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1. MACIIOPT PABOYEWM ITPOI'PAMMBI OBIIIEOBPA30OBATEJIBHON
YYEBHOU JUCIIUAITJIMHBI «<MATEMATHUKA>»

1.1. O0sacTh npuMeHeHus1 padoueii MPOrpaMMabl

Oo6meoOpa3oBaTenbHast ydyeOHas AUCHUIUIMHA «MaTtemaTuka» SBIsIeTCS
00s13aTENIHHON YacThIO 0011e00pa30BaTENIHLHOTO UKJIa OCHOBHOM
oOpa3oBaTeapHON mporpaMMbl B cootBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH
08.02.09 MoHTaxx, HamajAka W  OJKCIUTyaTalus  3JIEKTPOOOOPYIOBAHHMS
IIPOMBIIIJICHHBIX U IPaXIAHCKUX 3AaHui; yKkpynHEHHas rpynna 08.00.00 Texnuka
Y TEXHOJIOTUU CTPOUTEIHCTBA.

1.2. MecTo y4eOHO#W IUCHUIUIMHBI B CTPYKType npodeccuoHaIbLHOU
oOpaszoBareabHoii nporpammsbl CITIO (IIIICC3)

B mnpodeccuonanbHbIX 00pa3oBaTENbHBIX OpPraHU3ALMIX, PEATU3YIOIINX
OCHOBHYI0 00pa3oBaTeNbHyI0 MNPOrpaMMy CpeIHEro oOmiero ooOpa3oBaHUs B
npeaenax ocBoenus OIIOIT CIIO na 6a3ze ocHOBHOro oOImero oOpa3oBaHUS,
yueOHas nucuuruimHa «Marematnkay u3ydaercs B 00Ieo0pa3oBaTeIbHOM IHKIIE
yueOHoro miana OIIOIT CIIO nHa 6a3e OCHOBHOTrO OOIIEro 0oOpa3oBaHUs C
IoJTydeHueM cpearero oomero odpaszoanus (IITICC3).

Conepxanue IPOTrpaMMBbI 001meoOpa3oBaTeIbHOM JTCITUTLIAHBI
«Maremaruka» HalpaBiI€HO Ha JIOCTH)KEHHE PE3yJbTaTOB €€ M3YyYEeHHs B
coorBercTBUM ¢ TpeboBanusiMu PI'OC COO ¢ ywerom mnpodeccuoHaIbHOM
HamnpasyieHHocTH OI'OC CIIO.

1.3. e y4eOHOM AMCUMILIMHBI, TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHUS
Y4eOHOM TUCHMIIIMHBI

PaGouas nporpamMmma opueHTUpPOBaHA Ha JIOCTUKEHUE CIETYIONUIUX LIEeTeH:

- (opmupoBaHue TMpeACTaBICHUI O MaTEeMaTUKE KaK YHHBEPCAIbHOM
S3bIKE HAYKH, CPEJCTBE MOJCIMPOBAHUSA SIBICHUW W TPOIECCOB, 00 HIEAX H
METO/IaX MaTEMAaTUKH;

- pa3BUTHE JOTUYECKOTO MBIIUIEHHUS, MTPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM
Ui Oyayiien npoQecCuoHaNbHON AeSITENbHOCTH, IS MPOJIOJKEHUST 00pa30BaHUs
1 caMO0Opa30BaHMUS;

- OBJIQJICHUE MATEMAaTUYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMU B
MOBCEIHEBHOM JKU3HU, JIJISl U3YUCHUSI CMEXKHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH
Ha 0a30BOM ypOBHE M AMCIUIUIMH NPO(ECCHOHATBHOIO LUKJIA, ISl TOJy4YEeHHS
oOpazoBaHusg B 00JIaCTSIX, HE TPEOYIOMMX YIIyOJeHHOW MaTeMaTUYeCKOM
MOJATOTOBKU;

- BOCIIUTaHUE CPEACTBAMU MATEMATHKHU KYJIbTYpPbl JUYHOCTH, TOHUMAHUS
3HAYMMOCTH MaTE€MAaTUKH MJii HAayYHO-TEXHHUYECKOrOo Mporpecca, OTHOIIEHHUS K
MaTeMaTUKe KaK K 4YacTH OOIIeYeTOBEYECKON KYJIbTYyphl 4Y€pe3 3HAKOMCTBO C
HMCTOPUEN Pa3BUTHSI MATEMATHUKH, 3BOJIFOLIUEN MaTEMAaTUUECKUX UJIEH.



2. PE3YJIbTATBI OCBOEHMSA OBIIIEOBPA3OBATEJIBHOM
JIMCITUIIJIMHBI C YYETOM ITPO®ECCHOHAJIBHOM
HAIIPABJIEHHOCTH ITPOI'PAMM CIIO

2.1. B pamkax OCBOEHHUSI  MporpaMmbl  00II€00pa3oBaTEIHHOMN
nucuumuinabl «Matematuka» (OJl) oOydaronuecs oBnaaetoT JuuyHOCTHbIMU (JIP),
MetanpeaMmeTHsiMu (MP), mpeaMeTHbIME pe3ysibTaTaMu 0a30BOT0 U YriIyO0JIeHHOTO
ypoHet (I1PG) u (ITPy) B coorBerctBuM ¢ TpeboBanusiMmu PI'OC cpennero
obmero ob6pazoBanusi (PI'OC COO); obmumu komnereHiusamMu (OK),
npodeccuonanbubiMu kKoMmiereHuuamMu (I1IK) B cooTBeTcTBUM ¢ TpeOOBaHHUSIMU
®I'OC cpennero npodeccuonanbuoro oopazosanus (GI'OC CIIO):

®I'OC cpeanero oomero oopazoanusi (PI'OC COO)

Kon IL1anupyembie pe3yJbTAThl 0CBOCHHS M CHUILIHHBI
pe3yJabTar
a

JIMYHOCTHBIE pe3yJabTaThbl

- OCO3HaHME 00YYAIOIIUMUCS POCCUHUCKOM IpaskIaHCKOM UICHTHYHOCTH;

- TOTOBHOCTbB K CaMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIICHUIO;

- HaJIM4re MOTHUBALIUU K OOYYEHHIO U TUUYHOCTHOMY Pa3BUTHIO;

- LEJICHANPAaBJICHHOE pPa3BUTUE BHYTPEHHEW IMO3MUMHA JMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN Hapo10B Poccuiickoit Penepanniv, ICTOPUYECKUX U HALIMOHAIIBHO-
KyJIbTYPHBIX Tpaauiuid, (HOPMHpPOBAHHE CHCTEMBl 3HAYMMBIX IICHHOCTHO-CMBICIOBBIX
YCTAHOBOK, AHTUKOPPYNIIMOHHOTO  MHPOBO33PEHMS, IPABOCO3HAHUSA, SKOJOTMYECKOU
KYJBTYPBI, CTIOCOOHOCTH CTaBUTH IICJIH U CTPOUTD KU3HESHHBIC TUTAHBI

8 MOM HUCe 8 Yacmu:

JIP 01 2PANCOAHCKO20 BOCNUMAHUSL!

- OCO3HAaHUE CBOMX KOHCTUTYIMOHHBIX TIPaB U 0053aHHOCTEH, yBaKEHHE 3aKOHA
Y TIPABOTIOPSIIKA;

- NPUHATHE  TPAJAUIUOHHBIX HAIIMOHAJIHBIX, 00IIIeYeTTOBEYECKIX
T'YMaHUCTHYECKHUX U IEMOKPATHYSCKUX IEHHOCTEIH;

- TOTOBHOCTh MPOTHBOCTOSTH WJACOJIOTUU OKCTPEMHU3Ma, HAIMOHAIHM3MA,
KceHO(OOWH, TUCKPUMHUHAIIMM TI0 CONHAJIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIIMOHAJILHBIM TPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JESTSIBHOCTh B HMHTEPECaX TIPaKIaHCKOTO
oOlllecTBa, y4YacTBOBaThb B CaMOYIpaBIEHHH B 00IIe00pa30BaTEIbHOM
OpTraHM3AIMH U JCTCKO-IOHOIIECKHX OPTaHHU3AIIHSIX;

- YMEHHUE B3aUMO/JICHCTBOBATh C CONMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C
X QyHKIHUSIMH 1 Ha3HAYCHHUEM;

- TOTOBHOCTh K TYMAHHUTAPHOH U BOJIOHTEPCKOM NI TEIbHOCTH,

JIP 02 nampuomuyeckKo20 60CNUMAaHUsL:

- c(OPMHPOBAHHOCTb POCCUNCKONM I'pakJaHCKON MJCHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHH K CBOEMY HapoJay, 4YyBCTBa OTBETCTBEHHOCTH Iiepen PonuHON,
TOPAOCTH 3a CBOW Kpail, CBOX0 PoauHy, CBOM fA3BIK U KYJIBTYpY, IPOLIIOE U
HacTosllee MHOTOHAMOHAJIBHOTO Hapoaa Poceny;

- LICHHOCTHOE OTHOLIEHUE K I'OCYJapCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY U
IIPUPOJHOMY  HACJIEIMIO, IaMATHUKaM, TpaauuusaMm HaponoB Poccun,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujaelHas yOeXIEeHHOCTb, FOTOBHOCTb K CIyXKeHUI0 U 3amure OteyecTsa,
OTBETCTBEHHOCTb 32 €r0 CYb0Y;




JIP 03 O0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:

- cpopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEJCHUS;

- CHOCO6HOCTB OILICHUBAThH CI/ITyaI_[I/IIO n HpI/IHI/IMaTB OCO3HAHHBIC peI_HeHI/I}I,
OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HAHME JJMYHOTO BKJIQ/Ia B TOCTPOCHHUE YCTONYUBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTEISIM W (WJIM) APYTUM UYJICHAM
CEMbHU, CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO NPHUHITHUS IIEHHOCTEH
CEMEMHOM )KM3HU B COOTBETCTBUU C TPAIULIUSIMU HapoaoB Poccuu;

JIP 04 ICMemu4ecKo20 60CNUMAHUS:

- JCTETHYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYJa M OOIIECTBEHHBIX OTHOIICHUH;

- CIIOCOOHOCTH BOCIPHUHUMATh Pa3JIMYHbIC BHUABI HCKYCCTBA, TPAIUIUU U
TBOPUYECTBO CBOETO M APYTUX HAPOIOB, OMIYIIATh IMOIMOHAILHOE BO3/ICHCTBHE
HCKYCCTBa,;

- YOSXKIEHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH U OOIECTBA OTCUYCCTBEHHOTO U
MHPOBOI'O HCKYCCTBA, 3THHYCCKUX KYJbTYPHBIX TPAIUIUHA W HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE
IIPOSIBJISATH KAYECTBA TBOPUYECCKOM JIMYHOCTH,

JIP 06 mpyo006020 BOCNUMAHUSL:

- TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00HE;

- TOTOBHOCTh K AaKTHUBHOM [€ATEIbHOCTH TEXHOJIOTUYECKOM M COIHAbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH WHULIUUPOBATH, IJIAaHUPOBATH u
CaMOCTOSITENILHO BBITIOJHATH TaKyI0 AEATEIbHOCTb;

- MHTEpPEC K Pa3IUYHbIM cdepaM MpoPecCHOHATBHON ICSITEILHOCTH, YMCHHE
COBepIIaTh OCO3HAHHBIA BBHIOOpP Oyaymieil mnpodeccud U Pearu30BHIBATH
COOCTBEHHBIC KM3HCHHBIC TUTAHEI,

JIP 07 9KOJI02UYECKO20 B0CNUMAHUSL:

- AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAIIUX BPE OKPYKAIOLIEH cpele;

- YMEHHME MpPOrHO3UpPOBaTh HEOJArONPUATHBIE 3KOJOTMUECKUE IOCIEACTBUS
IIPEANPUHUMAEMBIX ACUCTBUH, IPEIOTBPAILATh UX;

- pacIIMpPEHHE ONBITA AEATEIbHOCTH YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

JIP 08 YEHHOCMU HAYYHO20 NOZHAHUSL:

- chopMHpPOBaHHOCT, MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JTUAJIore
KyJbTYyp, CIHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM
MHUpE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYyJIbTYpbl KaK CpPEIICTBA
B3aUMOJICHCTBUS MEXKIY JIOJIbMH U TTO3HAHMS MUPA;

- OCO3HAaHHME LIEHHOCTU HAy4YHOW JEeSATEIbHOCTH, FOTOBHOCTb OCYILECTBIATH
MIPOCKTHYIO U MCCIIEIOBATEIBCKYIO NIEITEIbHOCTh HHINBUYIBHO U B TPYIIIIE.

MertanpeameTHbie pe3yJbTaThl

- OCBOCHHBIE OOYYAIOIIMMHUCS MEXKIPEIMETHbIE TOHSATUS W YHUBEpCAJbHBIC Y4ueOHBIC
JeNCTBUS (PETYNSTUBHbIE, TO3HABATEIbHBIC, KOMMYHUKATHUBHEIE);

- CITOCOOHOCTH MX MCIOJIb30BaHUS B MO3HABATEILHOM U COLMATBLHOM MPAKTUKE, TOTOBHOCTD K
CaMOCTOSITEILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM 1eATeIbHOCTH, OpraHU3aI|H
y4e0HOT0 COTPYTHUYECTBA C MMEJAarorMiyeCKUMU paOOTHUKAMH M CBEPCTHHKAMHU, K YYACTHIO B
MOCTPOCHUU UHAMBHUIYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJAJICHWE HaBBIKAMH  Y4COHO-HCCIICIOBATEIbCKOM, TIPOSKTHOM H  COIMAIBLHOM
JIeSITEILHOCTH;

Osnaoenue YHUBEpCAJl1bHbIMU yll€6HblMu NO3HABAMENbHLIMU OCUCMBUIMU
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a) bazoevie nocudecKue 0etcmeust.

- CaMOCTOSITENIbHO (OPMYJIMPOBaTh W aKTyaJIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIM NMPHU3HAK WM OCHOBAHUS JIJISl CPAaBHEHUS, KIIACCU(PUKAIINN H
000011IeHHS;

- OIPEIENATh LEH JeATSIIBHOCTH, 33]1aBaTh TapaMeTPhl U KPUTEPUH UX JTIOCTHIKCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB MEISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETLHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM;

0) bazosvlie uccredosamenbckue Oeucmeust.

- BIIQJICTh HABBIKAMH Yy4YeOHO-HCCIICJIOBATEILCKON M IMPOCKTHOH JESTEIbHOCTH, HAaBBIKAMH
pasperieHus npooiem;

- BBISIBJIATH PUYHHHO-CIICJACTBEHHBIC CBS3H M aKTyaJIM3UPOBATh 3a/1a4y, BBIBUTATh THIIOTE3Y
€e pelICHHs, HAaXOJUTh APTYMEHTHI JUIs JIOKA3aTelhCTBAa CBOUX YTBEPXKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS,

- aHAJIM3UPOBAThH MOJMYUYEHHBIC B XOJI€ PEUICHHs 3aJa4u Pe3yIbTaThl, KPDUTUYECKH OLIEHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH IPUOOPETCHHBIH OIIBIT,

- yMeTh TIEPEHOCUTh 3HAaHWUSA B I[IO3HABATEIBHYIO M  TNPAKTHYECKYI0  00JacTH
JKU3HEEATEIILHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

- BBIIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,

- CTABUTh NPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHE aJTbTCPHATUBHBIC PEIICHUS;

B) paboma ¢ ungopmayueu:

- BJIAJICTh HAaBBIKAMH TIOJy4YeHUS WHGPOPMAIMU U3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYIIECTBIISITh TIOWCK, AaHaNu3, CUCTEeMATH3AIMI0 W WHTEPIPETALUIO
HHGOPMAITUU PA3JIMIHBIX BUIOB U ()OPM TPEICTABICHUS;

- CO371aBaTh TEKCTHI B PA3IUYHBIX (popMarax ¢ ydeToM HazHadeHHs] HHPOpPMAIMH U LEJICBOM
ayJTMTOPUH, BEIOMpAst ONITUMAJIbHYIO0 (POPMY IIPEICTABICHHS U BU3YATH3AllHH;

- OIICHUBATh JIOCTOBEPHOCTh, JISTUTUMHOCTH MH(OPMAIUHU, €€ COOTBETCTBUE TMPABOBHIM H
MOPaJTbHO-3THUYESCKUM HOPMaM;

- UCTIOJIL30BaTh CPeACTBA MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHHU3AIMOHHBIX 33J1a4 C COOJIIOJICHUEM TPEeOOBaHHM
HPrOHOMUKHU, TEXHUKHU OE30MMaCHOCTH, TUTHEHBI, peCypcOoCcOepeKeHus, TPABOBBIX M ITHYECKUX
HOPM, HOPM UH(GOPMAITMOHHON O€30MTaCHOCTH;

- BJIAJNeTh HABBIKAMU pACTO3HABAHWS W 3amUThl HHDOpMammu, UHOOPMAITMOHHON
0€301acHOCTH JIMYHOCTH.

OBgJajficHUE YHUBEPCATbHBIMH KOMMYHUKATHBHBIME JICHCTBUSMHU:

a) oowenue:

- OCYIIECTBIIATh KOMMYHHKAITUHN BO BCEX cpepax KU3HU;

- pacrno3HaBaTh HeBepOAbHBIC CPEJCTBA OOIICHHS, IOHMMATh 3HAYCHUE COLMAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYaIMid U CMSTYATh KOH(JIUKTEHI;

- Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
0) cosmecmuas OesimenbHOCb:

- MOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAH/IHOW U HHIUBUIYJIbHOW paOOTHI;

- MPUHUMATH IIEJT1 COBMECTHOU ACSITEILHOCTH, OPTAaHH30BBIBATh U KOOPIUHUPOBATH ACHCTBHS
M0 €€ JIOCTMKCHHUIO: COCTAaBJIATh IUIAH JICHCTBHI, pacHpeieiisiTh POJIM C y4eTOM MHEHUH
YY4aCTHUKOB, OOCYKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

- KOOPJWHHMPOBATh W BHINOJHATH PAa0OTy B YCIOBHUSAX PEATBHOTO, BHPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIIECTBIISATh IO3UTUBHOE CTPATETUUECKOE IMOBEICHUE B PA3IMYHBIX CUTYAIHSIX, IPOSIBIISTh

7




TBOPYECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBnazneHue yHUBEPCAIbHBIMU PETryISTUBHBIMU ACHCTBUSIMMU:

a) camoopeanu3ayusl:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JAEATEIbHOCTh, BBISBISATH HPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBATh COOCTBEHHBIC 3a/ladyll B OOpPA30BATEIBHON JIEATEIHHOCTH H
KU3HEHHBIX CUTYAaIHIX;

- CaMOCTOSITEJIFHO COCTABJIATH IUIAH PEIICHHUs MPOOJIEMBI C yYETOM HMMEIOIIMXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM;

- crocoOCcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIUIUU B Pa3HBIX 00JACTIX
3HAHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIH YPOBEHbD;

0) camokoHmpob:

- UCTIOJIH30BATh MPUEMBI pe(IICKCUH JJISl OLICHKH CUTYAaIlUH, BEIOOpA BEPHOTO PELICHHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHHUS [0 UX CHIKEHUIO;

B) 9MOYUOHANbHBIL UHMEIEeKM, NPEONnoIa2aowull cChopmMupo8aHHoCmy:

- BHYTpPEHHEM MOTHUBAllMHU, BKIIOYAIONIEH CTpEeMIIEHHE K JOCTIDKCHUIO IIeNd U YCIEexy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

- SMIAaTHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE MApPYTHUX,
YYUTBIBaTh €ro IMpH OCYIIECTBICHHMM KOMMYHMKALIUH, CHOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBATh OTHOLICHUS C APYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTtbh KOHGIUKTHL;

T) npunsamue ceos u Opyaux aooel:

- IPU3HABATh CBOE MPAaBO U MPABO APYTHUX JIFOJIeH Ha OMIMOKH;

- pa3BUBaTh CIOCOOHOCTh TOHMMATh MHP C MO3UIMH APYTOr0 YEJIOBEKA.

IIpenmeTHble pe3yJibTAThI OCBOEHHS GA30BOI0 YPOBHS

I1P6 01 BJIAJICHUE METOJAaMH JI0Ka3aTelbCTB, AJIFOPUTMAMM PELICHUS 3a]ad; YMEHHUE
dbopMyIIMpOBaTh OIpEAeTCHUs, AaKCUOMbl U TEOPEMbI, NPHUMEHATh WX,
IIPOBOAMTD JOKA3aTEJIbHbIE PACCYKICHMSI B X0/1€ PELLIEHUS 3a4a4;

I1P6 02 YMEHHE ONEPUPOBATH MOHATUSIMH: CTENIEHb YHCIA, JorapudM Yucia; yMEHHUE
BBITIOJIHATH BBIYMCIICHUE 3HAYEHUNM U MpeoOpa3oBaHUsl BBIPAKEHUU CO
cTeneHssMH ®  Jiorapudmamu, TpeoOpa3oBaHus  JIPOOHO-PANMOHAIBHBIX
BBIPAKCHMUIA,

I1P6 03 YMEHHE ONEpPUpPOBATHh MOHATUAMM:  PALMOHAIBHBIE, HppalUOHAIbHbBIE,
MoKa3aTeJbHbIe, CTENEeHHbIC, JIOrapU(PMHUYECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsI U HEPABEHCTBA, UX CUCTEMBI,

I1P6 04 YMEHHE OIEpPHPOBATH MMOHATUSAMH: (YHKIHWSA, HeNpepbiBHAS (QyHKIMS,
IIPOM3BOJIHAs, IEpBOOOpa3Hasi, ONpENeNeHHbIH MHTErpaj; yMEHHE HaxOIHUTh
MIPOM3BOJIHBIC AJIEMEHTAPHBIX (YHKLIWH, HCIONB3Ysl CHPAaBOYHBIE MaTepHAIIbI;
UCCIIeIoBaTh B MPOCTEHIINX CilydasxX (YHKUMU Ha MOHOTOHHOCTb, HaXOIWTh
HanOONbIINE ¥ HAaWMEHBIINE 3HA4YeHHUs (QYHKIHUHA; CTPOUTH TpaduKH
MHOI'OWJIEHOB C HCIOJIb30BAaHUEM amMapara MaTeMaTH4eCKOro aHaln3a;
IPUMEHATh MPOU3BOAHYIO NPU pEUICHUM 3aJady Ha JBU)XKEHME; pellaTh
[PAaKTUKO-OPUEHTUPOBAHHBIE 3aJaud Ha HaAuOOJbIIME W HAUMEHbLINE
3HAa4YEeHMs], HA HAX0XJIEHUE IIyTH, CKOPOCTHU U YCKOPEHHUS;

I1P6 05 YMEHHE OIEpUPOBaTh MOHATUAMHU: palMOHANbHAs (YHKLHUSA, MOKa3aTeslbHas
byHKIMS, CTEIEHHAas byHKIMS, norapudmuueckas byHKIMS,
TpUrOHOMETpHUUYeckre (QyHKIUH, oOpaTHble (YHKIMHM; YMEHHE CTPOUTh
rpaduKy M3y4YEHHBIX (QYHKIMM, HCIOJIb30BaTh TIpadUKU MpU HU3yHYEHUU
IPOIIECCOB M 3aBHCHMOCTEH, NpU peIIeHHH 33hady U3 JPYIHX Y4eOHbIX
IIPEeIMETOB M 33/1a4 U3 pealibHOM JKM3HM; BbIpa)kaTh (HOpMyJIaMH 3aBUCUMOCTH
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MCXAY BCIIMYMHAMU,

ITP6 06

YMEHHE pelllaTh TeKCTOBbIE 33/1a4U PA3HbIX TUIOB (B TOM YMCJIE HA IMPOLEHTHI,
JIOJT ¥ YacTH, HA JBW)KCHHE, PabOTy, CTOMMOCTh TOBApOB W YCIYT, HAJIOTH,
3aJaud U3 O0JIaCTU YIpaBJICHUS JUYHBIMH M CEeMEWHbIMH (PUHAHCAMU);
COCTABJISITh BBHIPAXKECHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJlauM, MCCIIEOBaTh MOJTYYEHHOE PELICHHEe W OLCHUBATh MPaBIONOA00HOCTH
pE3yJIbTATOB;

ITP6 07

yYMEHHE OINEpUpOBaTh MOHATUSAMH: CpeAHee apudMeTHuecKkoe, MeauaHa,
HauOoJbIlleE M HaUMEHbIlIEE 3HAYCHMs, pa3Max, JUCIEPCHUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIOBOro Habopa; yMeHHEe WU3BJIeKaTb, HHTEPIPETHPOBATH
MHPOPMALIMIO, TIPEACTAaBICHHYIO B TaONWIaxX, Ha JMarpammax, rpadukax,
OTPaXKaloOIyl0 CBOWCTBA pEAlbHBIX MPOLECCOB M SBICHUI; NpPEACTaBIATh
MH(POPMALIMIO C TIOMOIIBIO TaOJNHIl U IUArpaMM; HUCCIIE0BAaTh CTATUCTUYECKHE
JJaHHbIE, B TOM YHCJIe ¢ MPUMEHEHHEM IpaMuecKuX METOJOB U JIEKTPOHHBIX
CPEACTB;

ITP6 08

yYMEHHE ONepUpOBaTh MOHATHSAMMU: CIy4YaiHbIM ONBIT M CilyyaiiHoe coObITHE,
BEPOATHOCTb CIYy4YallHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOATHOCTH C
UCITOJIb30BaHUEM TpaUuecKUX METOAOB; NMPUMEHATh (OPMYJIbI CIOXKEHHUS U
YMHO)XEHUSI BEpOSITHOCTEH, KOMOWHATOPHBIE (DaKThI U (OPMYIIBI IPU PEIICHUU
3ajjay; OLEHMBATh BEPOSITHOCTU pEAIbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4alHbIMM BEJIMYMHAMU; YMEHHUE NPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX YUCEJl B MPUPOIHBIX M OOLIECTBEHHBIX SBICHUSIX;

ITP6 09

YMEHHE ONEepUPOBATh MOHATUSIMH: TOUYKA, IpsiMasi, IMJIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIA  Yroj, CKpEIUMBAIOLIMECS MpsMble, MNapasIeIbHOCTh U
NEPIEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YOI MEXAY HpsIMbIMHU, Yol
MEXJy HpSIMOHM M IUIOCKOCTBIO, YroJl MEXHIy IUIOCKOCTSIMH, PacCTOSIHME OT
TOYKH JI0 IUJIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH; YMEHHUE UCIIOJIb30BaTh PU PEIICHUH 3a/1a4 U3y4eHHbIe (HaKThl U
TEOpEMbI IUTAHUMETPHUH; YMEHHE OLICHUBATh Pa3MepPbl 0ObEKTOB OKPYKAIOILIErO
MUDA;

I1P6 10

YMEHHE ONEPUPOBATH MOHATHSIMH: MHOTOTPAHHHK, CEYCHHE MHOTOTPAaHHHKA,
KyO, MmapaieNnenumnesa, npu3Ma, nupaMmuaa, Gurypa u mOBEpXHOCTh BpaIlleHUS,
OAIUHADP, KOHYC, map, cdepa, cedeHuss (UTypbl BpAIICHHsS, IUIOCKOCTH,
Kacaromascs cdepbl, MWIMHIPA, KOHYCa, MJIOMAAb MOBEPXHOCTU MHPAMUJIBI,
MPU3MBI, KOHYCa, MWINHAPA, TUIOMaas ceppl, 00beM Kyda, MPSIMOYTOJIHHOTO
napajiejenuneaa, MUpaMujibl, MPU3MblL, MUWIMHApPA, KOHYyca, IIapa; YMEHHE
n300pakaTh MHOTOTPAHHUKH U TTIOBEPXHOCTH BPAIIEHUS, UX CEYCHUS OT PYKH, C
MOMOILIbI0 YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB; YMEHHE
pacrmo3HaBaTh CAMMETPHIO B POCTPAHCTBE; YMEHUE PACTIO3HABATH MPABUIILHBIE
MHOTOTPAHHUKH;

ITP6 11

YMEHHE ONEpUPOBaTh IMOHIATUSMHU: JIBUKCHHE B IPOCTPAHCTBE, MOJOOHBIE
(Gurypsl B MpoCTpaHCTBE; UCIOIB30BATh OTHOILIEHHE IIOIMIAJCH MOBEPXHOCTEN
1 00beMOB MOAOOHBIX (PUTYp MPHU PEIICHUH 3a4a4;

I1P6 12

YMEHHE BBIUMCIATh T'€OMETPUYECKHE BEJIWYUHBI (IJIMHA, YTrOJ, IUIOLIAb,
00beM, MO IOBEPXHOCTH ), HCTIONB3YsI U3YUCHHbIE ()OPMYJIIBI U METO/IBI;

I1P6 13

YMCHHUC OICPUPOBATH TIOHATHUAMU: TMPAMOYTOJibHasA CHUCTEMaAa KOOpAWHAT,
KOOPAWHATBI TOYKH, BEKTOP, KOOPAUHATBI BCKTOPA, CKAJSPHOC IIPOU3BCIACHHUC,
Yroja MEexay BCEKTOpaMH, CyMMa BCKTOPOB, IMMPOU3BCACHUC BCKTOpa HA YUCIIO,
HaxoAuTh € IMOMOHIBIO MU3YYCHHBIX (I)OpMYJ'I KOOpAHMHATBI CEPCANHBI OTPE3Ka,
PaCCTOAHNUEC MCIKAY ABYMS TOYKAMMU,

I1P6 14

yMEHHE BBIOMPATh MOAXOMAIINN HM3yUYEHHBIM METOA ISl pEeUIeHHs 3ajadu,
pacrlo3HaBaTh MaTeMaTHYecKhe (akThl W MaTeMaTHYEeCKHEe MOJICIH B
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MPUPOJIHBIX W OOIIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH
NpUMEpbl  MAaTEMAaTHYECKUX  OTKPBITMM  POCCUHUCKOM W MHUPOBOM
MaTeMaTUYECKON HAYKH.

IIpenmeTHbIe pe3ybTaThl 0CBOECHHS YIJIYy0JI€HHOT0 YPOBHS

ITPy 01

YMEHHME ONIEPUPOBATH MOHATUAMMU: OIIPENIEICHUE, aKCHOMa, TEOPEMA, CIEACTBHE,
CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCWIIbHBIE (OPMYJIUPOBKH; YMEHUE
¢dopmynaupoBaTe 00paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KICHHE, MPHUBOAMUTH
MIPUMEPBI U KOHTPIPUMEPDI, UCIIOJIb30BATh METOJ MaTeMaTHUYECKON MHIYKIUH;
IIPOBOAMTDH JI0KA3aTEIbHBIE PACCYXACHHUA INPU PEIIEHUM 3a]ad, OLEHUBATh
JIOTUYECKYIO MPaBUJIBHOCTh PACCYKICHHI;

ITPy 02

YMEHHE ONEPUPOBATH MOHATUSIMU: MHOKECTBO, MIOJIMHOKECTBO, OIEpAIlUU HaJ
MHOKECTBaMHU; YMEHHE HCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar
JUISl OMMCAHUsl PeabHBIX MPOLIECCOB M SIBJICHUW U MPU PEUICHUH 3a/1ay, B TOM
quclie U3 APYTUX y4eOHbIX IPEIMETOB;

ITPy 03

yYMEHHE ONEepHpOBAThH MOHATUSAMU: Tpad, CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha
IUTOCKOCTH; YMEHHE 3a/1aBaTh W OIUCHIBATH Ipadbl pasiMdHBIMHU CIIOCOOAMH;
MCIIOJIb30BaTh rpadbl MPH pelIeHUH 331a4;

TPy 04

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHUAMHU: COUYETAaHHE, IEPECTAHOBKA, YHCIIO
COYETaHWH, YHCIO TIepecTaHOBOK; OwHOM HbIOTOHA; yMeHHE NPUMEHATH
KOMOUHATOpHbIE (DaKThl U PACCYXAECHUS JUIsl pellieHHs 3a]1a4;

ITPy 05

YMEHHE OIEPUPOBATH NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0E YUCIIO, OCTATOK
II0 MOAYJIO, PAalUOHAIbHOE YHCIO, HUPPALMOHAIBHOE YHCIO, MHOXKECTBA
HaTYpaJIbHbIX, LEJIbIX, PAlUOHAJIbHBIX, JECUCTBUTEIbHBIX UHCENI, YMEHHUE
UCMOJIb30BaTh IPU3HAKK JEIMMOCTH, HAMMEHBIIMH OOIMI JenuTens MU
HaVMEHbIIee OoOIee KpaTHoe, anropuT™M EBKiIHMIa mpu pelieHuu 3ajad;
3HaKOMCTBO C Pa3jIMYHbIMU IIO3ULIMOHHBIMU CUCTEMAaMHU CUMCIICHMUS;

ITPy 06

yMEHHE CBOOOJIHO ONEpPUPOBATH MOHATHUSIMU: CTEIEHb C ILETBIM IOKa3aTeseM,
KOPEHb HATypaJbHOM CTENEHH, CTENEHb C PAalMOHAIBHBIM I[I0KAa3aTelleM,
CTENEHb C JICUCTBUTEIILHBIM (BEIIECTBEHHBIM) IMOKa3aTeseM, Jorapudm 4yucia,
CHUHYC, KOCUHYC M TaHI'€HC ITPOU3BOJIBHOIO YUCIIA,;

[Py 07

yMeHue ONEpUPOBATH MOHATUSAMU: TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U HEPABEHCTB,
PAaBHOCWIIBHOCTb  YPaBHEHHW, HEPABEHCTB M CHCTEM, pPallMOHAJIBHEIE,
UPPALMOHAJIBHBIE, [I0Ka3aTeJIbHbIE, CTEIICHHBIE, JorapupmMuIecKue,
TPUTOHOMETPUYECKNE YpPaBHEHMS, HEPABEHCTBA W CUCTEMBI; YMEHHE peliaTh
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIlIaTh
YpPaBHEHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPOM; NPUMEHATH YpPaBHEHMS,
HEPaBEHCTBA, UX CHUCTEMBI JUI PELICHUS MaTeMaTHYeCKUX 3alad M 3a1ay u3
pa3aNyuHbIX 00JacTel HAyKU U pealbHOM JKU3HH;

ITPy 08

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHAMU: Tpapuk (GyHKIUH, oOpaTHas
byHKIMS, KOMIO3UIUs PYHKIUH, TUHEWHAS QyHKIMS, KBaapaTHIHAs QyHKIINS,
CTereHHass (PyHKIHUS C IeJbIM IoKa3aTejeM, TPUTOHOMETpUYecKHe (pyHKIUH,
oOpaTHbIC TPUTOHOMETpPUYECKUE (PYHKITMH, TTOKa3aTeNIbHAsI U JIorapupMUIecKas
(GyHKUIMHU; yMEHHE CTPOUTHh Tpauku (YHKIMH, BBINOJHATH MpeoOpa3zoBaHus
rpadukoB QyHKITHI;

YMEHUE HCHOJb30BaTh Trpadukd (QyHKIUH A8 U3yYeHUs NOpOLECcCOB U
3aBUCUMOCTEH TpU pEIICHUH 3a1ad M3 JPYTUX Yy4YeOHBIX INPEIMETOB M U3
peaIbHOM JKU3HU; BRIPAKATh (OPMYTIaMU 3aBUCHUMOCTH MEXIY BETHUYNHAMU;
YMEHHE  CBOOOJHO  OINEPHUPOBATH  IMOHATHAMHU:  YETHOCTh  (DYHKIUH,
HNEPUOJMYHOCTh  (YHKIMH, OrPAaHUYEHHOCTh  (PYHKIMH, MOHOTOHHOCTb
GbyHKIIMKH, JKCTpeMyM (yHKIMU, HauOoJplllee W HAUMEHbBIIEE 3HAYCHUS
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(GYHKIMU HAa TPOMEKYTKE; YMEHHE MPOBOANUTH HCCieioBaHuEe (PYHKINY;
YMEHHE MCIIOIh30BaTh CBOMCTBA U rpaduKu PYHKITUHN I pEIIeHUs] ypaBHEHUH,
HEPABEHCTB W 33/1a4 C apaMeTpamu; n300pakaTh Ha KOOPIUHATHON TIIOCKOCTH
MHO’KECTBA PEIIEHU YPAaBHEHUM, HEPABEHCTB M MX CHCTEM;

ITPy 09

yMeHHEe  CBOOOJHO  ONEpUPOBATH  TOHATHUSAMHU:  IOCJIEIOBATEIHLHOCTD,
apudmernyeckass mporpeccus, TreoMeTpuueckas IMporpeccusi, OECKOHEUHO
yOBIBaroIas reoMeTpuyecKas porpeccusi; yMEHUe 3a/1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C MOMOUIBIO PEKYPPEHTHBIX (HOpMYII;

ITPy 10

YMEHHE ONEepUPOBATh NOHATHSAMH: HENPEPHIBHOCTh (YHKIMH, ACHUMIITOTHI
rpaduka QyHKIUH, IepBas U BTOpasi MPOU3BOAHAA (QYHKIIMU, T€OMETPUYECKUN
1 QU3UYECKUI CMBICIT TIPOU3BOIHOM, TepBOOOpa3Hasi, ONpeIeIeHHBIH HHTErPaL;
yYMEHHE HaXOAWUTh AaCHUMITOThI Tpaduka (QYHKLUUH; YMEHHE BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, TNPOW3BEJCHHS, YaCTHOTO M KOMITO3UIMH (DYHKIHH,
HaXOJIUTh YPaBHEHHUE KacaTeIbHOU K rpapuKy (QyHKIMH;

YMEHHE WCIOJb30BaTh MPOU3BOMHYIO JJISI HCCIENOBaHHUA (QYHKUUH, IS
HaXO0XJICHNS HAWIY4YUIETO PEIICHUS B IMPUKIAJHBIX, B TOM YHUCJIE COLUAIBHO-
HSKOHOMHYECKMX M (U3WYECKHX 3a/adax, IS ONpeACNCHHS CKOPOCTH U
YCKOPEHHMS; HAaXOAWUTh IUIOIAAM U O00BeMBbl (UIYp C MOMOILBIO HHTErpaja;
IPUBOJUTH IPUMEPbl MaTEMaTHMYECKOTO MOJAEIUPOBAaHUS C  IIOMOIIbIO
nuddepeHIMaIbHBIX YPABHCHHI;

TPy 11

YMEHHE OIEepUpPOBaTh MNOHATUAMU: KOMIUIEKCHOE YHCJIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOYJIb U apTyMEHT KOMILIEKCHOTO 4Kcia, (opMma 3anucu
KOMIUIEKCHBIX yucen (reometpuueckas, TPUTOHOMETPHUECKAs u
anreOpanyeckas); yMeTb MPOU3BOAUTH apupMeTHYecKue JeHCTBUA ¢
KOMIUIEKCHBIMU YMCIIaMU; IPUBOAUTH MPUMEPHI UCIIOJIb30BAHUS KOMILJIEKCHBIX
4HCelT;

TPy 12

yMEHHE CBOOOJHO OIEpUpOBaTh MOHATUSAMU: CpelHee apudmeTuyeckoe,
Me/iuMaHa, HauOoJblllee W HAaUMEHbLIee 3HAUEHUs, pa3Max, JAUCIepcus,
CTaHAAPTHOE OTKIIOHEHWE [UI OIMCAaHWsA YMCIOBBIX JAaHHBIX; YMEHHE
UCCIEA0BATh CTAaTUCTUYECKHE JaHHbIE, B TOM 4YHUCIE€ C [PUMEHEHHEM
rpadUyecKux METOJOB M 3JIEKTPOHHBIX CPEACTB; IpaUUecKH HCCIeN0BaTh
COBMECTHbIC HaOJIOJCHUS C MOMOUIbIO JMarpaMM pacCeMBaHHUs U JMHEHHOU
perpeccuy;

ITPy 13

YMEHHE HAaxXOIHUTh BEPOSITHOCTU COOBITHH C HCIHOJB30BAHUEM TIpaUuecKUX
METOJIOB; MPUMEHSTh JJI pelieHus 3aa4 GOpMyJIbl CIOKEHHUS U YMHOXKCHHS
BEPOSTHOCTEH, (opMylny TONHOM BepoaTHocTH, (opmyny bepHymy,
KOMOHMHATOpHbIE (aKThl W (QOPMYJIbI; OLIEHHUBATh BEPOSITHOCTH pPEabHBIX
COOBITHI; yMEHHE ONepupoBaTh TMOHATHAMM: CIOy4ailHas  BeJIMYMHA,
pacmpesielieHue BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKUIaHWe, AMCIEpPCHs WU
CTaHJApTHOE OTKJIOHEHHE CIy4allHOW BEJMYMHBI, (YHKIMU paCHpeleNieHUs U
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEJIbHOTO M HOPMAJIbHOIO pPacCIpeesICHui];
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PACHpPEIEICHUN Il PEIICHUs
3aJ1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIINX YHCEI, METO/Ibl BBIOOPOUHBIX
UCCIICIOBAaHMI; yMEHUE TPUBOJIUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
qrcell B IPUPOIHBIX M OOIIECTBEHHBIX SIBJICHMSIX;

[1Py 14

YMCHUC CBOGOI[HO OnepupoBaTh IOHATHAMHU: TOYKaA, IMpiaMad, I[JIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, TUIOCKUWA Yroj, ABYTPAHHBIN yroJl, TPEXTPAHHBII
yroj, TepeceKaroluecs, IMapauiebHble M CKpEIIMBAIOIIUECS TMpsSMbIe,
MapajuIebHOCTh U MEePHEHANKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yroia Mexay
IIPSAMBIMH, YIOJl MEXAY IPSIMOM U IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSAMY;
yMEHHE HCMOJb30BaTh MPH PEUICHUH 3aJa4 H3y4uyeHHbIe (aKThl U TEOPEMbI
IUTAHUMETPHH;, YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB B OKPYIKAIOUIEM MHPE;
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YMEHHE ONEPUPOBATH MOHATUSIMU: MHOTOIPAHHHMK, CEYEHHUE MHOTOIPAaHHMKA,
MPaBWIbHBIM MHOTOTpAaHHUK, MpHU3Ma, NHpamMuaa, (urypa u MOBEPXHOCTh
BpallleHHs, LWIMHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHHUS
KOHyCa W IWIMHIpA, MapajulelIbHble OCH WM OCHOBAHHWIO, CEYEHHE Iapa,
IUIOCKOCTB, Kacarouiasics cepbl, IINHAPa, KOHyCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKa, HW300paxxaTb MHOTOTPAaHHHUKH, (GUTYpPhl M MOBEPXHOCTHU
BpallleHUsl, UX CEYEHMs, B TOM 4YMCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE TPUMEHATH CBONCTBA TE€OMETPUYECKUX GUTYp, CaMOCTOATEIHHO
(bopMyIIMpOBaTh OMNpeAeNeHUs] W3y4aeMbIX (UTYpP, BBIIBUTaTh THIIOTE3BI O
CBOMCTBaX W TMpHU3HAKaX TE€OMETPUYECKUX (QUryp, OOOCHOBBIBATH HIIH
OIpOBEpraTh UX; YMEHHE MPOBOJIUTH KJIACCUPHUKAIMIO (PUTYp MO pazIHuHBIM
MIpU3HAKaM, BBIIOJIHATH HEOOXOUMbIE JOMOJIHUTEIbHbBIE TOCTPOSHUS;

ITPy 15

yMEHHE CBOOOJHO ONEPHPOBATH MOHATHAMHU: IUIOUIAAs (Urypsl, 00BeM
¢Gurypsl, BelIMYMHA yIJa, PACCTOSHHE OT TOYKH IO IUIOCKOCTH, PACCTOSHHE
MEXIy MpPSIMBIMH, pPACCTOSHUE MEXAY IUIOCKOCTSIMH, IUIOMAAb Chepsl,
IUTOIIAIb TOBEPXHOCTH MHUPaMHUIbBI, TIPU3MBI, KOHYCa, [IMIMHAPA, 00beM Kyoa,
NPSAMOYTOJBHOTO TMapajuleenunesia, MMPaMHuIbl, TPU3MBL, IHIUHIPA, KOHYyCa,
1apa; yMCHHE HaXOAUTh OTHOLIEHHE 00BEMOB OJOOHBIX PUTYD;

[Py 16

yMEHHE CBOOOJHO OINEpPUPOBATh MOHATHSIMM: JBM)KEHUE, NapauleIbHbINA
IEpPEeHOC, CHUMMETpPUs Ha IJIOCKOCTM M B  IPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBanue MoA00Ms, Mo100HBIe (PUTYPHI; YMEHUE PACIO3HABATH PABHBIC
U 1ojo0Hble (GUrypbl, B TOM 4YHCJIE€ B NPHUPOJE, UCKYCCTBE, APXUTEKTYPE;
yMEHHE HCII0JIb30BATh reOMeTpUUYECKHE OTHOIICHHS, HAXO/IUTh
reOMETPHUECKUE BEJIMYMHBI (IJIMHA, YToJl, IUIOaaAb, 00BbEM) HpPU PELICHUU
3a/1a4y U3 JPYTruX YYEOHBIX IPEIMETOB U U3 peabHOM KU3HU;

TPy 17

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHUSAMHU: MPSIMOYroOjbHAasg CHCTEMa
KOOpJMHAT, BEKTOp, KOOPJAMHAThl TOYKH, KOOPJIMHATBl BEKTOpa, CcyMMma
BEKTOpOB, MPOU3BEICHHE BEKTOpa Ha YMCJIO, Pa3JIoKEHHE BEKTOpa 1o Oasucy,
CKaJISIPHOE MPOU3BEJCHUE, BEKTOPHOE MPOU3BEIECHUE, YTOJ MEXYy BEKTOpaMU;
YMEHHME HCIOIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOA MJs PEIICHUs
reOMEeTPUYECKUX 3aJad U 3a7ad JPYrux Y4eOHbIX INPEAMETOB; ONEpUPOBATH
HNOHATHAMM: MaTpuua 2x2 u 3X3, ompeAeauTeNb MaTpULbl, T€OMETPUYECKUI
CMBICJI OIIPEICJINTENIS;

[Py 18

YMEHUE MOJEIMPOBATh PEAIbHbIC CUTYAllMU Ha A3bIKE MATEMATUKU; COCTABIIATh
BBIDQ)KCHMS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 33]1a4H,
UCCIIeIOBaTh IMOCTPOCHHbIE MOJIENM C HCIOJb30BaHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATD MTOJYYEHHBIM pe3yJIbTaT; CTPOUTh MaTEMATHYECKUE MOJEIN
C IIOMOUIBIO T€OMETPUYECKUX MOHATUN U BEJIMYUH, PELIATh CBA3aHHBIE C HUMU
IIPaKTUYECKHE  3aJa4H; COCTABJISITh ~ BEPOSATHOCTHYIO  MOJEIb U
MHTEPIPETUPOBATh IIOJYYEHHBIM pe3yJlbTaT; peEllaTh MPUKIAIHBIE 3aJa4ud
CpPEACTBAMH  MAaTE€MaTH4ECKOrO0 aHaJIW3a, B TOM 4YHCIE  COLHUAIBHO-
HKOHOMHMYECKOTO U (PH3MUECKOr0 XapaKkTepa;

TPy 19

yMEHHE BBIOMpaTh TOAXOMSIIMA METOJ JUIsl PEIICHUS 3aJa4d; TMOHHUMaHHUE
3HAYUMOCTH MaTEMATHKHU B U3YUCHHUH MPUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB
W SIBJICHUM; YMEHHE pPACNO3HABATh MPOSBICHUE 3aKOHOB MATEMaTHKU B
HWCKYCCTBE, YMEHHE IPUBOJMTH MPUMEPHI MATEMATUYECKUX  OTKPBITHI
POCCHUICKON 1 MUPOBOW MAaTEMAaTHUYECKON HAYKH.

®DI'OC cpeanero npodeccuoHaabHOro oopasosanus (PI'OC CII0)

Kon
KOMIIeTeH-

HanmeHoBaHMe KOMIIETEHIIUH
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187001 |

O01ue KOMIeTeHINHT

Breibupate crmocoObl  pemieHus 3a7ad  OpOQecCHOHATIbHON  AEATeNbHOCTH,
IPUMEHHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 01.

Hcnonbs3oBaTh COBpEMEHHBIE CpEACTBA IOUCKA, aHAIM3a U WHTEPHpPETALUU
OK 02. uHdopmaiuu, U WHPOPMAIMOHHBIE TEXHOJIOTMH JUIsl BBITIOJIHEHHS 3a/1a4
npo¢ecCHOHATIBHOMN IS TEIbHOCTH.

[InanupoBaTh M  peaJiM30BBIBAaTH COOCTBEHHOE MpO(decCHOHATBLHOE U
JJMYHOCTHOC pa3sBUTHUC, nNpeaApUHUMATCIBCKYTO ACATCIIBHOCTD B

OK 03. . 9
npodeccuoHanbHOM cepe, NCIoNb30BaTh 3HAHUS 110 (PMHAHCOBOW IPAaMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX CUTYaIIHIX.

OK 04. D¢ dhexTuBHO B3aUMOIEHCTBOBAThH U PaOOTaTh B KOJJICKTHBE U KOMAHJIE.

OcymiecTBISITh YCTHYIO U MTUCBMEHHYIO KOMMYHHKAIIMIO HAa TOCYJapCTBEHHOM
OK 05. sa3pike  Poccuiickoit ®Depepanui ¢ y4eTOM OCOOEHHOCTEH COLMAIbHOTO H
KYJIbTYPHOTO KOHTEKCTa

HpOHBJ’IHTb T'paXXKAaHCKO-IIATPUOTHUYCCKYIO IIO3UIIHIO, JACMOHCTPUPOBATDH
OCO3HAHHOC TIIOBCACHUMC Ha OCHOBC TpPAaAWUIUOHHBIX O6HI€‘-IGHOB€‘IGCKI/IX

OK 06. IICHHOCTEW, B TOM YHCIE C Y4YeTOM TapMOHHU3AIMM MEXKHAIMOHANBHBIX |
MECKPCIITUTUO3HBIX OTHOHIeHHﬁ, NOPUMCHATL CTAHAAPThI AHTHUKOPPYHNIIMOHHOI'O
HIOBE/ICHHS.
CozeiicTBOBaTh COXPAaHCHUIO OKPYIXKAIOMICH Cpeibl, pecypcocOepeKeHUo,
OK 07. NPUMEHSATh 3HaHMA 00 W3MEHEHMH KIMMara, NPUHLIUIBI OEepeKINBOTO

IPOU3BOACTBA, dPGHEKTHUBHO IEWCTBOBATH B YPE3BhIUAWHBIX CUTYAIIUIX.

IIpodeccuonaabHbIE KOMIETEHIHH'

Opranu3oBbIBaTh IIOCTaBKM  DJIEKTPUUYECKONM DSHEPIUM NOTPEOUTENSIM  C

MK 1.3. IPUMEHEHUEM CPEJICTB aBTOMATHU3AIIUH.
K 1.4 ObecnieunBaTh COOJIIO/IEHUE OPraHU3aLMOHHO-TEXHUYECKUX MEPONpPUATUN NpU
o HOCTaBKeE JIEKTPUUECKOM SHEPIHH NOTPEOUTEISIM.
[K 2.1. [IpoBepsaTh TEXHUYECKOE COCTOSIHUE JIMHUM JIEKTpOIepe1ay.
OO01ue KOMNeTeHIUH Inanupyembie pe3yJbTaThl 00yUeHHSs
Oo6mme’ JMCHMIUIMHAPHbIE®
OK 01. JIP: B 00macTd TPYIOBOTO [-BIAJIETh METOJAMH JIOKA3aTEIbCTB,
Bri6upath CHOCOOBI | BOCTIUTAHUSI: QITOPUTMAMH  peIllleHus  3ajady;
perneHus 3ajjad|-  TOTOBHOCTb K  TPYAOy,| yMEHHE ¢dbopmynHpoBaTh
npodeccuoHanbHOM OCO3HaHUe [EHHOCTH | OTIpEe/ICTICHUS], aKCHOMBI U TEOPEMBI,
JeSITeITbHOCTH MacTepcTBa, TPyA0Tr00He; MIPUMEHSTH ux, MIPOBOTUTH
MPUMEHUTEIHHO - TOTOBHOCTb K aKTHUBHOM |JOKa3aTelbHBIE pACCyXICHHUS B
K Pa3IUYHBIM | IESITEIbHOCTH xoJie pemenus 3anayd (ITP6 01);
KOHTEKCTaM TEXHOJIOTHYECKON U|- yMETb OINEpPUPOBATH MOHATUSMHU:
COLMAJILHOW  HANpaBJICHHOCTH, |CTETIEHb YHCJa, JorapupMm dYHca;
CIOCOOHOCTh ~ MHHULMUPOBATH, | YMEHHE BBINOJHATH BBIYUCICHUE
TUIAHUPOBATh U CAMOCTOSITENIFHO [3HAYEHHH W mpeoOpazoBaHH

! MpodeccnonanbHbIe KOMITETEHINH YKa3aHEl B cooTBerctBun ¢ ®I'OC CIIO no crenmansroctn 08.02.09 MonTax, Hanagka u
3KCIUTyaTanus 3JeKTpooOOPyL0BaHHUS IPOMBIIUIEHHBIX U IPaKIaHCKUX 31aHui. [Iprka3 o 9 Hos0ps 2023 r. Ne 845

2 Vkasausl munoctHse (JIP) u Mertanpeamerssie pesyasratel (MP) 3 ®TOC COO B penakimu ot 12.08.2022 B 0TIIaroasHo#
tdopme

® lucuumiunapHble (IpeaMETHBIE) PE3yIbTAaThl B COOTBETCTBUH ¢ MX nepedneM Bo ®IOC COO (s pexaxuuu ot 12.08.2022)
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BBIMOJIHSATh
NeSITeTTbHOCTb;
- MHTEPEC K pazIHyuHbIM chepam
npodeccuoHaTbHON
JESITEIIbHOCTH.

MP. OBiagenue
YHUBEPCATbHBIMA  y4eOHBIMU
TI03HABATEIbHBIMU JICHCTBUSIMH:
a) 0a30BbIC JIOTHYECKHE
NEUCTBUS:

- CaMOCTOSITENTLHO
dbopMyIupoBaTh u
aKTyaJu3upoBaTb  mpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHABJIMBAThH
CYHICCTBEHHBI TPH3HAK WA
OCHOBaHUS I  CpPaBHEHUS,
Kiaccudukanuu 1 00600IIeHNS;

TaKyo

- ONpEeNETATh eI
JIesITeIbHOCTH, 3aJ1aBaTh
napamMeTpbl U KPUTEPUH UX
JIOCTHOKEHHS;

- BBIBIISITH 3aKOHOMEPHOCTU M
MPOTUBOPEUUS B

paccMaTpuBaeMbIX SIBIICHUSX;
- BHOCUTh KOPPEKTHBHI B
JIEATEIIbHOCTD, OIICHHUBATh
COOTBETCTBHUE PE3yIBTATOB
LETISM, OIICHHUBATh pUCKHU
MOCJIEICTBUI JEATEILHOCTH;

- pa3BHUBAThH KpeaTHUBHOE
MBIIIJICHHE  TPU  PEHICHUH
KHU3HEHHBIX Mpo0IeM

0) 0a30BBIC HCCIIEIOBATEILCKUE
JECUCTBUS:

BBIPAKCHUIN CTEIICHSIMU U
norapudmamu, npeoOpazoBaHus
IpOOHO-PALMOHATBHBIX BBIPAYKEHHIH
(ITP6 02);

- YMETb ONEPUPOBATH IOHATHUSAMU:

co

palroHaIbHBIE, HppaIMOHATBHBIE,
IIOKa3aTCJIBHBIC, CTCIICHHBIC,
norapuMHuIecKue,

TPUTOHOMETPHUECKHE ypaBHEHUS U
HepaBeHCTBa, ux cuctemsr; (ITP6 03)
- YMETh ONEepPUPOBATH MOHATUSIMU:
byHKIMsI, HenpepbiBHas (GyHKINS,

MIPOM3BOJIHAS, nepBooOpazHasi,
ONIPEACTCHHBII HMHTETpajl, YyMeETb
HaXOJINTh IPOU3BOJIHBIC
3IIEMEHTapHBIX byHKIHH,
UCIIOJIB3YS CIIPABOYHBIC MaTEPHAIbI,
HUCCIIea0BaTh B MPOCTEUILINX
ciyqasx byHKINN Ha
MOHOTOHHOCTb, HaXOJHUTh
HauOONbIIME W HaWMCHBIIHUE
3HaueHWs  (QYHKOWHA;  CTPOWTH
rpaduKu MHOTOUJIEHOB C
UCTIOJIb30BAaHUEM ammaparta
MaTeMaTu4ecKoro aHaImn3a;
NPUMEHATh  NPOU3BOTHYIO  IIpH
peUICHUM 3aJady  Ha JBIIKCHUE,
pemats HPaKTHKO-
OPHEHTHPOBAaHHbIC  3aJadyd  Ha
HauOoNbIIME W HaWMEHBIIHUE

3HA4YCHUS, Ha HAXOXKACHUC IIyTH,
ckopoctu u yckopenus; (ITP6 04)

- YMETb ONEPUPOBATH IOHATUSIMH:
parroHaIbHast byHKIHSA,
nokaszaresbHas (QyHKIHS, CTeIIeHHAs

- BJIaJIeTh HaBbIKAMH Yy4e€OHO- | hyHKIIHS, norapudmudeckas
UCCIICIOBATEIBLCKOM U | QyHKIHS, TPUTOHOMETPHUYECKUE
MIPOEKTHOM NeATEeILHOCTH, | pyHKIIMH, oOpaTHble  (QYHKIIHH;
HaBBIKAMU pa3pelieHus | yMeHue CTPOUTH rpaduku
npo0em; M3Y4YEHHBIX byHKIHH,
- BBISIBIISITh MPUYUHHO- | UICTIONB30BaTh rpaduku npu
CJICZICTBEHHBIC CBSI3U U | I3y4YCHUU MIPOIIECCOB u
AKTyaJIM3UPOBAThH 3a/1aqy, |3aBUCUMOCTEH, NP PEIICHUH 3aaa4
BBIJIBUTATh THITOTE3Y ee|U3 NPYrux Yy4eOHBIX TPEAMETOB H
pelIeHUs, HAaXOqUTh APTYMEHTHI [3a/1ad W3  peanbHOW  KHU3HH,
JUIE  JTOKa3aTeNbCTBA  CBOWX | BBIPaXKaTh bopmynamu
YTBEPKACHHIA, 3a/1aBaTh |3aBUCUMOCTH MEXIy BEINYMHAMH,
napameTpbl u kputepu |(ITP6 05)

pelIeHNUS; - YMETh peliaTh TEKCTOBBIE 3a7auu
- QaHAJTM3UPOBATH MOJYYCHHBIC B|Pa3HBIX THIIOB (B TOM YHCIIE Ha
X0Je pelieHus 3a/la4y¥l |IPOLICHTHI, JOMM H 4YacTH, Ha
pe3yIbTATHI, KPUTHYCCKH | IBIDKEHHE,  pabOTy,  CTOMMOCTb
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OLICHUBAThL HUX HJOCTOBCPHOCTD,
IIPOrHO3UpPOBATh HN3MCHCHHUE B
HOBBIX YCJIIOBUSIX,

- YMETH NEPCHOCUTHL 3HAHHA B

IMMO3HAaBATCIIbHYIO u
MIPAKTUYECKYIO obnactu
KUBHCOACATCIIbHOCTH,

- YMeTh MHTETPHPOBATH 3HAHUS
u3 Pa3HbIX OpeAMETHBIX
obnacreii;

- BBIIBUT'aTh HOBBIC unacu,
npeiarath OpUTHHAIIEHBIC

MOAXO/IbI U PEIICHUS

TOBApOB M YCIIyT, HAJIOTH, 33/1a4H U3
00JIaCTH yTpaBJICHUS JUYHBIMUA H
CEMENHBIMU ¢duHaHCaAMM);
COCTABIISITh BBIPKEHUS, YPaBHEHMUSI,
HEpaBEHCTBA M MX CHUCTEMBI IIO
YCIOBHIO  3aJaud, HCCIIEAO0BAThH
MOJIyYeHHOE PEILIeHHE M OLIEHUBATh
NpaBIOMONO0OHOCT  PE3YJIbTATOB;
(TTPG 06)

- YMETh ONEPUPOBATH MOHSATHIMH:
cpenHee apudmernyeckoe,
MeauaHa, HanOoJIbIIIEE u
HalMEHbIIIEe 3HAYEHUs, pa3Max,
IHCIIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO  Habopa;
yMETh U3BJICKATb,
MHTEPIPETHPOBATh  MH(POPMAIHIO,
NPEJCTaBICHHYI0 B Ta0nuIax, Ha
auarpammax, rpadukax,
OTPaXKAIONIYI0 CBOMCTBA PEabHBIX
MPOLIECCOB 5 SIBJICHUI;
NPeACTaBIATh  MHQOpPMAIMIO  C
MOMOILBIO TAaONMUIl M JUarpamm;
UCCIIEIOBATh CTaTUCTHYECKHE
JaHHble, B  TOM  4HCIE C
MIPUMEHEHUEM rpaguIecKux
METOZOB U 3JIEKTPOHHBIX CPEICTB;
(TTP6 07)

- YMeTh ONEpPUPOBATh MOHATHIMMU:
CIIyYallHBII ONBIT W CIydYailHOE
COOBITHE, BEPOATHOCTH CIY4alHOTO
COOBITHS;  YMEHHE  BBIYHCIIITH
BEPOSITHOCTh C  HCIIOJIb30BaHUEM
rpadMUecKuX METOOB; MPUMEHSIThH
(bOopMyJIBI CIOXKEHUS U YMHOXKCHHS
BEPOSITHOCTEHH, KOMOWHATOPHBIC
¢dakTel U (QOpPMYNBI IPU PEIICHHH
3aja4; OIICHWBAaTh  BEPOSTHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO
CIlyJailHBIMH BEJIHMYMHAMU; YMEHHE
NPUBOJUTH TIPUMEPHI TPOSIBICHUS
3aKkOHa  OOJBIIMX  YWCed B
OPUPOAHBIX M OOIIECTBEHHBIX
spineHusx; (ITP6 08)

- YMETh ONEpPUPOBATh MOHATHIMM:

TOYKa, npsmas, IJIOCKOCTb,
MIPOCTPAHCTBO, JBYTPaHHBIA yTOI,
CKpELIMBAOIINECS MpsIMBIE,
napajuieIbHOCTh u
MEePNEHAUKYISIPHOCTh  NMPSAMBIX U

IUIOCKOCTEH, Yroa MEXy IpsSIMbIMH,
YIOoJl MEXKAY NPSIMOM M IJIOCKOCTBIO,
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Yromn MEXIY IUIOCKOCTSIMHU,
pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH,
paccrosHue  MEXAy  OPSIMBIMU,
pacCTOsHUE MEXIY IUIOCKOCTSIMHU;
YMCHUC HUCITOJb30BATh npu
peLICHUH 3a/1a4 H3y4YeHHbIC (aKThI
U TCOPCMbI INIAHUMCETPUU, YMCHHUC
OLICHUBATh  pa3Mepbl  OOBEKTOB
okpyxarortero mupa; (ITP6 09)

- YMETh ONEpPHPOBaTh MOHITUSMHU:

MHOTOTpaHHUK, ceueHue
MHOTOTPaHHHKA, Kyo,
napajiiCJaICuIica, npusma,

nupamuia, Gurypa u mMOBEPXHOCTH
BpallleHUs, LUIUHIp, KOHYC, Liap,
cdepa, ceueHust GUTYphI BpaIICHHUS,
IUIOCKOCTh,  Kacaromiasicss  cqephl,

IIHHAPA,  KOHyca,  IUIOLIA[b
MOBCPXHOCTU MNHUPAMHIBI, IIPHU3MBI,
KOHyCa,  IWIMHIpA,  IUIOLIA[h
cdepsl, 00BeM KyOa,

MPSIMOYTOJIBHOTO Mapalieenurena,
MUPAMUJIBI, TPU3MBL, LWIHHIPA,
KOHYyca, Il1apa; yMeHHe H300paxarhb
MHOTOTPAaHHUKH U  TOBEPXHOCTH
BpAallleHUs, UX CEUYEHUS OT PYKH, C
MIOMOIIIBIO YEePTEIKHBIX
MHCTPYMEHTOB M 3JIGKTPOHHBIX
CpeACTB; YMEHHME paclo3HaBaTh
CUMMETPUI0O B  IPOCTPAHCTBE;
YMEHHE paCIO3HABaTh IPABUILHBIE
MHororpanauku; (ITP6 10)

- YMETh ONEpPUPOBATh MOHATHIMM:
JBUKEHHE B MIPOCTPAHCTBE,
no00HbIe (PUTYPBI B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIIIEHUE
IJI0IAAe N IIOBEPXHOCTEN U
00beMOB TOMOOHBIX GUTYp TpH
pemennu 3anay; (ITP6 11)

- YMETh BBIYUCIATH F€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOMIA/b,
o0beM, TUIOHIAZh TIOBEPXHOCTH),
UCTIONB3Ysl U3Y4YEeHHBIE (DOpMyIBI H
metoasr; (ITP6 12)

- YMETh ONEpPUPOBATh MOHATHIMM:
MPSIMOYTOJIbHAS cuctema
KOOpJAMHAT, KOOPJIMHATHI TOYKH,
BEKTOp,  KOOPJIMHATBI  BEKTOpa,
CKaJIIIPHOE  TPOU3BEJCHHE, YIOJ
MEXIy BEKTOPaAMH, cymMma
BEKTOPOB, MPOU3BEICHUE BEKTOpa
Ha YHCJIO; HAXOAWTb C TOMOIIBIO
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M3YYCHHBIX (OPMYT KOOPAMHATHI
CepeMHBl  OTpEe3Ka, PAaCCTOSIHHE
Mexay aByms Toukamu; (ITP6 13)

- yMETh BBIOMPATH TOIXOISIIAN
W3YYCHHBI METOJ Ui pEIICHUS

3a7a4H, pacro3HaBaTh
MaTeMaTHYECKHE (baxThI "
MaTeMaTH4ecKue MOJIETIH B

MIPUPOIAHBIX u 00IIECTBEHHBIX
SIBIICHUSAX, B HCKYCCTBE; YMEHHE

IIPUBOJIUTH HNpHUMEPEI
MaTeMaTHYECKUX OTKPBITHIH
pOCCUICKON u MUPOBOU

Marematnueckor Hayku (I[1PG 14).

- YMeTh ONEpPUPOBATh MOHATHIMM:
OTIpeieJIeHHe, aKCHUOMa, Teopema,
CIIEZICTBUE, CBOWCTBO, MpPU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHIIbHBIC
(bopMyITHPOBKH; yMEHHE
dhopmynupoBaTh obpaTHOe u
MIPOTHBOIOJIOXKHOE  YTBEP)KICHUE,

MIPUBOIUTH TIPUMEPBI i
KOHTPIIPUMEDHI, HCIO0JIb30BaTh
METOJ, MaTeMaTUYECKONH WHIYKIINUH;
MIPOBOJIUTH JIOKa3aTeJIbHBIC

paccyxAeHus TpU pelieHuH 3ajad,
OIICHHBATh JIOTUYECKYIO TPaBUIIb-
HOCTh paccyxaeHuit; (ITPy 01)

- YMETh ONEpPUPOBATH MOHATUSIMU:
MHO>K€ECTBO, MOJIMHO>KECTBO,
omepanii  HaJl  MHOXKECTBaMU;
YMEHHE HCIONb30BaTh TEOPETUKO-
MHOKECTBEHHBI  ammapar  Jyis
OMUCAaHUsl peabHBIX MPOLECCOB U
SIBIIGHUY TIPU PEIICHUU 33/1a4, B TOM
qyucie U3 JPYrux  y4eOHBIX
npeameros; (I1Py 02)

- YMETh ONEpUPOBATH MOHATHUSMU:
rpad, cBA3HBIN rpad, nepeBo, LUK,
rpagp Ha  TUIOCKOCTH; YMCHHE
3aaBaTh W OIMHCHIBATH Tpadsl
pPa3sIUYHBIMHU croco0amu;
UCIIOJNIb30BaTh Tpadbl MpH pelIeHUH
3amayq; (ITPy 03)

- yMeTb CBOOOJIHO ONEPHPOBATH
MOHSITUSMU: coueTaHue,
MEPECTAHOBKA, YMCJIO COYETAHWMH,
YHUCIIO0 MePECTaHOBOK; OMHOM
HeloToHa;  yMeHHE  TPUMEHSTH
KOMOWHATOpPHBIS (bakThI u
paccyXAeHus sl pEIlIeHUs 3a]ad;
(ITPy 04)
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-yMEeTh OIEPUPOBATH TOHATUSIMHU:
HaTypaJbHOE YHCIIO, LIEJI0€ YHUCIIO,
OCTaTOK 10 MOJYJIIO, pallMOHATILHOE
YHCIIO, HppalloOHAIbHOE  YHUCIIO,
MHOJKECTBAa HATYPaJbHBIX, IETbIX,
paloHalIbHBIX,  JAEHCTBUTEIbHBIX
qucell;  YMEHHE  HCIIOJIb30BaTh
MPU3HAKU JI€TUMOCTH, HAUMEHBIIIHHA
o0mwmii nenuTenh W HAUMEHbIIEe
olmiee kpaTHoe, anroput™M EBkinna
MIPH PEIICHUU 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMU MO3UIIUOHHBIMU
cuctemamu cumucienus; (I1Py 05)

- yYMeTh CBOOOJHO ONEPHUPOBATH
MOHITHSIMH: CTENEHb C  IENbIM
MoKa3aTresieM, KOpeHb HaTypalbHOM
CTETEeHH, CTENEHb C PalMOHATBLHBIM
MoKazaresiem, CTENeHb c
JNEUCTBUTENBHBIM (BEIIECTBEHHBIM)
rmokaszaTeyneMm, JorapudM  Yucia,
CUHYC, KOCHHYC U  TaHTEHC
npousBosbHOTO uncia; (ITPy 06)

- YMETh ONEepPUPOBATH MOHATUSIMU:

TOXJIECTBO, TOXJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHHUH U
HEpPaBCHCTB, PaBHOCHJIBHOCTh

YPaBHEHUH, HEPaBEHCTB U CHCTEM,
palyoHaJIbHbIE, HppalOHAIBHbIE,
MOKa3aTeNbHbIE, CTEIICHHBIE,
JorapupmMHIEcKue,

TPUTOHOMETPUYECKNE  ypPaBHEHHS,
HEpaBEHCTBA W CHCTEMBI; yMEHHE
pemiate ypaBHEHHs, HEPABEHCTBA U
CHCTEMBl C TIOMOIIBIO pa3IMYHBIX
NpUEMOB;  peIlaThb  ypaBHEHHS,
HEpaBEHCTBA M CHUCTEMBI  C

IapaMeTpoM; IIPUMEHSATH
YpaBHEHHS, HEPaBEHCTBA, ux
CHUCTEMBI Ui peleHus

MaTeMaTHYeCKUX 3a/a4 U 3aJad U3
pasNuYHbIX o0jacTedl Hayku M
peanbHoO xu3HH; (ITPy 07)

-yMe€Th  CBOOOJHO  ONEPHPOBATH
NOHATUSAMH:  Tpaduk  (PYHKUIHUH,
oOpatHass (yHKIOHSA, KOMIIO3HUIIUSA
byHKUMH, AuHeHHas — QYHKIMA,
KBaJpaTU4Has (pyHKIMs, CTENEeHHAs
(GYHKIMS C LeNbIM [OKa3aTeseM,

TPUTOHOMETPHUUYECKUE byHKIUY,
oOpaTHbIE TPUTOHOMETPUUECKUE
byHKIIH, MoKa3aresabHast u
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JorapupmMuyecKas byHKINY;
yYMEHHE CTPOUTH Tpadpuku QyHKIUH,
BBITIOJIHATh npeoOpa3oBaHus
rpadukoB QyHKITHI;

YMEHHE HCIIONB30BaTh  TpaduKu
GyHKIUN 11 U3y4eHusl MpOoIECcCCOB
U 3aBUCUMOCTEM TIPHU PEIICHUU
3ajady = U3 JIPYruxX  y4eOHBIX
IIPEAMETOB U U3 PEAJbHOU KU3HU,
BBIpAXXaTh dbopmynamu
3aBHCUMOCTH MEX]ly BETMUNHAMU;
yMEHHE CBOOOJIHO  OIEpPUPOBATh
MNOHATUSIMH: YETHOCTh  (PYHKLUH,

MIEPUOTUYHOCTh byHKIIUY,
OTrPaHUYEHHOCTh byHKIUY,
MOHOTOHHOCTb ¢byHKIIUY,

SKCTpEeMyM (PyHKIMH, HauOoblIee
Y HauMeHbIllee 3HA4YEHUs (PYHKIHUU
Ha TMPOMEXKYTKE; YMEHUE MMPOBOIUTH
uccaenoBanue QyHKIINHN;

YMEHHE HCIOJIb30BaTh CBOMCTBA M
rpadukn  QYHKIUN I pEIIeHHs
YPaBHEHUI, HEPABEHCTB U 3aJ1ay C
napaMmeTrpamu; — u300paxarb ~ Ha
KOOPIAMHATHOU IUIOCKOCTHU
MHOKE€CTBA PENICHUA YypaBHEHUH,
HepaBeHCTB u ux cucrem; ([1Py 08)

- yYMeTh CBOOOJIHO ONEPHUPOBATH
MOHITHSIMH:  TIOCTIEIOBATEIHHOCTD,

apudMeTnyecKas porpeccusi,
reoMeTpryYecKas mporpeccus,
OECKOHEYHO yOBIBaromas
reoMeTpryYecKas MIPOTPECCHs;
yYMEHHE 3a7aBaTh

MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C
MOMOIUIbI0 PEKYPPEHTHBIX (HOpMYIT;

(ITPy 09)
- yMETh ONEPUpPOBATH NOHATHUSIMU:
HENPEPBIBHOCTh ¢byHKIUY,

acUMINTOTBI  rpaduka  (QYyHKIHH,
mepBasi W BTOpas TMPOU3BOIHAS
GyHKIUM,  TEOMETPUYECKHH U
(bu3HYECKUN CMBICT TMPOU3BOTHOM,
nepBoodpasHasi, oTpeeNeHHbIN
UHTETPAI, yMEHHE HAXOJUTh
acuUMINTOTBl  rpaduka  QyHKIUH,
YMEHHE BBIUUCISTh TPOU3BOIHBIE
CYMMBI, NMPOU3BEACHUS, YACTHOTO U
KOMIO3UIMN (QYHKIUH, HAXOIUThH
ypaBHEHHE KacaTellbHOIl K rpaduky
byHKIUY;

yMEHHE UCII0JIb30BaTh
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MNPOU3BOAHYIO [JIsI HCCICAOBAHUA

GyHKITUH, JUIST HaXO0XKIEHUS
HaI/IJ'Iy‘-II_HeI‘O peLHeHI/ISI B
MPHUKJIAIHBIX, B  TOM  YHCJE
COILMAILHO-DKOHOMHUYECKHX 31
(hU3UIECKUX 3aJa4ax, IUIA
OTIpeIeTICHUS CKOPOCTH 51

YCKOPEHMS; HaXOAWUTh IUIOAAU U
o0beMbl  puryp ¢  IOMOIIBIO
UHTErpana; MPUBOAUTh IPUMEPHI
MaTEeMaTHYECKOT0 MOJICITMPOBAHUS C
IIOMOIIIBIO nuddepeHIaIbHBIX
ypasHenuii; (ITPy 10)

- YMEeThb ONEpUpPOBAaTh MOHATHIMM:
KOMILJIEKCHOE YHCIIO, CONMPSIKECHHbIE
KOMIUIEKCHBIE 4YHCIa, MOAYIb MU
apryMeHT KOMIUJIEKCHOTO  4HCIIa,
(dopma 3anucu KOMIUIEKCHBIX YHCell

(reometpuueckas,

TPUTOHOMETpHUECKAs u
anreOpandeckas); yYMETh
IIPOU3BOJIUTh apupmMeTHIecKue
necTBus C KOMILIEKCHBIMHU
qHUCIaMU; NPUBOJUTH  IPUMEPHI
UCTIOJIb30BaHUS KOMITJIEKCHBIX

gucen, (ITPy 11)
- yMeTb CBOOOJIHO ONEPHPOBATH

MTOHSATHSIMH: cpenHee
apu(pMeTHIECKOE, MeaMaHa,
HauOoJIbIIEE u HauMeHbIIee

3HAYEHUsA, pa3Mmax, JIUCIEPCHS,
CTaHAAPTHOE  OTKJIOHEHHWE  JUIS
OIMCaHUsS  YHCJIOBBIX  JAHHEBIX;

yMEHUue HCCIEA0BaTh
CTaTUCTUYECKUE JaHHbIE, B TOM
qyucIie c MIPUMEHEHHUEM
rpadudecKkux METO/IOB u
ANIEKTPOHHBIX CPEICTB; rpapUuecKu
HCCIIEN0BATh COBMECTHBIE
HAOJIO/IEHUS C TIOMOILBIO AUarpaMM
paccenBaHus u JIMHEWHOMN

perpeccun; (ITPy 12)

- YMCTb HaxoAWUTb BEPOATHOCTU
COOBITUH c HCIIOJIb30BaHUEM
rpaUYecKuX METOJOB; MPUMEHSTH
UL pemeHust  3amad  (popMyIIkl
CJIOKCHUA )41 YMHOKCHHUA
BEpPOSITHOCTEH, (OpMYJTy TOJTHOM
BEpOSATHOCTH, (opmyiny bepHysn,
KOMOWHATOpPHBIS (bakThI u
(OpMyIIBI; OIICHHBATh BEPOSTHOCTH
peasbHBIX COOBITHIA; YMEHHUE
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ONEPUPOBATH MMOHATHUSIMH:

CilydaifHas BEJIMYMHA,
pacnpenenenue BEPOSATHOCTEM,
MaTeMaTHYECKOe 0’KHMJIaHUE,
aucnepcus u CTaH/IapTHOE
OTKJIOHEHUE CIYyYailHON BEJIMYMHBI,
byHKINN pacnpezeneHus u
IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO W HOPMAaJbHOTO
pacrnpeieNeHN; YMEHHE

UCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacnpeneneHnii sl pelIeHUs
3a/1a4; 3HAKOMCTBO C IIOHATHUSIMH:
3aKOH OONBIIUX YHCET, METOJBI
BBIOOPOYHBIX HCCIIEIOBaHU;
YMEHHE  NPUBOJIUTH  NPUMEPHI
MPOSIBJIICHUS 3aKOHA OOJIBIIMX YHCEI
B TPUPOAHBIX M OOIIECTBEHHBIX
sprenusx; ([TPy 13)

- YMETh CBOOOJIHO ONEPHUPOBATH
MOHSATUSMU: TOYKa, npsimas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jy4, IUIOCKMM yTOJ, JBYT'PaHHBIN

yroJi, TPEXTPAHHBIN yrod,
NepeceKaronirecs, napauieiabHble 1
CKpeIlHBaoIIuecs npsiMbIE,
napajjieJIbHOCTb n

NEPNEHIUKYJIAPHOCTh MHPSIMBIX H
IUIOCKOCTEH, Yroa MEXy IpsSIMbIMH,
YTOJI MEKIY MPSMOH U IUNIOCKOCTBIO,
YOI MEXAY IUIOCKOCTSIMM; YMEHHE
UCIIOJIb30BaTh NPU PEUICHUH 3a]ad
u3yuyeHHble (AKTBI M TEOPEMBI
IUTAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYXKAIOILEM

MUDE; yMEHUE OTIEPUPOBAThH
IIOHATUAMMU. MHOT'OT'paHHUK,
CeueHue MHOTOTpaHHHKA,
HpaBHJ’IBHBIfI MHOT'OT'paHHUK,

npusMa, Tnupamuaa, ¢urypa u
MOBEPXHOCTh BpAICHUS, LWINHAD,
KOHyC, mmap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYEHHUS KOHyca H
MWINHPA, Tapajule]bHbIE OCH WIIH
OCHOBAHHUIO, ceueHue mapa,
IUIOCKOCTh,  Kacaromasics  chepsl,
WINHPA, KOHYCa; YMEHHE CTPOUTh
CeueHue MHOTOTpaHHHKA,
n300paxkaThb MHOT'OT'PaHHHKH,
GUrypsl ¥ IOBEPXHOCTH BpaIllCHHUSI,
UX CEYeHHs, B TOM YHCIE C
MOMOIIBIO  DJIEKTPOHHBIX CPEJICTB;
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YMCHUC MNPpUMCHATH CBOMCTBA
r€OMETPUUYECKHIX ¢buryp,
CaMOCTOSITENIFHO (D OpPMYJTUPOBAThH
OIIpEAETCHUS] HW3y4daeMbIX QUryp,
BbBIABHUT'aTh T'HIIOTE3bI O CBOMCTBaxX U
NpU3HaKaxX TeOMeTpUYecKux (uryp,
00OCHOBBIBATh UJIM ONPOBEPIaTh UX;

yMeHHe IPOBOANTH
KJ1accu(UKaIuio buryp 10
Pa3IUYHBIM IPU3HAKAM, BBIITOJIHATH
HE00X0IUMbIe JIOTIOJTHUTENbHbIE

noctpoenus; (ITPy 14)

- yMeTb CBOOOJIHO OIEpPHUPOBATH
MOHATUSMH:  TUIOMAAb  (UTYPHI,
o0beM (Uryphl, BeIMYMHA YIJa,
paccTosiHAe OT TOYKH 10 IIOCKOCTH,
paccTosiHUe  MEXAy  IPSIMBIMH,
paccTosiHIe MEXAy IJIOCKOCTSIMH,
IUIOIIAAb cdepsl, ILUIOIIAAb
MOBEPXHOCTH THPAMUJIBI, MPHU3MBI,
KOHyca, NMIMHIpa, o0BeM KyoOa,
MPSIMOYTOJIBHOTO TapajuieNenuIe1a,
MUPAMUJIBI, TPU3MBL, LWIHHIPA,
KOHyca, Iapa; yMEHHE HaXOIUTh
OTHOILIEHHE O0BEMOB MOJOOHBIX
uryp; (ITPy 15)

- yMeTb CBOOOJIHO ONEPHPOBATH

HOHATUAMMU: JIBIDKEHUE,
NapajuIeIbHbII [IEpEHoC,
CUMMETpHUs Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue noaoous,
oJ00HBIE ¢burypsr, yMEHHE

pacro3HaBaTh paBHbIE U TOJOOHBIC
¢burypel, B TOM 4YHclI€ B IPUPOAE,
UCKYCCTBE, apXUTEKType; YMEHHE
UCIIOJIb30BaTh TeOMETPHUYECKUE
OTHOIIICHHS, HaXOJIUTh
reOMETPUUYECKUE BEITUYHHBI (JJTUHA,
yroja, IUIOIIaab, OOBEM) TIpH
peleHny 3a/1a4 U3 JpyTrux y4eOHBIX
NPEMETOB U M3 PEalbHOM KHU3HH;

(ITPy 16)

- YMeTh CBOOOJIHO ONEPHUPOBATH
IIOHATUAMMU. npAMOYrojibHas
cucreMa  KOOpJHMHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPAHWHATLL
BEKTOpa, cyMMa BEKTOPOB,

MPOU3BEICHHE BEKTOpa Ha 4YHCIIO,
pas3okeHue BEKTOpa Mo Oa3ucy,
CKaJIIPHOE pOM3BEICHUE,
BEKTOPHOE  TPOM3BEIEHHE,  YTOI
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MEXIY BEKTOPaMHU; yMEHHE
UCIOJIb30BaTh BEKTOPHBIN u
KOOPJMHATHBIA METOJ AJI PEIICHUS
reOMETPUYECKUX 3aJad U 3ajad
IpPYTUX  y4eOHBIX  TIPEIMETOB;
ONEepUpPOBaTh TMOHATUSAMHU: MaTpHUlIa
2x2 u 3x3, onpenenuTenb MaTPULbI,
reOMETPUYECKUI CMBICIT
onpeaenuteins; (IIPy 17)

- yMETb MOJENUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE MAaTEMAaTHKU;
COCTaBJISITh BBIPAXKECHHUSI, YPABHEHMUSI,
HEpPABEHCTBA M HX CHUCTEMBI IIO
YCIOBUIO  3aJlayd, HCCIEN0BaTh
IIOCTPOECHHBIE MOJIENH c
HCIOJIb30BaHUEM anmapara
anreopsl, HUHTEPIPETUPOBATH
MOJTy4YEeHHBIH  pe3yJbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIETHN c
MTOMOIUIbIO FeOMETPUUYECKUX
MOHSITHA W  BEIUYHMH, pelaTh
CBSI3aHHbIE C HUMHU MPAKTHUYECKHE
3aJ1a4M; COCTaBIATh BEPOSITHOCTHYIO

MOJEIb u MHTEPIPETUPOBATH
MOJIYYEHHBIM  pe3yJsibTaT; pemnarh
MPUKJIAHbIE 3aJa4d  CpPEICTBAMH

MaTeMaTHYeCKOr0 aHaliu3a, B TOM
4HClIe COLHAIbHO-D)KOHOMHUYECKOTO
u ¢usnyeckoro xapakrepa; (I1Py
18)

- yYMEHHE BBIOMPATH TOIXOSIIHIA

METOJl JUIS  pEUIeHUud  3a/auH;
MMOHUMAaHUE 3HAYNMOCTH
MaTeMaTUKH B W3y4YEeHUU
MOPUPOMHBIX W OOIIECTBEHHBIX
MpOIECCOB U  ABJICHUW;, YMEHHE

pacno3HaBaTh MPOSBJICHUC 3aKOHOB
MAaT€MaTUKN B HCKYCCTBC, YMCHHUC

MIPUBOIUTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITHIH
pOCCUICKON u MUPOBOU
Marematnueckor Hayku (ITPy 19)

OK 02. JIP. B o0mactu UEHHOCTH |- YMEThb OINEPUPOBATH MOHATHUSIMHU:

Hcnonb3oBath HAYYHOTO ITO3HAHHMS: parroHaIbHast byHKIHSA,

COBpPEMEHHBIE CPEICTBA |-C(HOPMUPOBAHHOCTD nokaszaresbHas (yHKIHS, CTeIICHHAs

MOWCKA, aHajW3a | |MUPOBO33PCHUS, byHKIHSA, JorapupmMuIecKas

UHTEPIpETALNU COOTBETCTBYIOIIETO byHKIHA, TPUTOHOMETPHUUYECKHE

uHdopmanuu, 1| COBPEMEHHOMY ypoBHIO |QyHKIIMKM, oOOpaTHbIe  (YHKIINH;

MH(POPMALIMOHHBIE pa3BUTHS HayKH U | yMEHHE CTPOHTH rpaduKu

TEXHOJIOTUH JUTs1 | OOIIIECTBEHHOM NPaKTUKH, | K3YYCHHBIX GbyHKIHH,

BBITIOJIHEHHS 3a]a4|OCHOBAHHOTO  Ha  JMAJOre |UCIOJIb30BaTh rpaduKu npu

poheCcCHOHATBLHON KYJIBTYD, CHOCOOCTBYIOIIETO | K3YYCHUHU IPOIIECCOB u
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JACATCIIbHOCTHU

OCO3HAaHHMIO CBOETO MecCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAaHUE
SI3BIKOBOM M UHTATEIbCKOM
KYJBbTYPBI KakK cpeacTBa
B3aUMOJICUCTBUS MEXKY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HAHWE LIEHHOCTH HAyYHOU
JIeSITeIIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh MPOCKTHYIO |
HCCJIeI0BATENBCKYIO0
NeSATEeTbHOCTh  MHANBUIYAITBHO
U B TPYIIIIE.

MP. OBiagenue
YHUBEPCATbHBIMA  y4eOHBIMU
I03HABATEJIbHEIMH TEHCTBUSIMU:
B) paboTa ¢ nHpopMaImei:

- BJIaJICTh HAaBBIKAMH TIOJTyYICHHS
uHPOpMAIIMU U3 HUCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIIEHO
OCYILECTBIISATh TIOUCK, aHaJIU3,
CHCTEMAaTH3aLHIO u
UHTEpIpeTannu0  UHPOPMAIUU
pa3NIuyHBIX BUAOB U  (opm
MPEICTABJICHHUS;

- co371aBaTh TEKCTBI B
pasnu4YHbBIX (hopMarax ¢ yu4eToMm
Ha3HaueHWs uWHpopManuu U
LIeNICBOM  ayJUTOpUH, BbIOMpas
ONITUMAJTBHYIO bopmy
MIPEICTABICHUS 5
BHU3YyaJIN3AIlIH;

- OULEHHUBATH JOCTOBEPHOCTD,
JETUTUMHOCTh MHPOpPMAIINH, €€

COOTBETCTBHUE  MPABOBBIM U
MOpaIbHO-3THYECKUM HOpMaM;

- HWCIONBb30BaThb  CpPEICTBa
WH()OPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B pelIeHnn
KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX u

OpTraHHU3alluOHHBIX 3aaad C

COOIIOIEHUEM TpeboBaHUi
3pFOHOMI/IKI/I, TCXHUKHN
0€e30macHOCTH, TUTHEHEI,

pecypcocOepeRkeHus, PaBOBBIX
U OTHYECKUX HOPM, HOPM

UH(POPMALMOHHOM
0€30IaCHOCTH;

- BJIAJICTh HaBBIKAMH
pacno3HaBaHWS W 3QllUTHI

3aBUCUMOCTEH, IIPU PELICHUM 3a]a4
U3 JIpyTrux y4eOHBIX NpPEAMETOB U

3a7a4 =~ M3 peallbHOW  JKHU3HU;
BBIpAXXATh dbopmynamu
3aBUCHUMOCTHU MCKOY

BenmuuHamu; (ITP6 05)
- YMETh ONEepPUPOBATH TOHATUSIMU:

TOXJECTBO, TOXJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHHH U
HCPABCHCTB, PAaBHOCHUJIIBHOCTDH

YPAaBHEHHH, HEPABCHCTB M CHCTEM,
palyoHalIbHbIE, HMppalOHAIbHbIE,

MOKa3aTeNbHbIEe, CTEIICHHBIE,
norapupmMHuIECcKue,
TPUTOHOMETPUYECKNE  ypPaBHEHHS,

HEpPaBEHCTBA U CHUCTEMbI; YMETb
peliath ypaBHEHHs, HEPaBEHCTBA U
CUCTEMBI C TMOMOIIBIO PA3IUYHBIX

MIPUEMOB;  pellaTb  ypaBHEHMS,
HEpPaBEHCTBA U CHUCTEMBI  C
rapamMeTpoM; MIPUMEHSATH
YpaBHEHHS, HEPaBEHCTBA, ux
CUCTEMBI JUTSt peuieHus

MaTeMaTHYeCKUX 3a/1ad M 3a/1ad U3
pa3aMuHbIX oOiacTell HaykKd W
peanbHoO xu3HM; (ITPy 07)

- yMeTh CBOOOJHO ONEPUPOBATH

IIOHATUAMMU. JABHXXCHUC,
napasieabHbIN MepeHoc,
CUMMCTpPUA Ha IIJIOCKOCTHM W B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue nooous,
mo00HbIE burypsr; yMETh

pacrmo3HaBaTh paBHbIE U TOJIOOHBIE
burypsl, B TOM 4HCJI€ B MPHUPOJE,
UCKYCCTBE, AapXUTEKType; yMETh
UCIOJIb30BaTh reoMeTpUyYecKre
OTHOIIICHUS, HAXOWTh
reoMeTpUYECKre BETUUYMHBI (JIJI1HA,
yroia, IUIOMAas, O00BEM)  MpHU
pEILIeHNH 3a/1a4 U3 APYTUX yUeOHBIX
IpeAMETOB U W3 peajbHOHN
xu3nau (I[1Py 16)
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uHpOpMaLuH,
nH()OPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH

OK 03.

IInanupoBaTh u
pean30BhIBATH
COOCTBEHHOE
npoecCHOHATBHOE |
JMYHOCTHOE pa3BHUTHE,
NPEANPUHIUMATEIECKY IO
JCSITeTIbHOCTD B
npodecCHOHATBLHON
chepe, HUCHOIB30BATH
3HaHUS 10 (PUHAHCOBOM
PaMOTHOCTH B

Pa3IUYHBIX )KU3HCHHBIX
CUTyaluiax

JIP. B o0mactu JayXoBHO-
HPABCTBECHHOTO BOCTIUTAHUS:
- c(hopMUPOBAHHOCTh
HPABCTBECHHOT'O CO3HAHWS,
3THUYECKOI0 MOBEICHUS;
CIIOCOOHOCTh  OICHUBATh
CUTYalUIO u MPUHUMATH
OCO3HAHHBIC pelIeHus,
OPUEHTHPYSICh Ha MOpAIbHO-
HPABCTBCHHBIC HOPMBI u
LEHHOCTH;
- OCO3HAHHE JIMYHOTO BKJIAJa B
MOCTPOCHHUE YCTOWYUBOTO
Oymymiero;
- OTBETCTBEHHOE OTHOILIEHUE K
CBOMM poauTelisiM U (WJIN)
IpYyTUM YJleHaM CEMbH,
CO3aHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO PUHSITHS
LEHHOCTEN CEMEWHOW JKU3HU B
COOTBETCTBUM C TpPATULUSIMU
HapoaoB Poccuu;
MP.
OBnaneHue  yHMBEpPCAIbHBIMU
PEryISITUBHBIMU ACUCTBUAMU:
a) caMOOpTaHMU3aIHs:
- CaMOCTOSITENILHO
OCYIIECTBIISATH TTO3HABATEIHHYIO

JeSITeIIbHOCTb, BBISIBIISITh
pOo0OJIEMBI, CTaBUTh u
dbopMyaupoBaTh COOCTBEHHBIC
3agaud B 00pa30BaTENbHOM
NESITEIbHOCTH ¥ YKU3HEHHBIX
CUTYaIIUsX;

- CaMOCTOSITENIbHO COCTaBJISTh
IUIaH peHIeHus npoOJeMbl ¢
y4E€TOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M
MPEANOYTCHUM;

- J1aBaTh  OIICHKY
CUTYaLUsIM;
-croco0CTBOBATh
(GbOopMUPOBAHUIO U TPOSBICHUIO
[IMPOKOW JPYAHUIUNA B PA3HBIX
o0JjacTsaX 3HaHWM, MOCTOSHHO
MOBBIIIATH CBOU
00pa3oBaTeNbHbI u
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

HOBBIM

- YMCTh OIICPpUPOBATH IOHATHUAMU:

pallMOHAJIbHBIC, HWPppalOHAIILHBIC,
MIOKa3aTeNbHbIE, CTEIICHHBIE,
JorapupMHuIECcKue,

TPUTOHOMETPHUYECKUE ypPAaBHCHHS W
HepaBeHCTBa, ux cuctemsr; ([TP6 03)
- YMETh ONEPUPOBATH MOHSATHIMH:

MHOTOT'PaHHUK, CeYeHHue
MHOTOTpaHHUKA, KyO,
napajuieJIenuIes, pu3Ma,

nupamuzia, Gurypa u MoBEPXHOCTb
BpallleHHs, IUIUHIP, KOHYC, WIap,
chepa, ceueHust GUTYphI BpaIICHHUS,
IUIOCKOCTh, ~ Kacaromasics  chepsl,
WINH/IpA, KOHYCa, TUTOIIA/Tb
MOBEPXHOCTH MUPAMHJIBI, TPU3MEI,
KOHYCa, WINH/IPA, TUTOIA/Ib
cdepsl, 00BeM KyOa,
NPSIMOYTOJIBHOTO Tapasliesieure/a,
MUPAMHJIBI, TPU3MBI, WIHHIPA,
KOHyca, IlIapa; yMeHUe HU300pakaTh
MHOTOTPAaHHUKH ¥  TOBEPXHOCTH
BpaIlleHHsI, UX CEUCHHS OT PYKH, C
MIOMOIIBIO YePTEIKHBIX
WHCTPYMEHTOB W DJIEKTPOHHBIX
CpeACTB;  YMEThb  paclo3HaBaTh
CUMMETPHIO B TIPOCTPAHCTBE; YMETh
pacro3HaBaThb MIPABUIILHBIC
MHororpanauku; (ITP6 10)

- YMETh ONEpPUPOBATH TOHATUSIMHU:
NPSIMOYTOJIbHAS cucreMa
KOOpJMHAT, KOOPIAMHATHI TOYKH,
BEKTOp,  KOOPJIMHATHI  BEKTOPA,
CKaJIIPHOE  TPOU3BEJCHHE, YIOJ
MEXTY BEKTOpaMH, cyMMa
BEKTOPOB, MPOU3BEIACHUE BEKTOPA
Ha YHUCJIO; HAXOIUTh C IOMOIIBIO
M3YYCHHBIX (OPMYT KOOPAMHATHI
CepelIMHBI  OTpPE3Ka, PACCTOSHHE
Mexay aByms Toukamu (ITP6 13)
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- HUCIIOJIB30BAThH HpI/IeMBI
pedrexcun IUIA OLICHKU
CUTyallud, BbIOOpa  BEpPHOIO
peIICHHUS;

- yMeTh OIICHUBaTh PHCKH U
CBOEBPEMEHHO MPUHUMATH
pelIeHus M0 UX CHUKEHUIO;

B) DMOIIMOHAJILHBIN WHTEJUICKT,

MpEeAIoIaratoni
c(hOpMUPOBAHHOCTB:
- BHYTPEHHEM  MOTHUBAIUH,
BKJIIOYAIONIIEH CTpEMJICHHE K

JOCTIDKEHHIO LEIU U YCIEXY,
ONTUMH3M, HWHHUIMATUBHOCT,
YMCHUC I[ef/’ICTBOBaTL, HUCXO0Id U3
CBOHX BO3MOKHOCTEH;

- AMIIaTHUH, BKJTIOYAIOIIICH

CIIOCOOHOCTh MMOHUMATh

SMOLIMOHAJIBHOE COCTOSIHUE

IpYTHX, YYWUTHIBaTh €ro Mpu

OCYIIECTBJICHUU

KOMMYHHUKAIIUH, CIIOCOOHOCTh K

COUYYBCTBHIO "

COTEepEKUBAHUIO;

- COIMATTLHBIX HABBIKOB,

BKJTFOYAIOITIX CIIOCOOHOCTh

BBICTpAUBaTh  OTHOIIEHUS  C

IPYTUMU JTIOABMH, 3a00TUTHCA,

MPOSIBIISITH UHTEpEC u

paspeniath KOHMOIUKTHI
OK 04. JIP: TOTOBHOCTb K|- YMETb OIEpUpPOBaTh IMOHATHIMMU:
DddexTrBHO CaMOpa3BUTHIO, CIIyYallHBI OMNBIT W CIydailHOE
B3alMOJICIICTBOBATh U |CAMOCTOSITEIIbBHOCTH 1| CcOoObITHE, BEPOSATHOCTH CIIy4aifHOTO
paboTaTh B KOJUIEKTHUBE | CAMOOIIPEICTICHHIO; COOBITHUS; YMETb BBIUUCIISATH
U KOMaHJe MP: BEPOSITHOCTh C  HCHOJIb30BaHUEM

OBnaneHue  yHHMBEpPCAIbHBIMU |TpaUUECKHUX METOJOB; MPUMEHSTH

y4eOHBIMA  MTO3HABATEIHHBIMU | (DOPMYJIBI CIIOKCHHSI M YMHOXCHHUS

NEHCTBUSAMU: BEPOATHOCTEH, KOMOHHATOPHbIE

0) 0azoBbIe Hccaen0BaTENbCKHE [(DAaKTBl U (POPMYINIBI IPU PEIICHHH

NeCTBUS: 3a/a4; OIEHMBAThb BEPOATHOCTH

-OBJIaJIcHHE HABBIKAMH y4eOHO-
HCCIIEI0OBATEIIbCKOM, TPOEKTHOM
1 COIMAJIbHOM e TEILHOCTH,

OBnajeHue  yHUBEpPCAJIbLHBIMHU
KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) COBMECTHAsI IeATEIHHOCTH:

- TOHMMATh M UCHOJb30BaTh
MPEUMYILECTBA KOMAHJIHOM H
WHIMBHUIYaJIbHON paboThI;

- IPUHHUMATH LIEJIM COBMECTHOMN
JIeSITeJIbHOCTH, OPTaHU30BbIBATH

peanbHbIX COOBITHI; 3HAKOMCTBO CO
CIly4ailHBIMH BEIHMYMHAMU; YMECHHE
MPUBOJUTH TPUMEPHI TPOSBICHUS
3aKkoHa ~ OOJBIIUX  YUCEl B
MNPUPOJHBIX W OOIIECTBEHHBIX
sieHusx; (ITP6 08)

- yMeTh CBOOOJHO ONEPUPOBATH
MOHATUSIMH:  CTEIIEHb C  LEJBIM
MoKa3areyieM, KOPEHb HaTypaJbHOU
CTETICHH, CTENEHb C PaIMOHATBHBIM
MOKa3aresieM, CTCTICHb C
JEHCTBUTEIBHBIM (BEIICCTBEHHBIM)
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Y KOOPJIMHHUPOBATH JECUCTBUSA 1O
ee JIOCTHIKEHHIO: COCTAaBJIATH
IJIaH JCUCTBHM, paclpelessiTh

poau ¢ y4eToM  MHEHUH
Y4aCTHUKOB 00CyX/1aTh
pe3yJIbTaThl COBMECTHOM
paboTsI;

- KOOPAWHHUPOBATH U BBIOIHSATH
paboTy B YCIOBHUSIX PeajbHOTO,

BUPTYaJIHLHOTO "
KOMOWHHPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYUIECTBIIATh TO3UTHUBHOE
CTpaTeTUYECKOE IIOBEICHHE B
pa3IMYHbBIX CUTYAIIHSIX,
OpOSIBJIATE ~ TBOPYECTBO U
BOOOpaKEHUE, OBITh
UHHUIIAATHBHBIM.

OBnajgeHre  YHUBEPCATbHBIMH

PEryISTUBHBIMU NECUCTBUAMH:
T) OpUHATHE ce0s W Jpyrux

nokaszareneM, Jorapupm  yHcha,
CUHYC, KOCHHYC U  TaHI€HC
npousBosbHOro uncna; (ITPy 06)

- yMeTh CBOOOJHO ONEPUPOBATH

NOHATUSAMH:  Tpaduk  (PYHKUHUH,
oOpatHass (yHKIOHSA, KOMIIO3HUIIUSA
byHKUMH, auHeHHas — QyHKIMSA,

KBaJpaTU4Has (pyHKIMs, CTENEeHHAs
(GYHKIMS C LeNbIM [OKa3aTeseM,
TPUTOHOMETPHUUECKHUE ¢byHKIHMY,
oOpaTHbIe TPUTOHOMETPUUYECKHE
GbyHKIHH, NoKa3aTeIbHasl u
norapupmuueckas QyHKIUH; YMETh
CTPOUTH rpadguku hyHKIHH,
BBITOJIHATH npeoOpa3oBaHus
rpadukoB pynkmuii; (ITPy 08)

- yYMETb HCIIONB30BaTh rpaduku
GYHKIMH 7151 U3y4EHUs! MPOLIECCOB
U 3aBUCUMOCTEM IpHU PEIICHUU
3aJjady = U3 JOpyrux  y4eOHbIX
IIPEAMETOB U U3 PEAJbHOU KU3HHU,

Jrofei: BBIPAXKaTh bopmynamu
- TNpPUHUMATh  MOTUBBl U |3aBUCUMOCTH MEXTY
apryMeHThl Apyrux mroaed npu |Benuuanaamu; (I[1Py 08)
aHam3e pe3yIbTaToB |- CBOOOTHO OIIEPUPOBATH
NeSITeNIbHOCTH; MOHSATUSMHM: YETHOCTh  (YHKIUH,
- TMpHU3HaBaTh CBOE INPAaBO M |NEPUOTUYHOCTD ¢byHKIMY,
npaBo  APYTUX JiIoJed  Ha|OrpaHUYEHHOCTh ¢byHKIIUY,
OLINOKH; MOHOTOHHOCTh ¢byHKIMY,
- pa3BuUBaTh  CHOCOOHOCTH|3KCTpeMyM (YHKIMH, HanOOJIbIIee
NOHUMAaThb MHP C TIO3UIMU | HaMMEHbIIee 3HA4eHUs (DYyHKIHH
JIPYroro 4yegoBeka Ha MPOMEXKYTKE; YMETh MPOBOAUTH
uccieoBaHue (QyHKINHU;
- YMEThb HCIIOJIb30BaTh CBOICTBa U
rpaduku  QYyHKOUA A7 perieHus
ypaBHEHMI, HEPaBEHCTB U 3aJau C
napameTpamu; — M300pakatb  Ha
KOOPJIMHATHOM IJIOCKOCTH
MHOXECTBA PELICHUN YypaBHEHUH,
HepaBeHCTB 1 ux cucteM (I1Py 08)
OK 05. JIP. - YMETb ONEpPUPOBATH IOHATHUAMHU:
OcymectBisaith B obmactu  acTeTHUECKOro |cpenHee apudmeruyeckoe,
YCTHYIO M TUCHbMEHHYIO | BOCTIUTAHUS: Me/IiaHa, HaunOosbIIee U
KOMMYHHKAIIIO Ha|- ACTETMYECKOE OTHOILICHHE K|HaWMEHbIIee 3HAueHHus, pa3Max,
rOCyJapCTBEHHOM MHpY, BKJIOYasi 3CTETHKY OBITa, | AHCIIepCus, CTaHIAapTHOE
S3BIKE Poccuiickoii |[HaydHOTO WM TEXHUYECKOIO |OTKIIOHEHHE YHCJIOBOTO  Habopa;
@enepanii ¢ y4eTOM |TBOPUECTBA, CHOPTA, TPyAa U |yMeHHE U3BJICKATD,
0COOEHHOCTEMH 0OIIECTBEHHBIX OTHOLICHHIA; UHTEPIPETUPOBATh  MHQOPMAIIHIO,
COIIMAIIEHOTO M|- CHOCOOHOCTh BOCIIPHHHMMATH |IIPE/ICTABICHHYI0 B TaliHuax, Ha
KyJbTYPHOTO pa3nuyYHble BUABl HUCKYCCTBA,|Iuarpammax, rpadukax,
KOHTEKCTa TPaJUIMK U TBOPYECTBO CBOETO |OTPAXKAIOUIYIO CBOWCTBA PpEAIbHBIX

U JIPYTUX HapojOB, OILIYLIATh

IIponccCoB )41 ﬂBHCHI/Iﬁ;
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AMOLMOHAIIBHOE  BO3JICHCTBUE
UCKYCCTBA;

- yOeXIIEHHOCTh B 3HAYMMOCTH
JUIss  JIMYHOCTHM U O0IlecTBa
OTEYECTBEHHOTO W MHUPOBOIO
HCKYCCTBA, STHUYECKHUX
KYJIbTYPHBIX  TpaauIUil u
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTh K
CaMOBBIPA)KEHHIO B Pa3HbIX
BHJIAX MCKYCCTBA, CTPEMIIEHUE
MPOSIBIISITh KadecTBa
TBOPYECKOM JINUHOCTH;

MP.

OBnageHue  yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

a) oOmeHue:

- OCYLIECTBISATH KOMMYHHKAIIUU
BO Bcex cdepax KU3HH;

- pacmo3HaBaTh HeBepOaJlbHBIC
cpeacTBa OOIIEHMS, MOHUMATh
3HAYEHHUE COLMAIBHBIX 3HAKOB,

NpPeACTaBIATh  MHQOpMAIMIO  C
NOMOIIBI0 TaOJHMIl W JIUarpamm;
HCCIIEI0BATh CTaTUCTHYECKHE
TaHHBIE, B TOM  YHCIE C
IIPUMEHEHNEM rpaduuecKux
METOJIOB " JIIEKTPOHHBIX

cpencts; (ITP6 07)
- YMETh OIEPHUPOBATH MOHATHIMH:

TOYKa, npsimasi, IJIOCKOCTB,
MIPOCTPAHCTBO, JIBYTPaHHBIA yTOJ,
CKpEIMBAIOIINECS MpsIMBIE,
MapajuieIbHOCTh u
NEePHNEHAUKYISIPHOCTh  MPSAMBIX U

IUIOCKOCTEH, Yroi MeXly IpsSMbIMH,
YIOoJl MEXKIy IPSIMOM M TIOCKOCTHIO,
yroin MEXIy TJIOCKOCTSIMH,
paccTosiHuE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue  MeXAy  IpsIMBbIMH,
paccTosiHUE MEXIY IUIOCKOCTIMU;
(ITPy 09)

- YMeTb  WCHOJB30BaThb  MpHU
pelleHnn 3a7ad H3yuyeHHbIe (aKThI
U TEOpPEMbl TUIAHUMETPUU;, YMEHHE

pacrno3HaBaTh NPEINOCHIIKY |OLIEHUBATh  pa3Mepbl  OOBEKTOB

KOH(QJIUKTHBIX ~ cUTyanmuid  u|okpyskatomiero mupa (ITPy 09)

CMSr4aTh KOH(DIUKTHI;

- Ppa3BEepHYTO U  JIOTHYHO

U3J1araTh CBOIO TOUYKY 3PEHHS C

UCIIOJIb30BaHUEM A3BIKOBBIX

CPEICTB
OK 06. JIP: - YMETb ONEpPUPOBATH IOHATHUSMU:

IIposiBisATE |- OCO3HaHHME OOY4YaIOUIMMHUCS |IPAMOYTOJIbHAS cucrema

IPaXkIaHCKO- pOocCcuicKon IPaKJAHCKOW [KOOPIAMHAT, KOOPAMHATHl  TOYKH,
aTPUOTHYECKYIO UJCHTUYHOCTH; BEKTOpP,  KOOPIMHATBl  BEKTOpa,
MO3ULIHIO, - LIEJICHANPABIECHHOE pPa3BUTHUE |CKAISIPHOE  IPOU3BEACHHUE,  YIroJl
JIEMOHCTPUPOBATh BHYTPEHHEH MO3ULNN JINYHOCTH | MEXK LY BEKTOPAMH, cyMma
OCO3HAHHOE IOBEJCHME |HA OCHOBE JIyXOBHO- | BEKTOPOB, IIPOM3BEJICHUE BEKTOpa
Ha OCHOBE | HDAaBCTBEHHBIX LIEHHOCTE! |HA YHUCJIO; HAXOOUTh C IIOMOIIBIO
TpaIULIMOHHBIX HapoI0B Poccuiickoii [u3yueHHBIX (HOPMYTT KOOPIUHATHI
00111€4eTI0BEYECKIX @denepanyy, HCTOPUYECKUX U |CEpEIUHBI  OTpEe3Ka, PacCTOSHHUE
LIEHHOCTE!, B  TOM |HAallMOHAJIBHO-KYJIBTYPHBIX Mexay aByms Toukamu; (ITP6 13)
qucie c Y4€TOM | TPaAULIAH, (GopMHpOBaHUE |-yMeTh  BBIOMpaTh  MOAXOIAIIMN
rapMOHM3ALUU CUCTEMBI 3HAYMMBbIX [ICHHOCTHO- |U3yUYE€HHBI METOA JJsl pPELIEHUs
MEXHALMOHAIBHBIX U |CMBICIOBBIX YCTaHOBOK, | 3a1a4H, pacrno3HaBaTh
MEXPETUTNO3HBIX AHTUKOPPYILIUOHHOIO MaTeMaTHUYECKUE (axTsI u
OTHOILICHUH, MHUPOBO33PEHUS, MaTEMaTHYECKHE MOJIENH B
NPUMEHATh CTaHIAPTHI | IPABOCO3HAHUS, HKOJOTHUECKOM [IPUPOAHBIX M OOLIECTBEHHBIX
AHTUKOPPYILMOHHOIO |KYJBTYDBI, CIOCOOHOCTH | IBJICHUSAX, B MCKYCCTBE; YyMEHUE
IIOBE/ICHUS CTaBUThb LEJIU U  CTPOUTH |IPUBOIUTH IPUMEPBI

JKU3HEHHBIC IUIAHBI; MaTEeMaTHYECKUX OTKPBITUH

B 4acTu IPaKJaHCKOTO | pPOCCUMCKON u MUPOBOU

BOCIIUTAHUS: Marematndeckor Hayku. (ITPy 14)
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- OCO3HaHHE CBOMX
KOHCTUTYIIMOHHBIX  TIpaB M
00513aHHOCTEH, yBa)KEHHUE
3aKOHA U MPABOIOPSI/IKA;

- MPUHATHC TPAAULIUOHHBIX
HAI[HOHAJBHBIX,
00IIeYeITIOBEUCCKIX
I'YMaHHCTHYECKUX u

JNEMOKPATHIECKUX [IEHHOCTEH;

- TOTOBHOCTh MPOTHUBOCTOSITH
UJICOJIOTUH IKCTPEMH3MA,
HallMoOHaNMM3Ma,  KceHohoouw,
TUCKPUMHHAIIAN o
COITMAJILHBIM, PEITUTHO3HBIM,
pPacoBbBIM, HALMOHAJIbHBIM
MpU3HaKaMm;

- TOTOBHOCTD BECTH
COBMECTHYIO JeSTEIBbHOCTh B
UHTEepecax IPa’KJAHCKOTO
o0111ecTBa, y4acTBOBATh B
caMOyIpaBIICHUU B
0011e06pa3oBaTeIbHON
OpTraHu3aIuu u JIETCKO-
IOHOIIECKUX OpTaHU3aIMIX;

- YMEHHE B3aUMOJICHCTBOBAThH C
COIMAIbHBIMA HWHCTHUTYTaMH B
COOTBETCTBUH C UX (YHKIUSIMU
1 Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM JEATEIHHOCTH;
NaTPUOTHUECKOTO BOCTIMTAHUS:

- c(hopMUPOBAaHHOCTH
poccuickon IPaKJaHCKOU
UICHTUYHOCTH, TATPHOTHU3MA,
YBOXEHHUS K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH
nepen Ponuuoii, ropapoctu 3a
CBOM Kpai, cBor0 Poauny, cBOi
SI3BIK M KYJBTYpPY, MHPOILIOE U
HacTosIIee
MHOT'OHAIIMOHAJIEHOTO
Poccun;

- IIEHHOCTHOC OTHOIICHHE K
TOCYJapCTBEHHBIM  CHMBOJIaM,
UCTOPUYECKOMY U TIPUPOTHOMY
HaCIICINIO, IMaMSATHHKAM,
TpaguuusM  HaponoB Poccun,
IocTkKeHusIM Poccuu B Hayke,

Hapoja

HCKYCCTBE, criopTe,
TEXHOJIOTHSIX U TPYJIE;
- uaeliHas  yOEXIEHHOCTb,

TOTOBHOCTb K CIYXCHHIO H

- YMeTh ONEpPUPOBATH MOHATHIMMU:
CIyYallHBI ONBIT W CIydYailHOE
COOBITHE, BEPOATHOCTH CIY4alHOTO
COOBITHS; YMETb BBIUUCIISATH
BEPOSITHOCTh C  HCIIOJIb30BaHUEM
rpadUyecKux METO/OB; MPUMEHSThH
(bOopMyTIBI CIOXKEHUS U YMHOXKCHHS
BEPOSATHOCTEH, KOMOHMHATOPHbIE
¢bakTel U (QOpPMYNBI IpPU PEIICHUH
3aja4; OIEHMBATb BEPOATHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHbIMM BEJIMYMHAMU; yYMEHUE
NPUBOJUTH TIPUMEPHI TMPOSBICHUS
3aKkoHa  OOJBIIMX  YWCel B
OPUPOAHBIX M OOIIECTBEHHBIX
seinerusx (ITP6 08)
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3alluTe OrteuecTBa,
OTBETCTBEHHOCTb 32 €ro CyAn0Yy;
MP:

- OCBOEHHBIE O0O0YYaIOIUMHUCS

MEXKIMPEAMETHbIE TOHITHS U
yHHUBEpCcaJbHbIE yueOHbIe
NerCTBUS (perynsiTUBHBIE,
No3HaBaTelbHbIE,
KOMMYHHKaTHBHbIE);

- CIOCOOHOCTh ux
UCTIONB30BaHUS B
IMO3HABATEIbHON U COLIMAIbHOMN
MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY
TUTAHUPOBAHHIO u
OCYIIIECTBIICHUIO y4eOHOU
NEeSTENbHOCTH, OpraHH3aIiH
y4eOHOTO  COTPYJHUYECTBA C

NeAarorn4ecKuMu
pabOTHHKAaMU M CBEPCTHHUKAMH,
K YYaCTHMI0O B IIOCTPOEHUU
VHJIUBUIY ATbHOMN
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIa/ICHUE HABBIKAMU yUeOHO-
UCCIIE0BATENIbCKOM, TPOEKTHON
U COLIMATIbHOM 1€ TEIbHOCTH

OK 07.
ConeilicTBOBaThL
COXPaHEHUIO
OKpYy’>KaroIel  Ccpensl,
pecypcocOepekeHuIo,
MPUMEHATh 3HaHUS 00
W3MEHEHUU  KJIMMarTa,
MIPUHIIUIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3 PEeKTHBHO
EUCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

JIP.

B JacTH
BOCIIUTAHUS:
- HE TPUHUMATH
MPUHOCSIINE
OKpYXKalollei cpeae;
- yMETh MPOTHO3UPOBATH
HEOJIaronpusITHbIC
DKOJIOTHYECKUE  MOCJICICTBUS
MPEANPUHUMAEMbIX  JICHCTBUM,
peaI0TBpalIaTh UX;

9KOJOTHYECKOI'O

JIEHCTBHS,
Bpea

- paCclIupruTh OIIBIT
JIESTEILHOCTH  DKOJOTHYECKOM
HaITPaBJICHHOCTH;

MP:

0) 6a3oBBIE MCCIIEIOBATEIBLCKUE
JIEUCTBUA:

- pa3pabaThIBaTh IUIAH PEUICHUS
npoOJeMbl € Y4YeTOM aHaln3a
UMCIOIUXCS MaTepHAIBHBIX U
HEMaTePUATBHBIX PECYPCOB;

- OCYILECTBIISATh
LEJICHANPABJICHHBII TIOUCK
nepeHoca CpeiCTB U CIIOCOOO0B
JeiicTBUS B MPO(HECCHOHAIBHYIO

cpeay.

- YMETh ONEpPUPOBATH TOHATHUSIMU:
GbyHKIMsI, HenpepbiBHas (QyHKIINS,

MIPOU3BOTHAS, nepBooOpasHasi,
ONIPEACTCHHBI HMHTETpaj; YyMETb
HAXO/UTh IPOU3BOJIHBIC
3IIEMEHTAPHBIX byHKIMHA,
UCTIONB3Ys CIIPABOYHBIE MaTEPHAIIBI;
UCCIIeI0BATh B HPOCTEHUIINX
ciydasx byHKINN Ha
MOHOTOHHOCTb, HaXOJUTh
HanOoJbIINe " HaMMEHBIIINE
3HaueHHs  (QYHKOMHA;  CTPOWTH
rpaduKu MHOT'OYJIEHOB C
UCTIOJIb30BaHUEM ammapara
MaTEeMaTHIECKOTO aHamn3a;
NPUMEHATh  NPOU3BOJTHYIO  IIpH
pelieHnH 3a1a4  Ha  JBH)KEHUE,
pematsb HPaKTHKO-
OPHCHTUPOBAHHbIE  3aJaud  Ha
HanOOJIbIINE " HaVMEHbIINE

3HAYEHUs, HA HAXOXKJIEHHE IIYyTH,
ckopoctu u yckopenus; (ITP6 04)

- YMETh ONEpPUPOBATH MOHATHIMHU:
JIBYDKEHHE B MIPOCTPAHCTBE,
1o 00HbIe (PUTYPHI B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIICHHE
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- YMCTbh NEPCHOCUTL 3HAHHUA B

II03HABATENIBHYIO "
IPAKTHUUYECKYIO o0mactu
KHU3HEAEATEILHOCTH;

- nOpeajiaratTb HOBBIC ITPOCKTHI,
onceHuBaTth HWIACU C IIO3HUIHHU

IJI0IAAe N IIOBEPXHOCTEN U
00beMOB TOMOOHBIX GUTYp TpH
pemenuu 3anaq; (ITP6 11)

- YMETh BBIYUCIATH F€OMETPUUECKHE
BEJIMYUHBI (JJTMHA, YTOJ, IUIOMAb,
o0beM, TUIONIAZb TIOBEPXHOCTH),

HOBU3HBI, OPUTHHATBLHOCTH, | ICTIONB3YsI U3YYCHHBIE (OPMYIBI U

MPaKTUYECKON 3HAUNMOCTH; metoasl (ITP6 12)

- JaBaTh OIIGHKY HOBBIM

CUTYalUsIM, BHOCHTD

KOPPEKTUBBI B JIESITEIHHOCTb,

OLICHUBATh COOTBETCTBHUE

pPE3yJIbTAaTOB LETSIM
IIK 1.3. JIP. - yYMEHHME pemarb TEKCTOBBIE
Oprann3oBbIBATH B 4acTH TPYJIOBOTO |33/1a4l Ha MPOLICHTHI, OJIU U YaCTH;
MTOCTaBKH BOCITUTAHUS: (ITP6 06)
ANEKTPUUECKOM - TOTOBHOCTh K  TpPYAY,|- YMEHHE ONEPUPOBATH MOHATHUSIMHU:
SHEPruM MOTPEOUTENIAM |OCO3HAHUE LEHHOCTH | CpeHee apudmeruyeckoe,
C IPUMEHEHUEM MacTepcTBa, Tpyao0Jto0ue; MeJIMaHa, HauOoJIbIIee U
CpeICTB - TOTOBHOCTb K aKTHBHOHM |HaWMEHbIlee 3HAYCHUS, pa3Max,
aBTOMaTHU3AIIIH. JeATETbHOCTH yMEHUE U3BJICKATh,
IIK 1.4. O0ecnieunBaTh |TEXHOJIOIMYECKOU WHTEPIPETHPOBATh  MH(POPMAIIHIO,
coluoieHne HAIPABIEHHOCTH, CIOCOOHOCTH |TPEJCTABICHHYI0 B TaOlWIaX, Ha
OpraHU3aIMOHHO- MHUIMHPOBaTh, IUIAHUPOBATh U |AHarpaMMax, rpadukax,
TEXHHUUYECKUX CaMOCTOSITEJIbHO BBITIOJIHSTH | OTPAXAIOIIYI0 CBOMCTBA peabHbIX
MEPOTPUITUIA TTPH TaKyIO JesITeIbHOCTD; MIPOLIECCOB u SIBJIICHUI;
MOCTaBKe - MHTEpeC K pa3InyHbIM chepaM |IpeaCTaBIsTh  HHPOPMAIUIO ¢
ANEKTPUYECKOM pohecCuoHaTbHOM MOMOUIbI0 TalJNULl M JAHArpaMM;
SHEPTUU JESTENIbHOCTH HCCIIEI0BATh CTaTUCTHUYECKHUE
MOTPEOUTETISIM. MP. JaHHblE, B  TOM  YHCIE C
[IK 2.1. TIpoBepsTh OBnajeHue  yHUBEPCAIbHBIMU | IPUMEHEHHEM rpaduyecKkux
TEXHUYECKOE KOMMYHHUKATUBHBIMU METOJIOB U 3JIEKTPOHHBIX CPEJNICTB;
COCTOSTHUE JTUHUI NEHCTBUSAMMU: (ITP6 07)
ANEeKTponepeaay. a) obwenue: - YMEHHE ONEepUpPOBATh MOHITUIMHU:

- OCYIIECTBIISATH KOMMYHHUKAILIUU
BO BceX cepax KU3HU;

- pacno3HaBaThb HeBepOalbHbIE
CpelcTBa OOIIEHUs, MOHUMATh
3HAYEHUE COLIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MIPEANOCHUIKA
KOHQJIMKTHBIX ~ CUTyallMid U
CMSITYaTh KOH(IUKTHI;

- Ppa3BEepHYTO U  JIOTUYHO
u3JlaraTh CBOKO TOYKY 3PEHHS C
UCII0JIb30BaHUEM SI3BIKOBBIX
CPEACTB;

0) coemecmuas dessmenbHOCMb:
- IOHUMMAaTh M HCIOJIb30BAThH
MPEUMYILECTBA KOMAHJIHOM H
WHIMBHUIYaJIbHON paboThI;

- KOOPJIMHUPOBATH U BHITIOJIHSTH
paboTy B YCJIOBHSX PEaJbHOIO,

HaTypaJIbHOE 4YMCJIO, LIEJI0€ YHCIIO,
OCTaTOK 10 MOJYJIIO, pallMOHAJILHOE
yucio, (ITPy 05)

- YMEHHE HCHOJb30BaTh TIpaduku
GYHKIUH U1 W3ydeHUsl MPOIECCOB
U 3aBUCUMOCTEH TMpU PpEUICHUU
3a1a4 u3 peanbHoi xu3Hu; (IIPy 08)

- YMEHHUE UCCIIEIOBATh
CTAaTHCTUYCCKUE JaHHBIC, B TOM
qHcie c PUMEHCHHUEM
rpaduyecKux METO/IOB u

aeKTpOoHHBIX cpencTs; ([TPy 12)

- YMEHHE MOJEIUpPOBATh pealbHbIC
CUTYyaIlUU Ha s3bIKE MAaTEMaTHKH,
(ITPy 18)

- YMEHHE BBIOMpATh MOIXOISIIHHA

Meron uist pemienus 3amaud; (I1Py
19)
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BUPTYaIbHOTO u
KOMOHWHHUPOBAaHHOTO
B3aUMOACUCTBUS;

- OCYUIECTBIIAITh TMO3UTHUBHOE
CTpaTeruyecKkoe TIOBEJICHUE B

pa3IMIHBIX CUTYAIIHSX,
[POSIBIIATH TBOPYECTBO 51
BOOOpaXxeHHe, OBITh
HMHHUIINATUBHBIM.

OmnaneHne  yYHUBEPCaTbHBIMH
PETYISITHBHBIMU JICHCTBUSMH:

a) CamMoopeanu3ayus:

- CaMOCTOSITENTLHO
OCYIIECTBIISITh TO3HABATEIHHYIO
JESITEIIbHOCTD, BBISIBJISITh
POOJIEMBI, CTaBUTH u
dbopMynupoBaTh COOCTBEHHBIE
3aJlayd B 00Opa3oBaTeIbHOMN
NESTEIbHOCTH W JKU3HEHHBIX
CUTYaIIHsX;

- CaMOCTOSITENILHO COCTaBISTh
IJIaH pemIeHus TpoOJIeMBbI  C
Y4eTOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W
MPEAIIOUYTEHUM;

- JaBaTh  OIGHKY  HOBBIM
CUTYaIUsIM;

- CIocoOCTBOBAThH
(GOpPMUPOBAHUIO U TIPOSBICHHUIO
HIMPOKOM JPYIUIMH B Pa3HBIX
00JIaCTSIX 3HAHHMH, ITOCTOSHHO
MOBBIIIATH CBOM
00pa3oBaTeNbHBIHI u
KyJIbTYPHBIN YPOBCHb;

0) camoxonmpony:

- UCTIOJIb30BaTh PUEMBI
pedaexcun IS OLICHKU
CUTyalliu, BbIOOpa BEPHOTO
pelIeHNUS;

- YMETh OIICHMBAaTh PHCKH U
CBOCBPEMEHHO MIPUHUMATH

pelieHus 1o UX CHIKEHUIO;

B) 9MOYUOHANbHBIL UHMENNEeKM,
npeonona2aruuli
chopmuposarnHocme:

- BHYTPEHHEW  MOTHBAIIUH,
BKJIIOUAIOUIEN CTPEMIICHHE K
JOCTIDKCHHIO T U yCHeXy,
ONTUMHU3M,  HMHHIIMATUBHOCTD,
yMEHHUE JeHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

- OMITIaTHH, BKJIFOYAOIIeH
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CIOCOOHOCTD [HOHUMATh

SMOILIMOHAIBHOE COCTOSTHHE
JIpYIUX, Y4YWUTBIBATH €ro IpHU
OCYIIECTBIICHUU
KOMMyHI/IKaLII/II/I;
- COIMAJIBHBIX HaBBIKOB,
BKJTIOYAIOIIHAX CHOCOOHOCTD

BBICTPaWBaTh  OTHOIICHUS C
OPYTUMH JIFOABMH, TPOSBIATH
UHTEpEeC " paspemiatb
KOH(JIHKTBI

1.1. KoauyecTBO 4YacoB, OTBeJeHHOe HAa OCBOCHHE MPOIrPAMMBI
o0meodpasoBaTe/ibHON y4eOHOW MAUCUMIVIMHBI, B TOM 4YHCJ€e H3MEHEHMHs,
BHECEHHbIE B MPOrpamMMy YuyeOHOM THCUMILINHBI.

KonumdectBo  9acoB,  OTBEJEHHOE  HAa  OCBOEHHE  IPOTPAMMBI
o01ieo0pa3oBaTebHON YU4eOHOM TUCITUTIIIMHBI, B TOM YHCIIE:

MaKCHMaJbHON y4eOHOU Harpys3ku oOyuaromierocsi — 300 4acoB, B TOM YHCIE:
00s3aTeNIbHON ayIUTOPHOU yueOHOM Harpy3ku oOyuaroierocst — 272 yaca.

2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBHOM
YYEBHOM JUCHUIIJIAHBI

3.1. O0bemM IMCHUIIMHBI M BUAbI YUeOHOH PadoThI

Bup yyeOHol padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHONM MPOrPaMMBbl y4eOHO 300
AUCHMILTHHBI

B T. 4.:

OcHoBHOE coepkaHue 172
BT. 4..

TEOPETHUYECKHUE 3AHATUS 78
MPAKTUYECKUE 3aHATUS 94
IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COAECPKAHUE 100
BT. 4..

TEOPETUUECKUE 3aHATUS 44
MIPAKTUYECKUE 3aHATUSA 56
KoncyabTanumn 16
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IIpome:xxyTouHas arrecTanus (3IK3aMeH)

12
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3.2. Temarnueckuii IVIAH U cOo/lePKAHUE YUeOHON JUCHUILTUHbBI
HanmenoBanue Coaepxxanue yueOHOro Mmarepuasia (0CHOBHOE U NPo(deccnoHAIBHO- O0bem | YpoBennb | @opmupyemMsl
pPa3/1esioB U TeM OPUEHTHPOBAHHOE), MPAKTHYECKHE 3AHATHSI, IPUKJIATHON MOTYJIb 4acoB | OCBOEHUSI e
(1’ 2’ 3) KOMIIETCHIIUU
1 2 3 4 5
OcHoBHOe cogepkaHue
Paznea 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOI IIKOJIbI 16 OK-01, OK-02,
Tema 1.1 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME OK-03, OK-04,
[lenu n 3agaun basoevle 3Hanus u ymenus no mamemamuxe 8 npogheccUoOHaIbHOU U 8 OK-05, OK-06,
MaTeMaTUKH TpU NOBCEOHEBHOI 0esIMeIbHOCTIU. 2 1,2 OK-07
OCBOEHUH KoMOMHUPOBAHHOE 3aHATHE 1IK-1.3,
CHCIMAIIBHOCTH. IIK-1.4,
Tema 1.2 IMpodeccHoHAILHO-OPHEHTHPOBAHHOE COEPIKAHIE IK-2.1
Yucna v BeauciacHUs. | JIeHCTBUS HAJl TIOJOKUTEIBHBIMA U OTPHUIATSILHBIMHA YHCIIAMH, OOBIKHOBEHHBIMU
Bripaxkenus U | W JCCITUYHBIMH JpOOSIMU. Bwuluucnenuss 6 pabome cneyuaiucma no 5 1.2
peoOpa3oBaHusl. 211eKMpPo06OPYO0EAHUIO. ’
JeiicTBus co cTeneHsMu, GOPMYIIbI COKPAIIICHHOTO YMHOYKECHHUS.
KoMmOuHMpOBaHHOE 3aHATHE
Tema 1.3. IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP/KAHME
['eomeTpus Ha | Buasl miockux ¢uryp u ux miomaab. /I[pakmuko-opuenmuposanusie 3a0a4u 8 5 12
TUTOCKOCTH Kypce 2eomempuuy Ha ni10CKOCmu ’
[TpakTHueckoe 3aHsATHe
Tema 1.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHMUE
IIporieHTHBIE [TpocTeie MPOLIEHTHI, pa3HbIe CIOCOOBI MX BhIUKCIeHHS. CIIOKHBIE MIPOIICHTHI.
BBIUMCIICHUS IIpoyenmul 6 npogheccuonarbHbIX 3a0a4ax CREYUAIUCma no 2 1,2,3
91eKMpPo0OOPYO0BAHUIO.
[IpakTHyeckoe 3aHsITHE
Tema 1.5 Conep:kanne yaeOHOro MaTepuana
VpaBHeHUS u | JIuHeliHple, KBaipaTHBIC, IPOOHO-TMHEHWHbBIEC YPABHEHHS M HEPABEHCTBA 2 1,2
HCPABEHCTBA IIpakTHueckoe 3aHsATHE
Tema 1.6 Copeprxanue y4eOHOro Matepuasa 4 1,2,3
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Cucrembl ypaBHEHUN
Y HEPaBEHCTB

CrniocoObI pereHus CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsTus: matpuna 2x2 u 3x3,
onpeaenuTens Marpuibl. Meron [Maycca. CucTemMbl HETMHEHHBIX YPaBHEHHM.
CucremMbl HEPABEHCTB

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 1.7
BxonHO KOHTPOJIb

Coneprxanue yueOHOro Matepuaia

Brruncnenus u npeoOpa3oBaHus. Y paBHEHHS U HEpaBeHCTBA. ['eomeTpus Ha

IUIOCKOCTH 2 1,2,3
KonTtposbHasi padora no teme «IloBTopenne Kypca MaTeMaTHKH OCHOBHOM
LIKOJIBI»
Pazpea 2. [lpsivble U JIOCKOCTH B IPOCTPAHCTBE 18 OK-01, OK-03,
Tema 2.1. Coneprxkanne y4eOHOro MaTepuasa OK-04, OK-07
OcnoBuble  nonsAtus | [Ipeamer crepeomerpun. OCHOBHBIC TOHSTHSI CTEpPEOMETpUH (TOYKA, MpsiMasi,
CTEpEOMETPUH. IUIOCKOCTh, IPOCTPAHCTBO). AKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HHX. ) 12
Pacnonoxenue Ilepecekaromuecs, napajieibHble M CKpellMBaromuecs mnpsMble. IIpusHak u ’
HPSMBIX U | CBOMCTBO CKpelMBaroImuxcs npsaMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (PUTYPBI.
IJIOCKOCTEN Kom0OnHMpoBaHHOE 3aHsATHE
Tema 2.2. IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
[TapannenbHOCTD [TapannenpHble TOpsMas M IUIOCKOCTh (OmpezesieHue, NpHU3HaK, CBOMCTBa (C
NpsAMBIX, TPAMOM M | moKa3aTelabcTBOM)). [lapamnenbHele MIOCKOCTH (ONpeaeneHne, MpU3HaK, CBOMCTBA
IJIOCKOCTH, (c nmoxazarenbcTBOM)). TeTpasap u ero aiemeHthl. [lapamnenenumnen u ero 4 12
IUIOCKOCTEH JJIEMEHTHI. CpoiicTBa ~ NPOTUBOMOJOXKHBIX ~ TpaHed M JAMaroHaiei ’
napajuienenunena. [loctpoenue ceuenuil. Peuwenue npakmuko-opuenmupo8aHubix
3a0au.
Kom06uHMpoBaHHOE 3aHATHE
Tema 2.3. | IpodeccHoHAIBLHO-OPHMEHTHPOBAHHOE COJeP:KAHUE
[TepnennukynapuocTs | [leprenaukynspHbIe MpsIMbIE. [TapannensHble IpsIMbIE. [Tpsimsre,
OpPAMBIX, TPAMOM H | MEPIEHAUKYJIAPHBIE K IUIOCKOCTH. [IpH3HAK NEepHneHIUKYISIPHOCTH MNPSMOU U
IUIOCKOCTH, IUIOCKOCTH (10Ka3aTenbcTBO). Ilepnennukynsap u HaknoHHas. [lepneHauKyssipHbIe 5 12,3
IUIOCKOCTEM wiockocTy. IIpu3HaKk NepneHAMKYIAPHOCTH IUIOCKOCTEH  (J10Ka3aTelbCTBO). >
PaccTosinust B mpocTpaHCTBE.
Pewenue npakmuko-opueHmupo8aHHuIx 3a0au.
KomOuHMpoBaHHOE 3aHATHE
Tema 2.4. Copeprxkanue y4eOHOro Matepuasa 4
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Teopema 0  Tpex

Teopema o Tpex neprneHANKYIIsSIpax (J10Ka3aTeAbCTBO). YOI MEXAY MPSAMON U

MEePICHINKYISIpax IJIOCKOCTBI0. YTOJ MEXY IIOCKOCTSIMHU 1,2,3
Kom0OnHMpoBaHHOE 3aHsATHE

Tema 2.5. ITpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJEPIKAHME

[TapamensHeie, Akcuomsl crepeoMeTpuu. IlepneHIUKyISIpHOCTH NPSIMOM UM IIIOCKOCTH,

NEPIEHIUKYJIAPHBIE, | MapaieNbHOCTD JIBYX IIPSIMBIX, NEPIEHIUKYIISPHBIX IUIOCKOCTH,

CKpEIIMBAIOIINECs NEePNEeHIUKYISPHOCTh  IUIOCKOCTeH.  [Ipsimbie u  naockocmu 6  3adauax 4 12,3

psIMbIE npogeccuoHanbHol HanpagIeHHOCHU. >
Ilapannenvroe npoeKmuposaHue 8 pabome cneyuaaucma no
971eKMpPo0OOPYO0BAHUIO.
[IpakTHueckoe 3aHsATHE

Tema 2.6. Conepxanue yueOHOro MaTepuasa

Pemenue 3a1a4. | PacnonokeHre NpsAMbIX U INIOCKOCTEH B pocTpaHcTBe. [lepnenuKyIsipHOCTh 1 5 1.2.3

IIpsMbIe ¥ TUIOCKOCTH | MapauIeIbHOCTh NPAMBIX M IIOCKOcTel. CKpelMBaonecs npsmole >

B IIPOCTPAHCTBE KonTpoabHas padora no teme «IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE»

Pa3nes 3. KoopauHaThl M BEeKTOPbI 14 OK-02, OK-03,

Tema 3.1 IIpodeccoHATBHO-OPHEHTHPOBAHHOE COACPKAHMUE OK-04, OK-07

JlexapToBbl JlekapToBbl KOOpAMHATEI B IpocTpaHCcTBe. IIpocreiimme 3agadyn B KOOpAUHATAX.

KOOpAMHATHI B | Paccrosinne Mexay NIByMs TOUKaMM, KOOpAMHATBl CEPEIMHBI OTpe3Ka. Peuwenue

IIPOCTPAHCTBE. NPAKMUKO-OPUCHMUPOBAHHBIX 3A0aY. 4 1.2

Paccrosthne  Mexay | KoMOMHHpPOBaHHOE 3aHSATHE ’

JIBYMS TOYKaMH.

Koopaunater

CepeIMHbI OTpe3Ka.

Tema 3.2 Copepkanue yueOHOro MaTepuana

BexkTopsl B | Bextopel B mnpoctpaHcTBe. C0KE€HHE M BBIYUTAHUE BEKTOPOB. YMHOKECHHE

IIPOCTPAHCTBE. BeKTOpa Ha yucio. Kommianapusle BekTopbl. CKaasipHOE IPOU3BEIEHUE BEKTOPOB.

VYron MeXKay | PazmoxkeHue BekTOpa 1O TpeM HEKOMIUIaHApHbIM BekTopaMm. KoopauHaTsl 6 12

BEKTOPAMH. BEKTOPa, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJd MEXIy ’

CkanspHoe BEKTOPAaMH, YroJl MEXAYy MPSAMOM M IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMHU.

[IPOU3BEACHUE YpaBHeHHe I10CKOCTH. ['eoMeTpUUEeCKUid CMBICT OIIPEAEIUTENS 2X2

BEKTOPOB KoMmOuHMpOBaHHOE 3aHATHE

Tema 3.3 IIpodeccnonaibLHO-OPHMEHTHPOBAHHOE COJEP:KAHUE 2 1,2,3
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IIpakTuxo- KoopaunatHas nmiaockocTs. Beruncienne paccTosiHUM U Iuioniaield Ha MIOCKOCTH.
OpUEHTUPOBAHHBIC Konuuecmsenunvie pacuemul 8 npaKmuxo-opueHmMupOSanHuIX 3a0ayax.
3aa4n Ha| [IpakTuueckoe 3aHsTHE
KOOPJMHATHOU
IJIOCKOCTH
Tema 3.4 Coneprxkanne yuyeOHOro MaTepuasa
Pewenne 3a1a4. | JlekapToBbl KOOpAUHATHI B IpocTpaHCcTBE. BekTopsl B pocTpancTBe. CliokeHue u
Koopaunatst U | BBIYUTAHUE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha yuciio. KoMmriaHapHble BEKTOPHI.
BEKTOPBI CkansipHoe  TNpou3BEACHHME BEKTOpOB. PasnokeHue BeKkTopa 1O  TpEM
HEKOMIUJIaHapHbIM BekTopaMm. [Ipocreitmue 3agaun B koopauHatax. KoopauHatsl 2 1,2,3
BEKTOpa, pAcCTOSHHE MEXAY TOUYKAMM, KOOPAMHATBI CEpPEIMHBl OTpE3Ka,
CKaJISIpHOE MPOM3BECHIE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPaMH, YTOJ
MEX/1y IPSMOH U IIJIOCKOCTBIO, YTOJI MEX]TY IJIOCKOCTIMU
KontposbHas padora «KoopauHaThl H BEKTOPbI»
Pasnen 4. Crenenu u kopHu. CteneHHasi pyHKIUA 12 OK-01, OK-02,
Tema 4.1 Conepxanue yueOHOro MaTepuaa OK-03, OK-04,
CTeHeEIHaﬂ YHKUHSA, | [Tougrue KOpHS N-0ff CTeleHW U3 ASHCTBATENBHOrO umcia. MyHKIUK y=Vx wux ’ 1.2 OK-05, OK-07
¢ CBOMCTBA cBoiicta u rpaduku. CBONCTBA KOPHS N-Oi CTENCHH ’
KoMmOuHMpOBaHHOE 3aHATHE
Tema 4.2 CopeprxkaHue y4eOHOro MaTepuaia
[Ipeobpa3zoBanue [TpeoOpa3oBaHre UppPAIMOHATIBHBIX BBIPRXKEHUN
BBIPKCHUI ¢ | KomOuHMpOBaHHOE 3aHATHE 2 1,2,3
KOPHSIMH n-oit
CTEIEHU
Tema 4.3 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHMNE
CroiictBa crenenu c | [TonsiTue creneHu ¢ Jr0OBIM pallMOHATBHBIM MoKa3ateieM. CTeneHHble QyHKIIHH,
paIrmoHaIbHBIM U | UX CBOMCTBA U rpaduku. Peuenue npaxmuxo-opueHmuposaHublix 3a0ay. 2 1,2,3
JIEHCTBUTEIIbHBIM Komb6unupoBaHHoe 3aHsTHE
MOKa3aTeNSIMU
Tema 4.4 Copeprxanue y4eOHOro MaTtepuasa
Pemenne PaBHOCHJIBHOCTh HMppalMOHANbHBIX YPaBHEHWH M HEpaBEeHCTB. MeToabl HX 4 12,3
HPpALMOHATBHBIX peuieHus. Perenre uppanoHaabHbIX YPaBHEHUM U HEPABEHCTB. >
YpaBHEHHH 1 | KoMOMHHPOBAHHOE 3aHSATHE
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HEPABEHCTB

Tema 4.5

Copepxanue yueOHOro MaTepuaa

CreneHu W KOpHHU.

Omnpenenenne cTeneHHON QyHKIMH. VICIIoIb30BaHNEe €€ CBOWCTB MIPH PEIICHUN

CreneHHas QyHKUMsA | ypaBHEHHI U HEPABEHCTB 2 1,2,3

KontposabHas padora «Crenenu 1 KOpHU. CteneHHas pyHKIusD)
Pasznea S. IlokasaTenbHas QyHKumst 16 OK-01, OK-02,
Tema 5.1 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COCP/KAHME OK-03, OK-04,
[TokazaTenbHas CTeneHbr ¢ TPOU3BOJLHBIM  JEWCTBUTENBHBIM IOKaszaTeneM. Omnpesenenue OK-05, OK-07
(GyHKLUs, ee CBOICTBA | mOKa3aTelbHOM (YHKIMH, €¢ CBOMCTBA U TpaduK. 3HAKOMCMBO C NpUMEHeHUeM 4 12,3

noxazamenvHou yukyuu. PereHne moka3aTeabHbIX YPaBHEHHH (DYHKITMOHAIBHO- >

rpaMueCcKUM METOJIOM

KomOuHMpoBaHHOE 3aHATHE
Tema 5.2 Copeprxkanue y4eOHOro Matepuasa
Pemenue Pemenne mokazaTenpbHBIX YpaBHEHHH METOJOM YpaBHUBaHUS TOKa3aTesew,
IIOKAa3aTeJIbHBIX METOJIOM BBEJICHUSI HOBOM NEpeMEeHHOH, QyHKIMOHAIbHO-TPaUIECKUM METO/I0M. 8 1,2,3
ypaBHEHUI u | Pemenne nmokaszareabHbIX HEPABEHCTB
HEPABEHCTB [TpakTHdeckoe 3aHsATHE
Tema 5.3 Coneprxanue yueOHOro MaTepuasa
CucremMbl Penienue cuctem noka3aTeabHbIX YPABHEHHI D) 1.2.3
MOKAa3aTEeIbHBIX KoMOuHMpOBaHHOE 3aHATHE o
ypaBHEHUH
Tewma 5.4 Conep:xanne yaeOHOro MaTepuana
Pemenue 3aj1a4. | Pemmenne mokaszaTtenbHBIX YpaBHEHHMI METOJOM YypaBHHMBAHMS IMOKazaTened u ) 12,3
ITokazarennHas METOJIOM BBEJCHHSI HOBOM NIEPEMEHHON. PenieHne nokasaTenbHbIX HEPABEHCTB >
Gynxuus KontposbHas padora no teme «Iloka3aresbHas GQyHKIMA»
Pa3nea 6. Jlorapugmsl. Jlorapudpmudeckas pyHkuus 26 OK-01, OK-02,
Tema 6.1 Copepxanue yueOHOro MaTepuana OK-03, OK-04,
Jlorapudpm upcia. | Jlorapudm uncina. JleCATUYHBIN M HATYpAIbHBIN JIOrapu(Mbl, YUCTIO € OK-05, OK-07
HecsaTnyanblit 1 | KOMOMHHPOBAHHOE 3aHSTHE 2 1,2 [K-1.3,
HaTypaJIbHbII [1K-1.4,
norapumpl, YUCIIO € [K-2.1
Tema 6.2 Coneprxkanne y4eOHOro MaTepuasa 4 1,2,3
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CaoiicTBa CaoiictBa norapudmon. Onepanus jorapuMupoOBaHUsL.
norapuhMoB. KoMmOuHMpOBaHHOE 3aHATHE
Onepanust
JorapuGhMUPOBAHUS
Tema 6.3 Conepxanne yaeOHOro MaTepuaa
Jlorapupmuueckas Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA 4 1,2,3
(ynkuus, ee cBoicTBa | KOMOMHMPOBAHHOE 3aHSTHE
Tema 6.4 Copepxanue yueOHOro MaTepuana
Pemenune [Tonsitue morapudmudeckoro ypaBHeHusa. Omnepanusi MOTECHIMPOBaHUA. Tpu
JOrapuPpMHUUECKUX OCHOBHBIX METOJ]a PpeIICHUS JOrapu(PpMUYECKHX YypaBHEHHMH: (DyHKIMOHAIBHO- 3 12,3
ypaBHEHUH U | rpadUYECKUid, METOJ] TOTCHIIMPOBAHUS, METOJ] BBEJICHHS HOBOW IEPEMEHHOM. >
HEPaBEHCTB Jlorapugmuueckue HepaBeHCTBA
KoMmOuHMpOBaHHOE 3aHATHE
Tema 6.5 Conepxanne yaeOHOro MaTepuana
Cucremsl AJNTOPUTM pellIeHUs] CUCTEMBI YpaBHEHHH. PaBHOCHMIIBHOCTD JTIOTapu(pMUUECKIX ) 1.2
JOTapuPMHIECKUX YpaBHEHUH U HEPABEHCTB ’
ypaBHEHUH KoMOnHMpOBaHHOE 3aHATHE
Tema 6.6 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
Jlorapudmer B | [Ipumenenue nocapughma 6 npogheccuoHanbHbIX 3a0a4ax. 4 1.2.3
MIPUPOJIE U TEXHUKE Jlorapudmuueckas cnupasib B mpupose. Ee maTemaTndyeckue CBOWCTBA >
[TpakTHyeckoe 3aHsTHe
Tema 6.7 Coneprxkanne y4eOHOro MaTepuasa
Pewenne 3aja4. | Jlorapudmuueckas pyHkims. Pemenne mpocTedmmx torapuMuaeckux
Jlorapugmsl. YPaBHEHHI 2 1,2,3
Jlorapudmmueckas KonTposbHas pabora no teme «Jlorapugmel. Jlorapupmuueckas GpyHkuusp
byHKIHS
Paznes 7. OcHoBbI TPpUrOHOMeTPUH. TpUroHoMeTprueckre GyHKIuM 38 OK-01, OK-02,
Tema 7.1 Copep:xanue yueOHOro MaTepuana OK-03, OK-04,
Tpuronomerpudeckue | Paguannas mepa yriua. [ToBOPOT TOUKM BOKpYT Hayajia KoopauHat. OnpeneneHue OK-05, OK-06,
ynxun CHHYyCa, KOCUHYCa, TAHT'€HCA U KOTAHI'€HCA. 3HAKM CHHYCA, KOCUHYCa, TAaHTeHCa U 4 1.2 OK-07
IIPOM3BOJILHOIO yIJIa, | KOTAHT€HCA MO YETBEPTSAM. 3aBUCHMOCTh MEXTy CHHYCOM, KOCHHYCOM, TAHT€HCOM ’ IIK-1.3,
urcna. PajvaHHas M | ¥ KOTAaHTEHCOM OJHOTO M TOTO K€ YIIia I1K-1.4,
IK-2.1

rpajycHas Mepa yria

KoMmOuHMpOBaHHOE 3aHATHE
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Tema 7.2 Conep:xanne yaeOHOro MaTepuana
OcHOBHBIE Tpuronomerpuueckue Toxaecrsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O
TPUTOHOMETPUYECKUE | U - 0. DOpMyIIbI TpUBEACHUS 1.2.3
TOX/IECTBA. KomOunnpoBaHHoe 3aHsATHE o
DopmyIIsl
MIPUBECHUS
Tema 7.3 Conepxanne yaeOHOro MaTepuaa
Cunyc, KOoCHHYC, | CymMMa M pa3HOCTh CHHYCOB. CymMMa U pa3HOCTb KOCMHYCOB. CMHYC U KOCHHYC
TQHI€HC CYMMBI M | [BOMHOrO yria. @opmynsl moJOBHHHOTO Yyria. I[IpeoOpa3oBaHHs CyMMEI
Pa3sHOCTH JABYX YIVIOB | TPUTOHOMETPHUUYECKUX (YHKIMNA B MPOU3BEACHHE M MPOU3BENCHUS B CyMMY. 1.2.3
Cunyc u KocuHYyC | BelpakeHHe TPUTOHOMETPHYECKUX (DYHKIMI Yepe3 TaHICHC IOJIOBUHHOTO T
JIBOMHOTO yria. | aprymenta. [IpeoOpa3oBaHus MpOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN
DopMysl Komb6unnpoBaHHoOe 3aHsATHE
MIOJIOBUHHOI'O YIJIa
Tema 7.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHMNE
DyHKIUY, ux | O6macTb OmpeneNieHUus: ¥ MHOXECTBO 3HaueHud GyHKuMid. Yémmuocmeo, 1.2.3
cBoiictBa.  CmocoOsl | reuémnocmo, nepuoduunocmo Gynxyutl. Cnocobwl 3a0anus GynKyuil >
3agaHus PYHKIIHIA KoMOnHMpOBaHHOE 3aHATHE
Tema 7.5 Coneprxkanne y4eOHOro MaTepuasa
Tpuronomerpuyeckue | O0macTe OnpeAeNeHUus ¥ MHOKECTBO 3HAYCHHUN TPUTOHOMETPUUYECKUX (DYHKIIHUH.
byHKIHH, ux | YéTHOCTh, HEUYETHOCTHh, TNEPHOJUYHOCTh TPUTOHOMETPUUYECKUX  (DYHKITHIA. 1,2
cBoiictBa U rpaduku | CBoiicTBa 1 rpaduku HYHKIMA Y = COS X, y =sin X, y =tg X, y = ctg X.

Kom0OuHrpoBaHHOE 3aHATHE.
Tema 7.6 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
[Tpeobpa3zoBanue Cxartue u pacTskeHue rpaguKoB TPUTOHOMETPUYECKUX (PYHKIUI.
rpaduKoB IIpeobpazosanue epaguxos mpuconomempuyeckux hyuKyuu 1,2,3
TPUTOHOMETPHUYCCKHX | [IpakTHUECKOE 3aHATHE
byHKIMMA
Tema 7.7 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHHUE
Onucanue Hcnonvzosanue ceoticme mpuecoHomempuieckux QyHKyuti 6 npogeccuoHanbHbIX
IIPOU3BOJCTBEHHBIX 3a0auax 1,2,3
IIPOLIECCOB ¢ | [IpakTuueckoe 3aHsTHE

MOMOINBI0  TpadHUKOB
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byHKIMH

Tema 7.8 ConeprxkaHnue yuyeOHOTo MaTepuasa
OO6patHsble OoOpatHbie TpuroHoMeTpudeckune GyHKuu. MIx cBoHCTBa U rpaduKu > 1.2.3
TpUTrOHOMETpHYECKUe | KoMOMHUPOBAHHOE 3aHSTHE o
byHKIIUN
Tema 7.9 Copepxanue yueOHOro MaTepuana
Tpuronomerpruyeckue | YpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
ypaBHEHUSA u | PemieHre TPUTOHOMETPUYECKUX YpaBHEHMH OCHOBHBIX THUIIOB: IpocTeiIne
HEPaBEHCTBA TPUTOHOMETPUYECKUE YPAaBHEHMS, CBOJAIIMECS K KBaJApaTHbBIM, pEIIaeMble 8 1,2
Pa3I0KEHUEM Ha MHOKUTENH, OTHOPOIHBIE.
[Ipocreiimne TPUrOHOMETPUUECKUE HEPABEHCTBA
KomOuHupoBaHHOE 3aHATHE.
Tema 7.10 Coneprxkanne y4eOHOro MaTepuasa
Cucremsl CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHHH ’ 1.2.3
TPUTOHOMETPHYECKHX | KOMOMHUPOBAaHHOE 3aHATHE o
yYpaBHEHUU
Tema 7.11 Coneprxkanne y4eOHOT0 MaTepuasa
Pewenne 3aj1a4. | [IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. Pewenne
OcHoBBI TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPaBEHCTB, B TOM UHCJE C UCIOJIb30BaHUEM ) 12,3
TPUTOHOMETPUH. CBOMCTB (hyHKIIMIA. T
Tpuronomerpuueckue | KonrpoJbHast padora 11 (1] TEMeE «OCcHOBBI TPUTOHOMETPHUH.
ynkumn Tpuronomerpuyeckne GyHKIHN»
Pasnea 8. IlpousBoanas GpyHKIMM, ee NPUMEHEHHE 40 OK-01, OK-02,
Tema 8.1 Copep:xanue yueOHOro MaTepuasa OK-03, OK-04,
ITousiTue OmnpeneneHre YUCIOBON MOCIEIOBATEIBHOCTH U CIOCOOBI ee 3amanus. CBoicTBa OK-05, OK-06,
MIPOU3BOTHOM. YUCIOBBIX TOcJea0BaTeNnbHOCTe. OmnpeneneHue mpeesa MocieoBaTeIbHOCTH. OK-07
@opmynsl ¥ mpaBwia | BelunciieHne — mpenenoB  mocienoBarelbHocTel.  IIpenen  GyHKuuMM  Ha ) L2 IK-1.3,
muddepennupoBanust | 6eckoHeuHoctd. Ilpenen (yHKUMM B Touke. IlpupaiieHue apryMeHTa. ’ IIK-1.4,
[pupamienne QyHKIMA. 3a7aud, MPUBOMAIIKNE K MOHITHIO TMPOU3BOIHOM. [K-2.1
OnpeneneHue Nporu3BOIHON. AJTOPUTM OTHICKAHUS IPOU3BOTHON
KoM0OnHMpOBaHHOE 3aHsATHE
Tema 8.2 Coneprxkanne yuyeOHOro MaTepuasa 6 123
ITponsBoHbIE ®opmyasl guddepenuuponanus. [Ipasuna quddepeHurpoBaHms »
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CyMMBI, pa3zHoct | KomOnHMpOBaHHOE 3aHATHE
MIPOU3BEICHUS,
Y4aCcTHOTO
Tema 8.3 Coneprxkanne y4eOHOro MaTepuasa
IIpousBoaHbIE Onpenenenue cinoxHoi ¢yHkuu. [Ipons3BoaHas TpPUrOHOMETPUUECKUX (HYHKIUH.
TpuroHoMerpuyeckux | [IpousBoaHas cliokHOW (QYHKIMU 1.2
(GyHKLUH. KoMOMHMpOBAaHHOE 3aHATHE ’
[IpousBogHas
CJIOKHOM (DYHKIHH
Tewma 8.4 Copepxanue yueOHOro MaTepuana
[Tonsarue o | [lonstue nHempepwsiBHOW (yHkIMU. CBoiicTBa HempepbiBHON ¢yHKIUHA. CBS3b
HENPEPBIBHOCTH MEXy HENPEPHIBHOCTHIO M MU (HEpEeHIINPYEMOCThIO (PYHKITNH B TOUKE. AJITOPUTM 1,2,3
byHKINN. Meron | pemieHnst HEpaBEHCTB METOIOM HHTEPBAJIOB
HMHTEPBAJIOB KomOuHMpoBaHHOE 3aHATHE
Tema 8.5 Copep:xanue yueOHOro MaTepuana
I'eomerpuueckuii ¥ | ['eoMeTpruecKuii CMBICT TNPOU3BOAHON (QYHKIMH — YIIIOBOH KoddduimeHt
(usnyeckuii  CMbICH | KacaTeabHOU K rpaduky (GyHKIHH B TOYKE. YpaBHCHHE KAcaTEIbHON K TpaduKy 12,3
MIPOU3BOTHON GyHKIUU. AJITOPUTM COCTaBJIICHHS YpaBHEHUS KacaTelbHOW K rpaduky (QyHKIUU >
y=f(x)
KomOuHMpoBaHHOE 3aHATHE
Tema 8.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
Pusnueckuil  cMbICH | OU3NMUECKUi (MEXaHUYEeCKUH) CMBICT MPOW3BOJHON — MTIHOBEHHAs CKOPOCTH B
MIPOU3BOAHOU B | MOMEHT BpemeHH t: v = S’ (t). Qusuueckuil cmblcl NPOU3BOOHOU & 3A0aUaAX 1,2
npohecCHOHATBLHBIX npogheccuoHaIbHOU HaNPAasBIeHHOCMU.
3aJadax [TpakTHyeckoe 3aHsTHe
Tema 8.7 Copepxanue yueOHOro MaTepuana
MOHOTOHHOCTB Bozpactanne u yObiBaHuEe (DYHKIHMH, COOTBETCTBHE BO3pAacTaHUS M YyObIBaHUS
byHKLIMU. Touku | pyHkiuMM 3Haky mnpousBogHON. [loHATHE NPOU3BOJAHOI BBICIIETO MOPSIKA,
AKCTpEMyMa COOTBETCTBHE 3HAKa BTOPOI MPOU3BOAHON BBIMYKIOCTH (BOTHYTOCTH) QYHKIIUN Ha 123
> 2o

oTpe3ke. 3aayil Ha MAaKCUMyM W MUHUMYM. [IOHSTHE acHMIITOTHI, CIIOCOOBI UX
orpeneneHusi. AJIITOPUTM HCCIIEOBaHU (YHKIMU W TIOCTPOCHHS ee rpauka c
MIOMOIIBIO TPOU3BOAHOM. JIpoOHO-HMHEeHAS QYHKIIUS

Kom0OuHMpoBaHHOE 3aHATHE
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Tema 8.8

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COACPKAHME

Hccnenosanue Hccnedosanue pynkyuy Ha MOHOMOHHOCMb U NOCMPOeHUe 2PAPUKOS.

Gynxmin 1 | KoMOMHMPOBAaHHOE 3aHSTHE 4 1,2,3

MOCTPOCHUE

rpaduKoB

Tema 8.9 | ConmeprkaHue yueOHOT0O MaTepuasa

HaubGonsmree u | Haxoxaenre HauOOJIBIIET0O W HAWMEHBINEro 3HAaYeHWW (YHKIHMHA, MOCTPOEHUE 5 1.2.3

HauMEHbIlIee rpadKOB MHOTOWIECHOB C MCIOJIB30BaHUEM arapaTa MaTeMaTHYeCKOTo aHaIH3a T

3HaueHus QyHKIUK KoMOUMHHMPOBAHHOE 3aHATHE

Tema 8.10 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE

Haxoxnenue Haumensbiiee u Hanbosbiiee 3Ha4eHUE (QYHKITUH.

ONITHUMAJILHOTO Haxooicoenue onmumanvnozo pezyiomama 6 Npo@ecCUOHANbHBIX 3a0ayax

pe3ynbTarta C | cneyuanucma no 31eKmpoooopyo008aHuio. 6 1.2

TIOMOIIIBIO [TpakTHdeckoe 3aHsATHE ’

POM3BOJIHON B

MPAKTUICCKHIX

3aavax

Tema 8.11 Coneprxanne y4eOHOT0 MaTepuasia

Pewmenne 3a1a4. | ®opmynel u npaBuia guddepennuposanus. MccnenoBanne GpyHKINA ¢ TOMOIIBIO ’ 12,3

[TpousBonHas (QyHK- | mpousBoaHoi. Hanboblilee 1 HaMMEHbIIIee 3HAYEHUST PYHKIIUU >

1, ee npuMeHeHne | KontpoabHasi padora no teme «lIponsBoanas ¢pyHKUHM, ee TPUMEHEHUE»

Paznen 9. IlepBooOpasHas pyHKUMH, ee puMeHeHue. OnpeiesieHHbIA M HeollpeeJIeHHbII HHTEerpaJl 14 OK-01, OK-02,

Tema 9.1 Copepxanue yueOHOro MaTepuasa OK-03, OK-04,

[TepBooOpa3Has 3ajaua 0 BOCCTAQHOBIEHUM 3aKOHA JBMIKEHHs 110 U3BECTHOM CKOpOCTH. IIoHsATHE OK-05, OK-06,

¢yukumn.  [IpaBuna | unrerpupoBanus. O3HAKOMIIEHHE C MOHATHEM HMHTErpajga U MepBOOOpasHOM s OK-07

HaXOX/ICHUS ¢byskun y = f(x). Pemenne 3amad Ha CBSI3b MEepBOOOPA3HON U €€ MPOU3BOIHOM, 2 1,2 IIK-1.3,

1IEPBOOOPA3HBIX BBLIYMCIICHUE MEepBOOOpasHOM mis manHoM ¢ynkumu. Tabmuma Qopmyn s I1K-1.4,
HaXOKIEHHs IIEpBO0Opa3HbIX. M3yueHne npaBmiia BHIYMCIEHHS IEPBOOOPA3HOM. IK-2.1
Kom0OuHMpoBaHHOE 3aHATHE

Tema 9.2 Copeprxanue y4eOHOro Matepuasa

[Tnomane 3amayn, TPUBOJAIINE K TOHATHUIO OMPEIEIIEHHOTO WHTErpana — O BBIYHCICHUH ) 12,3

KPUBOJIMHEHHOMN IO KPUBOJIMHEMHOW Tpameuuu, O IepeMeleHuu Todkd. Ilonsatue >

Tpaneuuu. Dopmyina | onpeaenéHHOr0  MHTErpasa. I'eomeTpuyeckuii  u  (U3MYECKUH  CMBICT
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Herorona — Jleitbauna

omnpenenenHoro uarerpana. ®opmyna Hetorona - Jleiibnura

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 9.3 Copeprxkanue y4eOHOTo MaTtepuasa
Heonpenenennniii 1 | [ToHsTHE HEONPEIEIICHHOTO U OTNPE/ICIICHHOTO HHTErpasia 2 1.2.3
OIPEIETICHHBIN Komb6unupoBaHHoe 3aHsATHE o
WHTETpaJibl
Tema 9.4 Copeprxanue y4eOHOTo MaTtepuasa
[lonsiTue 00 | 'eoMeTpUyECKHil CMBICI OMPE/ICICHHOT0 HHTEerpaia
ONPECIEHHOM KomOunmnpoBaHHoe 3aHsATHE
UHTErpase KakK 2 1,2,3
o n
KPUBOJIMHENHOMN
Tpaneuuu
Tema 9.5 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHME
OrnpeneneHHbI ['eomeTpuyeckuii cmbici omnpeaesieHHOro wuHTerpaina. Popmyna HeroToHa -
MHTETpal B )KU3HU JleiiOHu1a.
Pemenne 3amauy Ha TpUMEHEHWE WHTErpaja IS BBIYUCICHHUS (U3HIECKUX 4 1,2,3
BEIMYMH M IUIOIAAeH. [IpumeHnenue onpeodeneHHo20 unmezpala 6 3a0ayax
npogeccuonanbHol HaNPAaIeHHOCHU.
[TpakTHyeckoe 3aHsATHE
Tema 9.6 Coneprxkanne y4eOHOro MaTepuasa
Pewenne 3a1a4. | [leppooOpasnass  ¢ynkumu. IlpaBuma HaxoxneHuss mepBooOpasHbix. Ee
[TepBoobOpazHas npuMeHeHue. OnpeesieHHbId U HeOoNpeAeIeHHbI HHTErpall 2 1,2,3
byHKIIH, ee | KonTpoabHas padora no teme «lleppooOpasnas (yHkuuu, ee npuMeHeHue.
MpUMEHEHUE OmnpeneJieHHBI 1 HeonpeaeJeHHbIH HHTErpan)
Paznesn 10. MHOrorpaHHUKM U TeJia BpallleHUsl 36 OK-01, OK-02,
Tema 10.1 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COCP/KAHME OK-03, OK-04,
Bepiuunsl, pebpa, | [onaTue MHOrorpaHHuka. Ero »JaeMeHTHI: BEpIIMHBI, peOpa, rpaHu. JparoHams. OK-05, OK-06,
rpanu Ceuenrie. BhInykible ¥ HEBBINYKIblE MHOTOTPAHHUKH. Pewenue npakmuxo- 2 1,2 OK-07
MHOTOTpaHHHUKA OpPUEHMUPOBAHHBIX 3A0aHY. 1K 1.3
Kom0OuHMpoBaHHOE 3aHsATHE
Tema 10.2 IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME 5 123
[Tpusma, ee | [lonsaTtue nmpusmel, ee ocCHOBaHUSI U OOKOBBIE rpaHu. BricoTa mpusmel. [Ipsimast u >
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COCTaBJISIOLINE,
ceuenue. llpsmas wu
NpaBUJIbHASA [IPU3MBI

HakIoHHas mnpusMa. IIpaBunbHas mnpusma, ee ceueHue. Pewenue npakmuxo-
OpUEHMUPOBAHHBIX 3A0AY.

KomOuHnpoBaHHOE 3aHsTHE

Tema 10.3

ITpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJEPIKAHME

[Tapannenenunen, [Tapannenenunen, cBoilcTBa NpsSMOYToJbHOrO mNapajuienenunena, kyo. Ceuenue
ky0. Cedenue KkyoOa, | kyOa, napajuiejaenunesa. Ceoticmea napannenenuneoa 8 3a0a4ax 1,2,3
napajuienenunesa npogeccuonanbHol HanpPaeIeHHOCHU.

KomOuHMpOBaHHOE 3aHSATHE
Tema 10.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHMNE
IInpamuna, ec | [lupamuna u ee oamemeHTel. CedeHue nupamuibl. I[lpaBunbHas nupaMuaa.
COCTaBJISIFOLINE, YcedeHHas nupamuaa. Peuternue npakmuxo-opueHmupo8anHulx 3a0au. 1.2
ceyenue. [IpaBunbHas | KoMOMHHPOBAHHOE 3aHSITHE ’
MUpaMUJA.
YcedueHHas nupamuaa
Tema 10.5 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEPKAHME
boxoBas wu mnonHas | [Inomans OOKOBOW W TOJHONW MOBEPXHOCTH MPU3MBI, NHPaMUIbL. Peuwenue 1.2.3
MOBEPXHOCTE NIPU3MBL, | NPAKMUKO-OPUCHMUPOBAHHBIX 3A0aY. T
nUpamMubl Kom0uHMpoBaHHOE 3aHATHE
Tema 10.6 Copepxanue yueOHOro MaTepuana
Cummerpust B KyOe, | CHMMETpUSI OTHOCHTEJIBHO TOYKH, MPSIMOM, miockocTH. CuMMeTpus B KyoOe, 12
napajuleJenunene, napajuleJenunesie, NpusMe, IupaMmuIe ’
IpU3ME, MUpamMuIe Komb6uHupoBaHHOE 3aHsATHE
Tema 10.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP/KAHME
[Tpumepsl cummerpuii | CUMMETpUS B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY. 1.2.3
B mipodeccuun Ipumepol cummempuii 8 pabome cneyuaiucma no 31eKmpooo0opy008anuio. >

[TpakTHueckoe 3aHsATHe
Tema 10.8 Copeprxkanue y4eOHOTo MaTtepuasia
[IpaBunbpHbIE [ToHsiTHE PaBUILHOTO MHOTOrpaHHKUKa. CBOKCTBA MPABWJIbHBIX MHOTOTPAHHUKOB 1.2
MHOTOTPaHHUKH, UX | [IpakTUueckoe 3aHsATHE ’
CBOICTBa
Tema 10.9 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
Hunmusap, ero | Hunmuuap u ero sneMenTsl. CeueHne muinHapa (mapauielbHOE OCHOBAHUIO U OCH). 1,2
COCTaBJISIIOIIIKE. PasBeptka ummuuapa. Ceovicmea yuiunopa 6 3a0ayax npogpeccuoHarbHouU
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CeueHue UUIUHIPA

HAnpaeierHocmu.

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 10.10 Copeprxkanue y4eOHOTo MaTtepuasa

Konyec, ero | Konyc u ero osnementsl. CedyeHue KoHyca (MapajuleIbHOE OCHOBAHHUIO H 1.2

COCTaBJISOLIHE. IPOXOJslIee Yepe3 BEpIIMHY), KOHnYeckue ceueHus. PazpepTka koHyca ’

CeueHue KoHyca KomOuHMpoBaHHOE 3aHSATHE

Tema 10.11 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

VYceuennbli  KOHYC. | YceueHHbI KoHyC. Ero oOpasyiomas u BbicoTa. CedeHHE YCEYEHHOTO KOHYCa. 1.2

Ceyenne yced4eHHOrO | PeweHue npakmuko-opuenmuposanHblx 3a0au. ’

KOHyCa KomM0OnHMpOBaHHOE 3aHsATHE

Tema 10.12 Copepxanue yueOHOro MaTepuaa

lap u cdepa, ux | [ap u chepa. Bzaumuoe pacronoxenue chepbl u mrockoctu. Cedenue miapa, 12

ceueHus chepsl ’
Komb6uHMpoBaHHOE 3aHsATHE

Tema 10.13 IIpogeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPIKAHUE

[Tonsatue 06 oOweme | [Tonsatue 06 oObeMe Tema. O6vem KyOa u NPIMOY20IbHO2O NAPATIENenUneod.

Tena. OtnHomenune | Obvem npusmvl  u  yurunopa. OTHOUIEHWE OOBEMOB  IMOJOOHBIX — TEJl. 1,2,3

00beMOB  TOAOOHBIX | ['eOMETPUYUECKHIA CMBICI OTIPEISIUTENSI 3-T0 MOpsaKa

Tl Kom0OuHMpoBaHHOE 3aHsATHE

Tema 10.14 Copepxanue yueOHOro MaTepuana

O0beMbl 1 mromaau | OO0beMbl mUpamuIbl B KoHyca. O0beM miapa. [nomaam moBepXHOCTEH T 1,2

MOBEPXHOCTEH Tel KomOuHMpOBaHHOE 3aHSATHE

Tema 10.15 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

KombOunanuu KomOuHanuu reomeTpruueckux Ted. 1.2

MHOTOTPAaHHMKOB U | [lnowadu nogepxHocmeu KOMOUHUPOBAHHBIX 2e0MemPU4ecKux mell. ’

TEJ BpaLCHUS [TpakTHdeckoe 3aHsTHe

Tema 10.16 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME

['eomeTpuueckue Hcnonvzosanue xkombunayuii MHO202PAHHUKO8 U Mell 8paujeHus 8 NpPaKmuKo- 12

KOMOHMHAIINH Ha | OpUEHMUPOBAHHBIX 340aAYaAX ’

[IPaKTUKE [IpakTHdeckoe 3aHsATHE

Tema 10.17 Conepxanue yueOHOro MaTepuaa

Pemenne 3a1a4. | O0BbEeMbl U IIIOIIA U TOBEPXHOCTH MHOTOIPAaHHUKOB U TEJ BPAILLCHUS 1,2
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MHororpaHHuku u
TeNa BpaIlCHUs

KOHTpOJ’IbHaﬂ paﬁoTa Imo TemMe «MHOFOFpaHHI/IKH H TE€JIa BpalmcHUus»

Pazgen 11. KommiekcHbIe YHcJIa 6 OK-01, OK-02,
Tema 11.1 Copepxanue yueOHOro MaTepuaa OK-03, OK-04,
Komruiekcusie uncna | [lonarue kommiekcHoro uucia. COnpsiKeHHblE KOMILUIEKCHBIE YHCIIa, MOLYJb U OK-05, OK-06,
apryMEeHT KOMIUIEKCHOTo uucia. @Dopma 3amMcu KOMIUIEKCHOTO — 4Hcia 4 OK-07
(reomeTpuueckasi, TpUTOHOMETpUYecKas, anredOpamyeckas). Apudmernyeckue 1IK-1.3,
JIEHCTBUS C KOMILJIEKCHBIMH YHCJIAMU 1IK-1.4,
KoMOMHMPOBAHHOE 3aHATHE 1K-2.1
Tema 11.2 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHMUE
[Ipumenenue BoimonHeHnne  pacueToB € MOMOUIbIO  KOMIUIEKCHBIX — 4Hcel.  [lpumepwi 5
KOMIUIEKCHBIX YUCENl | UCNONb30BAHUS KOMNIEKCHBIX YUCel.
[TpakTHueckoe 3aHsATHe
Pa3nes 12. MHo:kecTBa. JjieMeHThI Teopuu rpagos 8 OK-01, OK-04,
Tema 12.1 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHMUE OK-05, OK-06
MHoxecTBa [Mousite MHOXKecTBa. IloamuOKecTBO. Onepanud ¢ MHOXKECTBaMH. Pewenue 5 K 1.3
NPUKIAOHBIX 300aY
KoMmOuHMpOBaHHOE 3aHATHE
Tema 12.2 IIpo¢eccoHAIBLHO-OPHEHTHUPOBAHHOE COAEPKAHUE
Oneparuu ¢ | Omepanuu ¢ MHOKECTBaMU. Peuterue npuxiaonsvix 3a0ay 2
MHOXECTBaMHU [TpakTHdeckoe 3aHsTHE
Tema 12.3 ITpodeccrnoHaILHO-OPUEHTHPOBAHHOE COJAEPKAHME
['padsr [Tonstue rpada. Ces3ublii rpad, aepeBo, HUKI Trpad Ha IIIOCKOCTU. Peuwenue 5
NPUKIAOHBIX 3a0aY
[TpakTrueckas pabora
Tema 12.4 Conep:xanne yaeOHOro MaTepuana
Pemenue 3aga4. | Omepauuu ¢ MHOXecTBamu. OmHcaHue peanbHBIX CUTYallMd C TOMOIIbIO )
Mmuoxectsa, I'padsl u | Maoxects. [Ipumenenne rpadoB K pelieHnIo 3a1a4
WX IPUMCHCHHUE KonTtposbHasi padora no teme «MHoKeCcTBAa. JJIeMEHThI TeOpUH rpadosy»
Pa3nes 13. Jy1eMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BePOSITHOCTEH 14 OK-01, OK-02,
Tema 13.1 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COACPKAHMUE 5 OK-03, OK-04,
OcHoBHble  mOHsTHSA | [lepecTaHOBKH, pa3sMelleHus], CodeTaHus. Peuenue npukiaduvlx 3a0a4 OK-05, OK-07
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KOMOWHATOPUKH

KoMOnHMpOBaHHOE 3aHATHE.

Tema 13.2 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHMNE
CoOpiTue, CoBMecTHBIE M HECOBMECTHbIE COOBITUS. TeopeMbl O BEPOATHOCTH CYMMBI
BEPOATHOCTD COOBITHH. VYCJIOBHAas BEpPOSTHOCTb. 3aBUCHUMbIE U HE3aBUCHUMBIE COOBITHS.
coopitus.  CrnoxxeHue | TeopeMbl 0 BEPOSITHOCTH IIPOU3BEICHUS COOBITHIA.
" yMHOXeHHUE | KoMOMHHPOBaHHOE 3aHATHE
BEPOATHOCTEN
Tema 13.3 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHME
BepostHocTh B | OTHOCHUTEbHAS YAaCTOTa COOBITUS, CBOWCTBO €€ yCTOMUMBOCTH. CTaTUCTUYECKOE
npo¢eCcCHOHATBHBIX orpejesieHue BeposaTHOCTH. OIeHKa BEPOSATHOCTH COOBITHSI.
3a/1a4ax Pewenue npuknaduwix 3a0ay, umerowux 6eposmHOCMHbLI Xapakmep.

[TpakTHueckoe 3aHsATHE
Tema 13.4 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHMNE
JuckperHas Bunel cinyuailinpix BenuuuH. OmnpezeneHue AMCKPETHOM CiydyallHOM BETMYMHBI.
Clly4aliHas BEJIMYMHA, | 3akon pacnpedenenuss OUCKPemHOU CAV4auHou eeaudunvl. FEe uucnogvle
3aKOH €¢ | Xxapakxmepucmuxu
pacnpeneseHus KomOuHMpoBaHHOE 3aHATHE
Tema 13.5 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE
3anauu Bapuanuonnsiii psa. Ilonuron wactor u rucrorpamma. Cmamucmuueckue
MaTeMaTH4eCKOI Xapakmepucmuky psaoa HaAOI00aeMvlX OAHHLIX 6 pabome  Cheyudalucma no
CTaTUCTUKH 971eKMpPo0OOPYO0BAHUIO.

Kom06uHMpoBaHHOE 3aHATHE
Tema 13.6 IIpo¢eccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPIKAHUE

CocraBiieHue TaOJIHIL
u JAarpamMm Ha
MIPAKTHKE

[lepBuunass ~ 00paboTKa  CTATUCTHYECKUX  JaHHBIX. [ paduueckoe  uxX
npencraBicHne. HaxoxaeHne cpeqHuX XapakKTepUCTHK, HAOIF01aeMbIX JaHHbBIX.
Ilpeocmasnenue oannvix. 3adauu mamemamudeckou CMamucmuku 6 pabome
cneyuanucma no 31eKmpoooopyo008anuio.

HpaKTI/I‘IeCKOG 3aHATUC

Tema 13.7

Pemenne 3a1ad.
DJIEeMEHTHI
KOMOWHATO-PUKH,
CTaTHCTUKH W TEOPUU

Copeprxkanue y4eOHOro Matepuasa

OneMeHTsl KoMOuHaTopuku. CoObITHE, BEpOSATHOCTH cOObITHA. CroXeHue u
YMHO>KEHHUE BEPOATHOCTEN

KontpoabHasi padora mo teMe «J1eMeHTbl KOMOMHATOPUKH, CTATUCTHKH M
TEOPHH BEPOATHOCTEI)

IIK-1.3,
I1IK-1.4,
I1K-2.1
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BEPOSATHOCTEN

Paznen 14. YpaBHeHNsI M HEPABEHCTBA 14
Tema 14.1 Copeprxkanue y4eOHOTo MaTtepuasa
PaBHOCHIIBHOCTH PaBHOCHIIBHOCTD YpaBHEHUI U HepaBeHCTB (ompezencHus). OCHOBHBIE TEOPEMBI O
ypaBHEHUN U | paBHOCWJIBHBIX I€pexojaXx B YpaBHEHHUAX U HepaBeHcTBax. OOIIMe MeTojbl
HepaBeHCTB. OOWIME | pelueHus ypaBHEHUIl: Mmepexo/] OT paBeHCTBA (YHKIHUH K PaBEHCTBY apryMEHTOB 2 1,2
METO/Ibl PEIICHUS JUISl MOHOTOHHBIX (PYHKIIMI, METOJ] pa3ioKE€HUsI HA MHOXXHUTENU, METOJI BBEJICHUS
HOBOH nepeMeHHO!, PYHKIHMOHAIbHO-TpaUIeCKUi METO
Komb6uHMpoBaHHOE 3aHATHE
Tema 14.2 Copep:xanne yaeOHOro MaTepuana
I'papuueckuii merox | OOIIHME METOIBI PEIICHHS HEPABEHCTB: MIEPEXO OT CpaBHEHHS 3HAYCHUI (YHKIIHI
pelieHys YpPaBHEHUH, | K CpPaBHEHUIO 3HAUEHUH apryMeHTOB IS MOHOTOHHBIX (DYHKIHUH, MeTox ) 12,3
HEPaBEHCTB WHTEPBAJIOB, (YHKIMOHATBHO-TpapuiIecKuid MeToA. ['padudeckuii  MeToj >
pellIeHUs] YpaBHEHUN 1 HEPAaBEHCTB
KomOuHMpoBaHHOE 3aHATHE
Tema 14.3 Copeprxkanue y4eOHOro Matepuasa
YpaBHEeHUS u | Onpenenenue Monynsd. PackpeitTue Moaynst mo ompeneneHuto. Ilpocreiimme
HEPaBEHCTBA C | ypaBHEHHUs U HEPABEHCTBA ¢ MoayieM. [I[puMeHeHre paBHOCHUIIBHBIX IIEPEXOJ0B B 4 1,2,3
MOJTyJIeM OINPECIICHHBIX TUIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM
Kom06uHMpoBaHHOE 3aHsATHE
Tema 14.4 Copep:xanue yaeOHOro MaTepuana
VYpaBHeHus 1 | 3HakoMCTBO ¢ mapamerpom. Ilpocreiimme ypaBHEHHST MW HEPaBEHCTBA C 5 1.2
HEpaBeHCTBA ¢ | mapaMeTpom ’
napaMmeTrpamu KomOuHMpoBaHHOE 3aHATHE
Tema 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME
CocraBnenue U | PeuwieHue mekcmogulx 3a0ay npoghecCuoHaIbHO20 CO0ePHCAHUSL
pemienne npodeccuo- | [IpakTHIeCKOe 3aHATHE 2 1,2,3
HaIbHBIX  3a7ad ¢
IIOMOIIBI0 YPABHEHUI
Tema 14.6 ConeprxkaHue yu4eOHOTo MaTepuaa
Pemenne 3a1a4. | OOue MeTo/bl pelieHns ypaBHEHUN. YpaBHEHUSI U HEPABEHCTBA C MOAYJIEM U C > 1.2.3
VpaBHeHHsI U | mapaMeTpamu T
HEPaBEHCTBA [IpakTHueckoe 3aHsATHe

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK-1.3,
[1IK-1.4,
IIK-2.1.
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Beero | 272
TeopeTnyeckue 3aHATUS 122
[IpakTuyeckue padoter | 150
B TOM YHCJIC
IIpogheccuonanvro-opuenmuposanHvle 3aHAMUS 100
Koumponvnas paboma 24
[IpoMexkyToyHas arTecTanus 12
KoHncynpranuu 16
Hroro | 300

Jl1s xapaKTepUCTUKU YPOBHSI OCBOEHMSI y4eOHOT0 MaTepHralia UCIOIb3YIOTCS CleAyole 0003HAYEeHHUS:

1 — 03HaKOMHUTENBbHBIN (Y3HaBaHUE paHee U3yUYCHHbIX 00BEKTOB, CBOMCTB);

2 — penpoayKTUBHBIN (BBINOJIHEHUE AESITEILHOCTU IO 00pa3ily, UHCTPYKIIMU WM MO/ PYKOBOJCTBOM)
3 — IpOAYKTUBHBIHN (IUTAHUPOBAHHE U CAMOCTOSTEILHOE BBIIIOJHEHUE IEATEIIbHOCTH, pellieHHe MPOOIeMHBIX 3a1a4)
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4. YCJI0OBUSA PEAIN3ALINU TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM YYEFHOU JUCIUTILINHBI
4.1. TpeGoBaHusl K MaTepPHAJBLHO-TEXHUYECKOMY O0ecneyeH U0
O6opynoBaHue yueOHOTO KaOMHETA!
- IOCAJJ0YHbIE MECTA 110 KOJIMYECTBY 00YyUaIOLIUXCS;
- pabouee MecTo MpenoaaBaTens;
- KOMIUIEKT y4eOHO-HArJIsAIHBIX TTOCOOUIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB;
- 3aJ1aHUs AJI1 KOHTPOJIBHBIX paloT;
- Ipo(heccroHaIbHO OPUEHTUPOBAHHBIE 3a/1aHNUS;
- MaTepuaibl IK3aMEHa.

Texaudeckue cpecTBa 00ydeHUS:

- TIEPCOHAJBHBIA  KOMMBIOTEP C  JIMIICH3UOHHBIM  MPOTPAMMHBIM
o0OecIeueHuEM;

- IPOCKTOP C DKPAHOM.

3aisl:
bubnroreka, YNTAIBHBIN 3aJ1 C BBIXOJOM B c€Th MIHTEpHET.

4.2. UudopmanmnonHoe odecnevyeHne 00yueHust

Ilepeuenb pekOMEHIyeMbIX Yy4eOHBIX U3naHuld, HHTEepHET-pecypcos,
JIOTIOJIHUTEIIBHOM JINTEPATYPBI

4.2.1. OcHOBHBIC eYaTHbIC U3IAHUS:

1. MaremaTtuka: anrebpa W Hayaja MaTeMaTUYeCKOro aHalu3a,
reoMmeTpusi. Ainredpa v Hayaja maremaTudeckoro aHaimza. 10-11 xnacc. AnuMoB
III.A., Konsrun FO.M., TkaueBa M.B. u npyrue. - M: IIpocsemenue, 2022.

2. Maremaruka: anarebpa W Hayajlla MAaTeMaTHYEeCKOro aHaju3a,
reometpusi. ['eomerpus. 10-11 kmacc. Aranacsu JI.C., byty3oB B.®., Kagomues
C.b. u npyrue. - M: IIpocenienue, 2022.

3. Marematrka: anreOpa W Hayajlla MaTeMaTHYECKOTO aHaJH3a,
reometpusi. 10—11 kmaccel. Anrebpa ¥ Havalla MaTeMaTUYECKOro aHainuza. B 2 u.
Yacte 1: YueObHuk nns ywammxcsi oOpa3oBaTeNbHBIX OpraHu3anuii (06a30BbIN
ypoBenb)/Mopakosuu A.I'., CemenoB I1.B.; Yacts 2. 3agayHuKk sl yyaliuxcs
oOpa3oBareibHbIX OpraHu3anuil (0a3oBblii ypoBeHb)) Mopakosuu A.l. u apyrue;
nox pegakuuein Mopakosuua A.I'. - M: Muemo3suna, 2021.

4. MaremaTtuka: anrebpa UM Hayaja MaTeMaTUYeCKOro aHalu3a,
reometpus. ['eomerpus. 10 knacc. Anekcanapos A./l., Bepuep A.JL., Peoxuk B.A.
- M: IlIpocsemenne, 2021. Maremaruka: ajredpa W Hadaja MaTeMaTHYECKOTO
aHanuza, reomerpus. ['eometpusi. 11 kmacc. AnekcannpoB A.Jl., Bepuep A.JL,
Pooxuk B.U. - M: TIpocseienue, 2021.

3. Maremaruka: anreOpa W Hayajlla MaTeMaTHYEeCKOTO aHaJu3a,
reometpus. 10 kimacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "I[IpocBemienue".
6. Maremaruka: anreOpa W HaJajlla MAaTeMAaTHYECKOTO aHaJW3a,

reomerpus 11 kiace. Bepuep A.JI., Kapn A.Il. M3gatensctBo "lIpocBemenne.
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7. Marematuka: anreOpa W Hayajlla MAaTeMaTHYEeCKOTO aHaJW3a,
reoMeTpusi. Anrebpa W Hadajga MaTeMaTHYecKoro aHaimsa (B 2 dactsax) (B 2
gacTsax). 10-11 xmacc. Yacts 1: Mopakosuu A.I'., CemenoB IL.B.; Yacts 2:
Mopnkosnuy  A.I'. m ngpyrme; mnox pemakumern Mopakosuua Al. "HMOILL
MHEMO3H1HA".

4.2.2. /lonoJHUTEIbHBbIE IEYATHbIE U3aHUS:

1. Hanasn A.A. Matematuka: yueOHuk. - M.: ®opym: Uudpa-M, 2021.
— 544 c. — (Cpennee npodeccroHaarHOe 00pa30BaHUE).

2. HNanasa A.A. COopHUK 3a/ay 10 MaTeMmaTuKe: ydeOHoe mocobue. -
M.: ®opym: Huppa-M, 2021. — 352 c. — (Cpeanee mnpodeccruoHaIbHOE
oOpasoBaHue).

3. ITexnenkuit U.JI. Maremaruka: y4de0. /uIsl CTyA. YUPSXKIACHUN Cpejl.
npod. oopazoBanus. — M.: 3narensckmii meHTp «Akagemus», 2018. — 320 c.

4. boromonos H.B., Camoiinenko II.M. Marematuka: y4eOHHK ISt
npukiaaaHoro 6akanaspuara. — M.: U3parensctBo FOpaiit, 2019. — 401 c.

3. boromonos, H. B. Ilpakruueckue 3aHsITHS 110 MaTEMATHKE : y4eOHOE
nocodbue s cpeaHero npodeccruonaibHoro odpazosanus / H. B. boromonos. —
MockBa : WznmarensctBo [Opaiit, 2016. — 495 c. — (IIpodeccuonanpuoe
oOpasoBaHue). — ISBN 978-5-9916-6107-2. — URL.:
https://urait.ru/bcode/387402

4.2.3. DJIeKTPOHHbIE U3IAHUS:

1. bubnuoxny0.Py. OnekTpoHHble KHHMIUM A1 oOpa3oBaHus, OH3HEca,
nocyra. - URL: http://biblioclub.ru/

2. Bcepoccuiickue wunTepHer-onumnuaasl. - URL:  https://online-
olympiad.ru

3. Enunas xomnekmus 1mudpoBeix oOpa3zoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru /

4. Nudopmarmonnas cucreMa «Enunoe OKHO JIOCTyIa K
oOpa3zoBareiabHbIM pecypcam». - URL: http://window.edu.ru /

5. Hayunas AJIEKTPOHHAs oubnuorexa (HOB). - URL.:
http://www.elibrary.ru

6. OTtkpbIThIl KOMUIeMK. MaremaTtuka. - URL: https://mathematics.ru

7. IToBTopum marematuky. - URL: http://www.mathteachers.narod.ru

8. CopaBoyHHMK 10 MareMaTWke [  [KoJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm

9. Cpennsis MaTeMaTuueckas VHTEPHET IIKOJIA. - URL:
http://www.bymath.net /

10. ®enepanpHbii  moptan «Poccuiickoe o6pazoBanme». - URL:

http://www.edu.ru /
11. ®enepanbHblii IEHTP UHHOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB. -
URL.: http:/fcior.edu.ru /
5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS

OBIIEOBPA3OBATEJIbHOM YYEFHOU JUCIUILIVHBI
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«MATEMATUKA»

KoHTpo/ib u ouleHKa Ppe3yJbTaTOB OCBOCHHUS 0O0IIe00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCLMILUIMHAPHBIE Pe3yJIbTaThl, HAIIPABICHHbIE
Ha (opMHUpOBaHHE OOMIMX U MPOPECCHOHAIBHBIX KOMIIETEHUUU IO pa3fenaMm U
TEMaM CcoAepkKaHHs yd4eOHOro MaTepuaja U OCYIIECTBISETCS MPENoJaBaTesieM B
X0/le (POHTAIBHBIX M HMHAMBUAYAJIbHBIX OMNPOCOB, B MPOIECCE IPOBEACHUS
7a00paTOpPHBIX, MPAKTUYECKUX pPabOT, TECTUPOBAHUS, a TaKXKE€ BBINOTHEHUS

HHAWBUAYAJIBbHBIX SaHaHHﬁ, IMPOCKTHBIX pa60T, HCCHGﬂOB&HHﬁ.

Oomas/ Pa3nen/Tema THIl OlleHOYHBIX
npodeccuoHaIbHAasI MeponpusiTHi
KOMIIeTEeHITHS
OK 01. P 1, Tema 1.1 II-o/c*, 1.2I1-0/c, 1.3 | TectupoBanue
Beibupates  cnoco6sr! | I1-o/c, 1.411-0/c, 1.5, 1.6 VYcrHbIl onpoc
peteHust 3amgad | P 2, Temnr 2.1, 2.2 I1-0/c, 2.3 I1-0o/c, | MaTeMaTH4eCKHil TUKTAHT
npodeccuoHaNbHOM 2.4,2.511-0/c, 2.6 NunuBunyanbHas
JIeATEIILHOCTH P 3, Temsr 3.111-o/c, 3.2, 3.3 I1-0/c, | camocTosiTenpHas paboTa
MPUMEHUTEIHHO 34 [IpencraBieHne pe3ynbTaToOB
K paznuunbeiM | P 4, Temsr 4.1, 4.2, 4.311-0/c, 4.4, MPaKTUYECKUX PaboT
KOHTEKCTaM 4.5 Brimonnenue MPAKTHUKO-
P 5, Temst 5.111-0/c, 5.2, 5.3, 5.4 OpUEHTUPOBAHHBIX,
P 6, Temsl 6.1, 6.2, 6.3 IT-0/c, 6.4, npodeccuoHaIbHO-
6.5, 6.6 I1-o/c, 6.7 OPUEHTUPOBAHHBIX 3a/IaHHH,
P 7, Temnt 7.1, 7.2, 7.3, 7.411-0/c, | MeXAUCIMILTUHAPHBIX
7.5, 7.611-o/c, 7.7 Il-o/c, 7.8, 7.9, | 3amanuii
7.10,7.11 3amra TBOpUECKUX padoT
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 3ammuTa VH]IUBUy QIbHBIX
8.6I1-o0/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 MIPOEKTOB
IT-o/c, 8.11 CocraBieHue KOHCIIEKTOB,
P9, Temsr 9.1,9.2,9.3,9.4,9.51- | tabnuil, cxeMm, KJIacTEPOB IO
o/c, 9.6 TeEME
P 10, Temst 10.1 IT-0/c, 10.2 IT-o/c, | KonTponsHas pabota
10.3 I1-o/c, 10.4 I1-o/c, 10.5 IT-o/c, | BrimoaneHue
10.6, 10.7 IT-0/¢,10.8,10.9 I1-o/c, 9K3aMEHAIlMOHHBIX 3aJaHui
10.10, 10.11I1-0/c, 10.12, 10.13 TI-
o/c, 10.14, 10.15 IT-o/c, 10.16 TI-
o/c, 10.17
P11, Temsr 11.1, 11.2 IT-o/c
P 12, Temsr 12.1 I1-o/c, 12.2 T1-o/c,
12.311-0/c, 12.4
P 13, Temnr 13.1 I1-o/c, 13.2 I1-o/c,
13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,
13.6 IT-o/c
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6
OK 02. P 1, Tema 1.1 IT-o/c, 1.2I1-0/c, 1.3 | TectupoBanue
Hcnons30Bath IT-o/c, 1.411-0/c, 1.5, 1.6 YcTHBIN onipoc

* Ipoeccuonanvio-opuenmuposanioe cooepacanue
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COBpPEMEHHBIE P 2, Temn 2.1, 2.2 I1-0/c, 2.3 T1-o/c, | MaTtemaTuyecKuii JUKTAHT
cpeacTna nowcka, | 2.4, 2.5 I1-o/c, 2.6 NunuBuayanbHas
aHaju3a u | P 3, Temsr 3.111-0/c, 3.2, 3.3 II-o/c, | camocTosiTenbHas paboTa
WHTEpIpEeTaIun 3.4 IIpencraBnenue pe3ysbTaTOB
uHpOpMaInH, u| P4, Temn 4.1, 4.2, 4.311-0/c, 4.4, MPAKTHYECKHUX padoT
nH(pOpMaITMOHHBIE 4.5 CocraBneHue KOHCIIEKTOB,
TEXHOJIOTHH mig | P 5, Temsr 5.111-0/c, 5.2,5.3,5.4 TaONUIl, CXeM, KIACTepOB IO
BBITTOJTHCHUS 3aga4 | P 6, Temn1 6.1, 6.2, 6.3 I1-o/c, 6.4, TEME
npohecCHoHaANBHOM 6.5, 6.6 I1-o/c, 6.7 Brimonnenue MPAKTUKO-
JIeATEITbHOCTH P 7, Temmr 7.1, 7.2, 7.3, 7.411-0/c, | OpueHTUPOBAHHBIX,

7.5, 7.6I1-0o/c, 7.7 II-o/c, 7.8, 7.9, | mpodeccnonambHO-

7.10,7.11 OPUEHTUPOBAHHBIX 3aJaHUM,

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, MEXIUCIUTUTMHAPHBIX

8.6I1-o/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 3aJaHUI

IT-o/c, 8.11 3amuTa TBOPUYECKHUX paboT

P9, Temr19.1,9.2,9.3,94,9511- | 3amura VHIUBUy aIbHBIX

o/c, 9.6 IPOEKTOB

P 10, Temsr 10.1 [T-o/c, 10.2 [T-o/c, | KontponbHas pabota

10.3 I1-o/c, 10.4 I1-o/c, 10.5 IT-o/c, | BrlmoaneHue

10.6, 10.7 IT-0/¢,10.8,10.9 I1-o/c, SK3aMEHAIlMOHHBIX 3aJaHui

10.10, 10.1111-0/c, 10.12, 10.13 TI-

o/c, 10.14, 10.15 TI-o/c, 10.16 I1-

o/c, 10.17

P11, Temsr 11.1, 11.2 IT-o/c

P 12, Temsr 12.1 IT-0/c, 12.2 IT-0/c,

12.311-0/c, 12.4

P 13, Temsr 13.1 IT-o/c, 13.2 IT-0/c,

13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,

13.6 I1-o/c

P 14, Temur 14.1, 14.2, 14.3, 14 .4,

14.5 T1-o/c, 14.6
OK 03. P 1, Tema 1.1 II-o/c, 1.2I1-o0/c, 1.3 | TectupoBanue
[TnaaupoBath u | IT-o/c, 1.411-0/c, 1.5, 1.6 YcTHBIN onpoc
peanr30BbIBATh P 2, Temn1 2.1, 2.2 I1-o/c, 2.3 I1-o/c, | MaTemMaTHYECKHUI JUKTaHT
COOCTBEHHOE 2.4,2.5I1-o0/c, 2.6 NuauBuayanbpHas
npodeccuonanibioe u | P 3, Temsr 3.111-o0/c, 3.2, 3.3 II-o/c, | camocTosTensHas padora
JUYHOCTHOE pa3Butue, | 3.4 [IpeacraBnenue pe3ysbTaTOB
npeanpunumartenseky | P 4, Temsr 4.1, 4.2, 4.311-o/c, 4.4, MPaKTUYECKUX PaboT
10 JesaTesNbHOCTh B | 4.5 Brimonnenune [IPaKTUKO-
npodecCuoHaIbHON P 5, Tems! 5.111-0/c, 5.2,5.3,5.4 OPUEHTHUPOBAHHBIX,
cdepe, wucnomws3zoBath | P 6, Temsr 6.1, 6.2, 6.3 T1-o/c, 6.4, npodeccuoHaIbHO-
3HAHUS mo | 6.5, 6.6 I1-o/c, 6.7 OpPUEHTHUPOBAHHBIX 3aJaHUM,
(dbuHAHCOBOM P 7, Temnt 7.1, 7.2, 7.3, 7.4I1-0/c, | MeXIUCIUILTUHAPHBIX
IPaMOTHOCTH B | 7.5, 7.6II-o/c, 7.7 II-o/c, 7.8, 7.9, | 3amanuii
pa3IU4YHBIX 7.10,7.11 3amTa TBOpUECKUX padoT
JKM3HEHHBIX P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 3ammura VHJIUBUy aJIbHBIX
CUTYaIUIX 8.6I1-o0/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 MIPOEKTOB

IT-o/c, 8.11 KoHnTtponbHas padota

P9, Temsr 9.1,9.2,9.3,9.4,9.511- | Bemmonnenue

o/c, 9.6
P 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c,
10.3 IT-o/c, 10.4 IT-o/c, 10.5 I1-o/c,

9K3aMCHalIlMOHHBIX SaI[aHI/Iﬁ
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10.6, 10.7 I1-0/¢,10.8,10.9 IT-o/c,
10.10, 10.1111-0/c, 10.12, 10.13 TI-
o/c, 10.14, 10.15 I1-o/c, 10.16 I1-
o/c, 10.17

P11, Temsr 11.1, 11.2 IT-o/c

P 12, Temnr 12.1 I1-o/c, 12.2 I1-o/c,
12.3I1-0/c, 12.4

P 13, Temmr 13.1 I1-o/c, 13.2 I1-o/c,
13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,
13.6 I1-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

OK 04. P 1, Tema 1.1 IT-o/c, 1.2I1-0/c, 1.3 | TectupoBanue
DddexTrrHO IT-o/c, 1.411-0/c, 1.5, 1.6 YcTHBIH ompoc
B3aumojercteoBath u | P 2, Temsl 2.1, 2.2 T1-o/c, 2.3 I1-o/c, | MaTemMaThueCKUi JUKTAHT
paboratb B | 2.4,2.51II-0/c, 2.6 NunuBunyanpHas
KOJUIEKTHBE u | P 3, Temsr 3.111-0/c, 3.2, 3.3 II-o/c, | camocTosiTenbHas paboTa
KOMaH/Ie 3.4 [IpencraBnenue pe3ysibTaTOB

P4, Temn1 4.1, 4.2, 4.311-0/c, 4.4, MPaKTUYECKUX padboT

4.5 Brinonnenue MPaKTUKO-

P 5, Temsr 5.111-0/c, 5.2,5.3,5.4 OpUEHTUPOBAHHBIX,

P 6, Temrl 6.1, 6.2, 6.3 I1-0o/c, 6.4, podeCCHOHAIBHO-

6.5, 6.6 I1-o/c, 6.7 OpPUEHTHUPOBAHHBIX 3a/1aHUM,

P 7, Temmr 7.1, 7.2, 7.3, 7.411-0/c, | M&XXIUCIUIUTMHAPHBIX

7.5, 7.6I1-0o/c, 7.7 II-o/c, 7.8, 7.9, | 3amanuii

7.10, 7.11 CocraBneHue CXEM,

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, KJIACTEPOB T10 TEME

8.6I1-o/c, 8.7, 8.8 II-o/c, 8.9, 8.10 3ammTa TBOPUYECKUX paboT

[T-o/c, 8.11 3amura VHAMBU1YyaJIbHBIX

P9, Temb1 9.1,9.2,9.3,94,9.511- | npoekToB

o/c, 9.6 Konrponbnas padora

P 10, Temsr 10.1 I1-o/c, 10.2 IT-o/c, | Beimoanenue

10.3 I1-o/c, 10.4 I1-o/c, 10.5 IT-0/c, | sK3aMEHAIIMOHHBIX 3aJaHUN

10.6, 10.7 I1-0/¢,10.8,10.9 I1-o/c,

10.10, 10.1111-0/c, 10.12, 10.13 TI-

o/c, 10.14, 10.15 II-o/c, 10.16 I1-

o/c, 10.17

P11, Temsr 11.1, 11.2 IT-0/c

P 12, Temsr 12.1 IT-0/c, 12.2 I1-0/c,

12.3I1-0/c, 12.4

P 13, Temsr 13.1 IT-0/c, 13.2 IT-0/c,

13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,

13.6 I1-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 T1-o/c, 14.6
OK 05. P 1, Tema 1.1 II-o/c, 1.2I1-o0/c, 1.3 | TectupoBanue
OcCymIecTBISITh IT-o/c, 1.4I1-0/c, 1.5, 1.6 YcTHBIN ompoc
YCTHYIO u| P2, Temnr 2.1, 2.2 I1-0/c, 2.3 I1-o/c, | MaTemMaTHYEeCKHI TUKTaHT
MMACbMEHHYIO 2.4,2.51I-0/c, 2.6 NunuBuayanbHas
KOMMYHUKAIUIO Ha | P 3, Temsr 3.1I1-0/c, 3.2, 3.3 II-o/c, | camocTosATenbHas paboTa
roCy/1apCTBEHHOM 34 [IpencraBieHune pe3ynbTaToB
SI3BIKE Poccuiickoii | P 4, Temsr 4.1, 4.2, 4.311-0/c, 4.4, MPaKTUYECKUX PaboT
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Oenepauun ¢ yuyetom | 4.5 Breinonnenue MIPAKTUKO-
0COOEHHOCTEH P 5, Temsr 5.111-0/c, 5.2,5.3,5.4 OPHUEHTUPOBAHHBIX,
COLIMATIBLHOTO u|P6,Temrr 6.1, 6.2, 6.3 I1-o/c, 6.4, npodeccuoHaIbHO-
KYJIbTYPHOTO 6.5, 6.6 I1-o/c, 6.7 OpPUEHTHUPOBAHHBIX 3aJaHUM,
KOHTEKCTa P 7, Temnt 7.1, 7.2, 7.3, 7.411-0/c, | MeXIUCIUILTUHAPHBIX

7.5, 7.611-o/c, 7.7 Il-o/c, 7.8, 7.9, | 3amanuii

7.10,7.11 CocraBieHue KOHCIICKTOB,

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, Ta0NHI], CXEM, KJIACTepOB IO

8.6I1-o0/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 TEME

IT-o/c, 8.11 3ammuTa TBOPUYECKUX paboT

P9 Temsr 9.1,9.2,9.3,94,9.51I- | 3ammura WHJUBUTy aIbHBIX

o/c, 9.6 MIPOEKTOB

P 10, Temsr 10.1 I1-o/c, 10.2 [1-o/c, | KonTponbHas pabora

10.3 IT-o/c, 10.4 I1-o/c, 10.5 IT-o/c, | BrimoaneHue

10.6, 10.7 IT-0/¢,10.8,10.9 I1-o/c, 9K3aMEHAIlMOHHBIX 3aJaHui

10.10, 10.111T-o0/c, 10.12, 10.13 II-

o/c, 10.14, 10.15 IT-o/c, 10.16 TI-

o/c, 10.17

P11, Temsr 11.1, 11.2 IT-o/c

P 12, Temnr 12.1 I1-o/c, 12.2 I1-o/c,

12.311-0/c, 12.4

P 13, Temnr 13.1 I1-o/c, 13.2 I1-o/c,

13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,

13.6 IT-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 06. P 1, Tema 1.1 IT-o/c, 1.2I1-0/c, 1.3 | TectupoBanue
[TposiBasATH IT-o/c, 1.411-0/c, 1.5, 1.6 YcTHBIH orpoc
IPaKJaHCKO- P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, MaremaTHYeCKUI JUKTAHT
MaTPUOTUUYECKYIO 8.6I1-o/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 NunuBuayanbHas
MTO3UIHUIO, IT-o/c, 8.11 camMocCTosITeNIbHas paboTa
JIEMOHCTPUPOBATh P9, Temn1 9.1,9.2,9.3,94,9.511- | IlpencraBieHue pe3yJbTaToOB
OCO3HAHHOE o/c, 9.6 IIPAKTUYECKUX paboT
noBegenre Ha ocHoBe | P 10, Temnr 10.1 I1-o/c, 10.2 I1-o/c, | BrimoaneHue MPaKTUKO-
TPAAUIIMOHHBIX 10.3 IT-o/c, 10.4 I1-o/c, 10.5 [1-0/c, | OpUEHTUPOBAHHBIX,
00I11eYEeIOBEYECKUX 10.6, 10.7 IT-0/¢,10.8,10.9 I1-o/c, podeCCHOHAITBHO-
nenHocredd, B tom | 10.10, 10.1111-0/c, 10.12, 10.13 TI- | OpUEHTUPOBAHHBIX,
YHCIe c ydyetoM | o/c, 10.14, 10.15 TI-o/c, 10.16 I1- MEKIUCIUTITMHAPHBIX
rapMOHH3AIIH o/c, 10.17 3a/laHui
MekHanmuoHanbHEIX U | P 14, Temsur 14.1, 14.2, 14.3, 14 .4, 3ammTa TBOPUYECKUX paboT
MEXKPEJIIUTUO3HBIX 14.5 IT-o/c, 14.6 3amura VHJVBHTy aJIbHBIX
OTHOIIICHUM, MIPOEKTOB
MPUMEHSTh CTaHIAPTHI KonTponbnas pabota
AHTUKOPPYIIIUOHHOTO Brimonnenue
MTOBECHUS AK3aMEHAIIMOHHBIX 3aJIaHUH
OK 07. P 1, Tema 1.1 IT-o/c’, 1.2IT-0/c, 1.3 | TectupoBanue
ConelicTBOBaThL IT-o/c, 1.4I1-0/c, 1.5, 1.6 YcTHBIN ompoc
COXpaHEHUIO P 2, Temn1 2.1, 2.2 I1-o/c, 2.3 I1-o/c, | MaTeMaTHYECKHUI TUKTaHT
OKpyXxaroreii cpensl, | 2.4, 2.5 I[1-o/c, 2.6 NunuBunyanpHas
pecypcocoepexxennto, | P 3, Temsr 3.111-o0/c, 3.2, 3.3 Il-o/c, | camocTosTenpHas paboTa

> [Ipogheccuonanvho-opuenmuposanioe cooepaicanue
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MPUMEHSTH 3HaHus 00 | 3.4 IIpencraBnenue pe3ysbTaTOB
W3MEHEHUH KJIMMaTa, P 4, Temn1 4.1, 4.2, 4.311-0/c, 4.4, MPaKTUYECKUX PaboT
MPUHLATIBI 4.5 Brinonnenune MIPAKTUKO-
OEepeKITUBOTO P 5, Temsr 5.111-0/c, 5.2,5.3,5.4 OPHUEHTUPOBAHHBIX,
MIPOU3BOJICTBA, P 6, Tems! 6.1, 6.2, 6.3 I1-0/c, 6.4, npodeccuoHaIbHO-
¢ pexTHBHO 6.5, 6.6 I1-o/c, 6.7 OPHUEHTUPOBAHHBIX,
JIeHCTBOBAThH B P 7, Temnt 7.1, 7.2, 7.3, 7.4I1-0/c, | MeXIUCIUILTUHAPHBIX
Ype3BbIYAHBIX 7.5, 7.611-o/c, 7.7 Il-o/c, 7.8, 7.9, | 3amanuii
CHUTYyaLHSX 7.10,7.11 CocraBnenue KOHCIIEKTOB,

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, Ta0NHI], CXEM, KJIACTepOB IIO

8.6I1-o0/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 TEME

IT-o/c, 8.11 3ammuTa TBOPUYECKUX paboT

P9 Temsr 9.1,9.2,9.3,94,9.51I- | 3ammra WHUBUTy aIbHBIX

o/c, 9.6 MIPOEKTOB

P 10, Temsr 10.1 I1-o/c, 10.2 [1-o/c, | KonTponsHas pabora

10.3 I1-o/c, 10.4 I1-o/c, 10.5 IT-o/c, | BrimoaneHue

10.6, 10.7 IT-0/¢,10.8,10.9 I1-o/c, SK3aMEHAIlMOHHBIX 3aJaHui

10.10, 10.11 IT-o/c, 10.12, 10.13 II-

o/c, 10.14, 10.15 IT-o/c, 10.16 TI-

o/c, 10.17

P11, Temsr 11.1, 11.2 IT-o/c

P 12, Temnr 12.1 I1-o/c, 12.2 I1-o/c,

12.3I1-0/c, 12.4

P 13, Temnr 13.1 I1-o/c, 13.2 I1-o/c,

13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,

13.6 IT-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6

P 1, Tema 1.1 II-o/c, 1.2 TI-o/c, 1.3 | TectupoBanue

IT-o/c, 1.4 I1-o0/c, 1.5, 1.6 YcTHBIH ompoc

P 6, Temsr 6.1, 6.2, 6.3 I1-0/c, 6.4, MaremMaTH4eCKHH TUKTAHT

6.5, 6.6 I1-o/c, 6.7 NunuBuayanbHas

P 7, Temwm 7.1, 7.2, 7.3, 7.4 TI-o/c, | camocTosTeIbHAS paboTa

7.5, 7.6 II-o/c, 7.7 TI-o/c, 7.8, 7.9, | [IpencraBieHue pe3ynbTaTOB
K 1.3 7.10,7.11 IIPAKTUYECKUX padoT
OpFaI‘-H/;SOBI)IBaTL P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | 3ammura TBOpUeCcKUX paboT

I1-o/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 I1- 3ammura WHIMBUTyJTbHBIX
ITOCTaBKH
>1eKTPUUECKOfi o/c, 8.11 MIPOEKTOB

P9, Temsr 9.1,9.2,9.3,9.4,9.511- | KourponsHas pabora
SHEPTUH

o/c, 9.6 Brinonnenue

MOTPEOUTETISIM C
IPUMEHEHUEM CPEJICTB

P 10, Temsr 10.7 IT-0/c, 10.9 IT-o/c,
10.13 IT-o/c

3K3aMEHAIIMOHHBIX 3aJaHUuN

ABTOMATHIATIH. P 11. Tema 11.2 TI-o/c

P 12. Tema 12.3 [1-o/c

P 13, Temsr 13.1 IT-0/c, 13.2 IT-0/c,

13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,

13.6 I1-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 T1-o/c, 14.6
IIK 1.4. P 1, Tema 1.1 II-o/c, 1.2I1-o0/c, 1.3 | TectupoBanue
O0ecrieunBarh IT-o/c, 1.4I1-0/c, 1.5, 1.6 YcTHBIN ompoc
CcOoOJI0IcHHNE P 6, Temrl 6.1, 6.2, 6.3 I1-0o/c, 6.4, MaTtemMaTHUeCKUH JUKTAHT
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6.5, 6.6 I1-o/c, 6.7

P 7, Tems 7.1, 7.2, 7.3, 7.411-0/c,
7.5, 7.6I1-0o/c, 7.7 II-o/c, 7.8, 7.9,
7.10,7.11

NunuBunyanbHas
CaMOCTOSITENIbHAs paboTa
IIpencraBnenue pe3ysbTaTOB
MPaKTUYECKUX PaboT

OpraHU3aIMOHHO- P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 3amuTa TBOPYECKHUX paboT
TEXHUYECKHUX 8.6I1-o0/c, 8.7, 8.8 I1-o/c, 8.9, 8.10 3ammTa WHIUBUTYy ATBHBIX
MEpONPUITHH TTPU IT-o/c, 8.11 MIPOEKTOB
IIOCTaBKe P9, Tems1 9.1,9.2,9.3,9.4,9.511- | KoarponbHas pabota
ANEKTPUIECKOU o/c, 9.6 Brimonnenue
SHEPruu P 11. Temsr 11.2 IT-0/c SK3aMEHAIIMOHHEIX 3aJaHUN
MOTpeOUTENAM. P 13, Temsr 13.1 IT-o/c, 13.2 IT-0/c,

13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,

13.6 I1-o/c

P 14, Temur 14.1, 14.2, 14.3, 14 .4,

14.5 T1-o/c, 14.6
IIK 2.1. P 1, Tema 1.1 II-o/c, 1.2I1-o/c, 1.3 | TectupoBanue
[TpoBepsaTs [I-o/c, 1.4I1-o/c, 1.5, 1.6 YcTHbIi onpoc
TEXHHUYECKOE P 6, Temrl 6.1, 6.2, 6.3 I1-0o/c, 6.4, MaTtemMaTUUeCKUH JUKTAHT
COCTOSIHHE JIMHUAN 6.5, 6.6 I1-o/c, 6.7 NuauBuayanbpHas
3JIEKTpoIiepeiay. P 7, Temmr 7.1, 7.2, 7.3, 7.411-0/c, | camocTosiTenbHas paboTa

7.5, 7.6I1-0o/c, 7.7 II-o/c, 7.8, 7.9,
7.10,7.11

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6I1-o/c, 8.7, 8.8 I1-o/c, 8.9, 8.10
IT-o/c, 8.11

P9, Tems1 9.1,9.2,9.3, 9.4, 9.5I1-
o/c, 9.6

P 11. Temnr 11.2 IT-o/c

P 13, Temsr 13.1 IT-0/c, 13.2 IT-0/c,
13.3 I1-o/c, 13.411-0/c, 13.5 I1-o/c,
13.6 IT-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

[IpencraBnenue pes3ysbTaTOB
MPaKTUYECKUX PaboT
Brimonnenue [IPaKTUKO-
OPHUEHTHPOBAHHBIX,
pohecCHOoHABEHO -
OPHUEHTHPOBAHHBIX,
MEXKTUCIUTUTHHAPHBIX
3aJaHui

CocraBieHue KOHCIICKTOB,
Ta0IHI], CXEM, KJIACTepOB IIO
TeMe

3ammuTa TBOPUYECKUX paboT
3amura WHIMBUTyJIbHBIX
MIPOEKTOB

Konrponbnas padora
Breimonanenue
SK3aMEHAIlMOHHBIX 3aIaHUM

6. JINCT UBMEHEHUI 1 I[OHOJIHEHI/IIZI, BHECEHHBIX B
INPOTPAMMY OBIHIEOBPA3ZOBATEJIBHOU YYEBHOU

T COUTIIAHBI

Ne MU3MCHCHUA, JaTa BHCCCHUA NU3MCHCHUSA, Ne CTpaHUIIbl C ©BMCHCHHUEM

BbIJIO

CTAJIO

OcHoBaHue:
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HOI[HI/ICB JIMIa, BHCCIICTO NU3MCHCHUA
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