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1. IACIIOPT PABOYEIT IIPOI'PAMMBI OBIIIEOBPA30BATEJILHOM YUEBHOM
JIUCIMILIMHBI
MATEMATHKA: AJITEBPA 1 HAUYAJIA MATEMATHYECKOT' O AHAJIU3A;
TEOMETPUS

1.1. Ob6acTh NpHUMEHEHHS NPOrpaMMbl:

IMporpamma 061eo6pasoBaTebHON yueOHOH AMCUMIUIMHBL «MaremaTHka: anrebpa u
Havyana aHaIM3a, TeOMETpHs» IpeaHa3HaueHa Ul H3ydeHHs MAaTeMaTHKH B NPO(QeCCHOHATBHBIX
06pa3oBaTeIbHBIX OPraHM3aLMsX, PeATH3yIOMHX 00Pa30BaTENbHYIO MPOIPAMMY CPEeIHEro 00LIero
oOpa3oBaHus B Ipejenax O0CBOEHHUs MPOrpaMMbl MOJrOTOBKH CIEHAIMCTOB CPEIHEro 3BCHA Ha
Ga3ze OCHOBHOro 00IIEro o0pa3oBaHHs MO CHEUHAIBHOCTH TEXHHYECKOIro NPO(HIs CPeAHEro
npodeccuonansHoro oopasosanus 20.02.04 «IloxapHas 6€30MaCHOCTDY
1.2. Mecro y4eOHOH AHCHMILINHBI B CTPYKTYpe NPOrpamMmbl MOJArOTOBKH CHNEUHATHCTOB
Cpe/Hero 3BeHa:
VuebHas qucuuninaa « MaremaTuka: airebpa u Havajla MaTeMaTHYECKOro aHallu3a;
reoMeTpHs» ABIISETCs YueOHbBIM IIpeMeToM o0s3aTe/bHoil npeameTHoH obactu «MaremaTnka
u uadopmarnkay @I'OC cpepnero odero 00Opa3oBaHusl.
VuebHas qucumiuimiaa «MaremaTuka: ajireOpa U Havajla MaTeMaTun4ecKoro aHajausa;
reoMeTpHs» usydaercs B odmeodpasoparenpHoM nukie yuednoro niana [IICC3 na dase
OCHOBHOTO 00Iero 06pa3oBaHus U ABISETCS MPOGHIBHOH IUCHUTITHHOM.
1.3. Hean m 3agaud y4eOHOIl AHMCUHIVIMHBI — TpeOOBaHUSA K Pe3y/JbTATAM OCBOCHHS
y4ueOHOIl AHCUHIIIHHDbI:
[IporpaMMa OpHEHTHPOBAHA Ha JOCTHIKEHHE CIICIYIOIIHX LeJIei:

e ofecneyenue CPOPMHPOBAHHOCTH MPEICTABICHUNA O COLMATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (aKTOPaX CTAHOBJICHUS MATEMATHUKH,

e obecreueHue c¢(OpMUPOBAHHOCTH JIOTHYECKOTO, JITOPUTMUYECKOTO H
MaTeMaTHYECKOI0 MBILLICHHS,

e obOecrneyenne cHOPMHUPOBAHHOCTH YMEHHH IPUMEHATH IIOJyYEHHBIC 3HAHUS IIPH
peLIeHHH Pa3IMuHbIX 3a/1a4;

e ofecrneyenne CHOPMUPOBAHHOCTH MpEACTABIEHUH O MaTeMaTHKe Kak 4acTd
obLIeUesoBeYeCcKOl  KyJbTYPbl, YHHBEpPCAJbHOM  S3bIKE HAYKH, I103BOJIAIOLIEM
OIMCHIBATh U M3y4aTh peajbHble NPOLIECCH] U ABICHHS.

[Tpoduiusanus meneil MaTeMaTH4ecKoro 00pa3oBaHus OTPaKaeTcsl Ha BHIOOPE MPUOPUTETOB B
opraHuzamuu  yueOHOW JiesiTellbHOCTH  oOyuaromuxcs. s TeXHHYECKOro, COLHaIbHO-
KOHOMHYECKOro mpodmieil mpodeccnoHansHOro o0pa3oBaHust BRIOOP Iejied cMmemaercs B
[IparMaTHYECKOM HaIlpaBJICHHUH, [PEIyCMAaTPUBAIOLIEM YCHJICHHE M pacIlMpeHHe MPUKIAJHOTO
Xapaktepa H3y4YeHHs MaTeMaTHKH, IPEUMYIIECTBEHHOH OPHEHTAlMU Ha AJrOPUTMHYECKHH
CTHJIb ITO3HABATEILHOH J€ATEIbHOCTH.

Conepxanne  yuyeOHOM  JMCHMIUIMHBI  pa3pabOoTaHO B COOTBETCTBHH €  OCHOBHBIMH
coep:KaTeIbHBIMH JIHHHAMH 00yYEHUs MaTeMaTHKE:

. aneebpauveckas NuHUA, BKIIOYAIOUIAs CHCTEMATH3alMIO CBEACHUH O YMCIax; U3yuyeHHe
HOBBIX B 0000IeHHe paHee U3YUEHHBIX ONepaluil (BO3BEIECHHE B CTENEHb ,U3BJIEUCHUE
KOpHsl, JJorapu()MUpOBaHHE, CHHYC, KOCHHYC, TAaHI€HC, KOTAHI€HC M 0OpaTHbIE K HUM);
H3Yy4CHWE HOBLIX BHJOB YHCIOBBIX BBIPAKEHHH M (POPMYI; COBEPIIEHCTBOBAHHE
MPAaKTHYECKHX  HABBIKOB M BBLIYHCJIHTEILHOW  KYJIBTYPHl,  PacHIMPEHHE U
COBEpLICHCTBOBaHUE anredpanyeckoro annapara, c(OpMHPOBAHHOTO B OCHOBHOI ILKOJIE,
U ero MpUMeHeHHEe K PeIICHUI0 MaTEMaTHUECKUX U IIPHKJIAIHbIX 3a/1a4;

B mMeopemuKo-OYHKYUOHAIbHAA IUHUA, BKIIOHAIOWIAs CUCTEMATH3aAlMI0 M paclidpeHue
cBeJeHuH O (YHKIUSAX, COBEPLICHCTBOBaHHE TIpadUyecKuX YMEHHi; 3HAKOMCTBO C
OCHOBHBIMH HIESMH H METOJaMH MaTeMaTH4YeCKOro aHaiu3a B o0beme, MO3BOJISIOIIEM
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HCCIe0BaTh JJEMEHTapHble (YHKIMH M  pemarb [pOCTEHIIHE TeOMETPUYECKHe
,busuueckue U Apyrue NpHKIaIHbIE 3aJa4H;

®  JuHuUA YpaGHeHuil U HepaseHcmes, OCHOBAHHAsA Ha IIOCTPOCHHH W HCCIENOBAHUH
MaTeMaTHYECKHUX Mojenell, mepecekaiolasics ¢ anredpanyeckod W TEOPETHKO-
(GyHKUHOHAIBHOM JMHUSAMH M BKIIOYAKOLIAs Pa3BUTHE M COBEPIICHCTBOBAHHE TEXHHKH
anrebpanyecKux MpeoOpa3soBaHMM Ul pPELICHHMS YPAaBHEHWH, HEPABEHCTB M CHCTEM;
dopmMupoBaHHe CIOCOOHOCTH CTPOMTH M HCCIENOBaTh MNPOCTEHIIHE MaTeMaTHYECKHE
MOJEIM IpH pEUICHAH MPHKIAMHBIX 3aj1a4, 3a4a4 W3 CMEXHBIX M CIEIHAIbHBIX
JMCIUILIAH;

o 2eoMempuyeckas Tunus, BKIIOYaroIas HarjsaHble NpeaCcTaBieHus O MpOCTPaHCTBCHHBIX
gurypax W H3y4deHHe HX CBOMCTB, (QOPMHpPOBAHHE M PA3BHTHE HNPOCTPAHCTBEHHOIO
BOOOpaXeHHs, pa3BHTHE CINOCOOOB TEOMETPHYECKHX H3MEPEHHH, KOOPAMHATHOTO H
BEKTOPHOT'O METO/IOB JUIS PEIICeHUs] MaTEMaTHYECKUX U IPHK/IIHBIX 3a/a4;

. cmoxacmuyeckas NuUHUs, OCHOBAHHAs HA Ppa3BUTHM KOMOHMHATOPHBIX — YMEHHH,
IpeJICTaBJIEHHH O BEPOSTHOCTHO-CTATUCTHYECKHMX 3aKOHOMEPHOCTSIX OKPYXKAIOLIEr0 MUPA.

OcBoeHHe cojepKaHusi y4eOHOH aucuMIMHBL «Matemarrka» oOecrednBaeT JOCTHKCHUE
CTyJEHTaMH CJIElYIOIIUX Pe3yJIbTATOB!
* IHYHOCTHBIX:
— ¢(OpPMHPOBAHHOCTD MPECTABICHHH O MATEMATUKE KaK YHUBEPCAIBHOM S3BIKE
HAyKH, CPEJICTBE MOJICTUPOBAHUS SBJICHHH) U IIPOIIECCOB, HAEAX U METO/IaX MATEMATHKH;
— MOHUMAaHHE 3HAYMMOCTH MaTeMaTUKH JJIs HayYHO-TEXHMYECKOT0 Iporpecca,
c(OpPMHPOBAHHOCTH OTHOLICHHS K MATeMAaTHKE KakK K 4acTu 001Ieye10BeYeCKoM
KYJBTYPbl 4EPE3 3HAKOMCTBO C HCTOPHEH pa3sBUTUS MATEMATHKH, IBOJIOLNEH
MaTeMaTHYECKUX HJIEH;
— pa3BHTHE JIOTHYECKOrO MBILIICHHUS, TIPOCTPAHCTBEHHOTO BOOOPaXKEHHUSI, AITOPUTMHIECKOH
KYJIbTYpbl, KDHTHYHOCTH MBIIUICHHS Ha ypoBHe, HeoOXomumom s Oyaymei
npohecCHOHATBHON AEATEIBHOCTH, ISl IPOJIOIKEHHS 00pa3oBaHus U caM000Opa30OBAHHA;
— OBJIaJICHUE MATeMAaTHYECKHMH 3HAaHUSIMH H YMEHHAMHU, HEOOXOMMBIMH B I10-
BCE/JHEBHOM JKU3HH, /I OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCLHUIIIMH U
JUCUHMILIIHH TPo(ecCHOHATBHOTO LKA, IS TOTy4eHHs 06pa3oBaHus B 00J1acTsIX,
He TpeOyomHmX yriyOIeHHOH MaTeMaTHYeCKOH MOArOTOBKH;
— FOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCIIE CaMO00pa3s0BaHHMIO,
Ha MPOTSKEHHH BCEM JKU3HH; CO3HATENIbHOE OTHOIIECHHE K HENMPEPHIBHOMY 00pa3sOBaHHIO KaK
YCIOBHIO YCIELIHOM MpodhecCHOHATbHOM H 00IECTBEHHOM AEATEIBHOCTH;
— FOTOBHOCTB M CITIOCOOHOCTH K CAMOCTOSITE/IbHONH TBOPUECKOH U OTBETCTBEHHON
IeATENbHOCTH;
— TOTOBHOCTH K KOJUIGKTHBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B
06pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-MCCIIe/I0BATENbCKOM, [POCKTHOH H
JOPYTHX BUAAX JEATEIBHOCTH,
— OTHOILEHHE K MpodeccHoHaTbHON JeATEeNbHOCTH KaK BO3MOXKHOCTH Y4acTHs B PCLICHUH
JIMYHBIX, OOIIECTBEHHBIX, FTOCYIaPCTBEHHBIX, 00IIEHAIIMOHAIbHBIX TPOOJIeM;
* MeTanpeJAMeTHbIX:
— yMEHHe CaMOCTOSATENIBHO ONPEIeNIATh LeIN AEATENbHOCTH i COCTABISTE [JIaHbI
NIEATENLHOCTH; CAMOCTOSITE/IBHO —OCYIECTBIIATh, KOHTPOJIMPOBaTb M  KOPPEKTHPOBATDH
NEeATENbHOCTD; MCIOIb30BaTh BCE BO3MOXHBIE PECYPChl IS JOCTHIKCHHS IMOCTAaBJICHHBIX
Hesiedl ¥ pealM3allii IUIAHOB JESTebHOCTH; BHIOMpATh YCIELIHBIE CTPATETHH B Pa3In4HbIX
CUTYaLHIX;
— YMEHHE TPOIYKTHBHO O0IIAThCA M B3aHMOJEHCTBOBATH B IIPOLIECCE COBMECTHOH
NeSTeNbHOCTH, YYUTHIBATh IO3UIMH JAPYTHX YYacTHUKOB [EATEIbHOCTH, 3(Q()EKTHBHO
pasperiarh KOHQIUKTEI;



— BIajeHHE HABBIKAMH [O3HABATE/IBHOM, y4eOHO-HCCIEN0BATENBCKOH M IIPOSKTHOH
IesATeNbHOCTH, HABBIKAMHM  paspeuieHus mpoOieM; CHOCOOHOCTH M TOTOBHOCTB K
CAMOCTOATEIBHOMY IIOMCKY METOJOB pEIIeHHs MPAaKTUYEeCKUX 3a1ad, MPUMEHEHHIO
pa3Iu4YHbIX METOIOB [I03HAHMS,
— TOTOBHOCTH M CIOCOOHOCTH K CAMOCTOSATENHHOW HH(OPMALHMOHHO-TIO3HABATEILHON
JEeATebHOCTH, BK/IIOYas yMEHHE OPHEHTHPOBATHCA B Pa3IMYHBIX MCTOYHHKAX HHpOpMAaLIUH,
KPMTHYECKH OIIEHMBATh M HHTEPIPETHPOBaTh MH(OPMAIHUIO, TOTYy4aeMylO M3 pasIHiHbIX
UCTOYHHKOB;
— BJIaJIEHHE SI3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTHYHO U TOYHO H3JIaraTb
CBOIO TOYKY 3peHHSsI, UCII0JIb30BATh a/ICKBATHbBIE SI3BIKOBBIC CPEICTBA;
— BlaJieHUe HaBBIKAMH I103HABaTeIbHON pe(IeKCHH KaK 0CO3HAHUs COBEPIIacMbIX
NeHCTBHIH ¥ MBICIIUTEIBHBIX POLIECCOB, HX PE3Y/IbTATOB X OCHOBAaHHWMN, IPAHHIL
CBOEro 3HaHHs M HEe3HaAHHWs, HOBBIX II03HABATEIBHBIX 3a1a4 U CPEACTB U HX
JIOCTHKEHHS,
— LleNeyCTPEMIEHHOCTh B IOUCKAX M MPUHATHM PElIEHHH, COOOPa3UTEIIBHOCTD H
MHTYHIUs,, Pa3BUTOCTh TPOCTPAHCTBEHHBIX IPEJICTABICHUH; crocoOHOCTh BOCIPUHMMATh
KpacoTy ¥ TapMOHHIO MHPA;

* IpeJAMeTHBIX:
— chOpMHPOBAHHOCTH MPEACTABJICHHIT O MaTeMaTHKE KaK YacTH MUPOBOH KyJbTYPbl H MECTE
MaTeMaTHKHd B COBPEMEHHOM LUBHJIM3ALMHU, CIOCO0AX ONUCAHHA SABJICHUH peaTbHOro Mupa
Ha MaTEMaTHYECKOM S3BIKE,
— c(hOPMHPOBAHHOCTH IPEACTABICHAH O MATEeMATHUYECKHUX MOHATHIX KaK BaKHEHIIMX
MaTeMaTHYECKHX MOJENIX, IMO3BOJIAIOIIMX OMNHCBhIBATh M HM3Yy4aTb pasHbIE MPOLCCCHI H
AB/ICHUA, ITOHUMaHHE BO3MOXKHOCTH aKCHOMATHYECKOro IIOCTPOCHUS MATEMATHYCCKHUX
TEOPUH;
— BJAJEHHE METOJAaMH M0Ka3aTeJlbCTB W AJITOPHTMOB PEIICHHS, YMCHHE HX TPHMCHATD,
NPOBOAMTH JOKa3aTe/IbHbIE PACCYKACHUS B XOJ€ PELICHM 3a1ad,
— BJaJeHHe CTaHJAPTHHIMM IPHEMaMH PpEIICHUS pPAUMOHAIBHBIX W HpPpAlHOHATBHbIX,
NOKa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPHYECKUX YPaBHEHHH M HEPaBEHCTB, UX CHCTEM;
MCTOJIb30BAaHHE FOTOBBIX KOMITBIOTEPHBIX IIpOrpamMM, B TOM YHC/IE 11 TTIOUCKA ITyTH PCLICHHS
¥ WJUIFOCTPALINK PELIEeHNUs ypaBHEHHWH U HEPABEHCTB;
— ¢(opMHUPOBAHHOCTH MpeACTaBICHHH 00 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOTO
aHaIM3a W MX CBOMCTBAaX, BJIAJEHHE YMEHHEM XapaKTepH3OBaTh IOBENEHHE (YHKIH,
HCIIO/Tb30BAHME OTYy4YEHHBIX 3HAHHIT JUIS ONIHCAHHS M AHAJIN3a PeabHbIX 3aBUCHMOCTEH;
— BJIAJEHWE OCHOBHBIMHM MOHATHAMH O IUIOCKHX H MNPOCTPAHCTBEHHBIX TE€OMETPHHCCKUX
durypax, HMX OCHOBHBIX CBOMCTBaX; C(OPMHPOBAHHOCTH YMEHHS pacIO3HAaBATH
reomeTpuueckie (GUrypel Ha 4YepTekax, MOJENAX M B peaJlbHOM MHpPE; IPHMEHCHHE
M3y4YEHHBIX CBOMCTB reoMeTpHYeCKHX GHUryp B GOpMYJI UL PELICHHS TeOMETPUUCCKHUX 3a1a4
W 337124 C NMPaKTHYECKHUM COAEPIKAaHUEM;
— chOPMHUPOBAHHOCTH NPEACTABICHHH O MPOLECCaX U SBIECHUAX, UMEIOLMX BEPOSTHOCTHBIH
XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHPE,
OCHOBHBIX MOHATHSX 3JIEMEHTAPHOM TEOPUH BEPOATHOCTEM; yMEHHI HAXOIHUTD H
OILIEHHBATh BEPOSITHOCTH HACTYIIIEHHS COOBITUH B MPOCTEHIINX MPAKTHYECKHUX
CHUTYyalUsX ¥ OCHOBHBIE XapaKTEPHCTUKH CIIy4alHbIX BETMYHH;
— BJIaJICHHE HaBbIKAMH HCIIOJIb30BAHHUA MOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM IPH
pelleHHH 3a1a4.

1.4. Ko/iH4ecTBO 4YaCOB HA OCBOEGHHE MPOrpaMMbl y4e0HOH IHCUHIIHHBI:

MaKkCUMaJIbHOM yueGHOM Harpy3ku oOydatomerocs - 351yac, B TOM YHCIIE:
006s3aTeIbHOMN ayIMTOpHON yueOHO! Harpy3ku oOyuaroierocs - 234 Jaca,
caMoCTOATeIbHOM paboThl 00yvatomerocs -1174acos.
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2. CTPYKTYPA M COJIEPJKAHUE YUYEBHOU JUCLUIIIMHBI

2.1. O6bem y4yeOHOM QUCHHILIHHBI H BHAbI Y4e0HOH padoThI

Buja yueGHoii paboTsl

Oobvem uacos

MaxkcumasbHasi ydeOHasi Harpy3ka (Bcero) 351
O0s3arebHAas ayIHTOPHas y4eOHas HArpy3Ka (Bcero) 234
B TOM YHCJIE:

Teopetnyeckoe o0ydeHue 118

NPaKTHYECKHUE 3aHATHS 116
CamocrosiTe/ibHAs paboTa odydaroimerocs (Bcero) 117
B TOM 4HHCIIE!:

caMmocTosTepHas  pabora HaAJ  HHIAMBHIYAJbHBIM  HCCIIEJOBAaHHEM 40
(mpoekToM)

BHEAYIUTOPHASA CaMOCTOATeIbHAs paboTa 77
Hmozosas ammecmayus 6 popme: IKIAMEH
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JESITEJILHOCTH

CTYJEHTOB

Coaep:xanue 00y4eHHs

XapakTepUCTHKA OCHOBHBIX BH/IO0B JeATEIbHOCTH CTY/I€HTOB (Ha
ypoBHe y4eOHBIX 1elCTBHIA)

Beenenue

O3HaKOMJIEHHE C POJIBIO MAaTEMATHKH B HayKe, TEXHUKE, 9KOHOMHKE,
MHGOPMALMOHHBIX TEXHONOTUSX H NPAKTHYECKON e TeIbHOCTH.
O3HaKOMJIEHHE C LEJISIMH | 3a/1a4aM1 U3yYEHHs MATEMAaTHKHU [IPH
ocsoenuu npodeccuit CIIO u cnenmansHocred CI10

AJITEBPA

PassutHe moHaTHA
0 yHcie

BrinosHeH#ne apupMeTUIECKUX AEHCTBHI HAJl YUCIaMH, coYyeTas
YCTHBIE ¥ IHCHMEHHBIE IIPUEMBL.

Haxox1eHue npuOIMKeHHBIX 3HaUeHUH BETMYHH H MOTPELIHOCTEH
BBIYMCJIEHHH (aOCOIIOTHOM M OTHOCUTENBHOH); CPABHEHHE YHCIOBBIX
BBIpaKEHHUH.

Haxoxaenue omuboK B mpeoOpa3oBaHUsIX M BBIUKCIEHUAX (OTHOCHTCS
KO BCEM IIYHKTaM IPOrpaMMbl)

KopHnu, crenens,
norapu®mel

O3HaKOMJIEHHE ¢ TIOHATHEM KOpPHS n-H CTENEHH, CBONCTBAMH
paMKaIoB M IPAaBUJIAMU CPABHEHHsI KOPHEH.

dopMyIMpOBaHHE ONpe/Ie/IEHHs KOPHS U CBOHCTB KOPHEH.
BrlyrclieHre 1 CpaBHEHUE KOPHEMH, BBIINOJIHEHHE MPUKHUIKU 3HAYCHUA
KOPHSL.

I[TpeoGpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIDAKEHHI, COAEPIKALINX
paguKabl.

BeinonHeH#re pacueToB 1o Gopmysam, CoaepKaluM pajauKabl,
OCYILECTBJISIs1 HEOOXOMMBbIE MTOJICTAHOBKH U MPe00pa3oBaHHus.
Onpenenenue paBHOCHIBHOCTH BBIPKEHHUH ¢ pajuKaiamu. Pelienne
HppalHOHATILHBIX YPAaBHEHHH.

O3HaKOMJIEHHE C IMOHSTHEM CTENEHU C JEHCTBUTEIIBHBIM ITOKA3aTe/IEM.
Haxo)k1eHHe 3HaYeHUH CTEIEHH, HCIOJIb3Ys TPU HEOOXOAUMOCTH
HHCTPYMEHTAJIBHBIE CPECTBA.

3anuchiBaHKHE KOPHS 1-i CTENeHH B BUJE CTENEHH C APOOHBIM
nokasatenaeM 1 Hao0OopoT.

dopmyTupoBaHHE CBONCTB cTeneHel. Brruucienue cTenexei ¢
palMOHATBHBIM [T0KA3aTEJIEM, BBINOJIHEHHE TIPHKU/IKU 3HAYCHHUS
CTEIEeHH, CPABHEHHE CTENEHEN.

[TpeoGpazoBaHue YHUCIOBLIX U OYKBEHHBIX BBIPAXKEHHH, COIEPHKALINX
CTEIEHH, IPUMEHsIS CBOiicTBa. Pelenne nokasarelbHbIX YPaBHCHUH.
O3HaKOMJICHHE C IPUMEHECHHEM KOpHEH U CTENEHEeH IIPU BEIYHCIICHUH
CpeIIHHX, JIeICHHH OTPe3Ka B «30/I0TOM CeYeHHN». PeleHne
NPUKJIAIHBIX 3a/1a4 Ha CJIOXKHbIE IIPOLEHTHI

[TpeobGpaszoBanue
anrebpanyuecKux
BBIpOKEHU I

BrinosiHeH#e npeobpa3oBaHuii BEIpaXKeHUH, NpUMeHeHHe GopMyII,
CBSI3aHHBIX CO CBOMCTBAMH CTEIEHEH U Jorapu(pmMoB.

Onpenenenne 00JaCTH JOIYCTUMBIX 3HAUCHHI JTorapu(QpMHUYECKOro
BBIPAXKEHHU.

Penenue gorapuMUUECKUX YpaBHEHUH

OCHOBBI TPUTOHOMETPHUH

OCHOBHEBIE TOHATHS

V3yuenune painaHHOro MeTOJa H3MEPEHHs YIJI0B BpallleHHs H UX
CBSI3M € TpajycHoil Mepoii. 300paeHue yrioB BpalieHus Ha
OKPY>KHOCTH, COOTHECEHHE BETMYHHBI YIJIa C €r0 PacIoIOKEHHEM.
dopMyTHpOBaHHE ONpPEIE/ICHHH TPUTOHOMETPHIECKUX (QYHKLIUH 1715
YIJIOB IIOBOPOTA U OCTPBIX YIJIOB IPSAMOYTOIBHOTO TPEYrOJIbHUKA U
00BSCHEHNE UX B3aUMOCBSI3H
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OcHOBHbIE [IpuMeHeHHe OCHOBHBIX TPUTOHOMETPHYECKHX TOKACCTB 11s
TPUTOHOMETPHUYECKHE BBIYMCIICHUS 3HAUEHU I TPHIOHOMETPUYECKHX (YHKIIMIT 110 OHOHN U3
TOXJIECTBA HHX
[IpeobpazoBanus U3yueHne 0CHOBHBIX (JOPMYJT TPUTOHOMETPUH: HOPMYIIbI CIIOKEHHS,
MPOCTEHIINX yIBOGHHUS, IIpe00pa3oOBaHus CYMMBI TPHTOHOMETPHYECKHX QYHKIINH B
TPUTOHOMETPHYECKUX NpOU3BEIEHHE U NIPOU3BEICHHS B CYMMY M [IPUMEHEHHE I1pH
BBIp@KEHHUH BBIYMC/ICHUH 3HAYEHUS TPUTOHOMETPHUYECKOIO BRIPAKEHUS H
YIPOILEHHUS €ro.
O3HaKOMJICHHE CO CBOWCTBAMM CHMMETPHH TOYEK Ha eIMHUYHOM
OKPY)KHOCTH M IIPUMEHEHHE MX JUIsl BHIBOAA (HOPMYIT PHBE/ICHHS
[Ipocreiimme Perenne 1o GopMyJiaM ¥ TPUTOHOMETPHYECKOMY KPYTy MPOCTEHLINX
TPUTOHOMETPHUECKHE TPUTOHOMETPHYECKHX YPaBHEHHH.

ypaBHEHHUS U HepaeeHCcmed

[IpuMeHeHHe OOLIMX METOIOB PElIeHNUs YPaBHEHHUH (IIPHUBEICHHE K
JMHEHHOMY, KBaJpaTHOMY, METO/l Pa3JIOJKeHHsI Ha MHOXKHUTEIIH,
3aMEHBI IIEPEMEHHOMN ) IPH PELIEHHH TPUTOHOMETPHUCCKHX
ypaBHEHHUH.

VMeHHe 0TMeYaTh Ha Kpyre pereHus IPOCTEHIINX
TPUTOHOMETPHUYECKHX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHTeHC YHCIa

O3HaKOMJIEHHE C MOHATHEM 00PaTHBIX TPHIOHOMETPHYECKUX
(bYyHKIHH.

W3yueHue onpejeNeHlit apKCHHYCa, apKKOCHHYCa, apKTaHreHca
umcna, GopMyIHpOBaHHE HX, H300paKEHHE HA €TMHUYHON
OKPY)KHOCTH, IPUMEHEHHE TIPU PeLICHUU ypaBHEHHH

®YHKIIMU, UX CBOMCTBA U TPA®UKHA

OYHKUHUH.
[ToHsitue o
HEIPEPBIBHOCTH (DYHKIIUH

O3HAKOMJICHHE C TIOHATHEM TIEPEMEHHOM, IPUMEPaMH 3aBUCHMOCTEH
MEXIY TTepEMEHHBIMH.

O3HaKoMJIEHHE ¢ MOHATHEM rpaduka, onpeeIeHHe IPUHAIIEIKHOCTH
Touky rpaduky ¢yskimu. OnpeneneHue o GopmyJie npocTeHiei
3aBHCHMOCTH, BUJa ee rpaduka. BeipaxeHnue no Gopmysie 0O1HOH
[IepEMEHHOMN Yepes Apyrue.

O3HakoMJIeHHE ¢ onpeeneHneM GYHKIHH, GOPMYITHPOBAHHE €TO.
Haxosxaenue o61acTu onpejieieHus 1 001acTH 3HaYeHHH QyHKINY

CaoiicTBa QyHKIIHH.
["paduueckas
HTeprperaus. [IpuMeps
(YHKIHOHAIBHBIX
3aBHCHMOCTEH B peabHbIX
mpoueccax U SIBICHUIX

O3HaKOMJIEHHE ¢ IpEMepaMH (yHKIIHOHAIBHBIX 3aBUCHMOCTEH B
peanbHbIX IpoLeccax U3 CMEKHBIX THCIHUILIUH.

(O3HaKOMJIEHHE C JI0Ka3aTeJIbHBIMU PAacCyKIEHUIMH HEKOTOPBIX
CBOMCTB JIMHEMHON M KBaAPaTUYHOW QYHKIMIA, IPOBEACHHE
yccie10BaHus JTMHEHHOMN, KyCOUHO-THHEHON, IPOOHO-THHEHHOH 1
KBaJpaTHYHON (yHKIHH, mocTpoeHne ux rpadukos. [loctpoerne u
YTeHUE

rpadukoB pynkuuii. Uccnenopanne QyHKUNH.

Cocrasienne BUI0B GyHKIHH O JAHHOMY YCJIOBHIO, PELICHHE 3a/1a4
Ha SKCTPEMYM.

BrinosHeHue npeobpa3oBaHuii rpaguka QyHKIMH

OGpatHble QyHKIHA

Usyuenue nousmus o6pamuoil ynxyuu, ONpeaeIeHne BUIa 1
nocmpoenue 2paguxa 0opammol Gynkyuu, Haxodicoenue ee obracmu
onpeodenenus u obaacmu 3navenuil. IIpuMeHenne CBOUCTB QyHKIUH
TPU KCCIICIOBAaHUH YPABHEHHH M PELICHHH 3a/1a4 HA OKCTPEMYM.
O3HaKOMJIEHHE C TIOHATHEM CIIOKHON QYHKIHH

CTeneHHEbIE,
oKa3aTeNbHbIE,
norapuMUYECKUE H

BrerumcieHne 3HaueHUi QyHKLIMMN 110 3HAaYEHHIO apryMeHTa.
Ornpe/iejieHne MOJNIOKEHUS TOUKH Ha rpaMKe 1o €€ KOOpAWHATaM
Hao0opoT.
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TPUTOHOMETPUYECKHE
Gbyukuun, ObpaTHbIE
TPUTOHOMETPHUECKHE
GyHKUMH

Hcnonp3oBanue CBOMCTB (YHKIMA 1751 CPAaBHEHUS 3HAYCHUH
cTemneHeit u torapumoB.

[TocTpoeHue rpadMKOB CTEMEHHBIX U JIOTapu(pMHUECKUX QYHKIHMIA.
Perenune noKa3aTeNbHbIX U JIOTAPU(MUUECKUX YPABHEHUH U
HEepaBEeHCTB 10 U3BECTHHIM AITOPHUTMAM.

O3HaKOMJIEHHE C MOHATHEM HENPEPhIBHOM MepHOANYECKON QYHKIIUH,
(opMyTHpOBaHHE CBOMCTB CHHYCA M KOCHHYCA, IIOCTPOCHHE HX
rpauKoB.

O3HaKOMIICHHE C TIOHATHEM FApPMOHUYECKUX KOJIeOaHUH 1 puMepaMu
rapMOHMYECKHX KOoJeOaHHi [T OIMCAHuUsI IPOLIECCOB B (H3KKe U
APYTHX 00JIACTSX 3HAHMA.

O3HaKOMJIEHHE C TIOHATHEM Pa3pbIBHOM MEPUOIHUECKON (YHKIIHH,
(hopMyIHpOBaHHE CBOWCTB TAHIEHCA M KOTAHI€HCA, TOCTPOCHUE UX
rpauKoB.

[IpMeHeHHe CBOUCTB DYHKLMI 1718 CpaBHEHHS 3HAYCHHUH
TPUTOHOMETpUYECKUX (PYHKIMH, pELIEHNs] TPHTOHOMETPHYECKUX
ypaBHEHUH.

ITocmpoenue 2paghuxkos 06pamublx MpUOHOMEMPUYECKUX PYHKYUU U
onpeodeneHue no epagduxam ux c60UCms.

Beinossen#re npeodpazoBanus rpaMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocnemoBarenbHOCTH

O3HaKoMIJIEHHE C MOHATUEM YHCIIOBOH IOC/IEI0BATEILHOCTH,
crocobaMu ee 3a7aHusl, BHIYUCICHHIMH €€ YJICHOB.
O3nakoMieHue ¢ noHsmuem npedena nocied06amelbHOCmu.
O3HaKOMJIEHHE C BBIYUCIICHHEM CYMMBbI OECKOHEYHOI'0 YHCIOBOTO
pszia Ha MpEMepe BBIYUCIICHUS CyMMbI OECKOHEYHO yOBbIBAIOLICH
reOMeTPUYECKO IPOrpeccuy.

Pemrenwe 3a1a4 Ha npUMeHEHHE (OPMYJIBI CYMMBI OECKOHEUHO
yOBIBatOLLEH reOMeTPHUECKOH TPOrpECCHH

HpOHSBOﬂ,HaH H €
NPpUMEHCHHE

O3HaKOMJICHHE C IIOHATHEM TPOM3BOIHOM.

Usyyenne u popMyIHpOBaHUE €€ MEXAHHYECKOTO H FEOMETPHYECKOTO
CMBICIIA, H3Y4YEeHHE AJITOPUTMA BBIYMCIICHHS IIPOM3BOIHOM HA IPUMEpe
BBIYKMCJICHUS] MTHOBEHHOM CKOPOCTH M YIJIOBOr0 K03 HIHEHTa
KacaTeJbHOM.

CocraBineHue ypaBHeHHUs KacaTeabHOH B 00111eM BUJIE.

VcBoenne npasuil auddepeHupoBanus, TabIMLb] IPOU3BOIHBIX
371eMEHTAPHBIX QYHKIMM, TpUMEHeHHe 1711 AU PepeHIIHpOBaH s
(GyHKIHI, COCTaBJICHHS YPaBHEHHS KacaTelIbHOH.

M3y4deHne TeopeM O CBSI3H CBOMCTB (DYHKLIMH M IIPOU3BOAHOM,
(hopMyIUpPOBKaA HX.

TTpoBe/IeHHE C IIOMOIIBIO IIPOU3BOIHOM HCCIeoBaH s QYHKIHUH,
3ajaHHON QOpMYJIOH.

VYcTanoBneHuHe CBA3H CBOWCTB (DYHKIMH U TIPOU3BOAHOM 110 UX
rpadukam.

[IpuMeHEHHE NPOU3BOAHON 1JIsd PELICHH 3a/1a4 HA HAXO0XKICHHUEC
HanOOJIBIIEro, HAUMEHBLIET0 3HAYeHHUsl M Ha HAXO0XKIEHHE IKCTpeMyMa

[TepBooOpa3Has
1 MHTErpa

O3HaKOMJIGHHE C OHATHEM HHTErpata i NepBooOpa3HO.
M3ydyeHue npaBuia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Hrrorona— JleiiOuuua.

Pelenue 3a1a4 Ha CBS3b epBOOOPA3HOMN H €€ NPOU3BOIHOIA,
BBIYHCIIEHHE MepBO0Opa3HOi Ui JaHHOH QyHKUHH.
Pemienue 3aa4 Ha IpUMEHEHHE WHTErpaJla JUlsl BEIYHCIIEHHUS
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| (u3uueckux BeJIMYMH U IUTOMIA e

YPABHEHHWS U HEPABEHCTBA

YpaBHEHHS U CHCTEMBI
ypaBHEHHH.
HepaBeHcTBa M CHCTEMBI
HEpPaBEHCTB C ABYMs
nepeMeHHBIMI

O3HAKOMJIEHHE C IPOCTEHIINMH CBEJICHUAMHU O KOPHSX
anreGpanyecKuX ypaBHeHHH, IOHATHAMH HCCIIEI0BAHMS YPaBHECHHH U
CHCTEM YpaBHEHHH.

M3y4eHue TEOPUN PaBHOCHJIBHOCTH YPABHEHHH U €€ NPUMEHECHHSL.
[ToBTOpEHHE 3aIIMCH PeLICHHS CTAHJApPTHBIX YPaBHEHUH, IPHEMOB
npeoOpazoBaHus ypaBHEHUH /ISl CBEICHUS K CTAHIApTHOMY
yPaBHEHHIO.

Penenue palMoHaNbHbBIX, HUPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U
TPUTOHOMETPHUYECKHUX YPABHEHHH H CHCTEM.

Hcnonp30BaHue CBOMCTB U rpagukoB GyHKIUHM /I pELIeHUs
ypaBHeHHiA. [loBTOpeHHE OCHOBHBIX IIPUEMOB PCILICHUS CHCTEM.
PelieHre ypaBHEHHI ¢ IPUMEHEHHEM BCEX [IPHEMOB (Pa3JIoKeHHs Ha
MHOJXHTEIIH, BBEJICHUSI HOBBIX HEM3BECTHBIX, MMOJICTAHOBKH,
rpadHYecKoro METo1a).

PelueHne CHCTEM ypaBHEHHI ¢ IPUMEHEHHEM Pa3IMUHBIX CII0COO0B.
O3HaKOMJIEHHE C OOIIMMH BOIIPOCAMH PEIIEHHS HEPABEHCTB U
HCIOJIb30BAHHE CBOMCTB M rpadMKoB (QyHKLHI NPH PEILICHUH
HEpPaBEHCTB.

PelieHrie HepaBeHCTB U CUCTEM HEPABEHCTB ¢ MPUMEHEHHEM
pa3IMYHBIX CIIOCOOOB.

[IppMeHeHHe MaTEMaTH4YeCKHX METO/IOB JIJIsl PEIICHHUS
coJieprKaTeNbHbIX 33/1a4 U3 Pa3IHYHbIX 00J1aCTeH HAYKH U IIPAKTUKH.
UnTepnpeTHpoBaHKe Pe3y IbTaTOB C Y4E€TOM PEalbHbIX OrpaHHYCHHH

SJEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHU

OCHOBHBIE IOHATHS
KOMOHUHATOPUKH

HM3yuenue npaBuia KOMOMHATOPHKH ¥ IIPUMEHEHHUE TIPU PELICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemenue KOMOMHATOPHBIX 3a/1a4 METOJ0M Mepebopa u 1o npaBuiry
YMHOKEHHS.

O3HaKoMIIeHHE C TOHATHAMH KOMOMHATOPHKH: pasMEIIeHHIMHY,
COYETAHUSAMH, [IEPeCTAaHOBKaMHU M (YOPMYJIAMH JUTS MX BHIYUCIICHHUA.
OObsCHEHHE U TPUMEHEHHE (HOPMYIT 7Sl BEIYMCIICHHS pa3MeIleHUH,
MEPECTAHOBOK M COYETAHMH NPH PELIEHUH 3a/1a4.

O3nakomieHHe ¢ 6uHoMoM HproToHa 1 TpeyrosibHukoM [lackans.
PerieHne nMpakTHYECKUX 3a/a4 C HCIOIB30BAHUEM MMOHATHH U IPABHII
KOMOMHATOPUKH

DNIeMEHTHI TEOPUH
BEPOSITHOCTEH

U3y4eHue KJIacCHYECKOTo OIpeIeNeHHs BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CyMMe BEpOSTHOCTEH.

PaccMOTpeHHe MPUMEPOB BBIYUAC/ICHHSI BEPOSTHOCTEH. Peltenye 3anay
Ha BBIYHUCIIEHHE BepOSTHOCTEH COOBITHI

IlpencraBneHnue JaHHBIX
(TaGauisl, JHATPAMMBI,

rpagukn)

O3HaKOMJICHHE C IPEICTABICHUEM YHCIOBBIX JaHHBIX U X
XapaKTepUCTHKAMH.

Pemenune npakTHYECKUX 3a/1a4 Ha 00paboTKY YHMCIIOBBIX JIAHHBIX,
BBIUMCJIEHUE UX XapaKTePHCTHK

IT'EOMETPHUSA

[IpsiMbIe ¥ III0CKOCTH
B [IPOCTPAHCTBE

DopMyIUpOBKa U IPUBEICHUE JI0KA3aTENILCTB MPU3HAKOB B3AUMHOTO
PacIoIOKEHUS MPAMBIX M IJIOCKOCTeH. Pacro3HaBanue Ha YepTeskax u
MOE/AX PAa3JIMYHBIX CIYy4aeB B3aHMHOIO PACIIOIOKEHHS MPSIMBIX H
IJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CY)KICHHH.

QopMynupoOBaHUE ONpPEJIe/ICHHH, TPU3HAKOB U CBOKCTB
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napajuleSIbHBIX U TIePNEeHIUKYIAPHBIX IJIOCKOCTEH!, IBYTPAHHbIX U
JIMHEHHBIX YTJIOB.

BhInoHEeHHE MOCTPOSHUSA YIJIOB MEXY NPAMBIMH, MPAMOH
IIOCKOCTBI), MEXKY IIIOCKOCTSMH I10 ONMCAHMIO M PacliO3HaBaHHE UX
Ha MOJESX.

[IpuMeHeHHe IPU3HAKOB H CBOMCTB PACMOJIOKCHUS NPAMBIX H
MIIOCKOCTEH IIPH PELEHUH 3a/1ay.

M300paxeHue Ha PUCYHKAX U KOHCTPYHPOBaHUE Ha MOJIEIIX
HEePIeHIUKYISIPOB U HAKJIIOHHBIX K IUNIOCKOCTH, MPSIMBIX,
napajiebHbIX IUIOCKOCTEH, YITIOB MEXKIY MPSIMOH U MJIOCKOCTBIO U
000CHOBaHHE NIOCTPOCHHS.

Pelenue 3a1a4 Ha BHIYUCICHUE FEOMETPUYECKHUX BETUYHH.
OnuceIBaHHE PACcCTOSHUS OT TOUKH J0 MIOCKOCTH, OT MPSIMOU J10
IIOCKOCTH, MEKJTY IIOCKOCTSMH, MEXKY CKPEIIMBAIOIIMHUCH
HPSIMBIMH,

MEXIY MPOM3BOJIBHBIMH (PUI'ypaMH B IIPOCTPAHCTBE.
dopMyIHpOBaHHE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUAX
(TeopeM CyILIeCTBOBAaHHSI, CBOMCTBA).

U3o6pakeHne Ha YepTexax U MOJENSX PACCTOSIHUA B 000CHOBaHHE
CBOMX CyXKAeHui. OnpeneneHue U BEIYHUCIIEHHE PACCTOSIHUH B
npoctpaHcTse. [Ipumenerne Gopmyi1 U TEOpPeM MJIAHUMETPHHU JUIS
perieHus 3aaad.

O3HaKOMIIEHHE ¢ TIOHSTHEM apalleNbHOTO IIPOEKTUPOBAHUS U €0
cBoiicTBamMu. PopMyIuposanue meopemol 0 NIOUJAOU OPMOSOHANLHOU
NpoeKyuUl MHO20Y201IbHUKA.

[IppMeHeHHe TeOpUH 71 000CHOBAHMS TTOCTPOEHHH H BEIYMCIICHHUH.
ApPryMEeHTHPOBAaHHE CBOMX CYXKIEHHH O B3aMMHOM PaCIIOIOKEHHH
MPOCTPAHCTBEHHBIX QHUIYp

MHororpaHHUKH

OmnucaHue U XapaKTepHUCTHKA Pa3IMYHbIX BUIOB MHOTOIPAaHHUKOB,
NepevUCIIeHHe UX JIEMEHTOB H CBOMCTB.

H300pakeHHe MHOTOIPaHHUKOB U BBIIIOJHEHHE IIOCTPOEHUS HA
1300pakeHUAX U MOJIENIAX MHOTOTPAHHHKOB.

BrryrciieHHe TMHEHHBIX 3JIEMEHTOB U YTIJIOB B IPOCTPAHCTBEHHBIX
KOH(UIYypalusiX, apryMEeHTUPOBAHUE CBOMX CYIKIECHHIH.
XapakTepucTHKa U H300paXKeHUe CEYEHHUs, pa36epmKu
MHO202PAHHUKOS, BEIUUCIIEHHUE MIIOMIAJICH TOBEPXHOCTEH.
[TocTpoenue npocTeHIInX cedeHn i KyOa, MpU3Mbl, TUPaAMHUJIbI.
[Ipumenenue GaxkToB u cBeIeHUN U3 INTAHUMETPHH.
O3HakoMJIEHHE C BUJAMH CHMMETPHH B IIPOCTPAHCTBE,
(dbopMynupOBaHUE OIpeieeHUN U CBOMCTB. XapaKTepUCTHKA
CHMMETPHH TeJl BpallleHUsi 1 MHOTOIPAHHHKOB.

[Ipumenenue cBOMCTB CHMMETPUH IIPU PELICHUH 3a/1a4.
Hcnonb3oBanue npuoOpeTeHHBIX 3HAHUI U1 UCCIIeI0BaHHS U
MOJIETUPOBaHHSI HECIIOKHBIX 3a/a4.

H3o0paxkeHue OCHOBHBIX MHOTOTPAHHHUKOB M BBIIIOJTHEHHE PUCYHKOB
10 YCJIOBUSIM 3aJay

Tena u MoOBEPXHOCTH
BpalIeHUs

O3HakOMIIEHHE C BUAAMH Tell BpalleHus, GopMyIHpOBaHHE UX
OnpeseIeHui U CBOMCTB.

Q)OPMYHHPOBaHHe TEOpEM O CEYCHHH IIapa MJIOCKOCTBIO H IMJIOCKOCTH,
KacateJbHO# K chepe.

XapakTepucTHKa U H300paKeHHe TeJl BpallleHHs], UX pPa3BEPTKH,
CEUEHHS.
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Pemienue 3a1a4 Ha MOCTPOEHHE CEYEHMH, BEIYMCIICHUE IITHH,
paccTosiHUH, yrios, momanei. [Tposenenue gokasaTebHBIX
pacCyKICHHH NpH peLICHUH 3a1a4.

[Ipumenenue CBOMCTB CHMMETPHH IIPH PELICHUH 3a/1a4 Ha Te1a
BpalleHUs, KOMOMHALIHIO TEJI.

N300pakeHne OCHOBHBIX KPYIVIBIX T/ M BHIIIOJIHEHHE PUCYHKA I10
YCJIOBHIO 38/]1a4H

M3mepeHus B reoMeTpuu

O3HaKOMJICHHE ¢ TIOHATUSAMH TIOLIa N U 00beMa, aKCHOMaMHU H
CBOICTBaMH.

Penienue 3a1a4 Ha BEIYUCIEHUE TUIOINAAEH IIIOCKUX GUIYp ¢
NpUMEHEHHEM COOTBETCTBYIOIIHX (hopMyJ1 U (PaKTOB U3 IIIAHUMETPHUH.
M3y4eHne TeOpeM O BBIUUCICHUN 00BEMOB IMPOCTPAHCTBEHHBIX TEJI,
pelleHre 3a1a4 Ha IpUMeHeHne (pOpMYJT BEIYUCIEHHS 00BEMOB,
Wsyuenue GopMy 11 BBIYMCIEHUS MJI0ILANEH TOBEPXHOCTEH
MHOTOTPaHHUKOB U T€JI BPAIIECHHSL.

O3HaKOMJIEHHE ¢ METOJIOM BBIYUCIICHHUS IOMAIH TOBEPXHOCTH
chepsl.

Peurenue 3a/1a4 Ha BRIYHCIICHHE TIOLIAIEH TTOBEPXHOCTH
IIPOCTPAHCTBEHHBIX Tell

KOOpILHHaTbl H BEKTOPbI

O3HaKOMJIEHHE C OHATHEM BeKTOpa. M3ydeHue 1eKapTOBOH CHCTEMBI
KOOPJIMHAT B IIPOCTPAHCTBE, TOCTPOEHHE 110 3aJaHHBIM KOOPIAHHATAM
TOYEK H IJIOCKOCTEH, HaX0XKIEHHE KOOPIAHHAT TOUEK.

HaxoxaeHue ypaBHEHH OKPYKHOCTH, cepbl, IIIOCKOCTH.
BerurclieHHe pacCTOSHUM MEXKYy TOUKAMH.

M3y4eHue CBONCTB BEKTOPHBIX BEJIMYMH, TPABUI PA3JIOKEHHUS
BEKTOPOB B TPEXMEPHOM [IPOCTPAHCTBE, IPABUI HAXOKIACHHUS
KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, MPABHII ICHCTBUMN ¢ BEKTOPAMH,
3aJlaHHBIMH KOOPIHHATAMH.

[IpuMeHeHHe TEOPUH ITPU PEeLICHUH 3a/1a4 Ha JIEHCTBUS C BEKTOPAMH.
W3y4eHune CKaIApHOTO TIPOM3BEICHHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHHs MPAMOH U MIIOCKOCTH. [TpuMeHeHe TeOpUH MpH peIIeHUN
3aj1a4 Ha JeHCTBHA C BEKTOpaMHU, KOOPAUHATHBIN METO/], IPUMEHEHHE
BEKTOPOB JIISl BEIYUCIIEHUS BEJIMYUH YIJIOB U PACCTOSHUN.
O3HaKOMJIEHHE C JIOKa3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O
B3aHMMHOM PaCIIOJIOKEHHH MPSIMBIX U IJIOCKOCTEH ¢ HCMOIb30BaHUEM
BEKTOPOB
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4. YCJIOBUSI PEAJIM3ALIMM YYEBHOM JTUCUUILINHbBI

4.1. TpeboBaHHs K MUHUMAJILHOMY MATePHATLHO-TEXHHYECKOMY 00ecreyeHH o
OcBoeHue NporpamMmbl yueOHOM Juciumasl «MaremaTuka: anreOpa 1 Havana
MaTeMaTHYeCKOTO aHAJIN3a; FeOMETPHA» IpearoaraeT HaTu4ne yueOHoro kabuHera, B
KOTOPOM MMeeTCsl BO3MOXKHOCTh 00€CHeynTh 00ydaromumes cBoOoaHbIH n0cTyn B FIHTEPHET BO
BpeMsi y4eGHOro 3aHATHS U B IIEPHOJ BHEYUEOHOM AESATETBHOCTH.

[TomereHne kabUHETA A0JIKHO OBITh OCHAIIEHO THIIOBBIM 000PYIOBAaHHEM, B TOM
qHcie CrelMaIu3upoBaHHOM y4eOHOit Mebenbio U cpeacTBaMu 00yUYeHHsl, J0CTaTOYHBIMU JUIS
BBIITOJTHEHHMS TPEOOBAHMIA K YPOBHIO TIOATOTOBKH 00Y4arOIIUXCS.

B xabuHeTe J0/KHO ObITh MyIbTHMEANITHOE 000pyIOBAHUE, IIOCPEICTBOM KOTOPOTO
Y4aCTHHKH 00pa30oBaTeIbHOro MpoLecca MOryT IPOCMaTpUBATh BU3YaIbHYIO HH(OPMALHIO 10
MaTeMaTHKe, CO3/[aBaTh IPEe3eHTALUH, BUICOMATEPUaIIbl, HHbIE JOKYMEHTBI.

B cocTaB yue6HO-METOAUYECKOrO i MaTepHATbHO-TEXHUUECKOro 00eceyeHus
nporpaMMsl y4eOHOM AucHUIUIHHB «MaTemaruKa: anrebpa U Havaua MaTeMaTH4eCcKoro
aHaJIN3a; TeOMETPUSI» BXOJSAT:

MHOro()YHKIHOHAIBHBIH KOMILJIEKC IIPeroiaBarTeris;

HarJIaaHbIe TOCOOHs (KOMILIEKTHI YueOHbIX TabIHIl, IJIaKaTOB, OPTPETOB BBIIAKOLIHXCH
YYEHBIX-MaTEeMaTHKOB U JIp.);

HH(POPMALMOHHO-KOMMYHHKATUBHBIE CPEIICTBA,;

3KpaHHO-3BYKOBBIE 10COOHUS;

KOMIUIEKT TEXHUYECKOM JTOKYMEHTAIUK, B TOM YHCIIE TACIOpTa Ha CPEICTBA O0yYEeHHUS,
MHCTPYKIIMH TI0 UX HCIOJIb30BAHHIO M TEXHUKE O€30I1aCHOCTH.

4.2. UudopmaunonHoe obecrniedeHue 00yueHus
[MepeyeHb peKOMEHyeMbIX y4eOHbIX U31aHHH, N0NOTHHTE/ILHOMH JIHTEPATYPhI:

OCHOBHBIE HCTOYHUKH:

1. Mopaxosuu A.I'. AnreGpa 1 Hayaa MateMaTudeckoro aHaiusa. 10-11 kmacesr. B 2 4. Y
1. YueOnuK juis yuammxcst 06pa3oBaTeIbHbIX yupexaeHuii (6a3oBeiif yposeHs) — 13-€
u31., cTep. — M. : Muemo3uHa, 2012. -. 400 c.: un.ISBN 978-5-346-01992-3.

2. Mopakosuu A.I'. AnreGpa n Hayasa MaTeMarudeckoro agammsa. 10-11 kimaccer. B 2 4. 4
2. 3ajauHMK [ yYaumxcst 00pa3oBaTeNbHbIX ydUpexaeHHH (6a30BbIi ypoBEHb) MO pel.
A.I' ' Mopakosuya. — 13-e u3n., crep. — M. : MHemo3una, 2012 — 271 c.: min. ISBN 978-5-
346-01993-0.

3. Iloropenos A. B. T'eometpus: 10 - 11 knaccel : y4eOHHK a7 0011€00pa30oBaTeIbHBIX
opranu3aiuii: 6a30Belit ¥ npo¢HIbHBIA ypoBHH / A. B. IToropenos .— 13-¢ usa. —
Mocksa : ITpocsewenne, 2014 .— 175 c. : win. — Bubmuorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

4. Maremaruka : yue0. uis ydaliuxcs yupeskaenuii cpen. npod. obpasosanus / A. I
Jlykaukun. - M. : TDOTAP-Menua, 2014. - 320 c. - ISBN 978-5-9704-3094-1.

JlomoTHUTEIbHBIE UCTOYHHKHU:
1. Bammakos M.U. Maremaruka: yueOHHK [UTs HAYaIbHOTO U cpell. npod. oOpazoBanus./
M.U. Bammaxkos. - - 9-e u3a. crep. — M.: Axkanemus, 2014 — 251 c. wi.-

(IpodeccuonanbHoe o6pazoBanue. O6meoOpazopaTenpHble ucMIUIMEL) ISBN 978-5-
4468-0742-0.
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2,

Bammakos, M.J. Matemaruka. 3aaunuk: yqeOHOe TOCOOHE I HAYaIbHOTO
npohecCHOHATLHOTO M CpeHEro npodeccuonansHoro obpasosanus / M. U. bammaxos
— 4-e w311, crep. — Mocksa : Akazemus, 2014 .— 414 c. : ui., Tabn. —
(TMpodeccuonansroe obpasosanue. Obieodpa3oBarenpHble AUCHUILIMHBY) .— [SBN
978-5-4468-0722-2.

Anrebpa u Hayana Maremarudeckoro ananusa. 10-11 knaccel: y4eOHUK 11
o6pa3zoBaTe/bHBIX OpraHU3aLHi ¢ PUIOKEHUEM Ha 3JIEKTPOHHOM HocuTene. [lox pen.
Konmoroposa A.H., 22-¢ uza. — M.: IIpocsemenue, 2013. — 384 ¢.,ISBN 978-5-09-
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM).

MaremaTuka B IpuMepax u 3aaadax uis noarotoBk Kk EI'D u nocrymnennto B BY3: Vu.
noc./J1.T.Slumenes, 2-¢ u3a., gom. - M.: By3zosckuii yue6uuk, HUL] MFHOPA-M, 2016. -
336 c.: 60x90 1/16 (Tlepernér) ISBN 978-5-9558-0401-9

HHTepHeT-pecypebl:

=

www.fcior.edu.ru (MHbopMauHOHHEIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPHAIIBI).
www.school-collection.edu.ru (Ennnas xonnexnus nudpoBbx 00pa3oBaTeIbHbBIX
pecypcoB).

http://www.studentlibrary.ru/ Dnexrponno-bubnauoreunas Cucrema «KoHcynpTant
Crynentar.

http://e.lanbook.com/ DnekrponHas 6ubnnoTeunas cucremMa usgarenseTna «Jlaney.

http://www.biblio-online.ru/ SnexkTpoHHO-0UOIHOTEYHAS CUCTEMA.

http://znanium.com/ neKTpoHHO-O0UOIHOTEYHAs cUCcTEMA.

http://www.iprbookshop.ru/ DnexTpoHHO-OnbinoTEUHAs cHCTEMA.
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5. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOH

JAUCHUIIINHBI

KOHTpOJIb H OLIeHKA Pe3y/IbTaTOB OCBOCHHS y4eOHON NMCUHUILIHHBI OCYIIECCTB/IACTCS
Mpero/[aBaTesieM B IPOLEcce MPOBEICHUS IIPAKTHYECKHX 3aHATHH, TECTHPOBAHUA, & TAKKE

BBITTOJTHEHHA Oﬁy‘iaIOI_HHMHCSI HHIHWBHIYAaJIbHBIX 3alaHuH, HCCIICIOBAHUHA.

PesyabTaThbl 00y4eHust

@opmbl H METO/ABI
KOHTPOJISI H

OLEHKH
(0cBO€HHbIE YMEHHSl, YCBOeHHbIE 3HAHMA)
pe3y./IbTaToOB
o0yueHust
— chOpPMHPOBAHHOCTh IPEIACTABICHUH O MaTeMaTHKe KaK 4YacTH
MUpPOBOM  KyJbTYpbl M MeCT€ MaTeMaTHKH B  COBPEMEHHOH | CamocmosmenvHole

IMBHIM3ALMY, crocofax OMUCaHUS SBJIEHHH pealbHOro MHpa Ha
MaTeMaTHYECKOM S3BIKE;

~ copMHUPOBAHHOCT MpPEICTABIEHHH O MaTeMaTHYECKHX IOHATHAX
KaK Ba)XHEHMIIMX MATeMATHYECKUX MOJEIAX, 103BOJISIOLIMX ONHUCHIBATH
¥ HM3ydaTh pa3HbIe MPOLIECCHI M SBJCHHS; MOHUMAHHE BO3MOKHOCTH
AKCHOMATHYECKOTO MOCTPOSHUSI MATEMaTUYECKUX TEOPHIA;

— BIIaJICHHE METOIaMH JI0KAa3aTeJIbCTB U aJlTOPUTMOB PELIEHUS, YMEHUE
MX TPUMEHSTh, NPOBOAUTH JOKA3aTENbHBIE PACCYKICHHUS B XOH€
pereHus 3a1a4;

— BIQJICHHE CTAHAAPTHBIMH I[PHUEMAMM DEIIEHMs pPalMOHAIBHBIX U
MpPALMOHATIbHBIX, MMOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPHYECKUX
ypaBHEHWI ¥ HEPaBEHCTB, MX CHCTEM; HCIIOJb30BaHHE TOTOBBIX
KOMIIBIOTEPHBIX MIPOrPaMM, B TOM YMCJIE JUIS NIOMCKA IYTH PEIICHUs U
WJLTIOCTPALUK PELIeH s YpaBHEHHH ¥ HEPABEHCTB;

—  chOpPMHPOBAHHOCTb MpPEACTaBIEHUH 00 OCHOBHBIX [IOHATHIX
MaTeMaTH4YeCKOTo

aHalM3a M HMX CBOWCTBax, BIAJCHHME YMEHMEM XapaKTepHU30BaTh
noBeaeHue (YHKIHUH, MCIONB30BAHUE MOJYUYEHHBIX 3HAaHHH Ul
OIIMCaHMs ¥ aHAJIN3a peaIbHbIX 3aBUCHMOCTEH;

— BJIaflcHHe€ OCHOBHBIMU NOHATHAMH O IIJIOCKHX M IPOCTPAHCTBEHHBIX
reOMeTpPUYECKUX durypax, UX OCHOBHBIX CBOMHCTBAX;
chOPMHUPOBAHHOCTH YMEHHS paclo3HaBaTh reOMETpUYECKHE (PUIyphl HA
yepTe)kax, MOJEJISX M B PEalbHOM MHpE, MPUMEHEHHE H3Y4YEeHHBIX
CBOWCTB reoMeTpuyeckux ¢uryp u Gopmyn i peuieHus
reOMETPUYECKHX 3a/1a4 U 3a/1a4 C PAKTUYECKHM COJIEPKAHUEM;

— ¢(OpMHPOBAHHOCTb TpPEACTaBICHHH O TMpoleccax U SBJIECHHSX,
HUMEIOLIHX BEPOSTHOCTHBIH Xapakrep, CTaTHCTUYECKUX
3aKOHOMEPHOCTSX B peajIbHOM MHpE,

OCHOBHBIX MOHSTHSX DJIEMEHTApHOH TEOpHM BEpPOSTHOCTEH; yMEHWH
HaXOJUTh U

OLIEHHBATh BEPOATHOCTH HACTYMJIEHUS COOBITHH B NPOCTEHIIUX
MPAKTUYECKUX

CUTYaLUSX U OCHOBHbIE XapaKTEPUCTUKHU CITydaiiHbIX BEJIHYUHH;

— BIIaJIeHHE HaBBIKAMH MHCIOJIB30BaHMS TOTOBBIX KOMIIBIOTEPHBIX
porpamMM IpH

peIlIeHHH 3a/1ay.

U KOHMpO.ibHblE
pabombl,
UHOUBUOYATbHBLE

3a0aHUsl.

Drzamen.
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