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Pabouas nmporpamma yue6noit mucuumuinasl OY J1.03 Marematrka cocTaBieHa Ha OCHOBE:

- ®I'OC cpemgnero ob0mero oOpa3oBaHHs, YTBEPKICHHOIO TIPUKAa3oM MHUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®@enepaunu ot 17.05.2012 Ned13 «O06 yrBepxaeHuu (heaepaibHOTO
roCyJJapCTBEHHOT'0 00pa30BaTeIbHOIO CTaHAApTa CPEIHEro 001ero 0opa3oBaHus», aKTyaTU3UPOBAHHOTO
npukazoM MunucrepctBa npocsemienuss Poccuiickoit @enepanuu ot 12.08.2022 Ne732 «O BHeceHUH
M3MEHeHHd B (elepaNbHBId TOCYJapCTBEHHBI 00pa3oBaTeNbHBI CTAaHAAPT CPEJHEro OOIIeTo
o0pa3oBaHMsl, YTBEPKICHHBIN puka3oM MuHuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepauun»
ot 17.05.2012 Ne413;

-  ®enepanibHON 00pa30BaTEIHLHON MPOrPaMMBbl CpETHEro O0IIero 00pa3oBaHus, YTBEPKIESHHON
npukazoM MunHucTepcTBa mnpocsemeHus Poccmiickoit @eneparmmu ot 23.11. 2022 Nel014 «O6
YTBEP)KICHUHU (eaepabHON 00pa30BaTeIbHON MPOrpaMMBbl CpeJHEro 0011ero 00pa3oBaHus»;

- @®I'OC cpennero npodeccruonanbHoro oopazosanus no npodeccun 13.01.10 SnexrpomonTep
[0 PEMOHTY M OOCIYKHMBAaHHIO 3JIEKTPOOOOpYyJoBaHMs (IO OTpacisiM), YTBEP)KIECHHOIO MPUKa30M
MunucrtepctBa mnpocBenieHuss Poccuiickoit ®deneparuun ot 28.04.23r. Ne316  «OO0 yTBepkaeHUH
(denepambHOrO  roCyJapCTBEHHOrO 00pa30BaTENbHOTO CTaHAapTa CpeaHero Mpo(eccHOHaNIbHOTO
obpazoBanust 1mo mpodeccun 13.01.10 DnekrpoMoHTEp MO PEMOHTY U  OOCITY>KUBaHHIO

ANEKTPOOOOPYI0BaHUS (110 OTPACIISAM ).
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1. MACHOPT IMTPOI'PAMMBI YUYUEBHOM JUCIIUILIVHBI
1.1 Ob6sacTh NpUMeHEHHUs] POrPaAMMBbI

Pabouas nporpamma ydebnoit mucturmummabel OY]J[.03 Maremaruka sBIS€TCS 9aCThIO OCHOBHOM
npodeccnoHanbHOM  00pa30BaTENIbHON MPOrpamMMbl  MOJATOTOBKM — KBaJU(UIUPOBAHHBIX pabOYMX
(cmyxanmux), paspadoranHoii U peanu3zyemoit B BIIOY «ConukaMCKuii TEXHOIOTUYECKUH KOJIJICK» B
cooTBeTcTBUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 0OOpa30BaTENbHBIM CTAaHAAPTOM CPEAHErO OOIIEro
obopazoanuss (PI'OC COO), denepanpHOil 00pa3oBaTEIBHONW MPOTPAMMBI  CPEIHErO  OOIIEro
obpazoBanus» (DPOII COO) u DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpennero npodeccuonanbaoro oopazosanus (PI'OC CIIO) o npodeccun 13.01.10 DnexTpomMoHTEp 110
PEMOHTY U 00CITYKUBAHUIO 3JICKTPOOOOPYI0BaHUSI (110 OTPACIISM).

1.2.  Mecto y4eOHOii JUCHUIIMHBI B CTPYKTYpPe NPOrpaMMbl MOAT0OTOBKH
KBAJIN(PUIIUPOBAHHBIX PA00UYHX (CIYKALIMX)

VYuebnas maucrummHa OYJ[.03 Marematnka OTHOCHTCS K 00IIeoOpa3oBaTeIbHOMY ydeOHOMY
UK.

1.3. Ilesin ¥ IaHMPYeMBble pe3yJabTaThl OCBOCHUS Y4eOHOH TUCHHUILIMHBI

Copneprxanue nmporpammbl «MaremaTHKa HaIpaBJIEHO Ha JOCTH)KEHUE CIIEeYIOIUX LeeH:

- (hopMUpOBaHHE IICHTPAJIBHBIX MAaTEMAaTUYECKUX IMOHATUN (YHCIIO, BEIMYMHA, TEOMETpUYEeCKas
¢burypa, nepeMeHHasi, BEpOSITHOCTb, (DYHKIIMA), 00ECIIEUUBAIOLINX TPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro o0pa3zoBaHUs 00yUarOIIMXCs;

- MojBeJeHHE OOyyaroIMXCsl Ha JOCTYITHOM JUIl HHUX YPOBHE K OCO3HAHHMIO B3aUMOCBS3U
MaTeMaTUKH ¥ OKPYXAIOIIero MHUpa, IOHUMAaHHE MAaTeMaTHKW KaK dYacTh OOmeld KyJIbTyphl
YeJI0BEYECTBA;

- pa3BUTHE UHTEIUIEKTYaJIbHbIX M TBOPYECKUX CIIOCOOHOCTEN OOydaroluxcsl MMO3HABATEIbHOU
aKTUBHOCTH, MCCIIEJOBATEIIbCKUX YMEHHUH, KPUTHYHOCTH MBIIUICHUS, HMHTEpeca K HU3YyYCHHIO
MaTEeMaTHKH;

- (opmupoBaHue (QYHKIHMOHAIBHONH MaTeMaTHYeCKOW TpaMOTHOCTH: YMEHHUS pPacHo3HaBaTh
MaTeMaTHYeCKHEe aCTEeKThl B PEAbHBIX JKU3HEHHBIX CUTYAlMAX W TMPH H3YYCHHUH JPYTUX YUeOHBIX
MIPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POpMyTUpoOBaTh UX HA SA3bIKE MATEMATUKU
U CO3/1aBaTh MaTeMaTHYECKHUE MOJIEIH, IPUMEHITh OCBOCHHBIN MaTeMAaTUYECKUI amnmapaT JIJs perieHUs
MIPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OLIEHUBAThH MOJIYYEHHBIE PE3YJIbTATHI.

Oco0oe 3HaueHue Yy4eOHbI mpeaMeT uMeeT npu (HOPMHUPOBAHMM U PA3BUTHH  OOLIUX
komretreHmit (OK), mpodeccuonansubix kxommereHiuit (IIK) B coorBerctBun ¢ ®I'OC CIIO u
JUYHOCTHBIX pe3ynbratoB (JIP) peanusanuu [IporpamMMsl BociuTaHus.

B pamkax mnporpammbl yueOHOro mpeaMera OOyYarOIIMMUCS OCBAaWBAIOTCS JIMYHOCTHBIE,
METaInpeIMETHBIE U TPEJAMETHBIE Pe3yIbTaThl MPOQIIEHOTO YPOBHS B COOTBETCTBHH C TPEOOBAHHSIMU
@I'OC COO. IlpeamerHsle pe3yiabTaThl OCBOCHUS (enepanbHOl obpazoBarenbHOM mporpamMbel COO
OpPUEHTUPOBAHBI HA MIOJITOTOBKY K MOCIENyI0IIeMy IpodhecCHOHATbHOMY 00pa30BaHHUIo.

OcBoenue conepkaHust Y4eOHON JUCHUIUIMHBI HAMpaBIE€HO Ha JOCTH)KEHHE CIIEeIYIONIUX
pe3yNbTaToOB:

1) TMYHOCTHBIX

JIP 1. Oco3Hanue 00y4aromMMHUCs POCCUMCKOM TPakTaHCKOW HICHTHYHOCTH;

JIP 2. '0TOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

JIP 3. Hannume MoTUBAIMK K O0yYEHUIO W IMYHOCTHOMY Pa3BUTHIO;

JIP 4. lleneHampaBieHHOE pa3BUTHE BHYTPEHHEW NO3MIMHU JIMYHOCTH Ha OCHOBE JIYXOBHO-
HPAaBCTBEHHBIX LIEHHOCTEH HApOJOB pocCcHiickoW (¢eaepanuy, HCTOPUUYECKHMX M HAUMOHAJIBHO-
KYJIbTYpHBIX Tpaaulii, (OPMHUPOBAHME CHCTEMBbl 3HAYMMBIX LEHHOCTHO-CMBICIOBBIX YCTAHOBOK,
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AHTUKOPPYIIIMOHHOTO MHPOBO33PEHHsI, TPABOCO3HAHMS, SKOJIOIMYECKOH KYJIbTYphl, CIIOCOOHOCTH
CTAaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI;

2) MeTanpeaMeTHbIX

MP 1. OcBoeHHble 0O0y4arOUIMMHUCA MEXKIPEIMETHbIC IOHATHS U YHUBEpCAIbHbIE Yy4eOHbIE
NeicTBUS (PEryJIATUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE);

MP 2. CiocoOHOCTb X HCIIONB30BaHMS B MIO3HABATEIHHONW U COLIUAIBHON MPAKTUKE, TOTOBHOCTh
K CaMOCTOATEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBJIEHUIO Y4E€OHOW J€ATENbHOCTH, OpraHU3alUU
y4eOHOIro COTpYIHUYECTBA C IMEAArorMuyecCKUMH pabOTHMKAMHU M CBEPCTHHKAMH, K YYacTHIO B
MOCTPOSHUH UHIMBUIYAJIbHOM 00pa30BaTeIbHON TPACKTOPHH;

MP 3. OsnageHue HaBbIKAMH Y4YEOHO-HCCIICIOBATEIbCKOM, TPOEKTHOW W COIMAIbHOMN
NESITENIbHOCTH;

3) mpeaAMETHBIX

ITP 1. ChopMUpOBaHHOCTh YMEHUS ONEPUPOBATH MOHATUSAMU: OINpENEIEHUE, aKCHOMa, TeopeMa,
CIIEZICTBUE, CBOWCTBO, TMpPHU3HAK, JOKa3aTelbCTBO, PABHOCWIbHbIE  (OPMYIHMPOBKH;, yMEHHE
(bopMynMpoBaTh 0OpaTHOE M MPOTHBOIOIO0KHOE YTBEPXKIAECHUE, IPUBOAUTH MPUMEPBI U KOHTPIPUMEDSI,
HCII0JIb30BaTh METOJ MAaTeMaTU4YeCKOM HWHAYKLHUHU; IPOBOIUTH JOKa3aTENbHbIE PpACCyKICHHUS IpU
pelLeHNH 33a1a4, OLCHUBATh JIOTHYECKYIO MPAaBUIIBHOCTb PACCYXKICHUH.

ITP 2. CdopMHUPOBaHHOCTH YMEHHsS ONEPUPOBATH TMOHATHSAMHU: JABHKCHME, IapauleibHbIHI
MEPEHOC, CHMMETPHS Ha IUIOCKOCTH U B TIPOCTPAHCTBE, MIOBOPOT, MPeoOpa3oBaHue Mo00usI, TI0J00HbIC
¢burypsl; yMeHHe pacro3HaBaThb PaBHblE M MOAOOHBIE (UIYphl, B TOM 4YHCJIE B IPHUPOJE, HCKYCCTBE,
apXUTEKType; YMEHHE HCIOJb30BaTh TI'€OMETPUYECKUE OTHOILEHUS, HAaXOAUTh TI'€OMETPUUYECKUE
BEIMYMHBI (JIMHA, YroJj, IUIOIadb, 00bEM) MPHU PEUICHUU 3ajad U3 JPYrux y4eOHbIX MPEAMETOB M U3
peanbHOM KU3HU.

ITP 3. CdopMUPOBAaHHOCTh YMEHHWS BBIOMPATH MOIXOASAIIMNA METOA Ui PEHICHHS 3aJ]1ayuH,
[IOHUMAaTh 3HAYMMOCTh MAaTEMAaTUKU B M3yYEHUHU HNPHUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUN;
YMEHHE paclio3HaBaTh IMPOSBICHUE 3aKOHOB MAaT€MaTUKHU B HCKYCCTBE, YMEHUE HPHUBOJIUTH IMPUMEPHI
MaTeMaTHYECKUX OTKPBITUH POCCUICKOM U MUPOBOI MaTeMaTHYEeCKON HayKH.

ITP 4. CpopmMupoBaHHOCTb YMEHMsI CBOOOJHO ONEPUPOBATH MOHATHAMH: Tpa@uK (yHKIUH,
oOpaTHast (YHKLUS, KOMIO3UIMS (QYHKIUM, TUHEeWHas (YyHKLWSA, KBaJpaTU4Has (DYHKIMS, CTETEHHas
GyHKIMS C IEeNbIM TOKa3aTeleM, TPUTOHOMETPUYECKHEe (QYHKIHMHM, OOpaTHbIE TPUTOHOMETPUYECKUE
GbyHKIMH, TOKa3zaTelbHass U Jorapugmuyeckas (QyHKIMM; yMEHUE CTPOUTh TIpaduku (QYHKUIUH,
BBINIOJHATE NpeoOpa3oBaHusl rpadukoB (QyHKUMN, HMCMONb30BaTh Ipaduku (QYHKIUN Ui W3Y4EeHHUS
MIPOIIECCOB M 3aBUCUMOCTEH NMpHU PELIeHNUH 33aa4 U3 IPYIUX y4eOHBIX MPEIMETOB U U3 peabHON KHU3HH;
BbIpaXkaTh (POpMyJaMHU 3aBUCUMOCTH MEX]ly BEIMYMHAMH; YMEHHE CBOOOJHO ONEPUPOBATH MOHSTUIMU:
YEeTHOCTh (DYHKIMH, MEPUOAMYHOCTh (PYHKIIMU, OTPAHUYEHHOCTHh (YHKIIHMH, MOHOTOHHOCTH (DYHKIIMH,
KCTpeMyM (YHKUMH, HauOoiblllee W HauMEHbIIee 3HaueHus (QYHKUMM Ha MPOMEXKYTKE; YMETh
IIPOBOJIUTH UCCIIeI0BaHUE (PYHKIIMU; YMETh UCIOJIb30BaTh CBOMCTBA U rpaduku GYHKIMN IS peleHUs
ypaBHEHUI, HEPABEHCTB U 3ajjad C apaMeTpaMu; 300paxaTh Ha KOOPJAUHATHOM INIOCKOCTH MHOYKECTBA
pELIeHNli ypaBHEHUM, HEPABEHCTB U CUCTEM.

ITP 5. CdopMupoBaHHOCTb YMEHHS OIEPUPOBATH MOHATUSAMH: CpeIHEee apupMeTHdecKoe,
Me[raHa, pa3Mmax, MAHMCIEpPCHs, CTaHAApTHOE OTKJIOHEHHE 4YHUCIOBOTO Hal0opa; yMeTb W3BIIEKATb,
MHTEPOpPETHpOBaTh HMH(OpMAIMIO, MPEICTaBICHHYI0 B TaOiHMIax, Ha JauarpaMmax, rpadukax,
OTPaXXAaIOIyI0 CBOMCTBA pealbHBIX IMPOLIECCOB W SBJICHHM; MPENCTaBIsATh MH(OPMALMIO C MOMOIIBIO
TaOJMIl ¥ AMarpaMM; UCCIIEI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIEe C IPUMEHEHHEM IpauyecKux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB.

ITP 6. CchopMHUpOBaHHOCTH YMEHUSI CBOOOAHO ONEPUPOBATH MOHATUSIMU: MPSIMOYTOJIbHAs CUCTEMA
KOOpJWHAT, BEKTOP, KOOPIANHATHI TOUYKH, KOOPANHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEIEHUE BEKTOPA
Ha YHCII0, pa3lIo’KeHUE BEKTOpa Mo 0a3ucy, CKaJlIpHOE NMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHUE, Yroll
MEXIYy BEKTOpPaMH; YMEThb WCIOJb30BaTh BEKTOPHBII M KOOPAWHATHBIA METOA [UIsl PEIICHUS
reOMEeTPUYECKUX 3a7a4 ¥ 33/1a4 IPYyTruX y4eOHBIX MPEIMETOB.

TP 7. CdopMHUPOBAHHOCTh YMEHHS OINEPUPOBATH MOHATHSAMHU: TOXKIECTBO, YypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHHM UM HEPABEHCTB, PaBHOCUJIBLHOCTb ypaBHEHUI, HEPABEHCTB U CHCTEM,
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paloHajbHbIE, HppalOHAIIbHBIE, [I0Ka3aTelbHbIE, CTETICHHBIE, norapupMHUECcKue,
TPUTOHOMETPUUYECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMbI; YMETh peIllaTh ypaBHEHMs, HEPABEHCTBA U
CUCTEMBI C IIOMOUIbIO PA3JIMYHBIX MPUEMOB; NPUMEHATh YPABHEHMsI, HEPABEHCTBA, MUX CUCTEMBI JJIS
peleHusl MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3IMyHbIX 001acTeil HayKU U PeanbHOM KU3HHU.

ITP 8. ChopMUpPOBaHHOCTh YMEHUSI MOJEIMPOBATh peabHbIE CUTYallMM HA SI3bIKE MATEMaTHUKH;
COCTABJISATh BBIPAXKECHUS, YPAaBHEHMsI, HEPABEHCTBA U MX CUCTEMbI IO YCIIOBHMIO 3aJaud, UCCIEI0BaTh
MIOCTPOCHHBIE MOJENM C HCIOJb30BAHMEM almapara aireOpbl, HHTEPIPETHPOBATH IOJYUYCHHBIH
pe3yiabTaT; CTPOUTh MAaTEMaTHUECKUE MOJIENIH € TIOMOIIBI0 T€OMETPUUYECKUX OHATUH U BEJIMYMH, PEIIaTh
CBSI3aHHBIE C HUMH IPAKTUYECKUE 3a/layM; COCTABIATh BEPOATHOCTHYIO MOJENIb U HHTEPIPETUPOBATH
IIOJIYYEHHBIM pe3ysbTaT; peliaTh MPHUKIAJHbIE 337aud CPEeICTBAMU MaTEMaTHYECKOIO aHaliu3a, B TOM
qHCIIe COLMaTbHO-3KOHOMUYECKOT0 U (PU3UYECKOT0 XapaKTepa.

ITIP 9. CdopMUPOBAaHHOCTb YMEHHUS ONEPUPOBATH MMOHATUSAMHU: KOMIUIEKCHOE YHUCIIO,
COIIPSDKEHHbIE KOMILJIEKCHBIE YHMCJIA, MOJYJlIb M AapryMEHT KOMIUIEKCHOIO 4Hcia, ¢opMma 3alucu
KOMIUIEKCHBIX YHCEN; YMETh IPOU3BOAUTD JEHCTBUS C KOMIUIEKCHBIMU YU CIIAMHU.

ITP 10. CdopMuUpOBaHHOCTH YMEHHSI CBOOOJHO ONEPUPOBATH IMOHITHUSMHU: CTEIEHb C LENIBIM
IoKa3aTejaeM, KOPEeHb HaTypajbHOM CTENEeHH, CTENEeHb C PALMOHAJIBHBIM II0Ka3aTelIeM, CTENEHb C
JeCTBUTENLHBIM TIOKa3aTeseM, Jlorapu(M 9nciia, CHHYC, KOCHHYC U TAHT'€HC IPOM3BOJILHOTO YHCIIA.

I[P 11. CdopMupoBaHHOCTH YMEHHUS ONEPUPOBATH MMOHATHUSMHU: HENPEPHIBHOCTH (PYHKIIUH,
acuMIToThl rpaduka (QyHKIMM, HepBas W BTOpas MPOU3BOAHAS (YHKIMM, T€OMETPHUUECKUH WU
¢u3nvYeckuii CMBICT TIPOM3BOJHON, IepBOOOpa3Has, ONpPENCICHHBIH WHTErpal, YMEThb HaXOIUTh
acUMIITOTHI Tpaduka (QYHKIMH; YMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U
KOMIIO3ULIMH (DYHKIHMNA, HAXOJAUTh YPaBHEHHE KacaTeNbHOW K rpaduKy (YHKIHMH; YMETh HCIIOJIb30BaTh
IIPOU3BOJIHYIO JUIS UCCIIEOBaHUS (GYHKLUHN, IS HAXOXKAECHUS HAWIYYIIETro PEeIIeHUs B IPUKIIAIHBIX, B
TOM 4YHCJIE COIMATbHO-DKOHOMHYECKMX M (HU3MUECKUX 3a7adax, Uil ONpPEACTCHHS CKOPOCTH U
YCKOPEHUs; HaXOAUTh IUIOWad M 00beMbl (UIyp C IOMOILIbI0 HHTErpana; MPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOTO MOJICITMPOBAHUS C ITIOMOIIBIO TU(PepeHIINATBHBIX YPaBHECHHH.

TP 12. CdopMupOBaHHOCTH YMEHHSI CBOOOJHO OINEPHUPOBATH TOHATHIMH: COYETAHUE,
NEPEeCTAaHOBKA, YHUCIO COYETAHWH, YHUCIO MEepecTaHoBOK; OumHOM HbIOTOHA; yMeThb NpPUMEHSTH
KOMOMHATOpHbIE (DAKTBl M pacCyKIEHUs JUIsl pelleHUs 3a7ay; yYMEHUE ONEepUpoBaTh HOHSITHUIMMU:
CllyyallHBI ONBIT W CIy4alHOE COOBITHE, BEPOSTHOCTh CIYy4alHOTO COOBITHS; YMEThb BBIYHCIATDH
BEPOSTHOCTH C MCIOJIb30BAHUEM T'paUUECKUX METOJOB; IPUMEHSTH (POPMYJIbI CIOKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOpHbIE (akThl U (GOPMYJBl NPU PELICHUM 3a/ad; OLEHUBATh BEPOSTHOCTU
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YallHBIMM BETMYMHAMHU; YMETh PUBOAUTDH IPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX.

ITP 13. CpopMHpOBaHHOCTH YMEHMS ONEPUPOBATH MOHATUSAMU: OIpEIeNIEHUE, aKkCHoMa, Teopema,
CIIEICTBUE, CBOMCTBO, NpHU3HAK, [OKA3aTelIbCTBO, pABHOCWIbHbIE (OPMYIUPOBKU; yMEHHE
¢dbopMyIHMpoBaTh 00OpaTHOE M MPOTHBOIOIOKHOE YTBEPXKIAECHUE, TPUBOAUTH MPUMEPBI U KOHTPIPUMEDSI,
HCIOJIb30BaTh METOJI MAaTeMaTU4eCKOW WHIYKIUHU; MPOBOAUTH JOKa3aTelIbHbIE PaCCyKIEHUS IpH
pEILIEeHNN 3a]a4, OLICHUBATh JIOTHYECKYIO TPaBUIIBHOCTD PACCYKIACHHM.

ITP 14. CcdopmMupoBaHHOCTb YMEHHsI CBOOOJHO ONEPHPOBATH MOHATHAMHU: TOYKa, MpsAMasd,
IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd4, IUIOCKUI yroj, JBYIpPaHHBIA Yroi, IepeceKaroIuecs,
NapajuleJIbHbIE M CKPELIMBAIOLIMECS MpPsSMblE, NApajuIeIbHOCTh WU IEPHEHAUKYISIPHOCTh NPSMBIX H
IUIOCKOCTEH, YIJIBI UM PacCTOSHUSA; YMETh HCIIOJIb30BaTh MPU PEIICHWH 33/1a4 H3y4YeHHble (DaKThl U
TEOpEMbl IUIAHUMETPHM; YMETh OLEHHBAaTh pa3Mepbl OOBEKTOB B OKpYXKAlOIIEM MHUDPE; YMETb
ONEpUPOBATh MOHATUSMHU: MHOTOIPDAaHHUK, CEYEHHE MHOTOTPAaHHMKA, NPAaBUJIbHBIH MHOTOIPAaHHUK,
npu3Ma, nupaMuza, Gurypa u MOBEpXHOCTb BpallEHUs, IMINH/AP, KOHYC, 1map, chepa; yMeTh MOCTPOUTh
ceueHne MHOTOTpaHHMKa, 1300pakaTb MHOTOIPaHHUKHU, (UTYPBI U TOBEPXHOCTH BPAIEHUS], UX CEUEHUS,
B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB; YMETh IPUMEHATH CBOMCTBA T€OMETPHUECKUX (DUTYp.

@®opMbl U MeTOAbl Yy4eOHON paboThl, MPUMEHSEMblE IPH OCBOCHHHM MPOrpaMMbl y4eOHOM
JUCHUIUIMHBI CHOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIUXCS YHUBEPCATIbHBIX YUEOHBIX IEHCTBHIA:



YHuBepcaabHbIE
MO3HABAaTEIbHBIC
JNIEUCTBUS

BbazoBrie
HCCIIENOBATEIIHLCKUE
IEUCTBUA

BJIQJICTh HABBIKAMU  Y4E€OHO-HMCCICIOBATEIbCKOW U
HpOeKTHOﬁ ACATCIIbHOCTU, HAaBBIKAMH PA3PCIICHUA
npo0Jem;

CIIOCOOHOCTL M TOTOBHOCTH K CaMOCTOATCIIBHOMY
IIOUCKY MCETOAOB PCUICHUA IPAKTHYCCKUX 3ajady,
MPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,

OBJIaJICHUE BHJIAMHU JIEATEIBHOCTH TIO MOJYyYEHUIO
HOBOT'O 3HAHMS, €T0 WHTEPIPETAINH, TPEOOPA30BAHUIO
U MPUMEHEHHUIO B PA3JIMYHBIX y4EOHBIX CHUTYyalUsX, B
TOM YHCJIE€ TMPU CO3JaHUU YUEOHBIX M COIUAIBHBIX
IPOEKTOB;

(hopMUpOBaHHE HAYYHOTO THITA MBIILJICHHS, BIIAJCHHUE
HAy4YHOH TEPMHUHOJIOTHEH, KIIFOYCBBIMH TOHATHIMHU M
MCTOAMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B
o0pa3oBaTreNbHON  JIEATEILHOCTH W KU3HEHHBIX
CUTYalUsIX;

BBUIBJISITH ~ NPUYMHHO-CIICJACTBEHHbIE  CBS3M U
aKTyalM3UpoBaTh 3ajady, BBIIBUTAaTh TUIIOTE3Yy €€
pelleHus, HaxOIUTh apryMeHTHl Ui JI0Ka3aTeabCTBa
CBOUX YTBEP)KICHUH, 3a71aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

AQHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€ PELICHUS 3a7a4u
pe3yJIbTaThl, KPUTHUYECKH OLICHUBATh 170.4
JIOCTOBEPHOCTD, NPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCJIOBUSX;

JaBaThb OLIEHKY HOBBIM CHUTYyalUsiM, OLICHUBATb
npruoOpETEHHBIN ONBIT;

paspabarbiBaTh IJIaH pELIEHUs MNpPOOJIEMBbl C Y4ETOM
aHanu3a MMEIOIINXCA MaTepuatbHbIX u
HEMaTepUaJIbHBIX PECYPCOB;

OCYILIECTBIIATh LIEJICHANPABICHHBI IIOMCK IepeHoca
CPEICTB U CHOCOOOB JEHCTBUS B MPOPECCHOHATBHYIO

Cpeay,

YMCTb IEPEHOCUTHL 3HAHUA B IIO3HABATCJIbHYIO H
IMPAKTUYCCKYHO obmacTu KHU3HCACATCIIBHOCTH,

YMCTI) I/IHTGFpI/IpOBaTB 3HAHUS U3 pa3HBIX HpeI[MCTHI)IX
oOJacreii;

BbIJIBUTAaTb HOBBIC HACHU, NpcajiaraTb OPUTHMHAJIBHBIC
IMOAXOJAbI U PCHICHUS,

CTaBUTh TPOOJEMBI W  3a7a4d, JOIYCKAIoIue
aIbTePHATHBHBIC PEUICHHS;

Pabora
¢ uHpopmanuei

BJIAQJIeTh HABBIKAMU TOJy4eHUs HHOpMaAlMM U3
HCTOYHUKOB  pa3HbBIX  THUIIOB,  CaMOCTOSITEIIBHO
OCYLIECTBJIATh IIOUCK, aHAJIW3, CHUCTEMATHU3aLUI0 U
UHTEpIpeTaluio MHPOpMAIMN pPA3JIMYHBIX BUAOB HU
(dbopM npencTaBieHMS,

CO3/1aBaTh TEKCTHl B Pa3jIMUYHBbIX (QopMmaTax C y4yeToM
Ha3HaueHUs HH(OpMaMK U IeNeBOW ayJUTOpPHUH,
BbIOMpas ONTUMaJIbHYIO (QOpPMY MpENCTaBICHUS U
BHU3yalIU3aluy;
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OLICHUBATb ZIOCTOBEPHOCTD, JETUTUMHOCTD
nH(pOpMaIINHY, €€ COOTBETCTBUE NMPABOBBIM U MOPAJIbHO-
9TUYECKUM HOpMaM;

WCIOJIb30BaTh  CPEICTBA  WH(POPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHA B PEIICHHH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 33724 C COONIOICHUEM TPeOOBaHHI
OPrOHOMMUKH, TEXHUKHN 6630HaCHOCTI/I, TUT'UCHBI,
pecypcocOepekeHusi, MPaBOBBIX U ITHYECKHUX HOPM,
HOpM MH(OPMAIIMOHHON 0E30MaCHOCTH;

BIAJETh HABBIKAMHM  PACIO3HABaHUS W 3aIUTHI
uH(pOpMaIHH, UH(POPMALTMOHHON 0e30macHOCTH
JMYHOCTH.

YHuBepcaabHble
KOMMYHUKATHBHBIE
JIeUCTBUS

OO01enue

OCYHICCTBJIATD KOMMYHUKAIIUNU BO BCCX C(bean KHU3HH,
paciio3HaBaThb HeBep6aJ'IBHBIC cpeacTBa O6H.[CHI/IH,
IIOHUMAaTb 3HA4YCHHUC coraJIbHbBIX 3HaKoOB,
paciio3HaBaTb HIPCAIIOCBUIKHU KOH(bJ'II/IKTHLIX CI/ITyaI_[I/Iﬁ
H CMAT4YaTh KOH(l)JII/IKTI)I;

BIAJCTh  Pa3IMUYHBIMH  CrHlocoOaMu  OOIIEHUs |
B3aUMOICUCTBUS;

apryMEHTUPOBAaHHO BECTU JHUAJOl, YMETh CMAr4aTh
KOH()JIMKTHBIC CUTYAIUH;

Pa3BECPHYTO U JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUS C
HCITOJIb30BAHUCM SA3BIKOBBIX CPCIACTB,

CosMecTHAg
NEATEIBHOCTD

NIOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM
Y MHJIUBHTYAJIbHOW paboTHI;

BI)I6I/IpaTI) TEMATUKY U MCTOABI COBMCCTHBIX I[ef/'ICTBI/II\/JI
C YyU€TOM O6H_[I/IX HHTCPECOB U BO3MOKHOCTEH KaXXJa01ro
YJICHA KOJIJICKTHBA,

IIPUHUMATh  LEIU  COBMECTHOM  JEATEIIBHOCTH,
OpraHU30BBIBATH U KOOPJAMHHMPOBATH IEHCTBHS IO €€
JOCTHKEHHUIO: COCTAaBJIATh 1aH NENCTBUH,
pacupenenarb poiM C y4eTOM MHEHHMH YYaCTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KAadeCTBO CBOETO BKJIAAAa M KaXKIOTO
y4YaCTHMKAa KOMaHAbl B OOWMI pe3ynpTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBBIE MPOEKThI, OLIEHWBAaTh MJEH C
MMO3MIUKU HOBU3HBI, OPHUIMHAJIBHOCTH, HpaKTquCKOﬁ
3HaYMMOCTH;

KOOPJAMHHUPOBATh W BBIIOJHATH Pa0dOTy B YCIOBHSIX
peaIbHOTO, BUPTYAIBHOTO U  KOMOWHUPOBAHHOTO
B3aHUMOJCHCTBUS;

OCYIIECTBISTh MMO3UTUBHOE CTPATETHUECKOE MOBEACHHE
B Pa3IMYHBIX CHUTYAIUSAX, TPOSBISATH TBOPYECTBO H
BooOpakeHue, ObITh MHUIIUATUBHBIM.

YHuBepcaabHbIE
pEryJIsITUBHbIE
JEUCTBUSA

Camoopranu3zanus

CaMOCTOSITENIbHO ~ OCYLIECTBIJISITH  [MO3HABATENIbHYIO
NEeSTeNbHOCTh, BBISIBIATH TMPOOJIEMBI, CTaBUTh W
(dhopMynpoBaTh COOCTBEHHBIC 3a/1auun B
o0pa3oBaTeNbHON  JEATENHHOCTH M JKU3HEHHBIX
CUTYaIHsIX;

8




CaMOCTOSTENILHO COCTaBIIAThH IIJIaH PEIICHUS MPOOIEMbI
C YY4EeTOM UMEIONIUXCSI PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEOYTEHHUIH;

AaBaThb OLICHKY HOBBIM CUTYAllUsAM;

pacmdpsATh paMKd Y4eOHOro MpeAMeTa Ha OCHOBE
JUYHBIX TIPEIOYTCHUH;

JieNlaTh  OCO3HAHHBIM BBIOOpP, ApPryMEHTHPOBATh €ro,
OpaTh OTBETCTBEHHOCTb 33 PEUICHNUE;

OILICHUBATh MPHUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh  (DOPMHUPOBAHUIO U MPOSIBICHHIO
IIMPOKON HSpyIuIMKM B pPa3HbIX 00JacTAX 3HAHUH,
MOCTOSIHHO ~TIOBBIIIATH CBOM  00pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

CaMOKOHTPOJIb

JaBaTb OLICHKY HOBBIM CUTyallusM, BHOCHUTD
KOPPCKTUBBI B ACATCIbHOCTh, OICHUBATH COOTBCTCTBUC
PE3YJIbTATOB LECJISIM

BJa/IeTh HaBbIKAMM I103HABaTENbHON pedIeKCUu Kak
OCO3HAHHUS COBEPIIAEMBIX ACUCTBUHA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh IpUEMBbl peduieKCuu Uil OLECHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETh OLCHUBATH PHUCKHU U CBOCBPEMCHHO IIPHHHUMATH
PEIICHUA 11O UX CHUIKCHHIO,

OMOLIMOHAJILHBIH
WHTCIICKT,
MIPEANOJIararoIi
c(hopMUPOBAHHOCTH

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh
CBOE€ SMOIIMOHAILHOE COCTOSIHUE, BUECTh HAIpaBIICHUS
pa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOW CQephl, OBITH
YBEPEHHBIM B ce0¢€;

CaMOpPCryJIMpoBaHusd, BKIIIOYAOMIETO CAMOKOHTPOJIb,
YMCHHC MMpUHUMATh OTBETCTBCHHOCTbD 3a CBOC
IMOBCACHUC, CIIOCOOHOCTH AaalTUpPOBATHCA K
OMOIHOHAJIBHBIM M3MCHCHUAM U IPOABJIATH FI/I6KOCTI>,
OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIIOYAIOIIEH CTpEMIIEHUE K
JOCTWIKEHMIO  LeNM U yCHeXy,  ONTUMH3M,
MHHUIMATUBHOCTb, YMEHHWE JIEWCTBOBAThb, HCXOISI W3
CBOUX BO3MOXKHOCTEH;

OMIIaTHUH, BKJ'IIO'—I&I—OHIGI\/’I CIIOCOOHOCTE IIOHHUMAaTh
OMOIOHUOHAJIIBHOC COCTOSAHUC NOPYIuX, YUUTBIBATH C€r0
npru OCYHICCTBJIICHHMU KOMMYHHWKAIHUH, CIIOCOOHOCTL K
COYYBCTBHUIO U COTICPCIKUBAHUIO,

COLMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTb
BBICTpPAauBaTh OTHOLIEHUS C JIPYTUMH  JIIOAbMH,
3a00TUTHCS, MPOSBIATH HWHTEPEC U pa3peliaTth
KOH(JINKTHI,

[TpunsiTue cedst u qPyrux
JTonen

MPUHUMATD ceOs, TOHUMast CBOM HEAOCTATKU U
JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIIOJeH npu
aHaJIM3€e Pe3yJIbTaTOB JIEATENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha
OImMOKH; pa3BUBATh CIIOCOOHOCTH IIOHUMATh MHP C
TO3MIINH IPYTOTO YEJIOBEKa.

9




OcBoeHue porpaMMbl yueOHOW AUCHUIUIMHBI HAMPABICHO HA AAbHEHIIYI0 TpOo(deCcCHOHAIbHYIO
MOJATOTOBKY KBaTU(UIIUPOBAaHHBIX pabounx (ciayxamux) mo npodeccun 13.01.10 DnexrpomoHTEp 110
PEMOHTY M OOCITYKHBaHHUIO 3JIEKTPOOOOpYyI0BaHUS (IO OTpaACisiM), MOATOMY COJEpKaHUE OOyuUeHHUs IO
OY/1.03 Marematuka HUMEET MEXKIPEIMETHBIE CBS3M CO CIEAYIOUIMMU YYEOHBIMH TUCHMIUTMHAMHU
obmenpodeccuonanbroro mukia: OI.01 Texawmueckoe uepuenue, OI1.02 Dmekrporexnmka, OII1.03
OCHOBBI TEXHUYECKOW MEXaHHKH | clecapHbiX padot, OI1.04 DnexTpoMarepuanoBeieHue.

Jns peanuzanuu  npodeccHOHAIBHON HAINpaBIEHHOCTH B JIaHHON pabodeld mporpamme

pesyabTatel ocBoeHust OY /(.03 Marematnka CHHXpOHM3HPOBaHbI ¢ 00muMHU KommereHuusmMu PI'OC
CIIO.
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1.4, Cunxponusanus pe3yjbtaroB ooyuenusi no ®I'OC COO u ®1ocC CI10

PesyabTaTsl 00ydyenusi no ®I'OC COO

Oo61me komnerenuuun uz ®rocC CI10

IIpumepHbIe MeTObI, BUABI U (OPMBI
yueOHoii padoThI

JInYHOCTHBIE Oco3HaHue obyuatomumucst | OK  05. OcymecTtBisath ycTHY0 U | - IloaroroBka mokmanoB u pedepaToB o
poccuiickoi IpaXXJJaHCKON | MUCbMEHHYIO KOMMYHUKAIUIO Ha | BBIJAIOIIUXCS poccuiickux U
HUJIEHTUYHOCTHU roCyJapCTBEHHOM s3bIKke Poccuiickoin COBETCKUX YYECHBIX-MATEMAaTUKAX
IenenanpasneHHoe pasButHe | Denepanuu ¢ y4eToM OcOOeHHOcTel | - PerieHue npakTHKOOPUEHTHPOBAHHBIX
BHYTPEHHEH MO3ULMHU JMYHOCTH Ha | COLMAIHOTO U KYJIbTYPHOI'O KOHTEKCTA 3aj1a4
OCHOBE JTyXOBHO-HPAaBCTBEHHBIX - Iloxroroska WH/IUBUYaJIbHBIX
LEHHOCTeH  HaponoB  Poccuiickoi MIPOEKTOB, JIOKJIAI0B M pedeparoB o
Denepanum, UCTOPUYECKUX u IPUMEHEHUU MaTeMaTHYECKUX
HAIIMOHAEHO-KYJIBTYPHBIX TPaIUIHA, METOJIOB B COBPEMEHHOM Hayke U
(GbopMHpOBaHHE CUCTEMbI 3HAUYHUMBIX TEXHOJIOTUU
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,

AHTUKOPPYIILIUOHHOTO
MHPOBO33PEHHU, IIPaBOCO3HAHUS,
9KOJIOTHYECKON KYJBTYPHI,
CIIOCOOHOCTH CTaBUTb 1I€JIU U CTPOUTH
KM3HEHHBIE TUIaHBI.

Mera- OcBoeHHbIE oOyuaronumucs | OK 01. BwiGupare crocoObl pemieHus | - YueOHble 3aJjaHUsl Ha  pa3BUTHUE

npeAMeTHbIe MEXIPEIMETHbBIE HOHSTHS U | 337124 IpopeCcCCUOHATIBHON NEATEIbHOCTH | YMEHMH  pe3yJbTaTUBHO  MBICIHTb,
YHHUBEpCaJbHbIE Y4YeOHBbIC JEHCTBHS | MPUMEHUTEIHHO K Pa3IUYHBIM |  ONPENENSTh JIOTUYECKUE CBSI3U MEXKIY
(perynsTUBHbIE, MI03HABATEJIbHBIE, | KOHTEKCTaM npeaMeTaMu  W/WIM  SIBJICHUSMU,
KOMMYHUKATHUBHBIE) OK 02. Hcnonp30BaThb COBPEMEHHBIE CTPOUTHh MOJENIB/CXeMY Ha OCHOBE
CrocoOHOCTh WX HCHOJB30BaHUS B | CPEICTBA MIOUCKa, aHaIM3a M| YyCIOBMH 3agayd  W/WiIM  crocoba
MO3HABAaTEJIbHOM W COLMAJIBHOW | MHTEPIpPETAluU WHpOpMAIIUN W | pemeHus 3a1adu
MIPAKTHUKE, TOTOBHOCTh K | ”HQOpMAIIMOHHBIE ~ TEXHOJOTWM  JJIs | - Y4eOHble  3aJaHusl Ha  yMEHUs
CaMOCTOSITENIbHOMY TUIAaHUPOBAHMIO U | BBHIMIOJHEHUS 3a/1ad Mpo(ecCHOHANbHOM |  MepeBOIUTh nHGbOpMaIIO u3
OCYILIECTBIIEHUIO y4eOHOM | IesATeTbHOCTH rpaduuecKkoro WIH
NEeATENbHOCTH, opranusamuu | OK 04. DddexTrBHO (dbopManM30BaHHOIO MPEICTaBICHUS B
y4eOHOTro COTPYJHUYECTBA c | B3auMoJeiicTBoBaTh W paboTaTh B | TEKCTOBOE, M  HA0OOpOT (aHAIU3
MearOTHYECKUMHA  paOOTHUKAMU ¥ | KOJUICKTUBE U KOMaH]Ie rpadukoB, TabJINII, TUATPAMM U T.I1.)
CBEpCTHMKaMM, K  y4YacCTHIO B - YueOHble  3a7aHUS HAa  yMEHUS
OCTPOCHUH VHAMBUYaJIbHOM IPEUIOKUTh  apryMEHTBI, KOTOpbIE




00pa3oBaTeNbHON TPACKTOPHH
OBnageHue  HaBbIKAMM  y4eOHO-
HCCIIEA0BATENbCKOM, IIPOEKTHOW U
COLIMAJIbHOU JESTEIbHOCTH

OAHO3HA4YHO MNOATBCPIKAAIOT HIIA
ONPOBEPralOT JaHHOE YTBEPXKICHUE,
BbICKa3aTb W OOOCHOBBIBATH CBOIO
TOYKY 3pEHUS

Hcnonbs3oBanue IpynoBbIX METOMOB,
rZle CTYACHT BBINOJHSACT JICHCTBHS
CBOEH DPOJU B JEATEIBbHOCTH T'PYIIIbI
JUI pEIICHUs] TIOCTaBJICHHOW 3ajlavH,
aHAJIM3UPYET PaboTy B IPyIIE C TOUYKU
3pEHHsI  YCTCITHOCTH  BBITOJHEHHUSI
y4eOHOM 3a/lauu, OKa3bIBAE€T IMOMOIIb
napTHepy B TpyIIe B  PEIICHUH
y4eOHOM 3a/1auun

YueOHble 3agaHUs Ha TOJTOTOBKY
COOOIIEHNH Ha 33JaHHYI0 TEMY C
oopMIICHHEM HArJISJIHOTO MaTepuaa

[MpeamerHbie

- CdopMupoBaHHOCTH yMEHUS
OIIEPUPOBATH MTOHSATHUSIMHU:
OTlIpeNieNieHue, aKCHOMa,  TeopeMa,
CIIEJICTBUE,  CBOWCTBO,  MpPHU3HAK,
JI0Ka3aTenbCTBO, PaBHOCHIILHBIC
(hOpMyIHUPOBKH; yMeHHe
dhopmynupoBaTh obOpaTtHoe u
MPOTUBOMOJIOKHOE YTBEPKACHUE,
IIPUBOJIUTH [IPUMEPBHI U

KOHTPIIPUMEPHI, HCIIONB30BaTh METO]I
MaTeMaTI/I‘—IeCKOI\/'I I/IH)IYKI_[I/II/I;
MIPOBONTH JIOKa3aTeIbHBIE
paccyJIeHHsT TPU PpEIICHWH 3aJad,
OILICHUBATh JIOTUYECKYIO MPABUIHLHOCTh
pacCcyXIeHHIl.

- CdopmupoBaHHOCTH YMEHHUS
CBOOOJTHO OTEpPUPOBATh TOHATHSIMU:
JBUKEHHE, TMapalljieNIbHbI TepeHoc,
CUMMETpPHUSI Ha IUIOCKOCTH H B
MIPOCTPAHCTBE, MOBOPOT,

OK 0l. BbiOupare cnocoObl pelieHus
3a7a4 npodecCHOHATBHON NesSTeTbHOCTH

MPUMEHUTETHHO K Pa3IUYHBIM
KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpEMEHHbBIE
cpeacTsa TIOUCKa, aHaIM3a U
WHTEPIpETaInN uHpOpMaun "
UH(POpPMALIMOHHbIE  TEXHOJIOTUH  JJIs
BBITIOJTHEHUST 3a7a4 TpodeccroHambpHON
JeSITeNbHOCTH

OK 05. OcymectBiATh YCTHYIO H
MUCHbMEHHYIO KOMMYHUKAIUIO Ha

roCyJlapCTBEHHOM si3blke Poccuiickoit
denepaii ¢ y4eToM OCOOEHHOCTEH
COIMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA

Brinosinenue
MPAKTUKOOPUEHTUPOBAHHBIX  3a/laHUM
B KOHTEKCTE Oymymeit
npodecCHOHANBHON N1eATEeIHbHOCTH C
HCIIOJIb30BaHUEM OCHOBHBIX
MaTEeMaTHYECKUX TMOHSATUI U 3aKOHOB
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npeoOpa3oBaHue MOM00Us, TOJO00HBIE
¢urypsl;  yMEHHE  paclo3HaBaTh
paBHBIE M TOJOOHBIE (UTYpPBI, B TOM

yycie B TNPUPOJE,  HUCKYCCTBE,
ApXUTEKType; YMEHHE HCIOIb30BaATh
reoMeTpUUYEecKre OTHOIICHHUS,

HaXOJUTb I'€OMETPUUYECKHE BEINYMHBI
(muHa, yrous, IJOMAAL, 00BEM) MpPH
pelleHnn 3a1ad U3 APYruxX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM KU3HHU.

- CdhopmupoBaHHOCTH YMEHHUS
BBIOMpATh MOAXOASIIUNA METOH s
pelieHus 3aJ1a4y; [IOHUMATh
3HQUUMOCTh MAaTEMaTUKH B H3Yy4YECHUU
MIPUPOIHBIX U 0OLIECTBEHHBIX
MpPOLIECCOB M SIBJICHUW;  YMEHHE
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB
MareMaTUKd B UCKYCCTBE, YMEHHE
MIPUBOJIUTH IPUMEPHI MATEMaTHUYECKUX
OTKPBITUA POCCHUMCKOM M MHUPOBOU
MaTeMaTUYECKON HAYKH.

- ChopMupOBaHHOCTH YMEHHSI CBOOOIHO

ONEPHPOBATH  TOHATHSIMHU:  Tpaduk
byHK1HN, oOparHas byHKLU,
KOMIIO3ULIUSA byHKIUH, JIMHENHas
byHKIMSA,  KBaApaTHuHas  (QYHKIUS,
CTerieHHass  (QYHKOUS  C  IEJIBIM
nokasaresem, TPUTOHOMETPUUYECKHE
byHKIMH, oOpaTHbIe
TPUTOHOMETPUUYECKHE byHKuHN,
nokazatejgbHass W JorapupMHUEcKas
GyHKLIMU; YMEHHE CTPOUTH TpapuKu

GyHKIMHI, BBIMOIHATH HpeoOpazoBaHUs
rpauKoB GbyHKIUH. Ymetp
WCIIONB30BaTh Trpaduku (QYHKIUN 1
U3YyUYEHHs] TPOIECCOB U 3aBHUCHUMOCTEH

OK 01. Bsibuparh crocoObl perieHus
3a/1a4 MpohecCUOHATBLHON IeATeTbHOCTH

IIPUMEHUTEIBHO K pa3IMYHbIM
KOHTEKCTaM

OK 02. Hcnonp3oBaTb COBpEMEHHBIE
cpeacTsa TIOUCKA, aHaIM3a u
UHTEPIIPETALNH uHpOpMaLUn u
MH(OPMALIMOHHBIE  TEXHOJOTHH  JJIs

BBIIIOJIHCHUA 3a4a4 HpO(I)eCCHOHaHBHOﬁ
JACATCIIBHOCTH

Brinosnnenue
MIPAKTUKOOPUEHTUPOBAHHBIX 3a/laHUN B
KOHTeKcTe Oynymiei npodeccuoHanbHON
NEeATEIbHOCTH c HCITOJIb30BaHNEM
OCHOBHBIX MAaTEMaTUYECKUX IOHATUH U
3aKOHOB
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MIPH PEUICHUH 337a9 U3 IPYTHX YIeOHBIX
OpeIMETOB U U3 pPEabHOM KU3HU;
BBIpaXaTh (opMynaMH  3aBHCHMOCTH
MEXy BEIMYMHAMHU; YMEHHUE CBOOOIHO
OMEepUpPOBaTh  MOHATHSIMH:  YETHOCTH
GYHKIMHM, TEPUOIUYHOCTh  (DYHKIIHH,
OTPaHUYEHHOCTh byHKIUY,
MOHOTOHHOCTh ~ (YHKIIMH, SKCTPEMYM
¢ynkunu, HanOosbllee W HaWMEHbILEE
3HaYeHUs (QYHKIMU Ha TPOMEKYTKE;
YMETh IPOBOJIUTH UCCJIE/IOBaHHE
byHKIUY; YMETb UCIIOJIb30BATh
cBoiictTBa ® rpadukd GYHKIUNH 7S
pellleHusT ypaBHEHUW, HEPaBEHCTB U
3a7a4 ¢ IapaMmerpamu; u300paxarb Ha
KOOPJMHATHON IIJIOCKOCTH MHOKECTBa
pELICHU ypaBHEHWH, HEPABEHCTB U
CUCTEM.

- CdopMupoBaHHOCTH YMEHUS
ONEepUpOBATh  MOHATUSMM:  Cpe/iHee
apupMeThyecKoe, MeJuaHa, pa3Max,
JMCTIEpCHs, CTaHJIApPTHOE OTKJIOHEHHE
YHUCIIOBOTO HaboOpa; yMeTb W3BJIEKaTh,
UHTEPIPETHPOBATH uH(pOpMaIIUIO,
NpEJCTaBICHHYI0O B  Tabiuuax, Ha
quarpammax, rpadukax, OTpa)KarolIyro
CBOMCTBa  peaJibHbIX MPOLECCOB U
SBIICHUH; MPEACTABIATH HHPOPMAIUIO C
MOMOINBI0  TAaOMUIT ®  JUarpamm;
UCCIIEIOBATh CTAaTUCTUYECKHE JTAaHHBIC, B
TOM YHCJIE C IPUMEHEHNEM rpadpudecKix
METO/IOB M 3JIEKTPOHHBIX CPE/ICTB.

- CpopMHupoBaHHOCTH YMEHHUS CBOOOJHO

OIepUpOBATH HOHSATHSMHU:
NpsIMOYTOJIbHAs ~ CHUCTEMa KOOpAMHAT,
BEKTOD, KOOpJIMHATHI TOYKH,
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KOOpJMHAThl BEKTOpA, CyMMa BEKTOPOB,

NPOM3BEACHNE BEKTOpa Ha  YHCJIO,
pa3lioKEHUEe  BEKTOpa 1o  0Oasucy,
CKISIPHOE TPOU3BENICHHE, BEKTOPHOE

IIPOU3BENICHUE, YTOJl MEXKIY BEKTOpaMU;
YMEThb MHCIOJb30BaTh BEKTOPHBIH U
KOOpJMHATHBII METOJ Uil pElIeHUs
reoOMEeTPUYECKUX 3a/ad U 3ajad Apyrux
y4€OHBIX IPEIMETOB.

- CdopmupoBaHHOCTH
OIEPUPOBATH IOHATUAMM:
YpaBHEHUE,  HEPABEHCTBO,
ypaBHEHUI u HEPABEHCTB,
PaBHOCUJIBHOCTh YpaBHEHUIA,
HEPaBEHCTB M CHUCTEM, DPAllMOHAJIBHBIE,
UppALMOHAJIBHEIE, MOKa3aTeIbHBbIE,
CTCIICHHBIE, JorapupMHIECcKue,
TPUTOHOMETPUYECKHUE yYpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI; YMETh PEIIAThH
YpaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C
ITOMOIIBIO Ppa3InYHBIX IIPUEMOB;
IIPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX
CHUCTEMBI JUJISl PEIICHHUS] MAaTEMaTHYECKUX
3aa4 W 3a7a4 M3 pazIMyHbIX objacteit
HayKHU U PEAIbHON KU3HH.

- CdhopMupoBaHHOCTb yMEHUS
ONEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE
YHUCJIO, CONIPSDKCHHBIE  KOMIUIEKCHBIE
qucIna, MOZYJIb u apryMeHT
KOMILJIEKCHOTO 4Hcia, ¢opMma 3amnucu
KOMIIJIEKCHBIX YHUCElT; yMETh
IIPOU3BOIUTH JIEUCTBHUS c
KOMIIIEKCHBIMH YU CJIaMHU

YMEHHUS
TOXJIECTBO,
cucrema

OK 01. BpiOuparh cnocoObl pemeHus
3a/1a4 Po(heCCHOHATLHOU JCSITEIbHOCTH

MIPUMEHUTEIHHO K pa3IMYHbIM
KOHTEKCTam

OK 02. Hcnonb3oBarb COBPEMEHHBIE
CpeacTBa MIOMCKa, aHaJn3a u
HMHTEpPIIpETAINH uHbopMaIuu u
WHOOPMAIIMOHHBIC  TEXHOJOTHH IS

BBIIIOJIHCHHA 3aaad HpOCI)eCCI/IOHaJ'ILHOI‘/‘I
JACATCIIBHOCTH

Brmonnenue
MPaKTUKOOPUEHTUPOBAHHBIX 3aJlaHUN B
KOHTEKCTe Oynyiiel mpodeccruoHanbHON
JIeITeIbHOCTHU c HCIIOJIb30BAHUEM
OCHOBHBIX MaTE€MaTHYECKUX MOHATHH U
3aKOHOB

CdopMupoBaHHOCTE YMEHHUS CBOOOIHO
ONepUpOBaTh MOHATHSMH: CTENEHb C
HEJIbIM MOKAa3aTelIeM, KOpEHb

OK 01. Bsibuparh crocoObl perieHus
3a7a4 npodecCHOHATBHON NeSTeTbHOCTH
IPUMEHUTEIHHO K Pa3IUYHBIM

Brinosninenue
MPaKTUKOOPHUEHTHPOBAHHBIX 3a/aHUN B
KOHTeKcTe Oynymieil npodeccnoHaabHON
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HaTypaJbHOM  CTEIEHHU, CTENEHb C
palMOHAIBHBIM TIOKA3aTeNeM, CTEIEHb C
JEUCTBUTEILHBIM oKa3arelieM,
jgorapudmM 4YHucla, CHHYC, KOCHUHYC U
TaHI'€HC [IPOU3BOJILHOTO YHUCIIA.

YmMmets ONEepUpPOBATH MOHSATUSAMM:
HENPEPBIBHOCTh (PYHKIIMH, ACHMIITOTHI
rpaduka (GyHKIMH, TIepBas M BTOpas

IIPOU3BOHAS ¢byHKIUY,
TEOMETPUYECKUN W (PU3UUECKHI CMBICT
MIPOU3BOTHOM, nepBooOpazHasi,
OTpeieNIeHHBIH UHTErpal; yMETh
HaXOJ/IUTh ACUMIITOTHI rpaduka
byHKIIY; yMEHHE BBIYUCTISTH
MIPOU3BOJHBIE CYMMBI, TMPOU3BEACHHUS,

YaCTHOTO M KOMIIO3UIUU  (PYHKIIHIA,
HaXOJUTh YpaBHEHHE KacaTeIbHOH K
rpaduxy GyHKINU;
CdopMHupoBaHHOCTH
UCIIOJIb30BaTh MIPOU3BOJIHYIO TUIS
HCCIIEe0BaHUs byHKIMH, VIS
HaXOXKJCHHUS HAWIy4dllero peleHus B
NPUKJIAJHBIX, B TOM YHCJIE COIHaJIbHO-
9KOHOMHYECKUX M (pU3MUYecKHX 3ajayax,
JUIE  OMNpEeNeNeHUuss  CKOPOCTH W
YCKOPEHHUS; HaXOIuTh IUIOMIAJU U
00BeMBbl (UTYp C MOMOUIBIO MHTETpasa;
IPUBOUTH TPUMEPHl MAaTEMaTHYECKOTO
MOJICITUPOBAHUS C TTOMOIIIBIO
TuQdepeHIMaIbHbIX YpaBHEHUH.

ChopMupoBaHHOCTH YMEHHSI CBOOOIHO
ONEepUpOBATH TOHATUAMHU: COUYETAHUE,
NIEPECTAHOBKA, YHACIIO COYETAHWHU, YHUCIIO
nepecTaHoBoK; OuHoM HpIOTOHA; yMeTh
MPUMEHATh KOMOMHATOpPHBIE (aKTBI |
paccy)KIeHHs s pelIeHHs  3ajad;

yYMEHUS

KOHTEKCTam
OK 02. Hcnonp30oBaTh COBPEMEHHBIE
CpeacTBa IIOMCKa, aHaJn3a u
UHTEpIIpETaNH uHbopMaIuu u
I/IH(bOpMaI_[I/IOHHBIe TCEXHOJIOI'MH1 JIIsL

BBIIIOJIHEHUA 3aJa4 HpO(I)eCCHOHaHBHOﬁ
JACATCIIBHOCTH

ACATCIIBHOCTH C HCIIOJIB30BaHHUECM
OCHOBHBIX MaTEMaTHUYCCKHX ITOHATHH H
3aKOHOB
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YMEHHME  ONEpUPOBATH  IOHSITHUAMH:
CITy4alHBIN OMBIT M CIy4aifHOE COOBITHE,
BEPOSTHOCTh  CIy4allHOrO  COOBITHS;
YMETb  BBIYUCIATH  BEPOSITHOCTH  C
UCTIOJIb30BaHUEM IPahUIECKUX METOJIOB;

OPUMEHATh  (QOPMYJIbl  CIOXKEHUS U
YMHOXXEHHUS BEpPOSITHOCTEM,
KOMOWHATOpHBIC (PaKThl U (HOPMYJIbI TIPH
peleHnH 3aja4; OLICHUBATh
BEPOATHOCTH  pealbHBIX  COOBITUH;
3HAaKOMCTBO co CIIy4alHbIMHU
BEJIMYUHAMU; YMETb MIPUBOIUTH

IPUMEpPHI MPOSIBICHUS 3aKOHA OOJIBIIMX
qucen B NPHUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX.

- CdopMHUpOBaHHOCTH YMEHHUS
OTIEpPUPOBATH TOHATUSIMU: OTPEJIECTICHUE,
aKCHOMa, TeopeMa, CIIeJCTBHE, CBOHCTBO,

NPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYITUPOBKU; YMEHUE
dbopMynupoBath oOpaTHOE u
IPOTHBOIOJIO0KHOE YTBEP)KICHHUE,

HNPUBOAUTEL MPUMEPLI U KOHTPIPUMEPEL,
HCIIOJBb30BaTh METOJ MaTEeMaTHU4YEeCKOU
WHAYKOWH, TPOBOAUTH J0OKA3aTCJIbHBIC
pacCyXIeHHusT MpU pElIeHUH 3ajad,
OLCHUBATh JIOTUYCCKYIO IIPABUJIBHOCTH
pacCyX ICHHUI.

OK 01. Boibupars crnocoObl perieHus
3a/1a4 po(heCCHOHATLHOU JCSITEIbHOCTH

PUMEHUTETBHO K pasInYHbIM
KOHTEKCTaM

OK 02. Hcnonp3oBaTb COBpEMEHHBIE
cpeacTsa TIOUCKA, aHaIM3a u
MHTEPIIPETALIMN uHpOpMaLUn u
MH(OPMALIMOHHBIE  TEXHOJOTMM  JJIs

BBIIIOJIHCHUSA 3a1a4 HpO(l)eCCI/IOHaJ'ILHOI\/'I
JACATCIIBHOCTH

Breimonnenue
MPAKTUKOOPUEHTUPOBAHHBIX 3aJaHUI B
KOHTEKCTE Oyayiiel mpodeccuoHanbHON
eI TCIILHOCTH c HCITIOTb30BaHUEM
OCHOBHBIX MaTeMaTHUECKMX IMOHSITHH U
3aKOHOB

- CpopMHupoBaHHOCTH YMEHHUS CBOOOJIHO
OIIEpPUPOBATH TIOHATUSIMH: TOYKa,
npsiMasi,  IJIOCKOCTb,  IPOCTPAHCTBO,
OTPE3OK, Iyd4, IIJIOCKUH yroi,
JBYTPaHHBIA Yroj, IepeceKaroniecs,
NapajuleJbHble M CKpELIUBAOLIHEC
psIMBIE, IapaJUIeIIbHOCTD u
HNEPIEHANKYIIPHOCTD NIPSIMBIX "

OK O01. BoiOupars cnoco0bl perieHus
3aa4 npodecCHOHAIBHON JeATeIbHOCTH

MIPUMEHUTETHHO K pa3IMYHbIM
KOHTEKCTaM

OK 02. Hcrnons3oBaTb COBPEMEHHBIE
cpeacTsa NIOMCKa, aHaym3a u
UHTEpIpeTaluu UHpOopMaLuu u
WH(POPMAIIMOHHBIE  TEXHOJIIOTUH  JJIs

Brinosninenue
MPaKTUKOOPUEHTUPOBAHHBIX 3a/IaHUN B
KOHTEKCTe Oymymeit mpodeccrnoHambHON
JEeSTeIbHOCTH c UCTIONIb30BaHUEM
OCHOBHBIX MaTeMAaTHUYECKUX IOHATHH WU
3aKOHOB
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IIJIOCKOCTEU, YIUIBI U PAaCCTOSHUSA, YMETh
UCTIONIB30BAaTh TIPH  PEIICHWH  3aaad
U3Y4ECHHBIE (baxThI u TEOPEMBI
IUTAHUMETPHH; yMETh OLICHUBATh
pasMepsl OOBEKTOB B  OKpYXKarolleM
MHpE; ChopMHPOBaHHOCTh  yMEHHS
OncprupoBaTh IIOHATUAMMU
MHOTOTPaHHHUK, CeyeHHe
MHOI'OrpaHHuKa, HpaBHHBHBIfI
MHOTOTPAaHHHK, TIpU3Ma, [UPaMHJA,
¢urypa ¥ [OBEPXHOCTb BpallleHus,
WIMHADP, KOHYC, mmiap, cdepa; yMeTb
IMOCTPOUTH CC€UCHUC MHOIr'orpaHHuKa,
n300pakaTh MHOTOTPAaHHUKHU, (QUTYPHI U
IMMOBCPXHOCTU BpallCHUA, UX CCUCHUA, B
TOM YHUCIIE C MOMOILIBIO 3JIEKTPOHHBIX
CpPEACTB; YMETh NPUMEHSITh CBOMCTBA
reOMETPUYECKUX UTryp.

BBITOJIHEHUS 3a7lad MpopeCcCUOHATBLHON
NEeATEIbHOCTH
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2. CTPYKTYPA U COJAEP)KAHWUE YYEBHOM JJUCHUILIAHBI

2.1. KosmmyecTBO 4aCOB HA OCBOEHHE NPOTrPaAMMbl Y4eOHOH AU CHMIIMHBI

Buj yueOHo# padoThl KoauyecTBo yacos

MakcumaibHast yaeOHast Harpyska (BCero) 282
OGs3arenbHast ayuTOpHast ydeOHas Harpyska (BCero) 256

B TOM YHCIJIE:

- YPOKH, JIEKITHH 166

- IPAKTHYECKUE 3aHSATHS 90
CamocrosiTenpHast pabota 00yJaromerocs 16
Koncynpranuu 2
[IpomexyTrounas arrectanus B hopMe IK3aMeHa 8




2.2. TemaTu4yeckuii MJIaH U coepPrKaHUe Y4eOHOH THCHUTITHHBI

006 | Koawl JIP, MP, ITP, OK
HauMeHOBAHHE PA3IEIOB H TeM Copeprxanue yueOHOro MaTepHuaJa U (pOpMbI OpPraHU3aANUH eM ¢dopmupoBanuio
AeATeJbHOCTH 00yUYaIoIIUXCH qaco KOTOPBIX CIIOCOOCTBYET
B 3J1eMEHT POrPaMMBbl
1 2 3 4
Paszjnen 1 Aaredopa 76
Tema 1.1  IloBropenue  kypca | Conep:kanue yueOHOro MaTepuajia 8 JIP 1-4
MATeMATHKH OCHOBHOM IKOJIbI Ilenu u 3a7a4n MaTeMaTUKUA [IPU OCBOEHHMHM CelMaabHOCTH. Yucna | 8 MP 1-3
U BBIYMCICHUS. BBIpaXeHWss ¥ WX MpeoOpa3oBaHus. YPaBHEHHS U IIP 4,5,7
HepaBeHcTBa. CHCTEMBI YPaBHEHHI U HEPABEHCTB. OK 01, 02, 04, 05
I[IpakTnyeckune 3aHATHA:
Perienne nuHeMHbIX YpaBHEHUH, CUCTEM YpaBHEHUN 1 HEPABEHCTB.
Pemrenne  xBampaTHbIX  ypaBHeHMHM.  PemieHme — KBaJpaTHBIX
HEPABEHCTB. 2
[IpouienTel B mpodecCHOHANIbHBIX 3aJadaX TEXHOJIOTMYECKOTo
npopuIs. 2
CamocrosiTesibHas padoTa 2
CocraBieHne KOMITBIOTEPHOW TMpe3eHTanuu Ha Temy «PasButme | 2
MOHATHUS O YUCIIE»
Tema 1.2 Crenens ¢ aeiicrBureqbHbIM | Conep:kanue yueOHOro MaTepuajia 8 JIP 1-4
MmoKasareJjemM JlelicTBuTenbHble ynciaa. beckoHeuHo yObIBarolias reomerpuyeckas | 8 MP 1-3
nporpeccusi. ApuUpMETHYECKH KOpEeHb HaTypajlbHOW CTEINEHHU. ITP 5,10
CreneHsb C palliOHAIBHBIM MTOKAa3aTEIEM. OK 01, 02, 04, 05
IIpakTHyecKue 3aHATHSA 8
Apudmernueckuil KOpeHb HaTYPaJIbHON CTENICHH. 2
CreneHb ¢ pallMOHAJIbHBIM U IEWCTBUTEIHHBIM ITOKA3aTEIIEM. 2
Perienue npukinagHbIX 3a1a4. 2
Pemenne npukiaaHbIX 3a1a4 2
Tema 1.3 Crenennas pyHKIus Coaep:xanue y4eOHOro MaTepuaa 6 JIP 1-4




CrenenHass ¢yHkums, ee cBoiictBa u rpaduk. PaBHOCHIBHBIE
ypaBHEHHsI U HepaBeHCTBA. VppannoHanbHbIe ypaBHEHUS.

HpaKanecKne 3aHATHUSA

Crenennas GyHKIIUS, €€ CBOHCTBA U Irpaduk
PaBHOCUIIBHBIE ypaBHEHHS ¥ HEPaBEHCTBA.
ypaBHCHHSI

Pemenne npukiaaHbIX 33124

HppauunonainbHbie

MP 1-3
ITP 4,10
OK 01, 02, 04, 05

Tema 1.4 Iloka3zaresibHasA pyHKIUS

Conep:xaHue y4eOHOIro MaTepuaJia

oo

[lokazarenpHast ¢yHKIuUs, ee cBoiicTBa W rpaduk. [lokazarenbHbie
ypaBHeHus. Iloka3zaTenbHble HEpaBEHCTBA

oo

HpaKanecKne 3aHATHSA

[TokazarenpHas QyHKIMS, €€ CBOWCTBA U TpaduK
[TokazaTenbHbIC YpaBHEHUS U HEPABEHCTBA

KonTpoabHnas padora 1

JIP 1-4
MP 1-3
TP 4,7
OK 01, 02, 04, 05

Tema 1.5 Jlorapudpmuyeckasn
byHkuus

Conep:xanue yueOHOro Marepuaa

Jlorapugmsl. CoiicTBa sorapupmoB. JleciTUUHbIE U HATypaJbHbIE
norapupmel. Popmyna nepexona. Jlorapupmuueckas (yHKIMS, ee
CBOMCTBA " rpaduxk. Jlorapupmuueckue YpaBHEHUS.
Jlorapugmuueckue HepaBeHCTBA.

CO(0OININ NS~

HpaKTI/IquKI/Ie 3aHATHUSA

Jlorapudmsl. CBolicTBa J0rapupmMoB
Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U rpaduk
Jlorapugmuueckue ypaBHEeHHs 1 HEpaBEHCTBA.

CamocrosiTesibHas padora

Cozanue mpe3eHTalMd MO0 TeMe «3HaueHHE W UCTOPHUS TOHSTHUS
sorapudma.

NININDN DN

KonTpoabnas padora 2

JIP 1-4
MP 1-3
P 4,7, 10
OK 01, 02, 04, 05

Paspnen 2. OCHOBBI TPMTOHOMETPHH

34

Tema 2.1 Tpuronomerpuyeckue
(¢popmy.isl.

Conep:xaHue y4eOHOIro MaTepuaJia

10

Pannannas mepa yrna. IIoBOpoT TOYKM BOKpYr Hadajla KOOPIHMHAT.
Onpenenenue cuHyca, KOCMHYCa M TaHI€HCAa yrija. 3aBUCUMOCTb
MEXJy CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOTO M TOTO XK€ yIJa.

10

JIP 1-4
MP 1-3
ITP 10
OK 01, 02, 04, 05
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Tpuronomerpuueckue TtoxaectBa. Popmynsl cnoxenus. Cunyc,
KOCHHYC U TAHI'€HC IBOMHOrO yria. @opMyisl IpUBeIeHUS

IIpakTuyeckue 3aHATHS

3aBUCUMOCTb MEKIY CHHYCOM, KOCUHYCOM M TAQHI'€HCOM OIHOI0 U
TOTO K€ yIJIa
Tpuronomerpudeckue ToxaecTBa. DOpMyIIbI CIOKEHUS.

N

Tema 2.2 Tpuronomerpuyeckue
YPaBHEHHUsI. Tpuronomerpuyeckue

byHkunn

Copep:kaHue y4eOHOro MaTepuaa

oo

IIpocreiimme TPUTOHOMETPUYECKUE YpPaBHEHHUS.
Tpuronomerpuueckue ypaBHEHUs, CBOISIIUECS K anreOpandecKuM.
CBoiicTBa U rpad)K TPUTOHOMETPUIECKUX (PYHKITHIA

IlpakTnyecKkue 3aHATUA

[Ipocreiimme TPUroHOMETPUIECKUE YPABHEHUS
Tpuronomerpuueckue ypaBHEHUs, CBOASIIUECS K alredpanyecKum

KonTtpoJsabHnas padora 3

JIP 1-4
MP 1-3
TP 4,7
OK 01, 02, 04, 05

Pa3pen 3. Hauaja MmaTeMaTHu4eckKoro an

aJIn3a

Tema 3.1 IlpousBognasn

Conep:xanue y4eOHOIro MaTepuaJia

[Ipenen nocnenoBarenbHocTu. Ilpenen ¢ynkuuu. HenpepblBHOCTD
GyHKIMU. Omnpenenenne IIPOU3BOJHOM. IIpaBuia
mupdepenuupoBanus.  [IpousBogHas — crenmeHHOM — (QyHKIUU.
IIpousBosHble snMeMeHTapHbIX (QyHKUuH. [‘eomerpuueckuii u
(bu3nyecKnuil CMbICT POU3BOAHOMN

IIpakTHYecKue 3aHATHSA

Omnpenenenue npousBogHou. [IpaBuiia nuddepeHupoBanms
[Ipon3BoIHBIE AIEMEHTAPHBIX (PYHKINN

I'eomerprueckuil U GpuU3NIECKUN CMBICT TPOU3BOIHON
[IpakTHKO-OpHEHTUPOBAHHbIE 3a7aUn

JIP 1-4
MP 1-3
OK 01, 02, 04, 05

Tema 3.2 IIpumeHeHne NPOU3BOIHOH K
uccjae10BaHuI0 GyHKuui

Conep:xaHue y4eOHOIro MaTepuaJia

Bospactanne u yObiBaHue (QYHKIMH. OKCTpEMYMbl (QYHKIUH.
Haubonbiiee u HaumeHblliee 3HaueHus ¢yHkuuu. [IpomsBoanas
BTOPOTO TIOPS/IKA, BBITYKIOCTh Tpaduka GYHKIMH ¥ TOYKH
neperuda. [Tocrpoenne rpadukoB QyHKIHH.

QOO IN N N N 0o

IlpakTuyeckue 3aHATHS

BospacTanue u yObiBaHNE QYHKIMH. DKCTPEMYMBbI
Haubonbiiee 1 HanMeHblee 3HaYCHUs QYHKIUN
YpaBHeHHE KacaTeIbHOU K TpaduKy

N DNDND

JIP4
MP1-3
OK 01, 02, 04, 05
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Konrtpoabnas padora 4

Tema 3.3 IlepBooOpa3Has u uaTerpai | Coaep:kaHue y4eOHOro MaTepuasa 8 JIP 1-4
[TepBooOpasnas. [lpaBuna HaxoxaeHus nepBooOpasHbix. [lmomans | 8 MP 1-3
KpPUBOJIMHEWHOW Tpameuuu. MHTerpadx ©W  €ro  BbIYUCIICHHE. [P 3, 8, 11
Brrunciienue miomaneit Guryp ¢ noMouip0 HHTErpaion OK 01, 02, 04, 05
IIpakTHYecKne 3aHATHS 6
[IpaBuia HaX0XJIECHHS IEPBOOOPA3HBIX 2
WHTerpan u ero BbIYMCIEHUE 2
Brruucnenue miomianaeit puryp 2
CamocrosiTesabHast padora 2
Co3nanue mpe3eHTanuu 1o teme «OHU3MUecKuil U TeOMETpHUYECKUil | 2
CMBICJI HHTErpajia»
KountposabHas pa6ora 5 2
Pa3nen 4. 'eomeTpus 80
Tema 4.1 IloBropenne niaanumerpun | Conep:kanue yueOHOro MaTepuajia 6 JIP 1-4
Tpeyronbauku. MHOroyroiasHuku. OKpy)HOCTb 6 MP 1-3
IP 3,13, 15
OK 01, 02, 04, 05
Tema 4.2 BBeieHue B cTrepeoMeTpUIo CojaepixkaHue yueOHOIro MaTepuaJa 8 JIP 1-4
[IpoctpanctBennbie ¢urypsl. [Ipsmbeie u mnockoctu. [locTpoenue 8 MP 1-3
CE€YEHUII MHOTOIPaHHUKOB IIP 1, 13,15
CamocrosiTeibHast padoTa 2 OK 01, 02, 04, 05
CocraBnenue npeseHTanuit no remMe «peyrojibHUK U €ro OCHOBHbBIE | 2
AJIEMEHTBD»
Tema 4.3 IMapanueabHocts npsiMbIX U | Conep:kanue yueOHOro MarepuaJia 10 JIP 1-4
IIOCKOCTeH B3auMHoe pacnosoxkeHue NpsSMBIX B IpocTpaHcTBe. Bzaumuoe | 10 MP 1-3
pacIoyioKeHUe MpsSAMONM M IUIOCKOCTH B IPOCTpPaHCTBE. B3ammHoe IP 1, 2,8, 15
pacrosoKEeHUE MIIOCKOCTEN B IPOCTPAHCTBE OK 01, 02, 04, 05
IIpakTuyeckune 3aHATHS 4
B3anMHoe pacronokeHre NpsMbIX B IPOCTPAHCTBE 2
B3aumHoe pacnonoxeHnue npsiMoi U IIIOCKOCTH B IPOCTPAHCTBE 2
CamocrosiTesabHasi padora 2
Co3manme  mpeseHtammu 1o temMe  «Mcrtopmst  pasBuTHs | 2
CTEPEOMETPUI.
Tema 4.4  Ilepnenaukyasipuoctsh | Coaep:xkaHue yueOHOro MaTepuasa 10 JIP 1-4
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NPSAMBbIX U IJIOCKOCTEM [lepnenaukynspHocts npsMoid U 1iockocTu. Paccrosus. Yrom | 10 MP 1-3
MEXY MPSAMON M TJIOCKOCTHIO. [lepneHIuKyIsapHOCTh IIOCKOCTEN IP 1, 2, 8, 15
IIpakTnyeckune 3aHATHSA 4 OK 01, 02, 04, 05
[lepneHUKYIAPHOCTD NPSMOM U IIJIOCKOCTH 2
[TeprieHAMKYISAPHOCTD IIOCKOCTEM 2
KonTtposabHas padora 6 2
Tema 4.5 Muororpannuku u Tena | Coaep:kaHue yueOHOro MaTepuasa 12 JIP 1-4
BpalleHHs [Mpuzma u mumunap. [Mupamuna u konyc. Cdepa u map. [IpaBunsasie | 12 MP 1-3
MHOTOTPaHHUKH [P 1, 2, 8,15
IpakTnyeckue 3aHATHSA 8 OK 01, 02, 04, 05
[TocTpoeHue ceyeHuit MHOTOIPAaHHUKOB 2
Boruncnenue miomaaei moBepxHocTu 1 00bEMOB MHOTOTPAaHHUKOB. 2
CeueHust, pa3BepTKU Kpyriblx Ted. CUMMETpUS KPYTJIbIX TEN. 2
Brranciienue miomniaaeii 1 00beMOB TeJ BpalleHusl. 2
CamocrosiTesibHasi padoTa 2
W3roTtoBneHne Moenn MHOTOTpaHHUKA. 2
KonrpoabsHnas paéora 7 2
Tema 4.6 Koopaunatrel n BexkTopbl B | Conep:kanue yueOHOro MaTepuajia 8 JIP 1-4
NMPOCTPAHCTBE Koopaunats! B npoctpanctse. BekTopel. [IeiicTBUS Haj BEKTOpaMH. 8 MP 1-3
CxansipHO€ MPOU3BE/IEHUE BEKTOPOB. IP 1, 2, 8, 15
IIpakTHyeckue 3aHATHSA 2 OK 01, 02, 04, 05
Koopaunatel B npoctpancte. Bektopsl. JleicTBUS Hal BEKTOpaMH. 2
CkasiipHO€E TPOU3BEICHNUE BEKTOPOB
CamocrosiTesbHasi padora 2
Coznanue npeszentanuu no teme «Ku3np u TBopuectBo P. Jlekapray. 2
Pa3nes 5. BeposiTHOCTB U CTATHCTHKA 16
Tema 5.1 Duiementbl koMOuHaTOpuku | Conep:kanue yueOHOro MaTepuaJjia 6 JIP 1-4
[IpaBwio  mpomsBeacHHs.  Pa3MemieHWss ¢ TOBTOPCHUSMH. | 6 MP 1-3
IlepectanoBku. Pasmemenuss 6e3 mnoBropeHuid. Coueranus 0e3 [P 5, 12
MTOBTOPEHUI OK 01, 02, 04, 05
IIpakTHYeckue 3aHATHS 2
IIpaBuno  mpousBenenus.  PasmerneHuss ¢ HOBTOPEHHSIMH. | 2
ITepecranoBku
Tema 5.2 DJIeMeHThI Teopun | CoaepskaHue yueOHOro MaTepuaJa 6 JIP 1-4
BeposiTHOCTell M Maremarudeckou | Kimaccudukanmst cimydaliHbIX  cOObITHI. BeposTHOCTH  COOBITHS. 6 MP 1-3
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CTATHCTUKH Crnoxenue BEPOSITHOCTEH. BeposiTHOCTB IIPOU3BEICHUS IP 5, 12
HE3aBUCHUMBIX cOObITHI. Dopmyna bepuymnu OK 01, 02, 04, 05
IIpakTHYecKHne 3aHATHS 2
BepositHocTh  coObiTusa. Crnoxenue BeposTHocTell. BepostHOCTh | 2
MIPOU3BEICHUS HE3aBUCUMBIX COOBITHI

Pasnen 6. KommiekcHbie ynciaa 10

Tema 6.1 KomnuiekcHble ynciaa Conep:xaHue yueOHOro MaTepuasa 6 JIP 1-4
Omnpenenenne KOMIUIEKCHBIX uuncen. Clio)keHMe W yMHOXeHue | 6 MP 1-3
KOMIUIEKCHBIX uucen. KommekcHoconpspkeHHble uucia. Moayib ITP 5, 12
KOMIUICKCHOTO yncia. Onepanyy BEIYUTAHUS U JICTICHUS OK 01, 02, 04, 05
IIpakTHYecKne 3aHATHS 2
CrnoxeHue 1 yMHOKEHUE KOMIUIEKCHBIX YHCEl 2
CamocrosiTesibHas padoTa 2
Coznmanue Tpe3eHTalMu 10 TeMe «J[eHCTBUS ¢ KOMIUICKCHBIMH | 2
YHCIIAMU».

Koncynpranuun 2

JK3aMeH 8

UTOIrO 282
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3. YCJIOBUS PEAJIM3AIIMU TIPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1. TpeboBaHusA K y4eOHO-METOAMYECKOMY M MATEPHAJIbHO-TEXHHYECKOMY OOecnevyeHUIo
peaju3anuu NporpaMmal

Peanuzanus yueOHOM TUCHUIUIMHBI TpeOyeT Hamn4us yueOHoro kabunera «MaTeMaTHKay.

OobopynoBanue yueOHOro kaduHera:

- IOCAZI0YHbIE MECTA M0 KOJIMYECTBY 00YUaIOIIUXCS;

- pabouee MeCTO IMpenoaBaTe’s;

- 00BbEMHBIE MOACIIN MHOI'OI'PaHHUKOB, TCJI BpallICHUS, IPOCTPAHCTBCHHBIX Moneneﬁ;
- KOMIUIEKTHI 3a/IaHU# J1J1s1 TECTUPOBAHUS U KOHTPOJIbHBIX PaboT;

- UBMCPUTCJIBHBIC U YCPTCIKHBIC HHCTPYMCHTBI;

- MOJIEIb YUCITIOBOM OKPY>KHOCTH;

- MOACIM MHOI'OI'PaHHUKOB.

3.2. UuopmanoHHOe o0ecniedyeHne pean3aliu MporpaMmbl

OcHOBHbBIEC HCTOYHHKH:

Jist 00yqarommxcs

1. Amumor III. A. m np. AnreOpa W Hayajma MaTeMaTHYECKOTo aHanmu3a (0a3oBBI U
yriay6nensslil ypouu).10—11 kmacesl. — M., 2014,384 ¢

2. Aranacsu JI. C., ByryzoB B. @., Kagomner C. b. u ap. Maremaruka: anrebpa u Havaia
MaTemaTthueckoro ananusa. ['eomerpus. I'eometpus (6a30Bblii U yriayOneHHbI ypoBHH). 10—11kmacchl.
— M., 2014, 178 c

3. bammakoB M. . Maremartuka: yaeOHUK Ui CTY. YUpeXKACHUN cpel. mpod. oOpa3zoBaHUs.
—M., 2014, 395 ¢

4. bammakoB M. U. Marematuka. COOpHHMK 3ahad NpoQWIbHOW HAINpaBIEHHOCTH: Y4el.
nocobue JyIs CTy/. YUpexaeHuit cpea. npod. oopazoBanus. — M., 2014, 254 ¢

5. bammakoB M. WM. Matemaruka. 3amaqHuk: y4eb. mocobue Ui CTYZA. YUPEXKIECHUH cper.
npod.odpazoBanus. — M., 2014, 245 ¢

6. bammakoB M. WM. Marematuka. DIEKTPOHHBINH y4ye0.-METOJ. KOMIUIEKC [JISl CTYA.
yupexeHuit cpel. npod. odpazoBanusi. — M., 2015.

7. bammakoB M. . Matemaruka (6a30Bblit ypoBeHb). 10 kiacc. — M., 2014, 324 ¢

8. bammakoB M. . Matemaruka (6a30BbIit ypoBeHb). 11 kitacc. — M., 2014,342 ¢

9. bammakoB M. . AnreOpa u Havana aHanuza, reomeTpus. 10 kmace. — M., 2013, 192 ¢

10. bammakoB M. WM. Marematuka (6a3oBblii ypoBeHb). 10 kmacc. COopHUK 3amad: ydeO.
rmocooue. — M., 2008, 176 ¢

11. bammakoB M. M. Marematuka (6a3oBblii ypoBeHb). 11 kmacc. COopHMK 3amad: yd4eo.
rmocooue. — M., 2012, 144 ¢

12. T'ycee B. A., T'puropee C. I'., UBomrmra C. B. Maremaruka mns mpodeccuid u
CMEeUANBHOCTEN COIMATbHO-3KOHOMUYECKOTO MPOQMIIs: YUeOHUK Ui CTYH. YUpeXAECHUH cpel. mpod.
obOpazoBanms. — M., 2014, 238 ¢

13. Kommoropos A.H. u ap. AnreGpa u Havana aHamusa. 10 - 11 kmaccel. YueGHoe nmocobue. — M.,
[Ipoceemenue, 2016 T, 384 ¢

14. Konsrun FO.M., TkaueBa M. B, ®eneposa H. E. u gp. Maremaruka: anrebpa u Hayana
MaTeMaTHYeCcKoro aHanusza. Asrebpa M Hadajga MaTeMaTHYecKOro aHanusa (0a30BbIil M yri1yOJeHHBIH
ypoBHH). 10 knacc / mox pen. A. b. XKmxuenko. — M., 2014, 364 ¢

15. Komsarua FO.M., TkaueBa M. B., ®enepoBa H. E. u np. Marematuka: anrebpa u Havama
MaTeMaTHYeCKOro aHaiausa. Ajiredpa M Hayajla MaTeMaTHYECKOro aHanu3a (0a30BbIi M yriayOJeHHBIH
ypoBHHM). 11 kmacc / mox pen. A. b. Kwmxaenko. — M., 2014,345 ¢



s npenogaBareJiei

1. T'mm30ypr B. U. Anrebpa u nHau. ananusa, 10 ki Kontp.pab. (6a3. u yraoy0. yp.). — 4-¢
u3nanue, crep. — M.: Muemosuna, 2014. — 61 c.

2. Escradbera JI. I1. I'eometpus. JInmaktudyeckue marepuansl. 10 — 11 kiacchel: mocobue ais
obmeoOpasoBar. opranmzanuii. — M.: [IpocBemienne, 2014. — 94 c.

3. EpmoBa A. II., T'omo6opoasko B. B. CamocTosiTenbHBIE W KOHTPOJIBHBIC PAOOTHI IO
reomerpun i 11 knacca. — 6-e u3z., ucnp. — M.: UJIEKCA, 2013, - 208 c.

4. KommoropoB A.H. u np. Anredpa u Havyana aHammza. 10 - 11 kmaccer. YuebHnoe nocobue. — M.,
[Ipocsemenue, 2016 1,384 ¢

5. Kpamop B.C. IloBTOpsieMm u cucTeMaTu3upyeM IIKOJIbHBIN Kypc aareOphl U Hadajia aHajau3a.
M.: OO0 «M3parensctBo OHuke, 2011, 456 c.

6. Jlykankun A.I'. Maremaruka. — M., 2012, 324 c.

7. MaremaTuka. YueOHOE 10COOME It CpeaHero mpodeccnoHaaIbHOro 0opa3oBanus/

B.C. Muxees, O.B. Ctsoxkuna, O.M. IlIBenona. - Pocros-na-/lony: ®enukc, 2009. — 896 c.

8. Huxonsckuii C.M., IloramoB M.K., PemernukoB H.H. u nap. Anrebpa u Hauana
MaTeMaTH4ecKoro ananusa (6a3oBblil 1 npoduibHbii ypoBHH). 10 k1. ®I'OC. — M., [Ipocsemienue, 2016
r, 342 c.

9. Huxonsckuii C.M., IloranoB M.K., PemernuxkoB H.H. u ngp. Anrebpa u Havana
MaTeMaTH4ecKoro ananusa (6a30Bblil 1 npoduibHbl ypoBHH). 11 Ki1. PI'OC. — M., [Ipocsemenne, 2016
T, 346 c.

10. Omenpuenko B.I1. Maremaruka: yue6. nocobue. PocroB u//l: ®enunkce, 2014. - 380 c.

11. Pypykun A. H., Xocyrosa JI. 0., UekanoBa O. 1O. Iloypounslie pa3zpaGokT mo ajiredpe u
Hayajam anainm3a: 10 knacc. — M.: BAKO, 2016. — 352 c.

12. Turapenko A.M. Matematuka: 9-11 kmaccer: 6000 3a1a4 Mo MaTeMaTUKE OT MPOCTEHIITUX 10
onmumnuaaabiX. PoctoB H//l: ®enunkc, 2011. - 432 c.

JlonoJIHuTeIbHbIe HCTOYHUKH

1. Beiroackuit M.Sl. CrnpaBouHuk 1o 3nementapHoil maremaruke. -M.:ACT, 2009. — 832 c.

2. Xoxos B.U., B.H. IToroguua CrnpaBounsie Tabmuis! mo Matematuke. — M.:3A0 «POCMOH-
ITIPECCy, 2005 r. — 120 c.

HNurepHer-pecypcesl

1. http://www.matburo.ru/literat.php
2. http://matema.narod.ru/

3. http://www.terver.ru/

4. http://www. festival.1september.ru /
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHMA JUCHUIIJINHbI

KoHtpoub

n OLCHKa PpC3yJIbTaTOB
npenoaaBaTreji€eM B IIPOLECCE IPOBCACHUA IMPAKTUUCCKHUX

OCBOCHHUS y4eOHOW AWCHMIUIMHBI  OCYIIECTBISETCS
3aHATUH M JIaOOpaTOpHBIX padoT,

TECTUPOBAHUA, a TaKXKe BBIIIOJIHEHUI 06yqa}0mHMHC$1 VHIUBUAYAIbHBIX 3aJlaHUi, IPOECKTOB,
HUCCIIEJOBAHUN.

Tembl OcHOBHBIC BUABI A€ATEILHOCTH
Tema 1.1. IloBTopenue | HMcnonb3o0BaTh TEOPETHKO-MHOKECTBEHHBIN alliapaT [JIs ONUCAHUA XOJa PELICHHs
Kypca MATEMATHUKK | MaTeMaTHYECKHUX 3ajay, a TaKKe peaIbHBIX MPOIIECCOB U SBJICHUI.

OCHOBHOM IIIKOJIBI

OmnepupoBaTh MOHATUSIMH: PALUOHAIBHOE YHUCIO, OECKOHEYHAs! IMepHOIUYEcKast
OpoOb, TPOLEHTHI, HWppalMOHATIBHOE U JACUCTBHTEILHOE YHCIO; MOAYIb
NEUCTBUTEIBHOTO YMCIIA; HCIOJIB30BaThb OSTH IOHATHA TPU  NPOBEACHUHU
paccyXKIeHUN M [0Ka3aTenbCTB, HNPUMEHATh APOOM M IPOLEHTHl U PELICHHUS
MIPUKIIAIHBIX 3a/1a4 U3 pa3IMyHbIX OTpacieil 3HaHU! U pealbHOM KU3HU.
Hcnonb3oBaTh NpUOIKEHHBIE BBIYMCICHUS, TpaBUJIa OKPYTJICHUS, TPUKUIKY U
OLICHKY PEe3yJIbTaTa BBIYMCICHUI.

[lpuMeHsTh  pasnuuyHBlE METOABl  pElIeHHS pPalUoOHAIBHBIX W JIpOOHO-
paIMOHANIbHBIX YPAaBHEHH, a TaK)Ke METOJ MHTEPBAJIOB I PEIIEHUs] HEPaBEHCTB.
MognenupoBarh pealbHble CUTYaIlMH ¢ IIOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHHMH,
HCCIIEA0BATh NOCTPOSHHBIE MOJIENH; HHTEPIIPETUPOBATH MOJIyYCHHBIH PE3yJIbTaT

Tema 1.2. Creneup c
JIEUCTBUTENbHBIM
IoKa3arejieM

3HATh ONPEJEIICHNE U CBOMCTBA CTEIIEHHU C LIEJIBIM [10KA3aTeeM; OAXOIAILYI0
¢dopMy 3anucH JIeHCTBUTENbHBIX YUCEN ISl pELICHUS MPAKTUYECKUX 3a/1a4 U
IIPEJICTaBJICHUS] JaHHBIX.

Hcnonp30BaTh IPOrpecCUu IS PELICHM 3a1a4 IPUKIIAJHOIO XapakTepa.
[TpumeHsTH POpMYITy CIOKHBIX IPOLIEHTOB Ui PELICHUs 3a7a4 U3 pealbHOU
MPAKTUKU.

®opmynupoBaTh, 3alIUCHIBATh B CHMBOJINYECKOM (hopMe 1 HCIoab30BaTh
CBOICTBa KOpHS N-01 cTeneHu A NpeoOpa3oBaHuUs BHIPAKEHUM.

HaxoauTs perieHns nppaluoHaIbHBIX YPaBHEHUH C IOMOIIBIO PAaBHOCHUIIBHBIX
NEPEXO0I0B WIN OCYIIECTBIIASA IPOBEPKY KOPHEN.

DopMyIMpOBaTh ONPENEIEHUE CTENIEHHU C PALlMOHAIBHBIM U ACUCTBUTEIbHBIM
nokasaresneM. BoInoaHATE IpeoOpa3oBaHus YHCIOBBIX BbIPAKEHUH,
COJIepKalIiX CTENEHH C PAllMOHAIBHBIM U IEHCTBUTENIBHBIM I10KA3aTEIEM.

Tema 1.3. CreneHnas
byHKIUSA

OnepupoBaTh MOHATHAMM: (DYHKIHUS, CIIOCOOBI 3aJaHUsl (PYHKIMH; B3aHUMHO
oOpatHble (YHKIMM, KOMIO3UIMSA (QyHKIUH, rpaduk (yHKIMH, OONacTh
OTpe/IeNIEHUs] U MHO>KECTBO 3HAYEHUI (QYHKINH, HYIH (YHKIUH, TPOMEXKYTKU
3HAaKOIOCTOSIHCTBA; JIMHEHHAsI, KBaJpaTUyHas, IpOOHO-IMHEHHAs U CTeleHHas
(GyHKIIH.

BeinonssATe 35eMeHTapHble IpeoOpa3oBaHus rpadruKoB GyHKINHA.
dopMyIHpoBaTh U WILTIOCTPUPOBATH I'pa)UueCKH CBOWCTBA JTMHEWHOM,
KBaJJPAaTUYHOM, APOOHO-IMHEHHON U CTeTeHHON (QYHKIUH.

Tema 1.4. Hcnonp3oBath HU(POBBIE peCYpChl AJIs MOCTPOSHUS Tpaduka MokazareabHOu

IlokazarenbHas byHkuMu W u3ydeHus e€ CBOWCTB. HaxomuTh pemieHus MOKa3aTelbHBIX

byHKIUSA ypaBHeHUH. [IpuMeHsATH CBOICTBa MOKa3aTeNbHOM (YHKIMM K PEHICHUIO
IIOKAa3aTeNIbHBIX HEPABEHCTB.

Tema 1.5. JaBatpe ompeneneHue jorapudMa dYHCIA, JECATHYHOTO W HATYpPaJbHOTO

Jlorapugmuueckas Jorapudma.

byHKIHS Hcnonp3oBath cBoOiCcTBa JIoTapu(PMOB /715t MpeoOpa3oBaHus JorapruhMUUECKIX
BBIPAKCHU.

Crpourts rpaduk norapupmudeckoil pyHKINN Kak 0OpaTHOM K MMOKa3aTeabHON
U HCIIOJIb30BaTh CBOMCTBA JIorapu(MU4ecKoil pyHKIUM Ui peleHns 3a1ay.
Haxomuth  pemieHuss  jorapu(MUUECKMX  YpaBHEHMM € MOMOUIBIO
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PaBHOCUJIBHBIX TIEPEXO0/I0B UM OCYILECTBIISS MPOBEPKY KOPHEH.

Pa3nea 2. OcHOBBI TPMTOHOMETPHH

Tema 2.1. JaBaTh ompeneneHusi cuHyca, KOCHHYCa, TAHT€HCA U KOTaHT'€HCAa YHCIIOBOIO

TpuroHomeTpuuecke | apryMeHTa; a TakKe apKCHHYCa, apKKOCUHYCA U apKTaHT'€HCa YHCIa.

(dhopMyIibL [IpuMeHsSTh OCHOBHBIE TPUTOHOMETpHUeckue GopMyibl Al IpeodpazoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH.

Tema 2.2. Ucnonp3oBath  nudpoBble  pecypchl IS MOCTPOCHHS  TpadUKOB

TpuroHomeTpudeckue | TPUTOHOMETPHUYECKUX (PYHKIIMH U U3YUCHUS UX CBOHCTB.

YpaBHEHHS. Pemarb Tpuronomerpuyeckue ypaBHEHHS U OCYUIECTBISATH OTOOp KOpHEH ¢

TpuroHomeTpuueckue | MOMOIIBIO TPUTOHOMETPUUECKOU OKPYKHOCTH.

byHKIUN [IpumensTb (GopMyabl TPUTOHOMETPUU JMJi PEIICHUS OCHOBHBIX THIIOB

TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB.

Pazgen 3 Hayaia MmareMaTH4ecKOro aHaJIn3a

Tema 3.1. IIpousBoaHas

OnepupoBaTh NOHATUAMU: (PYHKIIHUS HETIPEPHIBHAS HA OTPE3Ke, TOUKA pa3pbiBa
¢byHKInu, acumMnToTa rpaduka GyHKINH.

[TpuMeHsITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH TS pelIeHUs 3a/1a4.
OnepupoBaTh TOHATUSIMH: TI€pBasi W BTOpas MPOU3BOJHBIC (DYHKIINH;
MOHUMATh (PU3HUECKUN U TE€OMETPUUYECKUN CMBICI NMPOU3BOAHOI; 3aITUCHIBATH
YpaBHEHUE KacaTEIbHOM.

Bbluncnsate Npou3BOJHBIE CYMMBbI, IMPOU3BEICHMS, YACTHOIO M CJIOXKHOMI
(GyHKIHIH.

W3y4ath MpOU3BOIHBIEC AIEMEHTAPHBIX (PYHKIIUH.

Hcnonb3oBath TeOMETpUYECKUA M (DU3UYECKUN CMBICT TMPOU3BOIHON ISt
penieHus 3aad.

Tema 3.2. Ilpumenenue

Hcmons30BaTh IMMPOU3BOAHYIO IJIA UCCICAOBAHUA q)YHKHI/II/I Ha MOHOTOHHOCTB

IIPOU3BOTHOM K | 1 9KCTPEMYyMbI; HaXOJWTh HauOousblllee M HaUMEHbIlee 3HAYeHUs (PYHKLIUU
HCCIIETOBAaHUIO HENpPEephIBHOM Ha OTpe3Ke; CTPOUTh TIpaduKu (QYHKIMH Ha OCHOBAHUU
byHKUINI IIPOBEJIEHHOTO UCCIIEI0BAHUS.
Hcnonp30BaTh MPOU3BOAHYIO JJISi HAXOXKACHHUS HAWIY4IIEro pEUIeHHs B
NPUKIAJHBIX, B TOM YHCJIE COLMUAIbHO-D)KOHOMUYECKUX, 3ajadax, I
OTpe/IeNIeHUs] CKOPOCTH M YCKOpPEHHs Ipoliecca, 3alaHHOro (Gopmynoi wuin
rpaduKoM.
[TonyyaTe mnpeacTaBI€HHE O TPUMEHEHUM TMPOU3BOJAHON B Pa3IUYHBIX
OTpacJIsIX 3HAHUM.
Tema 3.3. OnepupoBaTh MOHATUSMHU: NE€pBOOOpa3Has U ONPEACNECHHBIM HHTErpa.
IlepBooOpa3nas u HaxonuThe mepBooOpa3Hble 3JE€MEHTAapHbIX (YHKUHMNA M BBIYUCIATH WHTETpal
UHTETrpall o ¢popmyne Hrtotona — JleiiGuuna.

HaxonuTe 1ulom@aaM miaockux ¢uUryp ¥ oObEeMbI Tel C  IOMOIIbIO
OIIPEACIIEHHOIO UHTETpAaJIA.
3HAKOMHUTbCA €  MarTeMaTH4YeCKMM  MOJCIHMPOBAHMEM Ha  IIpUMEpe

muddepeHIaTbHbIX ypaBHEHUH.
[TomyyaTe mpencTaBieHHE O 3HAUYEHUU BBEICHUS IOHATHS MHTErpaja B
pa3BUTHUU MaTEMAaTHKH.

Pasnen 4. 'eomeTpusn

Tema 4.1. IloBTOpeHue
TUTAHUMETPUH

AKTyanu3upoBaTh (GaKThl U METO/IbI MJTAHUMETPHUH.

Hcnonp30BaTh IpU pelieHUH 3a/1a4 CcIeAyIoUie MIaHuMeTpudeckue (GpakThl U
METO/bI:

Teopembr daneca U 0 TPOMOPIMOHAIBHBIX OTPE3Kax. AJITOPUTM JECICHHS
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OTpE3Ka Ha N paBHbBIX YacTEH.

PaBHOOE1peHHBII TPEyroJbHHUK. PaBHOCTOpOHHMI TPEYrOJIbHUK.
[IpsamoyronbHbIil TpeyroibHUK. CBOWCTBO CpPEIHEH JIMHUU TPEYroJibHUKA.
CBolicTBO ~ OuccekTpuchl  yriaa  TpeyroiapHuka.  CBOHCTBO  MeaMaH
TPEYroJIbHUKA.

[Tpu3Haku Mo100Us TPEYTONIBHUKOB.

[TonyuaTe mpeacTaBieHUs 00 OCHOBHBIX ASTalax Ppa3BUTHUS T'€OMETPUM Kak
COCTAaBHOM YacTu pyHIAMEHTA PA3BUTHUS TEXHOJIOTHIA.

Tema 4.2. Beenenue B
CTEPEOMETPHIO

OnpenensTs MI0CKOCTh Kak PUTypy, B KOTOPOil BBHIITOJIHAETCS TUIAHUMETPHSL.
Henars npocTeime JIOrH4ecKue BbIBOIbI U3 aKCUOMATUKH IJIOCKOCTH.
[TpuBOIUTH MPUMEPHI PEATbHBIX 00BEKTOB, HJICANHU3AIEH KOTOPBIX SBISIOTCS
AKCHOMBI T€OMETPHH.

W3y4arh, IpPUMEHATH MIPUHIIMUIIBI IOCTPOSHUS CEUCHUH.

Hcnonb3oBarh A1 MOCTPOCHUSI CEUEHUM METOJ CJIEIOB, METOJI BHYTPEHHETO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH.

Pemarp crepeomeTrpuueckue 3aJaud: Ha ONPEICICHHWE BHJAA CEUEHUS HU
HAXO0XJICHHE €r0 TIOIIA TN,

Tema 4.3.
[TapannensHOCTH
MPSIMBIX U IJIOCKOCTEN

KnaccupumupoBare B3auMHOE pAacIloNIOKEHHE TPSMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE, WILIIOCTPUPYS PUCYHKAMH W THPUBOIS MPUMEPHI U3 peaibHON
*KU3HU. Jloka3piBaTh TEOpeMy O CYUIECTBOBAHMM M €AMHCTBEHHOCTH
napajuiebHOM MPSIMOW, MPOXOASIIEH uepe3 TOYKYy IIPOCTpaHCTBA M HE
JeXKalel Ha JApYrol MNpsAMOW; JIEMMY O IE€PECEUYCHUHM IUIOCKOCTH JIBYMsI
NapajuleNbHBIMU  TPSAMBIMH; TEOpEeMy O TpEX MapaiedbHbIX MPSIMBbIX.
Jloka3piBaTh ~ NPU3HAK  CKPEIIMBAIOIIMXCSA  MPSAMBIX,  TEOpeMy O
CKpEIIMBAIOIIUXCS TpsAMBIX. JlOKa3bplBaTh TEOpPEMY O paBEHCTBE YIJOB C
COHAIIPABJICHHBIMU CTOPOHAMHM, IPU3HAK O MAPALICIBHOCTH NPSIMOH U
IUIOCKOCTH; CBOMCTBA MapauIeIbHOCTH NPAMON U MIIOCKOCTH. OOBICHATH, YTO
HA3bIBACTCSl MApAJJIENbHBIM M LEHTPAJIbHBIM TPOEKTUPOBAHUEM U Kak
BBIMOJIHSAETCSL MPOEKTUpOBaHME (UIyp Ha IUIOCKOCTh. M300paxkars B
napajuleIbHOM  IPOEKUUH pasHble TreomeTpuyeckue ¢Gurypel. Pemars
CTEPEOMETPUYECKHUE 3aJa4X HA JI0KA3aTEIbCTBO U MCCIEA0BAHNE, CBA3aHHbIE C
pacrojoXkeHueM MpSAMbIX M IUIOCKOCTeW B mpocTpaHcTBe. IIpoBoauTh
JIOKa3aTeNbHbIE PACCY)KIEHUS IPU PpEUICHHMH TI'eOMETPUYECKHX 3ajad,
CBA3aHHBIX CO B3aUMHBIM pPAaclOJOXKEHUEM TMPAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE. MOAEINPOBATh pealbHbIE CUTYAIlMH, CBA3AHHBIE CO B3aUMHBIM
pacmojoKeHUeM TMpsMBIX M IJIOCKOCTEH B IPOCTPAHCTBE, Ha A3BIKE
reomeTpun. MccienoBarb MOCTPOEHHBIE MOJEIM C  HCIOJIB30BAHHUEM
reOMETPUUYECKUX MOHATUHN U TEOpeM, anmnapara aareOpsl, HUPPOBBIX PECYPCOB.

Tema 4.4.
[lepnenuKyISIpHOCTH
MPSAAMBIX U IJIOCKOCTEN

@opMyIMpPOBATh ONPEAECICHUS: MEPIICHAUKYISAPHBIX IIPSAMBIX B IIPOCTPAHCTBE;
onpeAeseHue NpsMOn, MEPIEHANKYIISIPHON K MJIOCKOCTH. Jl0OKa3bIBaTh: JIEMMY
0 MNEPHEHIUKYJSIPHOCTU JBYX IapajUICIbHBIX IPSAMBIX K TPETbEU MPAMOM;
TEOPEMBI O  CBSI3M  MEXKJIYy  MAapauIeIbHOCTBIO  MPSIMBIX M HX
NEPHEHAUKYJIAPHOCTBIO K IIJIOCKOCTH. JlOKa3bpIBaTh: TEOPEMY, BBIPAXKAIOLIYIO
IIPU3HAK MEPIEeHIUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH; TEOpEMY O
CyLIECTBOBAHUU U E€IUHCTBEHHOCTU IIPAMOM, IMPOXOAAIIEH 4epe3 NaHHYIO
TOYKY M NEPNEeHIUKYJISAPHOM K JaHHON miockocTu. M300paxaTh B3aMMHO
NEPHNEHAUKYJIAPHBIE TMPAMYI0 M IUIOCKOCTh. DOopMylIHMpoBaTh CBONCTBO
MEPIEHAUKYJISIPAa M0 OTHOLIEHUIO K IIJIOCKOCTH. JlOKa3bIBaTh YTBEP:KICHMS,
CBS3aHHBIE C IPOCKLMEW INpPsSMOM Ha IUIOCKOCTb, HE NEPHEHAMKYIAPHYIO K
9TOM mpsiMOM. JlokaspiBaTh TEOpeMy O TpEX MEPHEHAUKYISIPAX U TEOPEMY
o0paTHyI0 TeopeMme 0 TpEX MepHeHIuKysIpax. PopMynupoBaTh ONpeeleHne
JIByrpaHHoro yria. Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX JIMHEHHBIX YTJIOB
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nByrpaHHoro yria. KnaccupunupoBars qByrpaHHbIE YIUIbl B 3aBUCUMOCTH OT
UX  TpagyCHOM  MEpBL @opMynMpoBaTh  ONpPEACICHUE  B3aUMHO
NEPIEHIUKYJIPHBIX  IUIOCKOCTEH. JloKasplBaTb TEOpeMy O IIPU3HAKE
NEPIEHANKYISIPHOCTH JBYX Iutockoctei. [lomyuate mpencraBieHue 00
OpPTOTrOHAJILHOM IPOECKTUPOBaHUH. [[0Ka3bIBaTh TEOPEMY O IPOEKIIMH TOYKH Ha
IIPSAMYIO. Pemate CTEPEOMETPUYECKHE 3a/1a4u, CBSA3aHHbBIC C
NEPIEHIUKYJIIPHOCTBIO NMPSMOM M INIOCKOCTH. PemraTe npuxiagHele 3a1aud,
CBSA3aHHBIE C  HAaxOXJICHHEM  TIE€OMETPUYECKHMX  BenuyuH. Pemars
CTEPEOMETPUYECKUE 3aa4M, CBSI3aHHBIE C IPUMEHEHHEM TEOPEMBI O TpPEX
NEPIEHAUKYIIAPAX, HAXOKICHUEM pPACCTOSIHUM, IIOCTPOCHUEM ITPOCKIUN.
CpaBHUBATh U AHATU3UPOBATH YTBEP/KICHUS C LENbIO BBIABICHMS JIOTHUECKU
KOPPEKTHbIX M  HEKOPPEKTHBIX  pacCyXKIEHUH. AHanu3upoBaTh U
MOJIEJIMPOBaTh Ha S3bIKE I'€OMETPUU pPEAIbHBIE CHUTyalluM, CBA3aHHBIE C
NEPIEHAUKYJIIPHOCTBIO IPSIMOM M INIOCKOCTH; HCCIEAO0BATh ITOCTPOCHHBIE
MOJIETIH.

Tema 4.5.
MHOrorpaHHMKH | Teja
BpaIICHUS

CBoOoHO OmepupoBaTh MOHATHAMU: O0BEM Tena, 00BEM MPSIMOYTOJIHHOTO
napajuleJenunesa.

®opMyIMpoBaTh OCHOBHBIE CBOIICTBA 0OBEMOB.

Jloka3biBaTh TeopeMy 00 00béMe MpsIMOYrojbHOrO MapaulesenuIesa,
CIIEACTBUS U3 HEE.

Pemate cTepeomeTpuueckue 3agaud, CBsI3aHHBbIE C BBIYUCICHHEM O0O0BEMa
IIPSAIMOYTOJIBHOTO ITApajuIeIICIIUIIEea, TPU3MBI.

Joka3biBaTh TeopeMy 00 o0ObEME HAKIOHHOM MNpU3MBl Ha IpuUMepe
TPEYTrOJbHON NPU3MBbI U JJIS1 TPOU3BOJIBHON TPU3MBI.

Jloka3biBaTh TeopeMy: 00 00bEMe nupamuibl, (GOPMYIUPOBATH CIEACTBUS U3
Hee: 00bEéM yceu€HHOM mmpamuibl. BBIBOOUTH (GOpPMYyIy At BBIYMCIICHUS
00BEMOB YCEUEHHOUN MUPAMUIBI.

CBoOOHO omepupoBaTh MOHATHSIMM:  LUJIMHAPUYECKAs IOBEPXHOCTb,
mwmHAp. M3ydate cnocoObl MONyyeHHs] HMIMHIPUYECKOH MOBEPXHOCTH,
LHUJIUHAPA.

N300pakaTh LIWIMHIP U €r0 CEYEHUS IIIOCKOCTBHIO.

CBoOOHO omepupoBaTh MOHATUSIMHM: KOHUYECKass IOBEPXHOCTb, KOHYC,
yceu€HHbIN KOoHYC. M3yuyaTh COCOOBI MOJIydyeHHs] KOHMYECKON MOBEPXHOCTH,
KOHYcCa.

N300pakaTh KOHYC U €ro CeYeHMs IJIOCKOCThbIO, MPOXOAAIIEH uepe3 och, U
IIJIOCKOCTBI0, IEPICHAUKYIIIPHOMN K OCH.

BoeiBonuTh (hopMyIibl 1711 BEIUMCIIEHHUS OOKOBOW M MOJHOW MOBEPXHOCTEN Tell
BpalllCHUS.

Pemate crepeoMmerpruyeckue 3a7add, CBS3aHHBIE C TEJIAMM BpallCHUS,
HaXOXXJCHUEM IUIOMIa OOKOBOW M TOJHOM MOBEPXHOCTH, MOCTPOEHHUEM
CEYCHUN.

CB060OHO ONEepHpOBATH MOHATUAMU: cdepa U map, LUEHTP, PaAuyC, TUaMETp
cheps! u mapa.

HccnenoBaTh B3aMMHOE PacIiofioskeHHe cepbl U TNIOCKOCTH.

®opmynrpoBaTh OIpeieTeHHe KacaTeabHO! MII0CKOCTH K cdepe.

BeiBoauTs hopMymy Assi BBIMHCICHUS TUIOMIAIHN chepbl uepes paguyc cepsl.
Pemarp crepeomeTpuueckue 3ajaud, CBsi3aHHbIE cO cdepoil W IIapom,
HaXOXKJEHHUEM Iiouaau chepsl U e€ yacteil, moCTpoeHHEM CeueHH cdepsl U
mapa.

Pemate npocTeie 3aauu, B KOTOPBIX (PUTYpUPYIOT KOMOMHALIMY TEJl BpAIlEHUs
Y MHOTOI'PAHHHKOB.

Vcnonp30BaTh NpH pelIeHUH 3a7ad, CBsI3aHHBIX cO chepoil U Imapowm,
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IIAaHUMETPHUICCKUC q)aKTBI n MECTOBI.

Pemiats CTCPCOMCTPUYCCKUC 3ada4du, CBA3aHHBIC C TCJIaMH BpallCHUA,
IMOCTPOCHUEM CeUCHHH Tel BpalicHus, C KOM6I/IH3LII/IHMI/I TCJI BpallCHUSA H
MHOTI'OI'paHHUKOB.

AHaJ'II/ISI/IPOBaTB U MOICIUPOBATh HA A3BIKEC I'COMCTPHUU PCAIBHBIC CUTYyallHH,
CBA3aHHBIC C MHOT'OT'PpaHHUKAMU U TCJIaMHW BpalliCHUS.

Tema 4.6. KoopauHatsl

OHCpHpOBaTB IOHATHUAMHK: BCEKTOp Ha IIIOCKOCTH W B IIPOCTPAHCTBE;

u BEKTOPbI B | KOMIUIaHApHBIE BEKTOpHL. I[IpUBOIUTH NpuUMEphl (U3NYECKUX BEKTOPHBIX
IIPOCTPAHCTBE BEJIMYHUH.
OcBauBaTh MNpaBuja BbBIIOJHEHUS JEHUCTBUN CIOKEHUS M BBIYMTAHUSA
BEKTOPOB, YMHOXKECHHsI BEKTOpa Ha YUCIIO.
Jloka3bIBaTh NpHU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3blBaThb TEOpEMYy O pa3IoKEHUHU JII0OOro BEKTOpa MO TPEM JaHHBIM
HEKOMIUIAHapHBIM BEKTOPaM.
[IpuMeHATh mNpaBuiaa BBIIOJHEHUS JEHCTBUM CIIOKEHUS W BBIYATAHUSA
BEKTOPOB, YMHO)KEHHSI BEKTOpA HA YUCJIO NPU PELICHUH 3a/1a4.
HaxonuTh KoopanMHATBI BEKTOpa B JJAHHOM 0a3uce M CTPOUTH BEKTOP IO €ro
KOOpJMHATaM.
3HATh ONPEIEJICHUE CKAISIPHOIO YMHOXXEHHs M €ro CBOMCTBA. BbIYMCIATH ¢
MOMOUIbIO CKAJIIPHOTO YMHO>KE€HHUS JJIMHBI BEKTOPOB, YIJIBI MEXAY HUMHU,
YCTAaHABJIMBATh NEPIECHIUKYIIPHOCTb BEKTOPOB.
AHanu3upoBaTh U MOJAEIUPOBATH Ha A3bIKE F€OMETPUU PEAJbHBbIE CUTYalUH,
CBsI3aHHbBIE C (PU3MUECKUMH BEKTOPHBIMU BEJIMYMHAMM.
Hcnonp30BaTh NpuU peIIEHUH 3a/1a4, CBA3aHHBIX C BEKTOPAMHU B IIPOCTPAHCTBE,
IUIAHUMETpUYECKUE (aKThl U METOIbI.
Pa3zgea S. BeposiITHOCTD M CTAaTHCTHKA
Tema 5.1. DOnements! | PopMyaupOBaTh U 10Ka3bIBaTh KOMOMHATOPHBIE (PAKTHI.
KOMOWHATOPUKH Vcnonb30BaTh MpaBUIIO YMHOXEHHUS, U3yYEHHbIE KOMOMHATOPHBIE (POPMYJIBI

1 MEPCUUCIICHUA JJIEMCHTOB  pPa3JIMYHBIX MHOXECTB, B TOM YHCIIC

9JICMCHTAPHBIX COOBITHI B CﬂyqaﬁHOM OIIBITC.

Tema 5.2. DneMeHTHI
TEOPUH BEPOSITHOCTEN U
MaTeMaTHUEeCKOM
CTaTHUCTHKH

BoiensiTe 1 onuchIBaTh CydaiHble COOBITHS B CIIy4ailHOM OTIBITE.
@opMyIIMpPOBATH YCIOBUS ITPOBEICHUS CIy4YalHOI'O OIBITA.
Haxomuth BepoOATHOCTH COOBITUH B  OMNBITaX C
AJIEMEHTAPHBIMU UCXOJAMHU.

OneHnBaTh U3MEHEHHE BEPOATHOCTEH COOBITHI 1O Mepe HACTYIUICHUS JAPYTUX
COOBITHI B CITy4aifHOM OIIBITE.

Pemars 3agaumn, B TOM 4ucC€ C UCIOJIB30BAaHUEM JEPEBA CIIYHYAWHOTO OIBITA,
(bopMyIT CIOKEHHSI 1 YMHOXKEHUS BEPOSTHOCTEH.

Hcrnonb3oBaTh MpaBUI0 YMHOXEHUS, W3yYE€HHbIE KOMOWHATOPHBIE (HOPMYJIBI
Ul TIEPEYUCIICHUS DJEMEHTOB Pa3JIMYHBIX MHOXECTB, B TOM YHCIIE
AIIEMEHTAPHBIX COOBITHI B CIy4ailHOM OIIBITE.

Pemarp 3amaun Ha MOUCK BEPOSTHOCTEH COOBITUN B CEPUM HCIBITAHUN 10
MEPBOr0 yCIieXa W B CEpPUSAX HCHbITaHUW BepHynu, a Takke B OMNbITaX CO
CIIy4ailHBIM BBIOOPDOM U3 KOHEYHOW COBOKYITHOCTH C HCIIOJIb30BaHHEM
KOMOWHATOPHBIX (GaKTOB U (HopMyIL.

OcBauBaTh TOHSATHS: TeHEpajbHAas COBOKYMHOCTh, BBIOOpKa, BBIOOPOYHOE
CpelHee U BHIOOpOYHAs TUCTIEPCHS.

BbraucnsaTe BBIOOPOUYHBIE XApPAaKTEPUCTUKHM W HA WX OCHOBE OIICHHUBATH
XapaKTEPUCTUKHU T€HEPAIBHON COBOKYITHOCTH.

PAaBHOBO3MOKHBIMU
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Pa3nen 6. KommiaekcHbIe 4yncia

Tema 6.1.
KommiekcHble yncia

OnepupoBaTh MOHATHAMH: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMILJIEKCHBIX
qucel.

IIpencrasisaTs KOMILIEKCHBIE yucna B aireOpandyecKon u
TpUroHomerpuuecko ¢opme. BeinmonHATe apudmeTnueckue omnepauuu ¢
HUMH.

N300pakaTh KOMIUIEKCHBIE YHCIIA HA KOOPAMHATHON INIOCKOCTH.

[TpumensaTs popmyny MyaBpa U mosydaTh NpeNCTaBICHHE O KOPHAX N-OU
CTEICHU U3 KOMIUIEKCHOI'O YMCJIa. 3HAKOMUTBHCSA € IMPUMEpPaMu IPUMEHEHUs
KOMIIJICKCHBIX YHMCET JUISl PEIICHUS T€OMETPHUUECKUX U (PU3UUECKUX 3a/ad.
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5. NIPUMEPHBIE TEMbI UHIANBUAYAJIBHBIX ITPOEKTOB

[a—

. Maremaruka 6e3 popmyi, ypaBHEHHI U HEPABEHCTB
. l'eometpus JlobaueBcKOro

. 3arajiku mUpaMubl

. 'eomeTpuyeckue GopMbl B HCKYCCTBE.

. 'padbl 1 X MpuMEHEHNE B ApXUTEKTYpE.

. CummeTpus B IpupoJe.

. MareMaTtnueckuii OMIbp/I.

. MO,I[GJ'II/IpOBaHI/Ie 9KOJOT'MYCCKUX ITPOLECCOB.

O 00 3 O »n A~ W

. Bupychr u 6akrepun. (I'eomerpudeckas popma, pacroioskeHHE B TIPOCTPAHCTBE, POCT YHCICHHOCTH)
10. ®unaHcoBasg MaTeMaTHKaA.

11. 10 crioco6oB penieHus KBaApaTHBIX YpaBHEHHIA

12. 2 300 000 3aragok nupaMuibl

13. 38 nmomyraes win Kak U3MEpPUTb CBOM pPOCT

14. 7 nnu 13? Kakoe uncino cuactinuee?

15.A.H. KoiamMoropoB — pa3HOCTOPOHHSS JINYHOCTh XX B.

16. A.H. KpsuioB - "akagemuk kopabdiiectpoeHus"

17.Benukue 3anaun matematuku. KBagparypa kpyra

18. BeposATHOCTH BBHIUTPHILIA B JIOTEPESX

19. Bunbl KynoJjioB 1 HEKOTOPBIE UX MAaTEMAaTUYECKUE XapAKTEPUCTUKU
20. ButamMuHbI 1 MaTeMaTHKa

21. Bkyag poccuiickX MaTeMaTUKOB, (pU3nMKOB 1 MexaHuKoB B [1o0eny Han ['epmanueil B Benukoit
OteuecTBEHHOM BOIHE

22. BausHue "TIaBHBIX YKMCEN" HA XapaKTep YeIOBEKa

23. BBITOJTHO JIH KUTH B JIOJIT?

24. TapMOHUS 30JI0TOTO CEYCHHUS

25. 'apMOHUS MaTEMAaTUKU U ApXUTEKTYPbl B CAMMETPUU

26. I'ennit XVIII Beka - JIeonapa Oitnep

27. I'eorpadus 1 reOMeTprs MOETro ropoaa

28. 'eomerpuueckue Gurypsl B apxutekType 6ameH MockoBckoro Kpemiis
29. T'eomeTpuueckue GUrypsl B Au3aiiHe TPOTYapHOU TUIUTKU

30. 'eomeTpus B )KUBOIIUCH, CKYJIBITYPE U APXUTEKTYpE
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