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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYEBHOM TV CHUILIMHBI

1.1. O6aacTs npuMeHeHHUs padoueii MporpaMMbl

Pabouas mporpamMma yueOHOIN JUCHUIUIMHBI SBJISETCS YaCThI0 OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
B coorBercTBHH ¢ PI'OC CIIO cnemuansaoctn 38.02.03 OIIEPALIMOHHASA JTEATEJIBHOCTH B
JIOTUCTUKE, ytB. IIpukazom MOH P® 09.12.2016 r. Ne 1554, 3apeructpupoBad B Mun.roct. PO
22.12.2016 r. Ne 44899

1.2. Mecro AMCUMILIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHAILHON 00pa3oBaTeabLHOM
NPOrpaMMblI

HMucrurumaa OYJ1.07 «Marematukay sSBiIseTcs 00mIel yaeOHOoM TUCITUIUIMHON 00111e00pa3oBaTeIbHOTO
yuebnoro mukiaa PI'OC cpexpnero odmero obpa3oBanus. B mpodeccmoHalbHBIX 00pa3oBaTelbHBIX
OpraHm3alysIX, pealu3ylIIUX 00pa30BaTeIbHYI0 MPOrpPaMMy CPEIHEro OOImEero oOpa3oBaHHUS B
npeaenax ocsoenust OIIOIT CIIO na 6a3e ocHOBHOro 00ImIero oOpa3oBaHUs, ydeOHas NUCIMIUIMHA
OVY]1.07 «Maremarnka» u3ydaercsi B odmeooOpazoBarensHoM 1ukie yaeoHoro miada OITOIT CITO Ha
06a3e OCHOBHOro oOmiero oOpa3oBaHMsI C TOJdy4deHHeM cpeaHero obmiero obpaszosanus (IITTKPC,
[IICC3).

B yue6nbix mianax [MIIKPC, IIICC3 yuebnas auctuminna OY .07 «MaremaTuka» BXOAUT B COCTaB
o0mux 001e00pazoBaTeIbHBIX YUCOHBIX AUCIUIUINH, (OPMHUPYEMBIX U3 003aTeNbHBIX 14 MpeaMeTHBIX
obnacreit ®I'OC cpeanero obmero obpazoBanusi, ans npodeccuii CIIO uwnmu cneunansrocteit CI1O
COOTBETCTBYIOIIETO MpOodusis MpophecCuoOHAIBHOTO 00pa30BaHUs.

1.3. I_[e.m, U IVIAaHUPYEMBbI€ PE3yJabTaThbl OCBOCHUSA TUCHUIIJIMHDBI:

OcBoenue coxaepkanus ydyebnou nucuumuinael OY .07 «MatemaTuka» obOecreuuBaceT JOCTHKEHHUE

CTYICHTaMHU CIEYIOIINX PEe3yIbTaTOB:
JIMYHOCTHBIX:

- ¢hOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YHUBEPCATIbHOM SI3bIKE
HAYKH, CPEICTBE MOACITUPOBAHUS SBJICHUN U MPOIECCOB, UIESIX U METOJIaX MAaTEeMaTHKH;

- IOHMMaHHUe 3HaAYMMOCTH MaTeMaTHKH JUIsl HAyYHO-TEXHHUUECKOTro Iporpecca,

- c(hopMHUPOBAaHHOCTH OTHOIICHHS K MAaTEMaTHKE KaK K YacTH OOIIEUeNIOBEUECKOW KYJIbTYpPHI Yepes
3HAaKOMCTBO C UCTOpPHEN pa3BUTUSI MaTeMaTHKH, SBOJIOIIMEH MaTeMaTHUECKUX UACH;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKEHHUS, AITOPUTMUYECKON KYIBTYPHI,
KPUTHUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAUMOM Juid Oyayuield mpodecCHOHaIbHON AESTeNbHOCTH,
JUTSI TIPOJIOJIKEHUSI 00pa30BaHMs M CaMOOOPa30BaAHNS,

- OBJIaJICHHE MaTeMaTHYECKUMHU 3HAHUSMU U YMEHUSMHU, HEOOXOIMMBIMH B TIOBCEHEBHOW KU3HH, AJIS
OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH W JTUCIHILIHH TPO(PECCHOHATBHOTO UK, /IS
NoJIy4eHus 00pa30BaHus B 00JacTAX, HE TPEOYIOIUX YIIyOJIeHHONH MaTeMaTHYeCKON OrOTOBKH;

- TOTOBHOCTH M CIIOCOOHOCTh K 00Opa30BaHMIO, B TOM YHCIIE€ CaM000pa30BaHUIO, HA MPOTSKEHUU BCel
KHU3HHM;, CO3HATEIbHOE OTHOIIEHHE K HEMpPepbIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIIELIHOMN
po¢eCCUOHAIIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

- TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOH M OTBETCTBEHHOH J€ATENbHOCTH;
TOTOBHOCTh K KOJUIGKTHBHOH pa®oTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTENbHOM,
OOIIIECTBEHHO IOJIE3HOM, y4eOHO-HUCCIIe0BATENCKOM, MPOSKTHOM U APYrUX BUAAX JIEATEIIHOCTH;

- OTHOIIIEHHE K MPO(eCCHOHAIFHONW IESITETHPHOCTH KaK BO3MOXKHOCTH YYacTHSl B PEIICHUH JINYHBIX,
OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOLIEHAMOHAIBHBIX MPOOIeM;

MeTanpeAMeTHBIX:

- YMEHHE CaMOCTOSATENBHO ONPEAEATh IeNU JESITeIbHOCTH M COCTaBJIATh IUIAHBI JIEATENBHOCTH,
CaMOCTOSITENTFHO OCYIIECTBIISITh, KOHTPOJIMPOBATH  KOPPEKTHPOBATH JIEATEIFHOCTh; HCIOIH30BATh BCE
BO3MOJKHBIE PECYPCHI JUIsl JOCTHXKEHMS TOCTABJICHHBIX LIE€Jed M pealn3aluyl IUIAaHOB JIEATENIbHOCTH;
BBIOMPATH YCICITHBIE CTPATETHH B PA3JIMYHBIX CHTYAIUsX;

- YMEHHME MPOAYKTUBHO OOLIATbCS M B3aMMOJAEHCTBOBATH B IPOIECCE COBMECTHOU EsTEIbHOCTH,
YUUTHIBATh MMO3ULIUU APYTUX YIACTHUKOB JAESITENbHOCTH, 3P(PEKTUBHO pa3peniatb KOH(INKTHI,



- BJIAJICHHE HABbIKAMM I103HABATEJIbHOW, y4eOHO-HMCCIIEJOBATENBCKON M IMPOEKTHOM JesTEIbHOCTH,

HaBBIKAMHU pa3pelIeHus MpoOieM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIEHOMY TOMCKY METO/I0B

pEILIeHNs MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HMH(pOPMAIIMOHHO-TIO3HABATEILHONW JEATEIBHOCTH,

BKJIIOYAsi YMEHHE OPUEHTUPOBAThCSA B PA3IMYHbIX UCTOUYHMKAX MH(OpPMAIMH, KPUTHUECKU OLICHUBATh U

MHTEPIPETHPOBATH HHPOPMALIUIO, TTOITYUAEMYIO U3 PA3TUYHBIX HCTOYHHKOB;

- BJIaJICHUE S3BIKOBBIMM CPEICTBAMH: YMEHHE SICHO, JOTMYHO M TOYHO M3JIaraTh CBOXO TOYKY 3PEHHS,

HCIIOJIB30BAaTh aJICKBATHBIC 3BIKOBBIE CPECTBA;

- BJIaJICHHE HaBbIKAMM II03HABaTEIbHOW pe(IeKCHH KaK OCO3HaHHUs COBEpIIAeMbIX MACHCTBUM U

MBICJIUTENIBHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMM, IPAHMI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX

ITO3HABATENIBHBIX 33/1a4 U CPEICTB AJI UX JOCTHIKEHUS;

- L1€JICYCTPEMIIEHHOCTD B IIOUCKAX U MPUHATUM PELIEHUN, COOOPa3UTEIbHOCTh U HHTYULIUS, PA3BUTOCTD

IIPOCTPAHCTBEHHBIX MPEJICTABICHU; CHOCOOHOCTh BOCIPUHUMATh KPAaCOTY U TapMOHMIO MUDA;
NpeAMeTHBbIX:

- c(hOPMHUPOBAHHOCTb IPEJCTABICHUH O MaTeMaTWKe KaK YacTHU MHUPOBOH KyJIbTYypbl U MecCTe

MaTeMaTUKd B COBPEMEHHOM UIUBWIM3ALMM, CIIOCO0AX ONUCAHMS SBICHUW pEaJbHOIO MHUpAa Ha

MaTEMaTHUYECKOM SI3BIKE;

- ¢(OPMUPOBAHHOCTH MIPEJICTABICHUNA O MAaTEMATUYECKUX MOHATUAX KaK BaKHEHIIMX MAaTeMaTUYECKUX

MOJENAX, IO3BOJISIIOIIMX ONMCHIBATL M M3ydaThb Da3Hble IIPOLECCHl M SBJICHUS; ITOHMMAaHHE

BO3MOKHOCTH aKCHOMAaTHYECKOI'0 IIOCTPOCHMSI MATEMaTUYECKUX TEOPU;

- BJIQJICHUE METOJaMHU JI0Ka3aTelbCTB M AJITOPUTMOB PEIICHUS, YMEHHME MX IPUMEHATH, IIPOBOAUTH

JOKa3aTEIIbHBIC PACCYKACHHS B XO€ PELICHUS 3a1a4;

- BJIQJICHUE CTAaHAAPTHBIMM IIPUEMAMM PELICHHs PAMOHAIBHBIX U UPPALMOHAIbHBIX, I0KA3aTEIbHBIX,

CTEIIEHHBIX, TPUIOHOMETPUYECKUX YpPAaBHEHUN U HEPABEHCTB, MX CHCTEM; HCIOJIb30BAaHUE TI'OTOBBIX

KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHCIE i1 IOMCKA IYTH PEUICHMs M WUIIOCTPALMM PELICHUs

YPAaBHEHUH U HEPABEHCTB;

- c(hOpMUPOBAHHOCTb MPEJICTaBICHUII 00 OCHOBHBIX MOHATUSAX MAaTEeMAaTHYECKOTO aHaliM3a M HX

CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (YHKIUH, MCIOIH30BAHUE IOIYUYECHHBIX

3HAHUH JJI ONUCAHUs U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIQJICHHE OCHOBHBIMU MOHATUSMHU O IUIOCKUX U NMPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, UX

OCHOBHBIX CBOMCTBAX;

- c(OpPMHUPOBAHHOCTh YMEHMs PacllO3HAaBaTh I'€OMETpUYECKHE (PUTyphl Ha yepTexax, MOJENIX U B

peasbHOM MHpe; MPUMEHEHHE U3YYEHHBIX CBOWCTB F€OMETpUYECKUX (Guryp m Gopmyn Aias perieHus

r€OMETPUYECKHX 3a/1a4 U 33]a4 C IPAKTUYECKUM COJICpKAHUEM;

- c(OPMHMPOBAHHOCTH MPEICTABICHUI 0 Mpoleccax U SIBJICHUSX, UMEIOIINUX BEPOSATHOCTHBIN XapakTep,

CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE, OCHOBHBIX IOHATHSX JJIEMEHTAapHOW TEOPUH

BEPOSTHOCTEH; YMEHUH HaXOAUTh M OLEHHBATh BEPOSTHOCTH HACTYIJICHHMSI COOBITMH B MPOCTEHMIIMX

MIPAKTHYECKUX CUTYaLUSAX U OCHOBHBIE XAPAKTEPUCTUKH CIIyYaHBIX BEJIUYMH;

- BJIaJICHHE HAaBBIKAMU MCIIOJIb30BaHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELIEHUN 3a1a4.

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI 00yYarOIIUICsl OCBAaUBAET 3JIEMEHTBI KOMIIETEHIIHI:

HepequL 06]].[I/IX KOMIIETCHITUM 3JI€MEHTBI KOTOPBIX (I)OpMI/Ip}IIOTCH B paMKax OUCHHUILIAHBI



Kon HanMmeHoBaHHE 001X KOMIIETEHITHHA

OK 1. BeiGupare  cmocoObl  pemieHus  3amad  MPpOGECCHOHANIBHOW  JIEATEIbHOCTH
MMPUMCHUTCIILHO K PA3JIMYHBIM KOHTCKCTAM;
OK 2 Hcnonp30BaTh COBpPEMEHHBIE CpEICTBA IOMCKA, aHAIM3a W HWHTEPIpPETAIHH

uHbpopManuu W HHOOPMAIIMOHHBIC TEXHOJOTMH JJIsi  BBIOJHEHHUA 3ajad
1po(eCCHOHATILHOM 1€ TENIbHOCTH;

OK 3 [TnmanupoBaTh M peayin30BBIBATH COOCTBEHHOE NMPO(ECCHOHAIBHOE U JTUYHOCTHOE
pa3BuUTHE, MPEANPUHUMATEILCKYIO IEeSATeNIbHOCTh B IpodeccrHoHaibHOU cdepe,
UCTOJb30BaTh 3HAHMS MO (PUHAHCOBOM TPAMOTHOCTH B PAa3IMYHBIX >KU3HEHHBIX

CUTYalUsX;
OK 4 D¢ hexkTuBHO B3aMMOIEHCTBOBATh U Pa0OTaTh B KOJJICKTHUBE U KOMAH/IE,
OK 5 OcymiecTBIATh YCTHYIO M INHCBMEHHYI0 KOMMYHMKAIMIO Ha TOCYJapCTBEHHOM

s3pike  Poccuiickoit ®enepanuu ¢ y4eToM OCOOCHHOCTEH COLMAIBHOTO |
KyJIBTYPHOI'O KOHTEKCTA,;

OK 6 IIposiBnaTh IPAXKIAHCKO-ITATPUOTHYECKYIO MIO3ULIMIO, JEMOHCTPUPOBATH
OCO3HaHHOE IIOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX O0IEYETOBEYECKUX LIEHHOCTEH,
B TOM 4YMCJIE C Y4E€TOM TIapMOHH3ALUU MEXHAIMOHAIBHBIX M MEXPEIUTHO3HBIX
OTHOLIEHUH, TPUMEHSATDH CTAaHAAPTH AHTUKOPPYILIMOHHOI'O IIOBEICHNS,;

OK 7 CopeiicTBOBaTh  COXPAHEHHMIO OKpYXKAIOIIEH  Cpellbl, pecypcocOepekeHuIo,
MPUMEHATh 3HAHUS 00 M3MEHEHMHM KIMMaTa, NPUHIUNB  OEpeKIUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO NEHCTBOBATH B YPE3BBIYAIHBIX CUTYAIUSIX;

OK 8 Hcnonb3oBark cpeactBa (U3HUECKON KYNbTYpPbI JUISl COXPAHEHUS M YKPEIJICHUS
3I0pOBbsl B Ipolecce MNpopeCCHOHATBHON JEATEIbHOCTH U IMOAJEpKAHUSA
HE00X0IMMOTO0 YPOBHS (PU3UYECKOHN MMOATOTOBICHHOCTH;

OK9 [Tonb3oBatbes MpodecCHOHAIBHONW JOKYMEHTallMed Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3bIK

[lepeyenp mnpodecCHOHANBHBIX KOMIIETEHIIMKA 3JEMEHTHl KOTOPBIX (OPMHPYIOTCS B paMKax
JUCLUIIIUHBI

Kon HanmenoBanue BUIOB 1€ITEIBHOCTH U TPO(PECCHOHATBHBIX KOMIIETEHITUI
B/ 1 bepemcs uz @I'OC no npogpeccuu (cneyuanvrocmu,)

IIK 1.1.

BN

IIK N.1.




O0mue KoMneTeHnun

[lnanupyembie pe3yabTaTbl 00yueHHUs

O6mue”

I[I/ICIII/IHJII/IHapHLIEA

OK 01 Bsibupats criocoOsl
pelenns 3a1a4
npohecCHOHATBLHOM
NEATENLHOCTH TMPUMEHHUTENEHO
K PA3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPY/Y, OCO3HAHUE IIEHHOCTH
MAacTepCcTBa, TPYHOMIOOHE;

- TOTOBHOCTh K aKTUBHOM JICATETbHOCTH
TEXHOJOTMYECKOM M COLMAIILHOW HAINpaBIEHHOCTH,
CIIOCOOHOCThH HHUIMUPOBATH, ITTAHKPOBATH U
CaMOCTOSTEILHO BBIIOJHATD TAKYIO0 JEATEIBHOCTD;

- HHTEPEC K Pa3IMIHBIM chepaM mpodecCHOHATBHOM
NeATEILHOCTH,

OBJIaJICHHE YHUBEPCAIbHBIMHU Y4eOHBIMU
TI03HABATEIIbHBIMA JICHCTBHUAMH:

a) 0a30BbIC JIOTUYECKHE JCHCTBHS:

- CaMOCTOATENbHO (POPMYIHPOBATH U
aKTyal3upoBaTh MPOOIEMY, paCCMaTPHUBATD €e
BCECTOPOHHE;

- YCTAHABJIMBATh CYLIECTBEHHBIN MPU3HAK WX
OCHOBAHUS JIsl CpaBHEHHUs, KaccuGuKanuu u
000011eHMS;

- OTIPEICTISITh 1IEJH IESATETLHOCTH, 331aBaTh
MapaMeTpbl M KPUTEPUH UX JIOCTIKCHIS,

- BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B
PaccMaTpUBAEMBIX SBICHHSX;

- BHOCHTb KOPPEKTHBBI B JICATEILHOCTh, OI[CHUBATH
COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OIIEHUBATH PUCKU
TIOCTIE/ICTBUM JI€STENbHOCTH;

-BJIaJIETh METOZIAMH J10Ka3aTelbCTB, aTOPUTMAMHU PELICHHS 3a1a4;
yMeHHe (HopMyITHpOBaTh ONPEAENEHNs, AKCHOMBI U TEOPEMBI,
[PUMEHATH X, POBOUTH JOKA3aTENIbHbIE PACCYKICHUA B XO/E
pelleHus 3a/ad;

- YMETb ONEPUPOBATh MOHATHUSAMH: CTEIEHb YHCIA, JTOrapudm
4}ICJ1a; YMEHHE BBINOJHATH BBIYMCICHUE 3HAYCHUH U
11peo0pa3oBaHus BBIPAKEHUH €O CTENEHAMH U Jorapudmam,
peoOpa3oBaHus IPOOHO-PALIUOHATIBHBIX BHIPAKEHHI;

- YMETh ONEPHPOBATb NMOHATHAMU: PaLOHAJIBHBIE,
HppaLMOHAIIbHbIE, T10KA3aTebHbIE, CTEHIEHHbIE, JTOrapu(YMUUECKHUE,
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONEPHPOBATh MOHATHAMU: QYHKIKS, HEMPEPhIBHAS
(yHkuus, npousBojHas, nepBooOpa3Has, Onmpe/eseH b
MHTETPAJ; YMETh HAaXO/UTh MPOU3BOAHBIE IEMEHTAPHBIX (YHKIIHIA,
HCIIONB3Ys CIIPABOYHBIE MATEPHANIbI; MCCIENO0BATh B MPOCTEHUIINX
ciyyasx (YHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HAMOOMbIINE U
HaMEHbIINE 3HA4YeHUs (YHKIM; CTPOUTh rpaduKi MHOTOUIEHOB
C HMCIOJIB30BAHMEM aIlNapaTa MaTeMaTUYECKOrO aHAIN3a;
MPUMEHATh NPOM3BOJHYIO IIPH PELICHUH 337a4 Ha JBUKEHUE,
pelaTh MPaKTUKO-OPUEHTHPOBAHHbIE 331a4l HAa HAUOOIbIINE U
HAaUMEHBIINE 3HAYCHHS, HA HAXOKICHUE MyTH, CKOPOCTH
YCKOPEHUS;

- YMETh ONEePHPOBATH MOHATUAMHU: PAlMOHANbHAS (YHKIHUS,

nokazaTenbHast (YHKIMs, cTeneHHas (YHKUKS, JorapudmMuueckas

1 Vkaspiatores mrmocTHbe metanpeametheie pesynbTatel u3 PI'OC COO (B mocnenneii pepakiuu ot 12.08.2022) B otrimaronbHoi hopme, hopMUpyembie
00m1e00pa3zoBaTeNbHOI TUCIIUTUTMHON

2 JlucuuriHapHele (MpeIMETHbIE) Pe3ysIbTaThl YKa3bIBAIOTCA B COOTBETCTBHM ¢ MX MOMHBIM mepedrem Bo OI'OC COO (B mocnexnneii pepaximu ot 12.08.2022




- pa3BMBATh KPEATHMBHOC MBIILICHHE IIPU PEIICHUH
KI3HEHHBIX TIPO0JIeM

0) 6a3oBbIe HCCIENOBATEIBCKUE TEHCTBH:
- BIQJCTh HABBIKAMH Y4eOHO-HCCIENOBATENBCKON W
HaBBIKAMH  Pa3peIlcHIs

HpOGKTHOﬁ ACATCIbHOCTH,

npo0Jem;

BBISIBJISTH  MPUYUHHO-CJIC/ICTBEHHBIE
33/1a4y, BBIJIBUTaTh ed
PCIICHHUs, HAXOAUTh AapryMEHTBbl Ul JI0KA3aTelbCTBA
CBOMX YTBEP)KACHUH, 3a/1aBaTh IapaMETPbl U KPUTEPHH
PELICHHUS;
AQHAJIM3UPOBATh IIOJIyYEHHBIE B XOJE pELICHUS
3a1aud  Pe3yJbTaTbl, KPUTHUYECKH OLEHMBATH MX

JNOCTOBCPHOCTb, IPOTHO3MPOBATL HW3MCHCHHMC B  HOBBIX

CBiA3H U

AKTyaJIM3UpPOBaTh TUIIOTE3Y

YCIOBUSX;
YMETh TIEPEHOCUTH 3HAHUS B II03HABATEIBHYI WU
TMPAKTUYECKYIO0 00MACTH KU3HEIEATENbHOCTH;

- yMeTh HMHTETPHPOBaTh 3HAHUS U3  Pa3HbIX
TIPEeAMETHBIX 00IacTel;
- BHIIBUTATh HOBBIE WUJEW, TpEIaraTth OPUTHHANBHBIC
TOAXOMBI K PELICHUS;

M CIOCOOHOCTb MX HCIOJNB30BaHMS B MO3HABATEIHHOM U
COLMAIBHOM TIPAKTUKE

(yHKIMSA, TPUTOHOMETpHYeCKie DYHKIMHK, 00paTHBIE QYHKIMH; YMEHHE
CTPOUTH TPadUKH U3YYEHHBIX ()YHKIIUH, HCTIOIb30BATh TPADUKH MPH
M3YUCHHH TPOLIECCOB M 3aBHCHMOCTEH, MPH PEIICHAN 3a1a4 U3 IPYTHX
Y4eOHBIX TIPEIMETOB M 33/1a4 U3 PeabHOH KU3HH;BBIPAKATh (hOpMyIaMu
3aBUCHMOCTH MEX/Ty BETMIMHAMUY;

- YMETh pelaTh TEKCTOBBIE 33]1a4H PA3HBIX TUIOB (B TOM YHCIIE Ha
TPOLICHTHI, 10T U YacTH, Ha IBIKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCITyT, HAJIOTH, 334K M3 00JaCTH YNPABICHUS JINYHBIMUH CEMEHHBIME
(vHAHCAMH); COCTABNIATH BHIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U MX
CHCTEMBI 110 YCIIOBHIO 33]1a4H, HCCIIEI0BATh MOTYYCHHOE PEIICHUE U
OIICHUBATb MPABJONOJOOHOCTh PE3YJIbTATOB;

- YMETh OTEPUPOBATH MOHATHAME: CpeHee apu(hMETHIECKOe, MEIUaHa,
Han0O0JIbIICE ¥ HANMEHBIIIEE 3HAUCHHUS, Pa3Max, JUCTICPCHs, CTaHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HAOOpa; YMETh M3BIEKATh, HHTEPIIPETHPOBATH
MHPOPMAIIHIO, IPEJICTABICHHYI0 BTAa0NHIIAX, HA UarpaMMax, rpadukax,
OTPKAIOIIYIO CBOICTBA PEANBHBIX TPOIIECCOB 1 SBICHMUIL; TPE/ICTABIATH
MH(OPMAIIHIO ¢ TIOMOTIIBIO TA0INIT ¥ IHArpaMM; HCCIIe0BATh
CTAaTUCTHYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM TpahuuecKux
METOJI0B U DNEKTPOHHBIX CPETICTB;

- YMETb OMEPUPOBATH TOHATUAMHU: CIYYalHHBIH OTBIT U CIyYaiiHOe
cOOBITHE, BEPOATHOCTh CIYYaHHOTO COOBITHS; YyMEHHE BBIYHCIATH
BEPOSATHOCTD C MCTIONB30BAHNEM TPadueCcKuX METO/IOB; IPUMEHSTh
(opMyIbI CIOKEHNUS U YMHOKEHHS BEPOSTHOCTEH, KOMOUHATOPHBIE
(axThl ¥ HOPMYIIBI P PEIICHIH 3a/1a4; OIICHABATH BEPOSTHOCTH
peasbHBIX COOBITHIA; 3HAKOMCTBO CO

CIy4ailHBIMH BENMYMHAME; YMEHUE MPUBOAUTH MPHMEpHI




TPOSIBIICHAS 3aKOHA OOJBIINX YKMCET B MPUPOTHBIX HOONIECTBEHHBIX
SIBJICHUSIX;

- YMETh ONEPUPOBATH TIOHATHSAMHU: TOYKA, TIPAMAsi, TNIOCKOCTb,
POCTPAHCTBO, IBYTPAHHBIN YTOJ, CKPEIIUBAOIIUECS TPSMBIC,
NapauIeNbHOCTh U TIEPIIEHIMKY/IPHOCTD MPSMBIX U TLIOCKOCTEH,yron
MEXITY TPSMBIME, YTOJ MEXTY TIPAMOH | IJIOCKOCTBIO, YTOJ MEXIY
TIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 IUTOCKOCTH, PACCTOSTHUE MEXKTY
TMPSMBIMHA, PACCTOSHUE MEKIY TIOCKOCTSMHU;YMEHIE HMCIIONB30BATh TIPH
PCIICHNN 337134 M3YYEHHBIC (AKTHI M TEOPEMBbI UIAHUMETPHH, YMEHHE
OIICHUBATH Pa3Mephl 00BEKTOB OKPYXKAKOMIETO MUPA;

- YMETh ONEPUPOBATH MOHATUSAMU: MHOTOTPAHHHK, CCUCHHE MHOTOIPAHHHKA,
Ky0, MapaJuieNnenyIe1, Ipu3Ma, MupamMuia, GUrypan moBepxHOCTh
BpAILICHNS, IWIMH]P, KOHYC, map, chepa, cedeHus GUryphl BpaIeHHs,
IJI0CKOCTh, KacatoIascst cepsl, UIHHAPA, KOHYCA, TUIONIA]Ib MOBEPXHOCTH
MUpaMU/Ibl, TIPU3MBI, KOHYCA, IIIMH/PA, TWIOmaab cdepbl, 00beM Kyba,
MPSMOYTOJEHOTO TIAPAJUIEIIeIUIIE A, TTUPAMHUIBI, TIPU3MBI, IATAHIPA,
KOHYCa, Iapa; yMEHHe H300pakaTh MHOTOTPAHHUKH U MOBEPXHOCTH
BpAIIEHHS, UXCEUEHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
DNEKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATH CHMMETPHIO B POCTPAHCTBE;
YMEHHE PACTO3HABATH MPABHIbHBIE MHOTOTPAHHHUKH;

- YMETb OIEPUPOBATH TIOHATUAMH: JIBIDKEHHE B IPOCTPAHCTBE,

Mo00HbIe (PUTYPHI B IPOCTPAHCTBE; MCTIONB30BATH OTHOIICHHE

TI0MIa/ei TTOBEPXHOCTEH U 00BEMOB MOAOOHBIX (UTYp MPH

pEIIeHNH 33713y,




- YMETb BBIYUCIIATH TEOMETPHUECKUE BETMUMHBI (JTMHA, YToJl, IUIOMIA/ b,
00beM, MIOMAb MOBEPXHOCTH), UCTIONb3YS U3YYEHHBIEGOPMYIIBI U
METO/IbI;

- YMETb OLIEpUPOBATh MOHATHAMU: PAMOYTOJIbHAS CUCTEMA KOOP/IMHAT,
KOOPIMHATBI TOYKH, BEKTOD, KOOPAUHATHI BEKTOPA, CKAIIPHOE
POU3BE/IEHHE, YTOJ MEKTY BEKTOPAMHU, CYMMa BEKTOPOB, IIPOU3BE/ICHHE
BEKTOpA HA YKCIO; HAXOJUTH C TIOMONIBIOM3YYEHHBIX (hOPMYI KOOPIMHATHI
CepEMHbBI OTPE3Ka, PACCTOSHIE MEXITY JABYMS TOUKAMU;

- YMeTb BbIOMPATh MOAXOISIINN H3YYEHHBIH METON JUIsl PEeILeHNs 3a/1auH,
pacro3HaBaTh MaTeMaTH4eckue (GaKThl U MaTEMATHYECKUEMOIEIH B
MPUPOIHBIX ¥ OOIIECTBEHHbIX SBJCHHUAX, B UCKYCCTBE; yMEHUE IIPUBOUTH
IPUMEpPbI MATEMATHYECKUX OTKPBITHI pocCHIiCKOi 1 MUPOBOH
MaTeMaTH4eCKoil HayKu.

- YMETb ONEPUPOBATh MOHATUAMHU: ONpEeNeHHe, akCHOMa, TEOpeMa,
CIIe/ICTBHE, CBOHCTBO, PHU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHBIE
(opmynupoBky; yMeHHe (OpMYIMpOBaTH 00paTHOEU IPOTUBONOJIOKHOE
YTBEPXK/IEHUE, TIPUBOAUTD IPUMEPHI U KOHTPIIPHMEPDI, HCTIONB30BATh METO
MaTeMaTHYECKON MHYKIMH;IPOBOAUTH J0KA3aTENIbHBIE PACCYKACHUS IIPU
PELICHAN 33]1a4, OLEHUBATh JIOTHYECKYIO PABHIILHOCTb PACCYKICHUN;

- YMETb ONEpHPOBATh MOHATUAMH: MHOXKECTBO, IOJIMHOXKECTBO,
OIepalyy HajJ MHOKECTBAMHU; YMEHHE HCIOJIBb30BaTh TEOPETHKO-
MHOJKECTBEHHBIH anmapaT s ONUCAHHS PEabHBIX IPOLECCOB U
BIICHUH TPU PELICHUH 3a/a4, B TOM YHCIE U3 APYTUX Y4eOHBIX
[pPEIMETOB;

- YMETb ONEpHPOBaTh MOHATHAMU: Tpad, CBA3HBIA rpad, aepeso,

LMK, Ipad) Ha TIOCKOCTH; YMEHHE 3a[1aBaTh M OMUCHIBATH IPadbl




Pa3IMYHBIME CIIOCO0AMH; MCTIONB30BaTh Tpadbl MpH pelleHHH3aaay;

- YMETb CBOOO/IHO OIIEpUPOBATH MOHATHAMU: COYETAHUE, IEPECTAHOBKA,
YHCIIO0 COYETaHHH, YMCIO MepecTaHoBoK; OnHoMHbrOTOHA; ymMeHue
IPUMEHATH KOMOMHATOPHBIE (haKThI M PACCYKACHUS 11 PELIEHHs

3a71a4;

-yMETb ONEPUPOBATH NOHATUAMY: HATYPAJIbHOE YKCIIO, LEJIOE YHCIIO,
OCTATOK 110 MOJYJII0, PALIHOHATIBHOE YUCII0, HPPALMOHAIBHOE YHCIIO,
MHOJKECTBA HATypAIbHbIX, LIENIBIX, PALIMOHAIBHBIX, NEHCTBUTEIbHBIX
YHCEIT; YMEHHE UCIIONb30BAThIPU3HAKU JETUMOCTH, HAUMEHbIIHi 00IIui
JIeNUTENb U HaUMeHblee oduee KpaTHoe, anroput™ EBkimaa npu
peIeHNU3a/1a4; 3HAKOMCTBO C Pa3IMYHbIMU O3ULMOHHBIMA CUCTEMaMU
CUHCIICHUS;

- yMeTb CBOOOIHO ONEPUPOBATh MOHATUAMU: CTENEHD C LEIbIM
[10Ka3aTelIeM, KOPEHb HATypaJIbHO! CTENEHH, CTENEHD C PALMOHAIBHBIM
[10Ka3aTelleM, CTENEHb C IeHCTBUTEbHBIM (BEILIECTBEHHBIM) [OKA3aTENEM,
norapuM 4ucia, CHHYC, KOCHHYC MTAaHTEHC IPOM3BOIBHOTO YHCIIa;

- YMETb OIEPUPOBATH MOHATHAMHU: TOXKAECTBO, TOKIECCTBEHHOE
11peo0pa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHHII 1
HEPABEHCTB, PABHOCWIIBHOCTh YPABHEHUM, HEPABEHCTB M CUCTEM,
paLUOHAIIbHBIE, UPPALOHAIBHEIE, I0KA3aTENIbHBIE, CTENICHHEIE,
norapuMuUUecKye, TPUTOHOMETPHUYECKIE YPaBHEHNS, HEPaBEHCTBAH
CHCTEMBI; YMEHHE PELIaTh YPABHEHHUS, HEPABEHCTBA U CHCTEMBI C IOMOIIBIO
PA3IMYHBIX NPUEMOB; PEIaTh YPABHEHHS, HEPABEHCTBA M CUCTEMBI C
[1apaMeTPOM; NIPUMEHATH YPaBHEHNS, HEPABEHCTBA, UX CUCTEMBI JUIS
pELeHNs MaTEMaTHYECKHX 3a1a4 U 33134 U3

Pa3MMYHBIX 00JacTel HAyKu U peanbHOH KHU3HH;




-yMeTb cBOOOJIHO ONEPUPOBATH MOHATHAME: Tpaduk yHKIMH, 0OpaTHAS
(ynkuys, kommosuims GyHKUMH, TUHEHHAS DYHKINSA, KBaApaTHYHAS
(ynkuus, crenenHas GyHKIUS C LETbIM TIOKa3aTeNneM,
TPUTOHOMETPUYECKUE (YHKIMH, 00paTHbIE TPUTOHOMETPHUECKHE
(yHKuMK, MOKa3aTebHAs U TorapupMuyecKas (pyHKUUH; yMEHHE CTPOMTH
rpaduky (HYHKIUH,BBIIONHATH IPe0Opa3oBaHus rpahuKoB (yHKIH;
YMEHHE MCIOb30BaTh Tpaduky (YHKUME A M3yYeHHs HPOLECCOB U
3aBUCUMOCTEHl MPH PEIICHAH 33/a4 U3 APYTHX Y4eOHBIX MPEIMETOB H U3
pealbHOM JKM3HU; BBIpaXaTh (HOPMYNIaMU3aBUCUMOCTU MEX/Ty BEIMUMHAMH,
YMeHHe CBOOOJHO ONMEpPUPOBATH MOHATHAMH: YETHOCTh (YHKIMH,
MEPHOAMIHOCTD (PYHKIIHH, OTPAaHNYCHHOCTh (DYHKIMH, MOHOTOHHOCTD
(yHKIHH, SKCTpEMYM (YHKIHH, HAKOOTbIIEE U HAUMEHBIIIEE 3HAUCHUS
(yHKIEM Ha TIPOMEKYTKE; YMEHHE TIPOBOAUTH HCCIENOBAHHE (YHKIIHI;
YMEHHE HCIONB30BaTh CBONCTBA M rpaduky QYHKUMHA 11 pereHns
YpaBHEHUH, HEPABEHCTB U 3a]a4 ¢ NapaMeTpaMu; H300paxarh Ha
KOOPAMHATHOM IIOCKOCTH MHOKECTBA PELICHUN YPABHEHNM, HEPABEHCTB
1IX CHCTEM;

- yMeTh CBOOOIHO OIEPHPOBATH MOHATHAMHE: TIOCTEI0BATEIHHOCTD,
apuMeTHUecKas MpOrpeccus, reoMeTpuyecKas nporpeccus, 6eCKOHEUHO
YOBIBAIOIIAs TEOMETPHYECKast MPOrPecCHs; YMEHHE 33/1aBaTh
T0CIIEI0BATEIHHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (POPMYIL;

- YMETb ONEepHpOBaTh MOHATUAMHU: HETPEPHIBHOCTD (DYHKLMH,

acCUMITOTHI Tpaduka QYHKIUH, epBast U BTOpast IPOU3BOAHAS (YHKIUH,
reOMETPHYECKUI 1 (U3MYECKUH CMBICI POHM3BOJIHOM,

nepBooOpasHas, ONpeieNeH bl HHTerpa; YMEeHHe HaX0UTh
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aCHMITOTHI Tpaduka (GYHKIMH; yMEHHE BBIYUCIATH MPOU3BOIHBIC
CYMMBI, POU3BEICHNS, YACTHOTO M KOMIIO3UIMH (QYHKIUH, HAXOUTh
YpaBHEHHE KacaTeIbHON K TpaduKy GyHKIUY;

YMEHHE UCIMOJIb30BaTh MPOU3BOIAHYIO IS MCCIEIOBAHUS (YHKLMM, IS
HAXOKICHHS HAMIYYILIEro PeIleHus B MPUKIAJHBIX, B TOM YHCIe
COLIMATBHO-3KOHOMUYECKHX U (PM3HYECKHX 3a1a4aX, VIS OHpeeIeHUs
CKOPOCTH ¥ YCKOPEHHUS; HAXOJUTh IUIOMANH M 00BbeMbI GHTYp C
OMOII[bI0 MHTETPaNa; IPUBOAUTH IIPUMEPbI MATEMATUIECKOTO
MOJIETUPOBAHUS C MOMOIIBIO JuddepeHIHaTbHbIX ypaBHEHHIH;

- YMETb ONEPUPOBATH MOHATHAMI: KOMILIEKCHOE YHCIIO, CONPSIKEHHBIC
KOMILIEKCHBIE YHCIIa, MOYJIb M QpI'YMEHT KOMILUIEKCHOTO YHca, (opma
3aIICH KOMILIEKCHBIX YKcen (TeOMeTpUIecKasi, TPUrOHOMETPUIECcKas u
anrebpanyeckas); yMETbIPOU3BOAUTH apu(MeTHUECKHe NeHCTBUS C
KOMILICKCHBIMU YHCIIAMU; IPUBOAUTH IPUMEPBI HCIIONb30BAHUS
KOMILIEKCHBIX UM CET,;

- YMETb CBOOOJIHO OTIEPHPOBATH MIOHATHAMU: CpPeHEE apru(pMETHUECKOE,
MeZraHa, HanOoblee U HAUMEHbIIee 3HAYCHHS, pa3Max, TUCTIepCHs,
CTaHJapTHOE OTKIOHEHHE ISl ONMCAHKS YMCIIOBBIX JJAHHBIX; YMEHHUE
1ICCIIEI0BaTh CTAaTUCTHYECKUE JaHHBIE, B TOM UYMCIE C NPUMEHEHHEM
rpauuecKuX METO/I0B 1 SNMEKTPOHHBIX CPE/ICTB; IpaUuecKy UCCIeN0BaTh
COBMECTHBIC HAOMIOICHHS C IOMOIIBIO IMArpaMM PacCeMBaHUs U JIMHEHHOH
perpeccuu;

- YMETb HaXOJUTh BEPOATHOCTH COOBITHII C HCTIONB30BAHUEM IPadUIECKIX
METOJIOB; PUMEHATH VIS PelieHns 3a1au (OPMYIBICIOKEHUS 1
YMHOXEHHUS BepOATHOCTEH, OpMYITy MOIHOM

BEpOATHOCTH, hopmyny bepHym, koMOUHATOpHBIE (aKTHI U
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(hopMyJIBI; OLIEHMBATH BEPOSATHOCTH PEANbHBIX COOBITHIA; yMEHHE
ONEPUPOBATH MOHATHAMHU: CITyYaiiHas BEIMYMHA, PACIIPEICIICHUE
BEPOATHOCTEH, MATEMATUYIECKOE OKUIAHKE, NUCTIEPCHS U CTaHIapPTHOE
OTKJIOHEHHE CIly4aifHO! BeNMYMHbI, (YHKIMY pacrpeieeH s 1 IIOTHOCTH
[PABHOMEPHOTO, [I0KA3aTENBHOTO ¥ HOPMAIIBHOTO PACIIPE/ICICHNN; YMEHUE
HCII0JIb30BATh CBOMCTBA M3YUYEHHBIX PACIPENCICHUM I PELICHNU 3a/ad;
3HAKOMCTBO C HOHATHAMHE: 3aKOH OONBIIMX YUCEN, METO/IBI BEIOOPOUHBIX
ICCIIEI0BAHUH; YMEHUE TPUBOAUTD HMPUMEPBI TPOSBIECHHS 3aKOHA0OMBLIMX|
YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMEeTb CBOOO/IHO OIIEPHPOBATH HOHATHAMU: TOUKA, IIPAMast, IIIOCKOCTb,
POCTPAHCTBO, OTPE3OK, JIy4, IUIOCKHI YIOJ, IBYTPaHHBIN yIoJl,
TPEXTPAHHBIH yIOJl, IEPECEKAOIMECs, ApaUICIbHbIE U CKPEIIMBAIOIINECS
pSAMBIE, IAPAIUIENBHOCTD U NEPHEHAUKYIAPHOCTh NMPAMBIX U INIOCKOCTEH,
YTOJ MEXKY IIPSAMBIMH, YTOJI MEKIY IIPAMON 1 INTIOCKOCTBIO, YTOJ MEXLY
UIOCKOCTAMMU; YMEHHE UCIIONb30BaTh [IPH PELICHUH 3a/ja4 U3Y4YECHHBIE
(akTbl ¥ TEOpEMBI MIAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB B
OKPY’KAIOIIEM MHpE; YMEHHE ONEPUPOBATh MOHATHAMY: MHOTOTPAHHYK,
CEYCHHE MHOTOTPAHHMKA, IIPABUIBHBIA MHOTOTPAHHUK, IPU3Ma, TMPAMULA,
(urypa 1 MoBepXHOCTD BpaIlleHUs, LTHH/P, KOHYC, 1map, cdepa, pa3BepTka
[I0BEPXHOCTH, CEYCHUs KOHYCa U LIAIMH/PA, APAJLIENbHBIE OCH WIH
OCHOBAHHIO, CEYEHHE 1IAPa, INIOCKOCTb, KACAKMIAsAcs cepbl, HIIMHIPA,
KOHYCa;yMEHHE CTPOUTh CEYEHUE MHOTOrPaHHHKA, H300paxaTh
MHOTOTPAaHHHUKH, (UTYPBI M TIOBEPXHOCTH BPALLICHHS, X CEYCHHS, B TOM
Y1CIIE C MOMOILBIO JIIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATD CBOKCTBA
reOMETPHYECKUX (UTYp, CAMOCTOATENBHO

(opmynupoBaTh onpesieNeHns U3y4aeMbIX (UTyp, BBIIBUTATh
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THIOTE3BI O CBOMCTBAX M TMPU3HAKAX TEOMETPUUECKUX (QHTYp, 000CHOBBIBATH
VI OTIPOBEPTaTh HX; YMEHNUE MPOBOJUTH KacCH(PUKALmio (uryp mo
Pa3IMYHBIM TPU3HAKAM, BBIIOMHATEHEOOXOIMMBIE IOTIOTHUTEIbHBIC
0CTPOEHHUS;

- YMeTb CBOOOHO ONEPHPOBATh MOHATUAMMU: IUIOMAb (HUIYpHI, 00BEM
(burypsl, BenuunHa yriia, pacCTOSHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSHNUE
MEX[Ty IPSAMBIMH, PACCTOSHUE MEXTY IIOCKOCTSMH, ILIOAb chepbl,
IUIOIIA/Ib IOBEPXHOCTU NMUPAMK/IbL,IPH3MBI, KOHYCA, IMINHIPA, 00beM
Ky0a, PAMOYTOIBHOT0 NapalIeNenynesia, TMPaMuIbl, IPU3MBIL, LIIHH/PA,
KOHYCa, I1apa; YMEHIEe HaXOAUTh OTHOLICHHE 00BEMOB MOA00HBIX (HTYp;
- yMeTb CBOOOIHO OTEPHUPOBATH MOHATHAMHE: JBIKEHHE, apajleTbHbIA
nepeHoc, CAMMETPHUS Ha IUIOCKOCTH U B POCTPAHCTBE, II0BOPOT,
npeoOpa3oBaHue M0K00us, MoH00HbIE GUTYPBI; YMEHHE PACTIO3HABATH
paBHBIE W TOIOOHBIE (UTYPHI, B TOM YHCIIE B IPHPOJIE, HCKYCCTBE,
ApXUTEKTYpPE; YMEHHE HCIIOIB30BATh TEOMETPHUECKHE OTHOIICHNS,
HAaXOAUTb F€OMETPHYECKHE BEIMUMHB! (JUTHHA, yTOJ, MO b, 00BEM)
PUPEILeHNH 33184 U3 APYTUX Y4eOHbIX MPeIMETOB U U3 peabHoi
KI3HH,

- YMeTh CBOOOJIHO OTEPHPOBATH TIOHATHSAMHE: MPSAMOYTOJbHAS CHCTEMA
KOOpJMHAT, BEKTOP, KOOPAMHATBI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YHCIO, PA3I0kKEHHE BEKTOpaA 110
0asucy, CKaIIpHOE MPOM3BEIEHNE, BEKTOPHOE TIPOH3BEICHNE, YTOM
MEXITy BEKTOPaMH; YMEHHE HCTIOTb30BaTh BEKTOPHBIA M KOOPIMHATHBIN
METOJ] IS PEeIeHHATeOMEeTPHUECKUX 3aa4 1 33184 APYTUX y4eOHbIX
TIpeIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpulia 2X2 u 3X3,

OTIPE/IENTUTENb
MAaTpPHLIBl, TEOMETPUUECKUI CMBICI OTIPE/IEUTEIS;
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- YMETh MOJIEMPOBATh PEANIbHBIE CUTYAINU HA S3bIKE MATEMATUKH;
COCTABJIATH BBIPAXKCHUSA, YPABHEHHUS, HEPABEHCTBA ¥ UX CHCTEMBI 110
YCIIOBHIO 33/1a4H, NCCIIE/I0BATH IOCTPOCHHBIE MOJIENH C HCIIOJIb30BAHUEM
anmapata anreOpbl, MHTEPIPETHPOBATH NIOMYYEHHBIN PE3YIIbTAT; CTPOUTH
MaTeMaTHYECKHUE MOJIEIH C TIOMOLIbIO TEOMETPUIECKUX TMOHATUN |
BEIIMYMH, PELIaTh CBA3aHHBIC C HUMU NPAKTUUYECKUE 33/1a4l; COCTABIATH
BEPOATHOCTHYIO MOJIEIb M HHTEPIIPETUPOBATH HOTYYECHHBIN PE3YIIbTAT;
peruaTh PUKIIAHBIC 3a1a4H CPEACTBAMI MATEMATUIECKOTO aHANIN3a, B TOM
qHCIIe CONMAIBHO- SKOHOMHYECKOTO U (PH3NYECKOTO XapaKTepa;

- YMEHHe BBIOUpATh MOAXOIAIIMHA METO/ IS PELIeHHs 3a/1aut; TIOHUMAHKe
3HAYMMOCTH MATEMATHKHU B U3yYEHHH IPUPOIHBIX M OOIIECTBEHHbIX
IPOLIECCOB U SIBJICHHI; YMEHHE PACIIO3HABATH IIPOSBICHHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTHIPUMEPI MATEMATUIECKUX
OTKPBITUI POCCUHCKOM 1 MUPOBOi

MaTeMaTHYECKON HayKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA MOUCKA,
QHAIN3a ¥ MHTEPIPETAINH
MHpOpMALIK, U
MH(OPMAIIMOHHBIE TEXHOIOTUH
117151 BBITIOJTHEHHS 337124
MpodecCHOHANBHOM
NesATeTbHOCTH

B 00macTy [IeHHOCTH HAYYHOTO MO3HAHMUSL:
-chopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd W OOIIECTBEHHOW TPAKTUKH, OCHOBAaHHOTO HA
MAJIoTe KyJbTYp, CIOCOOCTBYIOMIETO OCO3HAHHUIO CBOET(
MECTA B OJIMKYJIbTYPHOM MUPE;

- COBEpUICHCTBOBAHME  SA3BIKOBOW W  YUTATENIbCKOI]
KYJbTYpPBI KaK CPEACTBA B3aUMOJICHCTBHS MEKY JIObMN
¥ [IO3HAHKS MUPA;
- OCO3HAHHE

TOTOBHOCTL OCYHICCTBJIATH HPOCKTHYHO U

IHEHHOCTH HaquOfI JCATCIBbHOCTH,

GyHKIHS
norapudmuueckasi

- yMeTb  OIEpHpPOBaTh
nokasaTenbHas —(QyHKIUS,
(yHKIWMs, TpUroHOMeTpr4eckre GyHKIMU, oOpaTHbIE GYHKLHMH; YMEHHE
CTpouTh TpaduKd M3y4eHHBIX (YHKLMH, HCMONb30BaTh Ipaduku Mpy
M3y4eHHH TPOLIECCOB M 3aBUCHMOCTEH, MPU PELICHUH 33/1a4 U3 JPYrux

yueOHbIX TPEAMETOB U 3a]a4 U3 peasbHON JKU3HH; BbIpaxaTh (opMynamy

TNOHATHUAMMU: paniMoHaJIbHaA

cTeneHHas (QyHKIus,

3aBHCUMOCTH MEKTY BETMIMHAMHE;
- YMeThb ONEPUpPOBATh MOHATUSMH: TOXAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH W
HEPaBEHCTB, PABHOCHJIBHOCTH YpPaBHEHWH, HEPABEHCTB U CHCTEM,

palMOHANIbHBIE, MPPAIMOHANBHBIE, MOKA3aTelbHbIC, CTETICHHBIE,
norapu(pMuUecKye, TPUTOHOMETPHYECKHE YPAaBHEHHS, HEPaBEHCTBA
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HCCIIE/IOBATENLCKYH0  ICITEIBHOCTD  MHIMBHAYAIbHO | B
rpyme.
OsnaneHue
TI03HABATENIbHBIMHU JICHCTBUSMU:

B) paboTa ¢ nHpopMaIHUEH:

- BJANCTh HABBIKAMH TIOJNYYECHUS HWHOpMAIMH U3
VCTOYHUKOB  Pa3HBIX CaMOCTOSITENILHO
TIOHCK,

YHUBEPCAIbHBIMU y4eOHBIMU

THUIIOB,

OCYIIECTBIIATH aHAM3, CHCTEMATH3ALMI0 M1
MHTEPIPETAINI0 HHPOPMALIUN PA3TMYHBIX BHAOB U (opM
TPE/ICTABIICHHS,

- CO3/1aBaTh TEKCThl B pa3iIMYHbIX (opMaTtax ¢ yyeToM
Ha3HaYeHWs MHPOPMAIUK U IIEJIEBOI ayIUTOPHH,BHIONpPas
ONTHUMATBHYIO (HOPMY MPEICTABICHAS U BU3yaTH3aIUH;
- OLICHUBATH
UH(POpPMAIMH, €€ COOTBETCTBHE MPABOBBIM M MOpAIbHOA
HTHYECKAM HOPMaM;

UCTIONIB30BAaTh  CPEACTBA  MH(MOPMAIMOHHBIX
KOMMYHI/IKaHI/IOHHI)IX TCXHOHOFI/Iﬁ
KOMMYHHKATHBHBIX
3a71a4 c CcOoOII0AEHUEM

JPrOHOMHKH, TEXHHKH O€30MacHOCTH

AOCTOBCPHOCTD, JETUTUMHOCTH

%
B pelIeHUY
KOTHUTHBHBIX,

OpraHU3alMOHHBIX

TpeboBaHMiI

5|

TUTHEHBI, PeCypcocOepeskeH s, IPAaBOBBIX U AITUYECKUY]
HOPM, HOpM HH()OPMAITMOHHON O€30TIaCHOCTH;
- BJIAACTb HaBbBIKAMMU paCliO3HaBaHUA W  3alUThI
nHopmanuu, MHGOPMAMOHHON 0€30MacHOCTH

JINYHOCTHU

U CHCTEMBl; YMETb DEIIAThb YPAaBHEHWs, HEPABEHCTBA M CHUCTEMBI O

MOMOIIBI0  PA3JIMYHBIX TPHEMOB; pEIIaTh YpPAaBHEHHS, HEPABEHCTBA W
CHCTEMBI C TapaMeTpoM; TNPUMEHATh YpaBHEHMS, HEPaBEHCTBA, UX
CHCTEMBI JJIsl pelIeHHs MaTeMaTHYeCKUX 3a/1au U 33/1a4 U3 Pa3IndHbIY
obJacTell HayKu 1 peabHOM JKU3HH,

YMETh

CBOOOZHO  OMEpUPOBATh  MOHATUSMH:  JBUKCHUE)

napaulebHbIi  IEPEHOC, CHUMMETpHS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, TIOBOPOT, Peodpa3oBaHue MOA00Hs, MOT00HbIE (UTYPHI]
YMETb pPaclo3HaBaTh pPaBHbIC U TOAOOHBIE (UIYpHl, B TOM YHUCIE B
[PUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh HCIOIb30BaTh [€OMETPUUECKHE
OTHOILIEHUS, HAXOAUTh T€OMETPHYECKUE BETHUMHBI (JUTMHA, YTOJl, IIOAb
00beM) TIpH PEeLICHUH 3a/ja4 U3 JPYTHX Y4eOHBIX PEIMETOB U U3 PEAIbHOI]

KHU3HU
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OK 03 IInanupoBats u
pean30BbIBATH COOCTBEHHOE
po(ecCHOHANBHOE 1 TMIHOCTHOE
pasButHe,
MpeAPUHUMATEIBCKYIO
eSTENbHOCTD B MPO(ECCHOHATBHOM
chepe, UCTIOTB30BATh 3HAHUS TI0
(pMHAHCOBOI IPaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CHUTYaIIIX

B o6nactu 1yx0BHO-HPABCTBEHHOTO BOCITUTAHMUS:

-~ chopMHPOBAHHOCTD
3THYECKOTO MOBEICHHS;

- CHOCOOHOCTb OIICHMBATh CHTyallMl0 U MPUHAMATH-
OCO3HAHHBIC ~PEIICHHS, OPHEHTHPYSCh HA MOPAIbHO{MHOTOTPAHHMKA, KyO, mapajulelenumes, Npu3Ma, mupamuna, ¢urypa o

HPABCTBEHHbIE HOPMBI U LIEHHOCTH;
- OCO3HaHHE
YCTONYMBOrO OY/yILIero;

JIMYHOTI'O

= OTBECTCTBCHHOC OTHOLICHHUC K CBOMM POAUTCIIAM U (I/UII/I
JApYruM YJI€HaM CCEMbH, CO3IaHHUI0 CEMbU Ha OCHOBAUUpaMuIbl, IIPU3MbBI, LHIMHIpPA, KOHYCa, IIapa, YMCHHUC I’I306pa)1(aTI:
OCO3HAHHOI'O IIPUHATHA HCHHOCTCﬁ CEMEHHON YKM3HU BMHOI'OTPAHHHMKM H IIOBCPXHOCTH BpallCHHUA, X CCYCHHUA OT PYKH, (

BKJIaJa

HPaBCTBEHHOT'O

B

IIOCTPOCHUCBpAILICHUS,

COOTBECTCTBUH C TpaAULIUAMU HAPOOAOB POCCI/II/I;

CO3HAHMSAHPPALUOHATIBHBIE,

- YMETh OIIepUpPOBATh paLMOHAJIbHBIE
II0Ka3aTEIbHbIE, norapudmMuyeckue,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

yMeTh  ONEpPUpPOBATH

TOHSTHSIMU:
CTETICHHDbIE,
MOHATHUSMHU:  MHOTOTPAHHHK,  CEUCHH(
MOBEPXHOCTh BPAIICHHUS, UIMHIP, KOHYC, 1ap, chepa, ceueHus Gurypbol
LUIMHIPA, KOHYycCa
KOHyCa, IHINH/PA
wiomans cdepsl, o0beM Kyba, TPAMOYTOIBLHOTO TNapaUieNenurnea

IINIOCKOCTBh, Kacaromasacsa C(bepbl,

[UIOIAAb IMOBECPXHOCTU IMHUPAMHU]IbI, ITPHU3MBI,

IIOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB U JJICKTPOHHBIX CPCIACTB]

Osnanenue YHUBEpPCAIbHBIMU PETYIATHBHBIMAYMETh PACIIO3HABATh CUMMETPHIO B IIPOCTPAHCTBE; YMETb Paclo3HaBATH
NEHCTBUAMU: IpaBUJIbHBIE MHOTOIPAHHUKH;

a) caMOOpraHU3aLys: - yMeTb  ONEpUpOBaTh  IOHATUSMU:  HPSIMOYTOJbHAs  CHUCTEMA
- CAMOCTOSATENBHO  OCYIIECTBIATH  [O3HABATEIbHYIOKOODAMWHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA,
NEeATENbHOCTb, — BBIABIATH — NPOOIEMBI, CTAaBUTb  WCKAISPHOE MPOM3BEICHHE, YTOI MEXIy BEKTOpaMH, CyMMa BEKTOPOB
dbopMynupoBath COOCTBEHHBIE 3a/1a41 BIIPOM3BEAEHHE BEKTOpPAa HA YKCIO, HAXOAUTh C TOMOLIBIO M3yYEHHBIX
00pa3oBaTeIbHOM  JEATENIBHOCTH W KU3HEHHBIX()OpMYN KOOpAMHATHI CEpEeAMHBI OTPE3Ka, PACCTOSHHE MEKITY JBYMS
CUTYalUsX; TOUKaMHU

- CaMOCTOSITENIbHO  COCTAaBIATh IUIaH  PELICHMS

npobaeMbl € Y4eTOM  UMEIOIIUXCS  PEcypcoB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHHH;
- J1aBaTh OLEHKY HOBBIM CUTYyalUsM,;

CrocoOCTBOBaTh  (POPMUPOBAHHMIO U TMPOSIBICHUIY
IIUPOKOM SpyaMIIMM B pasHbIX o0ONacTsIX 3HAHMIA
IOCTOSIHHO ~TIOBBIIATh CBOM 00pa3oBaTEeNbHBIA U

KyJIbTYpHBIH ypOBEHS;
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0) CaMOKOHTPOIIb:

UCIONIb30BaTh MPUEMBl  peIeKCHH ISl OLCHKH
CHTYalliH, BBIOOpa BEPHOTO PEILEHNUS;

- yMeTb OLEHUBATh PUCKM M  CBOEBPEMEHHO
IIPUHUMATb PELICHHS 110 MX CHIDKCHHUIO,

B)  OMOLMOHANBHBIA  MHTE/UIEKT,  MPEeAnoJararouiyii
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTMBALMHK, BKIIOYAKOIIEH CTpEeMIICHHE K
JOCTHKEHUIO LIeM M YCHeXy, ONTHUMM3M,
VHUIMATUBHOCTb, YMEHHE JEHCTBOBATh, NCXOM U3 CBOUX
BO3MOXKHOCTEH;

- OMIIATUM, BKJIIOYAMOUIEHl  CHOCOOHOCTH  MOHMMATH
HMOLIMOHAIBHOE COCTOSHUE APYTUX, YYUTBIBATH €TI0 IIPY
OCYLIECTBICHUM  KOMMYHMKAllU¥,  CIIOCOOHOCTb K
COYYBCTBHUIO U CONIEPEKUBAHUIO;
- COLMATBHBIX HABBIKOB, BKIIOYAIONUX CIOCOOHOCTH
BBICTPAuUBaTh OTHOIIEHHUS C JPYTUMH JIHOIBMH
3a00TUTHCS, TPOSIBISTH UHTEPEC U pa3periaTh
KOH(JIUKTBI

OK 04 DpdextuBHO
B3aHMOJICHCTBOBATh U PabOTaThB
KOJIEKTHBE U KOMaH/Ie

TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITETBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHIE HaBBIKAMH YueOHO-HCCIIe10BaTENbCKOM,
TIPOEKTHOH 1 COLMANBbHON JEATENBHOCTH,

OBnaneHne yHUBEPCATbHBIMU  KOMMYHHKATHBHBIMH
TIEUCTBUSIMU:

0) COBMECTHAs IEATENBHOCTD:

- OHMMaTb U  WCIOJb30BAaTh  MPEUMYIIECTBA
KOMaH/IHO! ¥ MHIUBHYyalIbHOM paboThI;

- YMETb ONEPUPOBaTh MNOHATUAMM: CIYYaWHBIA OINBIT M CIy4aiHOg
CTy4allHOTO COOBITHS; YMETb BBIYUCIATH

CO6BITI/IC, BEPOATHOCTDH

BCPOATHOCTL C  MCIOJIB30BAHUEM rpa(bmecmx MCTOJI0B,

(OpMYJTBI CITOKEHHS U YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE (haKTHI
GopMysBl TIpH pENICHWH 3a/lad; OIEHMBATh BEPOSTHOCTH pPEATbHBIX
COOBITHIT; 3HAKOMCTBO CO CITYYaiHBIMH BEITMYMHAMH; YMEHUE TIPHBOUTH
3aKoHa OONBIIMX YHMCeN B TMPUPOAHBIX U

MpUMEpbl  TPOSBIICHHUS
OOIIECTBEHHBIX IBICHUAX;

- yMeTh CBOOOAHO OMEPHPOBATH MOHATHAMU: CTEHIEHb C IIEIBIM
MoKa3aTelneM, KOpeHb HAaTypajJbHOM CTEMEHH, CTEMEHb C

MIPUMCHATH
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- [pPUHUMATh LEIM  COBMECTHOM
OpraHu30BbIBaTh U KOOPAMHMPOBATh JEHCTBUS MO eg
TOCTHKEHHUIO: COCTABJIATh IJIaH nefcTBuit
pacmpeleniTb pold C y4eTOM MHEHMH Y4YacTHHMKOB

00Cy’KIaTh pe3yIbTaThl COBMECTHON PabOTHI;

JACATCIBHOCTH

- KOOpAMHHUPOBATL W BBIIOJHATH pa60Ty B YCJIOBHAX

pPCaJIbHOrIO, BUPTYAJIbHOTO )44 KOM6I/IHI/Ip0BaHHOFO
BSaHMOﬂCﬁCTBHH;

- OCYILICCTBJIATD IO3UTHBHOC CTPATEIrUICCKOC
NOBCACHUEC B  PA3JIMYHBIX  CUTyalUAX, IIPOABIIATH

TBOPYCCTBO U B006pa)KGHI/IC, OBITH WHUIUATUBHBIM.

Ognanenue YHHUBEPCATbHBIMH PETYJISTHBHBIMY
JICUCTBUSIMU:

T) IpUHATHE ce0s 1 APYTUX JIHOCH:

- IPUHUMATH MOTUBBI M APTYMEHTBHI IPYTUX JHOJeH mpu
aHAJN3e PEe3yJIbTATOB JCATEIEHOCTH;

- TIPU3HABATH CBOE MPABO | TPABO JAPYTUX JHOCH Ha
OIINOKH,

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MU C TTO3HIUH

JIpyroro 4enoBeka

pallMOHANBHBIM  [OKa3aTelieM, CTEMeHb C  JACHCTBHUTEIHHBIM
(BEIECTBEHHBIM) MTOKA3ATENEM, JOTAPU(M UKCIIA, CHHYC, KOCHHYC W TAHTEH(
MPOU3BOJILHOTO YHCIIA;

rpaduk  QyHKIHH,

oOpatHast (QyHKIMA, KOMMO3MIMA (YHKUMH, JNWHEHHas —QyHKIuU,

- YMCTb CBO60I[HO OICpUpOBaTh MOHATHAMU:

KBaJ(paTHYHas (PYHKIHSA, CTETICHHAs: (DYHKIHS C IIEJIBIM TTO0Ka3aTeNeM
TPUTOHOMETpUYecKue (PYHKIMU, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIUU, MOKa3aTtenpHas M Jorapudmuyeckas (QyHKIHU; YMETH
CTpOUTh Tpaduku (GYHKIUH, BBIIONHATh MpeoOpasoBaHus TrpaduKoy
byHKIHI;

- YMeThb HCIOJNB30BaTh TpaduKki (YHKIMH 17 W3Y4eHHs TPOLECCOB H
3aBUCUMOCTEH MU PeLICHUH 33/1a4 U3 JPYTUX yueOHbBIX MPEIMETOB 1
W3 peanbHOW KU3HU; BBIpAXKATh (HOPMYTaMM 3aBHCHMOCTH MEKTY
BETMYNHAMY;

GyHKIHN
EePUOANYHOCTh (PYHKIMU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
(GyHKIMY, KCTpeMyM (YHKIMH, HauOOJbllee U HaUMEHbIIEE 3HAUCHHS

- CBOOOJHO ONEPUPOBATH TOHATHSIMHU: YETHOCTb

(yHKIMM Ha HPOMEKYTKE; YMETh IPOBOJUTH HCCIIEI0BaHNE (YHKINK;

- YMETh HCIONb30BaTh CBOWCTBA U TpaQuku (QYHKUME IS pelucHus
ypaBHEHMil, HEpaBEHCTB M 3aJay C MapaMeTpamu; H300paxarth Ha
KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH,

HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBiTh YCTHYIO U
MACHMEHHYI0 KOMMYHHKAIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii Oenepanun ¢ y4eTom
ocoOeHHOCTEH

B o0macTn 3cTeTHYECKOr0 BOCTTHTAHHS:

- 3CTETHYECKOE OTHOILIEHHE K MUPY, BKIIHOYAs ACTETHKY ObITa
HAy4qHOr0 ¥ TEXHHYECKOTO TBOPYECTBA, CIOpPTa, TpyAa W
OOIIIECTBEHHBIX OTHONICHHIA;

- CIOCOOHOCTh BOCHPHHMMATH PA3MUYHBIC BHIBI
VICKYCCTBA, TPAJJUIIUHI ¥ TBOPUECTBO CBOETO H IPYTUX

- YMETh ONEepUpPOBaTh MOHATUAMU: Cpe/iHee apu(MEeTHYECKOe, MEANaHAa,

HauOonblllee ¥ HAMMEHbIEe 3HAYeHWs, pa3Max, JAucrepcus
CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa; yMEHHE M3BJIEKaTh
MHTEPIPETHPOBaTh MH(POPMALNIO, MPEACTABICHHYI B TaONHIAX, HA
nuarpamMmax, rpa@ukax, OTpPaKarollyl0 CBOMCTBa

PCAIBHBIX TIPOLECCOB 1 HBHCHHﬁ; peACTaBIATh I/IH(I)OpMa]_[I/II-O C
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COLMAIBHOTO Y KYJIBTYPHOIO
KOHTEKCTa

HapoJ0B, BO3J/ICHCTBHE
UCKYCCTBA;

- Y6C)KI[GHHOCTB B 3HAYUMMOCTH JAJI1 JIMYHOCTHU U

Omymartb SMOIIMOHAJIBHOC

oOmecTBa OTEYECTBEHHOTO U MHUPOBOTO HCKYCCTBa,
OTHUYECKUX KYJIBTYPHBIX TpaJuLMd M HAPOAHOIO
TBOPYECTBA,;
- TOTOBHOCTb K CaMOBBIPQKCHHIO B pPas3HbIX BHUJAX

UCKYCCTBA,  CTPEMJIGHHUE  MPOSBIATh  KauyecTBA
TBOPYECKOM JINYHOCTH;

OBnajienrie  yHHMBEPCAIbHBIMH ~ KOMMYHHKATHBHBIMU
NEeNCTBUSIMU:

a) obmieHue:

- OCYIIECTBISITh KOMMYHMKAllMd BO BceX cdepax
JKU3HU,

- pacmo3HaBaTh HeBepOalbHBIE CPEICTBA  OOIICHMS,
MMOHUMATh 3HAYCHHUE COILMATIbHBIX 3HAKOB,

pacro3HaBaTh NPEINOCBUIKM KOH(IUKTHBIX CHUTYalUil W
CMAT4aTh KOHQIUKTHI,

- Pa3BEpPHYTO U JIOTUYHO M3J1araTh CBOXO TOUKY 3pEHUS
C WCIIOJIb30BAHMEM S3BIKOBBIX CPEJICTB

MOMOILBIO TAOJUIL U AMAarpaMM; MCCIE0BATh CTATUCTUYECKUE JaHHBIE, B
TOM YHCIE C NPUMEHEHHEM TPApUUECKUX METOJOB M OICKTPOHHBIX
CPECTB;
- YMETb OIEPUPOBATH MHOHATUSAMH: TOUKA, IJIOCKOCTh
[POCTPAHCTBO, yroji, CKpEIIUBAIOLIUECS
NapajIeIbHOCT U MEPHEHUKYISPHOCTh NMPSMbBIX M IUIOCKOCTEH, yroJi
MEXIY NPAMBIMH, YIOJ MEXIY HPSMOM M IUIOCKOCTBIO, YIOd MEXMTY
[JIOCKOCTSMH, PACCTOSIHUE OT TOYKH A0 IIOCKOCTH,PACCTOSHUE MEKTY

[IPAMBIMHA, PACCTOAHUC MCIKAY INIOCKOCTAMU,

npsamas,

JIBYTPaHHbIH npsIMbIE

- YME€Th HCIOJNB30BaTh MPU pPELICHUM 33/ad H3YYeHHblE (aKThl U
TEOpeMbl IUIAHUMETPUM; YMEHHE OLEHUBaTh pa3Mepbl OOBEKTOB
OKpY’KAIOLIEro Mupa

OK 06 TIposiBnsTh rpaxaaHcKo-
MaTPUOTHYECKYIO MO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBE/ICHHE HA OCHOBE
TpPaJIUIIHOHHBIX
001eYeNI0BEYECKHX IEHHOCTEN,B
TOM YHCTIE C YYETOM
rapMOHH3AIUU
MEKHAIHOHATIBHBIX H

- OCO3HaHUE o0yuaronMucs POCCHICKOM
IPaIaHCKOM UIECHTHYHOCTH;

- LIEICHATIPaBJIeHHOE PAa3BUTHE BHYTPEHHEH MO3UIUH

JIMYHOCTH  HA  OCHOBE  JIyXOBHO-HPaBCTBEHHBIX]
neHHocred  HaponoB  Poccuiickoir  Penepanuu,
UCTOPUUYECKUX U HALMOHAIBHO-KYJIBTYPHBIX TPaULINN,
(GopMHUpoBaHHE  CHCTEMbl  3HAYMMBIX  LIEHHOCTHOA
CMBICJIOBBIX YCTAQHOBOK,
AHTUKOPPYIILMOHHOTO MHPOBO33PEHHU,

- YMETb ONEPHPOBATH MOHATUAMU: PAMOYTOJIbHAS CUCTEMA KOOP/MHAT,
KOOPAMHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKATAPHOE
[POM3BEJICHHE, YTOJ MEKITY BEKTOPAMH, CYMMa BEKTOPOB, [POM3BE/ICHNE
BEKTOpa Ha YKCIO; HAXOJUTH C TIOMOLIBIOM3YYEHHBIX (POPMYI KOOPIHHATHI
CepeIMHBI OTPE3Ka, PACCTOSHUE MEKTY IByMS TOUKAMHU;

-yMETb BbIOMPATh MOAXOASIINN U3yUEHHBIH METO/ [NIsl PELICHNUs 3a1a4H,
pacro3HaBaTh MaTeMaTHYeckhe (GaKkThl 1 MaTeMaTHIEeCKHe

MOJIENU B MPHPOIHBIX U OOIIECTBEHHbIX SIBICHUSAX, B HCKYCCTBE;
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MEKPETUTMO3HBIX OTHOLICHHUH,
PUMEHATb CTAHJAPTHI
AHTUKOPPYILIHOHHOTO
[MOBEEHUS

[PaBOCO3HAHMS, HKOJIOTMYECKON KYJIbTYpbI
CHOCOOHOCTH CTaBUTh LENH M CTPOMTH IKH3HEHHBIE
IUIaHBI;

B yacTu rpak1aHCcKOro BOCIIMTAHUS:

CBOMX KOHCTHTYLIMOHHBIX IIpaB H

065138.HHO0T€I>1, YBaXXCHHUC 3aKOHA U IIPABOIIOPSAIKA,

- OCO3HaHHC

- IIPUHATHUC TpaaIUIUOHHBIX HallMOHAJIbHBIX,
O6H_[e‘leJ'IOBe‘leCKI/IX FYMaHUCTHYCCKUX n
JCMOKPATHICCKUX HCHHOCTGI‘/‘I;

- TOTOBHOCTH IIPOTUBOCTOATD HACOJ0Iny
JOKCTpEMU3MaA, HallMOHAJIM3Ma, KCCHO(1)06I/II/I
JUCKPUMHHAIIUKA 110 COLAJIbHBIM, PCIMTUO3HBIM

PacOBBIM, HAllOHAJIbHBIM [IPU3HAKAM;
- TOTOBHOCTb
MHTEpecax TPakIAHCKOro 00IecTBa, Y4YacTBOBAaTh B
CaMOYIIPaBJICHUH B

BECTH COBMCCTHYIO JCATCJIbHOCTL B

0011e00pa3oBaTeNHHOM
OpraHusaly U I€TCKO-FIOHOMECKNUX OpTraHu3aluix;

= YMCHHC BSaHMOHCﬁCTBOBaTB C
UHCTUTYTaMH B COOTBETCTBUU C HUX (YHKIUSMHU U

Ha3HAUYCHUEM,;

conyaJIbHbIMY

- TOTOBHOCTb K TYMAaHHUTAPHOM U BOJIOHTEPCKOM
N1EATEIbHOCTH;

aTPUOTHYECKOTO BOCIIMTAHMSL:

- c(hOpMHUPOBAHHOCTh ~ POCCHHCKOW  TpaXkKIaHCKOW
WJICHTUYHOCTH,
Hapoay, 4YyBCTBA OTBETCTBEHHOCTH Iiepe] PoxuHon
rOPIOCTH 3a CBOW KpaH, CBOKW PojmuHy, CBOMl A3BIK W
KyIbTYpY,
MHOT'OHALIMOHAIBLHOIO Hapoza Poccuy;

MMaTpuoTU3Ma, YBAXCHHUA K CBOCMY|

IIponuIoe n HaCTOAIICS

YMEHHE TPUBOJUTH MpPUMEPbl MATEMATUUYECKUX OTKPBITHiH
POCCUHCKON U MUPOBOM MaTeMaTUYECKON HAyKH.

- YMETb ONEPHPOBATh IIOHATHAMHU: CIy4YalHBIM OIBIT U CIy4aldHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITUS; YMETh BBIYMCIATH
BEpOATHOCTb € KCIOJb30BAHMEM TpaUuecKuX METOJOB; MPUMEHSATH
(opMyITBI CTIOKEHHS ¥ YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI 1
(GopMyiBl TpU pelICHUH 33Jay; OIEHHBATh BEPOSATHOCTH pEabHBIX
COOBITHIA; 3HAKOMCTBO CO CIIyYallHBIMH BEIMYUHAMM; YMEHUE TIPUBOUTH
PUMEPBl  NPOSIBIICHUS IIPUPOAHBIX U
00IIECTBEHHBIX SABJICHHUAX

3aKOHa OOJBIIMX 4YHCed B

20



- HICHHOCTHOC OTHOIICHUEC K rocy1apCTBCHHBIM
CUMBOJIaM, HCTOPHYECKOMY M IIpUPOAHOMY HACJICIHUIO,
TpaIuliaM HapoI0B

JOCTHXXCHUAM Poccun B HAYKE€, HCKYCCTBE, CIIOPTE,

[aMATHHUKAM, Poccun
TEXHOJIOTHSX U TPYE;

- UjieiHas YOeXKIEHHOCTh, TOTOBHOCTD K CITY’KEHHUIO 1
3amure OTedyecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0Y;

OCBOCHHBIE 00yyaroIuMucs MEXIIPEIMETHbIC
NOHATUS ¥ YHHUBEpPCAJbHBIE  Yy4eOHbBIE JCHCTBHSA
(perynaTUBHBIE, TI03HABATENIBHBIE,
KOMMYHHUKATHBHBIE);

- CMOCOOHOCTh MX MCIIONb30BaHKS B I103HABATENBbHON U
COLIMAIbHOU IIPaKTHKE, TrOTOBHOCTb K
CaMOCTOSTENPHOMY — IUIAHMPOBAHUIO M OCYIIECTBJICHHUI)
y4eOHOH  JeATENbHOCTH,  OpraHM3alMd  y4eOHOrd

COTpYAHMYECTBA C MENArOrMYeCKUMU pabOTHUKaMU |
YY4aCTHI0O B  IOCTPOCHHH
VH/MBUIYaNbHOH 00pa30BaTeNbHON TPAEKTOPHH;

CBCpPCTHUKAMH, K

- OBNAJICHHE HABBIKAMH y4eOHO-HCCIENI0BATENbCKOM,
TIPOEKTHOW M COLMANBHON JEATENbHOCTH

OK 07 CozeiictBoBath
COXPaHEHHIO OKPYKatoIeH
Cpelbl, pecypcocOepeskeH o,
MPUMEHSATH 3HaHUS 00
M3MEHEHHH KIMMATa, TTPHHIUITBI
OepesxIIMBOrO MPOKU3BO/ICTBA,
d(EKTHBHO JIEHCTBOBATH B
UpE3BBIYANHBIX

CUTYyaIHsIX

- HE IPUHUMATh JICHUCTBUS, IPUHOCSIIME BpE
OKPYXaIOLIEH Cpese;

- yMeTb  NPOTHO3MPOBATh  HEOIArONpPUSTHBIE
HKOJIOTUYECKUE TIOCIIEICTBUS IPENPUHIMAEMBIX
JEUCTBUM, IPEJOTBPALLIAT UX;

- PacCLIUPUTH  ONBIT  AEATENBHOCTH  JKOJIOTMYECKON
HaIlpaBJIEHHOCTH;

- YMETh ONEPUPOBATH MOHATUAMM: (YHKLHUS, HETIPEPbIBHAS (YHKIUA
IPOM3BO/IHAS, TEpPBOOOpPa3Has, OMpeleNeHHbl MHTErpai; YMeTb HaXOAUTh
MPOM3BOJIHBIE  JJEMEHTApHBIX  (YHKUMHA, HCIONB3ys  CIIPABOYHBIE
MaTepuabl; HUCCIeNoBaTh B MPOCTEHIIMX CiydasX O(YHKIMH HA
MOHOTOHHOCTb, ~HAaXOJUTh HAauOONbIIME ¥ HAWMEHbIINE 3HAYCHUS
(GyHKIMH; CTPOUTH rpaQUKU MHOTOYJIEHOB C UCTOIb30BAHUEM almapaTy
MaTeMaTHYECKOr0 aHaN3a; IPUMEHATh MPOU3BOAHYIO TIPH PELICHUH
3a7a4 Ha JBW)KEHME, pelIaTh

[PaKTUKO-OPUEHTUPOBAHHBIE 3aJayd Ha HauOoJiblIMe U
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- pa3pabatbiBaTh IUTaH PELICHHS TPOONEMBl C y4YeTOMHAWMEHBIIME 3HAUCHUsS, HA HAXOXKICHHE IIyTH, CKOPOCTH W
aHanu3a HUMEIOIINXCS MaTepHalIbHbIX HWyCKOPEHUS;

HeMaTepHAIbHBIX PECYPCOB; - yMeTb ONEpUpPOBaTh MOHATHAMH: JBWXKEHME B IIPOCTPAHCTBE
- OCYIIECTB/IATh  LIEJICHANPABICHHBI MOWCK  NEpeHOCANOA00HbIe (UIyphl B  MPOCTPAHCTBE; MCIOJB30BaTh  OTHOIIEHHUE
CpPeICTB M CHOCO00B JEHCTBHS B MPO(hecCHOHATBHYIIIIONIAACH MOBEPXHOCTEH U 00BEMOB MOOOHBIX (DUTYp MPH PelIeHNH

cpeny;, 3a1a4,
- YMETh IICPCHOCUTh 3HAaHWA B IIO3HABATCIIBHYIO HW- YMETb BBIYHCIATE TIC€OMETPHUYCCKUC BCIMYHHBI (,HJII/IHa, yrou,
NPAKTUYCCKYTO 00JIacTH JKU3HEACATENLHOCTH; miomaas, 00beM, IUIONmAIb HOBerHOCTI/I), HUCIOJB3YSA H3YUYCHHBIC

- [pelJiaraTb HOBbIE IIPOEKTBI, OLEHUBATh HIEH dOPMYIIbl U METOIbI
NO3ULMK HOBHU3HBI, OPUTMHAIBHOCTH, HPAaKTUYECKON
3HAYMMOCTH;

- JaBaThb OLICHKY HOBBIM CHTYyalusM, BHOCHTH
KOPPEKTUBBI B ACATCIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIAM

IK°. ..
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMIIVIMHBI M BUABI YU4eOHO# padoThI

Buj yueOHoii padoThl O0bem yacoB

CymMmapHasi yyeOHasi HArpy3Ka BO B3aMMOeCTBHH C 340

npenoaaBareJieM

Koncynomayuu 14

O0bem o0pa3oBaTeIbHOI IPOrpaMMbl 320
B TOM YHCIIE:

TEOPETHYECKOE 00yUeHne 210

[IPaKTUYECKUE 3aHATUSI (€CIIN IPEYyCMOTPEHO) 110

KOHTpPOJIbHAsI paboTa *

Camocmosmenvnas paboma

IIpoMe:xkyTouHasi aTTecTalusi NPoBoAUTCS B popMe IK3amena 6
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2.2. TemaTnueckuii IJIaH U co/lep:KaHMe y4eOHOH AUCHMILNIMHBI «MaTeMaTHKa»

Konst Koz
o JIHMYHOCTHBIX
KOMIICTCHIIUU, pe3yJIbTaTOB
Coneprxanue yueOHOTo MaTepuaia u GopMbl YpoBeHb Ob6beMm (opumpoBaruio ﬁ;ﬁ?ﬁiﬁ,‘ﬁ‘ﬁ
HaumenoBanue paszienos u Tem KOTOPBIX Bocnuranus JIP
OpraHH3aIHH JISATEIBHOCTH 00YJIarOIIUXCS OCBOEHUS 4acoB
CIOCOOCTBYET
JIEMEHT
IPOrPaMMBI
1 2 3
OK-01, OK-02 , OK-
Pa3pen 1. IloBTopeHne Kypca MaTeMATHKH OCHOBHOM LIKOJIbI 20 03, OK-04, OK-05,
OK-06, OK-07
Tema 1.1 ba3oBble 3HaHVA ¥ YMEHHS 110 MATEMATHUKE B
Llenp n 3ana4m MaTeMaTUKK IPU po(eCCHOHATLHOM M B TIOBCETHEBHOM JICSTEIILHOCTH.
OCBOCHUHU (KomOuHMpOBaHHOE 3aHATHE). 2
CIEIUATEHOCTH
Tema 1.2 JlefcTBUS HaJl MOJOKUATENHBIMU U OTPULIATEILHBIMH
Yucna v BoluncieHus. BeipaxeHus U | 4ucnaMu, OOBIKHOBEHHBIMH HACCSITUYHBIMU JPOOSIMHU. 5
npeobpazoBaHus JleticTBus co creneHsaMu, GopMyIbl COKPALLIEHHOTO
ymHoxeHus. (KomOuHMpOBaHHOE 3aHSATHE).
Tema 1.3. [IpodeccronanbHO-0pUEHTHPOBAHHOE coZiepKaHue
['eomeTpus Ha MIOCKOCTU (comeprkaHye NPUKIATHOTO MOTYJIs)
Bunpr mnockux QuUTYp U UX TIIOMA/Ib. )
[IpakTrKO-0pUEeHTHPOBAHHBIE 331a4H B KyPCe TEOMETPUH
Ha I0cKocTH. [[pakTuyeckoe 3aHATHE.
Tema 1.4 [IpocTbie MPOIEHTHI, Pa3HbIe CIIOCOOB! UX BBHIYHCIICHHS. 4
[IpoueHTHEIE BbIYMCNIEHMSA CrnoxHble npoueHTsl. [IpakTryeckoe 3aHATHE.
Tema 1.5 Jluneiinble, kBajpaTHble, APOOHO-NTUHEIHbIE YPaBHEHUS U 9

VpaBHEHNS U HEPAaBEHCTBA

HEPABEHCTBA
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[TpakTHyecKoe 3aHsATHE.
Tema 1.6 CriocoObl pemeHust CHUCTEM JIMHEHHBIX YPaBHEHHH.
Cucremsl ypaBHEHUH [Tonstus: marpuna 2x2 u 3x3, onpenenuTenb MaTPULbI. 6
Y HEPABEHCTB Meton T'aycca. CuctemMbl HETMHEHHBIX YpaBHEHU.
Cucrtemsl HepaBeHCTB. (KoMOuHUpoOBaHHOE 3aHATHE).
Tema 1.7 Beruncnenuss u mpeoOpa3oBaHus. YpaBHEHHS H
BxopHoi KoHTpOIB HEpaBeHCTBa. ['eoMeTpus Ha IVIOCKOCTH. 2
KonTponbhas paboTa.
Paznen 2. IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE OK-01, OK-03, OK-
201 04, OK-07
Tema 2.1. [Ipenmer crepeomerpru. OCHOBHbIE MOHATHUS (TOYKA,
OCHOBHBIE ITOHATHS CTCPCOMETPHH. npsamas, IJI0CKOCTDb, HpOCTpaHCTBO). OcHOBHBIE
PacronoKeH’e IPsMBIX aKCHOMBI CTEPEOMETPUH. [lepecexatoruecs,
[UIOCKOCTEIA. napajienbHble U CKpeluBaomnmecs npsmble. [lpusnak u 2
CBOIMCTBO  CKpelIMBalOIMXCAd  OpsMbIX.  OCHOBHbIE
TIPOCTPAHCTBEHHBIE (UTYPBI.
(KomOrHupOBaHHOE 3aHATHE).
Tema 2.2. [TapannensHble nmpsAMas U MIOCKOCTb. OnpenencHue.
IlapanneabHOCTb NPSMBIX, IPSIMON 1 [Tpu3Hak. CoiicTBa (c JI0Ka3aTeNbCTBOM).
TTOCKOCTH, TITOCKOCTEH. [apannensuple  mmockoctd.  Ompenenenne.  [Ipu3Hak.
CroiicTBa (C JIOKa3aTeNbCTBOM). TeTpa’ap H  €ro
snemeHTsl. [lapannenenumnen u ero snemeHTsl. CBoiCTBA 6
IIPOTHBOIONOXKHBIX rpaHeit u AuaroHanen
napauenenunena. Ilocrpoenne  ceuennit.  Pemuenue
3ana4. (KomOrHUpOBaHHOE 3aHATHE).
Tema 2.3. [TepnenaukymspHble npsmsle.  [lapannensHsie
[lepneHuKyIPHOCTD MPAMBIX, IPAMOI | TIpsIMbIE, NEPIEHANKYJIAPHbIE K MIockocTh. [Ipu3Hak
¥ IUIOCKOCTH, TJIOCKOCTEH. NEPIEHANKYIIIPHOCTH NPAMON U IIIOCKOCTH. 5

Jloka3zarensctBo. [lepneHanKyissp ¥ HaKJIOHHAS.
[lepnennukynsapusle ockocTu. [Ipu3nak
TIEPHEHIUKYJIPHOCTH IIIOCKOCTEeH. J[0Ka3aTenbCTBO.
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Paccrosiaus B mpoctpanctee. (KomOuHIpOBaHHOE
3aHATHE).

Tema 2.4. Teopema o Tpex mepnenaukynsipax. JlokazarenbcTo.
Teopema o TpexnepneHAUKYIsIpax. Vron MexIy NpsAMON MILIOCKOCTBIO. YTOI MEXTY 4
miockocTsMu. (KomMOMHMpOBaHHOE 3aHATHE).
Tema 2.5. ITapannensHsle, Axcuomsl crepeomerpu. [leprneHaukynspHocTh
TepIeHAUKYISPHbIE, MPSIMOM U TUIOCKOCTH, HapaJlieNbHOCTh JBYX MPSAMBIX,
CKpELMBAIOIIMECS MPSAMBIE. NEPIEHAUKYISPHBIX UIOCKOCTH, HEPHEHINKYIAPHOCTD 4
IJIOCKOCTEM.
[IpakTnyeckoe 3aHsATHE.
Tema 2.6. Pacnionoxenue mpsMbIX ¥ TUIOCKOCTEW B
Pemenue 3anay. [Ipsmble 1 miockocTd | mpocTpaHCcTBe. [lepneHuKyIIpHOCTh U NapajlieNbHOCTD 9
B MPOCTPAHCTBE. IPSAMBIX U TUIocKocTel. CKpeluBalomuecs npsmble.
KonTponbHas pabora.
Paznen 3. Koopaunatsl u BEKTOPBI. OK-02, OK-03, OK-
16 104, 0K-07
Tema 3.1 JlexapToBbl KOOpAUHATHI B pocTpancTse. [Ipocreiimie
JlexapToBbl KOOPAWHATHI B 3a]jauil B KOOopAUHaTax.PaccrosHue Mexry IByMs TOUKaMH,
npocTpaHcTBe. PaccrosgHue Mexay KOOpAMHATBI CCPCIMHBI OTPE3KA. 4
nByMs Toukamu. KoopauHatsl (KoMOnHMpOBaHHOE 3aHATHE).
CepeIMHBI OTPE3Ka.
Tema 3.2 Bexropsl B npoctpancTe. ClloXkeHHe U BBIYUTAHUE
BexTopsl B POCTPaHCTBE. YTOI MEXIY | BEKTOPOB. YMHOXEHHE BEeKTOpa Ha urciio. KoMmiaHapHsie
BekTopamMy. CKalsipHOE HPOU3BENEHHE | BeKTOPHI. CKaISPHOE MPOU3BEICHHE BEKTOPOB.
BEKTOPOB. PaznoxeHueBekTopa Mo TpeM HEKOMILTaHAPHBIM
BekTopaM. KoopiHaThl BeKTOpa, CKalspHOE 6

TIPOU3BE/ICHHE BEKTOPOB B KOOPAMHATAX, YIOM MEKIY
BEKTOpaMH, YTl MEXIy MPIMONHU MIIOCKOCTBIO, YTOI
MEKy INIOCKOCTSIMHU. Y PaBHEHHUE TIOCKOCTH.
['eomeTpuueckuil CMbICI onpeaenurens 2x2.
(KomOuHupoBaHHOE 3aHATHE).
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Tema 3.3
[IpakTuKO-OpUEHTUPOBAHHBIE ~ 337auH
Ha KOOPAMHATHOU MIOCKOCTH.

[IpodeccronanbHO-0pHEHTHPOBAHHOE CO/IEPIKAHUE
(comeprkaHue NPUKIATHOTO MOJYJIS)

KoopauHaTHas 1mI0CKOCTb. BBIYMCIEHHE PACCTOSHUN U

IUIOLIA/Ie Ha IUIOCKOCTH. KOMM4ecTBEHHBIE pacyeThl. 4
[IpakTHyeckoe 3aHsTHE.
Tema 3.4 JlekapToBbl KOOPAMHATEl B IPOCTPaHCTBE. BekTopsl B
Pemenue 3anau.Koopaunatel u npocrpancTBe. ClOXKEHME U BBIYMTAHUE BEKTOPOB.
BEKTOPBL. YMHOKXeHHE BekTopa Ha uucno.  KoMiuianapHsie
BeKTOpb!l. CkansgpHoe npou3BeieHne BeKTopoB. Pasnoxenue
BEKTOpa 110 TPeM  HEKOMIUIAHAPHBIM  BEKTOpaM.
[Ipocrenmme 3amaun B koopauHartax. KoopauHatsi 2
BEKTOPa, pPACCTOSHUE MEXIy TOUKAMH, KOOPIMHATHI
CepelHbl OTPE3Ka, CKANSIPHOE MPOM3BEICHUE BEKTOPOB B
KOOpP/IMHATAX, YroJd MEXAY BEKTOpPaMH, Yrol MEXIy
IPAMOM U IJIOCKOCTBIO, YTOJI MEKIY IIIOCKOCTSAMA.
KonrposbHas pabora.
Paznen 4. OcnoBbl Tpuronomerpuu. Tpuronomerpuyeckne pyHkuun OK-01. OK-02. OK
-01, OK-02, OK-
40 | 03, OK-04, OK-05,
OK-06, OK-07
Tema 4.1 TpuronomeTpuieckue Pamnannas mepa yrna. IIoBOpoT TOYKM BOKpYr Hayana
(byHKLMHK IPOU3BOJIBHOTOYTIA, YUCHa. | KoopAauHat. OnpeseneHne cCuHyca, KOCHHYyca, TAHTeHCa U
Pannannas urpangycHas mepa yria. KOTaHTreHca. 3HAaKM CHHYCa, KOCHHYCa, TaHreHca MU 4
KOTAQHI€HCAa 10 4YETBEPTAM. 3aBUCUMOCTb  MEXKIY
CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM OJIHOTO
1 Toro sxe yrina. (KomMmOMHMpOBaHHOE 3aHSTHE).
Tema 4.2 OcHoBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTEHC
TPUTOHOMETPUYECKHE TOXKICCTBA. ¥ KOTaHIeHC YTIIOB oM - 0.DOpMYJIBI IPUBEACHMSL. 4
DopMyITbl TIPHBEICHHSL. (KomOrHUpOBaHHOE 3aHATHE).
Tema 4.3 Cymma u paszHocTh cuHycoB. CyMMa 1 pa3HOCTh KOCHHYCOB.
CuHyC, KOCHHYC, TAHT€HC CYMMBI M | CuHyc M  KOCHHYC JBOiHOro yrma. Dopmyisl 8

pasHocTH JByX yrioB. CHHyC
KOCHHYC JABOMHOro yryia. Qopmyist

NoNOBUHHOTO  yria.  IIpeoOpasoBaHus  CyMMBI
TPUTOHOMETPUYECKHX (YHKIMHA B TNPOU3BEIACHHE U
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TIOJIOBUHHOTO YIJIa. IPOU3BEACHUS B CyMMYy. Bripaxenue
TPUTOHOMETPUYECKUX ~ (YHKLIMHA 4Yepe3 TaHTeHC
HI0JIOBUHHOTO apryMeHra. [IpeobpazoBanus
npocTeimx TPUTOHOMETPUYECKUX BBIPAKEHUH.
(KomOuHMpOBaHHOE 3aHATHE).

Temad.4 OOGnacTb onpezeneHuss 1 MHOKECTBO 3HAUEHUH

@Oynknuyu, wux cBoictBa. CrocoObl
3a7aHus QyHKLMH.

¢ynxmii. YETHOCTD, HEUETHOCTD, IEPUOAUYHOCTD
(ynxumii. CriocoObl 3aanus (YHKIHIA.
(KomOnHupOBaHHOE 3aHATHE).

Tema 4.5 Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA UIpaUKHU.

O6nactp onpeneneHust © MHOXECTBO 3HAUCHHUI
TpUuroHoMeTpudecknx GpyHkumi. Y€THOCTD, HEYETHOCTD,
TIEPUOIUIHOCTD TPUTOHOMETPHYECCKUX (DYHKIIHHA.
CaoiictBa urpaduxu GyHKImit y = C0S X, y =sin X,y =tg X, y
= ctg X. (KomOuHMpOBaHHOE 3aHATHE).

Tewma 4.6 [IpeoOpazoBanue
rpaduKoB
TPUTOHOMETPHYECKHX
byHKIMH.

Cxathe 1 pacTshkeHHe TpaduKOB TPUTOHOMETPHYECKIX
¢ynkuwmii. [IpeobpazoBanue rpaduxkon
TPUTOHOMETPHIECKUX DYHKIHH.

[IpakTnyeckoe 3aHsATHE.

Tema 4.7 Onucanne
MIPOU3BOICTBEHHBIX TIPOIIECCOB C
MTOMOIIBIO

rpagukoB (yHKIMI

[IpodeccronanbHO-OpHEHTHPOBAHHOE COJIEPIKAHNE
(comeprkaHue MPUKIATHOTO MOJYJIS)

Hcnonp3oBanue CBOMCTB TPUTOHOMETPUYECKUX
¢QyHkuuii B npodeccuoHaIbHBIX 3a4a4ax.
[IpakTiyeckoe 3aHATHE.

Tema 4.8 O6patHble OOparHble TpuroHoMeTpuueckue QyHkuuu. Mx cBoiicTa u
TPUTOHOMETPHUECKHE rpaduku. (KomOuHMpOBaHHOE 3aHATHE).

byHKIIMHN

Koncyabranus

Tema 4.9 VpaBHeHuHe cos X = a. YpaBHEHHE sin X = a. Y paBHEHUE

TpuronomeTpruyeckue ypaBHEHUS U
HEPABEHCTBA.

tg X = a, ctg x = a. PemieHne TPUTrOHOMETPUUECKHUX
YpaBHEHUH  OCHOBHBIX  THUIIOB:  IpOCTEHIINE
TPUTOHOMETPUYECKUE  YpPAaBHEHMS, CBOJLIMECS K
KBAJPATHBIM, DPEIIAEMBIE PA3N0KEHUEM HA MHOXHTEIH,
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OIHOPOJIHBIE. [pocreiimme TPUTOHOMETPUYECKHE
HepaBeHcTBa. (KoMOMHMpOBaHHOE 3aHATHE).

Tema 4.10Cucremsl CucreMbl IpOCTEHIINX TPUTOHOMETPUUECKHX YPaBHEHHUIL.
TPUTOHOMETPUUECKUX (KomOunMpoBaHHOE 3aHATHE). 2
ypaBHEHU U
Tema 4.11 [IpeobpazoBaHue TPUrOHOMETPUUECKUX BBIPAKECHHI.
Pemenue 3agau. OcHOBbI PerieHne TpUroHOMETPUYECKUX YPABHEHUH 1 HEPABEHCTB
TPUTOHOMETPHH. B TOM YHCII€ C HCTONBb30BAHUEM CBOMCTB (DYHKIIHIA. 2
Tpuronomerpuyeckue KonTponbnas pabota.
byHKIUN
Pasgen S. Kommiexkcubie yncaa 8
Tema 5.1 [lonsitue  xommiekcHoro — yucia.  ComnpshkeHHbIE
Kommnekcnbie uncra KOMIUIEKCHBIE ~ 4YWCla,  MOAYIb M apryMeHT

KOMIUIEKCHOTO ynciia. Popma 3amucu KOMIUIEKCHOTO

qucna (reomeTpuuecKas, TPUTOHOMETPUYECKa, 4

anreOpanueckas).  ApudmeTnueckue  JCHCTBHA €

KOMILIEKCHBIMH 9HCTIaMH.

(KomOnHMpOBaHHOE 3aHATHE).
Tema 5.2 BrimonHenue pacyeToB ¢ MOMOMIBI0 KOMILIEKCHBIX
[IpuMeHeHne KOMILIEKCHBIXUHCET yycen. [IpuMeps! UCIOIB30BaHUS KOMILIEKCHBIX YHCEIL.

[IpakTuyeckoe 3aHsATHE.

4
Paznen 6. [IpousBoaHas pyHKUHH, ee IPUMEHEHHE, OK-01, OK-02, OK-
40 03, OK-04, OK-05,
OK-06, OK-07

Tema 6.1 Onpenenenne  4YMCIOBOM  TOCHENOBATENBHOCTH U
[TonsTne nmponssoanoii. @opmMynsl 1 | cocobbl  ee  3amamusa.  CBOMCTBA  YHMCIOBBIX 9
npasuiaandbepeHIMpOBaHus. H0CJIEZI0BATEIbHOCTEM. Onpenenenue npezena

TI0CJIEI0BATENBHOCTH. Brruncnenne TIPE/IENoB
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TI0CIIE0BATENLHOCTEN. [Ipenen yHKIIHI Ha
Oeckoneunoctu. Ilpemen dynkuuu B Touke. [Ipupamenue
aprymenta. [lpupamenne ¢yHkmuu. 3amadu, MPUBOASIINC
K MOHATUIO MPOM3BOAHOM. OnpeneneHue Mpou3BOAHOM.
Anroputm OTBICKaHHUS HPOM3BOIHOM.
(KomOuHMpOBaHHOE 3aHATHE).

Tema 6.2
[lpousBoaHBIE  CYMMBI, Pa3HOCTH
TIPOU3BEJICHUS, YACTHOT 0.

®opmynel nuddepenuuposanus. [Ipasuia
muddepentmposanus. (KomOHHIpOBaHHOE 3aHSATHE).

Tema 6.3 [IpousBogHbIE
TPUTOHOMETPUIECKUX (DYHKITUH.
IIpousBoaHas CIOKHOM

Omnpenenenne cinoxHoi (yHkuuu. IIpom3BoaHas
TpUrOHOMETpuueckux QyHkuuid. [Ipon3BosHas cnoxHOM
¢ynxmn. (KomOuHnpoBaHHOE 3aHATHE).

GbyHKIHH.

Tema 6.4 [TonsTue HenpepsiBHON QyHKIMH. CBOICTBA

[lonsTre 0 HEMpepLIBHOCTH (PYHKIMK. | HEMPEPLIBHOK (yHKIMH. CBA3b MEXKLY HENPEPHIBHOCTBIO

MeTtoauHTEpBaIOB. 1 i epeHIpyeMocThio QYHKIUH B TOUKE. AJTOPUTM
PpEILIEHUSHEPABEHCTB METOJIOM HHTEPBANIOB.
(KomOrHupOBaHHOE 3aHATHE).

Tema 6.5 ['eomeTpuuecknii cMbICIT MPOU3BOAHOM QYHKIUM —

Feomerpuueckuit 1 Qu3nUeCKUi
CMBICI TPOU3BOTHOM.

YIJI0BOM KO3(pUIMEHTKAacaTeNbHOM K rpaduky
(GyHKIME B TOYKe. YpaBHEHHE KacaTeIbHOH K
rpaduKy GyHKIEH. ANTOPUTM COCTAaBJICHHS YPABHEHHS
KacatenbHoOl Kk rpaduky ¢ynkuun y=Ff(X).
(KomOrHupOBaHHOE 3aHATHE).

Tema 6.6

OU3NYECKUN CMBICIT
IPOU3BOJHOM B
npoeCCHOHANBHBIX 3aa9ax.

Duznyeckuit (MeXaHMYECK i) CMBICT TPOU3BOIHOM —
MTHOBEHHas CKOPOCTh B MOMEHT BpemerH t: v = S'(1).
[IpakTnyeckoe 3aHATHE.

Tema 6.7
MonotonHocTh  QyHKiMH.  Touku
JKCTpEMyMa.

Bospacranue u yObiBaHME (YHKIHMH, COOTBETCTBHE
BO3pACTaHUs U YOBIBAHHS (YHKI[MH 3HAKY TPOM3BOIHOM.
[TonsTHE TPOU3BOJHOM BEICLIETO MOPSAKA, COOTBETCTBUE
3HaKa BTOPOIl MPOM3BOJHON BBITYKIOCTU (BOTHYTOCTH)
(yHKIMM Ha OTpe3ke. 3a/1aul Ha MAaKCHMYM U MUHHMYM.
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[loHATHE acHMITOTBI, CHOCOOBI HX  OIPECIICHHS.
Anroput™ uccenoBanus (QyHKIMH U MOCTPOCHUS €
rpapuka ¢ TIOMOIIBIO  HPOM3BOAHOW. [poOHO-
nunelinas Gynknus. (KomMOMHUpOBaHHOE 3aHATHE).

Tema 6.8 Hccnenoanne (yHKIME HA MOHOTOHHOCTH U TIOCTPOCHHE
UccnenoBanne ¢ynkuuit unoctpoenue | rpaduxos. (KomOuHupoBaHHOE 3aHATHE). 4
rpaduKoB.
Tema 6.9 Haxoxnenue HanOONbIIEr0 M HAUMEHBIIETO
HauGonbmee U HaMMeEHbIIee | 3HAUCHUN (YHKIMH, TOCTPOCHUE TPaPUKOB
3HaYeHHs PYHKIUH. MHOTOYIEHOB C HCIOJIB30BAHUEM ammapara 2
MaTemaTiieckoro aHamisa. (KomOuHMpoBaHHOE
3aHATHE).
Tema 6.10 [TpodeccHoHaNTbHO-OpHEHTHPOBAHHOE COAEPKAHHE
Haxoxnenue (conepxaHue NpUKIaIHOTO MOAYJIS).
ONTUMAJIBHOTO PE3yJIbTaTa CIIOMOIIBIO Haumenbiiee 1 Haubombluee 3HaUeHUE (DYHKIMH.
IPOU3BOAHON B MPAKTHYECKUX IIpakTHyecKoe 3aHATHE. 4
3a/1a4yax.
KouncyasTauus 5
Tema 6.11 @opmynsl 1 npaBuna qudGepeHIpOBaHHS.
Pemenne 3a1a4. [IpousBonnas | MccnenoBanue QyHKIMA ¢ MOMOIIBIO MPOM3BOIHOM. 5
(QyHKIMH, €€ TPUMEHEHUE. Haubonbimee n HauMeHblee 3HAYEHHUS QYHKIMH.
KonTposbHas pabora.
Pazziea 7. MHOrOrpaHHHKH M TeJ1a BPALIECHMUSI. OK-01, OK-02, OK-
46 03, OK-04, OK-05,
OK-06, OK-07
Tema 7.1 [onsitue MHOrOrpaHHuMKa. Ero sneMeHTbHI: BEpLIMHBI,
Bepimnsl, pebpa, rpaHu | pebpa, rpanu. Jluaronanb. Ceuenue. Boimykible u 5
MHOT'OrpaHHHKa. HEBBIIYKJIbIC MHOT'OTPaHHUKH.
(KomMOMHHpOBaHHOE 3aHATHE).
Tema 7.2 [Monstre npusmel. Ee ocHOBaHMS 1 OOKOBBIE TPaHHU.
[lpusma, ee coctapisionre, ceueHue. | Beicora mpusmbl. [Ipsmast u HakIoHHAs MpH3Ma. 2

[Ipsimast 1 mpaBuiIbHAs IPU3MBL.

ITpaBuibHas npusma. Ee ceuenne.
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(KomMOMHHpOBaHHOE 3aHSTHUE).

Tema 7.3
[Mapannenenunen, ky6.Ceuenue
KyOa, ImapajuiesienuIesa.

[apannenenumnesn, cBOWCTBA MPIMOYTOILHOTO
napaenenunena, kyo. Cedenue kyoa,
napaienenuesa.

(KoMOMHHpOBAHHOE 3aHATHE).

Tema 7.4

IIupamuna, ee COCTaBIAIOIIUE
ceuenue. IlpaBwibHas nmMpamuza.
YceueHHas nupamMua.

[Tupamuyia u ee dnemenTbl. CeueHre MUPaMuIBbL.
[IpaBuibHas mupamMua. Y cedeHHas MUPaMUIA.
(KomMOuHHpOBaHHOE 3aHATHUE).

Tema 7.5
BokoBass w TONmHAs TOBEPXHOCTH
TPU3MBL TUPAMH/TBI.

[Inomans G0KOBOW M MOJHOW MOBEPXHOCTH TIPH3MB,
nupamu/bl. (KOMOMHHPOBAHHOE 3aHATHE).

Tema 7.6 CummeTpust ~ OTHOCUTENBHO  TOYKH, TIPSIMOH,

Cummerpus B Ky0e, wiockoctu. CuMMeTpus B KyOe, apasiienenuiese,

napauiesnenumnese, npu3Me, npusme, mupamuie. (KomOuHIpOBaHHOE 3aHATHE).

nupamue.

Tema 7.7 [TpodeccronanbHO-OpHEHTHPOBAHHOE COEPKAHNE

Hpumepst CHMMETPHH B | (comeprkaHue MPUKIATHOTO MOJTYJIS).

npodeccun CummeTpust B IPUPOJIE, APXUTEKTYPE, TEXHHKE, B OBITY.
[IpakTnyeckoe 3aHsTHE.

KouncyabTauus

Tema 7.8 [Tonsitue npaBuIIbHOrO MHOTOTpaHHuKa. CBONCTBA

[TpaBuitbHBIE MHOTOTPAaHHUKH,
HUX CBOMCTBa

NPABUIIbHBIX MHOTOTPAHHUKOB.
[IpakTnyeckoe 3aHsATHE.

Tema 7.9

[MumuHp, ero cocTaBiIsONIIKE.
CeueHune IMHIpA.

Humunap u ero snemenTsl. CeueHne MUIMHAPA
(mapasenbHOe OCHOBaHMIO U ocH). Pa3BepTka
mna/pa. (KoMOMHIpOBaHHOE 3aHSATHE).

Tema 7.10
Konyc, ero cocrasmstomue. Ceuenue
KOHYyCa.

[IpodeccrnoHanbHO-OPHEHTHPOBAHHOE COJIEPIKAHNE
(comeprkaHue MPUKIATHOTO MOJTYJIS).

Konyc u ero anementsl. CeueHune koHyca (apasienbHoe
OCHOBAHHIO U MPOXOJISIIEe Yepe3 BEPIIMHY), KOHNIECKHe
cevenns. Passeprka konyca. (KomOuHHpOBaHHOS
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3aHSTHE).

Tema 7.11 VYceuennslit konyc. Ero obpasyromas u Beicota. CeueHue
Yceuennsiid konyc. CedeHneyceueHHOTo | yceueHHoro konyca. (KoMOuHupoBaHHOE 3aHATHE). 2
KOHYca.
Tema 7.12 [ap u chepa. B3anmuoe pacmonoxenue chepsl 1
[Ilap u chepa, ux cedeHus.. mockoctd. Ceuenue mapa, cdepsl. (KomOuHUpOBaHHOE 2
3aHSTHE).
Tema 7.13 [onstie 06 oObeme Tena. O6beM Kyba U TPSAMOYTONEHOTO
Ilonsitie 06 oObeme Tena. OTHOWICHHE | papajenemimesa. OGbEMIPH3MBL i LIITHH/PA.
00BeMOBIO0HBIX Tel. OrtHomeHne 00eMOB OA0OHBIX Tel. ['eomMeTprdecKuit 4
cMbIc onpenenutens 3-ro nopsaka. (KomOuuuposanHoe
3aHATHE).
Tema 7.14 OO0bembl ipamuspl M KoHyca. O0bem mapa. [Tnormam 2
OOBeMBI ¥ IUIONIAMIIOBEPXHOCTEH Ten. | moBepxHocteii Ten. (KoMOMHUpOBaHHOE 3aHATHE).
Tema 7.15 KomOuHanmm reoMeTpuyeckux Ten.
KomOunarmu [IpakTndeckoe 3aHATHE. 4
MHOTOTPAaHHUKOB M TEJI
BpallleHus.
Tema 7.16 Hcnonb3oBanre KOMOMHAIUI MHOTOTPAaHHUKOB U
['eomeTpruyeckue KOMOMHAIMM HA | TeT BPALICHHUS B MPAKTHKO-OPUEHTHPOBAHHBIX 4
TIPaKTHKE. 3a]ja4ax.
[IpakTuyeckoe 3aHsTHE.
Tema 7.17 OObeMbl 1 TIOMIAU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEN
Pemrenne 3agau. BpalICHHA. 2
MHOTrOrpaHHHUKY U TeNaBpaIieHus. KontponsHas paboTa.
Paznen 8. [lepBooOpasnas pyHKiuu, ee npuMeHeHHue. OK-01, OK-02, OK-
14 03, OK-04, OK-05,
OK-06, OK-07
Tema 8.1 3amaya O BOCCTAHOBIIEHHH 3aKOHA [BIDKEHHS 110
Hepsoobpasnas  ¢ymrkumu. IlpaBuna | ussectHoit  ckopoctd.  IIOHSTHE — MHTErPUPOBAHMS. 5

HaXO)KI[CHI/ISIHepB006p a3HbIX.

O3HaKOMJICHHE C TIOHATHEM HHTETpANa U MePBOOOPA3HOH
s ¢ynkmmu  y=f(x). Pemenue 3amay Ha CBA3b
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HIepBOOOpa3HOW W €e MPOM3BOJIHOW, BBIYHUCICHUE
nepBooOpa3Hoi uIs  JaHHOW QyHKIMU. Tabmuia
GopMyn U HaxOXIECHUS TepBOOOpasHbIX. V3yuenue
TpaBiIa BBIYHCIICHUS TIEPBOOOPA3HOH.
(KomMOuHHpOBaHHOE 3aHATHE).

Tema 8.2
[Inomanb KpUBOJMHEHHON Tpareuu.
®opmynaHprotoHa — Jleiibaumna.

33,[[3‘11/1, MPUBOIAIINEC K IIOHATHIO OIIPEACTICHHOI'O
HHTCTpajia — O BBIYUCIICHUH ILIOIIaau KpHBOJ'IPIHCfIHOfI
Tpaneuuu, 0 NCPpEMECIICHNU TOYKH. ITonsarue

OIPE/ICNIEHHOTO HHTErpana. [ 'eoMeTpruueckuil n 2
(usnyeckuii cMpIc onpeneneHHoronHTerpana. Gopmyna
Herorona— Jleiibnuia. (KoMOHHEPOBAaHHOE 3aHATHE).
Tema 8.3 [lonsTHE HEOMpeeNeHHOrO MHTEerpaa.
Heomnpenenennplii 1 onpeaeaeHHbIN (KoMOUHHpPOBAHHOE 3aHATHE). 2
VHTErpabl.
Tema 8.4 ['eoMeTpruecKuil CMBICI OMPEENEHHOT0 UHTErpaa.
[Tonstre 06 onpeeaeHHOM (KoMOUHHpPOBaHHOE 3aHATHUE). 5
UHTErpaje, KaK IUIomaan
KPYBOJIMHEWHOU TPATICLUHL.
Tema 8.5 [IpodeccronanbHO-OpUEHTHPOBAHHOE COEPKAHIE
OmnpezeneHHblil HHTETpal B )KU3HU. (coneprkaHue MPUKIAJHOTO MOLYJIS).
['eomeTpryecKknii CMBICI ONPEIETEHHOTO MHTErpaa.
®opmyna Hetotona - Jleiibnuna. Pemenue 3a1au Ha
NPUMEHEHUE UHTETpalia [1s BEIYUCIEHUS (PH3MIECKUX 4
BEJIMYMH UILTOIIAEH.
IIpakTHueckoe 3aHsTHE.
Tema 8.6 I[TepBooOpasnas ¢pyukimu. [IpaBuna HaX0xKIECHUS
Pemenne 3agau. IlepsooOpasmas | mepBooOpasHbIX. Ee mpumenenue. 2
(yHKIMHM,ee MPUMEHEHHE. KontpombHas pabora.
Paznen 9. Crenenu u kopuu.Ctenennasi QyHkuus OK-01, OK-02,
18 OK-03, OK-04,
OK-05,0K-07
Tema 9.1 ITonatne KOpHA N-0i CTENEHU U3 JAEUCTBUTENBHOTO 4

Crenennas (yHKIHUS, €€ CBOMCTBA

yycna. OyHKus
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y = n\/x .(KomOuHMpOBaHHOE 3aHSTHE).

Tema 9.2 [IpeoGpazoBanue HPpALMOHATBHBIX BHIPAKEHHUH.
[TpeoOpa3zoBaHue BEIpAKEHUI ¢ (KoMOMHMpOBaHHOE 3aHATHE). 4
KOPHSIMU N-01 CTENIEHH
Tema 9.3 [TonsiTHE CTENEHH C JIFOOBIM PaIlIOHATEHBIM
CBolicTBa CTETEHH CPAMOHANBHBIM U | TIoKa3aTeneM. CTeneHHbIe (YHKIUHU, UX CBOICTBA U 2
JIEICTBUTENLHBIM IOKA3aTeIsIMU. rpauku. (KoMOuHMpPOBAHHOE 3aHSTHE).
Tema 9.4 PaBHOCHIIBHOCTD MPPALMOHANBHBIX YPABHEHUH 1
Pemenne MppanuoHanbHBIX YPABHEHUH | HepaBeHCTB. MeTo/bl UX perneHus. Peere 4
1 HEPABCHCTB VPPALOHAJIBHBIX YPABHEHUI U HEPABEHCTB.
(KoMOHHIPOBAHHOE 3aHSATHE).
Koncynbranus 5
Tema 9.5 Omnpenenenue creneHHoN GpyHKiuu. Vcrnonb3oBaHue ee
Crenern u kopHu.CreneHHas QyHKIUS | CBOMCTB PU PEIICHHNYPABHCHU H HEPABCHCTB. 2
KonTponbHas pabota.
Paznen 10. IlokazareabHas pyHKuus OK-01, OK-02,
18 OK-03, OK-04,
OK-05,0K-07
Tema 10.1 CreneHb ¢  TPOU3BOJIBHBIM  JI€HCTBUTEIbHBIM
IMoxasarensHas GyHKIMs,ee cBoiicTBa | MOKasaTeneM. OmpeneneHue NoKasaTenbHol (yHKIHH,
ee cBoiicTBa M TpaduK. 3HAKOMCTBO C MPUMEHEHHEM 4
ToKa3aTenbHOM  (yHKIMH. PemeHne TmoKa3aTeTbHbBIX
ypaBHEHHH  (YHKIHMOHATHHO-TPADUUECKUM  METOJOM.
(KoMOuHIpOBaHHOE 3aHSTHE).
Tema 10.2 Pemmenue nokazatenbHbBIX ypaBHEHHI METOIOM
Pemenne moka3aTenbHbIX ypaBHEHUI U | YpaBHUBAHUS MOKA3ATENEH, METOZIOM BBEICHUS HOBOM
HEpPABEHCTB. TIePEMEHHOM, (DYHKIHOHATBLHO-TPAPUUECKUM METOIOM. 6
Pemnienne mokasaTenbHBIX ypaBHEHHUIH.
[TpakTHdeckoe 3aHsTHE.
Tema 10.2 Pemennenoka3aTenbHBIX HEPABEHCTB. 5

Pemiennie mokasarenpHbIX ypaBHEHUN U

HpaKTI/I‘-ICCKOe 3aHATHUC.
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HEPaBEHCTB.

Tema 10.3 Pemenne cucteM MokasaTeNbHBIX YPaBHEHHIL.
CucTreMsl TIOKa3aTeNbHbBIX (KoMOuHIpOBaHHOE 3aHSTHE). 4
ypaBHEHUU.
Tema 10.4 Pemenne moka3aTenbHBIX YpaBHEHHH METOIOM
Pemenne 3anau.llokazarensHas YpaBHUBAHHS MOKa3aTesell U METOIOM BBE/ICHHS HOBOI 5
(GyHKIHS nepeMeHHo. PemeHne mokaszaTenbHbIX HEPAaBEHCTB.
KonTponbhas paboTa.
Pasnena 11. Jlorapudmpr. Jorapudmudeckas Gpynkmus OK-01, OK-02,
30 OK-03, OK-04,0K-05,
OK-07
Tema 11.1 Jlorapudwm umcna. JlecITHUHbINA U HATYpaIbHbIH
Jlorapudwm uncna. norapuMbl, YUCIIO €. 4
JlecaTnuHbIi u HatypanbHbii | (KoMOMHEpOBaHHOE 3aHSTHE).
norapu(Ml, YUCIIO €
Tema 11.2 Csoiictea norapudmoB. Omeparus JorapupMUpOBaHus.
Csoiictea  norapudmos. Omnepanus | (KomOnHupoBanHOE 3aHATHE). 6
norapu(MUPOBAHUS
Tema 11.3 Jlorapupmuueckas ~ QyHkums M ee  CBOIICTBa.
Jlorapupmudeckast  ¢ynkuus, ee | (KomOunHHpoBaHHOE 3aHATHE). 4
CBOWCTBA
Tema 11.4 [lonstue  morapudmuyeckoro  ypaBHeHus.  Omepanus
Penienue J‘[O]"apﬂ(i)M]/Il]eCKI/[X MOTCHIUPOBAHMA. TpI/I OCHOBHBIX MC€TOJla PCIICHUA
yYPAaBHCHHUIA 1 HEPABCHCTB norapuGMUYECKHX ~ ypaBHEHMHl:  (YHKIMOHAJbHO- 6
rpaduyeckuii,MeToa NOTEHIMPOBAHHS, METO]] BBEJCHUS
HOBOI TepemeHHO. Jlorapudmuyeckie HEpaBEHCTBA.
(KoMOuHMpOBaHHOE 3aHSTHE).
Koncynbrauus )
Tema 11.5 Anroputm peleHns CHCTEMBI YpaBHEHHUH.
Cucremsl norapudMuyeckux | PABHOCHIBHOCTh — JorapuMUUYecKuX  ypaBHEHHH U 2
ypaBHEHHI HepaBeHCTB. (KoMOMHMPOBaHHOE 3aHATHE).
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Tema 11.6
Jlorapudmbl B IPUPOJIC UTEXHUKE

[podeccrnoHaNbHO-0PHEHTHPOBAHHOE CONCPIKAHNE
(comeprkaHue MPUKIATHOTO MOJTYJIS).

[Ipumenenue norapudma. Jlorapupmuueckas crupaib B

npupoze. Ee MaremMaTnyeckue CBOMCTBA. 4
ITpakTuyeckoe 3aHsrTue.
Tema 11.7 Jlorapudmuueckas dynkuus. Pemenue npocteiimx
Pemenne 3anay. Jlorapudmsr. JOTapU(PMUIECKUX YPABHEHHUH. 2
Jlorapudmmueckas GyHKIUS Kontponbhas pabota.
Pa3nen 12. MuosxkecTBa. JiieMeHTbI Teopuu rpadoB 10
Tema 12.1 [Tonstue muoxectsa. [logmuoxectBo. Oneparmu ¢ 5
MHuoxecTBa mHOkecTBaMu. (KoMOMHIPOBaHHOE 3aHATHE).
Tema 12.2 [IpodeccronansHO-OPUEHTHPOBAHHOE COJCPKAHIE
Orneparyy ¢ MHOXECTBaMH (coneprkaHue NPUKIAJHOTO MOYJIS).
Onepauuy ¢ MHOXeCTBaMU. PeleHye mpukiagHbX 3a1ad. 9
ITpakTuyeckoe 3aHsTue.
Tema 12.3 [onstue rpada. Cesa3ublil rpad, nepeso, UK rpad Ha
I'pacsr IIOCKOCTH. 4
[TpakTHyeckoe 3aHsTHE.
Tema 12.4 Onepamun ¢ MHoxkectBamu. OmnucaHue — peanbHBIX
Pemenue 3anay. MHOecTBa, Tpadbl | cuUTyaluii ¢ HOMOIIbl0 MHOXeCTB. [Ipumenenue rpados k 5
¥ UX IPIMEHEHHE PELIEHNIO 3a/1aY.
KonrtposabHas pabora.
Paznen 13. DaeMenThl KOMOMHATOPUKH, CTATUCTUKHA U TEOPHH BEPOATHOCTEH OK-01, OK-02,
26 OK-03, OK-04,
OK-05, OK-07
Tema 13.1 [lepecTaHoBKY, pa3MeIEHNUs, COUETAHHUS. 4
OcHoBHbIE NOHATHAKOMONHATOPUKN | (KoMOMHHpOBAHHOE 3aHSTHE).
Tema 13.2 CoBMecTHBIE UM HECOBMECTHBIE COOBITHSA. TeopeMbl O
CobbITHe, BEpOSTHOCTD BEPOSTHOCTH CYyMMbI COOBITUH. Y CIIOBHAs BEPOSTHOCTb. 4

coObITHS. CIIOKEHUE U YMHOKEHHE
BEPOSTHOCTEH

3aBUCHMBIE M HE3aBHCHMBIE COOBITHS. TeopeMbl O
BEpOSATHOCTH Tpom3BeneHus coobinit. (KomOuHMpOBaHHOE
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3aHATHE).

Tema 13.3
BepositHoCTh B
po(hecCHOHANBHBIX 33aja49ax

[IpodeccronanbHO-OpHEHTHPOBAHHOE COJIEPIKAHUE
(comeprkaHue MPUKIATHOTO MOJTYJIS).

OtHocuTeNnbHas YacToTa  COOBITHS, CBOWCTBO €€
YCTOWYMBOCTH. CratucTuueckoe oTpe IeNICHIE

BeposTHOCTU. OLiEHKa BEPOATHOCTH COOBITHSL. 4
ITpakTuyeckoe 3aHsrTue.
Tema 13.4 Bunpl cnyuaiineix BenuuuH. OnpeziesieHUe JUCKPETHON
JluckpeTHas ciiydaiiHasBeIMuMHa, CIIy4ailHOM BEJIMYMHBL. 3aKOH pacrpeeeHus AUCKPEeTHOH 4
3aKOH €epacupeeIICHus ClIyyailHOM BeNMMYMHBL. Ee YHCIOBBIE XapaKTEPHCTHKH.
(KoMOHHIPOBAHHOE 3aHSATHE).
Tema 13.5 Bapuanumonsslii psia. [lonuron 4actoT u rucrorpamma.
3a71a4M MaTEMAaTHYECKONCTATUCTUKN | CTaTHCTHYECKHE XapAKTEPUCTHKH psia  HAOJIOMaeMbIX 2
nanHbIX. (KoMOMHHpOBAHHOE 3aHATHE).
Koncyabranus 5
Tema 13.6 [IpodeccronanbHO-OPUEHTHPOBAHHOE COJICPKAHIE
CocraBnenne TabmuUI] U (coneprkaHue MPUKIAJHOTO MOZYJIS).
JMATPAMM Ha TIPAKTHKE [TepBuuHast 00pabOTKa CTATUCTHYECKUX JAHHbIX.
I'paduueckoe ux npencrapienue. Haxoxaenne cpemHux 4
XapaKTEPHUCTHK, HAOMFOAeMBIX JTAHHBIX.
ITpakTuyeckoe 3aHsTHE.
Tema 13.7 Onementhl  komOuHatopuku.  CoOblTHE, — BEpOATHOCTDH
Pemenue 3a/1ay. OneMeHTsl | coObITHs. CIOXEHHE U YMHOXEHHE BEPOSITHOCTEH. 5
KOMOWHATOpUKH, cTaTUCTUKH U | KoHTponbHas pabora.
TEOPHH BEPOSITHOCTEN
Pa3znen 14. YpaBHeHusi u HepaBeHCTBa 28
Tema 14.1 PaBHOCHIIBHOCTB ypaBHEHUU u HEPaBEHCTB.
PaBHOCHIIBHOCTD YpaBHEHUH 1 Onpenenenns. OCHOBHbIE TEOPEMBI  PABHOCHIIBHBIX 4

HepaBeHCTB.O01Iie METOIBI PEIIeHHS

nepexofax B ypaBHEHMSIX U HepaBeHCTBax. OOmue
METO/Ibl pEIIeHUS ypaBHEHHI: MEepexo/l OT paBeHCTBa
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(GyHKIUI K paBEHCTBY apryMEHTOB JUII MOHOTOHHBIX
(GYHKIMH, METOJ pa3NoKEeHHUS HA MHOKHTENIH, METOJ
BBEJICHUS  HOBOM  MEPEMEHHOW,  (YHKIMOHANBHO-
rpapumueckuii Metoz1. (KOMOMHHPOBAaHHOE 3aHATHE).

Tema 14.2
['padmrueckuii MmeToaperieHus
YpaBHEHHI1,HEPABEHCTB

OOume Meroipl peElIeHHs HEPaBeHCTB: MEPeXox OT
CpaBHEHHS 3HAYEHMH (YHKIHMI K CPABHEHMIO 3HAUCHUH
apryMEHTOB JUIA MOHOTOHHBIX  (DYHKUMH, MeTOx

VHTEPBAJIOB,  (YHKLMOHATBHO-TPAQUUECKUA  METO. 4
I'paduueckuit  Meton  pelieHus  ypaBHEHMH U
HepaBeHCTB. (KoMOMHHPOBaHHOE 3aHATHE).
Tema 14.3 Onpenenenne  Mmoayns.  Packpeitme  momyns 1o
VpaBHEHUs M HEPAaBEHCTBA C MOAyJeM | onpeneneHuro. [Ipocreiimme ypaBHEHHS M HEPABEHCTBA C
MoxyneM. [IpumeHeHHe paBHOCWIBHBIX MEPEXOJ0B B 4
OTIPE/ICNIEHHBIX TUIIAX YPABHEHUH 1 HEPABEHCTB C MOJYJIEM.
(KoMOHHIPOBAHHOE 3aHSATHE).
Tema 14.4 3nakomcTBO ¢ mapameTpoM. [Ipocteiiime ypaBHeHus u
VpaBHEHHS W HEPaBEHCTBAC HepaBeHCTBa ¢ mapametpoM. (KoMOMHHpPOBaHHOE 3aHSTHE). 6
napaMeTpamu
Tema 14.5 [IpodeccronansHO-0pUEHTHPOBAHHOE COJIEPKAHIE
CocTaBlIeHHE MpEIIeHIe (coneprkaHue MPUKIAJHOTO MOYJIS).
NPO(ECCHOHANBHBIX 3371t Pemenne  TeKCTOBBIX  3ajay  MpPO(ECCHOHATIBHOTO
C IIOMOLIBIO YPaBHEHUH CONCPAAHIUA. 6
[TpakTHyeckoe 3aHsaTHE.
Koncyabranus 2
Tema 14.6 OO1mpe MeTo/bI perieHns] ypaBHEHHH. YpaBHEHUS U
Pemenne 3anau. YpaBHeHus u HEpaBEHCTBA ¢ MOAYJEM U CIlapaMeTpaMH. 2
HEpaBEHCTBA [IpakTdeckoe 3aHsATHE.
IIpomexkyTounas arrecrauus (Ix3amen) 6

Bcezo:

340
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1o xasxxcooii meme onucviéaemcs cooepicanue yuedno2o mamepuana (8 OUOAKMUYecKux eOUHUYax,), HaUMeHO8aHUs HeoOX0OUMbIX 1AOOPAMOPHLIX
pabom, npakmuyeckux U UHbLX 3aHAMULL, 8 MOM YUCTIe KOHMPOIbHBIX pabom, a maxdice memamuKka CamMoCcmosmenbHol pabomol. YpoeeHs 0ceoeHus
NPOCMAsIsemcs HanpoOmu8 OUOAKMU4eCcKUx eOunuy (ommedeno 08yms 36e30oukamu). Eciu npedycmompeHul Kypcogvle npoekmol (pabomsi) no
oucyuniure, npusooumcs ux memamura. Oovem uacos onpeoensiemcs no Kaxrcoou no3uyuu cmonoya 3 (ommeuero 36e3004KOlL).

/Jlna xapakmepucmuku ypoeHA 0C60CHUA YHUEOHO20 MAMEPUANA UCNOTB3YIOMCA Clledyloujue 0003HaYenus:
1 — o3nakomumenvhwill (60cnpoussedenue ungopmayuu, y3Hasauue (PAcno3Hasanue), 00vsCHeHUue panee U3y4eHHbIX 00beKmos, C8OUCME U m.N.),
2 — penpoOyKmMusHbwlil (8bINOIHEHUE 0esIMEeNTbHOCMU N0 00PA3yy, UHCMPYKYUU ULU ROO PYKOBOOCHIBOM),;

3 — npodyKmusHuwlll (camocmosmenbHoe NIAHUPOBAHUE U BbINOJHEHUE 0eSIMENIbHOCIU, peuleHue NPOOIeMHbIX 3a0ay).

40



3. YCJOBUS PEAJIM3ALUU TPOT'PAMMBbI
3.1. MaTepuaJbHO-TEXHHYECKOE O0ecreyeHne

Jlia peanuzanuy MPOrpaMMbl MPEAyCMOTPEHBI cleayioue y4deOHble KaOuHeThl Peanuzarus ydyeOHOI
JIMCLUUIUIMHBI TpeOyeT Hanu4us yueOHoro kabuHera «MaTemaTukay

ObopynoBanue yaeOHOTO KabUHeTA!

- MOCAJIOYHBIE MECTA IO KOJIMYECTBY O0YJArOIIUXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HATJISIHBIX TTOCcOOui «MaremaTukay;,

- CTEHIBI ¥ TaOJHIIBI, COACpIKAIINE CIIPABOYHBIN MaTepUa,
- 00BEMHBIC MOJICITH TEOMETPHYECKUX TEIL.

TexHnuueckue cpeacTBa 00y4eHUS:
- KOMITBIOTEP C JIUIIEH3MOHHBIM IIPOTPAMMHBIM 00€CIIEYCHUEM U MYJIbTUMEIUAIIPOCKTOP.

3.2. UndopmanuonHoe odecneyenne o0yueHust
Ilepeuens ucnonv3yemoix yueonvix uzoanuii, Hnmepnem-pecypcos, 00noanumenbHoil aumepamypol

OCHOBHBIE UICTOYHUKH

1. Tanasn A.A. Maremaruka yueOnuk A.A. [lanasu 3 uza., Mocksa ®OPYM DBC.

JlononHUTEbHBIE UCTOYHUKHU

1. Janmasu A.A. Marematuka: yueOHuK. — M: ®OPYM: UH®PA — M.2016

2. Jlamasa A.A. CoopHuKk 3a1a4d 1o maremaruke. - M: ®OPYM: UHOPA — M.2016.

3. bammakoB M.U. MatemaTuka: y4eOHUK JUIsl CTYIEHTOB YUpexXJIeHU# cpell. mpod. oOpa3zoBaHwsL.
—M.2016.

4. bammvakoB M.M. Marematuka. COOpHUK 33724 MPo(UIBLHOM HANPaBICHHOCTH: yuyeOHOEe ocodue
JUISL CTYJICHTOB YUpEeXKICHUN cpell. mpod. oopazoBanus. — M. 2015.

5. bammakoB M.U. MartemaTuka. 3agauHuk: yueOHOe ocoOue sl CTYJACHTOB YUPEKISCHUH cpes.
npod. oOpazoBanus. — M. 2015.

6. bammakoB M.U. Maremaruka. DIeKTpOHHbIH y4eOHO-METOAMYECKHI KOMIUIEKC ISl CTYIEHTOB

yupexeHuit cpel. npod. oodpazoBanus. — M. 2015.

bamvakoB M.M. Matematuka (6a30Bbiif ypoBeHs). 10 k. — M., 2015.

bammakoB M.M. Matemaruka (6a30Bbiif ypoBeHs). 11 ki. — M., 2015.

9. bammakoB M.U. Anrebpa n Hayana aHanusa, reomeTpus (6a3oBblil yposens). 10 k1. — M. 2015.
bammvakos M.M. MatemaTtuka (6a30Bbiii ypoBeHb). 10 k1. COOpHUK 3ama4: yueOHOE mocooue. —
M. 2013.

10. barmmakoB M.U. Martemaruka (6a30BbIii ypoBeHb). 11 k. COOpHUK 3aqad: yueOHOe Tocodue. —
M., 2017.

o~

ONEKTPOHHBIE PECYPCHI:

1. Tlopran Math.ru: 6ubnmnoreka, MenuaTeka, OJIMMITHA/IbI, 33/1a41, HAYIHBIC IKOJIbI, YIUTEIbCKAS,
ucropus MareMatuku — http://www.math.ru.

2. Marepuansl Mo MareMaTuke B ENWHON KoJUleKHH IMQPPOBBIX 00pa30BaTEIBHBIX PECYpPCOB -

http://school-collection/matematika

MOCKOBCKH# IIEHTP HENPEPHIBHOIO MaTEMaTHIECKOro 00pa3oBanws - hitp://www.mccme.ru

4. Bcs  onemenTtapHas — maremartuka: — CpedHsst — MaTeMmMaTudeckas — MHTEpHAT-IIKoJiA -
http://www.bymath.net

5. HudopmanmoHHble, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepPHUAIbI -

w
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4. KOHTPO.JIb H OIIEHKA PE3YJIbTATOB OCBOEHHA YYEEHOH JHCITHILTHHBI

KoHTpoib W omeHKa pe3ynbTaTOB OCBOEGHMS —001Ie00pa3oBaTeNnbHOW IUCUUIUIMHBI PACKpBIBAIOTCA —depes
JUCLMIUIMHAPHBIE PE3yJbTaThl, HATpaBICHHbC HA (HOPMHUpPOBaHHE OOMMX M MPOPECCHOHATBHBIX KOMIETCHIMH I10
pasjienam 1 TeMaM CoJiepkaHus yueOHOro Marepuania.

O6mas/npodeccuoHaibHas
KOMIIeTeH Sl

Pa3nen/Tema

THn omeHOYHBIX
MEpONpPUATHS

OK 01. Beibupats crioco0br
pelieHus 33134
npodecCHOHABLHOM
JESITEIIBHOCTH
MPUMEHUTEITHHO

K Pa3lIHbIM KOHTEKCTaM

P1,Temall, 12, 1.31-0/c%, 14,15,
1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c,
2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temrr 4.1,4.2,4.3,4.4,45, 4.6,
4.7
[T-o/c, 4.8,4.9, 4.10, 4.11
P 5, Temst 5.1, 5.2
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7
T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Tems 7.1,7.2,7.3,7.4,75, 7.8,
1.7
II-0/¢c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3, 9.4,95
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 TI-o/c, 11.7
P12, Temrr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5
IT-o/c, 13.6
P 14, Temn1 14.1, 14.2, 14.3, 14.4,
14.5

IT-o/c, 14.6

TectupoBanue YcTHBIN

onpoc
MareMaTU4eCKUi
JHUKTAHT
NupuBunyanbHas
CaMOCTOSITCIbHAS
pabora
[IpencraBnenue
pe3yabTaToOB
NPaKTHYECKUX paboT
3amuTa TBOPYECKUX
pabor.

3amura
WHIUBUTYAJTbHBIX
MPOEKTOB.
KonrponbHas paboTa.
Brimonnenue
9K3aMEHAI[MOHHEIX
3aJaHui

OK 02. Mcnons3oBathb
COBPEMEHHBIE CPEJICTBA MOVCKA,
aHanu3a 1 MHTepIpeTaluu
uH(OpMALIH, U
MH(pOpPMallMOHHbIE
TEXHOJIOTU! JUTS BBITIOHEHNUS
3a71a4 MpoheccHOHATbHON
JeSITeIbHOCTH

P1 Temall, 1.2,1.31I-0/c, 1.4, 1.5,
1.6
P2, Temrr2.1,2.2,2.3,2.4,2.511-0/c,
2.6
P 3, Temnr 3.1, 3.2, 3.311-0/c, 3.4
P4, Temn1 4.1, 4.2,4.3,4.4, 45, 4.6,
47
MM-o/c, 4.8, 4.9, 4.10, 4.11
P 5, Temsr 5.1, 5.2
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn 7.1,7.2,7.3,74,75,7.6,7.7
II-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,

TectupoBanue Y cTHBIN

onpoc
MaremaTudeckui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITCIIbHAS
pabota
IIpencrasnenue
pe3yabTaTOB
TNPaKTHYECKUX paboT
3ammra TBOPUECKHIX
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7.13,7.14, 7.15,7.16, 7.17

P 8, Temri 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1, 9.2, 9.3,9.495

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4, 115, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Tems 13.1, 13.2, 13.3, 13.4, 13,5
IT-o/c, 13.6

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 145
II-o/c, 14.6

pabor
3amnmTa WHINBATYATBHBIX

MPOEKTOB
Kontponshas padota
Brinonnenue

JK3aMeHAIMOHHBIX3aJaHN I

OK 03. ITnauuposats 1
peaTu30BBIBATH COOCTBEHHOE

PO(EeCCUOHANBHOE 1
JTMYHOCTHOE Pa3BUTHE,
PEIPUHAMATEITBCKYIO
JIeATENLHOCTD B
npodeccuoHanbHOM chepe,
MCTIONIb30BaTh 3HAHMUSI T10
(PMHAHCOBOIT IPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX

P1,Temall,1.2 1.31I-0/c,1.4,15,
1.6

P2, Temni 2.1,2.2,2.3,2.4,2.511-0/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3I1-0/c, 3.4
P4, Temn1 4.1, 4.2,4.3,4.4,45, 4.6,
4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temst 5.1, 5.2

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7

I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

TectupoBanue

VYeTHbli o11poc
MareMaTH4eCKU JUKTAHT
NunuBunyanbHas
caMoCTOsATENIbHAs paboTa
[IpencraBnenue
Pe3yIbTATOB MPAKTHYECKHX
pabot

3anmra TBOpYECKHX PadboT
3ammra

CUTYaLHAX
g P7, Tews 7.1, 7.2, 7.3, 74,75, 7.6, | /W PHAYIBHBX
77 IPOCKTOB
M-0/c,7.8,7.9, 7.10 Tl-o/c, 7.1, 7.12, | KoHTpobHas pabora
7.13,7.14,7.15, 7.16, 7.17 Boinosnnenue
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMCHAIHOHHBIX
P9, Temsr 9.1, 9.2, 9.3, 9.495 3aaHuH
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4, 115, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Tems 13.1, 13.2, 13.3, 13.4,
135
I1-o/c, 13.6
P 14, Temn1 14.1, 14.2, 14.3, 14.4,
14.5
IT-o/c, 14.6
OK 04. DddextuBHO P1,Temall, 1.2,1.311-0/c,1.4,15,1.6 TectupoBanue

B3anMO/IEiiCTBOBATH 1 paboTaTh
B KOJUIEKTHBE HKOMaH/IE

P2, Temr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temrr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temrr 4.1,4.2,4.3,4.4,45, 4.6,
4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temn 7.1,7.2,73,74,75,76, 7.7
II-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,

VYeTHbll ompoc
MaremaTudeckuii JUKTAHT
NuauBunyanbHas
caMocCTosITeNIbHas paboTa
IIpencrasnenue
Pe3yIAbTATOB MPAKTHYECKHX
pabort

3ammra TBOpPUECKHX padboT
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7.13,7.14,7.15,7.16, 7.17

3amura

P 8, Temr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUIYATBHBIX
P9, Tems 9.1, 9.2,9.3,9.4,95 IIPOCKTOB
P 10, Tems 10.1, 10.2, 10.3, 10.4 KontpombHnas pabora
P11, Tems 11.1, 11.2, 11.3 TT-o/c, BhioTHeHIe
114,115, 116 IT-olc, 11.7 S K3AMCHALTHOHHBIX
P 12, Temsi 12.1, 122, 123, 124 N
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13,5
II-o/c, 13.6
P 14, Tems 14.1, 14.2, 14.3, 14.4, 14,5
II-o/c, 14.6
OK 05. OcyImecTBISTh YCTHYHO 7.13,7.14,7.15,7.16, 7.17 Maremarudeckuii
¥ nucbMernyro kommynukamuio | P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JIMKTaHT
Ha rOCyIapCTBEHHOM S3bIKE P9, Temer 9.1, 9.2, 9.3,9.4,9.5 WnmuBuyanbHas
Poccuiickoi deneparyn ¢ P10, Tewsr 10.1, 10.2,10.3, 104 CaMoCTOATENbHAsS PaboTa
y4ETOM 0COBeHHOCTe! P 11, Temst 11.1, 11.2, 11.3 [T-o/c, TpencTasienne
CONMATHHOTO U KyJT5TYPHOTO 11.4, 115, 11.6 [T-o/c, 11.7 PesyIHTATOR

KOHTCKCTa

P 12, Temnr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5

II-o/c, 13.6

P 14, Temn! 14.1, 14.2, 14.3, 14 .4,
14.5

IT-o/c, 14.6 P9, Tems1 9.1, 9.2,
9.3,9.495

MPAKTHYECKUX padboT
3aiuTa TBOPUYECKUX
abot

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonTponbnas padora

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Brinmongedue

P11, Temsr 11.1,11.2, 11.3 II- 3K3aMEHAIMOHHBIX

o/c,11.4,11.5,11.6 IT-o/c, 11.7 3a1aHUIA

P 12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13,

13.6

P 14, Tems 14.1, 14.2, 14.3, 14.4,

14.5,14.6
OK 06. TIposiBnsTh P1,Temall, 12, 131-0/c,1.4,15 1.6 | TectupoBanue
IPakIAHCKO- P 6, Temsi 6.1, 6.2,6.3, 64,65 66,67 | Veramrii orpoc
NaTPHOTHYECKYIO TTO3UIIHIO, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MareMaTuuecKuit
[IeMOHCTDHPOBATS P7 Temr 7.1,7.2,73,74,75,76,7.7 JHKTaHT
OCO3HAHHOE NTOBEJICHUE HA [-0/¢,7.8,7.9, 7.10 Il-o/e, 7.11, 7.12, WHuBuyanbHast
OCHOBE TpaJIM{UOHHBIX 7.13,7.14,7.15,7.16, 7.17 CaMOCTOSTECIbHAs
P S— P 8, Temst 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabota

5 P 14, Temni 14.1, 14.2, 14.3, 14.4, 14.5

LIEHHOCTEM, B TOM YHCIIE C M-o/c, 14.6 IpencraBnenne
YYETOM FapMOHH3AIIHH pe3yIbTaToB

MEKHALMOHAIBHBIX U
MEXPETUTHO3HBIX
OTHOILECHUH, TIPUMEHATD
CTaHAapThI
AHTUKOPPYIIMOHHOTO
TIOBE/ICHUS

MPaKTUYECKUX padoT
3amnTa TBOPYECKUX
pabot

3amura
WH/IMBHyaTbHBIX
MIPOEKTOB
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Kontponsnas padota
Brinonnenue

OK3aMCHAIITMOHHBIX
3aJIaHUN

OK 07. ConelicTBOBaThL
COXPaHEHHIO OKpPYKatomIeH
Ccpenpl, pecypcocOepeKeHuIo,
TIPUMEHSATH 3HAHUS 00
V3MEHEHUH KIINMATa,
MPUHIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, 3P (HEKTHBHO
JICUCTBOBATH B
4pe3BBIYANHBIX CHTYAIUSIX

P1,Temall,1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsi 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P35, Temn 5.1,5.2

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,74,75,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 TT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-o/c,
114,11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2,14.3, 144, 14.5
II-o/c, 14.6

TectupoBanue

VYerHbii onpoc
Maremarnyeckuii TUKTAHT
NuauBunyanbHas
camocTosiTeNnbHas paboTa
IIpencrasnenue
Pe3yIbTATOB MPAKTHYECKHX
paboT3aruTa TBOPUECKUX
pabort

3amura
WHIUBUTYJTbHBIX
MIPOEKTOB

KontposbHas pabora
Brimonnenue
9K3aMCHAI[MOHHEIX
3aJaHui
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