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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YYEBHOM
TACIATITAHBI

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl

Pabouas mporpamMa y4eOHOW AMCHUIUIMHBI SIBISICTCS YacThIO OCHOBHOW 00pa3oBaTeNbHON
nporpammsel B cootBeTcTBUM ¢ I'OC CIIO cnemmansaoctu 22.02.06 CBapoyHO€E MPOU3BOACTBO
y1B. IIpukazom MOH P® 09.12.2016 r. Ne 1554, 3apeructpupoBan B Mun.roct. P® 22.12.2016
r. Ne 44899

1.2. MecTo QMCHUIUVIMHBI B CTPYKTypPe OCHOBHOI Npo(ecCHoHAIBHON 00pa3oBaTebLHOM
nporpaMmbl:  00IeoOpa3oBarenbHas TUCIUILUIMHA «MareMaTuka» sBISIETCS 00s3aTeIbHON
4acThio 00111€00pa30BaTEIbHOIO IIUKIIA 00pa30BaTEIbHON IPOrPAMMBI.

1.3. Heab ¥ muiaHnpyembie pe3yJbTAThl 0CBOEHHS JUCUMILIUHbI:

Meab TUCUUIINHBI

Copepxanue nporpaMmbl 0011e00pa30BaTeIbHON TUCIUILIMHBI «MareMaTrka) HanpaBlIeHO Ha
JIOCTIDKEHHE PE3YJIbTaTOB €€ u3ydeHus: B cooTBeTcTBUU cTpedoBanusiMu GI'OC COO ¢ yuerom
npodeccuonansHoit HanpaBineHHoct OI'OC CIIO.

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00Y4alOUIUics JOIKEH YMETh:

- CAMOCTOSITEJIBHO OIPENENATh LENH JEATEIIBHOCTH W COCTaBJIATh IUIAHBl JIE€ATEIBbHOCTH;
CaMOCTOATENIBHO  OCYILECTBIIATh, KOHTPOJIMPOBATb M  KOPPEKTHPOBATb  JEATEIbHOCTD;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI I JTOCTUKEHUS ITOCTABICHHBIX LIEJIECH U pealn3alun
IUIAaHOB JESTEIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETMH B PA3JIMYHBIX CUTYALIUsX;

— MPOAYKTHUBHO OOINAThCA W B3aUMOJCHCTBOBATH B IPOLIECCE COBMECTHOM JESTENBHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB AEATEIBbHOCTH, 3 (HEKTUBHO pa3periaTb KOH(DIUKTHI;

— BJAIeTh HaBbIKAMHM I[103HABATENBHOH, y4eOHO-HCCIIEIOBATEILCKOM W TPOEKTHOM
NEeSITEeIbHOCTH, HaBbIKAMH  paspellieHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEJIBHOMY ITOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JIMYHbIX
METO/IOB II03HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTb K CAMOCTOSTEIbHOM WH(GOPMallMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYash YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMHG(OpMAIUH,
KPUTHYECKH OLIEHMBAThb W MHTEPIPETUPOBATH HHGPOPMAIUIO, MOJIYYaeMYI0 M3 pPa3IUYHBIX
HUCTOYHUKOB;

— BIAJACTh SA3BIKOBBIMHM CPEACTBAMHU: YMEHHE SICHO, JJOTUYHO M TOYHO M3JIaraTb CBOIO TOYKY
3pEHMs], UCIIOIb30BATh aIEKBAaTHBIC S3BIKOBBIE CPEIICTBA;

— BJaJIeTh HaBbIKAMM INO3HABATEJILHOM peQUIeKCHMH KaK OCO3HAHMs COBEpIIAEMbIX NEHCTBUI U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, I'PaHUL] CBOCTO 3HAHWS U HE3HAHUA,
HOBBIX [TO3HABATENIBHBIX 33J1a4 U CPEICTB ISl UX JOCTHKECHHUS;

— LIEJeYCTPEMIIEHHOCTh B MOMCKAX W NPUHATHM pEIIEeHHH, cOOOpa3UTEeNbHOCTh U HMHTYHIIMS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTABICHUI; CHOCOOHOCTh BOCIPUHUMATh KpacoTy U
TapMOHMIO MUpa.

B pesynbrare 0CBOCHUS AUCIUILTUHBI O0YYaIONUICS TOHKEH 3HATh:

-c(pOpMHUPOBAHHOCTh MPEICTABIEHUN O MaTeMaTHUKE KaK YacTH MHUPOBOM KYJIbTYpPhl M MECTE
MaTeMaTHKH B COBPEMEHHOH IMBHIM3AIMH, CI0cO0aX OMUCAHUS SBJICHUN pPeaJbHOro MUpPa Ha
MaTEMaTHYECKOM S3BIKE;

— c(hOpPMHPOBAHHOCTb MPEJCTABICHUH O MaTeMaTHUYECKUX TMOHATHAX KaK Ba)KHEHIIMX
MaTEMaTHYECKNX MOJIEISX, MO3BOJISAIOIMIMX ONKCHIBATh U U3y4aTh PA3HBIE MTPOLIECCHI U SBJICHMUS;
[IOHUMaHUE BO3MOYKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUsI MATEMATUYECKUX TEOPUH;



— BJAJACHUE METOJAaMH JOKa3aTelIbCTB M AJITOPUTMOB PELIEHUSA, YMEHHE HUX NPHUMEHSATH,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BIIAJICHUE CTAHAAPTHBIMU MPUEMAMH PELIEHUS PAUUMOHAIBHBIX M HWPPalMOHAJIbHBIX,
MIOKa3aTeJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHMII M HEPABEHCTB, MX CHCTEM;
MCIIOJIb30BAHHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHUCJE JUIS IOMCKA ITYTU PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;

— c(OPMUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMaTHYECKOTO aHAIN3a U MX
CBOICTBax, BIIaJIcHUE YMEHHMEM XapaKTepH30BaTh IMOBeAcHUE (YHKIUI, HCHIOJIb30BaHUE
MOJTYYECHHBIX 3HAHUW I ONKUCAHUA U aHAJIM3a PEaJIbHbIX 3aBUCUMOCTEM;

— BJAJCHUE OCHOBHBIMM TIOHATHSIMU O IUIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
¢durypax, iX OCHOBHBIX CBOMCTBAX;

- cOpMUPOBAHHOCTh YMEHUS PACIO3HABATh Fr€OMETpUUECKHe (GUTYPHI HA YepTexax, MOJIEIIX U
B peallbHOM MHpE; NIPUMEHEHHUE W3YYEHHBIX CBOMCTB reoMeTpuveckux ¢uryp u Gopmyn s
pELIeHUs] TEOMETPUYECKUX 33]1a4 U 33a4 C IPAKTUYECKUM COJIEP)KAHUEM;

— c(OPMUPOBAHHOCTh TPEJCTABICHUN O TMPOIECCaX U SBICHUSAX, UMCIOIIMX BEPOSITHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHPE, OCHOBHBIX IOHSITHUSAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEN; YMEHUW HaXOIWTh W OLEHUBATh BEPOSATHOCTU
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMsIX U OCHOBHBIC XapaKTEPUCTHKHU
CIIyYalHBIX BEJIUYMH;

— BIIQJICHUE HABBIKAMU MCIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX IMPOTpaMM IPH PEIICHUH
3a/1a4.

B pe3ynbrare ocBOEHUS AUCHUILIMHBI O0yUYaIOLIUIICS OCBaMBAET 3JIEMEHThI KOMIIETEHIIH:

[IK 1.3. IlmanupoBaTh U OpraHU30BBIBaTH pabOTy B COOTBETCTBMM CO CTaHAapTaMu
IPEIIPUATHS, MEXAYHAPOAHBIMU CTAHIAPTAMU U APYTUM TPEOOBAHUSIMU.

[IK 2.1. O6cnyxuBaTh W SKCIUTyaTUPOBATh J1a0OpaTOpHOE OOOPYIOBaHHE, HCHBITATEIbHOE
000py/1I0BaHUE U CPEACTBA U3MEPEHUS XUMUKO-aHATIUTUYECKUX JTAOOpaTOpUil.



[lepeuenpb 00MIMX KOMIETEHIIUH AJIEMEHTHI KOTOPBIX (POPMUPYIOTCS B paMKax JUCIUTUIIMHBI

O01mme koMneTeHNA

IInanupyemsle pe3yJbTaThl 00y4eHHs

OﬁHII/Iel

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01 Beibupatb criocoOsl
peLIeHUs 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH TIPUMEHHUTEIILHO
K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TpYydy, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYI0TO0HE;

- TOTOBHOCTb K aKTUBHOM  JIEATEIILHOCTH
TEXHOJIOTUYECKOH W COLMAIBHON HAampaBIIEHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh,  IUIAHUPOBATh W
CaMOCTOSITEIILHO BBIMOJIHATH TAKYIO ICATEIIEHOCTB;

- MHTEpEC K Pa3Nu4HbIM cdepam mpodeccnoHaIbHOM
NesITeIIbHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
[103HABATEIIbHBIMU JCHCTBUSIMH:

a) 0a30BBIC JIOTUYECKHE JICHCTBUS:

- CAMOCTOSITENILHO (DOPMYTHPOBATh M aKTYalIU3UPOBATh

poOJieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJIMBAaTh CYIIECTBCHHBIH MPH3HAK  HIIN
OCHOBaHUS JUIS CpaBHEHHS, KIACCH(PUKAUU U
0000IIIEHHS;

- OmpeneNATh eI JCATCNIbHOCTH,  3a/1aBaTh

[TapaMeTpbl U KPUTEPUU UX JOCTUKEHUS;
- BBUIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B
[pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHBBI B AESATEIbHOCTb, OLICHUBATH|
COOTBETCTBUE PE3YJbTATOB LEJSAM, OLIEHUBATH PHUCKH
[MOCJICICTBUU NCATCIBHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIIUIEHUE IIPU PELICHUY

-BJIaJIETh METOAAMMU JI0OKA3aTEIbCTB, AJITOPUTMAaMU PELLIEHUS 3a1a4;
lyMEeHHEe (OpPMYIUPOBATH OINPEEIICHUS, aKCUOMBI U TEOPEMBI,
[IPUMEHSTH UX, TPOBOJIUTH JOKA3aTEIbHbBIC PACCYKICHHS B XOC
[peILeH s 3a/1a4;

- YMETb ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JJOTapu(pM YHCIIa;
[YMEHHUE BBIIIOJHATH BHIYMCIIEHUE 3HAUCHUH U IpeoOpa3oBaHUs
BBIp)KEHUH CO CTENEHSIMH U JorapudmMamu, mpeoOpa3oBaHus
NPOOHO-PALlMOHATIBHBIX BBIPAYKEHHUIA;

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHATBHbIE, HPPALMOHAIBHEIE,
[OKa3aTesIbHbIe, CTETIEHHbIE, JOrapu(pMHUECKUE,
TPUTOHOMETPHUYECKUE YPABHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETb ONEPUPOBATH NOHATHAMMU: (PYHKIMSA, HETIpepbIBHAS (QYHKLINA,
[POM3BOIHAS, IEPBOOOPA3HAs, ONIPEACIICHHBIN HHTETpaJl; YMETh
HAXOJUTh IPOU3BOHBIE AJIEMEHTAPHBIX (QYHKIUH, UCIIOIB3YS
CIPaBOYHbIE MaTEpUAJIbl; UCCIAEA0BATh B IPOCTEHIINX CIIydasx
(yHKIIMHM HA MOHOTOHHOCTb, HAXOAUTh HAWOOJIbIIINE U HAMMEHBIIINE
BHaueHUs! QYHKINI; CTPOUTH Ipa)UKK MHOTOYJIEHOB C
MCITOJIb30BAaHUEM alapaTa MaTeMaTHUYECKOr0 aHaIN3a; IPUMEHSTh
[TPOU3BOIHYIO MIPH PEIICHUH 3a7a4d Ha ABMKEHHE; PEelIaTh MPaKTUKO-
OpPUEHTHPOBAaHHBIE 33/1a41 HAa HaWOOJIbIINE U HAUMEHbIIINE 3HAUYEHUS,
Ha HaX0)KJIEHUE IMMYTH, CKOPOCTU U YCKOPEHHS;

- YMETb ONEPUPOBATH MOHATHIMU: PAallMOHANbHAs (PYHKLHS,
[oKazareiabHasi QyHKIMS, CTENeHHAas! PYHKIINS, JorapudMuyeckas
(yHKIIMS, TPUTOHOMETpUYECKUe PYHKIUHU, 0OpaTHbIe (QYHKIINH;

PKU3HEHHBIX TTPOOIIeM

yMEHHE CTPOUTh IpaMKK U3Yy4EHHBIX (PYHKIIMHA, UCIIOJIb30BaTh

! YKa3blBalOTCA IMYHOCTHbIE 1 MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyembie o0bweobpasoBaTesibHOM

AUCUUNANHON

2 OucumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C UX MOAHbIM NepeyHem Bo GrOC COO (B nocnegHein pegakumm ot 12.08.2022




0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIAJIETh HaBbIKAMHU Y4€OHO-UCCIIEIOBATEIHCKON U
[MPOCKTHON JIEATEILHOCTH, HaBBIKAMH pa3pelieHus
pooem;

BBISIBJIATH  MPUYHUHHO-CJICJICTBEHHBIC CBSI3M U
aKTyaJII/I3I/Ip0BaTL 3a;[at1y, BbBIJIBHUT'aThb FI/IHOT€3y €C

rpadUKy pU U3y4EHUH MPOILIECCOB U 3aBUCUMOCTEHN, IIPU PEILICHUN
3agad U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEaTbHOM KU3HU;
BbIpaXaTh (POpMyIamMu 3aBUCUMOCTU MEX]ly BETMYMHAMY,

- YMETh pellaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE Ha
MPOLEHTHI, OJIH U YacTH, Ha IBHKEHHUE, paboTy, CTOUMOCTh TOBApPOB
1 yCIIyT, HaJIOTH, 33]]a4d M3 00JIACTH YIPaBIICHUS JTUYHBIMUA U

[PEIICHUS, HAaXOAWUTb apryMCHTBI JIA HOKaSaTeHBCTBalceMeﬁHBIMH (bl/IHchaMI/I); COCTAaBJIATH BbIPpa’KCHUA, YPAaBHCHUS,

CBOUX YTBEPKICHUM, 3a7aBaTh I1apaMeTpbl U KPUTEPUHU
[peLICHU;
- QHAJIM3UPOBATh IOJYYCHHBIC B XOJ€ PELICHU 3a/1a41

IPE3YJIbTATHhI, KPpUTHYICCKHU OLICHUBAThb HX]
JTIOCTOBCPHOCTD, IMPOTrHO3UPOBATH M3MCHCHHEC B HOBBIX
YCIIOBUAX

-- YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;
yMETh  UHTErpUpPOBATH 3HAHUS U3
[peAMETHBIX 00J1aCTeH;

- BBIJBUTaTh HOBBIC MJIEH, IIpeajiaraTb OPUTMHAIILHbBIC
[10IX0/1bl U PEIICHUS;

1 CIIOCOOHOCTH MX MCIIOJIB30BAHUS B MIO3HABATCIILHOM U
COLIMAJIbHOW MTPaKTUKE

pa3HbIX

HEpPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEI0BATh
[I0JIy4EHHOE PELIeHHUE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yIbTATOB;
- YMETb ONEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHYECKOE,
MesnaHa, HauOoJiblllee 1 HAaMMEHbIIee 3HaYeHUs, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOTO HabOpa; yMETh U3BJIEKATD,
MHTEPIPETUPOBATH UHPOPMALUIO, IPE/ICTABICHHYIO B Ta0IMLAX, HA
mrarpaMmax, rpadukax, OTpaXkarIyt CBOMCTBA pealbHbIX
[IPOLIECCOB U SBJICHUH; MPEACTABIATH HHPOPMALIUIO C TIOMOIIIbIO
Ta0JINLl U AUAarpaMM; UCCIIEI0BaTh CTATUCTUYECKHUE JaHHBIE, B TOM
qrcie ¢ IPUMEHEHnEeM rpaduyeckux MEeTOI0B U JIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4YalHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTD CIYYalHOIO COOBITHSI; YMEHUE BHIYUCIIATH
BEPOSITHOCTH C MCIOJIb30BaHHEM I'paueCKuX METOJI0B; IPUMEHSTh
(hOpMyJIbI CIIO’KEHUSI U YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOPHbIE
(bakThl ¥ POPMYIIBI TP PELLICHUU 33]]ay; OLIEHUBATh BEPOSTHOCTH
[pEAJIbHBIX COOBITHI; 3HAKOMCTBO CO CITy4allHBIMU BEIMYHMHAMU;
YMEHHE PUBOJUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YUCET B
[IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUYKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKpEIIMBAOLIMECS TPSMBIE,
NapauIeIbHOCTD U IEPIEHANKYIIIPHOCTD NPSMBIX U IIIOCKOCTEM,
[YTOJI MEXKAY IPSIMBIMH, YTOJI MEKY MIPSIMON U TUIOCKOCTbBIO, YOI
MEX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 TIOCKOCTH,
[PACCTOSIHUE MEX]TY IPSMBIMH, PACCTOSTHUE MEKY IIIOCKOCTSAMU;

YMCHHC UCIIOJIL30BATh NPU PCIICHUHN 3a1a4 U3YUYCHHBIC (I)aKTLI nu




[TeopeMbl INIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIEero MUpA;

- YMETb OIIEPUPOBATH MOHATHSIMU: MHOIOIPAaHHUK, CEUEHHUE
MHOTOTpaHHHKa, Ky0, mapayieNenure], pu3Ma, mupamuia, Gurypa
1 IOBEPXHOCTb BpallleHHsl, IWINHAP, KOHYC, ap, cdepa, ceueHus
(buryphI BpaleHusl, IIIOCKOCTh, Kacatoiasics chepbl, IINHApPA,
KOHYCa, IUIOIIAb TIOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
[MIAH]IPA, I0Maab cepbl, 00beM KyOa, MPSIMOYTOJIBLHOTO
napaJenenunesa, IupaMuibl, IpU3Mbl, LWIHHIPA, KOHYCA, 11apa;
YMEHHE H300pakaTb MHOTOTPAaHHUKH U IOBEPXHOCTH BPAIICHUS, UX
CeUeHMsI OT PYKH, C TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
HIIEKTPOHHBIX CPENICTB; YMEHHE PACIIO3HABATH CHMMETPHUIO B
[IPOCTPAHCTBE; YMEHHE paclio3HaBaTh IPABUIbHbIE MHOTOTPAHHUKHY;
- YMETh ONEPUPOBATH MOHATHIMU: JIBIKEHHE B TIPOCTPAHCTBE,
0JOOHBIE (PUTYPBI B IPOCTPAHCTBE; UCIOIH30BaTh OTHOLLICHHUE
[UIOIAAeH TOBEPXHOCTEH 1 00BEeMOB MOAOOHBIX (UTYP TPU PEHICHUU
3ajay;

- YMETh BBIYUCISATH TEOMETPUIECKHE BEIMYUHBI (JTTMHA, YOI,
[U10111a/1b, 00BbEM, IIOLIA/(b HOBEPXHOCTH ), UCTIONb3YS U3yUEHHBIC
(hOpMYJIBI © METO/IBI;

- YMETb ONEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAs cCHCTEMa
KOOPAMHAT, KOOPAWHATHI TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BENIEHHUE, YTOJI MEXy BEKTOPaMH, CyMMa BEKTOPOB,
[MPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOJUTh C TIOMOIIBIO H3YYEHHBIX
(hbopMyJ1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXTY ABYMS
TOYKaAMHU;

- YMETh BBIOUPATh MOAXOJAIINN U3ydEHHBIH METO I PeLIeHUs
3aauu, paclio3HaBaTh MaTeMaTHIEeCKHE (PaKThl 1 MaTEMAaTHIECKHE
MO/JIENIU B PUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
[YMEHHE TIPUBOIUTH MPAMEPHI MATEMATHIECKIX OTKPBITHHA
[POCCUICKON U MUPOBOM MaTeMaTUYECKON HAYKHU.

- YMETh OIIEPUPOBATH TIOHATHSIMHU: OTIPEICIICHUE, aKCHOMA, TEOpEMa,
ClIeZICTBHE, CBOICTBO, MPU3HAK, OKA3aTEIbCTBO, PABHOCHIIbHBIE




(hopmMynupoBKHY; yMeHHE (HOPMYIUPOBATH 0OpATHOE U
[IPOTHBOIOJIOKHOE YTBEPKACHUE, TPUBOAUTH IIPUMEPHI U
KOHTPIPUMEPBI, UCIIOJIb30BaTh METO/J] MATEMaTUYECKON UHTYKIIUH;
[IPOBOJIUTH JIOKa3aTeIbHbBIC PACCYKICHUS IIPU PELICHUH 337124,
OLIEHUBATh JIOTMUYECKYIO ITPABUIIBHOCTb PACCYKICHUIA;
- YMETb ONEPUPOBATH MOHATHIMU: MHOKECTBO, ITOJIMHOXKECTBO,
OIlepaLiy HaJl MHOXKECTBAMU; YMEHHUE UCII0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN ammapar IJisi OMMCaHUs PEaTbHBIX IPOIECCOB U
SIBICHUI ITPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 APYIHX y4eOHBIX
[PEIMETOB;
- YMETb OIIEpUPOBAThH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeBo,
[IIKJT, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHICHIBATH Ipadbl
[Pa3IMYHBIMU CIIOCOOAMU; MCII0JIB30BaTh rpadbl IPU PELICHUHN 3a/ay;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: COYETAHUE,
[IepeCTaHOBKA, YUCIIO COYETAHUM, YUCIIO IEPECTAHOBOK; OMHOM
HrioToHa; yMeHNE TPUMEHSATh KOMOMHATOPHBIE (aKTHI U
[paccyXIeHMs JUIs PeLIeHus 3aj1ay;
-YMETh OIEPUPOBATh MOHATUSAMU: HATYpaJIbHOE YUCIIO, LIEJI0€ YUCIIO,
O0CTaTOK [0 MOJTYJIIO0, pallMOHAJIHOE YUCII0, HPPALMOHAIBHOE YUCIIO,
MHOECTBA HATYPAIbHBIX, IEJIbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
UKceN; yMEHHE HCII0JIb30BaTh MPU3HAKH JEIMMOCTH, HAUMEHbIIHH
0O 1enuTenh U HauMeHblee o01ee KpaTHoe, anroputM EBkiinia
[pY PELICHNH 33/1a4; 3HAKOMCTBO C pa3IMYHBIMU ITO3UIIUOHHBIMU
CHCTEMaMH CYHCIICHUS;
- YMETb CBOOOTHO OTIEPUPOBATH MOHATHAMMU: CTETEHB C LIETBIM
[MOKa3aTejaeM, KOpeHb HaTypalbHON CTENEHU, CTENEHb C
[pallMOHAIbHBIM TTOKa3aTelleM, CTENEHb C JICHCTBUTENbHBIM
(BeIIeCTBEHHBIM) ITOKa3aTeNeM, Jorapudm 4ucia, CHHyC, KOCUHYC U
TaHT'€HC MPOU3BOJIBHOIO YUCIIA;
- YMETh OIEPUPOBATH TOHSITHIMH: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHUH U
HEpaBEHCTB, PABHOCHILHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
allMOHAJIbHbIE, UPPAIIMOHANIbHBIE, TOKA3aTeNlbHbIe, CTENICHHBIE,




iorapumMuUecKue, TPHrOHOMETPUUYECKHE YPaBHEHMSI, HEPAaBEHCTBA U
CHCTEMBI; YMEHHUE peIlaTh YpaBHEHU, HEPABEHCTBA U CHCTEMBI C
[IOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTPOM; IPUMEHSATh yPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JJIs pEIIeHUs] MaTeMaTUYEeCKUX 3ajay 1 3a]a4 U3
[pa3IMYHBIX 001aCTEH HAYKH U peallbHOW KHU3HH;

-yMeTb CBOOOJIHO ONEPUPOBATh NOHATUAMU: Ipaduk GyHKIMH,
oOpaTHast pyHKIHMS, KOMIO3ULUS QYHKUIUH, THHEHHas QyHKIHS,
KBaJpaTH4Has QYHKIUS, CTEIIEHHAs (GYHKLUSA C LEIbIM IT0Ka3aTeleM,
TPUTOHOMETPHUYECKUE (PYHKIMH, 0OpaTHBIE TPUTOHOMETPHYECKUE
(yHKLINH, TOKa3aTellbHas U Jorapugmuyeckas QyHKIUHN; yMEHUE
CTPOUTH TpaPuKH (PYHKIHIA, BBITOIHATH IPEOOpa30BaHUs TPAPHUKOB
pyHKIMi;

[YMEHHE HCIIONIb30BaTh rpaduku (GYHKIMN JJIs1 H3y4YEeHUS IIPOIIECCOB U
3aBUCUMOCTEH MPH PeLICHUH 3ajjau U3 APYTUX Y4eOHBIX IPEIMETOB U
13 PeaTbHOM KU3HH; BEIpAXaTh (POPMYIaMU 3aBUCUMOCTH MEXKILY
BEJINYMHAMUY;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKIIUH,
[EePUOTUYHOCTb (DYHKIIUU, OTPAHUYEHHOCTD (DYHKIIMH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpEMyM (YHKIINH, HAaHOOJIbIIIEe U
HalMEeHbIIee 3HaUeHUs! (PYHKIIUN Ha IPOMEXKYTKE; yMEHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

YMEHHE MCII0JIb30BaTh CBOICTBA U rpaduku GYyHKIMH A peIIeHus
YpaBHEHHIA, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; W300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PEILIEHUH ypaBHEHUIH,
HEPaBEHCTB U UX CHCTEM;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHAMMU: MOCIIEI0BATEIBHOCTD,
apr(MeTHIECKas MPOTPECCHsl, TEOMETPHYECKas IIPOTPECCHs,
0eCKOHEUHO yOBIBaIOIasi FEOMETpUYEcKas Iporpeccus; yMeHue
3a7aBaTh MMOCIEOBATEIBHOCTH, B TOM YHCIIE C ITOMOIIBIO
[PEKYPPEHTHBIX (HOpMyT;

- YMETh OIEPUPOBATH MOHATHIMH: HETPEPHIBHOCTH (DYHKITHH,
AcCUMIITOTHI rpaduka GyHKIMH, IepBasi U BTOpast IPOU3BOIHAS
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(hyHKIIMH, TEOMETPUUECKUN ¥ PU3UMUECKHUI CMBICT TIPOU3BOIHOM,
repBoOOpa3Hasi, ONpeeICHHBIN HHTETpall; YMEHHE HaXOAUTh
ACUMIITOTHI rpaduka GyHKINU; YMEHHE BBIUUCIIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIMH (DYHKIUN, HAXOJUTh
ypaBHEHHE KacaTeJlbHON K rpaduKy (yHKIMH;

[YMEHHE HCII0JIb30BaTh MMPOM3BOAHYIO JUISl HCCIICAOBAaHUS (PYHKITUH,
ISl HAXOXKICHMS HAWIYYIlero PEIeHUs B IPUKIJIAJHBIX, B TOM YHCIIE
COLMAIbHO-9KOHOMHYECKUX U (PH3UUECKUX 3aauax, s
OIIpEJIeJIEHUS] CKOPOCTH U YCKOPEHHSI; HAXOUTh IUIOMIAAN U 0ObeMbl
(uUTyp C MOMOIIBIO UHTETPAJIa; IPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOro MOJICIIMPOBAHUS C TOMOILBIO JU(epeHInanbHbIX
YPaBHEHHU;

- YMETb OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MOYJIb U pTyMEHT
KOMILJIEKCHOT'O YKCIIa, popMa 3alMCH KOMIUIEKCHBIX YHCell
(reomeTpuyueckas, TPUTOHOMETPUUYECKas U anredpandeckas); yMeTh
POM3BOIUTH apu(PMeTHIECKUe IeHCTBUS ¢ KOMIIJIEKCHBIMH YHCIIaMU;
[IPUBOIUTH IPUMEPHI UCIIOIb30BAHUS KOMILIEKCHBIX YHCET;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHAMMU: CPEHEE
apu(MeTHIeCKOe, MeIaHa, HanOoJIbIlIee M HAUMEHbIIee 3HAYCHUS,
[pazMax, TUCIEPCHs, CTAaHIAPTHOE OTKJIOHEHHE I OITMCAHUS
YMCIIOBBIX JAHHBIX; YMEHHME UCCIIEIOBaTh CTATUCTUYECKHUE JJaHHbBIE, B
TOM YHCJIe ¢ IPUMEHEHHEM IpapUUeCcKUX METOI0B U IIEKTPOHHBIX
CpencTB; rpadUueCcKH HCCIIEIOBATh COBMECTHBIE HAOIIOICHHUS C
MOMOIIBIO IUArPAMM PACCEUBAHUS U TMHEWHOHN pEerpeccuy;

- YMETh HAXOJIUTh BEPOSATHOCTHU COOBITHH C UCIIOJIb30BaHUEM
rpadUuecKuX METOJI0B; IPUMEHSATH Ul peleHNs 3a7a4 (GOpPMYIIbI
CIIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, (POPMYITy MOITHON
BEPOSATHOCTH, popMyny bepHysuin, koMOMHATOpHBIE (haKTh U
(hopMyJIbl; OLIEHUBATh BEPOSATHOCTU PEANIbHBIX COOBITUI; YMEHUE
OIIEpUPOBATh NOHATUAMU: CIIy4aiiHas BEIUYMHA, PACIIPENEICHHE
BEPOSTHOCTEH, MaTEMaTHUECKOE OXKUAAHNE, TUCTIEPCHS U
CTaHJapTHOE OTKJIOHEHHE CIIyYailHON BeMUYMHBI, QYHKIUN
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[pactipesieIeHus ¥ IJI0OTHOCTH PAaBHOMEPHOTO, TIOKA3aTEIbHOTO U
HOPMAJILHOTO PACHPEEIICHUH; YMEHUE UCIIOIb30BATh CBOUCTBA
M3YyUCHHBIX PACIIpEeNICHUN Ul peleHns 3a1a4; 3HAKOMCTBO C
MMOHATUSMU: 3aKOH OOJIBLINX YMCEIl, METOJIbI BEIOOPOUHBIX
MICCIIeIOBaHU; yMEHUE IPUBOJUTH IPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBIIINX YKCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX;

- YMETb CBOOOIHO ONEPUPOBATH IOHATHAMM: TOUKA, IIPsIMas,
[1JIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUN yToJl, IBYIPaHHbBIN
yTOJ1, TpEXIpaHHbIN YroJl, epeceKarolyecs, napaieabHble 1
CKPEILMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCT U IEPIEHAUKYIIPHOCTh
NPSMBIX M IJIOCKOCTEH, YToJl MEXAY HNPSMBIMHU, YTOJI MEXY IPSIMOi
U IJIOCKOCTBIO, YIOJI MEXY IIJIOCKOCTSMU; YMEHHUE UCII0Ib30BATh
[IpY PELICHUH 3a/1a4 U3Y4YeHHbIE (PaKThl U TEOPEMBI INIAHUMETPUH;
[YMEHHE OLEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIIIEM MHUPE;
YMEHHE ONepUpOBaTh MOHATUSAMU: MHOIOI'PaHHUK, CEUCHHE
MHOTOTpaHHMKA, IPaBUIIbHBIA MHOIOTPAHHUK, IpU3Ma, MUPaMHUa,
(burypa 1 oBepXHOCTb BpalllEHUs], IMIIMHAP, KOHYC, 11ap, chepa,
[pa3BepTKa NOBEPXHOCTH, CEYEHUS KOHYCa U LIUJIUH/PA,
napajiesbHble OCH WJIM OCHOBAaHUIO, CEYEHUE 11apa, MIIOCKOCTb,
Kacarolascs cepsl, HUINMHIPA, KOHYCA; YMEHUE CTPOUTH CEYEHUE
MHOTOIpaHHMKa, U300paXkaTb MHOTOIPaHHUKH, (DUTYpPBI U
[MOBEPXHOCTH BpaIllEHUs, UX CEUYEHHUS, B TOM YHCJIE C IOMOIIBIO
PIIEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHATH CBOWCTBA
FEOMETPUUECKUX PUTYP, CAMOCTOSITENILHO (POPMYINPOBATH
OTIpeIeNIeHUs] U3y4aeMbIX (UTyp, BBIABUTaTh FMIIOTE3bI O CBOWCTBAX U
[IpU3HAKaX F€OMETPUUECKUX (PUTYp, 0OOCHOBBIBATH UM OIIPOBEPraTh
1X; YMEHHUE NTPOBOAUTH KJIACCU(PHUKALMIO (PUTYD IO pa3IUYHBIM
[IpU3HAKaM, BBIOIHITh HEOOXOIMMBbIE JOTIOHUTEIbHBIE
[IOCTPOCHHS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHIMHU: ILIOMAAb PUTYPHI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH,
[pacCTOSIHUE MEXY MPSAMBIMH, PACCTOSTHUE MEXKY IIIOCKOCTSIMH,
r10Iab cepsl, MIO0NA b TOBEPXHOCTH MUPAMUIBI, IPU3MBI,
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KOHYCa, IWIMH]Ipa, 00beM Ky0a, MpSIMOYroJIbHOTO Mapaieienurea,
[MAPaMHUJIBI, IPU3MBI, WIHH]PA, KOHYCA, I1apa; YMEHUE HAXOAUTh
OTHOIIIEHHE 00bEMOB MOA0OHBIX (PUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: ABIKCHHE,
apasuleIbHbINA IEPEeHOC, CHMMETPHSI Ha IJIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOdpa3oBaHue 1Mo100us, Mog00HbIe
(urypsl; yMeHHE paclio3HaBaTh paBHbIEC U MOJ00HBIE (PUTYPBI, B TOM
qrcIie B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHUE HCIIOIB30BaTh
FeOMETPUUYECKHE OTHOIICHUS, HAXOAUTh F€OMETPHUUECKUE BETMUNHBI
(nmuHa, YToJI, TUIOIIA (b, 00BEM) MIPH PEIICHUHN 337a9 U3 IPYTUX
y4eOHBIX TPEIMETOB U U3 PEalIbHOM JKU3HH;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPa HA YHCIIO,
[pa3IoKeHUe BEKTOpa Mo 0a3ucy, CKaIsipHOE MPOU3BECHUE,
BEKTOPHOE TIPOM3BEICHHUE, YTOJ MEXK1Y BEKTOPAMU; YMEHHE
MCIIOJIb30BaTh BEKTOPHBIN U KOOPAUHATHBINA METO JIJIsl pEIICHUS
rEOMETPUUECKUX 3314 U 33/1a4 JPYTrUX y4eOHBIX IPEAMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2X2 U 3X3, onpeeauTelb
MaTPHIIbl, TEOMETPUICCKUN CMBICIT OTIPEICITUTEIIS;

- YMETh MOJIEIUPOBATh PealibHbIE CUTYAllUH Ha SI3bIKE MAaTEeMAaTUKH;
COCTABIISATh BBIPAKEHHSI, ypaBHEHHS, HEPABEHCTBA M HX CHCTEMBI 110
[YCIIOBHIO 3a/1a4H, HCCIEI0BATh IOCTPOSHHBIE MOJIEIH C
MCTIOJIH30BAHMEM alllapaTa ajareOpbl, HHTEPIPETHPOBATh
MOJTy4YEHHBIN Pe3yNabTaT; CTPOUTh MaTEMaTHUYECKHE MOJIETH C
[TOMOIIBIO0 TEOMETPHUYECKUX IMOHSATUI M BEJTMIHH, PEIIaTh CBI3aHHBIC
C HUMH MPAKTUYECKHUE 3a/1a4H; COCTABIISITh BEPOSITHOCTHYIO MOZEIb U
MHTEPIPETHPOBATH MOTYYCHHBIA PE3YNbTaT; pEIIaTh MPUKIATHBIE
3alaydl CpeICTBAMU MAaTEMaTHUECKOTO aHallu3a, B TOM YUCIIe
COIMATEHO-9KOHOMHYECKOTO U (PH3MUECKOTO XapaKTepa;

- YMEHHUE BBIOMPATh OIXOSIIHI METOI JJIs PEIICHUS 3a1a4u;
MMOHMMaHUE 3HAYUMMOCTH MAaTEMATHKHU B U3y4ECHUU MPUPOTHBIX H
0OI1IeCTBEHHBIX IPOIIECCOB U SIBJICHUN; YMEHHE PACIIO3HABATh
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[TPOSIBJICHNE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, YMEHHUE IPUBOJUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM
MaTEMAaTHYECKON HAYKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
QHaJIN3a ¥ HHTCPIPETAIlNU
nHpopManuu, 1
HGOPMAIIMOHHBIC TEXHOJIOTHI
1151 BBITTOJTHEHWMSI 33149
podeccnoHaTbHOMI

eI TeIbHOCTH

B o6acTu IeHHOCTHU HayYHOTO MMO3HAHUS:
-C(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW IMPAaKTHUKHA, OCHOBAHHOTO HA|
Tanore  KyJibTyp, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEPLICHCTBOBAaHUE S3bIKOBOM UM YHUTATEIbCKOH
KyJIbTypbl Kak CpeACTBa B3aUMOJCHCTBUA MEXAY
UITFOABMHU U TIO3HAHUSI MUPA;

- OCO3HaHUE€ LEHHOCTU HAY4YHOM JEATEIIBHOCTH,
TOTOBHOCTB OCYILIECTBIIATH IIPOEKTHYIO 51
ICCIIEA0BATEIIBCKYIO EATEIbHOCTh UHAUBUAYAIbHO U
B IpyIIIIE.

OBnaneHue YHUBEPCAJIbHBIMU yueOHbIMU

[M03HABATEIILHBIMU JICHCTBUSAMMU:
B) paboTa ¢ nHpOpMaITUEHi:

MCTOYHUKOB  pa3HBIX  THUIOB,  CaMOCTOSITENEHO
OCYIIECTBIISATh TIOWCK, aHaJIW3, CHCTEMAaTH3alUI0 U
MHTEpIpEeTalni0 HHPOPMAIMK PA3TUYHBIX BHUIOB H
(hopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (popmarax ¢ y4yeToM
Ha3HaueHUs: HMHQOpPMAlMM U LEJIEBOM ayJUTOPHH,
BHIOMpasT ONTUMANbHYIO (HOpMY TpEACTABICHUS H

- yMeTb ONEpPHpPOBATh TOHATHSAMU: paLMOHANbHAsA (YHKIHA,
MOKa3zaTelabHas (QYHKIMSA, CTeneHHas (yHKUus, jJorapupmuyeckas
(yHKLIMSA, TpUTrOHOMETpUYEeCKHe (YHKIMH, OOpaTHblE (QYHKIUY;
YMEHHE CTpPOUTHh TpaduKd H3Y4eHHbIX (YHKIHMH, HCIIOIB30BATh
rpadUKy MPH U3YYSHHUU TPOLIECCOB M 3aBUCHMOCTEH, MPH PELICHUU
3ajay U3 IpYyrux y4eOHBIX MPEAMETOB U 3a/ad U3 PEalbHON >KU3HH;
BBIpAXaTh GOPMYIIAMHU 3aBUCMOCTH MEX/Y BETMUYNHAMU;

- yYMEThb ONEpPUPOBATH TOHATUSAMHU: TOXKISCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa ypaBHEHHU W]
HEpPaBEHCTB, PABHOCWIBHOCTh YpPAaBHEHHMH, HEPABEHCTB M CHUCTEM,
pallMoHaNbHbIE, HpPpAlMOHAIBHBIC, II0KA3aTelbHBIC, CTEICHHEBIE,
norapudMuyecKue, TPUrOHOMETPUYECKNE yPaBHEHUsI, HEPAaBEHCTBA U
CHCTEMBI; YMETh pEIIaTh ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI C
MIOMOIIBIO PAa3JIMYHBIX MPUEMOB; pEeIlaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IapaMeTpoOM; IPUMEHSTh ypaBHEHHWs, HEPABEHCTBA, HX

- BJAJETh HaBBIKAMM IOJIyY€HHUS HMHQOpPMAIMK U3pa3IMYHbIX 00JacTel HayKH U peabHOM KU3HH;

CHUCTEMbl [UIl pEIIeHUs MaTeMaTHYecKuX 3ajad M 3a7ad U3
- yMeTb CBOOOJHO  ONEpUPOBaTH  MOHATUAMHU:  JABHIKEHHE,
MapajuleNIbHBI  MepeHoC, CUMMETpUsi Ha IUIOCKOCTH U B
POCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHUEe MOA00US, MOJ00HBIE

(urypsl; yMeTh pacro3HaBaTh paBHbIE U MOJO0OHBIE (DUTYPHI, B TOM|
4Kclie B IMPHUPOAE, MCKYCCTBE, apXMUTEKTYype; YMETb HCIOJIb30BaTh
T€OMETPUUYECKHE OTHOILEHUS, HAXOJUTh N€OMETPUUYECKUE BEITUYHUHB]
(IUMHa, yroj, IUIONaab, OOBEM) IMpPH PELIEHWH 3aJad U3 JAPYrHx

BU3yaJIA3aLUN; [y4eOHBIX IPEIMETOB U U3 PealIbHOM JKU3HU
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD

nH(pOpMalUM, €€  COOTBETCTBHE  IPaBOBBIM M|

MOPAJILHO-)TUYECKUM HOpMaM;

- HCIOJIb30BaTh CpeAcTBa HMH(GOPMALMOHHBIX U

KOMMYHUKAIMOHHBIX  TEXHOJOTMH B  pELIECHUU
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KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpTraHU3aIMOHHBIX 33/1a4 ¢ COONI0IeHHEeM TpeOOBaHUM
DPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THIHEHbI,

[pecypcocOepeKeHtsl, MPABOBBIX W STUYECKUX HOPM,
HOpM MH(OPMaLMOHHON O€30M1acCHOCTH;
- BIIAQJCTh HABBIKAMU pACIIO3HABAaHUS U  3allUThHI

nH(pOpManuu, uH(OOPMAITMOHHOM 0€30IacHOCTH

ITUIHOCTH
OK 03 [TnanupoBath u B oGmacTy yXxOBHO-HPaBCTBEHHOTO BOCITUTAHHUSI: - YMETh OIEPHPOBATH MOHATUSMU: PALIMOHATBHBIC, HPPAIIUOHAIBHEIC,
[pEaI30BBIBATH COOCTBEHHOE - C()OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSL,[TOKA3ATEIbHBIC, CTCTICHHEIE, norapudmmuueckue,
podeCCUOHATILHOE U PTHYECKOTO TTOBEICHHS, TPUTOHOMETPHUECKUE YPABHEHHSI U HEPABEHCTBA, HX CHCTEMBI;
ITUYHOCTHOE Pa3BUTHE, - CIIOCOOHOCTh OIEHWUBATh CHUTYAIlMI0O W TMPUHUMATH- YMETh OICPUPOBATH TOHATHUSMH: MHOTOTPAHHUK, CEUCHHUE

[IpEIPUHIMATEBCKYIO
eI TEITLHOCTD B
podeccuoHanbHOU chepe,
MCITI0JIb30BaTh 3HAHUS T10
(hUHAHCOBOW TPAMOTHOCTH B
PA3TMYHBIX KU3HESHHBIX
CUTYyaIUsX

OCO3HAHHBIE PELICHUS, OPUEHTUPYICh HA MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKIaJa B
YCTOWYIMBOTO Oy IyIIEero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM DPOJUTENSAM U
(W1M) OpyruM WIeHaM CEMbH, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NPUHATHS LIEHHOCTEH ceMeitHOU
PKU3HH B COOTBETCTBHM C TPAJULUSIMH HApPOJIOB
Poccuu;
OsBiagenne
IICHCTBUSAMMU:
Q) CAMOOPTaHU3AIHS:

- CaMOCTOSITEJIbHO OCYILIECTBIISITh IO3HABATEIbHYIO

IIOCTPOCHUC

YHUBEPCAIbHBIMU PeryJIsTHBHBIMU

e TeIbHOCTh, BBISBIISATH NPOOJIEMBI, CTaBUTh U
(hopMynupoBaTh cOOCTBEHHBIE 3a7a4u B
00pa3oBaTeNbHON  JEATEIBHOCTH M JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEIBHO  COCTaBJIATh IJIaH  pEIICHUS]
MpoOJieMbl ¢ y4eTOM  HMMEIOIIUXCS  PECypCoB,

COOCTBEHHBIX BO3MOKHOCTEW U MPEINOUTEHUII;

MHOTOTpaHHKKa, Ky0, Mapaienenunes, npusmMa, nupamMmuaa, Gurypa
U [MOBEPXHOCTh BpANICHUS, IMJIMHIDP, KOHYC, map, cdepa, CeUCHHS

(burypsl BpallleHHs, TJIOCKOCTb, Kacaromiascs cdepbl, HUIUHAPA,
KOHyCa, IUIOIIAAb TOBEPXHOCTH TNHPAMHIBI, TPU3MBI, KOHYCa,
[UIMHApA, [omanab cdepbl, o0beM KyOa, MNPSIMOYTOJIbLHOTO

napajuleNenunesia, NUpaMubl, IPU3MbL, IWIMHApPA, KOHYCa, ILIapa;
YMEHHE M300pakaTh MHOTOI'PAaHHMKH M MOBEPXHOCTH BpALIECHUS, UX
CEUEHUsT OT pPYKH, C I[IOMOULIBI0 UEPTEKHBIX HHCTPYMEHTOB W
DIIEKTPOHHBIX ~ CPEACTB; YMETh paclo3HaBaTb CHMMETPHUIO B
[IPOCTPAHCTBE; YMETh pPaclO3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

- YMETb OIEpUPOBATh MOHATHAMM: TPAMOYIOJbHAs CHUCTEMA)
KOOpJIUHAT, KOOPAWHATHl TOYKH, BEKTOP, KOOpPAMHATBI BEKTOPA,
CKaJISIPHOE IIPOU3BENIECHUE, YTOJl MEXKAY BEKTOpaMH, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOpa Ha YKMCIIO; HAXOIUTh C IOMOIIbIO U3yYEHHBIX|
(hopMyJT KOOPIUHATBHI CEpPeIMHbl OTPE3Ka, PACCTOSHUE MEXKAY JABYMS
TOUKaMH

- 1aBaTb OIICHKY HOBBIM CUTYAllUsIM;
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CrIocOOCTBOBAaTh  (DOPMHUPOBAHHIO U TPOSIBICHHUIO
[IUPOKOM DSPYIWIMKA B Pa3HBIX OOJIACTSX 3HAHMIA,
[IOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTelbHbIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJB30BAaTh  MpPUEMBI  pedIieKCuu
CUTYyalllu, BBIOOPA BEPHOT'O PELLCHMS;
- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh
[PELLIEHNUS 110 UX CHWIKEHUIO;

B) SMOLIMOHAJIBHBIM ~ MHTEIUJIEKT,
C(OPMHUPOBAHHOCTB:!
BHYTPCHHEH MOTHBAL[UH, BKJIIOYAIOLIEH CTPEMIICHHUE K
NOCTMKEHUIO  LENM M yClleXy,  ONTHMM3M,
MHULMATUBHOCTh, YMEHME JIEHCTBOBAaTb, MCXOIS U3
CBOMX BO3MO>KHOCTEH;

- OMIIATUH, BKIJIIOYAIOLIEH CHOCOOHOCTh IOHHUMATH
ODMOLIMOHAJIBHOE COCTOSIHUE JPYTUX, YYUTBIBATH €O
[IpY OCYIIECTBJICHUH KOMMYHHKAIMH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLMAJIIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH

JJI1 OLCHKH

MpEAIoNaraloum

BHICTpaMBaTh OTHOLICHHUS C JAPYTUMH  JIIOIbMH,
3a00TUTHCS, TIPOSIBISATh HMHTEPEC H  pa3peliaTh
KOH(JIUKTEHI

OK 04 DddexTuBHO
B3aMOJIeHICTBOBATh U PabOTaTh
B KOJUICKTHBE U KOMaH/Ie

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTU U
CaMOOIIPECACIICHUTIO,

-OBJIaJICHUC HaBbIKaMH y‘IC6HO-HCCJ’ICI{OB&T€J’IBCKOﬁ,
HpOCKTHOﬁ 1 COLMaIbHOMN ACATCIIBHOCTH,

- YMETb ONEpUpPOBATh NOHATHUSAMHU: CIY4YalHBIM ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIYyYalHOTO COOBITHS; YMEThb BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM IpapUueCKUX METO/0B; MPUMEHSAThH
(opMyJIbI CIOKEHHUS U YMHOXEHHUsI BEPOSTHOCTEH, KOMOMHATOPHBIE
(dakTbl U (HOpMYNBI MPU pPEUICHUM 3a]lad; OLEHUBATh BEPOSITHOCTH]
[peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMU BEJIHMYMHAMU;
[yMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCET B

OBnazieHue yHHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU
IeCTBUSAMMU:

0) COBMECTHasI IeATEITbHOCTb:

- TOHMMaTh W  HUCIOJb30BAaTh  MPEUMYIIECTBA
KOMaHIHOW ¥ MHJIMBUyaIbHOU pabOThI;

- NOpUHUMAThb 1EJIM COBMECTHOM JIESITENIbHOCTH,

IIPUPOAHBIX U O6H_ICCTBCHHBIX SBJICHHUAX,
- YMCTH CBO60}IHO OIICPHUPOBATE IOHATUAMU: CTCIICHb C LICIIbIM|
ITIOKa3aTcjICM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb C
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OpraHu30BbIBaTh U KOOPJAMHUPOBATH INEHUCTBUSA IO €€
JTOCTHKCHUIO: COCTAaBJISITh IL1aH JIeHCTBUH,
[pacrpeieNiaTh POJIM C YYETOM MHEHHH YYaCTHHKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOThI;

- KOOPJMHHPOBATH M BBHITIOJHITH PabOTy B YCIOBHSX

[pEaNbHOTO, BUPTYAIBHOIO U  KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBJIATh  IO3UTUBHOE  CTPATETUUYECKOE
[MOBEJCHWE B PaA3JIMYHBIX CHUTYaIUAX, MPOSBIATH

TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.
OBnaneHue YHHUBEpCaIbHBIMU PEryJIATUBHBIMHY|
IEHCTBUSAMMU:

) IpUHSITHE Ce0sl U IPYTHX JIFOICH:

- MPUHUMATh MOTHBBI ¥ aQpTYMEHTHI IPYTUX JIFOJICH Tpr
aHaJIM3€e Pe3yIbTaTOB JEATEIbHOCTH;

- NMPU3HABaTh CBOC MMPABO W MPABO APYTUX JIOJCH HA|
OIIOKU;

- pa3BUBATh CIIOCOOHOCTH TIOHMMATh MHpP C TIO3HIIAU
Ipyroro 4eaoBexa

pallMOHAIBHBIM ~ [IOKa3aTeleM, CTENeHb ¢  JIeHCTBUTENbHBIM
(BeIIeCTBEHHBIM) TIOKA3aTeseM, JOrapu(M 4Yucia, CHHYC, KOCHHYC U
TAHT'€HC IPOU3BOJIBHOIO YUCIIA;

- yMETh CBOOOJHO OMNEPUPOBATH MOHATUAMHU: Tpaduk (yHKIHH,
oOpatHass (yHKIMSA, KOMMO3UIUSA (YHKIHMHA, JUHEHHAs QYHKINS,
KBagpaTuuHas (yHKIMS, cCTeneHHass (PYHKIUS C LENbIM TOKa3aTeleM,
TPUTOHOMETPHUYECKUE (YHKLUHU, OOpaTHblE TPUTOHOMETPUUYECKHE
(GyHKIMK, TOKa3arenbHas M Jorapupmuueckas (yHKIHUU; yMETh
CcTpouTh Tpaduku GYHKIHHA, BBIIOJHATH MPeoOpa3oBaHus rpaduKoB
(b yHKITH;

- YMETb UCIOJIb30BaTh rpaduKu GYHKIMN I U3yUEHHsI IPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 337a4 U3 APYruX Y4eOHBIX MPEIMETOB U
13 peaJbHOM JKU3HU; BbIpakaTh (OPMYJIaMU 3aBUCUMOCTH MEXKY)|
BEIINYMHAMUY;

CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: UYETHOCTh (PYHKIUH,
MepUOTUIHOCTh byHKIHH, OTPaHUYEHHOCTh byHKINY,
MOHOTOHHOCTb (DYHKIIMM, 3KCTpeMyM (YHKLUH, HauOosbliee U
HarMEHbIIIee 3HAYeHUs (PYHKIIMH Ha TPOMEXKYTKE; YMETh IPOBOJIUTH
yccieioBaHue (QYHKINU;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpaduku QyHKIUHA 115 penIeHus]
YpaBHEHH, HEpaBEHCTB M 3aJay C MapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOW IUIOCKOCTM MHOJKECTBA DPEIICHWM  ypaBHEHWH,
HEpaBEHCTB U X CHCTEM

OK 05 OcyiecTBisiTh YCTHYIO U
[MMCBMEHHYIO KOMMYHHUKALUIO HA|
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
lyueToM ocoOeHHOCTeN
COLIMAJIbHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 005acTH 3cTETUYECKOI0 BOCITUTAHMUS:
- 3CTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi ICTETUKY|
ObITa, HAYYHOTO U TEXHUUYECKOTO TBOPUECTBA, CIOPTA,
Tpyaa v OOIIECTBEHHBIX OTHOIICHUH;

CIIOCOOHOCTh  BOCIPUHHMATh  PA3JIUYHBIE  BUJIbI
MCKYyCCTBa, TPAJAMIIMM M TBOPYECTBO CBOErO M JPYTHUX
HapoJI0B, OINYIIaTb 53MOLMOHAIBHOE BO3JCHCTBUE
ICKYCCTBa;

- yOeXJICHHOCTh B 3HAYUMOCTH IJisi JIMYHOCTH U

YMETh OINEpUPOBATh TMOHATUSMU: cpenHee apu(pMeTHYECKOE,
Me/naHa, Haubouiblilee 1 HaMEHblIIee 3HaYeHUs1, pa3Max, JUCIIEepPCHs,
CTaH/IapTHOE OTKJIOHEHHME YHCIOBOTO Habopa; yMEHHUE W3BJIEKaTh,
MHTEPIPETUPOBATh MUH(OPMAIIMIO, TPEACTABICHHYIO B TabIuIax, HA
nuarpamMmax, rpadukax, OTpaKalollyl0 CBOMCTBa  peajbHbIX|
MPOLIECCOB U SIBJICHUM; MPEACTaBIATh HMH(POPMALHUIO C TOMOIIBIO
Tabiull U JuarpaMM; HCCIENOBaTh CTATUCTUYECKHE JaHHbIE, B TOM
qrciae C NPUMEHEHHEeM TIpaduyeckKux METOJOB M DJIEKTPOHHBIX
CPEICTB;

O6U.ICCTB3. OTCYCCTBCHHOIO W MHPOBOI'O MHCKYCCTBA,

YMCTh ONCPUPOBATH IMOHATHUAMHU: TOYKaA, IMpiAMasd, IMJIOCKOCTD,
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PTHUYECKUX KYJIBTYPHBIX TPAIUIMd W HAPOJIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CAaMOBBIPQXCHHIO B pa3HBIX BHJIAX
MCKYCCTBa, CTpEMJICHHE MPOSIBIISATH Ka4yecTBa|
TBOPYECKOM JIMYHOCTH;

OBjnaseHne YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMU
MENCTBUSIMU:

a) oOIeHue:

- OCYIIECTBISITh KOMMYHHKAallMM BO BceX cdepax
PKH3HU,

- pacro3HaBaTh HeBepOadbHBIE CpeICcTBa OOIICHHUS,
[MOHUMATH 3HAYCHHUE COLMAIBLHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUIKM KOHGIMKTHBIX CUTYaIUi
1 CMSTYATh KOH(IJIHKTHL;

- Pa3BEpPHYTO U JIOTHYHO H3JIaraTh CBOIO TOUYKY 3pEHUs
C MICII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB

[IPOCTPAHCTBO, JBYI'PAHHBIA YrOJ, CKpPELIMBAIOIIMECS IPSIMBIE,
[apajUIeIbHOCTh M NEPIEHIUKYJISIPHOCTh IPSAMBIX M IUIOCKOCTEH,
[YTOJI MEXIY HPSIMBIMH, YrOJ MEXAY NPSAMONW M IJIOCKOCTBIO, YIOJ
MEX/1Yy IUIOCKOCTSIMH, PpAacCTOSIHUE OT TOYKM JI0 IUIOCKOCTH,
[PAcCTOSTHUE MEXAY IIPSIMBIMU, PACCTOSTHUE MEXKY INIOCKOCTSIMU;

- YMEThb HCIOJb30BaTh NpPU PEIICHUM 3a]a4 H3y4eHHbIE (aKThl U]
TeopeMbl TUIAHMMETPHH; YMEHHE OILIEHUBATh pa3Mepbl OOBEKTOB
OKpPY’KaroIllero Mupa

OK 06 IIposiBiATH rpak1aHCcKo-
[MaTPUOTHYECKYIO TIO3UIIHUIO,
IIEMOHCTPUPOBATh OCO3HAHHOE
[MOBEJICHNE HA OCHOBE
TPaUIIMOHHBIX
00IICUETIOBEUECKUX IIEHHOCTEH,
B TOM YHCIIE€ C YUETOM
rapMOHU3AIUN
MEKHAIIMOHAIBHBIX U
MEXPEJIMTHO3HBIX OTHOIICHUH,
[IPUMEHSITH CTaHIAPTHI
QHTUKOPPYIIIUOHHOTO
[MOBECHUS

- OCO3HaHHE 00y4arouMucs
FpaKIaHCKOU UJIEHTUYHOCTH;

- LICJICHAIIPABJICHHOE pPa3BUTHE BHYTPEHHEH MO3ULUU
IIMYHOCTH  HA  OCHOBE  JYXOBHO-HPAaBCTBEHHBIX
[IeHHOCTEH HapoIOB Poccuiickoit ®denepaunu,
MCTOPUYECKUX M HAIMOHAIBHO-KYJIbTYPHBIX TPAJIUIIHH,
(opMHUpOBaHHE CHCTEMBbl 3HAYUMBIX I[[EHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYILIHOHHOTO
MHUPOBO33PEHUS,  IPABOCO3HAHMS,  DKOJOTMYECKOMU
KyJIbTYpbI, CIIOCOOHOCTH CTaBUTh IIE€TH M CTPOUTH
PKU3HEHHBIE TIJIaHBL;

B 4yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHHME CBOUX KOHCTUTYLHMOHHBIX TIIpaB U
00s13aHHOCTEH, YBOKCHHE 3aKOHA U TTPABOTIOPSIKA;

- MPUHSATHE TPAAUIIMOHHBIX HallMOHAJIbHBIX,
00IIIEUEI0BEYECKUX TYMaHUCTHYECKUX 151

poccuiickoi

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpPJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEIEHHE, YTOJI MEXY BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C MOMOIIBIO N3YYEHHBIX
(hopMys1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHIE MEXTY ABYMS
TOYKaMHU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3yUSHHBIN METO JUTsl pelleHHs]
3a/1a4yM, paclio3HaBaTh MaTeMaTHueckue (pakThl 1 MaTeMaTHUYECKHE
MOJIENIU B PUPOIHBIX U OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
[YMEHHE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN
[POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKHU.

- YMETb ONEpUPOBATh NOHATHUSAMHU: CIY4YalHBIM ONBIT U CIIy4dailHOE
COOBITHE, BEPOSTHOCTh CIYyYalHOTO COOBITHS; YMETh BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM IpapUueCcKUX METO/0B; MPUMEHSThH
(OpMyJIBI CIOXKEHUS U YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(dakTbl 1 (HOpMyNbI MPU pPEUICHUH 3aJ]la4; OLEHUBATh BEPOSITHOCTH]

JICMOKPATUYCCKUX HeHHOCTCﬁ;

CaJIbHBIX CO6BITPII>1; 3HaAaKOMCTBO CO CJ'Iy‘-IB.fIHLIMPI BCINYHNHAMMU,
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- TOTOBHOCTb ITPOTUBOCTOSTH NJCOJIOTUU IKCTPEMU3MA,
HAIlMOHATM3Ma, KCEHO(POOHH, IMCKPUMHHALMUHN IIO
COLIMAJIbHBIM, PEJIMTMO3HBIM, PACOBBIM, HALITMOHAJIbHBIM
[IpU3HAKaM;

- TOTOBHOCTb BECTHM COBMECTHYIO JACITEIBHOCTH B
MHTEpecax TIpakJaHCKOro O0IlecTBa, y4acTBOBAaTh B
CaMOYIIPaBJICHUU B o011eo0pa3oBaTenbHOM
OpraHU3alMU U JIETCKO-IOHOIECKUX OpraHu3alusix;

- yYMEHHE B3aUMOJACWCTBOBAaTH C COLHMAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C HUX (QYHKUUAMH U
HA3HAYCHHUEM;

- TOTOBHOCTb K TyMAaHUTapHOW M BOJIOHTEPCKON
NIEATEIIHOCTH,

[IaTPUOTHUECKOIO BOCIIUTAHUSA:

- c(OPMHUPOBAHHOCTh  POCCHMCKOM  IpakJaHCKOH
MCHTUYHOCTH, TaTPUOTU3MA, YBAaXXEHUS K CBOEMY]
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iniepen PonauHoii,
COPJIOCTH 3a CBOM Kpail, CBOO PoauHy, CBOW S3BIK U
KYJIbTYDY, IIPOLIOE u HACTOALLEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- LEHHOCTHOE OTHOLIEHHWE K TOCYAApCTBEHHBIM
CUMBOJIaM, UICTOPUYECKOMY M IIPUPOJHOMY HACIEOUIO,
[TaMSATHUKAM, TpazuLusaIM HapoJ0B Poccun,
nocTKeHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

- WjeliHas yOeKJIE€HHOCTh, TOTOBHOCTh K CIYXEHHIO U
Ramure OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyIb0Y;
OCBOEHHBIE O0YUaAIOIUMUCS MEKIIPEIMETHbIE TTOHITHS
1 yHUBepcaJbHbIE ydeOHble NeHCTBUS (PEryIsATUBHBIE,
[M03HaBaTEIbHbIE, KOMMYHUKAaTUBHBIE);

- CIIOCOOHOCTH MX MCIOJIb30BAHUS B MO3HABATEILHOHN U
COLIMAIbHOU MPaKTHKE, FOTOBHOCTD K|

[yMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIMX YHCET B
[IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUIX

CaAMOCTOATCIIBHOMY IIJIAHUPOBAHUTIO U OCYHICCTBJIICHUIO,
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y9eOHOW  JIeATETbHOCTH, OpraHu3alud  Y4eOHOTO
COTPYAHUYECTBA C MENAarorMyecKuMHu pabOTHHKAMHU U
CBEPCTHHKAMM, K  y4acTUI0O B  IIOCTPOCHUHU
MH/IMBUyaIbHOM 00pa30BaTeIbHOM TPACKTOPUH;

- OBJIaZICHNE HABbIKAMH Y4eOHO-HCCIIe10BaTEIbCKOH,
[IPOCKTHOM ¥ COLUAILHOMN AESITEIBHOCTH

OK 07 CozeiicTBOBaThL
COXPaHEHHIO OKPY>KaIOIIeH
Cpelbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HAHUS 00
M3MEHCHHUU KJIMMATa, IPUHIIUIIBI
OepeKITMBOTO MPOU3BO/ICTBA,
phPeKTUBHO NEHCTBOBATH B
UpE3BBIYANHBIX CUTYAIHSIX

- HE TNpUHUMATh JCWCTBUA, NPUHOCSIINE Bpell
OKpY>KaloLLEH Cpelie;

- YMETb MIPOTrHO3UPOBATh HEeOJIaronpUsTHHIC
DKOJIOTHYCCKUEC IIOCJIICACTBUA NpCaANpUHUMACMBIX|

NeliCTBHH, IPEJOTBPAIIATh UX;

pacliipuTb OIBIT ACATCIBHOCTH 9KOJIOTUUECKOH|
HaNpaBJICHHOCTH;
- pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI C YYETOM
aHaM3a MUMEIOLIHNXCS MaTepUuaIbHBIX 71
HEMaTepUaIbHBIX PECYPCOB;
- OCYILECTBJIATH IEJICHANIPABICHHBII MMOUCK MEPEeHOCa
CPEACTB U CIIOCOOOB ACWUCTBUS B MPO(PECCHOHATBHYIO
Cpeny;
YMCTb MNCPCHOCUTHL 3HAHWUA B IIO3HABATCIBHYIO U
[IPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;
npeajaratb HOBBIC IIPOCKTBI, OLCHHWBATH HIACU C
MO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, IMPAKTUYECKOH
3HAYMMOCTH;
JlaBaTh OLIGHKY HOBBIM CHUTYallMsM, BHOCHUTH,
KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATL COOTBETCTBUC

- YMETh OIEpUPOBATh MOHATUAMHU: (QYHKIHUS, HENIPEpbIBHAS (DyHKIUS,
[POM3BO/HAS, NEPBOOOpa3Hasi, OINpPENENICHHBI MHTErpall; YMETh
HAXOJUTh IPOM3BOJHBIC JJEMEHTAPHBIX (DYHKIMH, WCIOIB3Ys
CIpAaBOYHBIC MAaTEpHaJbl; HCCIEAOBaTh B MPOCTEHIINX CIydasx|
(YHKIIMM Ha MOHOTOHHOCTbH, HAXOAWUTh HauOOJIbIINE U HAMMEHbBIIHE
BHaYeHUsT ~ (QYHKIUH,;  CTpOUTh  rpadUKd  MHOTOWICHOB  C
MICTIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKOro aHalu3a; HMPUMEHSTDH
MIPOM3BOIHYIO TPU PEIICHUH 33/1a4 Ha JABMKEHHE; PElIaTh MPaKTHKOA
OPHEHTHPOBAHHBIC 337]a4l HAa HAUOOJIBIINE ¥ HAUMEHBILNE 3HAYCHUS,
Ha HaXO0XKJICHHE MTyTH, CKOPOCTU U YCKOPEHHS;

YMETh ONEPHPOBaTh MOHATHUSAMH: JBHKEHHE B IIPOCTPAHCTBE,
NoJO00HBIE (UTYpBI B TPOCTPAHCTBE;, HCIOIB30BATH OTHOIICHHUE
UTOIIa e MOBEPXHOCTEH 1 00BEMOB MOIOOHBIX (DUTYp IPH PELICHUH
3anay;

- yYMEThb BBIYMCIATH T'€OMETPHUYECKHE BEIUYMHBI (JUIMHA, YTOI,
[I0IIab, 00bEM, IUIOMIAAb TOBEPXHOCTH), WCIONB3Yys W3YYCHHBIC
(bOopMyJIBI U METOBI

C3YyJIbTATOB LCJISIM
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[Tepeuenp npodecCHOHAIBHBIX KOMIETEHIMH 3JIEMEHTHl KOTOPBHIX (POPMUPYIOTCS B pamKax

JUCLUILINHEI
Kon HaunmeHoBaHMEe BUIOB 1€ATEIBHOCTU U TPO(ECCHOHAIBbHBIX KOMIETEHIUH
IIK 1.3. [ImanupoBaTh ¥ OPraHU30BBIBATH pPabOTy B COOTBETCTBHM CO CTaHAApTaMU

MPEANPUATHS, MEXAYHAPOIHBIMU CTAaHAAPTAMH U JPYTUM TPeOOBaHUSIMHU.

[K 2.1. OO6cnyXkuBaTh M SKCIUTyaTUPOBATh JIabopaTOpHOE OOOpYHOBaHUE, HCIBITATEIbHOE

000pYyI0OBaHUE U CPEJICTBA M3MEPEHUS XMMUKO-aHATUTHICCKUX JIA0OPATOPHI.

JINYHOCTHBIE Pe3yJbTAThI
peanu3alnuy NporpaMMbl BOCIIUTAHUS

(Oeckpunmopbwt)

Ko im4HOCTHBIX
pe3yJbTaToB
peaju3zanuun
NPOrpaMmbl
BOCHUTAHUS

JInyHOCTHBIE pe3yJIbTAThI

peajim3anuu nNporpaMmsbl BOCITUTAHUS, OIIPEACTICHHBIC OTPAC/JI€EBLIMUA TpeﬁoBaHl/lﬂMl/l

K J1€¢JIOBBIM KadeCTBaM JIMYHOCTH

IIposiBisromni aKTUBHYIO I'PAKJAHCKYIO TIO3ULIHIO, JEMOHCTPUPYIOIIUI
IIPUBEPKEHHOCTh MPHUHIMIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKH AaKTUBHBIA ¥ YYacCTBYIOUIMH B CTYJACHYECKOM U
TEPPUTOPUATIBHOM CaMOYIIPABJIEHWH, B TOM 4YHCIE Ha YCIOBHSAX
JO0OPOBOJIBUECTBA, MPOTYKTHUBHO B3aMMOICHCTBYIOUINA M y4aCTBYIOIIHIA
B IEATEIbHOCTH OOIIECTBEHHbBIX OpraHU3aIMii

JIP 2

CoOnromaromuii  HOPMBI ~ MPABONOPS/IKA,  CICAYIOUIMA  HjcaIaM
IPaKTAHCKOTO OOIIEecTBa, oO0ecTieueHus OC30MacHOCTH, MpaB U CBOOO
rpaxnad  Poccun. JlosnpHBIH K = yCTaHOBKAM U TPOSIBICHHSM
IpeJIcTaBuTeNIed  CyOKyJIbTYyp, OTJIMYAIOIMH HMX OT TIpynm ¢
JNECTPYKTUBHBIM W JICBUAHTHBIM IOBEICHUEM. JIeMOHCTPHPYIOLIHIA
HENPUATHEC W TMPSAYNPEKIAONINA COIUATBHO OINAcHOE IOBEICHHE
OKPYKaIOIINX

JIP 3

[IposiBnsrolnidA M JIEMOHCTPUPYIOLIMK YyBa)KCHUE K JIIOIAM TpPYAa,
OCO3HAIOIMMK IIEHHOCTh CcOOCTBEeHHOro Tpyna. Crpemsmuiics K
(GOpPMHUPOBAHUIO B CETEBOW CpeIe JIMYHOCTHO U TPO(PECCHOHAIBHOTO
KOHCTPYKTUBHOTO «1IH()POBOTO cIIe/1ay

JIP 4

JIeMOHCTpUpYIOIMI  NPUBEPKEHHOCTh K  POJHOM  KYJIbTYpe,
UCTOPUYECKON MaMATH Ha OCHOBE J0OBM K Pojune, pogHOMy Hapony,
MaJou poauHe, MIPUHSATHIO TPagULIMOHHBIX LIEHHOCTEN
MHOT'OHAalIMOHAJIBHOI0 Hapoaa Poccun

JIP S

HpOSIBJ'[fIIOHH/II\/JI YBAXXCHHUC K JIIOASAM CTApIICTO IMOKOJICHUSA U TOTOBHOCTDH
K Y4aCTHUIO B COHH&HLHOP’I MOAACPIKKE U BOJIOHTCPCKUX NABHIKCHUAX

JIP 6

Oco3Hatomii  NPUOPUTETHYIO  LIEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YB@KAIOIIMKA COOCTBEHHYI0 W YYXYI0 YHHKAJIBHOCTh B Pa3IMYHBIX
CUTYallUsX, BO BceX opmax U BUAAX AESITEIbHOCTH.

JP 7

CobOmromaroniii ¥ IpOMaraHIUpPyIOIUMN  MpaBuUia  37J0pPOBOTO U
Oe3omacHOro o0Opasza KU3HHU, CIOPTa; NPEIYNPEeKIAOMUNE  Tud0
IPEOI0JICBAIOIINN 3aBUCUMOCTH OT QJIKOTOJIs, Tabaka, MCUXOaKTHBHBIX
BEIECTB, a3apTHbIX WUrp M T.A. COXpaHAONMN TNCUXOJIOTHYECKYIO
YCTOMYUBOCTH B CUTYATHUBHO CJIOKHBIX WM CTPEMHUTENBHO MEHSIOMIUXCS
CUTyallusIXxX

JIP 9
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3a00TAmuUicS O 3alUTe OKPYXKAIOMEH Cpelbl, COOCTBEHHOW W UYKOU

0€30I1aCHOCTH, B TOM 4YHUCIIe IIU(PPOBOI JIP 10

[TposBnstommit YBOKCHHE K OCTETHYECKUM LEHHOCTAM, oOnanaromun JIP 11

OCHOBaMH ICTETUYCCKOU KYIbTYPBI

2. CTPYKTYPA U COJEPKAHUE YUEBHOM JUCIHUILIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Buj yueOHoi1 padoThl Oovem ¢
yacax*

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340

B T.4.

OcHoBHOe coJep:kaHue 278

BT. 4..

TEOpETHUECKOe 00yUueHue 220

MPAKTUYECKHUE 3aHITUS 58

IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IeP:KaHMe (COdepKaHue 56

NPUKJIAAHOT0 MOIYJIS)

BT. 4..

TeopeTu4ecKoe o0ydyeHue 4

PAKTUYECKHUE 3aHSITUS 52

NHauBuaAyaIbHbBII NPOEKT (0a/nem)™™

IpomexxkyTounasi arrecTaius (IK3aMeH) 6

22




2.2. TeMaTu4yeCcKMil IJIAH U COJAepPKaHMe YUeOHON TUCUMIIMHBI «MaTeMaTuka»

Konsr Kopn
KOMHCTeHHHﬁ, JIMYHOCTHBIX
C O0ne (hopMupoBaHUIO pe3yJbTaToB
HarMeHOBaHHE Pas/IclioB i TeM oJiepKkaHue yueOHOro MaTeprana u opMbl OpraHU3aluU YpoBeHb " KOTOpBIX T —
JACATCIIBHOCTHU 06y‘laIOIIII/IXC$l OCBOCHUA 4acoB CHOCO6CTBy€T porpamMmbI
3JIEMEHT BocnuTanus JIP
MPOTPaMMBbI
1 2 3 4 S)
Pa3nen 1. [loBTOpeHHe Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 basoBble  3HaHMA W yMEHHA [0  MaTreMaTHKE B
enp w 3amaud MaTeMaTUKH MpH | MPOodheCcCHOHATBLHON U B ITOBCEIHEBHOM JIEATEILHOCTH. 3 2
OCBOEHUU CHELMAIBHOCTU
Tema 1.2 JeiictBus Hax  MOJOXWUTEIBHBIMA M OTPULATEIBHBIMU
Yucna u BbIUMCIIEHUs. BplpaskeHus U | ynciaMu, OObIKHOBEHHBIMU M JJECATUYHBIMH JPOOSIMHU. 3 5
npeodpazoBaHus HeiictBust  co  creneHsMH,  (HOPMYyIBl  COKPALICHHOTO
YMHOXEHHUS. OK-01, OK-02,
Tema 1.3. Bunet mnockux ¢uryp wum  ux muowazab. Ilpaktuxo- 3 5 OK-03, OK-04, JIP 05, JIP 09,
["'eomeTpus Ha TIOCKOCTH OpPUEHTUPOBAHHBIE 33]1a4M B Kypce F€OMETPHUH Ha IJIOCKOCTH OK-05. OK-06 JIP 13
Tema 1.4 [TpocTble MpOLEHTHI, pa3Hble CIOCOOBI HX BBIYUCIEHUS. 3 4 OI’(-O7 ’
ITporLieHTHBIE BBIYNCIICHMSI CrnosxHble npoueHTsl. [TpakTdeckoe 3ansaTHe
Tema 1.5 JluHeliHble, KBajpaTHble, JPOOHO-TMHEWHBIE YpaBHEHUS U 3 5
YpaBHEHHMs 1 HEPABEHCTBA HepaBeHCTBA. [IpakTnueckoe 3aHsTHE
Tema 1.6 CriocoObl pelieHust cUCTeM JMHEHHbIX ypaBHeHUH. [loHsATHS:
CucreMbl ypaBHEHU U HEpaBeHCTB | Marpuua 2x2 u 3x3, ompenenurens Matpunbl. Meron ["aycca. 3 6
CucreMbl HETMHENHBIX YpaBHEHHH. CHCTEMBI HEPABEHCTB
Tema 1.7 Kontposnbnas pabota 3 5
Bxo/1HOM KOHTPOJIb
CamocrosiTeibHAs padoTa 00yyalOMXCsl — HE IPETYCMOTPEHO
Pasznea 2 IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 20
Tema 2.1. ‘ IIpenmer crepeomerpun. OCHOBHBIEC TOHATHS (TOYKa, MpsMasi, 1,2 2
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OCHOBHBIE TMOHATHS CTEPEOMETPHUH. | MJIOCKOCTbD, IIPOCTPAHCTBO). OcHOBHBIE aKCHOMBI

Pacnionoxenue MIPSIMBIX U | CTEPEOMETPUH. Ilepecekaromuecs, napajuliesibHbIe u

IUIOCKOCTEH cKpeuuBaromuecss — npsMele.  I[Ipu3sHak U CBOMHCTBO
CKpEIIMBAIOIIUXCS MpsAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE
burypsl.

Tema 2.2. [TapamnenpHble npsiMast U 110ckocTh. Onpenenenue. [IpusHak.

[TapanienbHOCTh MPSAMBIX, TPIMON U

CaoiictBa (¢ aokazatenbcTBoM). IlapasnienbHble MIOCKOCTH.

MJIOCKOCTH, IJTIOCKOCTEHN Ompenenenne. Ilpusznak. CpoiicTBa (C J0Ka3aTeIbCTBOM). 19 5
Terpasap u ero snementsl. [lapannenenumnen u ero 2J€MEHTHI. '
CBoiicTBa  NPOTUBONOJOKHBIX ~ TPaHed M JMAroHaei OK-01, OK-03, | JIP 05, JIP 08,
napauienenunena. Ilocrpoenue ceuenuil. Pemenue 3anau. OK-04, OK-07 JIP 10
Tema 2.3. IleprieH IUKyIApHOCTD Ilepnengukymnspasle  npsmele.  [lapamiensHble  npsMble,
IPSIMBIX, IPSIMON U TUNIOCKOCTH, NEPIECHIUKYIIIPHBIC K IIJIOCKOCTH. ITpusnak
IIJIOCKOCTEN NEPIEHAUKYIIIPHOCTH MPSMOM M INIOCKOCTH. [/l0Ka3aTenbCeTBo.
[lepnenaukymsp " HAaKJIOHHAs. IlepnenukynspHeie 1,2 2
mwiockoctu. [Ipu3HaKk NEepHEeHAUKYIAPHOCTH  IUIOCKOCTEH.
Jloka3zaTenbeTBo.
PaccrosiHus B ipocTpaHCTBE
Tema 2.4. Teopema o Tpex mnepneHAuKyispax. Jloka3aTenbCTBO. YToul 12 4
Teopema 0 Tpex nepneHauKyIsIpax MEXK1Y IPSIMON U TJIOCKOCTBIO. YTOJ MEXY TIIOCKOCTIMHU '
Tema 2.5. AkcHOMBI crepeoMeTpud. IleprneHauKyIapHOCTH HpsMOW U
[TapamiensHble, MEpIEHAUKYISIPHBIE, | INIOCKOCTH, napajyieIbHOCTb JBYX IPSIMBIX, 19 4
CKpEIMBAIOIINECS IPSIMbIE NEPIEHIUKYIJIPHBIX IJIOCKOCTH, NEPIEHIUKYIIPHOCTD '
IIJIOCKOCTEN
Tema 2.6. KonrponbHas pabora
Pemenne  3amau.  Ilpsmele © 3 2
IIJIOCKOCTH B IIPOCTPAHCTBE
CamocrosiTe/ibHasi padoTa 00y4aloUUXCcsl — HE TIPETyCMOTPEHO
Paszgen 3. KoopanHaTsl M BEKTOPBI 16
Tema 3.1 JexapToBbl KOOpAMHATHI B ipocTpaHcTBe. [IpocTenmme
JlexapToBbI KOOpJIUHATHI B | 334auM B KoopAMHarax. PaccrosiHue Mexny AByMs 12 4
npocTtpaHcTBe. PaccrosiHME MekXIy | TOUKaMH, KOOPJAWHATBI CEPEIUHBI OTPE3Ka '
JBYMsI  TOYKaMH. Koopaunats!
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CepeIMHBI OTPE3Ka

Tema 3.2
BekTopsl B IpocTpaHCTBE.
Yron mexnay BekTopamu. CKaiasipHOe

BexTtopel B mpocTtpaHcTBe. Cll0K€HHE U BBIYMTAHUE
BEKTOPOB.  YMHOXXEHME  BEKTOpa  Ha  YHCIIO.
Komnuianapusle BekTopbl. CKalspHOE IPOU3BEJIECHUE

IIPOU3BEIEHUE BEKTOPOB BEKTOPOB. Pasnoxxenue BEKTOpa IO Tpem
HEKOMIUIAaHApHBIM BeKTopaM. KoopauHaTel BeKTOpa, 1,2 6
CKaJIsIpHOE MPOU3BEACHHE BEKTOPOB B KOOPIMHATAX, OK-02, OK-03, JIP 06, JIP 07,
Yroa MEXKIAy BEKTOpaMH, YroJl MEXAy MNpsAMOA U OK-04, OK-07 JIP 08
IUIOCKOCTBIO, YrOJ MEXIYy IUIOCKOCTSIMU. YpaBHEHHUE
IJI0CKOCTH. ['eoMeTpruecKuii CMbICI ONIpenenuTens 2x2
Tema 3.3 Koopaunatnas miockocts. BerunciieHne paccTosHUN U
[IpakTHKO-OpHEHTUPOBAHHEIE wionaned Ha miIockocTd. KonnyecTBEHHbIE pPacyeThl. 3 4
3a/1a4¥l Ha KOOpaAuHaTHOM mockoctu | [IpakTudeckoe 3anstue
Tewma 3.4 Kontposnbnas pabota
Pemienne 3amau. KoopauHatel u 3 2
BEKTOPBI
CamocrosiTesibHas padoTa 00y4aOIIUXCH — HE IPETyCMOTPEHO
Pasnen 4. OcHoBbI TpUroHOMeTpHH. TpUroHomMerpuyeckue PyHKIUH 40
Tema 4.1 Panuannas mepa yria. [IoBOopoT Touku BOKpYT Hadama
Tpuronomerpuveckue ¢byHkuM | koopauHat. OnpeneneHue cuHyca, KOCUHYyca, TaHTeHca
POM3BOJILHOTO yrIia, qucia. | 1 KOTaHreHca. 3HaKW CHHYcCa, KOCHHYCa, TaHIeHca U 19 4
Panuannas u rpagycHas Mepa yria KOTaHTeHCa 10 YEeTBEPTAM. 3aBUCHUMOCTh MEXIY '
CHHYCOM, KOCHHYCOM, TaHI€HCOM U KOTaHT€HCOM
OJIHOTO M TOTO K€ yIya OK-01, OK-02,
Tema 4.2 Tpuronomerpudeckue ToxkaectBa. CHHYC, KOCHHYC, OK-03, OK-04, | JIP 05, JIP 08,
OCHOBHBIE ~ TPUIOHOMETPHYECKHE | TAHTEHC M KOTAHIEHC YIJIOB o W - 0. DopMyisl 1,2 4 OK-05, OK-06, JIP 10
ToxkaecTBa. PopMyJibl IPUBEACHUS pUBEICHUS OK-07
Tema 4.3 Cymma u pasHocth cuHycoB. Cymma M pa3HOCTh
Cunyc, KOCHHYC, TAaHT€HC CyMMbI U | KOcuHycoB. CHHYC ¥ KOCHHYC JBOHHOrO yria.
Pa3HOCTH JIBYX yTIJIOB ®opmysbl TOJOBUHHOTO yria. [IpeoGpa3oBanust CyMMbI 19 8

CHuHYC M KOCHHYC JBOWHOTO Yyrija.
@opMyIIbI TOJIOBUHHOTO YTIJIa

TPUTOHOMETPUUYECKUX (YHKIUNA B TPOU3BEACHUE WU
MIPOU3BEICHUS B CyMMY. Bripaxxenue
TPUTOHOMETPUYECKMX  (YHKUIMH  uyepe3  TaHIeHC
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IIOJIOBUHHOTO apryMeHTa. ITpeoOpa3oBanus
IIPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPAKECHUIN

Tema 4.4

Oo0nacTb OIMpEACICHUA W  MHOXCCTBO 3HAUYCHHI

Oynkiun, ux cpoicTBa. CrocoObl | pyHkuil. YETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH 1,2
3aiaHust PyHKIUH byakumii. CriocoOsl 3aganus GYHKIIANA
Tema 4.5 OO6sacTe  ompefeneHuss U MHOXKECTBO  3HAUEHUN
Tpuronomerpuyeckue (GyHKLUUU, UX | TPUTOHOMETPUYECKUX (GyHKIMH. YeérHocTs,
CBOWCTBA U TpapuKu HEYETHOCTh, IEPUOAUYHOCTE  TPUIOHOMETPUYECKUX 1,2
¢dbynakuumii. CBolicTBa U rpaduku QYHKIHMK y = COS X, Y =
sin X, y = tg X, y = ctg X.
Tema 4.6 Cxarue U pacTskeHue rpa(uKoB TPUTOHOMETPHUYECKUX
[IpeobpaszoBanue rpaduKoB | GYHKIIHIMA. IIpeobpa3oBanue rpauKoB 3
TPUTOHOMETPUUYECKUX (YHKLUI TPUTOHOMETPUUECKHUX (GyHKIMHA. ITpakTueckoe
3aHsITHE
Tema 4.7 Hcnonw3oBanue CBOMCTB TPUTOHOMETPUUECKHUX
Onucanue IIPOU3BOJCTBEHHBIX | (YHKIUI B pohecCuOHATIBHBIX 3a/1a4ax. 3
IpoIecCOB ¢ MNoMOIIbI0 Tpadukos | [IpakTuueckoe 3aHsaTHE
byHKIII
Tema 4.8 OOpatupie  TpuroHomerpuyeckue  pynkumu.  Hx
OObpatHbie TPUTOHOMETPHUUECKHUE | CBOMCTBA U rpapuKu 1,2
byHKIIMHN
Tema 4.9 Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHeE sin X = a. YpaBHEHUE
YpaBHEHHUS U HEPABEHCTBA tg x = a, ctg X = a. PeuieHue TPUrOHOMETPUUECKHUX
YPaBHEHHUN OCHOBHBIX THUIIOB: npocTeimue
TPUTOHOMETPUUECKHE  ypaBHEHHUS, CBOJAILIMECS K 1,2
KBaJIpaTHBIM, PELIAEMbIE Pa3JI0)KEHUEM Ha MHOXKHTEIH,
OJIHOPOJHBIE.
[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA
Tema 4.10 Cucremsl MPOCTEUIINX TPUTOHOMETPUUYECKUX
Cucremsl TPUTOHOMETPUUECKUX | YPAaBHEHUN 1,2
ypaBHEHUH
Tema 4.11 KonTtponsHas padora 3
Pemenue 3a7ad4. OCHOBEI
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TPUTOHOMETPHH.
Tpuronomerpuueckue GyHKIUU

CamocrosiTesibHAsi padoTa 00y4arIIMXCS — HE IPEAYCMOTPEHO

Paznen S.KoMIutekcHbIe YHC/Ia 8
Tema 5.1 [Toustne  kommiekcHoro  uucia.  ConpsiKeHHbIE
KommnekcHele uncna KOMIUIEKCHBIE ~ 4YMCJIa,  MOJYJIb U  apryMeHT
KOMILIEKCHOrO uucia. dopma 3amMcH KOMILIEKCHOTO 12 4 OK-01, OK-02,
yucia (reomMeTpuUecKasi, TPUTOHOMETPHYECKAS, ' OK-03, OK-04, JIP 05, JIP 07,
anrebpamueckasi). ApuMeTHUecKue  ACHCTBHSA ¢ OK-05, OK-06, JIP 13,
KOMIIJIEKCHBIMH YU CIIAMU OK-07
Tema 5.2 BrimonHeHne pacyeToB C MOMOUIBIO KOMILIEKCHBIX
[IpumeHeHre KOMIUIEKCHBIX YHCE ymcel. [IpuMepsl UCHIOIB30BaHUS KOMIUIEKCHBIX YHCEIL. 3 4
[TpakTryeckoe 3ansTHE
CamocrosiTesibHasA padoTa 00yYaOIIUXCSl — HE IIPETyCMOTPEHO
Pa3nea 6. [Ipon3Bognas GpyHKIUM, ee IPUMEHeHH e 40
Tewma 6.1 OrmpeziesieHHe  YMCIOBOM  TOCIEIOBATEIBHOCTH |
[Tonsitue npousBoaHOi. PopMynbl U | cmocoObl  ee  3amaHus.  CBOMCTBA  YMCIOBBIX
npaBuia qudQepeHInpoBaHUSL [OCJI€I0BATEIbHOCTEN. Omnpenenenue npenena
IIOCJIE0BATENBHOCTH. Brruncnenue IIPEZIEIOB
MOCJIEN0BATEIBHOCTEM. [Ipenen byHKIIN Ha 19 5
O6eckoHeuHoctu.  Ilpemen  QyHKIuMM B TOUKe. '
[Ipupamenue aprymenta. llpupamenue QyHkuuu.
3ajaun, TNPUBOJAIINME K TOHATHIO TPOU3BOAHOM.
OrnpezenieHe MPOU3BOIHON. AJTOPUTM  OTHICKAHHS
MIPOU3BOJHOMN
Tema 6.2 Dopmyiibl nudepeHIpoBaHHs. [TpaBuia
[Tpou3BomHBIE CyMMBI, pa3HOCTH | 1 depeHIupOBaHNS 1,2 6
IIPOU3BE/ICHNUS], YACTHOTO
Tema 6.3 Omnpenenenne  cinoxHod  ¢ynkuuu. IlpousBogHas
[Ipon3BOgHBIE TPUTOHOMETPUYECKUX | TPUTOHOMETPUUECKUX GyHKIHIA. [IpouzBoaHas 19 6
)

¢ynkuuii. IIpousBoaHas CIOXHOM

byHKIUN

CJIOKHOM (PyHKITMH
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Tema 6.4 [Tonsarue HEMPEPHIBHOM GyHKIHH. CaoiicTBa

[lonsTue 0 HEIPEPHIBHOCTHU | HENPEPBIBHOM ¢byHKIMN. Cas13p MEXIY

¢GyHkuuu. MeToq HHTEpBaloB HENPEePbIBHOCTBIO U AU (HEepeHIUpyeMOCTbI0 (DYHKIIMU 1,2
B TOYKE. AJTOPUTM pELICHUS HEPABEHCTB METOJIOM
UHTEPBAJIOB

Tema 6.5 ['eomeTpuyeckrii CMBICT TPOU3BOJHOM (YHKIUU —

['eomerpuyeckuii ©  (QU3HYECKHUH | yIIIOBOM  KOI(pPUIIMEHT KacaTelnbHOW K Tpaduxy

CMBICJI IPOU3BOTHOM GYHKIIMHM B TOYKE. YpaBHEHUE KacaTeIbHOU K TpapuKy 1,2
GyHKUMU.  AJTOPUTM  COCTaBJIEHUS  YPAaBHEHUS
KacaTeJabHOH K rpaduky ¢pyHkuun y=f(x)

Tema 6.6 ®dusnyeckuii (MEXaHUYECKUH) CMBICI MPOU3BOJHON —

dusnyeckuil CMBICT MPOM3BOAHON B | MTHOBEHHAs! CKOPOCTh B MOMEHT BpemeHH t: v = S’ (t). 3

npodecCHOHATIBHBIX 3aauax [TpakTuyeckoe 3aHsTHE

Tema 6.7 Bospacranne u yObiBaHWe (YHKIMH, COOTBETCTBHE

MounoTtoHHOCTh  (pyHKIMHM. Touku | Bo3pacTaHus M yObIBaHUSA  (YHKUMH  3HAKY

3KCTpEMyMa npou3BoAHON. IloHsATHE  MPOWM3BOOHOM  BBICHIETO
HOpsi/IKa, COOTBETCTBHE 3HAKa BTOPOH IPOM3BOJIHON
BBIITYKJIOCTH  (BOTHYTOCTH) (YHKIMH Ha OTpe3Ke. 1,2
3ajaun  Ha MakCcUMyM M MHUHUMYyM. [loHsTHe
aCUMITOTHI, CIOCOObI UX OIpeAeNeHus. AJIropuT™M
uccieoBaHus (YHKIHMU U TOCTPOEHUsS ee rpaduka c
MOMOUIbI0 TPOU3BOAHOMN. JIpoOHO-TMHEHAsT pyHKIINS

Tema 6.8 HccnenoBanne  (QyHKIMM Ha  MOHOTOHHOCTb U

UccnenoBanue byHKIUH U | IOCTpOEHHE I'paUKOB. 1,2

HOCTPOCHHE TpapHKOB

Tema 6.9 HauOonsmiee n | Haxoxnenne HanOOJBIIETO ¥ HAMMEHBIIEr0 3HAYEHUH

HalMEHbIIIee 3HaYeHUs! PYHKIUU (GyHKUUH, MOCTpOeHHE TIpapUKOB MHOIOWIEHOB C 1,2
MCII0JIb30BaHUEM arrapaTa MaTeMaTHYeCKOro aHaan3a

Tema 6.10 Haumenpiiee u Haubosblnee 3HadeHHE (DYHKIUH.

Haxoxnenne ontumanbHOro | IIpakrnueckoe 3ansaTue

pe3yJbrarta c IIOMOUIBIO 3

HpOHSBOHHOfI B MPAKTUYCCKUX
3aJadax

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

JIP 05, JIP 09,
JIP 13
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Tema 6.11 KoHnTtposbHas pabota
Pemenne  3amau.  IlpoumsBonmnas 3 2
(GyHKLMH, €€ IPUMEHEHHE
CamocrosiTe/ibHasA padoTa 00y4aOUUXCcsl — HE IPETyCMOTPEHO
Pa3nes 7. MHOrorpaHHUKH U Tesla BpalleHHUs 46
Tema 7.1 [TousiTue MHororpaHHuka. Ero sgeMeHTBI: BEpIIMHBI,
Bepuunsl, pebpa, rpanu | peOpa, rpanu. [luaronanb. CeueHue. Brimykibsle u 1,2 2
MHOT'OTpaHHMKA HEBBIITYKJIbIE MHOTOTPaHHUKHU
Tema 7.2 [Tonstue mpusmel. Ee ocHOBaHUS W OOKOBBIE TpaHH.
[Tpusma, ee cocrasysomue, | Beicora npusmel. [IpsMas u  HakiIOHHas Ipu3Ma. 19 5
ceyenue. IIpamas wu mnpaswibHas | [IpaBunbHasg npusma. Ee ceuenue '
IIPU3MBI
Tema 7.3 [Tapaytenenunen, CBOMCTBA IIPSIMOYT'OJIBHOTO
[Mapannenenunen, ky6. Cedenue | mapajuienenumnena, KyO. Ceuenue KyOa, 1,2 2
KyOa, napajuienenumnena napajuiesenunesa
Tema 7.4 [Tupamuna u ee osmneMeHThl. CeueHue NUPaMUIbL.
HI/IpaMI/II[a,H ee  cocrasisomue, | [IpaBuibHag nupamuna. Y ceueHHas nupaMuaa 1.2 5 OK-01, OK-02,
ceueHue. IlpaBunbHas nupaMuaa. ) )
VceueHHas nupamMua 85_82’ 8?_83’ 1P 2161’,%;) 07,
) ,
Tema 7.5 [Tnomane OOKOBOM M TOJHOW MOBEPXHOCTH MPU3MBI, OK-07
bokoBas M TmoOJIHAasZ TOBEPXHOCTH | MUPAMHUBI 1,2 2
IPU3MBI, TUPAMHU/IBI
Tema 7.6 CHUMMeETpHUsl OTHOCUTEIBHO TOYKH, IPSIMOM, MNIOCKOCTH.
Cummerpust B Kkyoe, | CummeTrpus B KyOe, Mapajielenurnene, IpusMe, 19 5
napajuleJenunene, IpU3Me, | TUPAMUIE '
UpaMuie
Tema 7.7 CummeTpus B pUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY. 3 5
[Ipumepsl cummetpuii B npodeccun | IIpakTuueckoe 3ansTue
Tema 7.8 [TonssTue mnpaBuapHOrO MHOrorpaHHuka. (CBolicTBa
[IpaBuiibHbIE MHOTOIPAHHUKH, UX | MPaBUIBHBIX MHOTOTpaHHUKOB. [IpakTHueckoe 3aHsTHE 3 2
CBOMCTBA
Tema 7.9 Huwmaap w ero osnemeHTbl. (CedeHWE UIMHIpA 19 5
)

]_[I/I.III/IHI[p, €ro COCTaBJIAOIINC.

(HapaJ'IJ'ICJ'ILHOC OCHOBAHUIO n OCI/I). Pa3BepTKa
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CedeHue NWIMHIPA

MUATUHAPA

Tema 7.10 Konyc wu ero onementsl. CedyeHue  KOHYca

Komnyec, ero cocrapnstomue. Ceuenue | (mapajieibHOE OCHOBAaHUIO U MIPOXOJsIIee yepes 1,2 4

KOHyca BEpIINHY), KOHUYECKHE ceueHus. Pa3BepTka konyca

Tema 7.11 Yceuennsnii konyc. Ero oOpasyromass u  BBICOTA.

VYceuennslit KOHYC. Ceuenue | CeueHue yceueHHOI0 KOHYycCa 1,2 2

YCEUEHHOr0 KOHyca

Tema 7.12 lap u cdepa. Bzaumuoe pacnonoxenue chepsl u 19 9

[Hap u chepa, ux ceueHus wiockoct. Ceuenue mapa, chepsl '

Tema 7.13 [Tonsithe 00 obOveme Tema. OOveM kyba U

[Tonsitue 00 o0bemMe  Tena. | MpAMOYroipHOro napamienenuneaa. OobeM Npu3Mbl U 19 4

OtHonieHre 00BEMOB TOJIOOHBIX TeN | HUIUHApPA. OTHOIIEHHEe OO0BEMOB MOJOOHBIX — TEI. '

["eomeTpryecKuil CMBICI ONpeaenuTens 3-ro NopsaKa

Tema 7.14 O6wembl upamuel U KoHyca. O0beM mapa. [lnomann

OO0BeMBI W IUIOIIAJM TOBEPXHOCTEH | MOBEPXHOCTEH TE 1,2 2

TeN

Tema 7.15 KomOunauuu reomerpuueckux Ten. Ilpaktuueckoe

KomOuHanmy MHOTOTPaHHUKOB U T€J | 3aHSATHE 3 4

BpaIeHUs

Tema 7.16 Hcnonb3oBaHue KOMOHMHAIMIT MHOTOTPAaHHUKOB M Tell

l'eomeTpuueckne KOMOWHAIIMM Ha | BpallleHUs B TPAKTHKO-OPUEHTHPOBAHHBIX —3ajadvax. 3 4

MPAKTHKE [TpakTHdeckoe 3aHsTHE

Tema 7.17 Kontposnbhas pabota

Pemienne 3amay. MHOrorpaHHUKH U 3 2

TeJa BpalleHus

CamocrosiTesibHas padoTa 00yYaOIIUXCsl — HE IPETyCMOTPEHO

Paznea 8. IlepBooOpasHas pyHKIMH, ee IPUMEHECHHE 14

Tema 8.1 3agaya O BOCCTAHOBJIEHMM 3aKOHA [JBIDKEHHS II0

[TepBooOpasnast pynkuuu. IlpaBuna | usBectHoit  ckopoctu. [loHSTHE  WHTErpUPOBAHUS.

HaXO0JICHUS MEePBOOOPaA3HBIX O3HakoMIIeHHE c TIOHSATHEM WHTErpasa u 19 5
)

nepBoobOpaszHoit ansa pynkuuu y=f(x). Pemenue 3amau
Ha CBs3b TMEPBOOOpPAa3HOM W €€ MPOU3BOHOM,
BHIUMCJICHHE TEpPBOOOpa3sHOW sl JaHHOW (QYHKIMH.
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Tabmuma dopmyn I HAXOXKIEHUS TEPBOOOPA3HBIX.
Tema 8.2 13/1;3[1;:1/}11 He;Ifljsggjuljflleqﬂiﬂeiizgfgiooiii)gezoePJIIeHHoro OK-01, OK-02, | JIP 05, JIP 09,
: > - -
ITnomane KPUBOJIMHEWHOW | MHTErpaja — O BBIYMCICHUM IUIONIAAN KPUBOJUHEUHOU 85_82’ 8&_82’ AP 13
tpaneuuu. Popmyna HploToHa - | Tpameuuud, O — HepeMemieHMHM  Touku.  [loHsTue 19 5 OI’<-07 ’
JleiiOHu1a OIPENEIEHHOTO  HMHTErpaa. I'eomerpruueckun u '
buznyecKkuit  CMBICII  OINpPENEJICHHOr0  HMHTEerpaa.
®opmyna Hetotona— JleiiOnuma
Tema 8.3 [ToHsiTHE HEOTIPEAETIEHHOTO UHTErpalia
HeonpenenenHelii 1 omnpeneneHHbIi 1,2 2
WHTETPaJIbI
Tewma 8.4 ['eomeTpuueckuii CMBICT ONPEIEICHHOTO HHTETpaia
[Tonsitue 00 oTpeIeICHHOM 19 9
WHTETrpaje Kak TJIOIIA AN '
KPUBOJIMHEHHOM Tpanenuu
Tema 8.5 I'eomeTpuueckuii CMBICH OIPENEIEHHOrO HWHTErpaa.
OmnpeeneHHbIil HHTErpaj B )KU3HU ®opmyna HetoTona - JleitOHua.
Pemlenne 3amad Ha OpUMEHEHWE HWHTErpajga Juist 3 4
BbIUKCICHHUS] (U3UYECKUX BEIMYUH U IUIOMIaeH
Jlpaktnueckoe 3aHsiTHE
Tema 8.6 KonrponsHas pabora
Pemenne 3amau.  IlepBooOpaszHas 3 2
(GyHKIIMH, ee IpUMEHEHHE
CamocrosiTeibHas padoTa 00y4alOMMXCs — HE IPEAYCMOTPEHO
Pa3nen 9. Crenenn n kopuu. CrenenHasi QyHKuus 18
Tema 9.1 [loHATHE KOpPHA n-0Ml CTENEHH U3 JACHUCTBUTEIBHOTO
CrenenHas GyHKIIHUS, €€ CBOWCTBA _n . 1.2 4 OK-01, OK-02,
yrcna. OyHKIMKM ¥ = X UX CBOWCTBAa M TpaduKu. ' OK-03, OK-04, JIP 05, JIP 08,
CBolicTBa KOPHA N-0M CTEMEHU OK-05, OK-06, JP 10
Tema 9.2 [IpeobpazoBanue UppalMOHATBHBIX BBIPAKEHHH OK-07
[Ipeobpa3oBanue  BbIpak€HUH  C 1,2 4
KOPHSIMH N-Ol CTENEHH
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Tema 9.3 [TonsiTie  cremeHn ¢ JIIOOBIM  palMOHATHHBIM
CBolicTBa CTENEHU C pallMOHAILHBIM | TIoKa3aTeneM. CreneHHble (QYHKIHMH, WX CBOWCTBA H 1,2 2
U ICWCTBUTEIHHBIM NTOKA3aTENISIMU rpaduku
Tema 9.4 PaBHOCMIIBHOCTD ~ MppalMOHAJbHBIX  YPAaBHEHUM U
Pemenue UPPALMOHANIBHBIX | HEpaBEeHCTB.  Mertonbl  ux  pewleHusa.  PemieHue 1,2 6
ypaBHEHU U HEPABEHCTB MPPALMOHAIBLHBIX YPABHEHUN U HEPABEHCTB
Tema 9.5 KonTponbhas pabora
Cremmenn wu kopau. CreneHHas 3 2
byHKIMSA
CamocrosiTesibHas padoTa 00y4aUUXCcsl — HE PETyCMOTPEHO
Paspnen 10. ITokasaTenbHas pyHkuA 18
Tema 10.1 Crenensn C MPOU3BOJILHBIM eV CTBUTEIbHEIM
[TokazarenbHast byHKIMS, ee | mokazaresneM. OrnpeneneHue NoKa3aTelbHON (yHKLUH,
CBOICTBA ee cBoiicTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM 1,2 4
nokasarenbHOH (yHKIMU. PereHne moka3areabHbIX
ypaBHEeHUN (QYHKIIMOHAIBLHO-TPA(QUUECKUM METOJIOM
Tema 10.2 Pemenne  mokazaTenbHBIX ~ YpPaBHEHUHM  METOAOM OK-01, OK-02,
Pemrenne noka3arenbHbpIX YpaBHEHUM | YPABHUBAHMS I1OKA3aTelIed, METOJOM BBEICHHS HOBOHU OK-03, OK-04 JIP 05. JIP 08
Y HEPaBEHCTB MEePEMEHHOM, (PYHKIIMOHAIBHO-TPAPUIECKUM METOIOM. 3 8 OK-OS’ OK-OG’ JII,’ 10 ’
Pemrenne mokasaTtenbHBIX HEpaBeHCTB. [IpakTuueckoe 012_07 ’
3aHsATHE
Tema 10.3 Pemenue cucrem noka3aTenbHbIX YpaBHEHUN
CucreMsl MMOKa3aTeIbHBIX 1,2 4
ypaBHEHUU
Tema 10.4 KonrponsHas pabora
Pemenne 3amau. [lokazarenmpHas 3 2
byHKIHISA
CamocrosiTeibHAas padoTa 00y4alOIMXCs — HE IPETYCMOTPEHO
Paznea 11. Jlorapugmsl. Jlorapupmuyeckast pyHkuus 30
Tema 11.1 Jlorapupm umcna. JIeCSTHYHBIH W HATYpPAbHBIN OK-01, OK-02, JIP 05, JIP 08,
Jlorapudm umcna. JlecATHUHBIA W | JTOrapr(MBbI, 9UCIIO € 1,2 4 85_82’ 8§_8g’ JIP 10
) :

HaTYpaJbHbIH JJOrapuMbl, YUCIIO €
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Tema 11.2 CgoiictBa sorapudmo. Onepanus JorapuMUpOBaHUS. OK-07
CpoiictBa norapudmoB. Omnepanus 1,2 6
jorapuMupoBaHus
Tema 11.2 Caotictsa siorapudmoB. Omeparus JIorapuhMUpOBaHUS.
CaoiictBa norapudmoB. Omneparus 1,2 4
norapuMupoBaHUS
Tema 11.3 Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA
Jlorapupmuueckass  GyHKOUA, €€ 1,2 4
CBOMCTBA
Tema 11.4 [Tonstue norapudmuyeckoro ypaBHeHus. Omnepauus
Pemenue jorapu(pMHUUECKUX | TOTEHUMPOBAaHUA. TpU OCHOBHBIX METO/Aa PEUICHHS
YpaBHEHUI U HEPABEHCTB JOrapu(pMHUUECKUX  YpaBHEHHH:  (yHKIHMOHAIBHO- 19 8
rpadpuueckui,  MeTo[ ~ MOTCHIMPOBAHUS,  METOJ '
BBEJICHUS HOBOW mepeMeHHOW. Jlorapupmudeckue
HEPABEHCTBA
Tema 11.5 Anroputm peueHus CHUCTEMBI YPaBHEHUM.
CucremMbl norapudmuueckux | PABHOCHMIIBHOCTh — JIOrapu(MUYECKUX ypaBHEHUN U 1,2 2
ypaBHEHUU HEPABEHCTB
Tema 11.6 [Tpumenenue norapudma. Jlorapupmuyeckas cnupaib B
Jlorapudmsl B mpupoJie ¥ TEXHUKE npupoae. Ee Maremarnueckue cBoicTsa. [Ipaktuaeckoe 3 4
3aHITHE
Tema 11.7 KonTponbnas pabota
Pemenue  3amaud. Jlorapudmer. 3 2
Jlorapudgmuueckasi pyHKIUS
CamocrosiTeibHAas padoTa 00y4alOMMXCs — HE IPEAYCMOTPEHO
Pa3nesn 12.MHoxecTBa. J1eMeHTHI TeOpuM rpagos 10
Tema 12.1 [lonsitue wmHoxectBa. IlomMHOXecTBO. Omnepaunuu c 1.2 5 OK-01, OK-02,
MHuoxecTBa MHOKECTBAMU OK-03, OK-04, JIP 05, JIP 08,
Tema 12.2 Onepauun ¢ MHOXeCTBaMM. PemieHne NpHUKIaIHBIX 3 5 OK-05, OK-06, JIP 10
Onepanuu ¢ MHOKECTBaMHU 3agad. [IpakTryeckoe 3aHsTHE OK-07
Tema 12.3 [Tonsitue rpada. Ces3Hbli rpad, nepeBo, HUKI rpad Ha 3 4
['padbt m10ckocTH. [IpakTryeckoe 3aHsTHE
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Tema 12.4 KoHnTtponbhas padota
Pemenue 3amau. Muoxectsa, ['padsr 3 2
U X MIPUMEHEHUE
CamocrosiTe/ibHasA padoTa 00y4aOUUXCcsl — HE IPETyCMOTPEHO
Pa3zgea 13. DieMeHTbl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPUH BEPOSITHOCTEI 26
Tema 13.1 IlepecTaHOBKH, pa3MEIICHUS, COUCTAHUS. 19 4
OCHOBHbIE IOHATHS KOMOMHATOPUKH '
Tema 13.2 CoBMeCTHBIE W HECOBMECTHBIE COOBITHSA. Teopembl 0
CoObITHE, BEPOSITHOCTH COOBITHS. | BEPOSATHOCTA CYMMBI COOBITHIA. Y CIIOBHASI BEPOSITHOCTD. 19 4
Cnoxenue u YMHOXEHHE | 3aBUCUMbIE U HE3aBUCHUMbIe COObITHS. Teopembl 0 '
BEPOSITHOCTEN BEPOSATHOCTH ITPOU3BEAECHUS COOBITHA.
Tema 13.3 OTHOCHTENIbHAS YacTOTa COOBITHS, CBOWMCTBO €€
BepositHocTs B mpodecCHOHANBHBIX | YCTOMYMBOCTH. Craructuueckoe orpezeneHue 3 4
3a/ayax BepoATHOCTH.  OneHKa  BEpOSTHOCTH  COOBITHA.
IIpakTHueckoe 3aHsITHE
Tema 13.4 Bugbl cinyuaiiHeix BenuuuH. OnpeeneHue TUCKPETHON OK-01, OK-02,
JluckpeTHast ciydaliHas BEIUYMHA, | CIy4allHOM  BENIMYMHBL ~ 3aKOH  paclpeesIeHus 12 4 OK-03, OK-04, | JIP 05, JIP 07,
3aKOH ee pacnpesieIeHus JUCKPETHON cCilydaiiHOM BenuuuHbl. Ee 4HCIOBBIE ’ OK-05, OK-06, JIP 13
XapaKTEPUCTHKH OK-07
Tewma 13.5 Bapuanuonssiii psa. [losuron 4actor m rucrorpamma.
3amaun MaTeMaTH4ecKoi cTaTuCTUKK | CTaTUCTHUECKHUE XapaKTePUCTHKU psAa HaOII0JaeMBbIX 1,2 4
JTAHHBIX
Tema 13.6 [lepBuunas 00paboTka CTATUCTHUECKUX JIAHHBIX.
Cocrapnenue Tabnuil U quarpamMm Ha | ['paduueckoe  ux  mpencrtaBinenue.  Haxoxaenue 3 4
MPaKTHKE CpPEIHUX XapaKTepUCTUK, HAOMIOJAEMBIX JIaHHBIX.
IIpakTHueckoe 3aHsATHE
Tema 13.7 KonTponbnas pabota
Pemenne 3a/1a4. DeMeHTbI 3 9
KOMOMHATOPUKH,  CTaTHUCTUKH U
TEOPHH BEPOATHOCTEN
CamocrosiTesibHasi padoTa 00y4aUIUXCsl — HE IPETyCMOTPEHO
Paznes 14. YpaBHeHHd U HEPaBEHCTBA 28 OK-01_OK-02 TP 05. TP 07
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Tema 14.1 PaBHOCHUITBHOCTH ypaBHEHUH " HEpPABEHCTB.
PaBHOCUNIBHOCTH  ypaBHEHUI Onpenenenus. OCHOBHbIE TEOPEMbl PaBHOCHJIBHBIX
HEPaBEHCTB. nepexoax B YpaBHEHHMSX W HepaBeHcTBax. OOiue
pelieHus METOJIbl PEILECHUSI YpaBHEHUI: MEpexoj] OT pPaBEHCTBA 19
GbyHKIMI K paBEHCTBY apryMEHTOB JUIsi MOHOTOHHBIX '
(GyHKIMH, METOJ pa3jIOXKEeHHUsS Ha MHOKUTEIH, METOJ
BBEJICHUS HOBOM  MEpEeMEHHOW, (YHKIIMOHAIbHO-
rpadu4ecKuii MeTon
Tema 14.2 OO0mme MeTombl pEIICHHs HEPaBEHCTB: IEPEXOo] OT
I'paduueckuit CpaBHEHHs 3HaYCHUH (YHKUMH K CPaBHEHUIO 3HAYCHUN
ypaBHEHUM, HEPABEHCTB apryMEHTOB i1 MOHOTOHHBIX (DYHKIHA, METOA 19
UHTEPBAIOB, (PYHKIIMOHAIBHO-TPAQUIECKHIA  METOJ. '
['padmyeckuit  MeTon  pelmieHUs  ypaBHEHUH U
HEPABEHCTB
Tema 14.3 Onpenenenne Moayns. Packpeitue Moaynsa 1o
VYpaBHeHUs HEPaBEHCTBA onpezaenenuto. IIpocreiline ypaBHeHUs: 1 HEPABEHCTBA
MOJTyJIeM ¢ MonyineMm. IlpuMeHeHne paBHOCHIIBHBIX MEPEXOJI0B B 1,2
ONpEENEHHBIX THUIAX YpPaBHEHUH M HEPABEHCTB C
MOJTyJIEM
Tema 14.4 3HakoMCTBO ¢ mapameTpoM. IIpocreiiine ypaBHeHus u
YpaBHEeHUA HEPABEHCTBA HEPABEHCTBA C IapaMeTpPOM 1,2
napaMeTpamu
Tema 14.5 Pemenne  TEeKCTOBBIX  3ajjau  MpO(eCcCHOHATBLHOTO 3
CocraBnenue conepkanus. [Ipaktnueckue 3anaTus
npodeccuoHaTbHBIX
IIOMOIIBIO YPABHEHUI
Tema 14.6 OOue MeToAbl pelieHHs ypaBHEHHUH. YpaBHEHUS HU 3
Pemenue YpaBHeHus HEpPABEHCTBA C MOAYJIEM MW C TapaMeTpaMH.
HEPABEHCTBA ITpakTHyeckoe 3aHsATHE

OK-03, OK-04,
OK-05, OK-06,
OK-07

CamocrosiTeibHAs padoTa 00yyalOMMXCsl — HE IPETYCMOTPEHO

IIpome:xkyTounast arrecTanust (JK3aMeH)

Bcero:




3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne

J1s peaqiM3aliuM NPOrpaMMbl JHCHUILUIMHBI JOJKHBI ObITh NMPeIyCMOTPEHbI Cleaylolue
crenuaJbHbIe IOMeIeHHsI:

Peanuzanus nmporpaMMel JUCHUIUIMHBI TPEOYET HAMUYHS y4eOHOTO KaOMHETa MaTeMaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAZI0YHbIE MECTA M0 KOJIMYECTBY 00YJaIOIIUXCS;

- pabouee MeCTO TpernoIaBaTes;

- KOMIUICKT Y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILIEKT 3JIEKTPOHHBIX BUICOMATECPHAJIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX PadoT;

- poe€CCHOHATILHO OPHUCHTUPOBAHHBIC 3aIaHMS;

- MaTepHaJIbl HK3aMeHa.

TexHu4eckue cpeicTBa O0YUCHUS:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOrPAMMHBIM 00eCIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

NepeYeHb yYeOHBIX W3JaHWH, JJIEKTPOHHBIX W3JIaHWN, JJICKTPOHHBIX M HMHTEpHET-pecypcos,
o0pa3zoBaTenbHBIX  MIATGOPM,  DIEKTPOHHO-OMOIMOTEUHBIX  CHCTEM, BeO-CHUCTEM A
OpraHW3aliil  JUCTAHIIMOHHOTO OOYYEeHHWS W  YIOPaBJICHUS UM, HCIOJB3yeMbIE B
00pa30BaTeIbHOM MPOIIECCE KaK OCHOBHBIC M IOTIOJIHUTEIbHBIC HCTOYHUKH.

OcHOBHBIC HCTOYHHMKH:

1.Mep3nsixk A.I. Marematuka. Anredpa M Hauvana Maremarhyeckoro asanusa.l0 kiacc:
yueOHUK: 6a30BbIii ypoBeHb.- M.: «lIpocBemenue»,2021.

2.Mep3nsk A.I'. Marematuka. Anrebpa M Hadajga MaTemMaTuuyeckoro asanmsa.ll xiacc:
yueOHUK: 6a30BbIii ypoBeHb.- M.: «lIpocBemenue»,2021.

3.Mepznsk A.I. Maremaruka. I'eomerpusi: 10 xmacc: 0a30BbI ypoBeHb: Y4eOHHK.- M.:
«IIpoceemienne»,2021.

4 Mep3nsk A.I'. Marematuka. 'eomerpusi: 11 kmacc: 06a30BbIi ypOBEHb: Yy4eOHHK.- M.:
«IIpoceemenne»,2021.

JlonmoiHUTE/IbHBbIE HCTOYHUKHU:
1.Janasu A. A. Matematuka: yue6. — M.: @OPYM: UH®PA-M, 2007
2. Nanasu A. A. COopHuUK 3a/1a4 0 MaTemartuke: yue0. mocobue. — M.: DOPYM: UHDPA-M,
2007

3. baimmakoB M. U. Maremaruka: yue6. mocodue/ — M.: Akagemus, 2013

DJIEKTPOHHBIE H31aHNs (JJIEKTPOHHBIE pecypchl):
1.Janassa A.A.Matematuka: yueOHuk.- M.: DOPYM. OBC
2 Kypc nekuuii o Beiciielt matematuke. @opma nocryna: http://rustud.ru/matematika
3.Bricimas matematuka. @opma gocryma: http://www.zaochnik.com.

JJIeKTPOHHBIE U31aHUs (3IEKTPOHHbIE pecypchl)
- https://resh.edu.ru/subject/51/
- www.fipi.ru
- http://www.exponenta.ru/
- http://www.mathege.ru

- http://uztest.ru
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JlonoJIHUTe/IbHbIE HCTOYHUKH
1. Pa3zmarounslii MmaTepuai A pabOThl HA YPOKE IO BCEM TeMaM Kypca
2. MynprumenuitHoe oOecrieueHne TEOPETHUECKOTO MaTepHhalia: MPe3eHTAlUU, dJIEKTPOHHBIC

IIJ1aKaThI

3.  KouTponupyromue Marepuaibl M0 AUCHUILTIHE:
4. VHauBHIyadbHbIC BAPHAHTHI 3aU€THBIX PA0OT TEKYILEro KOHTPOJIS 3HAHUH 110 TUCLUILINHE;

5. HWunuBunyaibHble
JIHCILHTIUIMHE;

BapHUaHThI

3a4CTHBIX pa60T HUTOTOBOI'O  KOHTPOJIA

3HaHUN 110

I/IHI[I/IBI/II[yaJIbHBIe BAapHUaHTBI 3a4CTHBIX pa60T BXOOHOI'O KOHTPOJISA OCTAaTOYHBIX 3HAHMH.

Be6-cucrema /i1 OpraHu3anum JUCTAHUMOHHOTO 00YUYEeHUSI M YIIPABJICHUS MM
Cuctrema auctanimonHoro ooydenus OI'AIIOY «llle6GeknHCKUNM TEXHUKYM MPOMBIIIIICHHOCTH
u Tpancnopray http://moodle.alcollege.ru/

4. KOHTpOJ’[L H OII€CHKA PE3YyJIbTAaTOB 0OCBOCHUA 06m606p330BaTeHbH0ﬁ AUCHUIIJINHBI

Kontpoas u onenka

pe3yJIbTaToB

OCBOCHU

00111600pa3oBaTEIBHOM

NUCHUILIIAHEI

PaCKpBIBAIOTCS Yepe3 AMCLUIUIMHAPHBIE Pe3yJbTaThl, HallpaBlIeHHbIe Ha (POPMHUPOBAHUE OOLINX
U po(pecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOTo MaTepHaa.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEeHIIHS MepONpPHSITHSI

OK 01. Beibupats criocoObt P1,Temal.1,1.2,1.3 H-o/c3, 14,15,1.6 TectupoBanue
penieHus 3aaa4 P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcTHbI# onpoc
npodecCHOHAIbHON P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTU4eCcKUi
JIEATCILHOCTH P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | gukrant
MIPUMEHUTEIHLHO o/c,4.8,4.9,4.10, 4.11 NuauBuayanbHas
K pa3JIMYHbIM KOHTEKCTaM P 5, Temrr 5.1, 5.2 CaMOCTOSITCIbHAS

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 pabora

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasicaue

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yJIbTaToOB

I1-o0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

MPaKTUYECKUX paboT
3amuTa TBOPUECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot

P9, Temr1 9.1,9.2,9.3,9.49.5 3ammura

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

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MPOEKTOB

11.5,11.6 [T-o/c, 11.7 KonTponbnas pabota

P12, Temsr 12.1,12.2,12.3,12.4 Brimonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5II- | sk3aMeHAIMOHHBIX

o/c, 13.6 3aaHui

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6
OK 02. Ucmons30Barth P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
COBPEMEHHBIE CPEICTBA P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcrHblii onpoc
IONCKA, aHAJIN3a U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCcKui
MHTEpIpETauu P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | gukrant
nHpopmanuu, u 0/c,4.8,4.9,4.10, 4.11 WunuBuayanpHas
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nH(pOpMaITMOHHBIC
TEXHOJIOTHUHU AJIA
BBITTOJIHEHUS 32144
npodecCHOHATBLHOM
JeSITeIIbHOCTH

P5, Temsr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

CaMOCTOSITENIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor

P9, Temn1 9.1,9.2,9.3,9.49.5 3amura

P 10, Temnr 10.1, 10.2, 10.3, 10.4 WHIUBUTYTbHBIX

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MIPOEKTOB

11.5,11.6 IT-o/c, 11.7 Kontponbnas padota

P12, Temn 12.1,12.2, 12.3,12.4 Brinmonaenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 II- | sx3amMeHaIIMOHHBIX

o/c, 13.6 3aJaHui

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6
OK 03. IltanupoBath u P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
peanm3oBbIBaTh coOcTBeHHOE | P 2, Temnr 2.1, 2.2, 2.3,2.4, 2.5 TI-o/c, 2.6 VYcTHbIi onpoc
po¢eCCHOHAIBHOE U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTU4eCcKui
JIMYHOCTHOE Pa3BUTHE, P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | gukrant
peIPUHIMATETbCKYIO o/c,4.8,4.9, 4.10, 4.11 NuauBuayanbHas
JeATeILHOCTD B P 5, Temnr 5.1,5.2 CaMOCTOSITeIbHAS
npodeccuoHalibHOM cepe, P 6, Temr1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 pabora
HCIIOJIBL30BATh 3HAHHUS 110 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasicaue
(MHAHCOBOW I'PaMOTHOCTH B P7, Temm 7.1,72,73,74,7.5,7.6,7.7 pe3yabTaToOB

PA3JINYHBIX JKU3HCHHBIX

I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,

MPAaKTUYECKUX padboT

CUTYaIUAX 7.13,7.14, 7.15, 7.16, 7.17 3ammTa TBOPYECKUX
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot
P9, Temr1 9.1,9.2,9.3,9.49.5 3amuTa
P 10, Temsr 10.1, 10.2, 10.3, 104 VHIUBUYyAJIbHBIX
P11, Temer 11.1, 11.2, 11.3 IT-o/c, 11.4, IIPOEKTOB
11.5,11.6 [T-o/c, 11.7 Kontponbnas padota
P12, Temnr 12.1, 12.2,12.3,12.4 Brimonnenue
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 II- | sk3amMeHalMOHHBIX
o/c, 13.6 3aJIaHui
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o/c, 14.6
OK 04. 3ddextuHO P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
B3aUMOJEHCTBOBATh U P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YcTHbIi onpoc
paboTath B KOJUIEKTUBE U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTu4uecKuit
KOMaH/I€ P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | gukrant
o/c,4.8,4.9,4.10, 4.11 NunuBunyansHas
P 5, Temrr 5.1, 5.2 CaMOCTOSITEIbHAs
P 6, Temrl 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7 pabora
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
P7, Temm7.1,72,73,74,7.5,7.6,7.7 pe3yJIbTaToOB

I1-0/c,7.8,7.9,7.10 I1-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 9.1,9.2,9.3,9.4,9.5

NPAaKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

3amura
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P 10, Temsr 10.1, 10.2, 10.3,10.4 VHIUBUyTbHBIX
P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, MPOEKTOB
11.5,11.6 IT-o/c, 11.7 KontponbHas padota
P12, Temnr 12.1,12.2,12.3,12.4 Brmonnenue
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 II- | sKx3amMeHaIIMOHHBIX
o/c, 13.6 3aJaHui
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-
o/c, 14.6
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
YCTHYIO ¥ MTUCbMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 VYcTHbIl onpoc
KOMMYHUKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTUdeCcKui
TOCYIApCTBEHHOM S3bIKE P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | gukrant
Poccutickoii @denepamnuu ¢ o/c,4.8,4.9, 4.10, 4.11 NunuBuayanpHas
y4eToOM 0COOeHHOCTEH P 5, Temnr 5.1,5.2 CaMOCTOSITEIbLHAs
coruanpHoro u Kyaetypaoro | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5,1.6 pabora
KOHTEKCTa P2, Temnr 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 [Ipeacrasnenue
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 pe3yabTaToOB

P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7 11-
o/c, 4.8,4.9,4.10,4.11

MPAaKTUYECKUX padboT
3aiuTa TBOPUECKUX

P 5, Temsr 5.1,5.2 pabot

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 3amuTa

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

P7, Temm 7.1,72,73,74,7.5,7.6,7.7 MPOEKTOB

IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, KonTponbras padbora

7.13,7.14, 7.15, 7.16, 7.17 Brimosenue

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAIIMOHHBIX

P9, Temr1 9.1,9.2,9.3,9.49.5 3aJlaHui

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,

11.5,11.6 IT-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, 13.5I1-

o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5 I1-

o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 [T-0/c, 11.4,

11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5I1-

o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6
OK 06. ITposaBnsaTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
TPaKJIaHCKO- P 6, Temnl 6.1, 6.2,6.3,6.4,6.5,6.6,6.7 VYcTHbIl onpoc
MaTPUOTHUECKYIO TIO3HUITHIO, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MareMaTu4yecKuit
JEMOHCTPHUPOBATH P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 JUKTAHT
OCO3HAHHOE ITOBEJCHHE Ha IT-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, NunuBuayanpHas
OCHOBE TPaJULIMOHHBIX 7.13,7.14,7.15, 7.16, 7.17 CaMOCTOATENbHAS
00I11eYeTOBEYECKUX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
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IIECHHOCTEH, B TOM YHCJIIE C
y‘IeTOM I‘apMOHI/I3aI_II/II/I
MEXHALIMOHAILHBIX U

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-
o/c, 14.6

[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padoT

MEXKPETUTHO3HBIX 3amuTa TBOPUYECKHUX
OTHOILICHUM, TPUMEHSATH pabor
CTaHJaPThI 3amura
AHTUKOPPYIMIIMOHHOTO WHIUBHUTYTbHBIX
MTOBEICHUS MIPOEKTOB
KontponbHas padota
Brimonaenue
9K3aMCHAIIMOHHBIX
3aJlaHui
OK 07. CopeiictBoBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH P2, Temrr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYcTHbIi onpoc
cpenbl, pecypcocoepexxenuto, | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTUdeCcKui
MPUMEHSTH 3HaHUs 00 P4, Temrr4.1,4.2,4.3,4.4,4.5,4.6,4.7I1- | gukrant
W3MEHEHUH KIMMaTa, o/c,4.8,4.9,4.10, 4.11 NuauBuayanbHas
IPUHLIUIIBI OEPEKITUBOTO P 5, Temst 5.1, 5.2 CaMOCTOATEIIbHAS
MPOMU3BOJCTBA, 3P (HEKTUBHO P 6, Temr1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 pabora
IIENCTBOBATH B IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasicaue
YpE3BbIYANHBIX CUTYALMIX P7, Temm 7.1,72,73,74,7.5,7.6,7.7 pe3yabTaToOB

IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4,
11.5,11.6 IT-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, 13.5I1-
o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5 I1-
o/c, 14.6

MPAaKTUYECKUX padboT
3ammTa TBOPYECKUX
pabot

3amura
WHIUBUTYJIbHBIX
MIPOEKTOB
KonTponbhas padora
Breimonnenue
SK3aMEHAIIMOHHEIX
3aJaHuM
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