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Pabouas nporpamma yueGHON MHCLMIUTMHBI paspaboTaHa Ha OCHOBE
[PUMEPHOH  IPOrpaMMBbl, peKOMeHHoBaHHOH DenepalbHbIM rOCyZapCTBEHHEIM
4BTOHOMHBIM yupexieHneM «DenepanbHplii MHCTHTYT pasBUTHS 06Pa30BaHM»
(PI'AY «®HPO) anst peanusanuu 0CHOBHOMN Mpo(ecCHOHAaNbHON 06pa3oBaTeNbHOl
nporpammel  CITO Ha 6ase ocHOBHOro o6miero o6pazoBamHus c [OJIy4eHHEeM
cpennero obuiero obpaszosanus (Ilpotokon Ne 3 or 21 wmions 2015 r.
Pernctpaunonnsiii Homep peuensun 377 ot 23 wons 2015 r. LAY «DHPO») no
cnequansrocTr 44.02.01 HomkonsHoe o6pa3oBaHHe.

Pabouas mporpamma paspaGoTaHa B COOTBETCTBHH C Pa3bACHEHUSIMH [10
(POPMMPOBAHHIO MPHMEPHBIX 06PA30BATENLHEIX nporpamMm y4eOHBIX JHUCLUIIMH
Ha4aJbHOro NPO(hECCHOHANLHOrO U CpeHero NpohecCcHoHaNbHOro obpazoBaHus Ha
ocHose  efepalibHbIX  FOCYNAPCTBEHHBIX  0OPA30BATENBHBIX CTaHAapTOB
Ha4aJIbHOro NpO(MECCUOHANLHOIO U CPEAHEr0 MPOoheCCHOHANIBHOrO o0pa3oBaHmus,
yreepaenteiMi F.M.Pemopetiko, nupexropom [enapramerra roCynapCTBEHHOM
MOJIMTUKM M HOPMATHBHO-NPABOBOIO DPEryJHpOBaHUsl B cdepe 0b6pazoBaHus
MuHncTepeTBa 00pas3oBanus M Haykd Poccuiickol Denepaunn ot 27 asrycra
2009r,

ConepxaHue NporpaMMbl peanusyercss B [pOLECCe OCBOEHHS CTyZIEeHTaMHu
OCHOBHOH  npodeccHOHaNBHON  06pa3oBaTeNbHOM MPOrpaMMbl  MOJATOTOBKH
CINECUMAIIMCTOB  CpelHero 3BeHa mno creunansHoctr  44.02.01  JlomkonsHOe
obpa3soBaHue B COOTBETCTBHU ¢ TpeboBauusmu OIOC CIIO.
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1. MIACIIOPT ITIPOI'PAMMBI YYEBHOM JAACHUTIIINHBI
«MATEMATHUKA»

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

[IporpamMma y4eOHOU uCHUIUIMHBI «MareMaTuka» IMpeIHa3HaueHa [UIsi W3YYCHUS
MaTeMaTUKd B MNpOo(ecCHOHANBHBIX  00pa30BaTEIbHBIX  OpraHU3alUAX, PEATUIYIOMINX
00pa3oBaTeNbHYI0 IPOTrPaMMy CPEIHEro 00Imero o0pa3oBaHus B Mpeaeaax OCBOCHUSI OCHOBHOM
npodeccuoHaibHOM  oOpa3oBarenbHOil mporpammbl  CIIO Ha 06a3e OCHOBHOTO OOIIETO
o0Opa3oBaHUs MPH TOJTOTOBKE CIEHNUAINCTOB CpPeAHEro 3BeHa mo crenuaibHocTu 44.02.01
«/lomkonapHOE 0Opa3zoBaHUE.

Pabouas nmporpamma pa3paboTaHa Ha OCHOBAHMU:

1. "IlpumepHOW OCHOBHOW O0Opa30BaTEIBHOM TMPOrPAMMBI  CpPEIHEro  OOIIEeTo
oOpazoBanus" (ogoOpeHa pemieHueM ¢GeaepaTbHOr0 y4eOHO-METOIUIECKOr0 OObETUHEHHS 10
obmemMy oOpa3zoBanuio, MpoTokos oT 28.06.2016 N 2/16-3);

2. CornacHo «Pa3biCHEHMSMH IO pealn3ali 00pa30BaATENBLHON MPOrPaMMBI CPEIHETO
oOmiero oOpa3oBaHusT B TIpelenax OCBOCHHMS O0pa3oBaTENbHBIX IPOrpaMM  CpPEIHEro
npoeCCHOHATTLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHWsl C YYETOM
tpeboBanuit ®I'OC u npodumst momydaemoro npodeccuoHaIbHOro 00pa3oBaHus» (mporoko Ne 1
ot 10 ampens 2014 r. HMC LIIO ®T'AY «®UPO») yuebHast TUCUUIUIMHA U3YYaETCs C YYETOM
COLIMATIbHO-3KOHOMHMYECKOTO Mpoduiis mpodeccnoHaIbHOro 00pa30BaHuUs.

Y4yeOHas qucnMIUInHA u3ydaercs Ha | Kypce.

1.2. Mecto UCHUILVIMHBI B CTPYKTYpe OCHOBHOIi  mpodeccnoHaIbLHOI
o0pa3oBaTeIbHOW mporpamMmbl:  y4yeOHas paucuuiuinHa  «MareMaTuka» OTHOCUTCA K
CTPYKType 00I11e00pa30oBaTeNbHOTO IMKJIA OCHOBHOM NpPOQecCHOHATBHON 00pa3oBaTeIbHON
POTPaMMBIL.

1.3. leau u 3axaum y4eOHOI AUCHMILVIMHBI — TPEOOBAHUSA K Pe3y/1bTATAM OCBOCHMA
AUCHUILIMHBI:

OcBoenue coxaepxaHusi ydeOHOH aucHuIUIMHBL «MaremaTtuka» oOecrneuynBaer
JIOCTUKEHNE CTYJEHTAMHU CIEAYIOIHUX Pe3yJbTATOB:

JINYHOCTHBIX:

- ¢(OpMHUPOBAHHOCTD IMPEJCTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHUS SIBJICHUN U MPOIIECCOB, UAESIX U METOAAX MAaTEMAaTHUKH;

- TIOHMMaHuE€ 3HAaYMMOCTM MAaTEMaTHKU JUI1 Hay4YHO-TEXHHYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KaK K 4YacTH OOIIedYesOBEeYEeCKON KYIbTYpPbI
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, YBOJIIOLIMENH MAaTEMaTHUECKUX UIIEH;

- pa3BUTUE  JIOTUYECKOTO  MBINUIEHHS,,  IPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
ITOPUTMUYECKOHN KYJIbTYpbl, KpUTUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIMMOM s Oynymeit
MpoQeCCHOHAIBHON JEATEIHHOCTH, JISl MPOJOJIKEHUST 00pa30BaHUs M CaMOOOpa30BaHUs

- OBJIAJCHME MaTeMaTHUYeCKUMH 3HAHUAMU M YMEHHUSMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM KW3HHU, JUII OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCLUIUIMH U
JUCLHUIUIMH TPO(ECCHOHANBHOTO LUKJIa, s TOJydeHUs oO0pa3oBaHHMs B 0O0NacTsaX, He
TpeOyOmMX yriayOJeHHON MaTeMaTHIECKOM TTOITOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa3oBaHHIO, Ha
MNPOTSKEHUH BCEW MKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICHIHOM NMpo(dhecCHOHAIbHOM U 00IECTBEHHOH e TeTbHOCTH;

- TOTOBHOCTb M CIOCOOHOCTh K CAaMOCTOATEIbHOW TBOPUECKOH U OTBETCTBEHHOM
JESTEIBHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B
0o0pa3oBaTebHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BaTeNbCKOM, MPOEKTHOW U APYTHX
BUJIaX JESATENIbHOCTH;



- OTHOLIEHHWE K MpO(ECCHOHATBHON JESITENbHOCTH KaK BO3MOXKHOCTH Y4YacTHUS B
PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHAIBHBIX IPO0JIEM;
MeTanpeIMeTHbIX:

- YMEHHME CaMOCTOSTENBHO OINPEACHATh LEIN AEATEIbHOCTH M COCTAaBJIATH IIJIaHbI
JESATEIIbHOCTH;  CaMOCTOSITEIbHO  OCYLLECTBJISITb, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JEATEIIBHOCTD; MCIIONIB30BATh BCE BO3MOXKHBIE PECYPCHI I JOCTUKCHUSI IIOCTABJICHHBIX LEJIen
U peasin3aliuy IJIaHOB JIEATEIbHOCTH; BBIOMPATh YCIICHIHbIE CTPATETUU B PA3IMUHBIX CUTYAIUX;

- YMEHHME MpPOAYKTUBHO OOLIATbCA W B3aUMOJICHCTBOBaTh B IIPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYUTBHIBAaTh MO3HMLIMU APYrHUX YYACTHUKOB JIEATENBHOCTH, 3(deKTuBHO
pasperiatb KOH()IUKTHI;

- BJAJCHHE HaBBIKAMU II03HABATENBHOW, Y4EOHO-MCCIENOBATENbCKOH M MPOEKTHON
NEeSTEeIbHOCTH, HaBbIKAMU  pa3pellleHus MpoOsieM; CIOCOOHOCTh M TIOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METOJOB pEIICHUs NMPaKTUYECKUX 3a/ad, IPUMEHEHUIO pa3IMuHbIX
METOJI0B IT03HAHNUS;

- TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIBbHON WH(pOPMAIMOHHO-TIO3HABATEILHON
JeSITEIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(pOpMAaIUH,
KPUTUYECKH OLICHUBATh M WHTEPIPETUPOBATh HHPOPMALHUIO, IMOIYyYaeMYI0 H3 pa3IMYHBIX
VCTOYHUKOB;

- BJIQJICHUE SA3BIKOBBIMH CpPEACTBAMM: YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTtb CBOIO
TOYKY 3pEHMS, HCIIOJIb30BATh aJICKBAaTHBIE SI3BIKOBBIE CPE/ICTBA;

- BJIaJICHHE HAaBBIKAMH IIO3HABATEILHOW pe(IEKCHH KaK OCO3HAaHHUS COBEPIIACMBIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHULL CBOETO 3HAHUSA U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a/1a4 U CPEJICTB JJIs UX TOCTUKEHUS;

- LEJEeYCTPEeMJICHHOCTh B IIOMCKaX M HPUHATHHM peIIeHUH, co00pa3uTeNbHOCTh U
UHTYULUS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX IMPEICTaBICHUM; CHOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHUIO MUDA;

npeaIMeTHbIX:

- ¢(OpPMHUPOBAHHOCTb MPEACTABICHUN O MaTeMaTHKE KaK 4YaCTU MUPOBOM KyJIbTYphl U
MeCcTe MaTeMaTUKU B COBPEMEHHOM LMBWIM3ALMM, CIOCO0AX ONMUCAHMS SBJICHUI peanbHOTO
MHpa Ha MAaTEMaTUYECKOM SI3BIKE;

- cOpMUPOBAHHOCTD MPEJICTABICHUN O MAaTEMaTUUYECKUX MOHATUAX KaK BaKHEHIINX
MaTeMaTHYECKUX MOJEISIX, IMO3BOJSAIOIIMX ONMCHIBATH M M3ydaTh pasHble IPOLECCHl U
SABJICHUS;

- TIOHMMaHUE€ BO3MOXXHOCTH aKCHOMAaTHYECKOIO0 IIOCTPOEHUS MaTeMaTHYECKHX
TEOpHUH;

- BJAJEHUE METOJAaMM JOKa3aTeJIbCTB U AJITOPUTMOB pELIECHUS, YMEHHE UX
NPUMEHSITh, IPOBOJAUTD J10KA3aTeNIbHBIE PACCYXK/EHHUS B X0JI€ pEUICHU 3a/]1a4;

- BJIAJE€HUE CTaHAAPTHBIMU NPUEMaMU PEUICHUs PAlMOHAIBHBIX U HppalMOHAIbHBIX,
MOKA3aTEJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN M HEPABEHCTB, MUX CHCTEM;
UCIIOJb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHCIE Uil INOUCKA IYTH
peLIeHUs U WILTIOCTPAIliU PEIIeHUs] YypaBHEHUM 1 HEPABEHCTB;

- c(OpMUPOBAHHOCTb MpPEACTaBICHUH 00 OCHOBHBIX IOHATHUAX MaTEMaTHYECKOTO
aHallM3a M HUX CBOMCTBaxX, BJAJE€HUE YMEHUEM XapaKTepu30BaTh NOBEIEHHE (YHKIUH,
MCIIOJIb30BaHUE MTOTYUYEHHBIX 3HAHUH JUIsl ONMCAHUS U aHAJIN3a peajibHbIX 3aBUCUMOCTEN;

- BJIaJICHUE OCHOBHBIMHU TMOHSTHUSMH O TIUIOCKUX U  MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, UX OCHOBHBIX CBOMCTBAX;

- ¢ OpMUPOBAHHOCTh YMEHHS paclio3HaBaTh TeOMeTpuueckue GpUrypsl Ha 4epTexax,
MOJIENISIX U B pealbHOM MHUpE; MPUMEHEHHE U3YyYEHHBIX CBOMCTB I€OMETpUUYECKUX (DUTYp U
dbopmyn 1S perieHus: FeOMETPUYECKUX 3a7ad U 3aJ1a4 C TPAaKTHUYECKUM COJIEpKAHUEM;

- c(hOpMHPOBAHHOCTh MPEACTABICHUM O Tpoleccax U SBICHHUAX, HMEIOIIHNX
BEPOSTHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MUPE, OCHOBHBIX
MOHATHSIX 2JIEMEHTaPHOU TEOPUHU BEPOSTHOCTEM;



- YMEHHI HaXOJUTh U OLEHUBATHh BEPOSTHOCTU HACTYIUICHHUS COOBITHI B MPOCTEHIINX
IPAaKTUYECKUX CUTYallUsAX U OCHOBHBIC XaPaKTCPUCTUKH CIIy4ailHbIX BEIMYMH;

— BJIaJICHUE HAaBBIKAMU HCIIOJIb30BaHUS T'OTOBBIX KOMIBIOTEPHBIX MpPOrpaMM IIpH
peuieHuu 3aaad.

BpinyckHHK Ha yriiy0JiIeHHOM YPOBHE HAYYMTCH:

BbimyckHUK ~ HayuyuTcsA:  JUI  YCHELIHOIO  MPOJOJDKEHMs  o0pa3oBaHMs 110
CHELUAJIBHOCTSIM, CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAaHUEM MaTEMATUKH.

BbIMyCKHUK MOJy4UT BO3MOXKHOCTh HAyUUThCS: M OOECHEeUeHHMs BO3MOXKHOCTHU
YCIIELIHOTO MPOJOJDKEHUSI 00pa30BaHMsI 10 CIELHUAIBHOCTSAM, CBSI3aHHBIM C OCYLIECTBIIEHUEM
HAY4YHOH U UCCIIeI0BATEIbCKON JESITEIbHOCTH B 00JIACTH MATEMATUKU M CMEXHBIX HaYK.

1.4. PekoMeHayemMoe KOJIUYECTBO YACOB HA OCBOEHHE YUeOHOI JUCHMIIUHDI:
MaKCUMaJIbHON ydeOHOU Harpy3ku oOyyaromerocsi 234 yaca, B TOM 4HCIIe:
00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOy4aromierocsi 156 gacos;
CaMOCTOSITENTbHON paboThl 00yyaromerocs 78 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOW JUCIUILIUHBI

2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4e0HO padoThI

Buna yueOHoii padoThl KouaunvecTBo
4acoB
MakcumanbHas yueOHast Harpy3ka (BCEro) 234
OO0si3aTesibHas ayIUTOpHAs yueOHasi Harpy3Ka 156
B ToMm uncne
B (hopMe MPaKTHYECKOW OTOTOBKU 64
nabopaTopHbIe 3aHATH HE
IPEyCMOTPEHO
NPAaKTUYECKUE 3aHATHS 60
KOHTPOJIbHBIE PaOOTHI HE
IPEyCMOTPEHO
KypcoBas paboTa (IpoeKT) HE
IPEyCMOTPEHO
camocCTosITeNlbHasl paboTa CTy/IEHTOB 78
Pemenne nHAMBUAYaNbHBIX 3a1aHAN 46
CocraBieHue CipaBOYHOr0 MaTepuana 1o Teme 9
N3roroBieHune HarsaIHBIX TOCOOUI 12
[ToaroroBka pedepara o reme 4
CocraBieHue npe3eHTaluu 4
CocraBieHue oTyeTa 1o pacyeTHo-Tpaduueckoii padbote 2
[ToaroroBka gOKIa/10B 3

[TpomexyTounas atrectanus popme ouggepenyuposannozo 3auema, IK3ameHa




2.2. TemaTnueckuii IJIaH U co/iep:KaHue y4eOHOM TUCHMILINHBI «MaTeMaTHKa»

HaumeHnoBaHue pa3jaesioB U TeM Copaepxxanue y4eOHOIo MaTepuaJia, NpaKkTH4ecKue padboTsl U O0bem | YpoBeHb
CaMOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs 4acoB 0CBOEHMSI
| 2 3 4
Pa3nen 1. Anreopa 26
Temal.l Coaeprxanue y4eOHOTro MaTepuaJa:
Beenenue. 1 | Beenenune. O3HaKOMIIEHHUE C POJIBIO MAaTEMAaTUKH B HayKe, TEXHUKE,
Hencrurenbubie yncna. [pubmmkentbie SKOHOMMKE, HH(POPMAIMOHHBIX TEXHOIOTUAX U IMPAKTHYECKOM 9 1
BBIYMCIICHUA X BBIYUCIIMTCIIBHBIC CPCCTBA. JESITCIbHOCTH. JleficTBUTENIBHBIC qycIa. [Tpubmmxenne
JEHCTBUTENBHBIX  YUCEN  KOHEYHBIMM  JECSITUYHBIMU  JApPOOSMHU.
[TorpentHocTy MpUOIMKEHUI M BBIYMCICHUH.
IIpakTnyeckne 3anaTusa Ne 1.Buasl MHoxectB. Omnepanuu  Haj
MHOKECTBaMHU 2 2
CamocrosiTesibHAsA padoTa 00y4arOIIMXCSi: PEUICHUE WHIUBUIYAIbHBIX 2
3a1a4d
Tema 1.2. Coaep:xanue yueOHOIro MaTepHaJia; 2 1
MHoxecTBa 1 ‘ DJIeMEHTHI TEOPUH MHOXKeCTBA. Byl MHOXKECTBA.
IIpakTnuyeckue 3anatuss Ne 2. [lorpemHocty npuOMKEHUH U 5 2
BBIYHCIICHUI.
CamocrosiTeibHasi padora  oOywarommxesi: [lonroroBka pedepara mo 2
TeMe «OTHOCUTEIbHAs ¥ a0COJIIOTHAS! OTPEITHOCTH»
Tema 1.3. CoaepxxaHue y4eOHOIro MaTepuaJa: 9
YpaBHEHUs U HEPABEHCTBA IIEPBOU U 1 | Merojsl penieHni ypaBHEHUI 1 HEPABEHCTB MEPBOM M BTOPOIl CTENEHH, 5
BTOPOM CTENIEHU METO/Ibl PEIICHUS] UPPALMOHAIILHBIX YPAaBHEHHUI 1 HEPABEHCTB
MpakTnyeckue 3aHaTua Ne 3. «Meroasl pemeHWd ypaBHEHHH U
HEPABEHCTB MIEPBOU U BTOPOI CTENIEHN» 2 3
CamocrosiTeibHAass padoTa 00y4yarlomMXCcsi: PEIICHWE HHIAWBUIYaTbHBIX
3aJa4 M0 TeMe « PelleHune ypaBHEHUH, CUCTEM YPAaBHEHMM, HEPAaBEHCTB, 2

CHUCTEM HCPABCHCTBY».

Tema 1.4.

Coaep:xanue yueOHOro MaTepHaJa:




CucreMbl ypaBHEHUI U HEPABEHCTB C

OHpeI[eJ'II/ITeJ'II/I BTOPOI'O U TPETHEI'O MOPAAKaA, UX BBIYUCICHUC.

JBYMSI TIEPEMEHHBIMU Pemienne cucreM ABYX M TpeX JHMHEHHBIX YPaBHEHUH METOAOM 2
1 | Kpamepa.
IIpakTnyeckue 3ansaTus Ne 4. .«Pemenue cucreM ABYX M TPeX JIMHEWHBIX 2
ypaBHeHui MetosioM Kpamepa.»
CamocrosiTeibHAs padoTra 00y4YalOIIMXCS: PEIICHUE WHIAUBUAYAJIBHOIO 2
3ajaHus «PemeHue cucteM IBYX U TpeX JUHEWHBIX ypaBHEHUH METOA0M
Kpamepa.»
CocraBieHue CipaBOYHOI0 MaTepHaia o HaX0XKJICHUIO ONPEAEIUTEICH. 2
Paznen 2 [locaenoBarebHOCTH U QYHKIMU 12
Tema 2.1. Coaep:xanue yueOHOIro MaTepHaJia;
[TocnenoBarensHocTu. [Ipenen 1 | YucnoBas  mocnenoBarenbHocTh.  llpenen  mocienoBarenbHOCTH. 2
[10CJIe/I0BATEIbHOCTH. HaxoxaeHnue mpenena rnocieaoBareIbHOCTH.
IIpakTHyeckue 3aHATHUSA Ne 5. Haxoxnenue npenena
[0CJIEeI0BATEIbHOCTH. 2
CamocrosiTeibHas padora  oOyuyawmmxcsi: opopmiieHUE TBOPUYECKOTO
oryera o Teme «lIpenen nocnenoBarensHOoCTHY (puayMaTh 10 GyHKINH U 2
BBIYUCIIUTH UX MPEJIEIIbl)
Tema 2.2. Coaep:xxanue yueOHOro MaTepHaJia;
Hucnosast pyHkius. E€ ceoiictBa nrpaduk | 1 | Ypcnosas ¢yHkums, e€ crocobbl 3amaHdms U CcBOfcTBa. I paduku 2
GyHKLIUH ¥ UX TpocTeiine mpeodpa3oBaHusl.
IIpakTnuyeckue 3anaTuss Ne 6. I'paduku ¢yHkumii M ux npocreiiine
npeoOpa3oBaHus. 2
CamocrosiTeibHass padora o0yyaromuxcsi: opOpMIIEHHE pacUYETHO-
rpapuueckoro ortueta 1o Teme «lloctpoenume rpadukoB U HX 2
peoOpa3oBaHus»
Pa3nea 3. Kopuu, crenenu u jiorapugmsi 26
Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJa
Crenenb u e€ cBo¥iCTBa 1 | CreneHp C JCHCTBHTENBHBIM I[OKa3aTelieM U €€  CBOICTBa. 2
[IpeoOpa3oBaHre U BRIYUCIEHNE TOKA3aTEIbHBIX BHIPAKEHUH.
IIpakTnuyeckue 3ansaTua Ne 7. [IpeoOpazoBaHue U  BBIYMCICHUE 5

IIOKa3aTCIbHBIX Bmpameﬁnﬁ




CamocrosiTesibHasi padoTra  00y4alIIMXCS: COCTABJICHUE CIPABOYHOTO
MaTepuaia 1o TeMe paszea.

Pemenne naauBUyalibHBIX 3a7a4 110 TeMe «CTeneHb U €€ CBOKMCTBAY 2

Tema 3.2. Coaeprxanue y4eOHOTro MaTepuaJa: )

Jlorapu¢msr 1 ux cBOHCTBA 1 | Jlorapudpmbr u wux cBoicTBa. [IpeoOpa3oBaHre U  BBIYHCICHUE

Jorapu(pMUUECKUX BBIPAKECHUH.

IpakTnyeckue 3ansaTuas Ne 8. [IIpeoOpazoBaHue ¥  BBIYHCICHUE 5
Jorapu(MUUECKUX BbIPAKCHUI.
CamocrosiTeibHas padora o00y4alOUIMXCH: COCTaBJICHHME CIIPABOYHOIO
Marepuasna 1o TeMe pa3aena
Pemenne wuHauBuayalbHbIX 3amad 1o Teme «lIpeoOpa3zoBanue u 2
BBIUHCJICHHE JIOTapU(PMUUECKUX BBIPAKECHUI.

Tema 3.3. Coaep:xanue yueOHOro MaTepHaJia; 5
ITokasarenbHas, JorapumMuyecKas u 1 | Iloka3zarenbHas (GyHKIHMS WX CBOWCTBa W rpaduku. Jlorapupmmueckas
creneHHas QyHKIUM, UX CBOMCTBA U ¢byHKIMSA uX cBoicTBa U rpaduku. CrenenHas QyHKIUU, UX CBONCTBA U

rpaduKH. rpadukm.

IIpakTuyeckue 3ausituss Ne 9. IloctpoeHue rpadukoB MOKa3aTENbHBIX, 2
JOTapu(PMHUUECKUX U CTENIEHHBIX ()YHKIIHH.

CamocrositesibHass padorta 00y4aroImuxcs: COCTaBJIEHUE pPacUETHO-
rpapuyeckoro  otuera  «lloctpoeHue  rpaduKOB  TOKa3aTEIbHOM, 9
JorapupMHUECKON U CTENEHHON (QyHKIUII»

CocTaBiieHHe CIPaBOYHOr0 MaTepuasa 1o Teme

Tema 3.4. Copepxxanue y4eOHOro MaTepuaJa;

[TokazarenbHble M JOrapupMUUECKHe 1 | IlokasarenbHble ypaBHeHMs M HepaBeHcTBa. Jlorapudpmuueckue 5

YPaBHEHHUS U HEPABEHCTBA YpaBHEHHUS U HEPABEHCTBA.
IIpakTnuyeckue 3anstuss Ne 10. ITlokazarenbHble M JorapupMuueckue 2
YpaBHEHHUS U HEPABEHCTBA U METOJIbl UX PEIICHUS
CamocrosiTeibHas padora o0y4arommxcsi: pelICHUE MHAWBUYAIbHBIX
3aJa4 [0 TeMe «Iorapu(pMUUECKe YpaBHEHUS U HEPABEHCTBA» 9
Pemenne nHAMBUAYaANbHBIX 3a/ad 110 TEME «IIOKAa3aTEJIbHBIE YPAaBHEHMS U
HEPABEHCTBA»
Pa3neu 4. Tpuronomerpuyeckue GyHKINH 30
Tema 4.1. Conep:kanue y4yeOHOIr0o MaTepuaJia: 4

ToxaecTBeHHbIE npeo6pa3OBaHI/151




1 | Paguannas wmepa yria. TpuroHomerpuueckue (QYHKIMH YHCIOBOTO
apryMeHTa.

2
2 | CoOTHOLIEHUSI  MEXAY TPUTOHOMETPUYECKHUMH (GYHKIUSAMHU OJHOTO
aprymeHTra. Beluncienue 3HaueHUN U TOKIECTBEHHbIE NPeoOpa3oBaHuUs 2
TPUTOHOMETPUYECKUX BBIPAKEHUN.
IIpakTnyeckue 3ansitusi Ne 11. Boiunciienue 3HaueHUN U TOXKJIECTBEHHbBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH. 2
CamocrosiTesibHAasA padoTra o00y4arOIIMXCA:  [OATOTOBKA JIOKJIAJIOB IO 2
teme: «VcTopust TPUTOHOMETPU»
Pemenrie WHAMBUAYAIbHBIX 3a/laHUN  «TOXKIECTBEHHBIE MPeoOpa3oBaHUS 2
TPUTOHOMETPUYECKUX BBIPAKEHUI.
Tema 4.2. Conep:xxanue yueOHOro MaTepHaJa: 4
CaoiicTBa 1 rpaduku 1 | CgoiicTBa u rpaduKu TPUTOHOMETPUUYECKUX PYHKIIUHA 2
TPHIOHOMETPHHCCKHX (yHKIIHi 2 | IlocTpoenne rpaiKOB TPUTOHOMETPUYECKHUX (PYHKIUH 2
IIpakTuyeckue 3aHATHSA Nel. [Toctpoenue rpaduxoB 2
TPUTOHOMETPUYCCKHUX (YHKITHIA
CamocrosiTeibHas padora o0y4arommxcs:
[TonrotoBka goknagoB 1o Teme: «OOpaTHble TPUTOHOMETPUYECKHE 2
byHKIUN
CocraBnenue mnpe3eHTaluu 10 TeMe «['paduku TPUTOHOMETPUUYECKUX 2
byHKIMID
Tema 4.3. Copepxxanue y4eOHOro MaTepuaJa; 2
Tpuronomerpuyeckre ypaBHEHHUS U 1 | TpuronoMeTrpudeckue ypaBHEHHSI M HEPABEHCTBA W METOJABI UX
HEpPaBEHCTBA penieHusl.
IMpakTnyeckue 3ansatusi Ne 13. TpuroHomerpuyeckue ypaBHEHUS U 2

MCTOJbI UX PCIICHUA

IIpakTuyeckne 3ansaTusa Ne 14. Tpuronomerpryeckrie HEpaBeHCTBA




CamocrosiTesibHasi padoTa 00y4alIMXCHA: IOJrOTOBKA JOKJIAJIOB 10

TeMme: «CrocoObl pelieHus] TPUTOHOMETPUYECKUX YPaBHEHUI 2
Pemenne mHauBHayanbHBIX 3a1aHuid « TpUroHOMETpHUYECKHE YpPaBHEHHUS U 9
HEPABEHCTBA»
Pasznea 5. Hayasa matemarnuyeckoro anajausa. /Inddepenuunanbnoe ucumncienmne 16
Tema 5.1. Coaeprxanue y4eOHOTro MaTepuaJa: 4
[Ipoussoanas hyHKIMHU 1 | IIpousBoanas ¢pyHkiuu. [IpaBuia BEIMUCIECHUS IPOU3BOHbIX. 2
2 | Tabmuna mnpoumsBonHbiX. [IpaBwia muddepeHUpoBaHUS CIOXKHOW | 9
00paTHOi (HyHKIHH.
IIpakTuyeckue 3anatus Ne 15. [IlpousBognas ¢yHkuuH, MpaBuia
BBIUMCJIEHHSI IPOU3BOJIHBIX. 2
CamocrosiTesibHAass padora 00y4YaKIIMXCH: COCTaBJIEHUE CIPAaBOYHOIO
MaTepuaia 1o TeMe pasgena. «CocraBieHHE TaOMUIBI IPOU3BOIHBIX
byHKIHI 2
CocraBnenne TBopueckoro 3amanus (mpuaymarb 10 QyHKOMA U B3STH OT
HUX MPOU3BOJIHYIO)
Tema 5.2. Coaepxxanue y4eOHOro MaTepuaJa: 4
[TpunoxeHne Nponu3BOAHOMN AJIs 1 | Ilpu3Haku Bo3pacTaHus, yObIBaHUS U OCTOSHCTBA (DYHKIUIL. . 2
HCCIIEIOBaHMS U MOCTPOCHUS rpaduka 2 | DxcTpeMyMbl (YHKIIMH. BBITYKIOCTh W BOTHYTOCTH (yHKIHI. Touka 5
(yHkumi nepern6a
IIpakTnyeckune 3anaTusa Ne 16. IlpuszHaku Bo3pacTaHusi, yObIBaHUS U
NOCTOSIHCTBA (PyHKIMM. DKCTpeMyMbl (PYHKIMU. BBIMYKIOCT U BOTHYTOCTh
¢yuknuii. Touka mneperumba. HccnenoBaHue u MOCTpoeHHE — rpaduka 5
¢ynkuunii. Hanbonbiee n HauMeHblIee 3HaueHNe (QyHKIIMM Ha OTpe3Ke
CamocrositeibHast pabora 0o0y4aloImuxcs: COCTaBJICHHE OT4YETa
pacueTHo-Tpaduueckoil padbotrel mo Teme «lIpuMeHeHHe MPOU3BOTHON K 2
UCCIIEIOBAaHMIO U IOCTPOEHUE T'papUKOB QYHKIUI».
Pemennie nHAMBUAYaNbHBIX 3a1aHUN TIO TEME
Pasznea 6. IlepBooOpa3Hasi u mHTErpasa 18
Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia; 4
HeonpeneneHHbiii nHTErpan 1. | IlepBoobpa3Hnas. HeomnpenenenHslil HHTErpal U ero CBOMCTBA. 2
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2 MCTO,Z[BI HHTCIPHUPOBAHUAA. HaXO}K,I[CHI/Ie HEOIPCACIICHHOI'O MHTErpajia

IpakTnyeckue 3anatust Ne 17. IlepBooOpasHas, HeompeneneHHbINH

MHTErpaJl ¥ €ro CBOMCTBA 2
CamocrosiTeibHAsE padora 00y4YalOIIMXCSl: COCTAaBJICHHE TBOPUYECKHUX 9
3aaHuii 1Mo TeMme « Heomnpenenennslii wuHTerpam» (mpuaymarb 10
MHTETPAJIOB U PELIUTD UX) 2
CocraBiieHHEe CITPaBOYHOr0 MaTrepuasa o TeMe pasJjena.
Tema 6.2. Conep:kanue y4eOHOT0 MaTepHuaJia: 4
OmnpeneneHHblil HHTErpaji 1 | OnpeneneHHbIi HHTETPAT U €TO CBOMCTBA. 2
2 | Boluncnenue onpeneneHHoro MHTerpaia 2
IIpakTuyeckne 3ansatus Ne 18. Broruncienue onpeneneHHOr0 WHTErpana. 2
[IpunoskeHue onpeneaeHHOro UHTErpasa s pelieHusl IPaKTUYECKUX 3a/1a4
CamocrosiTe/ibHAasA padoTa 00y4arIIMXCHA: PELICHUE WHIAMBUIYAIbHBIX
3a7ad 1o Teme «Bplumcinenne miomanei IUIOCKUX (UTyp C TOMOIIBIO 2
ONpPENIETICHHOTO UHTErpaja
CocraBieHHe CIPaBOYHOI0 MaTepuaa 1o TeMe pa3/ena.
Pa3znen 7. JiemMeHThl KOMOMHATOPUKH, CTATHCTHKA M TEOPHUS BEPOATHOCTH. 24
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia: 4
OcHOBHBIE OHATUSI KOMOMHATOPUKU 1 | Dnementsl komOuHaTopuku. IIpeacraBneHue naHHBIX (TaOIHIIBL, 2
JIUarpamMmsl, TpaduKkh).
CoOpbITHE, BepoaTHOCTH cOObITH. [IpocTelinre BepoSTHOCTHBIE 3a/1auH.
CrnoxeHre 1 YMHOKEHUE BEPOSTHOCTEH.
2 | OcHOBHBIC TOHSATHE KOMOMHATOPUKH. 3ajadyd Ha TMOACYET dHCla
pa3MeIleHnid, TIEpPEeCTaHOBOK, coueTaHui. PemieHue 3amad Ha miepebop 2
BAPUAHTOB. @®opmyna  Ounoma  HproToHa. Hcnonp3oBanue
KOMOMHATOPUKH JIJIsl TIOJICUETa BEPOSTHOCTEN.
CamocrosiTesibHast padora 00y4YalOIIMXCS: PEIICHUE HWHAWBHUYaIbHBIX
3aJa4 Mo TeMe «3ajJaud Ha MOJCYET YMClIa Pa3MEIIeHUH, MepecTaHOBOK, 2
COUYETAHUI.
Tema 7.2 Conep:kanue y4eOHOT0o MaTepuaJia 4
DNEMEHTHI TEOPUH BEPOSITHOCTH 1 | CoObITHE, BEPOSATHOCTH COOBITHSI. 2
2 | CnoxeHne ¥ YMHO)KEHUE BEpOSTHOCTEH 2
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CamocrosiTesibHasi padoTa 00y4arOmUXCsi: PEIICHHE WHIMBUAYAJTbHBIX
3ajgad mo Teme paszzaena «CoObITHe, BEpOSTHOCTb COOBITHS, CIOXKEHHE U
YMHOXEHHUE BEPOSITHOCTEN ).

Tema 7.3
[IpencrapneHre qaHHBIX (TAOJHIIBI,
Juarpammel, rpadukn). Permenne
MIPAKTUYECKHX 3a/1a4 C IPUMCHEHUEM
BEPOSITHOCTHBIX METOJIOB CTATHCTUKH

Conep:xanue yueOHOro MaTepuaJia:

1 |IlpencraBnenue  AaHHBIX  (TaONMIBL,  OUArpaMMmbl,  rpadukn),
reHepajbHas COBOKYIHOCTb, BBIOOpKa, cpenHee apu(pMeTHUYECKOE,
Meauana. [Tonsitue o 3a1auyax MaTeMaTH4ECKON CTATUCTUKH.

IpakTnyeckue 3anatuss Ne 19. Pemenune mnpakThdeckux 3amad ¢
IIPUMEHEHUEM BEPOATHOCTHBIX METOJOB.

IpakTnyeckue 3auaTus Ne 20. Penienne KOMOMHATOPHBIX 3324

IpakTnyeckue 3anaTus Ne 21. Pemenume 3amau Ha pasMelieHHe,
IIEPECTaHOBKHU, COYETAHNE

CamocrosiTesibHAsE padoTa 00y4AalOMIMXCHA: DPELICHUE HHAWBUYAIbHBIX
3a7a4 1Mo Teme pasnena «l'eHepanbHas COBOKYIMHOCTH, BBIOOpKaA, CpeaHee
apudMeTHIECKOe, MeIMaHa, MATEMaTHYECKasi CTATHCTUKAY.

Paznea 8. I'eomerpus. IlpsiMble U MJIOCKOCTH B TPOCTPAHCTBE

18

Tema 8.1.
HauanbHble NOHATUS CTEPEOMETPUH.
B3anMHOe pacnionoxeHue nNpsMbIX U
IJIOCKOCTEHN B IIPOCTPAHCTBE

Conep:xaHue y4eOHOro MaTepuaJia:

1 | AKCHOMBI CTCPCOMCTPHU U CICACTBUSA U3 HUX

2 | B3anMHOe pacnosyioKeHHe JBYX MPSMBIX B MPOCTPAHCTBE. YTOJ MEXIY
npsAMbIiMU. [lapajienpHOCT HPSAMOM M IUIOCKOCTH, IapajuIeIbHOCTh
mIockocTe.  IlepneHauKynsapHOCTs  OPSIMOM M IUIOCKOCTH.
IlepneHquKyIsip ¥ HaKJIOHHAsA. YTOJ MEXAY NPSMOHN U IUNIOCKOCTBIO

IIpakTnyeckne 3anaTus Ne 22. AKCHOMBI CTEPEOMETPUN U CIEACTBUS U3
HUX, B3aMHOE PACIIOJIOKEHUE JBYX HPSMBIX B MPOCTPAHCTBE, YTOJI MEXKIY
OPSIMBIMHU, TAPAJUIENBHOCTh MPSMONM M IUIOCKOCTH; .MApaJUIEIbHOCTD
IUIOCKOCTEH, MepneHANKYISIPHOCTh NPSIMON U MJIOCKOCTH, NEPIEHIUKYIISAP U
HAKJIOHHAs, YTOJl MEXy NMPSAMOM U MJIOCKOCTBIO.

CaMocTosiTe1bHasi pa0oTa 00Y4YaIOLIUXCS: COCTaBJICHUE MPE3EHTALUN 110
TeMaM «AKCHOMBI CTEpPEOMETPUM U CIEACTBUS M3 HUX»; «B3aumHoe
pPacIoJIOKEHUE JABYX MPSAMBIX B MPOCTPAHCTBEY; «YTOJI MEXIY HNPSIMBIMUY;
«[IapannenbHOCTh NPSAMONM U IUIOCKOCTH, IMapaJIEIbHOCTb IUIOCKOCTEN»;
«[leprieHIUKYIAPHOCTD NPSAMON U IIIIOCKOCTHY;

«[IepieHIUKYIIAp U HAKIIOHHAS»; «YTOJI MEXIY MPSAMOH U IUIOCKOCTBIO»
Pemenne nHIMBHIyAIbHBIX 3324 110 TEME Pa3esna
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Tema 8.2. Conep:kanue y4eOHOT0 MaTepHuaJia: 4
JIByrpaHHBIE YIJIbI 1 | AByrpanHbIil yroi. Yroa Mexay III0CKOCTSIMHU. 2 1
2 | IlepneHIUKYISAPHOCTD ABYX IJIOCKOCTEH. 2 1
HpakTnyeckne 3ansaTua Ne 23, JIByrpaHHblii yroj, yroia MeExXIy 5 2
IJIOCKOCTSIMU
CamocrosiTejibHasi padoTa oO0yYalIIUXCsi: IOArOTOBKa pedepara o
TeMaM  «J/IByrpaHHBIi  yromu»; «Yrom  MexXQy  IUIOCKOCTSMNY; 4
«lepneHIUKYIIPHOCTD ABYX IJIIOCKOCTEM.
Pasjen 9. 'eomeTpuyeckne Tesia M NOBEPXHOCTH 20
Tema 9.1. Coaep:xanue yueOHOro MaTepuaJa: 6 1
MuororpaHHHKH 1 | [ToHsTHE O rEOMETPUYECKOM TEJIE€ U €r0 MOBEPXHOCTH. MHOTOrpaHHUKHU. 2
2 | Ilpusma. Ilapamnenenumen u ero cBoOicTBa 2 1
3 | [upamuga 2 1
HpaxkTnyeckue 3ansaTus Ne 24. [Tpusma, napasnienenunen U €ro CBOMCTBa. 2 3
IInpamuna
CamocrosiTesibHAss padora 00y4alOIIMXCHA: M3TOTOBJICHHE HAIJISIAHBIX 3
nocobuit «Coznanue Mozesel Npyu3Mbl, Napaielenune1a, NMpaMuab»
Tema 9.2. Copaepxanue y4eOHOIro MaTepuaJa: 4 1
Tena Bpamenns 1 | IToBepxHocTh Bpamienus. Teno BpaiieHus. 2
2 | Hunuuap u konyc. Hlap u cdepa. BzanmHoe pacnonoxeHue miocKocTH 2 1
U 11apa.
IIpakTnyeckue 3anaTus Ne 25. [{lunusIp U KOHYC, map U cpepa, B3auMHOE 2 5
pacnoaoXkeHue MIOCKOCTHU U I1apa.
CamocrositeibHast pa0dora 00y4arIMXCsi: M3TOTOBJIEHWE HATJISIIHBIX
nocobuit «Co3nanue Mozenei HUINHAPa, KOHYCa.» 3
Pa3nea 10. U3mepenusi B reomerpuu. O0bemMbl M IJIOIIAAM OBEPXHOCTE reOMeTPUYECKHUX TeJl 20
Tema 10.1. Conep:kanue y4eOHOT0 MaTepuaJa 4
[Tnomaan moBepxXHOCTEH 1 | Ilmomank MOBEPXHOCTH TeOMeTprUUecKoro Temna. [lmomanu moBepxHocTH 2 2
MPU3MBbI, TUPAMUJIBI,
2 | [nomaau MOBEpXHOCTH IUJIMHJIPA, KOHYCA, TIapa. 2 2
IIpakTnyeckne 3anaTua Ne 26. .Iliomanu mNOBEpXHOCTH MPHU3MBL, 5 3

nmUupaMuJabl, INIOMAAN MMOBEPXHOCTU HUJIMHAPA, KOHYCAa, IIapa.
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CamocrosiTesibHasi padoTa 00y4arOmUXCsi: PEIICHHE WHIMBUAYAJTbHBIX
3aJa4 110 TEME pas3zena

Tema 10.2.
O0beMbl reOMETPUYECKHUX TEI

Conep:kanue y4eOHOT0 MaTepuaJia:

1 | O6beM reoMeTprUyYECKOro Tea.

2 | O6beM npu3MBbl, MUPAMUIBI,

3 | O0bem npsmoro kpyrosoro mwinHapa .O0beM KoHyca, Iapa.

IIpakTnyeckue 3ansatust Ne 27. O0beM NOpU3MBI, MHPAMHIBI, MPSIMOTO
KpYyroBOro HMJIMHAPA U KOHYCa, 11apa.

CaMocTosiTe1bHAsi padoTa 00y4arOUIMXCS: COCTABICHHE TaOJIHUIBI CO
CIPAaBOYHBIM MaTepHaIOM 1O GpopMyIaM 00bEMOB U IIIOMIAJCH.
W3rotoBieHne MakeToB U pa3BEPTOK F€OMETPUUYECKUX QUTYP.

N N INNINO| N

N

Pa3nes 11. BeKTopbl M KOOPAHHATHI

Tema 11.1.
BekTopsl Ha IIOCKOCTH U B POCTPAHCTRE.

Coaep:xxanue yueOHOro MaTepuaJia

1 BCKTOpH Ha IIJIOCKOCTHU U B IIPOCTPAHCTBEC

2 | IlpsMoyronbHbBIe CUCTEMbI KOOPAWHAT Ha TUNIOCKOCTH

3 | I[IpsiMoyrosibHbIE CUCTEMbI KOOPJIMHAT B MpOCTpaHcTBe. JleHCTBUS Haj
BEKTOPaMH.

N (NN O

IIpakTuueckue 3ausaTus Ne 28. JelicTBus HaJ BEKTOpaMHu: JAJTUHA BEKTOPA,
CyMMa BEKTOPOB, pa3HOCTb BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO,
CKaJISIPHOE MPOU3BEJEHUE BEKTOPOB. YTOJ MEKIY BEKTOPAMH.

N

CamocrosiTeibHAsE padoTa 00y4YalOMIMXCH: DPEIICHUE WHIWBUIYaTbHBIX
3aj71a4 Mo TeMe «BeKTopbl Ha IIOCKOCTH U B IPOCTPAHCTBE.

Tema 12.1
TekcroBag 3agaua

Coaep:xanue yue0HOIro MaTepHaJia:

.1 | Pemenne TeKCTOBBIX 3ala4 Ha ABMKCHUC U COBMCCTHYIO pa60Ty

2 | Pacuer cToMMOCTH TIOKYITIOK,

3 | Ha Beruncnenue IPOLCHTOB U BKJIAJO0B, KPCAUTOB U UIIOTCK

IIpakTnyeckue 3anaTus Ne 29. Perienne TeKCTOBBIX 3a/1a4 Ha JIBUKEHUE U
COBMECTHYIO palboTy

N INIDNINOD BN

IIpakTnyeckue 3anaTus Ne 30. Pernienne npakTHueckux 3aaad Ha pacyeT
CTOMMOCTH TOKYTIOK

CamocrosiTes1bHAs padoTa 00y4aIOMIMXCH: PEILICHNE MHANBUIYaIbHBIX
3agad no TeMe «TekcToBble 3agaun. Bunel 3agad. CnocoObl pemeHust.»

Bcero:

234
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI YYEBHOU JUCIATLIMHBI

3.1. TpeOoBaHus K MaTepHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

Peanunzanus nporpaMmsl yuyeOHOW AMCLUMIUIMHBI TpeOyeT Halnuus yuyeOHOro kaOuHeTa
MaTeMATHKH.

OobopynoBanue y4eOHOT0 KaOuHeTa:

- KOMIUIEKT y4eOHO-METOJMYECKOW JOKyMeHTauuu (y4yeOHUKH MU ydeOHbIe mocoous,
KapTOYKH 3aJlaHUsl, TECTBI);

- HaTJIsIHbIe T0coOus (TITaKaThl, IEMOHCTPAIIMOHHBIE CTEHIbI, MAKETHI);

Texnuueckue cpeacTBa 00y4eHus:

MYJIbTUMEIUNHBIA KOMIUIEKC,

IIporpaMMHOe oOecrieueHue,

BUICO(UITBMBI, KHHO(PHUIIBMBI,

TEeJIEBU30D,

BHUJICOMarHUTO(OH.

3.2. UudopmanuonHoe odecriedenne 00yueHust

Ilepeyenn peKoMeHIyeMbIX y4eOHbIX U3IaHMH, HNHuTepHeT-pecypcos,

JOTOJIHUTEIbHOM JIUTEePaTyphl

OcHOBHbBIE UCTOYHHKHU:

1. bapnymkun B.B., IlpoxodseB A.A. Marematuka. DIIEMEHTbI BBICIICH
matematuku: yueOHuk: B 2 1. T. 1 / B.B. bapaymxkun, A.A. IlpokodreB. — Mocksa: KYPC:
NHOPA-M, 2020.— 304 c. — (Cpennee mpodeccuoHanbHoe obpaszoanue). ISBN 978-5-
906923-43-1 (o6m.) (KYPC) ISBN 978-5-906923-05-9 (tom 1) (KYPC) ISBN 978-5-16-
012856-6 (MHDPA-M, print) ISBN 978-5-16-105427-7 (MHD®PA-M, online)

2. Martemaruka: anrebpa ¥ Hayala MaTeMaTHYEeCKOIO aHaau3a, T'eOMEeTpPHsL.
I'eomerpus. 10-11 xmaccer: yueb. uist oOmeoOpa3oBaT. OpraHu3anuii: 0a30BBIM WU yrIyOll.
Vposuu /[JI.C. Artanacsu, B.®. Byrysos, C.b. Kagomues u ap.]-5-¢ uza. — M.: IIpocBeienue,
2018.-255c¢.: wi.- (MI'Y-mukone). ISBN 978-5-09-053287-7

JlomoHUTEeIbHBIE UICTOYHUKH:

3. AnumoB HI.A. m np. Maremaruka: anreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a, reoMeTpus. Anrebpa W Hadaja MaTeMaTU4YecKoro aHanu3a (0a30BbIi H
yray6neHusii ypoBuu).10-11 xiaccel. — M., 2018.

4. Atanacsan JI.C.,byty3os B.®.,Kagomues C. b. u np. MaremaTtuka: aiaredpa
U Hayajla MatreMaTuuyeckoro aHanusza. ['eomerpus. ['eomeTpus (6a30Bblii U yriyOGaeHHBIN
ypoBHu). 10-11 knaccel. — M., 2018.

5. bammMakoB M. U. MaTtemaTtuka: yaeOHUK JJIs CTYA. YUPEKICHUN cpea.npod.
obpazoBanus. — M., 2018.
6. bammakos M. WM. Maremaruka. COopHMK 3anad  npo@uibHON

HaIlpaBJICHHOCTU: yueb.mocobue A CTyJ. y4pekJIeHHH cpel. mpod. oOpa3oBaHHSI. —
M., 2019.

7. bammakos M. WM. Maremartuka. 3amadyHuk: ydeO.mocobue mas CTYA.
yupexaeHui cpea. npod. oopaszosanus. — M., 2018.

8. bammakos M.U. Maremaruka (6a30Bsiit ypoBenb). 10 kinace. — M., 2019.

9. bammakos M.M.Martematuka (6a30Bbiil ypoBeHsb). 11 kiacc. — M., 2019.

10.  bammakoB M.U. Anre6pa u Havana aHanusa, reometpus. 10 kiracc. — M.,
2017.

11.  bammakoBM. M. Maremaruka (0a30Bbiii ypoBeHb). 10 kmacc. COOpHHUK
3aga4: ydeb.mocodbue. — M., 2018.

12. bammakoB M. U. Maremaruka (6a30Bblii ypoBeHb). 11 kinacc. COopHUK

3agad: yueb.mocodbme. — M., 2016.
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13.  T'yces B.A., I'puropses C.I'., UBonruna C.B. Maremaruka aist npodeccuit
U CHEHUAIBHOCTEH COIHUAIbHO-IKOHOMHYECKOTO Tpoduisi: y4eOHUK [JIs  CTYA.
yapexaeHui cpea.mpod. oopaszosanus. — M., 2016.

14. Konsrun 10.M., TkaueBa M.B, ®eneposa H.E. u ap. Maremaruka: anreopa
UM Hayajla MaTeMaTH4YecKoro aHanui3a. AnreOpa W Hayajla MaTE€MaTHYECKOTO aHaliu3a
(6a3oBeIlt 1 yrayoseHHsii ypoBHu). 10 kimace / mox pen. A.b. Xuxuenko. — M., 2016.

15. Komsirun FO.M., TkaueBa M.B., ®eneposa H.E. u ap. MaremaTtuka: anredpa
U Hayajla MaTeMaTH4YeCKOro aHaim3a. AnreOpa M Havajla MaTeMaTHYECKOTO aHalu3a
(6azoBeIii u yrybsennslid ypoBuu). 11 xiace / mog pen. A.b. Kuxuenko. — M., 2016.

HNHTepHeT-pecypcesl

1. www.fcior.edu.ru(Muadopmamontsie, TPEHUPOBOYHBIE U  KOHTPOJIbHBIC
MaTepHalbl).

2. www.school-collection.edu.ru(EnuHas xosiekiuu 1udpoBbIX 00pa3oBaTEIbHBIX

pecypcoB).
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM

TACIATITAHBI

OOpazoBarenbHOE YYPEKACHHE, peaau3ylollee MOArOTOBKY IO Y4eOHOW AMCIMIUINHE
MaTeMaTHKa, O0OecreynBaeT OpPraHM3ALMI0 W TPOBEICHUE NPOMEKYTOYHOH AaTTeCTallud M
TEKYIIEro KOHTPOJIS HHIMBHIYaJIbHBIX OOpa30BaTENbHBIX IOCTIDKEHHH — JIEMOHCTPHUPYEMBIX
00y4armuMucs, yYMEHUN U 3HaHUH.

KoHTpoJib M o1leHKa OCYIIECTBIISIETCS IIPETIOJaBaTeNIeM B ITPOLIECCE MTPOBEICHNS YIEOHBIX
3aHATUH, TECTUPOBAHUS, & TAK)KE BBIIOJHEHHS 00YUYaIOIIMMUCS HHIUBUAYATBHBIX 3a1aHUH.

Pe3yabTarnl 00yyeHus
(ocBOCHHbBIE YyMEHUS,
YCBOEHHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISI M OLIEHKHU Pe3yJibTaTOB
o0y4eHust

JIMYHOCTHBIE:

- c(hOpMUPOBAHHOCTH

IIpeICTaBICHUM o | - OmnpenensiTh 3HAUYEHHE MATEMATUKW B HayKe, TEXHHUKE,
MaTeMaTUKe KaK | DKOHOMHUKE, HH()OPMAIMOHHBIX TEXHOJOTHSIX U MPAKTUYECKOM
YHUBEPCATHLHOM S3bIKE | HedaTeNbHOCTH. - Onpenenars UeId U 3aJayd  U3Y4YCHHs
HayKH, cpenctse | MatemMaTuku npu ocBoenuu npodeccuii CIIO u crnenuanbHOCTEN

MOJIEITUPOBAHUS SIBJICHUUA U
MIPOLIECCOB, 1791 (:0'¢ u
METOJIaX MaTEeMaTUKH;

CIIO.
[TucbMeHHast KOHTpOJIbHAS paboTa, TECTUPOBAHUE

- INIOHHMMaHHC 3HAa4YHMMOCTH
MaTeMAaTUKu [JIsI Hay4YHO-

TEXHHUYECKOI0  Iporpecca,
c(hopMUPOBAHHOCTH
OTHOUIICHHUA K MaTEMaTUuKe
KakK K YacTu
00111eYeIIOBEYCCKOM
KYJIbTYpbI yepes
3HAaKOMCTBO C HCTOpHEHN
pa3BUTHS MaTeMaTHKHU,
3BOIIOLMEH

MAaTEMAaTHYCCKUX I/I,Heﬁ;

- OmpenensaT 3Ha4€HUWE MAaTEMaTUKM B HAayKe, TEXHHKE,
HKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTUSAX M TPAKTHIECKOU
JEATEIIBHOCTH. -

- MHzydarp wucTOpHIO pa3BUTHA KOMOMHATOPUKH, TEOPHUH
BEPOSTHOCTEW M CTATHUCTUKU M HUX POJb B PasjIMYHBIX cdepax
YEJIOBEUECKON KU3ZHENAEATEIBHOCTH.

- BeimonuaTe apudmeTnyeckue qeicTBUs HaJl YUCIaMU, HaXOAUTh
OpUOIMDKEHHbIE ~ 3HAYEHWS  BEJIMYMH W MOrPEUIHOCTeld
BbIUUCIIEHUH (aOCOMIOTHOH W  OTHOCUTENIbHOH), CpaBHHUBATh
YHCIJIOBBIX BbIPAXKEHUN

[TucbmMeHHas KOHTpOJIbHAS paboTa;

OTYET IO TMPOJACIIAHHOM BHEAYAUTOPHOMN
pabore.

CaMOCTOSTEILHON

- pa3BHTHE JIOTHYECKOTO
MBIIICHUS,
POCTPAaHCTBEHHOTO
BOOOpakeHus,
AITOPUTMHUYECKOMN
KYJIbTYpPbl,  KPUTHYHOCTH
MBIIIJICHUS HAa  YPOBHE,
HE00X0TUMOM JUIst
Oynyrueit
npodecCHOHANBHOM
JIeSTEIIbHOCTH, TSt
NPOJIOJDKEHHST 00pa30BaHUS
¥ caM00Opa30BaHUs

OnpenensTs Leau U 3aJja4i U3yYeHHUs] MaTEMaTUKU TTPH OCBOEHUU
npodeccuit CI1O u cnenmansaocteit CIIO.

- IlpencraBnsTh B3aMMHOE PACHOJIOKEHUE NPSIMBIX, MPSIMBIX U
IUIOCKOCTEM, JABYX IUIOCKOCTEH B IPOCTPAHCTBE, NPUMEHEHHE
TEOPETUYECKOr0 OOOCHOBAHUS PACIOIOKEHHUS JaHHBIX (UTYp B
MPaKTUYECKON U MPOPECCHOHATILHOMN 1A TEIbHOCTH;

- JleMoHCTpHpOBaTh aQITrOPUTMBI pEIICHUS IOKa3aTeIbHBIX,
TPUTOHOMETPUYECKHUX YPAaBHEHHUI U HEPABEHCTB;

- OCBOUTH AJITOPUTMBI UCCIIEJOBAHUS (PYHKIINH;

- OBnageTh MpPOLECCOM IOCTPOEHUs TpapuKkoB (HYHKIMH,
OCYIIIECTBJIEHUE TaPMOHUYECKUX KOJIeOaHu rpauKoB;

- OcBOUTH aIrOpUTM UCCIENOBaHUA (QYHKIHU C TOMOIIBIO
IIPOU3BOHO;

- OCBOUTH ANTOPUTM HAXOXKAECHUE HAHOOJBIIEr0 U HAUMEHBILIEr o
3HaYeHHs PYHKIIMH HA OTPE3KE.

-[IpuMensaTs ~ MaTeMaTHYeCKUe  METOABl  JUIsl  pEIICHHUs
COJIEp)KaTeNbHBIX 3aJ]ad M3 pa3IMYHBIX o00JacTel Hayku H
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npakTUKU. HHTepnperupoBars pesyinbTara,
OTpaHUYECHUN
3amura pedeparoB, KOMIBIOTEPHOE TECTUPOBAHHE

y4eT peaJbHBIX

- OBJIaJICHUE
MaTeMaTHYECKUMU
3HAaHUSMU H  yMEHUSIMHU,
HEOOXO0IUMBIMHU B
MOBCEIHEBHOM >KU3HHU, A
OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAyYHBIX
JUCLHHUIUIMH M JUCIHUILUIMH

npogeccuoHaIbHOTO
HUKIa, JUIs  TOJIy4eHUus
oOpa3oBaHusi B 00IacTsX,
HE TPEOYIOIIHNX
yr1yOJIeHHOM
MaTeMaTU4YECKOMI
MOATOTOBKY;

- OcBouTh HJIeW paCIIMPEHHs] TOHATUSA O 4YHCIE KaK crocoda
MOCTPOCHHUST HOBOT'O MaTEMaTHUYECKOTO ammapaTa Ui peleHHs
MPAKTUYECKHX 3a71a4 U BHYTPEHHUX 33]]a4 MaTEMaTHKU;
-BoimonusTe apudmernyeckue NeHCTBUS HAJ YHCIAMH, HAXOIUTh
npuOIIKEHHbIE  3HAYEHWs]  BEIMYMH U IOTPEIIHOCTeH
BbIUKCICHU (aOCONIOTHOW ¥ OTHOCUTENBHOH), CPaBHHUBATH
YHCIIOBBIE BBIPAXKECHUS

-Haxoautp 3HaYeHHs CTENEHH, UCHONB3YS MPH HEOOXOTUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA

-[IpeoOpa3oBbIBaTh  4YMCIOBBIE U  OyKBEHHBIE
COJIepIKalINX CTENICHH, TPUMEHSISI CBOMCTBA
-BeimonHsTh Mpeodpa3zoBaHus BRIPAKEHUH, TPUMEHATH (POPMYIIBL,
CBSI3aHHBIE CO CBOMCTBAMHM CTEMEHeH 1 Jorapudmon

-M300paxkaTte yrael BpamieHHs Ha OKPY)KHOCTH, COOTHECTH
BEJIMYMHBI YIJla C €ro pacnoiiokeHueM -O3HaKOMHUTBCS C
NOHATHEM TpaduKa, ONPENeNATh MPUHAUICKHOCTH TOYKH
rpaduky GyHKIUY.

-Onpenensate no ¢GopMmylie MPOCTEUIIEH 3aBUCUMOCTH, BHIA €€
rpaduka. Belpaxats 1o Qopmyne OgHY IEPEeMEHHYIO Yepes
Ipyrue.

-O3HaKOMUTBCS C OmpeAeieHHeM (QYHKIUH, CHOPMYIHPOBATH
ero. Haxomutpe o6mactu ompeneneHus U OONACTH 3HAYCHHIA
byHKIUHA

-O3HaKOMUTHCS € IpUMepaMu (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX MPOIeccaX U3 CMEKHBIX TUCIUITIIINH

-CoctaBuTh BHIBl (QYHKIMHA MO JaHHOMY YCJIOBMIO, pelIaTh
3a]1auu Ha YKCTPEMYM.

-BeinonnsTs npeodpazoBanus rpaduka GyHKIHH

-Boruncnsate  3HaueHWs (YHKIMM TI0 3HAYCHHIO apryMeEHTa.
OnpenensaTs MON0XKEHUS TOUKH Ha rpaduKe M0 ee KOOpJHUHATaM U
Hao000pOT.

-O3HaKOMUTBCS C TOHATHEM TapMOHUYECKHUX KoJIeOaHUH U
NpUMEpaMH  TAPMOHUYECKHX  KOJNCOaHWH Al ONHCAHUS
IPOIIECCOB B (PU3MKE U APYTHX OOJIACTIX 3HAHMSL.

- YMeTh NMOHMMaTh M HCIIOJIb30BaTh MaTeMaTHUECKUE CpEICTBa
HarNsgHOCTH (TpaduKy, TUarpaMMBbl, TAOIHIIBI, CXEMbI U JIp.) IS
WILTIOCTPAINH, UHTEPIIPETALNH, apTyMEHTAIINH;

- IlpuMeHATP MeXaHHYEeCKUH U TEOMETPHUUYECKHH  CMBICIT
MPOM3BOIHOW HA TPUMEPE BBIUYMCIATH MTHOBEHHYIO CKOPOCTH U
YIJI0BOM KOA(PPHUIMEHT KacaTeIbHOM.

-[IpuMeHsATh TPOM3BOHYIO /ISl PEUICHHS 33134 Ha HaXOXXICHUE
HauOOJIBIIEr0, HAMMEHBIIET0 3HAYeHMs M Ha HaX0XJIEHHE
IKCTpEMyMa

-Pemarp 3amaun Ha TpUMEHEHHME MHTErpaja Ui BBIYMCICHUS
(UBUYECKUX BEIMYMH U TIIOMACH

-Pematp ypaBHeHUs ¢ MpUMEHEHHEM BCEX MPUEMOB (pa3iokKeHus

BBIPAKCHMUS,
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Ha MHOJXXHTEJIH, BBEIACHHS HOBBIX HEM3BECTHBIX, IIOJCTAHOBKH,
rpau4ecKoro MeTo/a).

-Pemate  cucteM ypaBHEHHMH € INIPUMEHEHMEM Pa3JIMYHBIX
Croco0O0B.

- Pemath HepaBeHCTBa € MCIIOJIb30BaHME CBOWCTB U IpaduKOB
¢ynkuuii. PemaTe HepaBeHCTBA M CHCTEMBl HEPABEHCTB C
IIPUMEHEHUEM Pa3JIMUHBIX CIIOCOOOB.

-IIpuMeHsTp ~ MaTeMaTUYeCKUe  METOAbl Uil  pElICHHUs
coJepXkaTeNbHbIX 3aJad W3 pa3IM4YHbBIX o0JlacTed HaykKu M
npakTUKu. MHTEprpeTupoBaTh pe3yibTaTbl ¢ YYETOM pealbHBIX
OrpaHUYECHUI

-[IpumensaTy  mpaBuiga ~ KOMOMHATOPUKH  TPU  PELICHUU
KOMOMHATOPHBIX 3a/1a4.

-IIpeacraBiaTh B3aMMHOIO PACIONIOKEHUS NPSAMBIX, HNPSIMBIX U
IUIOCKOCTEM, IBYX IUIOCKOCTEH B IIPOCTPAHCTBE, IPUMEHATH
TEOpPETUYECKHEe OOOCHOBAaHUS PACHOJOXKEHUS NaHHBIX (UTyp B
IPAaKTUYECKON U MPOPECCUOHATILHOM 1eATEIbHOCTH;

- M300paxarh Ha pUCYHKaX M KOHCTPYHpOBaTb Ha MOJEISIX
NEPIEeHIUKYJIAPOB M HAKIOHHBIX K IUIOCKOCTH, MpPSMBIX,
[apaJUIEIBHBIX IIJIOCKOCTEH, YIVIOB MEXAY MPSMOU U INIOCKOCTBIO
1 000CHOBaHUE TMTOCTPOCHUSI.

-Pemate 3aa4 Ha BBIYUCIIEHHE TEOMETPUUYECKUX BEINYMH.

- OnuceIBaTh pacCTOSHUS OT TOYKHU JI0 IJIOCKOCTH, OT MPSAMOM 110
IUIOCKOCTH, MEXIY IUIOCKOCTAMM, MEXIY CKPELIMBAIOLIMMUCS
NPSMBIMH, MEKAY MPOU3BOJIBHBIME (DUTYpPaMU B IIPOCTPAHCTBE.
-ApryMeHTHUpPOBAaTh CBOU CYXKJIEHHUS O B3aHMHOM DPAacIlOJIOXKECHUU
POCTPAHCTBEHHBIX (HUTYD

- OnucelBaTb ¥ XapakTepU30BaTb  paA3IUYHBIE  BHJIBI
MHOTOTPaHHUKOB, IIEPEUNCIIATh UX JIEMEHTHI U CBOWCTBA.
-M300paxaTb MHOTOTPaHHUKM U BBINOJIHATH MOCTPOCHHS Ha
N300paXEHUSIX U MOJENISIX MHOTOTPAaHHHUKOB.

-[IpumensaTr CBOMCTBA CHMMETPUM IIpM PpEILICHUH 3ajad.
Hcnonp3oBaTh NpHOOpETEHHBbIE 3HAHUSA JUISL WCCIIENOBAaHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

-XapakTepu3oBaTh U U300paxkaTh Tela BpallleHUs, UX Pa3BEPTKH,
CEYCHHS.

-Pemate 3a7aum Ha MOCTpPOEHUE CEUYEHMM, BBIUMCIICHHUE JJIUH,
pPacCTOSHUH, YII0B, IIOMAAcH

-Pemiate 3a1aun Ha npumeHeHHe (HOPMYIT BBIYUCIECHHUS 00BEMOB
IIPOCTPAHCTBEHHBIX TEIL.

- Pemarp 3agaun Ha BBIUKMCIEHUE IUIOIAJACH MOBEPXHOCTEN
MHOTOTPaHHUKOB U TE€JI BPALLCHMUS.

- W3yuarh nexkapTOBYKO CHCTEMY KOOPJAMHAT B IMPOCTPAHCTBE,
IIOCTPOUTH IO 3aJaHHBIM KOOpJIMHATaM TOYEK M IIJIOCKOCTEH,
HaXOJHUTh KOOPJIMHAT TOUEK

Pemenne 3a1a4 Ha TPaKTUYECKOM 3aHATUHU, TECTUPOBAHNE

- TOTOBHOCTBH n
CIIOCOOHOCTh K
00pa3oBaHMIO, B TOM YHUCIIE
camMo000pazoBaHuIo, Ha

MPOTSKEHUU BCEH KU3HMU;
CO3HATEIbHOE OTHOUIEHUE K

-Pa3BuBaTh MOpaJIbHOC CO3HAaHWEC W KOMIICTCHTHOCTH B PCIICHHUU
MOpaJIbHBIX MpOOJEM Ha OCHOBE JIMYHOCTHOIO  BBIOOpA,
q)OpMPIpOBaHI/Ie HPAaBCTBCHHBIX YYBCTB n HPAaBCTBCHHOI'O
MOBEJICHHUS, OCO3HAHHOTO W OTBETCTBEHHOIO0 OTHOLICHHUS K
COOCTBEHHBIM MOCTYIKAM;

- O3HaKOMHUTBCSI C LENSIMU M 3a/la4yaMd M3YYEHUs MaTeMaTUKU
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HENPEPHIBHOMY

00pa30BaHUIO KaK YCIIOBHUIO

YCIICIIHOM
npohecCHOHATBLHOM
00111eCTBEHHOM
JESITEIIbHOCTH;

n

nipu ocBoennu npodeccuii CI10 u cnenmansHocTe CI1O

- Bomonaute apupmernyeckre AecTBUS Hall YUCIAMHU, COUeTast
YCTHBIE Y IUCbMEHHbIE IPHEMBI.

HaxonuTte mpubnmkeHHbIE 3HAUEHHS] BEIMYMH M MOTPELIHOCTEH
BbIUUCIICHUH (aOCOJMIOTHOH M  OTHOCUTEIBHOH); CpaBHEHHE
YUCJIOBBIX BBIPAKEHUM.

-Haxoauts ommbok B npeoObpazoBaHUAX U BBIUMCIICHUSIX
-BoimonssaTe pacuersl mo (GopmyiaM, COASPKAIIUM pPaIHKaIbI,
OCYILECTBIISI1 HEOOXOIMMBIE MTOACTAaHOBKH U IIPeoOpa30BaHUsL.
-OrnpenenaTe paBHOCUIBHOCTH BBIPAXKEHUH € pauKalIaMu
-[IpeoOpa3oBbIBaTh YMCIIOBBIE U OyKBEHHbIE BBIpAKEHMUS,
CoZiepKaIIMe CTEIeHU, IPUMEHssI CBOMCTBA

-[IpuMeHATh NOHATHS IEPEeMEHHON, NPUMEPOB 3aBUCUMOCTEH
MEXy IepEMEHHBIMH.

-[IpuMeHATs MOHATHS rpaduKa, ONpeNeTeHUs NPUHAIEKHOCTH
TOYKHU TpaQuKy PyHKINH.

-Onpenenats no ¢opmyine mpocTeiieil 3aBUCMMOCTH, BHA €€
rpaduka. BeipakeHune mo Gopmyre OgHOW MEpEeMEHHOW Yepes
JpyTHe.

-DopMyaMpoBaTh ONpeeNeHust PYHKIUH.

-Haxoaute obmact onpeneneHus U 00J1aCTH 3HAYCHUN HYHKIIUU
-IIpuBoauth mnpumepsl (YHKIMOHAIBHBIX 3aBUCUMOCTEH B
peabHBIX MPOIecCcax U3 CMEKHBIX TUCIUITIINH

-3HaTh MOHATHUS TpaduKa, ONpeneNsTh MPUHAMICKHOCTH TOUYKU
rpaduKy (yHKIHH.

-Onpenenats no ¢opmyine mpocTeieil 3aBUCMMOCTH, BHA €€
rpapuka. BeipakaTth 10 Qopmylie OJHOW TepeMEeHHOW uepes
JpyTHe.

-Boruncnsate 3HadeHus — QyHKOMH 1O 3HAYEHUIO apryMEHTa.
OnpenensaTh MOJO0XKEHUS TOYKHM Ha rpaduke 1o ee KOOpAHHATaM
1 Ha00OPOT.

- Hcnonb3oBaTh  MOHATUS TapMOHMYECKOIO KojieOaHUs U
IPUMEPOB TAPMOHUYECKUX KOJIEOAHUM NIl ONMHUCAaHUS MPOLIECCOB
B (U3UKE U Ipyrux 00JacTsax 3HAHUS.

-Pacnio3HaBath Ha uepTexkax M MOJENAX Pa3IMYHBIX CIIy4aeB
B3aUMHOTO PAacIONIOKEHUS OpsSMbIX U IUIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CYXICHUH

-[IpuMeHsATh NMpHU3HAKKM M CBOWCTBA PACHOJIOKEHHS NPSMBIX U
IIJIOCKOCTEW MPU PEIICHUH 3a4a4.

-M300pakaTe Ha pHCYHKaX M KOHCTPYMpPOBaTh Ha MOJENSIX
NEPIEHANKYIIIPOB ¥ HAKIOHHBIX K IJIOCKOCTH, TPSIMBIX,
napaieNIbHbIX TUIOCKOCTEH, YTI0B MEX1y NPSMON U MIOCKOCTbHIO
1 000CHOBaHHE IOCTPOEHUSI.

-Pemarp 3ajaun Ha BBIYMCIIEHHE T€OMETPHUECKUX BETHYHUH.
-OnpenensaTe U BBIYUCIATH PACCTOSHUS B MIPOCTPAHCTBE.
-O3HaKOMUTBCS C MOHATHEM MapaUIETBHOTO MPOEKTUPOBAHUS U
€ro CBOMCTBAMH.

-Onucanne U XapaKTepUCTHKA Pas3INYHbIX BUJIOB
MHOTOTPaHHHUKOB, MEPEUUCIATh UX JIEMEHThl U CBOWCTBA
-XapakTepu3oBaTh U u300paxarb CEUEHHUs, Pa3BEPTKHU

MHOTI'OTPpaHHUKOB, BBIYUCIIATH IJIOMIAAN HOBerHOCTeﬁ.
-O3HaKoOMIICHUE C BHJaMH CI/IMMCTpI/Iﬁ B IPOCTPAHCTBC,
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dbopMyTUpOBaHUE OMPEACICHUA W CBOWCTB. XapaKTEPHUCTHKA
CUMMETPUH TEJI BPAIllEHNUs U MHOTOTPAaHHHUKOB.

-[IpuMeHATh CBOMCTB CUMMETPHHM IIPU PELICHUHU 33734
-O3HaKOMUTBCS C BHJAMHU Tell BpamieHus, (popMyIupoBaTh HX
OIpeIeNIeHUs] CBOMCTB.

- XapakTepucTHKa U U300paskeHHe TeJ BPaIICHUs, UX Pa3BEpPTKH,
CEUCHMSL.

- 3HaKOMUTBCS € MOHATUAMU IUIOLAAM U 00beMa, aKCUOMaMHU U
CBOMCTBaMH.

- 3yuatb TeopeM O BBIYMCIEHUU O0OBEMOB NPOCTPAHCTBEHHBIX
TeJ, pelleHHe 3a7ay Ha IpUMEHeHHEe (OpPMYJl BBIYUCICHUS
o0bemMoB. M3yuares ¢opMmyn Ui BBIYUCICHHS  IUIOMIAJCH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPALIECHHUS.

- O3HaKOMUTBCSI € METOJIOM BBIYMCIICHUS IJIOLIAAN IOBEPXHOCTH
cdepsl. Pemarh 3a1aun Ha BBIUMCIIEHUE IUIOMIAAEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Pemate 3a1aun Mo MHIAUBUAYAIbHBIM KaPTOUYKaM, KOMIIBIOTEPHOE
TECTUPOBAHUE

- CocTaBisaTh BBl (PYHKIMH MO JaHHOMY YCJIOBHIO, pELIaTh
3a71a4 Ha SKCTPEMYM.

- KoncrpynpoBate u cTpouTh rpauiku GyHKITHH.

- Bemonuate npeoOpazoBanus rpaduka GyHKIUU

- [IpoBOIUTE ¢ MOMOIIBIO TPOU3BOAHON UCCIETOBAHUS (DYHKIIHH,
3alaHHOoU (popMyIIOii.

- YcraHaBnMBaTh CBSI3U CBOMCTB (DYHKLIMU M MPOM3BOJHOM 1O MX
rpadpukam.

- [IpuMeHATs TPOM3BOHON JAJIsl pEIICHUS 33/1a4 HAa HAXOXKICHUE
HanOOJIBIIETO, HAMMEHBIIETO 3HAYCHHS M Ha HaXOXKJICHHE
IKCTpEMyMa

- Pemath 3amaun Ha TpUMEHEHWE WHTETpaja i BBIYUCICHUS

- TOTOBHOCTB U .
(bu3nYecKUX BETMYMH U TUIOIAAeH
CIOCOOHOCTh K
. - IlpumensaTe MaTemaTHuyecKue METOJbl JUISl  pEeUIeHMS
CaMOCTOSITENIbHOM o
TBOpUCCKOi ,f | COACPXKATENLHBIX  3a/la4 M3 PasNHuHbIX obmacTeifi Hayku W
. npakTUKu. VHTepnpeTupoBaTh pe3yJabTaThl C YYETOM pealbHBIX
OTBETCTBEHHON P ITEpHPETHD pe3y yi p
OrpaHUYEHUI
JeSITEIIbHOCTH; .
- HN300paxathb Ha YepTeXax U MOJENsAX HaKJIOHHOMH,
NEepIeHIUKYJIApa U  PACCTOSIHUS, M  OOOCHOBAaHHE CBOUX
cyxneHuil. OrmpeneiacHue W BBIUUCIEHHE PACCTOSIHUM B
npoctpanctse. [Ipumenenre Gopmyi v TeopeM ITAHUMETPHUH TS
pelIeHns 3a1a4.
- O3HaKOMUTBHCS C MOHATHEM MapajlIeIbHOIO MPOEKTUPOBAHUS U
€ro CBOMCTBaMHU
- Bpuncnars miomanm U 00bEMBI MHOTOTPAHHUKOB U TN
BpalIeHUs
- PemaTth npukiagHbIX 3a/1a4 Ha CIOXKHbBIE TPOLIEHTHI
Beimonnenne  WHAMBHUIYANbHBIX  33JaHUM; MUCbMEHHAs
poBepoyHas pabora
- TOTOBHOCTh K | - @opMupoBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTh B OOIIEHUH
KOJUJIEKTUBHOMN paborte, | ¥ COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTAPIIUMHU
COTPYJIHUYECTBY co | - Ilpumepnl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B peabHBIX
CBEPCTHUKaMH B | IIpoIieccax U SIBICHUSX.
00pa3oBaTesbHOI, -Cnoxnast gynkumsi (komnosunusi). [loHsTHe 0 HeNpepbIBHOCTH
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OOIIIECTBEHHO  IOJIC3HOM,
yueOHo-
HCCJIEI0BATEIILCKOM,
IIPOEKTHOM U JAPYTUX BUIAX

JCATCIIBHOCTH,

byHKINHA

- IIpeoOpa3oBbIBaTH
KoseOaHus

- IlpuMeHsATP  NPOU3BOAHYIO K HCCIECIOBaHHUIO (DYHKIMHA U
IOCTPOCHUIO IPa(huKOB.

- IIpuMeHATh TPOU3BOAHYIO JUIS PEILIECHUS 33/1a4 HAa HAXOXKICHUE
HauOOJIBIIEr0, HAMMEHBUIETO0 3HAYeHMsT M Ha HaxXOXJEHHE
JKCTpEMyMa

- Pemare 3amauM Ha NpUMEHEHHME MHTErpala [Ulsl BBIYUCIICHUS
(bU3NUeCKUX BETUYMH U TUIOIIAACH

- Ilpumensrs MaTeMaTHYECKUE METOIBl JI pELICHHUs
COJepXKATeNbHBIX 3aJad W3 pa3IMyHbIX O00JacTeld HayKu H
IpakTUKU. VHTEpnpeTupoBaTh peE3yJIbTAaThl C YyYETOM pPEaIbHBIX
OrpaHUYECHUN

- OOBsACHAT M HOPUMEHATH  (OPMYJBl AN BBIYUCICHUS
pa3MEILEHU, IEPECTAaHOBOK U COUYETAaHUM IIPU PEIICHUH 3a4a4.

- N300paxkaTb Ha PUCYHKAaX W KOHCTPYMpPOBATh Ha MOJAEIAX
NEPIEHIUKYJIIPOB U HAKJIIOHHBIX K IJIOCKOCTHU, IPSAMBIX,
-ApryMeHTHUpPOBaTh CBOU CY)KJIEHUS O B3aMMHOM DPAacIlOJIOXKEHUH
HIPOCTPAHCTBEHHBIX (HUTYD

- [locTpouTh ceueHNs MHOTOI'PaHHUKOB U TEJ BPALLECHUS

- Pematp mpakTHueckue 3aJauyd Ha BBIUYMCICHHME ILIOLIAACH
MOBEPXHOCTH M 00BEMOB IPOCTPAHCTBEHHBIX TEI

JlenoBas urpa, 3alunrTa Npe3eHTalun

rpa¢puk ¢yHkuuu. ["apmoHHUecKue

- OTHOIIICHHE K
npodeccuoHaNbHOM
JeSITeIIbHOCTH KaK
BO3MOXKHOCTH y4acThs B
peleHUH JMYHBIX,
OOIIECTBEHHEIX,
rOCyJIapCTBEHHBIX,
001IeHaIMOHATTBHBIX
npobiuewm;

OnpenensaT LeIM M 3a4a4d  M3Y4YEHHUS MaTEeMaTUKU IIpU
ocoeHuu npogeccuit CI10 u cnennansHocreit CIIO.
-Bomnonuare  apudmerndeckue ASHCTBUS HaJ YUCIAMH, COYETast
YCTHBIC ¥ TUCbMEHHBIE TPHEMBI.

-Haxoaute npubGimkeHHbIe 3HAUEHHs BEIUYMH M MOTPELIHOCTEN
BEIUMCICHU (aOCONIFOTHOH ¥ OTHOCHUTEIIBHOW), CpaBHHUBAThH
YHCIIOBbIE BEIPAXKEHUS.

-Pemiate ypaBHeHUs ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3ioKEHHS
Ha MHOXMTEJIH, BBEJCHHMS HOBBIX HEM3BECTHBIX, MOJCTAaHOBKH,
rpagu4IecKoro MeTo1a).

-Pemars cucremMbl ypaBHEHHUH ¢ TNPUMEHEHHEM DPa3JIMYHbIX
CIoco00B

- IIpuMeHATP TOHATHA NEPEMEHHOW, NMPUMEPBI 3aBUCHUMOCTEH
MEXy IepEMEHHBIMH.

-[IpumensaTs TOHATHS TpaduKa, ONMpEAeTCHUs NPUHAICKHOCTH
TOYKHU TpapuKy GyHKIHU.

-Onpenensate no ¢gopMmylsie NpPOCTEHIIE 3aBUCUMOCTH, BHlAa €€
rpapuka. Belpaxxath 10 Qopmylie OJHOM NepeMeHHOW uepes
JpyTHeE.

-OopmynupoBaTh ONpeaeeHus PyHKIUH.

-Haxonute oOmnactu onpeneneHus U 006J1acTH 3HaUeHUN QYHKIIUU
-[IpuBoauTs  mpuMepsl (QYHKIMOHAIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MPOLEccax U3 CMEXHBIX TUCHUIUIMH

-3HaTh TOHATHUSA rpaduka, ONpenesiaTh MNPUHAUIEKHOCTH TOUYKU
rpaduky GyHKINU.

-Omnpenenate no (opMyine MpocTeliel 3aBUCUMOCTH, BUAA €€
rpaduxa. Beipaxars 1o Gopmyne ogHONW mHepeMeHHOW uepe3

JIpyTHE.
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MeTanpeaMeTHbIC:

- YMCHHC CaMOCTOATCIBbHO

OTIPEEIATh LU
JESATEIIBHOCTH U COCTaBIISTh
IJTaHbI NeSITENIbHOCTH;
CaMOCTOSITEIILHO
OCYIIECTBIIATH,
KOHTPOJIMPOBATh U
KOPPEKTUPOBATh
JESTEIIBHOCTB;
HCII0JIb30BaTh BCE
BO3MOXXHBIE PECYPCHI JJIS

JOCTHXXCHUA ITOCTAaBJICHHBIX

uenen 51 peanuzanuu
IUIAHOB NEeATEIbHOCTH;
BBIOMPATh YCIICILIHbIE
CTPaTeTMH B  PA3IMYHBIX
CUTYyalUsX;

-OmnpenenuTs LETM M 33Jaud  M3yYeHHs MaTeMaTUKUd Npu
ocsoenuu npodeccuit CI1O u cnienmnansaocteid CI1O0.
-Beimonuuth apudmernueckne ASUCTBUS Hall YUCIAMH, COUYETAs
YCTHBIE U MUCbMEHHBIE TPUEMBI.

-Haxoautp npuOmmkeHHbIE 3HAUYEHHS BEMYUH U MOTPELIHOCTEH
BbIUKCICHUM (aOCONIOTHOW U OTHOCUTENIbHOI); CpaBHHUBATh
YHCIIOBBIE BEIPAXKECHUSI.

-Beimonuute pacuersl mo Qopmynam, coaepiKallue paauKaibl,
OCYILECTBIISISE HEOOXOIMMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMSL.

- OnpenenuTh paBHOCHIIBHOCTH BBIPAXKEHUH C pajuKallaMu
-[IpeoOpazoBarb  4yuCIIOBBIE W  OYKBEHHBIE  BBIpAXKEHUH,
coJieprKallye CTereHu, IPUMEHSS CBOMCTBA

-Pemarp ypaBHeHUS ¢ MpUMEHEHHEM BCEX MPHUEMOB (Pa3OKEHHS
HAa MHOXXUTEJIH, BBEACHMSI HOBBIX HEM3BECTHBIX, IOJICTAHOBKH,
rpau4ecKoro MeTo/a).

-Pemiate cuctemMbl ypaBHEHHMH C TPUMEHEHUEM pPAa3IUYHBIX
croco0oB

- Pewmats UPpPALMOHAJIBHEIE, [I0Ka3aTeJIbHbIC u
JorapupMUUECKUE, TPUTOHOMETPUYECKIE YPaBHEHHS
- Pewmats [I0OKa3aTeIIbHbIE, JorapupmMuyecKue u

TPUTOHOMETPUUECKHUE HEPABEHCTBA.

- IlpuMeHUTH NMOHATUS NEPEMEHHOW, NMPUMEPOB 3aBUCUMOCTEH
MEX1y IEpEMEHHBIMU.

-[IpumeHuTh NOHATHSA Tpaduka, onmpeAeraeHUs MPUHALICKHOCTU
TOYKHU TpaQuKy PyHKIHH.

-Omnpenenuts 10 (opMmyse MpocTeiieil 3aBUCUMOCTH, BUAA €€
rpapuka. Beipasuth 1o Qopmyle OJHM TEpeMEHHBIE 4Yepes
JpyTHe.

-dopmynupoBaTh onpeneneHus PyHKINH.

-Haxoaute o0nactu onpeaeneHus u 00J1acTH 3Ha4YeHUN GYHKIUU
-IlpuBectn mpumepbl  (QYHKIMOHAJIBHBIX  3aBUCUMOCTEH B
pEAIBHBIX ITPOLECCaX U3 CMEXHBIX IUCLHUIUIMH
-3HaTh NMOHATUA TpaduKa, ONpeneTIeHUs] TPUHAJIEKHOCTH TOUKH
rpaduKy QyHKIHH.

-Onpenenuts 1Mo QopMyse MpocTEeWIell 3aBUCUMOCTH, BHUJIA €€
rpapuka. Belpaxkars 1o Qopmyne OJIHU IIepeMEHHbIE dYepe3
Ipyrue.

-Boluncnanths 3HaueHHs QYHKUMM 10 3HAUEHHIO apryMeHTa.
OnpenenuTsb MONOKEHHS TOUKH Ha rpaduke Mo ee KOOpAUHAaTaM U
HA000pOT.

- Hcnonws3oBaTh NOHATHS TapMOHUYECKOTO KoJieOaHUS U
IPUMEPOB TapPMOHUUYECKUX KOJeOaHHH Uil OMMCaHUs MPOLIECCOB
B (hu3HKe U Ipyrux o0JaacTsIX 3HaHUN

-IIpencraBuTh B3aMMHOE pPACMOJIOXKEHUE NPSIMBIX, NPAMBIX H
IUIOCKOCTEH, JABYX IUIOCKOCTEH B MNPOCTPaHCTBE, NMPUMEHEHHE
TEOPETUYECKOr0 OOOCHOBaHMS PACIOJIOKEHUS JTaHHBIX (QUTYp B
MPaKTUYECKON U TPOPECCHOHATILHOMN A TEIHHOCTH;

- M300pa3ute Ha pUCYHKAaX M KOHCTPYMPOBAHHE Ha MOJEISAX
NEPIEeHIUKYIIPOB M HAKIOHHBIX K IUIOCKOCTH, MpPSMBIX,
NapaJuIeIbHBIX MIJIOCKOCTEH, YIVIOB MEXAY MPSMOU U TNIOCKOCTHIO
1 000CHOBaHHE OCTPOEHUSL.
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-PemmTh 33729 HA BEIYMCIICHNE T€OMETPHYECKUX BETUYHH.

- OnuceIBaTh PacCTOSHUS OT TOYKU JI0 IJIOCKOCTH, OT MPSIMOM /10
IUIOCKOCTH, MEXIy IUIOCKOCTSMH, MEXIY CKpPEIIMBAIOIIUMHUCS
HPSAMBIMH, MEXKAY IPOU3BOJIBHBIME (PUTYpaMH B IIPOCTPAHCTBE.
-ApryMeHTHPOBATh CBOHM CYXKAEHHS O B3aHMHOM PacIOJIOKEHUH
IPOCTPAHCTBEHHBIX (QUTYP

- Onmcatp ¥ XapakTepu3OBaTh  Pa3IUYHBIC
MHOTOT'PaHHHUKOB, TIEPEUNCIIUTh UX 3JIEMEHTHI U CBOICTBA.
-M300pa3uTe MHOTOTPaHHUKH ¥ BBIIOJIHUTH IIOCTPOCHUS Ha
M300paKEHHSIX 1 MOJIEIISIX MHOTOTPAaHHUKOB.

-[IpumeHnTs CBOHCTBA CHMMETPUM TpU PEUICHUH 33/ad.
Hcnonb30BaTe NPUOOPETEHHBIE 3HAHUS JJIS WCCICHOBAHUS H
MOJIETTMPOBAHMS HECTIOXKHBIX 3a71a4.

-XapaKkTepu30BaTh M N300pakaTh TEJIa BPAIICHUS, UX Pa3BEPTKH,
CEeYCHUSI.

-Pemarp 3amaun Ha TMOCTpOEHME CEUYCHMIA, BBIYUCICHHE JUIWH,
PACCTOSIHUH, YTIIOB, IUIOIIA/ICH

-Pemarp 3amaun Ha npuMeHeHue (GpopMyIl BEIYUCIEHUS 00HbEMOB
POCTPAHCTBEHHBIX TEIL.

- Pemarp 3amaun Ha BBIYMCICHHE IUIOMIACH MOBEPXHOCTEH
MHOTOTPAaHHHUKOB U TEJI BPAILICHHS.

- M3ydaTh neKkapTOBBIE CHCTEMBl KOOPAMHAT B IPOCTPAHCTBE,
MOCTPOUTHh MO 33aJaHHBIM KOOPAWHATaM TOYEK M IUIOCKOCTEH,
HaXOJHUTh KOOPAMHAT TOYEK

BHUJIBI

- YMEHUE MPOAYKTHUBHO
o0mmaTbes u
B3aMMO/IEVICTBOBATh B
nporecce COBMECTHOM
JeATETbHOCTH, YYUTHIBaTh
O3 Jpyrux

YYaCTHUKOB JI€SITE€IbHOCTH,
3¢ (HeKTUBHO paspemarb
KOH(JIUKTBI;

-OnpenenuTs LI M 33Jaud  M3y4eHHs MaTeMaTUKU Ipu
ocoeHuu npogeccuit CI10 u cnennansHocreit CIIO.

- OcBOMTh MJIeM PpACIIMPEHUs MOHATUS O YHUCIE Kak crocoba
MOCTPOCHHUST HOBOTO MAaTEMaTHUYECKOTO ammapaTa Ui PeIieHHs
IPAaKTUYECKHX 3a/1a4 U BHYTPEHHUX 33J]a4 MaTeMaTHKH
-Bemmonauth apudpmernyeckre ASUCTBUS HaJ YUCIAMH, COYETas
YCTHBIE ¥ TUCbMEHHbIE TPHEMBI.

-Haxoauts npubnmkeHHbIe 3HAUSHHS BEJTMYUH U TTOTPEITHOCTEH
BbIUUCIICHUH (aOCOJMIOTHOH W  OTHOCUTENBHOH), CpaBHEHHE
YHCIIOBBIX BBIPA)KEHUIA.

-Pemats ypaBHEHMsI ¢ IpUMEHEHHEM BCEX MPUEMOB (Pa3NIOKEHHS
Ha MHOXMTEIH, BBEJCHMS HOBBIX HEM3BECTHBIX, MOJCTAaHOBKH,
rpagu4IecKoro MeTo1a).

-Pemate cuctembl ypaBHEHUH C TNPUMEHEHHEM pa3IMYHBIX
croco0oB
- Ilpumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEM B pealbHbIX
nporieccax v SIBICHUSX.

-CrnoxxHast ¢yHkuus (kommnosunus). IIoHATH O HempepbIBHOCTH
byHKIUA
- [IpeobpasoBare rpadux GpyHkuu. ["apmMoHndeckue koaeOaHus
- IlpumeHsTh NPOU3BOAHBIE K MCCIEAOBAHUIO (YHKIUN H
MOCTPOCHMIO IPa(hUKOB.

- [IpuMeHsATh POU3BOIHBIE JIJISI PEIICHUS 3a/1a4 Ha HAXOXKCHHE
HauOOJIBIIEr0, HAMMEHBIIET0 3HAYeHMs M Ha HaXOXJIEHHE
IKCTpEMyMa
- Pemath 3amaun Ha NpUMEHEHUE WHTErpaja JJs BBIYHUCICHUS
(UBUYECKUX BEIMYMH U TIIOMAACH

- IlpumeHsTh MaTeMaTHYECKHUE  METOJbI

JJI PCIICHUSA
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COJIepKaTeNbHBIX 3aJjad M3 pa3IMYHBIX 00JacTeil Hayku H
npakTuku. UHTEpnpeTHpoBaHue pe3yabTaTOB C YUYETOM PEabHbBIX
OrpaHUYECHUI

- OOBsACHAT, W TNPUMEHITH GOPMYILI JJS  BBIYUCICHUS
pa3MeIIeHH, TePeCTaHOBOK U COUETaHUM MPU PELICHUH 3a/1a4.

- M3o0OpaxxaTh Ha PUCYHKaX W KOHCTPYHPOBAHUE HA MOMACISAX
NEPIEeHIUKYIIAPBI U HAKJIOHHBIE K TIOCKOCTH, IPSIMBIX,
-ApryMeHTUpOBaTh CBOU CYXKJIEHHUS O B3aUMHOM PACIOIO0KEHUU
MIPOCTPAHCTBEHHBIX (QUTYD

- [TocTpouTth ceueHust MHOTOTPAHHUKOB U TEJ BPAIICHUS

- Pemarp mnpakTuyeckue 3alayd Ha BBIYUCICHUE IUIOIIAJCH
MOBEPXHOCTH U 00BEMOB MTPOCTPAHCTBEHHBIX TEJ

- M3yuaTe nexapTOBbIE CUCTEMbl KOOpAMHAT B IMPOCTPAHCTBE,
MOCTPOUTH M0 3aJaHHBIM KOOpJWHATaM TOYEK U IIOCKOCTEH,
HAXOJHUTh KOOPJIMHAT TOUYEK

- Boruncinuth paccTossHUS MEXKy TOUKaMHU, KOOPAMHAT CEPEIUHbI
OTpe3Ka.

- 3HaTh CBOMCTBAa BEKTOPHBIX BEJIUYHMH, IMpaBUIA Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MpaBUJIA HAXOXKICHUS
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, MpaBHIa JCHCTBHUS C

BCKTOpaMH, 3aJaHHbIMHA KOOpJAUuHAaTaMHU. HpI/IMeHﬂTI) npu
PCLUICHUHU 3a/ia4 Ha HeﬁCTBI/IH C BCKTOpaMH.
- 3Hartb CKaJIIpHBIC MPOU3IBCACHUA BCKTOPOB, BCKTOPHOI'O

YpPaBHEHHs MpsIMOM UM IUIOCKOCTH. IIpumensTh Teopum npu
peuleHuu 3a7ad Ha JEHWCTBHS C BEKTOpaMHU, KOOPJAMHATHBIN
METOJI, IPUMEHATb BEKTOPA Ul BBIYMCIICHUS BEJIUYHMH YIJIOB U
pacCTOsIHUS BEKTOPOB

- BIIaJcHHE  HaBBIKAMU
MO3HABATEJIbHON, y4eOHO-
HCCJIeI0BATEIbCKOM u
MPOEKTHOW  JI€SITEBbHOCTH,
HaBLIKAMHU paspeneHus
npoOJeM; CIOCOOHOCTh W
TOTOBHOCTD K
CaMOCTOSITEIBHOMY TOUCKY
METOJI0B pereHus
MPaKTUYECKHUX 3aja4,
MPUMEHEHUIO  PA3JIMYHBIX
METOHO0B MMO3HAHUS;

[EN U 33]]a4¥ U3YYEHUS] MaTEeMAaTUKH IIPU OCBOCHUH IpodeccHii
CIIO u cnenuansHocren CI1O

-Haxomute npubnmxkennsle- OnpenenuTh 3HAUYEHUS BEIHYUH U
MOTPEIIHOCTeH BBIYHCIECHUN (a0COMOTHON M OTHOCHUTEIHHOW);
CPaBHUTD YUCIIOBBIC BHIPAKECHHUS.

- OcBoUTh UAEH pACIIMPEHHs TMOHATHS O YHCIE Kak crocofa
MIOCTPOEHUS. HOBOTO MaT€MaTHYEeCKOro amrapaTta Jjs peleHHus
MPaKTUYECKHX 3a/1a4 U BHYTPEHHUX 3a/1a4 MaTEMaTUKHU

- Pemath ypaBHEHUS C MPUMEHEHUEM BCEX MPUEMOB (Pa3I0KEHHUS
HAa MHOXKWTEJU, BBEJCHHUS HOBBIX HEW3BECTHBIX, IMOJCTAHOBKH,
rpadpuyeckoro Merona). PemaTh cucTeMbl ypaBHEHUH C
MPUMEHEHUEM Pa3JIMYHBIX CMoco00B. O3HAKOMHUTH C OOIKUMHU
BOIIPOCAMM PEILIECHUS HEPABEHCTB U MCMOJIb30BaTh CBOMCTBA U
rpaduku QyHKIIUU TIPHU PEIICHUN HEPABEHCTB.

- Pemate HepaBeHCTBa M CHCTEMBbI HEPABEHCTB C MPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

- Pemath 3a71aun Ha HAXO0XK/IEHUE CIIOKHBIX MPOLEHTOB

- IlpumeHsTh NPOU3BOAHBIE K MCCIEAOBAHUIO (YHKIUN H
MOCTPOCHMIO IPa(hUKOB.

- [IpuMeHUTh TPOU3BOHBIE ISl PEILIEHUS 33/1a4 Ha HaX0XKJIEHUE
HauOOJBIIET0, HAUMEHBIIET0 3HAYEHUS W Ha HAXOXKJICHUE
JKCTpEMyMa

- ApryMeHTHUpOBATh CBOU CYXKJEHUSI O B3aUMHOM PAaCIOI0KEHUU
MIPOCTPAHCTBEHHBIX (QUTYD

- [locTpouTh CeueHMsI MHOTOTPAHHUKOB U TEJl BpAllleHUS
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- Pemmte mnpakTHMYeckWe 3aJadyd HAa BBIYUCICHHE IUIOIIANECH
MOBEPXHOCTU M 00BEMOB IPOCTPAHCTBEHHBIX TEJ

- TOTOBHOCTb U
CIIOCOOHOCTh K
CaMOCTOSITEJIbHON
MH(OpPMaLMOHHO-
II03HABATEJIbHOM
NeSITeIbHOCTH, BKJTIOYast
yYMEHUE OPUEHTUPOBATHCS B
pa3IMYHBIX MCTOYHUKAX
UHGOpPMALIUY, KPUTHYECKU
OLICHUBATh "
UHTEPIPETUPOBATH
uH(pOopMaLIo,

MMoJIy4a€Myro U3 pas3jIMvIHbIX
HCTOYHUKOB,

-OnpenenuTs LeNMM W 337a4d  M3YYCHUS MATEMaTHKH IpU
ocoernu npodeccuit CI1O u cneunansuocreit CIIO.

- OCBOUTH HJEM PACHIMPEHUs] MOHATHA O YUCIE KaK CHocoda
MMOCTPOCHUS HOBOTO MATCMATHUUYCCKOI'O armapara IOjd pCuICHUA
NPaKTHYECKHX 33a]a4 U BHYTPEHHUX 3374 MaTEeMaTHKH
-Bommonauth apudmernyeckre ASUCTBUS HaJ YUCIAMH, COYeTas
YCTHBIE U INCbMEHHBIE TPUEMBI.

-HaXOI[I/ITB HpI/I6JII/I)KeHHbIe 3HAYCHHA BCJIMYHUH U IMOIPCIIHOCTU

BBIYMCIICHHH  (aOCOMIOTHOW ©  OTHOCHUTENIBHOH); CpPaBHUTH
YHCIIOBBIC BBIPAKCHUSI.
-[IlpumeHuT,  MaTEeMaTH4eCKHE  METOJBl  JUISL  pPEIICHUs

COJepXKATeNbHBIX 3aJad W3 pa3IMyHBIX O00JlacTeld HayKH U
IpakTUKU. VIHTepnpeTupoBaTh pe3ysIbTaTOB C YYETOM pealbHBIX
OrpaHUYECHUI

-IIpuMeHNUTh TNPOU3BOAHBIE K MCCIENOBaHUIO (QYHKUUH H
MOCTPOCHHIO TPa(UKOB.

- [IpuMeHUTs MPOU3BOAHBIE JUISl PELICHMS 3a/1ad Ha HAXOXKICHHE
HauOOJbIIEr0, HAUMEHBUIETO 3HAYEHUS] W Ha HAXOXKICHHUE
IKCTpEMyMa

-ApPryMEHTUPOBATh CBOMX CYXIEHUI O B3aUMHOM PacCIOJIOKEHUU
HIPOCTPAHCTBEHHBIX (HUTYD

- IlocTpouTh cedeHHsT MHOTOIPDAHHMKOB M TEJI BpallCHMUS.
[IpuMeHATh CBONCTBA CHMMETPUM IIpM  PELIEHUM  3a7ad.
Hcnonp3oBaTh NpUOOPETEHHBIX 3HAHUWA MJI MCCIEAOBAaHUSA U
MOJIEJIMPOBAaHUS HECIIOKHBIX 3314

- Pemare mnpakTudeckue 3amauM Ha BBIYMCIICHHME IUIOLIAEH
MOBEPXHOCTU M 00BEMOB IPOCTPAHCTBEHHBIX TEJ

-3HaTh CBOMCTBa BEKTOPHBIX BEJIMYMH, MpPaBHJIA Pa3IOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIpaBUiIA HAXOXKICHUS
KOOPJIMHAT BEKTOpa B IIPOCTPAHCTBE, IpaBHJIA JEHUCTBHU C
BEKTOpPaMH, 3aIaHHBIMUA KOOPJAUHATAMM.

-IIpuMeHUTs IpH pelIeHUN 3a]1a4 IEUCTBUS C BEKTOPaMHU.

-3HaTh  CKaJsIpHBIE IIPOU3BENCHUS  BEKTOPOB, BEKTOPHBIC
YpaBHEHUs TMpsAMOM M IUIOCKOCTH. [IpuMeHsTH Teopum npu
pelIeHUU 3a7a4 Ha JEHUCTBUSA C BEKTOpaMHU, KOOPAWUHATHBIN
METO/1, IPUMEHEHUE BEKTOPOB ISl BEIYKMCIICHHS BEIUYUH YIJI0B U
pPacCTOSIHUN BEKTOPOB.

- BIAQJCHHE SA3BIKOBBIMU
CPEICTBAaMHU: YMEHHE SICHO,
JIOTUYHO M TOYHO H3JIarathb
CBOIO  TOYKY  3pEHHs,
HCIIOJIb30BaTh a/IeKBaTHbBIE
A3BIKOBBIE CPE/CTBA;

- O3HAaKOMHUTBCA C POJBIO MaTEeMAaTUKH B HayKe, TEXHMHKE,
HKOHOMHKE, MH(OPMAIIMOHHBIX TEXHOJOTUSAX M TPAKTHUYECKOH
JeSITEIbHOCTH.

-O3HaKOMUTBCS C LEIAMU M 33JadyaMy M3YyYEHUs MaTeMaTHKU
npu ocBoeHuu npodeccuit CI1O u cneunansHocteit CI10

- BoinonuATh apudmMernueckue ASHCTBUS HaJl YUCIAMH, COYETas
YCTHBIE U MUCbMEHHBIE TPUEMBI.

- BeimosnHuTh pacyersl mo ¢GopmynaM, COJEp)KalluM paauKabl,
OCYIIECTBIISI1 HEOOXOIMMBbIE MTOJICTAHOBKHU U MpeoOpa3oBaHUs

- IlpeoOpazoBaTh UHUCIOBbIE U OYKBEHHBIE BBIpAKEHUH,
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COJIepKalIuX CTEIICHU, TPUMEHSISI CBOMCTBA

- Bommonnuts npeoOpa3oBaHHsT  BBIPQXKEHUH, MPUMEHATH
(bopMyIbl, CBA3aHHBIE CO CBOMCTBAMU CTENeHEN U JlorapupmMoB

- N3obpaxkaTh yriabl BpalleHUs HAa OKPYKHOCTH, COOTHOCHUTH
BEJIMYUHBI YIJIA C €r0 PaCIOJI0KEHUEM.

- IIpuMeHATh OCHOBHBIE TPUIOHOMETPUYECKUE TOKIAECTBA IS
BBIUUCIICHUS 3HAYEHUI TPUTOHOMETPUYECKUX (PYHKLUI IO OJHOM
U3 HUX

- W3yunTe oOCHOBHBIE (OPMYJIBI TPUTOHOMETPUH: (HOPMYJIBI
CIIOXKEHMS, yIIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKUX (DYHKLMH B IPOU3BEACHUE U IIPOU3BEICHUS
B CYMMy U TIIpUMEHEHUE I[P BBIYUCICHUM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAXKCHUSI U YIIPOLLEHUS €T0.
-O3HaKOMUTBCS C J0KA3aTEIbHBIMU PACCYKJIEHUSMU HEKOTOPBIX
CBOMCTB JIMHEWHOW W KBaJpaTUYHOW (YHKIHH, TPOBECTH
UCCIICIOBaHMS JIMHEHHOM, KyCOUHO-JIMHEHHOH, TPOOHO-TMHEHHOM
U KBaIpaTUYHON (YHKLUH, TOCTPOUTH UX IPaUKH.
-O3HaKOMUTHCS C  noHATHEM  rpaduka, OIPENEIUTh
NPUHAIICKHOCTH TOYKH Tpaduky QyHKuuu. OnpenaenuTs Mo
dbopmyie npocTeiiel 3aBUCUMOCTH, BUJa ee rpaduka. Boipazuts
o opmysie oHON IEpEeMEHHOM Yepe3 IpyTHe.

-[Toctpouts 1 untath rpaduku pyHkuuu. Mecnenopars GyHKIUY.
-CoctaButh BHABl (QYHKIMHA 1O JTaHHOMY YCJIOBHIO, PpEIIaTh
3aJ]a4M Ha DKCTPEMYM.

-Bemonaute npeoOpazoBanus rpaduka GyHKIUNA

-[IpumMeHuTr  MaTeMaTH4YEeCKHME  METOABl Ul pELICHHUs
COJIEp)KaTeNbHbIX 3aJad4 M3 pa3jMYHbIX o00JlacTel Hayku U
IIPAKTUKU.
-nTepnpernposath
OrpaHUYECHUN
-Pemiate panuonanpHble, HppalMOHANbHbBIE, IOKa3aTelbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

-Pemiate pannoHnanbHble, IOKa3aTeIbHbIE U TPUTOHOMETPUUYECKUE
HEPABEHCTBA.

-OopMmynupoBaTh W TPUBOAMTH JOKA3aTeNIbCTBA IPU3HAKOB
B3aMMHOI'0 PACIIONIOXKEHUS NPAMBIX U IUI0CKOCcTel. Pacrio3Hate Ha
yeprexax U MOJAENAX  pPa3IMYHBIX CJIy4aeB  B3aWMHOIO
pacrojIokKeHUs NMPSAMBIX U IUIOCKOCTEHM, apryMEHTHPOBATh CBOMX
CYKIECHUM.

-ApryMeHTHpPOBaTh CBOU CYXKJIEHHUS O B3aHUMHOM DPAacCIIONIOXKEHUH
IIPOCTPAHCTBEHHBIX puryp [IpumeHsTh CBOIICTBA CUMMETPUU MIPU
pemieHMH 3agad. Vcronb3oBaTh NPHOOpPETEHHBIE 3HAHUS UL
MCCJIEIOBAHMSI U MOJIETTMPOBAHUS HECIIOXKHBIX 3aJ1a4.

PE3YIbTAThI C Y4€TOM PCAIbLHBIX

- BIJAJICHUE
MO3HABATEJILHOMN
pedIieKCHl KaK OCO3HAHHS
COBEpIIAEMBIX JIEUCTBUM U
MBICJIUTEIBHBIX TPOLIECCOB,
1504 pe3yiIbpTaToB "
OCHOBAaHMH, TPAHUL] CBOETO
3HaHUA U HE3HAHUA, HOBBIX
MO3HABATEJIbHBIX 3a/a4 |

HaBbIKaMH

- O3HAaKOMHUTBCA C POJBIO MAaTEMaTUKH B HAyKe, TEXHHUKE,
HSKOHOMHUKE, HH(QOPMAIIMOHHBIX TEXHOJOTHSIX M MPaKTHUYECKOM
JESATEIIBHOCTH

- IlpumeHUTH CBOMCTBA CHMMETPUU IIpU DEIICHHHM 3a7ad.
Hcnonb30BaTe NPUOOPETEHHbIE 3HAHUS JJIS WCCIEIAOBAHUS H
MOJICJINPOBAHNUS HECIIOKHBIX 3a/1a4.

- PemaTh 3a1aun Ha BBIYMCIIEHUE CIIOKHBIX ITPOLIEHTOB
-Brimonnute nmpeobpaszoBanus rpaduka GpyHKIAN

-IIpoBecTH ¢ MOMOIIBIO MPOU3BOAHON MCCIEIOBaHUS (DYHKIHMH,
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CpenCcTB
JIOCTYKCHMUS;

TSt X

3alaHHOoN (hopMyITOii.
-YCTaHOBUTH CBS3M CBOMCTB ()YHKIMH M IMPOU3BOJHOM MO HX

rpadukam.
-[IpuMeHUTs TPOM3BOIHYIO /ISl PEIICHUS 3a7ad Ha HAXOXKICHHE

HauOOJBIIET0, HAWMEHBIIEr0 3HAYCHHWS U Ha HaXOXKJICHHE
IKCTpEMyMa

-Pacioznate Ha uepTe’kax M MOJAENAX PA3IMYHBIX CIy4acB
B3alMHOTI'O PACIIOJIOKCHUA MPpAMBIX u HHOCKOCTCI‘/JI,

apryMEHTHPOBATh CBOUX CYXKICHUS.

-AprymMeHTUPOBaTh CBOU CY>KJEHHUS O B3aUMHOM PaCIIOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYP

- Pemars 3amaun Ha BBIYHCIEHHE OOBEMOB H INIOMIANEH
MMOBEPXHOCTEH MHOTOIPAHHUKOB W TEJI BPAIICHUS.

-  HCJICYCTPEMIICHHOCTL B

IIOUCKax n IIPUHATUH
peLIeHuH,
C000pa3UTETHLHOCTh u
UHTYULIUSA, pa3BUTOCTH
[IPOCTPAHCTBEHHBIX
MpeICTaBICHHUIA;
CIOCOOHOCTh

BOCIIPUHUMATh KpacoTy |
TapMOHUIO MUDA;

-Pacrio3nate Ha JepTeiKax U MOACIIAX Pa3IMYHbIC Cllydau

B3aUMHOI'0 pacnoIOKEeHUs MPSAMBIX u IIJIOCKOCTEM,
apryMEHTHUPOBATh CBOU CY>KJCHUS.
-ChopMynupoBarh  omnpeaeneHus, TMpU3HAKKW H  CBOICTBa

NapauIeJIbHBIX U NEePIEHANKYISPHBIX INIOCKOCTEH, IBYTPAHHBIX U
JIMHEUHBIX YTJIOB.

-BpINONHUTE MOCTPOEHUS YIJIOB MEXKIY MNPSAMBIMH, NPSAMON U
IUIOCKOCTBIO, ~ MEXIY  IUIOCKOCTAMH IO  ONHCAaHHIO MU
pacrno3HaBaHHE UX Ha MOJETIAX.

-[IpuMeHUTh NpPU3HAKU U CBOICTBA PACIOJIOKEHUS MHPSIMBIX U
IJIOCKOCTEN MPH PEIICHUH 33/1a4.

-M300pa3uTe Ha pUCYHKAX M KOHCTPYMPOBAHME Ha MOJEIAX
NEPIEeHIUKYJIAPOB M HAKIOHHBIX K IUIOCKOCTH, MpPSMBIX,
napajIeNIbHbIX IUIOCKOCTEH, YIII0B MEXy NPSMON U MJIOCKOCTHIO
¥ 000CHOBaHUE TTOCTPOCHUSI.

-Pemts 3aaun Ha BBIYMCIIEHUE FEOMETPUUECKUX BETHMUHUH.
-Onucarp paccTOsHUSA OT TOYKU 1O IUIOCKOCTH, OT MPSAMOM 10
IUIOCKOCTH, MEXIY IUIOCKOCTAMM, MEXIY CKPEUIMBAIOLIMMUCS
IPSIMBIMHU, MEKY TPOU3BOJIBHBIMU (pUTypaMH B IPOCTPAHCTBE.
-M300pa3ute Ha depTrexax M MOJENAX PACCTOSHUA H
000CHOBaHHME CBOUX cCyxkaeHuil. Onpenenutb U BBIYUCIUTH
paccTosHuil B mpocTpaHcTBe. [IpuMeHUTh (GOpMyNBI U TEOPEMbI
IUTAaHUMETPHH JUI PEeLIeHUs 3ajiau.

- 3HaTh TMOHATHS NAPaUIETbHOTO TPOEKTUPOBAHUS U  €r0
CBOMCTBA.

- ApryMeHTHpOBaTh CBOU CYXJIECHHS O B3aUMHOM DPACIIOJIOKEHUU
IPOCTPAHCTBEHHBIX (HUTYD

- Omnwucare W XapakTepu3oBaThb  pa3JIMYHbIE
MHOT'OTPaHHHUKOB, IIEPEUNCIUTH UX DJIEMEHTBI U CBOWCTBA.
- N300paxaTh MHOTOrpaHHUKM M BBIIOJHATH IOCTPOEHMS Ha
U300paKeHHUSIX U MOJIEIISIX MHOTOTPaHHUKOB.

- BoluncnsaTe TMHEWHbIE 371€MEHTHI U YTJIbl B TPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBATh CBOM CYXICHUSI.

- XapaktepuszoBatb W H300paxaTh CEUEHUS,
MHOT'OTPaHHHUKOB, BBIYHMCIIATH IUIOIIAIN TOBEPXHOCTEH.
- [locTpoenue nmpocrelmmx ceueHnit Kyda, Ipu3Mbl, TUPAMUIBL.

- OcBOUTH BUJBI CUMMETPUU B IPOCTPAHCTBE, (OPMYIHPOBATH
omnpefieNieHuss U CBOWCTBA. XapaKTepuU30BaThb CHUMMETPHUIO TeJ
BpallleHUs] U MHOTOTPAaHHUKOB.

BUEI

pa3BepTKH
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-M300pakaTh OCHOBHBIC MHOTOTPAHHHMKH W BBITIOJHITh PUCYHKH
10 YCIIOBUSIM 3a7a4

-O3HaKOMHUTBLCS C BHJAMH TeJl BpalieHus, chOpMyIUpOBaTh HX
OIIPENIEIICHUS U CBOMCTBA.

- XapakTepu3oBaTh U U300pakaTh TeJIa BPAIICHHS, ©X Pa3BEPTKH,
CECUCHHS.

- Pemarp 3amaum Ha MOCTpPOEHHUE CEUEHHMM TeN BpalleHUs,
BBIYUCIIATh JUIMHY, PACCTOSIHMSA, YIJIbL, Iwomaau. IIpoBoauTs
JI0Ka3aTeJIbHbIE PACCYXKJCHUS TIPU PEIICHUH 3a/1ad4.

-IIpuMeHATh CBOMCTBA CUMMETPHUM IIPU PELICHUU 3a7a4 Ha Tella
BpaIeHus, KOMOMHAIINIO TEJl.

- OcBouTh MNOHATUSA IUIOHIAAM H 00BEMa,
CBOMCTBaMH.

- 3Hath (QOpMYJIBI IS BBIYHCICHUS IUIOMIAJCH MOBEPXHOCTEH
MHOTOT'PAHHUKOB W TEJ BpallCHUS.

- Pemarp 3amauM Ha BBIYMCICHHE IUIOWIAJEH MOBEPXHOCTH
MPOCTPAHCTBEHHBIX Tl

- OCBOUTH OHATHUS BEKTOPA.

- M3yunTh AEKApTOBYHO CUCTEMY KOOPAMHAT B IPOCTPAHCTBE,
MOCTPOUTh IO 3aJlaHHBIM KOOpJIMHATaM TOYKH W IIJIOCKOCTH,
HAaXOJUTh KOOPJAUHATHI TOUEK

aKCuoMaMu H

npeaMeTHbIE:
- OmpenenuTh 3HAYEHUS MAaTEMAaTUKH B HAyKe, TEXHUKE,
- c(hOpMHPOBAHHOCTH y
o 9KOHOMHUKE, HHq)OpMaHI/IOHHI)IX TCXHOJIOTUAX H HpaKTI/I‘-ICCKOI/I
peACTaBICHUM 0
JEATEILHOCTH.
MAaTCMATHUKEC KakK qacTHu
o - HpI/IMeHI/ITB MATCMATHYCCKUC MCTOAbI JJIA pCHIeHI/IH
MUPOBOW  KYJIBTYpPBl H .
COJICpXKATENbHBIX 3allad W3 pa3jMYHbIX O00JlacTeld HAyKH U
MECCTC MaAaTCMAaTHUKHU B
N IIpakTUKU. HHTEeprnperupoBaTh pe3yiapTaT C y4E€TOM peajbHBIX
COBPEMEHHOM N
OrpaHHYCHUH.
LHUBHIN3ALMH, clocobax o "
o - O3HaKOMI/ITBC$I C HpI/IMeHeHI/IeM KOpHeI/I U CTCIICHCU HpI/I
OIMCaHUsA SIBJICHUU
BBIUHCJICHUH CPEHUX, IETICHUH OTPE3Ka B «30JI0TOM CEYCHHUM).
pearbHOTO MHupa Ha

MAaTEMAaTHYCCKOM A3BIKC,

-Pemuts IMMPUKIAAHBIC 3a1a4Y1 Ha CJIIOKHBIC ITPOLCHTBI

- c(hopMHPOBAHHOCTH
IIpeCTaBICHUN 0
MaTeMaTH4eCKHUX

MOHATHUAX KaK BaKHEHIIINX
MAaTEMaTHYCCKUX MOACIIAX,
MMO3BOJAOIIUX OIIMCHEIBATH
u n3y4daTb Pa3HBIC
MMpOoHECChl U ABJICHUA,

-O3HaKOMHUTBCSI C TOHSATHEM KOpPHS N- CTENEHH, CBOHCTBAMH
paauKaIoB U IIPABUJIAMHU CPAaBHEHHS KOPHEH.

-OnpeaenuTh paBHOCUJIBHOCTH BBIPAXKEHUH C pajiKaIaMH.
-O3HaKOMUTBCS C TOHATHEM CTENEHM C JECHCTBUTEIBHBIM II
N3yunTh paauaHHBIA METOJ HM3MEPEHHUS YIJIOB BPAIlCHUS U X
CBSI3U C TrpagycHod Mepoil. M300pa3ute yriel BpalleHHs Ha
OKPY’KHOCTH, COOTHECTH BEIMYMHBI yIja C €ro pacroIOKEHUEM
[IOKa3aTesIeM

-O3HAaKOMUTBCS C  TOHATHEM IEPEMEHHOW, MpUMepaMu
3aBUCUMOCTEHN MEXAY IIEPEMEHHBIMHU.
-O3HaKOMUTBCS c MIOHATHEM rpaduxka, ONPENIEIUTh

NPUHAAIEKHOCTh TOYKM Tpaduka QyHkiuu. OnpeaenuTs Mo
dbopmyse mpocTeieit 3aBUCUMOCTH, BT ee Tpaduka. Beipazuts
(bopMyIbl OHOI TepeMeHHON yepe3 IpyTue.

-O3HaKOMUTBCS C OIpeAenaeHueM QYHKIUH, cHOpMYIHUpPOBATH
ero

-Haiitu obnactu onpenenenus u o01acT 3HAYEHUN QPyHKIIUU
-O3HaKOMUTBCSI C TOHSATHEM OOPATHBIX TPUTOHOMETPHUYECKUX

GyHKIHI.
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-M3yunTh omnpeneneHus apKCHHYCa, apKKOCHHYCA, apKTaHI€HCA
qucia, ChopMyIHpPOBATH UX.

-O3HaKOMUTbBCS C IpUMEpaMH (PYHKLMOHAIBHBIX 3aBUCUMOCTEH B
peaNIbHBIX IIpOLEccaxX U3 CMEXHbBIX JTUCHUIUINH.

-CocTaBuTh BUABl (QYHKUUH IO JAHHOMY YCJIOBHIO, PEIIUTh
3aJ]a4M Ha IKCTPEMYM.

-BeimonuTh npeodpazoBanus rpaduka GyHKIUHA

-O3HaKOMUTBCS €  IOHATHEM  IIEPEMEHHOH, IpUMEpaMu
3aBHCHUMOCTEN MEXIY IEPEMEHHBIMH.

-O3HaKOMUTBCS c  moHsTHeM  rpaduka, OIIpEAEIUTh
INPUHAJIEKHOCTH TOYKM TIpaduka (GyHKkuumu. OnpenenuTs 0
dopmyrne mpocTeliield 3aBHCHMOCTH, BHIBI €€ Tpaduka.
Bripaszutb GpopMyIibl 0JTHON IEPEMEHHOM Uepe3 ApyTHe.
-O3HaKOMUTHCS € ompeesieHueM QyHKIMH, CPOPMYITUPOBATH
-Bbruncnants 3HaueHns GyHKUUH 10 3HAUEHUIO apTyMEHTa.
-OnpenenuTh MOJI0KEHNE TOYKH Ha rpaduke Mo ee KOOpaAuHATaM
1 Ha00OPOT.

-O3HaKOMUTBHCS C TIOHATUEM HENPEPHIBHOM MNEPUOIUUECKOMN
¢ynkuuu, chopMyIHpOBaTH CBOHCTBA CHHYCa M KOCHHYCA,
HOCTPOUTD UX I'paduKH.

-O3HaKOMHUTBCSI C TIOHATHEM TapMOHHUYECKUX KojeOaHui H
OpUMEpaMu  TapMOHUYECKUX  KOJeOaHUM A oNucaHUs
IIPOLIECCOB B (PU3UKE U APYrUX 00JACTIX 3HAHUU.

-O3HaKOMUTBCS C TOHITHEM ITPOU3BOHON

-MByauts w  chopMmynmupoBaTh €€  MEXaHWYECKHH U
FEOMETPUYECKUN  CMBICH, M3YYUTb QJITOPUTM  BBIYHACICHUS
IIPOM3BOJHON Ha MPUMEPE BBIYMCIEHUS MITHOBEHHOM CKOPOCTH U
YIJI0BOro KO3 GUIMEHTa KacaTeIbHOM.

-CocTaBUTh ypaBHEHUs KacaTelbHOU B OOIIEM BH/IE.

-YcBouth npasuia JuddepeHupoBaHus, TaOIHUIbl TPOU3BOAHBIX
AJIEMEHTApHbIX (PYHKUMNA, TPUMEHUTH Ui Ju(depeHIMpOBaHUS
(byHKLUH, COCTaBUTh YPABHEHUS KacaTelbHOM.

-M3yuuTh TEOpeMBbI O CBS3U CBOWCTB (DYHKLIMU U MPOU3BOAHOM,
chOopMyIHUPOBATH HX.

-IIpoBecTn ¢ MOMONIBIO MPOU3BOMHON HCCIIENOBAHUS (YHKIIUH,
3aJJaHHOI (POpMYITOH.

-YCTaHOBUTH CBSI3M CBOWCTB (PYHKIIMM M TPOU3BOAHON IO MX
rpadukam.

-IIpuMeHUTh MPOU3BOJAHYIO JJISl PEIICHUs 337a4 Ha HAaXOXKICHHE
HauOOJBIIEr0, HAUMEHBUIETO 3HAuYeHWss M Ha HaxOoXJEHHe
AKCTpEMyMa

-O3HaKOMUTbHCA C MOHATHEM MHTErpaa 1 nepBooOpa3Hoi.
-M3yunuTh mnpaBuia BBIYMCIECHHUS NEPBOOOPA3HOM U TEOPEMBI
Hprotona— JleiiObnuna.

-Peminte 3amaun Ha cBSI3b NEpBOOOpA3HOM M €€ NMPOU3BOIHOM,
BBIYUCIIUTH MIEPBOOOPA3HYIO AJIs JaHHOW (QYHKIIUU.

-Peminte 3amaun Ha mpUMEHEHUWE UHTerpajia JJisi BBIYHUCICHHS
(bu3nUeCKUX BETUYMH U TUIOIAAeH

-O3HaKOMUTHCS C MPOCTEHIINMH CBECHUSIMHU O KOPHSIX

-M3yunTh TEOPUM PAaBHOCUILHOCTH YPAaBHEHUN U €€ IPUMEHEHUS
-Peminte panuoHanbHble, WppalMOHANIBHBIE, IOKa3aTeIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.
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-Pacno3Hate Ha deprekax M MOJENSAX pa3jIMyHble Clydau
B3aUMHOT'O PACHOJIOKEHUS IPSIMBIX U TIIOCKOCTEH.

-IIpuMeHUTh NpU3HAKK M CBOWCTBA PACIOJOXKEHHUS MPSAMBIX MU
IUIOCKOCTEH MpH pelIeHnH 3a1ad.

-M300pa3uTh Ha pUCYHKAX M CKOHCTPYHPOBATh Ha MOMAEIAX
NEePHNEHAUKYJISIPBl W HAKJIOHHBIE K  IUIOCKOCTH, TMpsIMBIE,
MapajuieabHbIe TUIOCKOCTH, YIJIBI MEXKIY NPSIMOU U IIJIOCKOCTBIO U
000CHOBAThH ITOCTPOCHHUSI.

-Pemntsh 3aaun Ha BBIYMCIEHUE T€OMETPUYECKUX BEIUYHH.
-OnpenenuTh U BBIYUCIUTD PACCTOSIHUS B IPOCTPAHCTBE.
-O3HAaKOMUTBCS C MOHATHEM MNapAJIIEIIBHOTO MPOEKTUPOBAHUSA U
ero coiictBamu. CdopMynHpOBaTE TEOPEMbl O IUIOMIAAN
OPTOTOHAJILHON IPOEKIIMHM MHOTOYr'OJIbHHKA.

-Onucarp u 0XapaKTepU30BaTh paziuyHbIC BH/IbI
MHOI'OIPAHHUKOB, IEPEUNUCIUTD UX 3JIEMEHTHI U CBOMCTBA.
-OxapakTepru30oBaTh U U300pa3UTh CEYCHUS, BBIYUCIUTD MJIOMIAIH
MMOBEPXHOCTEH.

-O3HaKOMHUTBCS C BUJAMH CHUMMETPUH B IPOCTPAHCTBE,
chopmMynupoBaTh OINpeNeIeHUsT U cBoWcTBa. OXapakTepu30BaTh
CUMMETpPHUU TeJ BPAILEHUS] © MHOTOTPAaHHUKOB.

-IIpuMeHUTh CBOMCTBA CUMMETPUU IIPU PELLIEHUH 33/1a4.
-O3HaKOMHUTBCS C BHJIAMU Tl BpalleHus, cHopMylIupoBaTh UX
OIIPEJIETICHUS U CBOMCTBA.

-OxapakTepu30oBaTh U U300pa3UTh TeJla BPAIICHUS, UX Pa3BEPTKH,
CEYEHHUS.

-O3HaKOMUTHCS C MOHATHSAMH IUIOMIATU U 00beMa, aKCHOMaMH U
CBOMCTBAaMH.

-M3yuuTh TEOpeMbl O BBHIYMCIECHUU OOBEMOB MPOCTPAHCTBEHHBIX
TEN, PEIUTh 3aJa4yd Ha TPUMEHEHUE (OPMYIT BBIYHCICHUS
00BEMOB.

-U3yunth GopMysbl 71 BBIYUCICHUS TUIOMIAJEH MOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPAILLIEHHUS.

-O3HaKOMHUTBCSI C METOJIOM BBIUMCIICHUS TUIOMIAJN MOBEPXHOCTH
cdepsl. PemuTh 3amaun Ha BBIYMCIICHHE TUIONIA/IeH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEI.

-O3HaKOMHUTBCS C TOHATHEM BeKTOopa. M3yduTh aekapTOBbIE
CUCTEMBI KOOpJMHAT B MPOCTPAHCTBE, OCTPOEHUE TIO 3a/1aHHBIM
KOOpPJMHATAM TOYEK M IIJIOCKOCTEH, HAXOXKIEHUE KOOpAMHAT
TOYEK.

-M3yunTh CBOMCTBA BEKTOPHBIX BEIMYMH, MPABWIA PA3TOKEHUSA
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MpaBUjIa HAXOXKJICHUS
KOOpPJMHAT BEKTOpa B MPOCTPAHCTBE, MpaBWUiia JEHCTBUU C
BEKTOpPAMH, 3aJIaHHBIMU KOOPJIMHATAMHU

- INOHMMaHHE
BO3MOYKHOCTH
AKCHOMAaTUYECKOTO
IIOCTPOEHUS
MaTeMaTH4YECKUX TEOPU;

YPaBHEHHS.

-3anucarb KOpPEHb N-il CTENEHUW B BHUJAE CTENEHH C JAPOOHBIM
MoKazareiaeM U Hao0opOoT.

-BblunciauTe CcTEneHW C pandoOHAIBHBIM MoOkKaszateneMm, 21
BBITIOJTHUTH NPUKUKN 3HAYEHUsSI CTEIIEHHU, CPAaBHUBAsL CTEIIEHM.
-[IpeoOpazoBath  yMciOBble U OYKBEHHBIE  BbIpaXKEHMUS,
CoOJIeprKallie CTEIIEH!, IPUMEHSS CBOMCTBA.

-Brinonuuth npeobpa3oBaHue BbIpaxeHUH, puMeHsst GOpMYIIbI,
CBsI3aHHBIE CO CBOMCTBAMM CTENEHEH U Jorapru(MOB.
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-[IpuMeHUTh OCHOBHBIE (OPMYJIBI TPUTOHOMETPHUH: (HOPMYIIBI
CIIOXKEHMS, yIIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKUX (DYHKIMH B IPOU3BEACHNE U IPOU3BEACHUS
B CYMMy U [pPUMEHUTb IpPU  BBIYUCICHUM  3HAYCHUS
TPUTOHOMETPUUYECKOTO BBIPAKEHUS U YIIPOILIEHHUS €rO0.
-Mcnonp30BaTh CBOMCTBA CUMMETPUM TOYEK HA €IMHUYHOU
OKPYKHOCTHU M IPUMEHUTD UX Ul BBIBOAA (POPMYJI IPUBEIEHUSL.
-Pemmts (1o anropurmy) 1o GpopmyniaMm U TPUTOHOMETPUIECKOMY
KpYr'y IpocTeiIlIne TPUrOHOMETPUYECKIE YPABHEHUS.

-IIpuBectn  mpumepbl  (YHKIMOHAJIBHBIX  3aBHCUMOCTEH B
peanbHbIX MPOLECCaX U3 CMEXHBIX AUCIUIIIUH.

-IIpuBecTn [OKa3aTesIbHBIE PACCYXKACHUS HEKOTOPBIX CBOMCTB
JUHEHHON W KBaJApPaTUYHON (PYHKIMH, MPOBECTH HCCIICIOBAHMS
JIMHENHOH, KYCOYHO-JIMHEHHOH, ApoOHO-ITUHEHHON u
KBaJpaTU4YHON (QYHKIMH, TIOCTPOUTH UX TPAPUKH.

-Illoctpouts u mpountarh rpaduku ¢yHkuuid. HMccnemnoBath
GbyHKIHIH.

-CoctaBuTh BUABl (QYHKIUH 10 JAHHOMY YCJIOBHUIO, PEIIUTh
3aJ]a4M Ha IKCTPEMYM.

-Brinonnute npeobpazoBanus rpaduka GyHKIIHH.

-Briunciute 3HaueHuss (QYHKOUI 10 3HAYEHUIO apryMeHTa.
OnpenenuTsb MOJ0KEHHUsI TOUKU Ha rpaduke 1o ee KOOpJuHaTaM U
Hao000pOT.

-Ucnonb3oBarh cBoiicTBa (DyHKIMI 111 CpaBHEHMS 3HAYCHUH
CTeTeHeH U JTorapu(MoB.

-[ToctpouTs rpaduku cTeneHHbIX U JOrapuGMUUecKuX GyHKIUH.
-Pemmite mokaszarenbHble W JoTapuMHUYECKHEe YpaBHEHUS U
HEPaBEHCTBA [0 U3BECTHBIM aJITOPUTMAaM.

-ChopmynupoBaTh CBOMCTBA CHHYCAa M KOCHHYCA, TIOCTPOUTH HUX
rpaduku.

-ChopmynupoBaTh CBOWCTBA TaHT€HCA M KOTAHI€HCA, TOCTPOUTH
uX rpaduKy.

-IIlpumeHuTh cBOMCTBA (QYHKUMH Ui CpaBHEHUS 3HAYCHUM
TPUTOHOMETPUUYECKUX (YHKLUH, PEIIUTh TPUTOHOMETPHUYECKUE
YpaBHEHHUS.

-Bommonuute npeoOpazoBanus rpaduxoB. ChopMmynupoBaTb U
IIPUBECTH J10KA3aTEIbCTBA MPU3HAKOB B3aMMHOI'O PACIIONOKEHHS
IPSIMBIX U IIJIOCKOCTEN.

-ChopmynupoBaTh  ompenenceHus, MpU3HAKM W CBOMCTBA
NapauIeIbHBIX U MEPIEHANKYISAPHBIX INIOCKOCTEH, IBYTPAHHBIX U
JIMHEWHBIX YIJIOB.

-ChopmynupoBaTh U  JIOKa3aTh  OCHOBHBIE  TEOpPEMBI O
paccTosHUAX (TEOPEMBI CYILIECTBOBAaHUS, CBOWCTBA).

-[IpumenuTs Teopuu Ui OOOCHOBAaHUS TOCTPOCHUH U
BBIUMCJICHUM. APryMEHTHpPOBaTb CBOU CYXACHHS O B3aHMHOM
PAacIoIoKEHUH MTPOCTPAHCTBEHHBIX (PUTYD.

-M3yuuTh TEOpeMbl O BBHIYMCIECHUH OOBEMOB NMPOCTPAHCTBEHHBIX
TeJ, PEIUTh 3aJauyd Ha MpHUMEHEHHE (OPMYJl BBIYHCICHUS
o0bemMoB. UM3yuuTe Qopmynsl UIsi BBIUMCICHMS IUIOIIAJEH
MIOBEPXHOCTEN MHOTOI'PAaHHUKOB U TeJl BpamieHHus. O3HaKOMUTBCS
C METOJIOM BBIYHMCIIEHUS IUIOLIaJAN MOBEpXHOCTU cephl. Pemuth
3aJa4u Ha BBIUHCIIEHHE ionaen IIOBEPXHOCTHU
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IIPOCTPAHCTBEHHBIX TEIL.

-IIpuMeHUT, TEOPUM IIPU PEIICHUM 3aJad Ha JEUCTBUSA C
BEKTOPAMH, KOOPAMHATHBI METOX, IPUMEHUTh BEKTOPBI VIS
BBIYMCJICHHSI BEJIMYMH YIJIOB U PACCTOSHUM BEKTOPOB.

- BJI1aACHUC METOJaMH
J0Ka3aTCJIbCTB u
AJITOPUTMOB pPeUICHHA,
YMEHUC HUX NPUMCHATD,

MPOBOJIUTH JOKA3aTeIbHbBIC
paccyxaeHus B XoJe
peuieHus 3auady;

-OBnazieTh CBEACHUSAMHU O KOPHAX alreOpandeckux ypaBHEHMH,
MIOHATUSMHU UCCIICOBAaHUS YPABHEHUHN U CUCTEM YPaBHEHHM.
-M3yunTh TEOpUU PaBHOCUIBHOCTU YPABHEHHUH U €€ IIPUMEHEHUS.
IToBTOpUTH 3anMCH pelIeHUs CTAaHIAPTHBIX YPAaBHEHMM, IIPUEMOB
npeoOpa3oBaHusl ypaBHEHHUH [UId CBEICHUA K CTaHAAPTHOMY
YPAaBHEHHUIO.

-Pemute  panmonanbHbIE,
YPAaBHEHUS U CUCTEMBI.
-Mcnons3oBaHue CBOWCTB M IrpapuKoB (BYHKUMI Ui pelieHus
YPaBHEHUM.

-Pemuth ypaBHEHUs C IPUMEHEHUEM BCEX MPUEMOB (Pa3ioKeHUs
Ha MHOJKWTEIM, BBEJCHHUS HOBBIX HEU3BECTHBIX, IIOJCTaHOBKH,
rpaguIecKoro MeTo1a).

-Pemmute cucTeMBI ypaBHEHMH C IPUMEHEHHEM pPa3iIMYHBIX
crnoco0oB. O3HaKOMUTBCS € OOLIMMH BONPOCAMHU  PEILICHUS
HEPaBEHCTB M HCIOJb30BATh CBOWCTBA TpaduKoB (DYHKIHUHA mpH
pELIEHUN HEpPaBEHCTB. PemnThe HepaBeHCTBA M CHCTEMBI
HEPABEHCTB C IPUMEHEHUEM PA3JINYHBIX CIIOCOOOB.

-Pemmute 1o ¢Qopmynam M TPUTOHOMETPUYECKOMY  KpYIy
IIPOCTEUIINE TPUTOHOMETPUYECKUE YPABHEHHUSL.

-[IpuMeHuTh OOIIMH METO/Ibl PELICHUs YpaBHEHUH (IpUBEACHUE K
JMHENHOMY, KBAaJpPaTHOMY, METOJ| Pa3JIOKCHUS Ha MHOXKUTEIH,
3aMeHbl IIEPEMEHHOM) NpU pPEUIeHUH TPUTOHOMETPHUUECKUX
YpaBHEHUH. YMETb OTMEUYaTb HAa KPYre PELICHHsS IPOCTEHUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

-IlpuMeHUT,  MaTEMaTHYECKHE  METONOBI  JUI  pEeLleHUus
coJiepXKaTeNbHbIX 3aJad W3 pa3IMyHbIX obOjacTeil Hayku U
pakTUKU. VHTEpnpeTupoBaTh pe3ysbTaThl C Y4ETOM pEeajbHBIX
OTpaHUYECHUM.

HppaluOHAJIBHBIC, I10Ka3aTCIbHBIC

- BJIaACHUC CTAaHAAPTHBIMU

IpueMaMHu peleHns
paLMOHAIBHBIX U
UppaluoHalIbHBIX,
MOKa3aTEeIbHBbIX,
CTEIICHHBIX,
TPUTOHOMETPHUUECKUX
YPAaBHEHHMI U HEPaBEHCTB,
ux CUCTEM;
UCIIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX

porpaMM, B TOM YHCIIE
JUTSL TIOUCKA MTYTH PEIIECHUS
U WUIIOCTPALMUA PELICHUS
YpaBHEHHUI U HEPABEHCTB;

-O3HaKOMUTHCS C MMOHITHEM ITPOU3BOIHOM.

-ChopmMynupoBaTh MEXaHHYECKUH U T'€OMETPUYECKUN CMBICI
IIPOU3BOJHOM.

-IIpuMeHUTH aNrOpUTM BBIYMCIEHUS MTHOBEHHOW CKOPOCTH M 23
pealIbHbIX 3aBUCUMOCTH; YIJIOBOM KO3((PUIIMEHT KacaTelIbHOM.
-CocTaBUTh ypaBHEHUs KacaTeJIbHON B 00ILEM BHJIE.

-YcBouTh npaBuia auddepeHupoBaHusi, TAOJIUIIB TPOU3BOIHBIX
3JIEMEHTAPHBIX (QYHKIHH.

-IIpumennTH IpaBuia g depeHIMpoBaHMs, TaOJIUIBI
IIPOU3BOIHBIX 3JIEMEHTapHBIX byHKUINR JUISL
b depeHIMpOBaHUS byHKIUH, COCTAaBUTh YpaBHEHUS
KacaTeJIbHOM.

-M3yuuTh TEOpeMBbl O CBA3M CBOWCTB (DYHKIUU M NPOHU3BOIHOM,
chopMyIHPOBATH HX.

-IIpoBecT ¢ MOMOUIBI0 MPOU3BOAHON HCCiIeOBaHUS (DYHKIUH,
3aJJaHHOI (POopMYITOA.

-YCTaHOBUTH CBSA3M CBOMCTB (PYHKIMH W TPOU3BOJHOW MO HUX
rpadukam.

-IIpuMeHNTh NMPOU3BOIHYIO JUISl PEIMIEHUS 3aJa4 Ha HAaXOXKJEHUE
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HauOOJIBIIETO,
AKCTpEMyMa.
-OcBOUTH NOHATUE UHTETpajla U NEPBOOOPA3HOIL.

-IIpuMeHuTh npaBuIa BBHIYKUCIEHUS NEPBOOOPA3HON M TEOPEMBI
Herorona— JleiiOuuma.

-Pemmuth 3amaum Ha CBs3b MEPBOOOpa3HONW M €€ MPOU3BOIHOM,
BBIUUCIIUTH 1€PBOOOPA3HYIO AJIs JaHHOW (QYHKLIUU.

-Peminte 3amaunm Ha NpUMEHEHME HMHTErpaja JUlsd BBIYUCIECHUS
(GU3MYECKUX BEJIUYUH U IUIOIAACH.

HAUMCHBIICIO 3HAYCHHUA W Ha HaXO0XICHUC

- c(hOopMUPOBAHHOCTH
npeACTaBICHUM 00
OCHOBHBIX TOHSATHUSX
MaTeMaTH4YECKOro aHalu3a
M UX CBOMCTBax, BiaJlcHHE
YMEHUEM XapaKTePU30BaTh
IIOBE/ICHUE byHKIMH,
HCII0JIb30BaHUE
MOJYYCHHBIX 3HAHUM A
ONMCaHUd W  aHalu3a
peabHbIX 3aBUCUMOCTEN;

-ChopMynupoBaTh W TIPUBECTH JIOKA3aTEIbCTBA IPU3HAKOB
B3aUMHOTI'O PaCHOJIOKEHUS IPSIMBIX U IIOCKOCTEH.
-Pacrio3Hate Ha deprexkax M MOJENSAX Pa3JIMYHBIX CIIy4aeB

B3aUMHOI'0 pacnoIOKEeHUs MPSAMBIX u IIJIOCKOCTEM,
apryMEHTHUPOBATh CBOU CY>KJCHUS.
-ChopMynupoBarh  omnpeieneHusi, MpPU3HAKU U  CBOIICTBa

NapauIeJIbHBIX U NEPIEHANKYISPHBIX INIOCKOCTEH, IBYTPAHHBIX U
JIMHEWHBIX YIJIOB.

-BbInosHUTE TOCTPOEHHE YITIOB MEXIY MpPSIMBIMU, MNPSAMON U
IUIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONMCAHUIO M Paclo3HaTh
UX Ha MOJIETISIX.

-[IpuMeHUTh NpPU3HAKM U CBOMCTBA PACIOJNIOXKEHUS MNPSMBIX U
IJIOCKOCTEW NP PEIICHUH 3a4a4.

-M300pa3uTh Ha pUCYHKAX W KOHCTPYHPOBATh Ha MOJENAX
NEPIEeHIUKYJIAPbl W  HAKJIOHHbIE K IUIOCKOCTH, IpsIMBIE,
napaJielibHble IIOCKOCTH, YIJIbl MEXAY IPSIMOH U MJIOCKOCTBIO U
000CHOBAThH ITOCTPOCHHUSI.

-Pemmth 3ajaun Ha BEIYUCIIEHHE T€OMETPUUECKUX BEITHUHUH.
-Onucarh paccTOSHUSI OT TOYKU JI0 IJIOCKOCTH, OT IPSIMOH [0
IUIOCKOCTH, MEXAY IUIOCKOCTSIMHM, MEXIY CKpPELIMBAIOLIUMUCS
HPSMBIMH, MEKAY MPOU3BOJIBHBIME (DUTYpPaMU B IIPOCTPAHCTBE.
-ChopmynupoBaTh M JIOKa3aTh  OCHOBHBIE  TEOpPEMBI O
paccTosHUAX (TEOpEMBI CYIIECTBOBAaHUS, CBOMCTBA).

-M300pa3uTh Ha yepTexax U MOJAEISIX PAacCTOSHUS U 00OCHOBATh
cBoM cyxzaeHus. Onpenenutb M BBIYUCIUTH PACCTOSHUSA B
IIPOCTPAHCTBE.

-O3HaKOMUTBCSI C MOHATHEM MApAJUIEIBHOIO NMPOEKTUPOBAHUS U
ero cpoiictBamMu. CdopMynHpoBaTh TEOPEMbl O ILIOMIAIN
OpPTOTrOHAJILHOM NMPOEKIIMY MHOTOYTOJIBHUKA.

-IlpumenuTs TEOpUM JUIsI  OOOCHOBaHHWS  IMOCTPOEHUN H
BBIUNCJICHUN. ApPryMEHTHpPOBaTb CBOU CYXACHHS O B3aHMHOM
PacroI0KEHUH POCTPAHCTBEHHBIX (PUTYP.

-Onucarp u OXapaKTepu30BaTh pa3ianyHbIe
MHOTOTPaHHHUKOB, IEPEUNCIUTH UX DJIEMEHTHI U CBOWCTBA.
-M300pa3uTh MHOTOTPaHHUKM W BBIIOJHUTH TOCTPOCHUS Ha
N300paXeHUSIX U MOJIENISIX MHOTOTDAaHHHUKOB.

-BpluncinTe NMHENHBIE 2JEMEHTHI U YIJIBl B IPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBATh CBOM CYXKJICHUSI.
-[IpencTaBuTh  XapakTEepUCTHKYy U  H300pa3HTh
BBIUHCIIUTD IJIOMIAAHN TOBEPXHOCTEH.

-[ToctpouTs npocreiiiee ceuenue Kyoa, MpU3Mbl, MUPAMUIBI.
-O3HaKOMHUTBCSI C BUAAMH CUMMETPUH B  IMPOCTPAHCTBE,
c(hOopMyIHPOBATH OIIPEIEIICHHUS U CBOMCTBA.

BUJIBI

CEUEHHE,
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-Oxapakrepr3oBaTh CUMMETPHIO TeN BpalIeHUs u
MHOT'OTPaHHHUKOB.

-IIpuMeHUTH CBOMICTBA CUMMETPUU IIPU PELICHUU 33]1a4.
-Mcnonp30BaTh NPHOOpPETEHHBIE 3HAHUS IS HCCICNOBaHUSA U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

-M300pa3uTh OCHOBHBIE MHOTOI'PAaHHUKH U BBIIIOJHHUTH PUCYHKOB
10 YCJIOBUIO 33/1a4.

-Pacnio3narp Tena BpameHus, copMyIupoBaTh X ONPEACICHUS
U CBOMCTBA.

-ChopmMynupoBaTh TEOPEMBI O CEUEHHMH IIapa IJIOCKOCTBIO W
IJIOCKOCTH, KacaTeabHOuU K cdepe.

-OxapakTepr30oBaTh U H300pa3uTh Tella BPALICHUS, UX Pa3BEPTKH,
CEYEeHMUSI.

-PeminTe 3amaunm Ha NOCTPOEHHE CEUEHUM, BBIYHUCICHHUE MJIUH,
paccTostHuM, yrioB, miomaneid. IlpuBectm gokazarenbHbIE
paccyX/1eHUs [P PELICHUH 3a/au.

-IIpumeHUTH CBOMCTBA CUMMETPUHU NPU PELICHUU 33]a4 Ha Tella
BpallleHUs1, KOMOMHALINIO Tel.

-M300pa3nuTh OCHOBHBIE KPYTJIbIE T€Ja U BBHITOJHUTH PHUCYHOK IO
YCIJIOBHIO 3a]1a4.

-ChopmynupoBaTh MOHATHUS TUIOMIATM U O0BbEMa, aKCHOMaMH U
CBOMCTBaMH.

-PemmTh 3amaun Ha BBIYHMCIICHHE IUIOMIANEH IUIOCKUX (QUTYp ¢
NPUMEHEHHEM COOTBETCTBYIOHIMX ¢opMyn ©  (HakToB H3
IUTAHUMETPHH.

-IIpuBecTn 10Ka3aTeNbCTBA TEOPEM O BBIYHCICHUU O00BEMOB
MPOCTPAHCTBEHHBIX TEJl, PEHINTH 3a/1a4X Ha IPUMEHEHHE (OpMyII
BBIUKCIICHHS] 00bEMOB.

-M3yunts (Gopmysbl A BBIYUCICHHS IJIOMIAJEH MOBEPXHOCTEH
MHOTOIPAaHHUKOB U Tell BpaieHus. O3HAaKOMUTHCS C METOAOM
BBIUMCJICHMSI IJIOLIAAN MOBEpXHOCTU cdephl. Pemmth 3amaun Ha
BBIUMCJICHHE IO MOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIL.
-M3y4nTh NOHATHE BEKTOPA.

-M3yunTh N€KapTOBYIO CHUCTEMY KOOpAMHAT B IPOCTPAHCTBE,
MOCTPOUTh TIO 33JaHHBIM KOOpJAMHATaM TOYKM U IJIOCKOCTH,
HalTHU KOOPJUHATHI TOYEK.

-Brrunciuth paccTosiHUS MEXy TOUKaMH.

-JleMOHCTpUpPOBaTh CBOWCTBA BEKTOPHBIX BEJIWYWH, IpPaBUIIA
pa3jIokKEeHUs] BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IpaBHiIa
HaxOXJIEHUS KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, MpPaBUIIA
JICUCTBUI C BEKTOPAMH, 3aJJaHHBIMH KOOPJIHMHATAMH.

-IlpumeHuTs TEOPUM TIPU PEIIEHUH 3aJady Ha JEUCTBUS C
BeKTOpamMH. M3yuuTh CcKalsipHOE€ NIPOM3BENIEHUE BEKTOPOB,
BEKTOPHOE YpaBHEHHE MPSAMON U MIOCKOCTH.

-IIpuMeHUT, TEOPUM NIPU PEIMIEHWM 33Ja4 Ha JEHUCTBUS C
BEKTOpaMH, KOOPJAMHATHBIA METOJ, MPUMEHUTb BEKTOPHI s
BBIUMCJICHHS] BEJIMYMH YTJIOB M PACCTOSIHUN BEKTOPOB.

- BIAJEHUE OCHOBHBIMHU
MNOHATUSIMU O TUIOCKUX U
IPOCTPAHCTBEHHBIX
reoMeTpuYecKux Qurypax,
MX OCHOBHBIX CBOMCTBAX;

-CdopmynupoBaTh onpeeneHust CoObITUi, BUIa COOBITUH.
-Pacnio3Hate BUIBI CIydailHBIX COOBITHIA.

-3HaTh KJIACCUYECKOE ONPEIEJICEHNUsS BEPOSTHOCTH, CBOMICTBa
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.

-Pemmth 3a1aun Ha BEIYUCIIEHHE BEPOSITHOCTEH COOBITHH.
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-CdhopmynupoBarh omnpeneneHus U (HOpMyIbl s BBIUMCICHUS
pa3MelleHus, IepeMenieHus, COUETaHMUsI.

- c(hopMUPOBAHHOCTH
yMEHUS pacno3HaBaTh
FCOMETPUUYECKUE (PUTYPHI
Ha YepTekax, MOJCIISIX U B
pearbHOM MUpE;
MMPpUMCHCHHUC HN3Yy4YCHHBIX
CBOWMCTB T'€OMETPHUUYCCKUX

buryp u Qopmyn s

-[TocTpouTk rpaduku 37eMEHTAPHBIX ()YHKIHN;

-IIpeobpazoBath rpaduku GyHKIUNH;

-Co3/1aTh IPE3CHTALMH 110 MPEACTABICHHIO y4eOHOr0 MaTepHaa
U PE3YJIbTATOB IPOCKTHOM ACSATEIBHOCTH.

-Pemnte KOMOWHATOpHBIC 3aJaydl METOJOM Iiepedopa H IO
[IPaBUIIy YMHOXEHUS.

-O3HaKOMHUTBCSL C TIOHATHSIMH KOMOMHATOPHKH: Pa3MEIICHUSMH,

COYETAHUSIMH, TIEPECTAHOBKaMH U  (QOpMylIaMu Ui HUX
penieHuss reoOMEeTPUYECKUX

BBIYHCIICHUSL.
3a7a4 u 3aza4 C

-OOBSICHUTh W TPUMEHUTH  (GOPMYNIBI Ui BBIYHCICHUS
IIPAKTUYECKUM . o

pa3MeLICHUH, IEPECTaHOBOK U COUYETAaHUM IIPU PELLIECHUH 3a1a4.
COJEpPIKAHNEM,;
- c(hOopMUPOBAHHOCTH
IIpeACTaBICHUN o | -CopmynupoBaTh onpeaenaeHus coObITUH, BUa COOBITUH.
mpolueccax U SBICHUSX, | -Pacmo3Hath BUIBI CITydaiHBIX COOBITHIA.
MMEIOIINX BEPOSATHOCTHBIN | -3HATh KJIACCUYECKOE OIPENEICHUS BEPOATHOCTH, CBOMCTBA

XapakTep, CTaTUCTUYECKHUX

BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

3aKOHOMEPHOCTSIX B | -PemnTh 331241 Ha BBIYMCIIEHUE BEPOSITHOCTEN COOBITHIA.
peasbHOM mupe, | -ChopmynupoBaTh onpeneneHuss U GopMyibl s BBIYUCICHUS
OCHOBHBIX HNOHATUSX | pa3MELIEHUS, IEPEMEILIEHNUS, COUETAHHUS.

3J€MEeHTapHON TEOpUn

BEPOSITHOCTEM.

- ymeHuil Haxomuth WU | -ChopmynupoBaTh onpeeneHust COObITHI, BU1a COOBITUI.
OLICHMBATh  BEPOATHOCTH | -Pacno3HaTh BUbI CIIydaiHbIX COOBITHIA.

HACTYIUJICHUS COOBITHH B
MPOCTEUIINX
MPAKTHYCCKUX CHUTYAIHAX
u OCHOBHBIE
XapaKTePUCTHKU
CIy4alHBIX BEIIMYUH,

-3HaTh KJIACCMYECKOE OIPENEICHUsl BEPOSTHOCTH, CBOMICTBa
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

-PemnTh 3a1aun Ha BBIYUCIIEHNE BEPOATHOCTENW COOBITHM.
-ChopmynupoBath omnpeneneHuss U (GopMysbl s BBIYUCICHUS
pa3MeIlEeHHUs], IEpEMELEHUs, COUECTAHMUS.

Pemenne 3agau.

— BIAJCHHE HaBBIKAMHU
UCIIOJIB30BaHUsS  TOTOBBIX
KOMIIBIOTEPHBIX IpOrpaMM
IIpU pELICHUU 3a1ay.

-ITocTpouTh rpaduky 3MeMeHTapHbIX (PYHKINH;

-I[IpeobpazoBath rpaduku GyHKIUH;

-Co3zaTh MpEe3eHTAIMH M0 MPECTABICHUI0 YIEOHOr0 MaTepuasa
U pe3yJbTaTOB MPOEKTHOM IEATETbHOCTH.

-Pemmite kOoMOMHATOpHBIE 3a7auM METOAOM TMepebopa W TIO
NPaBUIY YMHOKEHHUS.

-O3HaKOMUTHCS C TIOHATHSMH KOMOMHATOPHKH: pPa3MeEIIeHHSIMH,

COYETAaHUSIMHM, TIepEeCTaHOBKaMU U  (GopMylaMu Uil HUX
BBIUHCIICHHUSL.
-OOBSICHUTh W NPUMEHUTh  (GOPMYNIbl  JJIi  BBIYHUCICHUS

pa3MeIIeHHi, IepecTaHOBOK U COUETaHUM MPU PEIIeHUH 3a1a4.
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