepru3oBaTh u n300pakaTh CEUCHHUS,
paseéepmku  MHO202PAHHUKOE, BBIYUCIIATD IUIOIIAIN
ITIOBEPXHOCTEH.

=  Crpouth mnpocTeliine ceuyeHus KyoOa, MIPU3MBI,
nupamuabl. [IpumensTs (akTbl U cBeAeHUS U3
IJIAaHUMETPUH.

=  (O3HaKOMUTHCS C BUJAMU CUMMETPUI B IPOCTPAHCTBE,
(dbopMynupoBaTh ONPENIEICHUs. U CBOMCTBA.
XapakTepu3oBaTh CUMMETPUU TeN BpaIleHUs U
MHOTOT'PaHHUKOB.

*  [IpuMeHATH CBOWMCTBA CHMMETPHUH MPH PELICHUHU

3ajadu.
=  Hcnons3oBarh IPHUOOpPETEHHBIE 3HAHUS
ISt UCCIIEI0BaHUS 1 MOJIETTUPOBAHUS

HECJIOXXHBIX 3a1a4.

=  1300paxaTb OCHOBHbIE MHOTOI'PAHHUKH U BBIIIOJIHATH
PUCYHKH TI0 YCJIOBMSIM 3aJa4.

Tesia u moBepxHOCTH
BpallleHHsA

*  (O3HaKOMUTHCS C BUAAMHU TE€J BpaLCHUS,
(dbopMynupoBaTh HX ONpPEAETICHUS U CBOMCTBA.

=  @OopMyJIHpPOBATH TEOPEMBI O CEYECHUH LIapa
IJIOCKOCTBIO U O IJIOCKOCTH, KacaTelbHOM K cdepe.

=  XapakTepu3oBaThb U HM300pa)kaTh Teja BPAIICHUS, UX
pa3BEPTKH, CEUCHUS.

=  Pemars 3a7a4u Ha  IIOCTPOEHUE CEYECHUH,
Ha BBIYMCIIEHUE JIIMH, PACCTOSHUM, YIJIOB, TIOIIaIei.
[IpoBOINTH OKA3aTENIbHBIE PACCYKICHUS NPU PEIIECHUH
3az1ad.

= [IpuMeHATH CBOMCTBA CHMMETPHUH IIPHU PELIEHUHN
3aJlad Ha TeJla BpalleHUs, Ha KOMOMHALUIO Tell.

. N300paxkaTh OCHOBHBIE KPYTJIbI€ T€Jla U BHIIOJHATH
PHCYHOK IO YCIIOBHIO 33J1a4H.
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HN3mepenus B
reoMeTpuu

®*  (O3HAaKOMHTBLCS C HOHATHUAMU ILIOIIAIU B 00bEMa,
aKCHOMaMH 1 CBOMCTBaMH.

] Pemarte 3agaun Ha BBLIYHCJICHUE
IJIOMIAICUIUIOCKUX ~ (PUryp, TPHUMEHSSI COOTBETCTBYIOIINE
dbopmynbl ¥ QaxkThl U3 IJIAHUMETPUU.

=  H3yunuTh TEOpEeMBl O BBIYHUCIECHUU 0OHEMOB
MPOCTPAHCTBEHHBIX TEJ, peIlaTh 3aJa4d Ha MPUMEHECHUN
(GbopMys BbIUUCICHHS 00BEMOB.

*  /3yuuth ¢GopMynbl A7 BBIYMCIEHUS IUIOIIAACH
MIOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpPAIlCHHUS.
O3HaKOMUTBLCS ¢ METOJIOM BBIYUCIICHUS TUIOIIAIU
MTOBEPXHOCTHU CQEPBHI.

=  Pemars 3a/1a4u Ha  BBIYUCIICHUE IUIOIIAAECH
ITIOBEPXHOCTH ITPOCTPAHCTBEHHBIX TEIL.

Koopaunatsl u
BEKTOPbI

=  (O3HAaKOMHUTHCA C TOHSITHEM BEKTOpA.
N3yunth nekapTOBY CHUCTEMY KOOPJMHAT B IMPOCTPAHCTBE,
CTPOUTH IO 3aJaHHBIM KOOpJIMHATAM TOYKH U
IJIOCKOCTH, HAXOJAUTh KOOPAUHATHI TOYEK.

. Haxomuth ypaBHEHUSI OKpPY)KHOCTH, Cephl,
IUIOCKOCTH. BBIYMCIATH pacCcTOSTHUSA MEXIY TOUKAMMU.

= UM3yuuth CBOMCTBA BEKTOPHBIX BEJIMYHH,
MpaBuiia Pa3JIOKEHHUSI BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MpaBujia HaXOXKACHUS  KOOPIUHAT
BEKTOPA B IPOCTPAHCTBE,  MpaBWIa  JEUCTBHA  C
BEKTOpPaMH, 3aJJaHHBIMU KOOPJIHMHATAMH.

. [IpuMeHATH TEOpUIO IpU PELICHHH 337a4 Ha
NEUCTBUS C BEKTOpamu. M3ydnTh CKalsipHOE MPOU3BENCHUE
BEKTOPOB, BEKTOPHOE YPaBHEHUE NMPSAMOU U IIJIOCKOCTH.
[IpuMeHATH TEOPHUIO IPH PEIIEHUU 3a1a4 Ha JEHUCTBHS C
BEKTOPAMH, Ha KOOPAMHATHBIA METOJ, Ha NPHUMEHEHUE
BEKTOPOB  JUIsl BBIYHCIICHUS BEJINYUH YIJIOB M PACCTOSHUM.

- O3HaKOMUTBCA C A0Ka3aTCJIbCTBAMU TCOPEM
CTCPCOMETPHUU O B3AUMHOM PACIIOJIOKCHHUHN IIPSAMBIX H
IUIOCKOCTEH C HCIIOJIb30BaHUEM BCKTOPOB.
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3.YCJOBUS PEAJIN3AIIMMA YUEBHOM JUCIHUATLIAHBI

3.1.YueOHO-MeTOAMYECKOE U MaTepHaTbHO-TeXHHYecKoe o0ecrieyeHne NporpaMmbl
y4eOHOM AMCUMIINHBL.

HauMeHoBaHue 00bEKTOB U CpeacrTe NpuMEeYaHus
MaTepUuAIbHO-TEXHUYECCKOI0 odecreyeHus

KnuroneuatHas NMpoAYKIUSA

KommekT yueOHUKOB 110 anredpe v Hayajiam
aHaIN3a

KomriekT yueOHUKOB 110 reOMETpUU

IleuaTHbie mocoous

JunakTnyeckuii MmaTepuan K ypokam

I/IH(bOpMaIII/IOHHO-KOMMyHI/lKaTI/lBHbIe Cpeacrea

JloxanbpHas ceth, BbIXO B IHTEpHET

IKpaHHO-3BYKOBBIE MOCOOUS

[Ipe3enTanuu 1o TeMaM MporpaMMbl

IImakatel

Texnuyeckue cpeacTBa 00yuyeHus

MynbTUMEUITHBIE TPOEKTOP

[epconanbHbIii KOMITBIOTEP Pentium ¢
JUIICH3UOHHBIM TIPOTPAaMMHBIM o0ectiedeHreM 15
LIT.

[epconanbhblii koMIbloTep Pentium4 c
JUIICH3UOHHBIM TIPOrPaMMHBIM OOecTiedeHueM

Y4eOHO-TpaKkTHYECKOE U YUeOHO-1a00paTOPHOE 000pyA0BaAHHE

OobopynoBanue kJjacca

PaGoune mecta o0ydarommxcs
PabGouee MecTo mpemnogaBaTens
Hocka

N3mepuTenbHbIE U YEPTEKHBIE HHCTPYMEHTHI




3.2.PexomenayeMasi JIuTepaTypa: st 00y4yaloummxcs, npenojaaBarejieid, HHTEPHeT-

pecypchbl.
OcHoBHble ucTouHukn (ON):
Ne /it HawnmenoBanue ABTOp H31a1eIbCTBO, Tot
W3JJaHUS
Oon 1 I'eomerpust: yueoHuk ans 10 — 11 k. JI.C. Aranacsn, B.®. | M.: [IpocBeuienue,

0011e00pa30BaTEIbHbIX YUPEXKACHUN

byry30B

2011

Oon?2 AnreOpa u Hadajga MaTeMaTHIECKOTO A.T". Mopakosuy, [1.B. | M.: MHemo3uHa,
aHanuza. 10 kmace. B 2 4. Y.1. Yuyebnuk | CemeHoB 2010
JUTSl ydaruxcs 001eo0pa3oBaTebHbIX
yupexJieHuH (mpoduiabHbIA YPOBEHD)
OH 3 AnreOpa ¥ Hadajga MaTeMaTHIECKOTO [A.I'. MopakoBuY 1 M.: MHemo3uHa,
ananu3a. 10 kmace. B 2 4. Y. 1. ap.]; mon pen. 2010
3aayHuK IS yJaluxcst A.I''MopakoBuua
0011e00pa30BaTeNbHbIX YUPEKACHUN
(mpoduIbHBIN YPOBEHbD)
Oon 4 AnreOpa ¥ Havajga MaTeMaTHIECKOTO A.T". Mopakosuy, [1.B. | M.: MHemo3uHa,
aHanuza. 11 kmace. B 2 4. Y.1. Yuyebnuk | CemeHoB 2010
JUTSL ydarmuxcs 00neo0pa3oBaTeIbHBIX
yupexJieHuH (mpouiabHbIA YPOBEHD)
Oous Anrebpa u Hauaja MaTeMaTUYECKOTO [A.I'. MopakoBu4 u M.: Muemo3uHa,
ananu3a. 11 kmace. B 2 4. Y.1. ap.]; mox pen. 2010
3aayHUK IS yJaluXxcst A.I''MopakoBuua
0011e00pa30BaTeNbHbIX YUPEKACHUN
(mpodubHBINA YPOBEHbD)
OU 6 COopHUK 3a1aHUi AJ1s1 HOATOTOBKU U I".B.lopodees, M.: Ipoda, 2005
IIPOBEACHUS MMCbMEHHOI0 3k3aMeHa no | [.K.Mypasus,
Marematuke (Kypc A) u anredpe u E.A.CenoBa
Hayanam aHanm3a (Kype B) 3a kypc
cpenHeil mkomel. 11 kmacce
JononuurteabHble ucrounuku (JIH):
Ne /it HawnmenoBanue ABTOp H3paTensCTBo, rox
U3JaHus
AN 1 Tematuueckue Tectel. Matematuka. 10- | Ilox pen. PoctoB-na-/lony:
11 kmacc ®.D.JIpIceHKo Jlernon, 2007
JHN 2 CamMmocToATENbHBIE W KOHTPOJIbHBIC A.Il.LEpmioBa, M.: Uinexkca, 2005
paboTsl o anredpe u Havanam aHanmsa | B.B.['oso6opoabko
st 10-11 kiraccos
J 3 Maremaruka. 10-i xknacc. Tectol mis ITon pen. PoctoB-na-/lony:
MPOMEKYTOYHOM aTTECTALIMU U ®.D.JIvicenko, Jlernon-M, 2010
TEKYIIEr0 KOHTPOJIsA: y4eOHO- C.IO0.KynabyxoBa
METOAUYECKOE 10Co0ue
14 KoHTponabHO-u3MepUTeNbHbIE Coct. A.H.Pypyxun M.: BAKO, 2011
MaTtepuaisl. Anredpa 1 Havana
aHanu3a: 11 kmacc
AN KoHTpoabHO-u3MepuTenbHbIE Coct. A.H.Pypyxun M.: BAKO, 2011
MaTtepuaisl. Anredpa 1 Havana
ananu3a: 10 kmacc
A 6 KoHTponabHO-u3MepUTeNbHbIE Coct. A.H.Pypyxun M.: BAKO, 2012

matepuainsl. ['eomerpust: 10 kiacc

24




7 I'eomerpus. 10-11 knaccsl: 3ananus Ha | ABT.-COCT. Boarorpan:
TFOTOBBIX YEPTEKAX 110 CTEPEOMETPUHU I'.11.KoBanesa VYuurens, 2014

1N 8 3ajaun ¥ yIpaKHEHHS Ha TOTOBBIX E.M.PabunoBuu M.: Unexkca, 2014
yeprexax. 10-11 knaccel. I'eomerpust

9 I'eomerpus. 10-11 xnaccsr: Coct. M. A.NueHnckas Bonrorpan:
CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE Yuurens, 2007
pabotsl k yueOHnuky JI.C.AtanacsHa

AN 10 | COopHUK 3aaHuil UIsl TIPOBEICHUS JI.B.Ky3Henosa, M.: Ipoda, 2001
MMCBbMEHHOT0 3K3aMeHa 1o anredpe 3a | E.A.bynumoBuy,
KypC OCHOBHOM MIKOJIBI. 9 Kitacc Bb.I1.ITurapes,

C.b.CyBopoBa
A 11 I'eomeTpust: yaeOHUK s 7-9 KII. JI.C. AranacsiH, B.O. M.: Ilpoceerniecnue,

0011e00pa30BaTeNbHbIX YUPEKACHUN

byrys30B

2011

HNuTtepuer-pecypceni (U-P)

HN-P 1 http://www.math.ru - mopran Math.ru: 6GubimoTreka, Menuareka, OJTUMITAABI, 3a1a4H,
HAaYYHBIC IIKOJIBL, YYUTCIbCKasA, UCTOPUA MAaTEMATUKU

n-p 2 http://school-collection.edu.ru/collection/matematika - MaTepuansl o MaTeMaTUKe B
Eunoit komnexkunu nudpoBbIX 00pa30BaTENIbHBIX PECYPCOB

N-P3  http:/www.mccme.ru - MOCKOBCKHH IIEHTP HEMPEPHIBHOTO MaTEMATUUECKOTO
o0OpazoBaHus

H-P4  http://www.proshkolu.ru/ - uaTepHer nopraiu

HU-P5  http://www.metod-kopilka.ru/ - meTogueckasi KONMIKA YIUTEISI MAaTEMATHKA

HU-P 6  http:/www.mathtest.ru - MaTemaTrka B TOMOIIb IIKOJIBHUKY U CTYJACHTY (TECTHI 11O
MaTtemaTuke online)

U-P 7  http://zadachi.mccme.ru - 3agaun no reomeTprn: HHPOPMAITMOHHO-TIOUCKOBASI CUCTEMA

HU-P 8 http://www.uztest.ru - EI'D no maremaruke: moaroToBka K TECTUPOBAHHUIO

HU-P9  http://www.bymath.net - Bes anementapnast Marematuka: CpeHss MaTeMaTudeckas
WHTEPHET-IIKOJIa

H-P 10 . http://dic.academic.ru/ -Axagemuk. CinoBapu v SHIUKJIONETUH.

H-P 11  http://bse.sci-lib.com - Bosibiias coBeTckast SHIUKIOTICMS.

H-P 12 http://www.booksgid.com - Booxks Gid. Dnexkrponnas Oubimoreka.

N-P 13 http://globalteka.ru/index.html- I'noGanreka. ['nobanpHas OnbiroTeka HaydHbIX
pecypcoB.

U-P 14  http://window.edu.ru - EquHoe okHO nocTymna Kk 00pa3oBaTeIbHBIM PECypCaM.

N-P 15 http://st-books.ru - Jlyumas yueOHast tuteparypa.

N-P 16  http://www.school.edu.ru/default.asp - Poccuiickuit oOpa3zoBaTenbHblil mopras.
JloCcTyIHOCTh, KaueCcTBO, 3(PPEKTUBHOCTD.

H-P 17 http://book.ru/ - DnekTponHas OnOIHOTEYHAs CUCTEMA
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4. KOHTPO.Ib 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM
JUCHUIIJINHBI
4.1.Pe3y1bTaThl OCBOECHHS YU€OHOI TUCHHUIJIMHBI — JHYHOCTHBIE, MeTanpeIMeTHbIE,
npeaMeTHBIE.
OcBoenne conepkanust y4eOHOW  mucnuIimHbl — «MaTtematukay  oOecrieunBaeT

JOCTHKEHHUE CTYIEHTaMU CJIETYIOIINX Pe3YJIbTaTOB:

JAUYHOCHIHBIX:

c(OpMUPOBAHHOCTh TNPEACTABIECHUN O MaTeMaTUKE KaK YHHUBEpPCAJIbHOM SI3bIKE HAyKH,
CPEICTBE MOJICIUPOBAHUS SIBJICHUN U IPOLIECCOB, 00 UAESIX U METOJaX MaTeMaTHKHU;

[MOHMMaHHe 3HAYMMOCTH  MaTeMaTUKU Uil  HAy4HO-TEXHUYECKOTO  Iporpecca,
c(OpPMUPOBAHHOCTh OTHOIIEHMS] K MaTeMaTHKE KaK K YacTH OOIIe4es0OBEYECKOW KYIbTYpPbI
yepe3 3HAKOMCTBO C HCTOPHEN pa3BUTHUSI MATEMATUKH, SBOJIIOIIMEN MATEMATUYECKUX UACH;

pa3BUTHE JIOTMUYECKOTO MBIIIJICHHS, IPOCTPAHCTBEHHOTI'O BOOOPAaKEHUS, aITOPUTMHUECKON
KYJIbTYpbl, KPUTUYHOCTH  MBIIUIEHWS Ha  YpOBHE, HeoOXoaumMoMm Ui Oyayuein
npodecCHOHANTBHOM IEATETLHOCTH, JIJIs1 TPOI0JDKEHUSI 00pa30BaHUs U CaMOOOpPa30BaHMS;

OBJIaJICHUE MAaTEeMATUYECKUMU 3HAHUAMU U YMEHUSIMH, HEOOXOJIMMBIMHU B TIOBCEIHEBHOI
KU3HU, JJI OCBOCHHUS CMEXKHBIX €CTECTBEHHOHAYUHbIX JUCUMIUIMH U  JAUCUUIUIMH
npo(eccCHOHAIIbHOTO 1LIMKJIA, JUIsl MOJIydeHUs oOpa3oBaHMs B 001acTaX, HE TpeOyroIux
yriayOJIeHHONW MaTeMaTUYeCKOM MOrOTOBKHY;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHMIO, B TOM WYHCIE CaMOOOpa3oBaHUIO, Ha
MPOTSHKEHUU BCEHM JKU3HU; CO3HATENIbHOE OTHOUIEHHE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIITHON MPO(HeCCHOHATBHON 1 00IECTBEHHOM 1eATeTbHOCTH;

FOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSATENbHOM, TBOPYECKOM M OTBETCTBEHHOM
NesITeNIbHOCTH;

FOTOBHOCTb K KOJUJIEKTUBHON paboTe, COTPYOIHUYECTBY CO CBEPCTHUKaMH B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIEe0BATEIbCKON, IPOEKTHON U IPYrUX
BUJIaX J€STEIbHOCTH;

OTHOIIEHHE K MPO(EeCCHOHATBLHON JEeSTeNIbHOCTH KaK BO3MOXKHOCTH YYacTHSl B PEIIEHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYIapPCTBEHHBIX, O0OIIEHAIMOHAIILHBIX IPOOIIEM;

MemanpeoMenHplx:

YMEHHE CaMOCTOSITEJIbHO OIpEAesaTh LeJNd JEeSATeIbHOCTH M COCTaBJISATh IUIAHBI

NESITeIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBISTb, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
NeSITeIbHOCTh; UCIIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI JJIsl JOCTUKEHUS MOCTABJICHHBIX Leel
U peau3alyi IUIAHOB AEATEIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErUU B Pa3INYHBIX CUTYALIUSIX;

yMEHHE NPOAYKTUBHO OOIIaTbcs M B3aUMOJICHCTBOBaTH B IIPOLECCE COBMECTHOM
NESTeIbHOCTH, YYMUTHIBATh IO3ULMUU JPYIMX YYaCTHUKOB J€ATEIbHOCTH, 3((EKTUBHO
paspeniaTh KOH(IUKTHI,

BJIaJICHUE HaBBIKAMM II03HABATEJIbHOW, Yy4eOHO-UCCIIEOBATEIbCKOM U  IMPOEKTHOMN
NESTebHOCTH, HaBbIKAMM  pa3pelleHuss MpoOjeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIBHOMY IOUCKY METOJIOB PEIIEHUS] NPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO Pa3IMuHbIX
METO/I0B NIO3HAHMUS;

FOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAIIMOHHO- MO3HaBaTENbHOMN
NeSITEIbHOCTH, BKIIIOYasi YMEHUE OPHUEHTHPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HH(OpMAIuy,
KPUTHYECKH OLEHUBAThb WU HHTEPIPETHPOBATh HHEGOPMALMIO, MOJYy4aeMyl0 U3 pa3IMYHbIX
HCTOYHUKOB;
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BJIAJICHUE SI3BIKOBBIMHM CPEICTBAMU — YMEHHUE SICHO, JJOTUYHO M TOYHO H3J1araTb CBOIO
TOYKY 3PEHUS, UCIIOJIB30BATh aJICKBATHBIC A3BIKOBBIE CPECTBA;

BJIaJICHUE HAaBBIKAMM IIO3HABATENbHON peQieKCuu Kak OCO3HAHMSI COBEpIIaeMbIX
JNEUCTBUI M MBICTUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, TPaHUI] CBOETO 3HAHUS U
HE3HAHHUs, HOBBIX IT03HABATENbHBIX 3aa4 U CPEJCTB UX JOCTUKECHHUS;

L[EJIEYCTPEMIIEHHOCTh B IIOMCKAaX U MPUHATUHU PELIEHUMN, COOOpa3UTEIbHOCTh U UHTYHUIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUM; CIHOCOOHOCTh BOCHPUHHUMATH KpacoTy U
rapMOHUIO MUDA;

npeoOMemHbix:

c(OpMUPOBAHHOCTh MPEJCTaBICHUNA O MaTeMaTHKE KaK YacTH MHUPOBOM KyJIbTYphl U O
MecTe MaTeMaTHUKU B COBPEMEHHOW LMBWJIM3ALMHU, O CHOCOOAaX OMHCAHMS HAa MAaTEMAaTUYECKOM
S3BIKE SIBJICHUN PEaIbHOTO MUPA;

c(OpPMUPOBAHHOCTh MHPEJCTABICHUM O MaTeMaTHYECKUX MOHATHSAX KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJEIISAX, TO3BOJISIIOIIUX ONUCHIBATh U U3y4aTh pa3HbIE MPOLIECCHI U SIBJICHUS;
ITOHUMAHHE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOEHUS MaTEMAaTUYECKUX TEOPUH;

BJIQJICHUE METOJIaMU J0Ka3aTebCTB U QJITOPUTMOB pELICHMS, YMEHHE UX MPUMEHSTH,
IIPOBOJIUTH JI0KA3ATENIbHBIE PACCYKICHUS B XOJ€ pEUICHUS 3a/1a4;

BJIQJICHUE CTaHJApTHBIMH NpUEMaMU pEIICHUs palHOHAIbHBIX M HPPALUOHAIBHBIX,
[IOKa3aTeIbHbIX, CTENEHHBbIX, TPUTOHOMETPUUYECKUX YPABHEHUHl M HEPAaBEHCTB, UX CHUCTEM;
HCI0JIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCJIE JUIsl IOUCKA IYTH PEIICHUs U
WJUTIOCTPAIK PElIeHNs] YpaBHEHUN U HEPAaBEHCTB;

c(OpMUPOBAHHOCTh IIPEJICTABICHUNM 00 OCHOBHBIX MOHATHSAX MaTEMaTHUYECKOTO aHAIM3a U
X CBOMCTBax, BJIaJICHUE YMEHHEM XapaKTepU30BaTh IOBeJeHHE (YHKIIMI, HCIOJIb30BAHUE
MOJIyYE€HHBIX 3HaHUM JJIs OMMCAHUS U aHAJIW3a PealIbHbIX 3aBUCUMOCTEI;

BJIaJICHUE OCHOBHBIMU MOHSATUSIMU O IUIOCKUX M HPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢urypax, uX OCHOBHBIX CBONCTBax; c(hOPMHUPOBAHHOCTh YMEHHUS pacrlo3HaBaThb Ha yepTexax,
MOJENSAX U B peajbHOM MHUpPE I€OMETPUYECKHE (PUrypbl; NPUMEHEHHE H3Y4YEHHBIX CBOWCTB
reoMerpuueckux ¢uryp u GopMmyn IS pElIeHUs TeOMETPHUYECKMX 3aJad M 3ajad C
MIPaKTUYECKUM COJIEpKAHUEM;

c(OpMUPOBAHHOCTh NPEJACTABICHUN O IIPOLECCaX U SBJICHUAX, UMEIOLIUX BEPOSTHOCTHBIM
XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJbHOM MHpE, 00 OCHOBHBIX IMOHSATHSX
AJIEMEHTApPHON TEOPUU BEPOSITHOCTEW; YMEHUW HAXOJWTh M OIEHHUBATh BEPOSTHOCTHU
HACTYIUIEHUS] COOBITUN B MPOCTEHIINX MPAKTUUYECKUX CUTYAI[MSX U OCHOBHBIE XapaKTEPUCTUKU
CIy4alHbIX BEJIMYMH;

BJIaJICHUE HABBIKAMM HCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpU PELIEHUU
3az1ay.

KoHTposib ¥ oneHKka pe3y/jbTaTOB OCBOCHUS Y4eOHOU AMCLMILIMHBI OCYHIECTBIISIETCS
IIPENOAABATENEM B IPOLECCE MPOBEIEHUs NMPAKTHUYECKUX 3aHIATHUH , TECTUPOBAHUA, a TAKXKE
BBINIOJIHEHUS 00YJarOIIMMUCS UHIMBUYaIbHBIX 3aJaHUN, IPOEKTOB, UCCIEAOBAHUM.

Pe3yabTaTnl 00y4yeHust @®opMbI U METOAbI KOHTPOJIS H OLCHKH
(0OCBOCHHBbIEC YMEHUS1, YCBOCHHbIC 3HAHUSI) | Pe3yJIbTATOB 00y4YeHUs

YMmeHus:

[IpoBoauTh TOXKJIECTBEHHBIE | Pemenue YIPA)KHEHU I Ha YPOKE,
npeoOpa3oBaHMsl BBIPAKEHHM, COAEp)KalllMX | BHEAYAUTOPHas  caMOCTOsATelIbHas  pabora,
CTEIICHHBIE, M0Ka3arebHble, | KOHTPOJIbHAS padoTa.
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Jorapu(MUUECKUe MU TPUTOHOMETPUYECKUE
GyHKIUU.

Crpoutb rpaduxu CTEIIEHHO, .
N N Pemrenne YIpaKHEHUUN Ha YPOKE,
IIOKa3aTEIbHOM, JorapupmMuuecKon u
. BHEAYJIUTOPHAsl CAMOCTOSTENIbHAs paboTa.

TPUTOHOMETPUUECKUX (PYHKIIHIA.
Pemarp  mpocreiiime ~ ypaBHEHHs U .

Pemrenne YIIpaKHEHUU Ha YpPOKeE,
HEPABCHCTBA,  COJCpXKAIUE  CTCIICHHBIE,

BHEAyIUTOPHAasl  CaMOCTOsITeIbHAas  paboTa,
II0Ka3aTeJIbHbIE, norapudmMuyecKkue U

KOHTpOJIbHAs paboTa.
TPUTOHOMETPUYECKHE (DYHKIUU.
N300paxates reomerpuueckue (GuUrypsl Ha .

Pemrenne YIpaKHEHUUN Ha YPOKE,

YCPTECIKEC n IIPOU3BOJUTDH
IOCTPOCHUA Ha IIJIOCKOCTH.

IIpOCTENIINE

BHEAyJIUTOPHAsl CAMOCTOSTENIbHAs paboTa.

Pemrenne YIPA)KHEHU I Ha YPOKE,
BobinonHATe omepanuu Haja BEKTOpaMU U
. . BHEAay/IUTOpPHas  caMoCTOsITeNbHAasE  paloTa,
10JIb30BaThCsl CBOMCTBAMU ATHUX OIEpallHil.
KOHTpOJIbHAs paboTa.
3HaHus:
. Pemrenne QKHEHUHN Ha OKe€
CaoiicTBa apudmeTnyeckoro KOPHSI yip YPOXE,
. BHEAay/IUTOpPHas  caMoCTOsiTeNbHAass  paloTa,
HaTypaJIbHON CTEMEHHU.
KOHTpOJIbHAs paboTa.
. Pemrenne YIPAKHEHU I Ha YPOKE,
CpoiicTBa CTENEHH C  PalMOHAIBHBIM
BHEAay/IUTOpPHas  caMoCTOsiITeNbHAasE  paloTa,
MIOKa3aTeJIeM.
KOHTpOJIbHAs! paboTa.
o Pemrenne QKHEHUHN Ha OKe€
CpoiictBa  slorapu¢MOB U OCHOBHOE yip YPOKE,
BHEAay/IUTOpPHas  caMoCTOsiTeNbHAass  paloTa,
J0rapu(pMUUECKOE TOKIECTBO.
KOHTpOJIbHAs! paboTa.
Pemrenne YIPAKHEHU N Ha YPOKE,
OcHOBHbIE TPUTOHOMETpUYECKUE GOPMYJIbl. | BHEAYIUTOPHAas  camMoCTOsiTeNbHass — paloTa,
KOHTpOJIbHAs paboTa.
Pemrenne QKHEHUHN Ha OKe€
Tabnuua  NpPOM3BOAHBIX  AJIEMEHTAPHBIX yip YPOKE,
F— BHEAay/IUTOpPHas  caMoCTOsiITeNbHAass  paloTa,
i ' KOHTpOJIbHAsI paboTa.
AKCHOMBI CTEPEOMETPUH. Pemenue YIpaKHEHHI Ha YpOKe,
BHEAay/IMTOpPHAs  caMoCTOsiITeNbHAass  paloTa,

KOHTpOJIbHAs paboTa.

IIpuMmepHbIe TeMBbI pedepaToB (10KJIAT0B), HCCIEA0BATEIbCKUX IPOCKTOB

HenpepriBHbie apodu

[IpyuMmeHeHue CI0XKHBIX MPOIIEHTOB B SKOHOMUYECKUX pacyeTax
[TapannensHO€ NPOEKTUPOBAHUE

CpenHue 3HaYeHUS U UX IPUMEHEHUE B CTAaTUCTHKE
BekTopHoe 3a1anue NpsIMbIX U INIOCKOCTEN B IIPOCTPAHCTBE
CrnoxeHue rapMOHUYECKUX KOJIeOaHU

I'paduyeckoe perieHre ypaBHEHUN 1 HEPABEHCTB
[IpaBuibHbBIE U NTOTYNPABUIIbHBIE MHOTOI'PAaHHUKU
Konnueckue ceueHus: u uX IpUMEHEHUE B TEXHUKE
[Tonsarue muddepennnana u ero NPUIOKEHUS

Cxembl bepHysy MOBTOPHBIX UCTIBITAHUI

HccnenoBanue ypaBHEHHUI U HEPABEHCTB C 1apaMEeTPOM
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