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1. MHOSACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma o6mieodpazoBaTenbHOro yueoHoro npeamera OVYILL03
MaremaTuka npeaHa3HaueHa JJisl u3y4eHusl MmaTeMaTuk B EHoTaeBckoM (uiinane
I'AOY AO BO «AT'ACY» mnpu peanusauud o0pa3oBaTeIbHONW MPOTrpaMMBbI
cpeaHero oo011ero 0opa3oBaHus B IIpejiesiaXx OCBOECHUS OCHOBHOM 00pa30BaTeIbHOM
nporpammbl CIT1O (OITOIT CIIO) no npodeccun 29.01.07 IHopTHOiA.

PaGouas mporpamma yueOHoro mpenmera OVYIL03  Maremartuka
pa3pabotana B  cooTBeTcTBUM ¢  DeaepanbHbIM  TOCYAapPCTBEHHBIM
oOpa3oBaTeIbHBIM CTaHAAPTOM CpPEIHEro OOIIero 0Opa30BaHMsI, YTBEPKICHHBIM
[Tpukazom MunuctepcTBa obpa3oBanus u Hayku Poccuiickoii ®enepanuu ot 17
mas 2012 r. Ne413 (c u3MEHEHHUSIMU | JIOTIOJTHEHUSIMU ), HA OCHOBaHMK KoHueniuu
Pa3BUTHS MaTeMaTHYeCKOTO oOpa3zoBanusi B PD, yTBepkIEHHONU pacTOpsIKEHHEM
[IpaButennctBa Poccuiickoit @eneparuu ot 24 nexkadbps 2013 r. N 2506-p.

OO0yueHnue mMareMatuke AaET BO3MOXKHOCTh Pa3BUBATh y Y4alllMXCS TOUYHYIO,
palMoOHANIbHYIO ¥ HMHQOPMATUBHYIO pedyb, YyMEHHE OTOuparh Haubolee
MOJIXO/ISAIIUE SI3bIKOBBIE, CHMBOJIMUECKHE, Tpadrueckue cpeacTBa JUisl BEIpaKEHUS
CYXKJICHHI ¥ HaTJISIAHOTO UX MPEICTaBICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM 0011€H KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
ABIAETCS OO0Iee 3HAKOMCTBO C METOJAaMH TO3HaHUs JEeHCTBUTEIBHOCTH,
MpPEACTaBICHUE O MpEAMETEe M METOJE MATEeMaTUKH, €ro OTIMYUAX OT METOAOB
€CTECTBEHHBIX W TYMaHUTapHBIX HAyK, 00 OCOOCHHOCTSAX TMPUMEHEHHUS
MaTeMaTUKH JJIsl PEIIeHUs HAYYHBIX WM TMPUKIATHBIX 3a7ad. Takum o0pa3om,
MareMaTH4Yeckoe oOpa3oBaHHWE BHOCHUT CBOM BKJIag B (GOpMHUpOBaHHE OOIISH
KYyJbTYpbI YEIOBEKA.

N3yueHne wMaTeMaTUKH  CIOCOOCTBYET  ACTETUYECKOMY  BOCIHTAHUIO
YeJIOBeKa, MOHMMAaHUIO KPAacOThl M M3AIIECTBA MAaTEMATHUYECKUX PaCCyKIACHUH,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHUIO UAEU CUMMETPHH.

Conepxxanue mnporpammbl yueOHoro mnpeamera OVIL.03 Maremaruka

HaIIpaBJICHO HAa OOCTHIKCHHEC CICAYIOIMUX ueﬂeﬁ:



e hopMupoBaHHE IEHTPATBHBIX MATEMAaTHYECKUX TMOHATHH  (YHCIIO,
BEeTMYMHA, TEOMETpUYecKas Qurypa, IepeMeHHas, BEPOATHOCTh, (QYHKIHSI,
MPOU3BOAHAS, UHTErpan), o0ecrieunBaroIInX MIPEEMCTBEHHOCTD 151
MEPCHEKTUBHOCTh MATEMAaTUYECKOTI0 00pa30BaHus 00yYaIOIINXCS;

® [TOJBEACHUE YYAIIMXCS HA JOCTYITHOM IS HHX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYXKAIOIIETO MHUpPA, TOHUMAHWIO MaTeMaTHKUA Kak
4acTu 00IIeH KyJIbTYphl YEJIOBEUECTRA,;

® Pa3BUTHC WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH ydaliuxcs,
MO3HABATEILHON aKTUBHOCTH, HCCICAOBATCIbCKUX YMCHUW, KPUTHYHOCTH
MBIIIJICHUS, UHTEPECca K U3yUYCHHUIO MaTCMaTUKH;

e hopmupoBaHHe (YHKIIMOHAIBHOW MaTEeMaTHUYECKOW TPaMOTHOCTH: YMCHHUS
pacno3HaBaTh MaTeMaTHYECKUE ACIEKThl B PEaJbHBIX JKU3HCHHBIX CHTYalUX U
OpH U3YYCHUM JPYTUX YYEOHBIX TPEIMETOB, IPOSBICHUS 3aBUCHMOCTEH W
3aKOHOMEpPHOCTeH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTeMaTUKA M CO3/1aBaTh
MaTEeMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTUYECKUM ammapat s
pElIeHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPHPETUPOBATH U OIICHUBATH
MOJIYYE€HHBIE PE3yJIbTaThI.

[Iporpamma yrinyOGn€HHOrO YpOBHS TpeIHAa3HA4YeHA [JIsi TPO(UILHOTO
U3y4YeHHs] MareMaTuku. [Ipu BBIMOTHEHWH HSTON MPOTPAMMBI MPEIBSIBISIOTCS
TpeOoBaHuA, COOTBETCTBYIOIIUE HAIPABJICHUIO MaTeMaTHKa TSI
nmpoecCHoHanbHON  JAesITeNbHOCTH. BMecTe ¢ TeM BBIMYCKHUK IOJTy4YaeT
BO3MOXHOCTh W3Y4YUTh MaTeMaTHKy Ha ropas3io Oojee BBHICOKOM YpOBHE, UTO
co3aacT pyHIaMEeHT ISl TaJbHEHIIIeTO CEPhE3HOTO N3YUCHHSI MAaTEMaTHKHU B BY3e€.

['maBHBIMU 3a7a9aMul peanu3anuu nTporpaMMbl yaeoHnoro npeamera OVIL03
Maremartuka sIBISFOTCS:

. obecrnicueHue CHOPMUPOBAHHOCTH NPEACTABICHUNM O COIHMAJBHBIX,
KyJIbTYpPHBIX U UCTOPUYECKHUX (haKTOpaX CTAHOBJICHUS MAaTEMATHKH;

. obecrieueHre chopMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO 1

MAaTECMATHYCCKOI'O MBIIIJICHU A,



. oOecrieyeHne cHOPMHUPOBAHHOCTH YMEHUU NPHUMEHSTh IMOJTYyYEHHBIE
3HAHUS MPU PEIICHUH Pa3IUIHbIX 33]1a4;

. obecrnieueHne cHOpMUPOBAHHOCTU MPEJCTABICHUM O MaTeMaTHUKE Kak
4acTh  OOIIEUeIOBEYECKOW  KYIbTYphl, YHUBEPCAIbHOM  SI3BIKE  HAyKHW,
MO3BOJISIOIIEM OMUCHIBATH U M3Y4aTh PeaslbHbIC MPOLIECCHI U SBICHUSI.

B pabouyio mnporpaMMmy BKJIIOYEHO COJEp)KaHHME, HalpaBIEHHOE Ha
(dopMupoBaHue y 00YyYarOIIUXCS PE3yJbTaTOB KOMIETCHUUH, HEOOXOAUMBIX IS
kayecTtBeHHOTO ocBoeHust OIIOII CITO na 6a3ze ocHOBHOro o0uiero oOpazoBaHus
— TporpaMMbl  MOATOTOBKH  KBAIM(HUIMPOBAHHBIX  Pab0uMX,  CIyKaIIuX

(TITIKPC).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOT' O IPE/IMETA

Marematuka  sBigeTcs — (pyHIaMeHTaJdbHOW  00IIeoOpa3oBaTeIbHBIM
IPeAMETOM CO  CIIOKHUBIIMMCS  YCTOMYMBBIM  COACPKAHHEM H  OOIIMMHU
TpeOOBaHUSMHM K TTOATOTOBKE 00YyUaIOIIMXCS.

OO6mue e U3y4eHuss MaTEMaTUKU TPAIUIIMOHHO PEATU3YIOTCS B YETHIPEX
HaIpaBJICHUSIX

1) oO11ee npecTaBIeHUe 00 UIESIX U METOJIaX MAaTeMaTHKH;

2) UHTEJUICKTYyaIbHOE PA3BUTHE;

3) OBJIQJICHUE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMHU U YMCHUSMH;

4)  BoCTHTATEIHHOE BO3JICHCTBHE.

[Ipodunuzamus 1eiaeli MaTeMaTHYECKOTO 00pa30BaHUS OTpakaeTCs Ha
BBIOOpE MPUOPUTETOB B OPraHU3AINU YUSOHOU AESITeNbHOCTH oOyuatommuxcs. s
TEXHOJIOTHYSCKOTO Tpoduias mnpodeccrnoHaabHOro o0pa3oBaHUsS BBIOOp Iieici
CMeIaeTcsl B IparMaTHYeCcKOM HaIlpaBJICHHUH, TTPEAYyCMATPHUBAIOIIEM YCHIICHHE U
pacuiapeHue MIPUKJIATHOTO xXapakrepa U3y4YeHUS MaTEeMaTUKH,
MNPEUMYIIIECTBEHHON OpPHUEHTAIlMM Ha QJITOPUTMUYECKUN CTWIb IMO3HABATEIBHOMN
JIeITEILHOCTH.

IIpu ocBoenun npodeccuit CIIO conuanbHO-3KOHOMUYECKOTO MNPOduUs



npodeccuoHanbHOro 00pa3oBaHMs MaTeMaTHKa U3ydyaeTcs Oosiee yriryOJIeHHO, KaK
npoUIbHBIA y4eOHBIM MNPEAMET, YYHUTHIBAIOIIUNA CIEHU(PUKY OCBaHBAEMOM
npodeccun.

N3yuenue MareMaTuku Kak MpoUiIbHOrO  0011e00pa3oBaTEIbHOTO
y4eOHOTrO MpeAMEeTa, YYHUTHIBAIOIIETO CHEIU(PUKY OCBAMBACMBIX CTYJICHTAMH
npodeccuit CI1O unu cnenunansHoctu CIIO, obecnieunBaercs:

. BBIOOPOM Pa3ITUYHBIX MTOIXO0JI0B K BBEJICHUIO OCHOBHBIX TIOHSTHH;

. dopMuUpOBaHUEM CHCTEMBl Y4YeOHBIX 3aJlaHui, 00EeCTIeUNBAIONINX
3¢ (HeKTUBHOE OCYIIECTBICHHE BEHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

. oOoraiieHueM CIeKTpa CTHIeH Yy4yeOHOW eATeNbHOCTH 3a CYET
COTJIACOBaHUS C BEAYIIMMH JICSITEIbHOCTHBIMH XapaKTEPUCTUKAMU BBIOPAHHOM
npodeccuu / ceruaibHOCTH.

[IpodunpHast cocTaBisfmOmas OTpakaeTcs B TPEOOBAaHUSAX K IOATOTOBKE
00Oy4Jaromuxcs B YaCTH:

. oO1elt CUCTeMbl 3HAHM: COIepKATEeIbHbIE TPUMEPHI UCTIOIb30BAHMUS
MaTEMaTUYECKUX UJIeH U METO/I0B B MPOodeCCUOHATBHOM JIeATeTbHOCTH;

. YMEHUH: pas3iuyue B ypoBHE TpeOOBaHUH K  CIOXKHOCTH
NPUMEHSIEMBIX aJITOPUTMOB;

. MIPAKTUYECKOTO UCIOJIBb30BaHUS MPUOOPETEHHBIX 3HAHUM U YMEHUM:
WHAUBUAYATLHOTO Y4€OHOTO ONBITa B IMOCTPOSHUU MAaTEeMAaTHUYECKUX MOJENeH,
BBITNIOJTHEHUH UCCIIEI0OBATENbCKUX MPOEKTOB.

Conepxanue ydeOnoro mpeamera OVYIIL.03 Maremarnka pa3paboTaHo B
COOTBETCTBHM C OCHOBHBIMH CO/I€PKATEIbHBIMU JTUHUSAMH 00YUEHHS MaTeMaTHKeE:

. anrebpanveckasi JIUHUS, BKIIOYAIOIIas CUCTEMATU3alUI0 CBEACHUN O
YHCJax; M3y4YeHHE HOBBIX U 0000IIEHNE paHee U3yUYeHHBIX Oorepaluii (Bo3BeACHNE
B CTENEHb, M3BJICUYCHHE KOPHSA, JOrapu(pMupoBaHUE, CHUHYC, KOCHHYC, TaHI'EHC,
KOTaHT€HC U OOpaTHBIC K HUM); U3yUYE€HHE HOBBIX BUIOB YHCIOBBIX BBIPAXKEHUN U
(GopMyn; COBEpIICHCTBOBAHWE MPAKTHMYECKUX HABBIKOB W BBIUMCIUTEIHHON
KyJbTYpbl, pacIIUpeHHEe W COBEPUICHCTBOBAHHWE anreOpanveckoro ammapara,

c)OpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, W €ro NPUMEHEHHE K PEHICHUIO
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MaTeMaTU4YeCKUX U MPUKIIAIHBIX 3a]1ay;

. TEOPETUKO-()YHKIIMOHATbHAS JIMHUS, BKJIIOYAOIIAs CUCTEMATH3ALIUIO
U paclIMpeHHe CBeACHUM O (YHKIUAX, COBEPIICHCTBOBaHHE Tpaduueckux
YMEHU; 3HAKOMCTBO C OCHOBHBIMH HJACSIMH WU METOJaMH MaTeMaTU4YECKOIro
aHainu3za B 00bEME, MO3BOJSIONIEM HCCIEI0BAaTh JJIEMEHTApHble (DYHKIIUU H
pemaTth TMpoCTeHlne TeoMeTpuueckue, (U3UYecKue U Jpyrue MpHUKIIaIHbIe
3a/1a4H;

. JUHUS YpaBHCHUW M HEPABEHCTB, OCHOBAaHHAas Ha TOCTPOCHUHU U
UCCJICIOBAaHUM MAaTeMaTUYECKUX MOJIEJIeH, repeceKaromascs ¢ aareopandyeckon u
TEOPETUKO-QYHKIIMOHATBLHON  JIMHUAMHM W BKJIIOYAKONIAs  pa3BUTHE U
COBEPIICHCTBOBAHME TEXHUKH aireOpandeckux mNpeoOpa3oBaHUN sl pPEIICHUSI
ypaBHEHUM, HEPABEHCTB W cHUCTEeM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U
UCCJIEJIOBATh MPOCTEHIIIME MAaTEeMAaTHYECKUE MOJICNU TPU PEIICHUU TPUKIATHBIX
3a/1a4, 3a7a4 U3 CMEKHbBIX U CIIEIUATIbHBIX JUCIUIUINH;

. r€OMETPUYECKas JIMHUSA, BKIIOYAIONIAS HATJISIAHbIE MPEICTABICHUS O
IPOCTPAHCTBEHHBIX (UTYpaxX U U3yYEHUE UX CBOMCTB, (GOPMUPOBAHUE U PA3BUTHE
POCTPAHCTBEHHOTO  BOOOPaXKEHMs, pa3BUTHE CIOCOOOB T€OMETPHUECKHUX
U3MEPEHUHN, KOOPJAMHATHOTO M  BEKTOPHOTO  METONOB ISl  PELICHUS
MaTEeMaTUYECKUX U MPUKIIAIHbBIX 3a/]a4;

. CTOXacCTUYeCKas JMHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX
YMEHUM, NPEICTABICHUNA O BEPOSTHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX
OKPY’KaIOUIEro MUpA.

B Ttemarnueckom tutane mporpammbl ydeOHoro mipenmera OVYILO03
MaremaTika ydeOHBIH MaTepuan TpeAcTaBleH B ¢GopMe YepeayroIIerocs
Pa3BEPTHIBAHUS OCHOBHBIX COJEPKATENbHBIX JTMHUM (aJIre0pandeckoi, TeOPETUKO-
(GYHKITMOHAIPHON, YPABHEHHUI W HEPABEHCTB, TEOMETPHUECKOM, CTOXaCTUIECKOM ),
YTO TMO3BOJISIET THUOKO HCMOJB30BaTh HUX pACIOJIOXKEHHE U B3aUMOCBSA3b,
COCTaBJISATh paboOuMii KaJICHIApHBIM IUIaH, MO-pa3HOMY 4Yepeays y4eOHbIe TEMBbI
(rmaBbl y4eOHHMKA), y4UThIBasg Mnpoduib MNpodhecCHOHAIBLHOTO 00pa3oBaHMUs,

cneuuduky ocsauaeMoi npodeccuu CIIO mnm cnenuansHoctu CIIO, rmyOouny
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U3Yy4YEeHHUs] MaTepHalia, ypoOBEHb MOATOTOBKU CTYIE€HTOB O MPEIMETY.

C nuenbto peanuzauud paboyeil MporpaMMbl BOCIHUTAaHUSA H3Y4YEHUE
OVIIL.0O3Marematuka BeNETCA B XOJ€ YPOUHOM M BHEYPOUHOW JI€STEIBHOCTH,
OCYIIECTBIISIEMON (PUIMAIOM, COBMECTHO C CEMbEW M JAPYrMMU HMHCTUTYTaMU
BOCITUTAHUSI.

Cornacio ®I'OC cpeanero oOmiero oOpa3oBaHUs, B COOTBETCTBUHU C
wianoM BHeypouHoil nestensHocTH OIIOII CIIO mno mpodeccun 29.01.07
IloptHOoi1 B xoxe m3yueHuss OVYIL.03 Marematuka B TedeHHE 2, 3 CEMECTPOB
peanusyeTcss Kypc BHEYpPOUHOU jesTeabHOCTH (Kypce «MHauBHIyanbHBIN
npoek™). O0bEM Kypca - 28 4acos.

B coorBercTBUM ¢ yue6HbM miianoM OIIOIT CIIO no nmpodeccun 29.01.07
IloptHoi1 B xome wm3yuyeHuss OVYIL.03 MaremaTnka 1O OKOHYaHUM CEMECTpa
NPOBOAMUTCS TEKyIlash aTTecTalus, 3aJaHus KOTOPOM OXBaTHIBAIOT BCE TEMBI,
U3Yy4YECHHBIE CTYJEHTOM 3a ceMecTp. Tekyluas arrectanus 3a CEMECTp MPOBOAUTCS
B PaMKax IPaKTHYECKUX 3aHATHA 1o npeaMery. dopma NpoBeAeHUS TEKyLIEH
aTTeCTallMy — KOHTPOJIbHBIE PAOOTHI.

W3yuyenne  obmeoOpazoBaTenbHOoro  yuebHoro mpeamera  OVILO3
Matemarrka 3aBeplIaeTcs IMOJIBEJEHHEM HUTOTOB B (OpME 3K3aMEHa B paMKax
OPOMEXYTOUHOW aTTeCTallud OOyYaroIMXCsi B IPOLECCE OCBOCHUS OCHOBHOM

OIIOII CIIO ¢ nonyuenuem cpeanero odmero oopazosanus (ITITKPC).

3. MECTO YYEBHOI'O ITIPEJIMETA B YYEBHOM IIJIAHE

VYuebnniii peamer OVYIL.03 MatemaTtuka siBisieTcs y4eOHBIM MPEAMETOM
npeaMmeTHor obnactu «Martematuka u uHpopmatukay OI'OC cpegnero obrero
o0Opa3oBaHUsI.

VYuebnsiii npeamer OVYII1.03 Marematruka BXOJIUT B COCTaB OOMUX y4EOHBIX
MPEAMETOB, 00513aTENIbHBIX /JISI OCBOCHHS COLUAIbHO-’KOHOMHUYECKOTO MpOQuIs
npodeccuonanbHoro oopazoanus ydeOnoro miaana OIIOIT CIIO (IIIIKPC) mo
npodpeccun 29.01.07 IloptHOM Ha 0a3e OCHOBHOro oOmero oOpa3oBaHUSA C

MOJIy4YeHUEeM cpeliHero ooOiiero obpa3zoBanusi. Ha u3yueHuwe yueOHOro mpeamera
9



Ha yriayOJeHHOM YpOBHE oOTBoAuTCA 282 wyaca, B ToM uucie 109 dacoB Ha

BapUATHBHYIO 44CTb.

4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA

OcBoenne coxaepkanust yuebnoro mnpeamera OVIL03 Maremartuka
oOecreynBaeT JOCTHKEHNE 00YUaIOIMMUCS CIEAYIOIIUX Pe3yIbTaTOB:

Juunocmuwix:
JIP 1 oco3Hanune o0y4aronuMuCs POCCUICKON IpakIaHCKON UJEHTUYHOCTH;

JIP2 T'OTOBHOCTDB K CaMOpa3BHUTHIO, CaMOCTOATCIIBHOCTH 151

CaMOOIIPCACIICHUIO,
JIP3 nanuuue MOTHUBAIIUH K 06y‘IGHI/IIO H JINYHOCTHOMY Pa3BUTHIO,

JIPS TOTOBHOCTH W CHOCOOHOCTh OOYYAIOHIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAaHHON BHYTPEHHEW TO3WIMENH JHYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX

TPaAUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBA;

JIP6 pacuminpeHne XU3HEHHOTO OIbITA U OMbITAa JAESITEIBHOCTH B IPOLECCE

pcain3aliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIHUTATEJILHOMN ACATCIIBHOCTH,
B TOM 4HUCJIC B 4aCTHU:

FrPAXKJIAHCKOIro BOCIIMTAHHUA:

JIP6.1 chopMHUPOBAHHOCTh TPAKIAHCKONW TO3WUIIMM OOYYaIoOmerocss Kak

AKTHNBHOI'O 1 OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6IHCCTB3;

JIP6.4 TOTOBHOCTH MPOTHUBOCTOSITh UACOJIOTHUU IKCTPEMHU3MA, HAIIMOHAIN3MA,
KceHo(oOnM, JUCKPUMHUHAIIMK 1O COIMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,

HallMOHAJIbHBIM IIPHU3HAKaAM;
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HNAaTPUOTHYCCKOI'O BOCIIMTAHUSA

JIP6.9 1eHHOCTHOE  OTHOIIEHHE K  TOCYJAapCTBEHHBIM  CHMBOJIAM,
HUCTOPUYECKOMY W TMPUPOJHOMY HACIEINI0, NaMATHUKAM, TPAJULUSIM HapOJO0B

POCCI/II/I, JOCTHOKCHUAM Poccun B HAayKE€, HMCKYCCTBEC, CIIOPTC, TCXHOJIOTHAX H

TPYAE,

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

JIP6.13 cmocoOHOCTh OLEHUBATH CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE

peuicHus, OpuCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI 1 ICHHOCTH,

ICTCTUIECCKOI'O BOCIIMTAHUA

JIP6.19 TroTOBHOCTH K CaMOBBIPDAXXEHHIO B pa3HbBIX BHAAX HCKYCCTBA,

CTPCMIJICHHUC ITPOABJIATD KAUCCTBA TBOquCKOﬁ JJMYHOCTH,

¢bu3nyecKoro BOCIUTAHNUSA:

JIP6.20 cdopMupoBaHHOCTH 340pOBOrO U Oe3omacHOro oOpasza KU3HH,

OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMY 310POBbIO,

TPYAOBOI'O BOCIIMTAHHSA

JIP6.26 TOTOBHOCTBH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO HA

NPOTSHKEHUU BCEU )KU3HU;

IKOJOIrM4€CKOro BOCINTaHuA:

JIP6.30 ymeHwe MPOTHO3MPOBATH HEOIATONMPHUITHBIE AKOJIOTHYECCKUE

MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUN, IPEAOTBPALIATh HX;

HEHHOCTH HAVYHOI'O IMTO3HAHMWA

JIP6.32 c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKM U  OOIIECTBEHHOW MPAKTUKH,

OCHOBAHHOI'O Ha AUAJIOIrce KYJIbTYp, CHOCO6CTBYIOIHCFO OCO3HAaHHIO CBOCTO MECTA B
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MTOJIMKYJIBTYPHOM MUDE;

Memanpeomemmuoix:

MP1 ocBoeHHbIE  OOYYaIOIIMMHUCS  MEXKIPEIMETHbIE  TOHATUA U
yHUBEpCaJbHbIE  Yy4eOHBbIE  JCUCTBUA  (peryisaTHUBHBIC,  IIO3HABaTEJbHEIE,
KOMMYHHUKaTUBHBIE);

MP2 crocoOHOCT, MX MCIIOJIB30BAaHUS B ITO3HABATEIBHON M COLIMAIILHOM
MIPAKTUKE, TOTOBHOCTh K CAMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYILIECTBICHUIO
y4eOHOW  JESATEIBHOCTH,  OpraHu3alud  y4eOHOro  COTPYJAHUYECTBA  C
NeJJarorTHYeCKUMU  PaOOTHUKAMH M CBEPCTHHKAMM, K YYaCTHIO B TOCTPOEHUH
WHMBUIyaJIbHON 00pa30BaTebHON TPAEKTOPUH,

MP3 oBnaneHue HaBbIKAaMU Y4eOHO-HCCIICIOBATEILCKOM, TPOCKTHON U

COIlPI&JII)HOﬁ ACATCIIBHOCTH,

MGTaHpeI[MGTHBIG pe3yiIbTaTbl OCBOCHUA OCHOBHOM O6pa30BaT€HLHOﬁ

IMporpaMmsel JOJIKHBI OTPAXaTh:

Osnadenue yHugepcaib HblMU YUeOHbIMU NOZHABAMEIbHOIMU 0CUCH BUAMU:

a) 0a30BbIe JOrHYeCKHe NeHCTBUS:

YVYIIJ1 camocTtosTenbHO (HOPMYIMPOBATh U aKTyaIU3UPOBATH IMPOOJIEMY,

paccMaTpHBaTh €€ BCECTOPOHHE;

YYI/3 onpenensats e AEATEIbHOCTH, 3aaBaTh apaMeTpbl U KPUTEPHUU

HUX JOCTHIXKCHUA,

YVIIIS BHOCUTH KOPPEKTUBBI B JAECATEIBHOCTbH, OLECHUBATh COOTBETCTBHUE

PE3YyIbTAaTOB LCJIAAM, OCHUBATL PUCKHA HOCJ'IGI[CTBI/II\/II ACATCIIBHOCTH,

YVIIII(MH)1 BbISBISATH KAuyeCTBA, XAPAKTEPUCTUKU MATEMaTHYECKHX
MOHATHH W OTHONIICHUH MEXIY IOHATUAMH, (OPMYIHPOBATH ONPEIACIICHUS

MMOHSITHI;

YVYIIII(MH)3 BbISABISAT MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, HPOBOJUTH
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aHaJIOrhuv, BCKPbIBATb B3aMMOCBA3M W IIPOTUBOPCUHUSA B q)aKTaX, JaHHBIX,
Ha6J'IIOI[CHI/ISIX N YTBCPXKACHUAX; IIpCJiaraTb KPUTCpUMW OJIs1I  BBIABJIICHUA

3aKOHOMEPHOCTEU U IIPOTUBOPEYNN;

YYIA(MMHN)6 npoBOAUTH CAMOCTOATENIBHO J10KA3aTEIbCTBA MATEMATUYECKUX
yTBEpKACHUNU (MpssMbIE U OT MPOTUBHOIO), BBICTpAUBATh AapryMEHTAIIMIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXICHUS U

BBIBO/BI,

0) 0a30BbIE UCCJIET0OBATEJIALCKHE TeHCTBUS:

YVYIIJ7 Bnagetb HaBBIKAMU Yy4eOHO-HCCIEIOBATEILCKOM M TMPOCKTHOMN

ACATCIIBHOCTHU, HABBIKAMH PA3PCIICHUA HpO6HCM;

YVIIJA8 criocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOJIOB

pPCHICHUS MPAKTUYICCKUX 3aa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUA

YVYIIA9 oBnanenue BUAAMU JESITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS,
€ro HMHTEpIpeTalny, MPeoOpa3OoBaHUI0 M MPUMEHEHHIO B Pa3JIMYHBIX yUEeOHBIX

CUTyaluAgaXx, B TOM YHUCJIC IIPpU CO3AaHNHN y‘-I€6HI>IX " CONUAIIBHBIX IIPOCKTOB,

YVIIA12 BbISABIATh NPUUUHHO-CIEJACTBEHHBIC CBSI3M U aKTyaJIM3UpPOBATh
3aJa4y, BBIABUraTh THUIOTE3y €€ PEUICHUs, HaXOOUTh ApPryMEHThl JIs

JI0KA3aTeJIbCTBA CBOMX YTBEPIKICHUM, 3a0aBATh ITApaMETPbl U KPUTEPUU PELLICHUS;

YYI/13 ananu3upoBaTh MOJYYEHHBIE B XOAE PEIICHUS 337a4l Pe3yJIbTaThl,
KPUTHUYECKU OLCHHBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX

YCIOBUSIX;

YYI/18 ymeTs HHTErpupOBaTh 3HAHUS U3 Pa3HbBIX MPEIMETHBIX 00JIacTe;

YYIILIA(MHN)10 npoBOaUTh CaMOCTOSITENIBHO CIIJIAHUPOBAHHBIA SKCIIEPUMEHT,
WCCIICIOBAaHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO0 OOBEeKTa,
TOHSATHS, TIPOIEAYPhl, IO BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMu,

IMOHATHUAMHU, IIpoHcAypaMu, UCII0JIb30BATh PA3JIMYHBIC MCTObI,
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YYIIA(MH)11 camocTosTenbHO (POpMyIHpOBaTH 00OOIIEHUS U BBIBOABI 110
pe3yapTaTaM ~ NPOBEACHHOTO  HAOIMIOACHMS,  MCCIENOBAaHUS,  OLIEHUBATh
JOCTOBEPHOCTh  MOJYYEHHBIX  PE3yJbTaTOB, BBIBOJOB M  000OIIEHUH,

IMIPOTHO3HUPOBATHL BO3ZMOKHOC NX PA3BUTUC B HOBBIX YCIIOBUAX,

B) padoTa ¢ nuudopMalme:

YVIIJA21 Brnagere HaBbIKAMH TOJY4YeHHUS HWHGOpPMAIMM U3 HMCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATH IOUCK, aHAJIU3, CUCTEMATU3ALIUIO

U MHTEPIIpETAlUIO HH()OPMALIMU PA3TUUYHbBIX BUIOB U (POPM IIpeICTaBICHUS;

YVIIJA22 co3agaBaTh TEKCTHl B pa3NUYHBIX (opMaTax ¢ y4eToOM Ha3zHAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy

MpCACTABJICHUA U BU3YyaJIU3alluH,

YYIIA(MU)1S anHanuzupoBaTh HHGOPMAILMIO, CTPYKTYpUpPOBaTh €€ C
MOMOIIBI0 TAOIHUI] U CXeM, 0000IIaTh, MOJETUPOBATh MATEMATHYECKH: JeNiaTh
YepTeXU W KpaTKuWE 3alucCH [0 YCJIOBHIO 3aJaud, oToOpaxarh Tpaduueckw,

3aMKChIBATH C MMOMOIIBIO (POPMYIT;

YYIIIA(MHU)16 dopmynmupoBaTh TMpsMbIe W OOpaTHBIC YTBEPXKICHHS,
OTpWIIAHWE, BBIBOJUTH CIICJACTBHS, pPAacCllO3HABATh HEBEPHBIC YTBEPKIACHHUS |

HaXOo4AUTh B HUX 0HIH6KH,

YYIIA(MMHN)17 npoBOAUTE MATEMATUYECKUE IKCIIEPUMEHTHI, PELIATh 3a1a4H
HCCIIEIOBATEIBCKOIO XapaKTepa, BBIABUTATH IPEANOJOKEHUS, JOKa3bIBaTh WU
ONPOBEPraTh MX, NPUMEHSSA MHAYKIHIO, JECIYKIUIO, aHAJOTHUI0, MaTEMaTUYECKUE

METO/IBI,

0snadenue yHUBePCAbHBIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU.

a) oo1ieHue:

YKJ/I2 pacnio3HaBath HeBepOalibHbIE CPE/ICTBA OOIICHUS, IOHUMATh 3HAYCHHE

COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBaTh IIPCAIIOCBIIKH KOH(i)J'H/IKTHBIX CI/ITyaI_II/Iﬁ "
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CMATYaTh KOH(JIUKTHI;
YK/I3 Branets pa3iuuHbIMU CIOCOOAMU OOIIIEHUS U B3aUMOJICUCTBUS;

YKJ/IS pa3BepHyTO U JIOTUYHO WU3JIaraTh CBOK TOYKY 3pEHUS C

HCIIOJIBb30BaHNEM SA3BIKOBBIX CPCACTB,

YKA(MM)1 BocrpuHuMath U (HOpMyIUpoBaTh CYXKACHHS, SCHO, TOYHO,

IrpaMOTHO BBEIpa’XaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

0) COBMECTHASA NeATEJILHOCTh:

YK/I6 nmnoHuMaTh M HCHOOJB30BaTh IPEUMYLIECTBA KOMAHIHOM M

UHAUBUAYATBHON paboThI;

YK/8 npuHuMaTh LEJIHM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBAaTh JCUCTBUS IO €€ JOCTHKCHHUIO: COCTaBJISATH IUIAH JIEMCTBUMU,
pacrpenensaTh poJIi ¢ Yy4eTOM MHEHUW YYaCTHHUKOB OOCYXKIaTh pe3yJbTaThl

COBMECTHOM paboThI;

YK/A11 xoopauHUpOBAaTh W BBINOJHATH pPabOTy B YCJIOBHUSIX PEAIbHOTO,

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

YKIAMM)2 B xome O0OCYXJICHHS 3aJaBaTh BONPOCHI 10 CYIIECTBY
oOcyX/1laeMOW TeMbl, MpPOOJEMBI, pEIIaeMON 3a/layd, BBICKA3bIBATh UJCH,
HalleJICHHbIE HAa TOMCK PEUIEHUS; COMOCTaBIIATh CBOM CYXKACHUS C CYXKICHUAMHU
JIPYTUX YYaCTHUKOB JHANIOTA; B KOPPEKTHOU dopme HOpMyITHpOBaTh pa3HOTIACHS

H BO3PAKCHHUA,

YKAMM)3 npencrtaBisiTh JOTHUKY pPEUICHUS 3aJayd, J0Ka3aTebCTBa
YTBEPKICHHUS, PE3yJbTaThl M XOJI AKCIEPUMEHTA, HCCIEIOBaHUS, MPOEKTa B
YCTHOW W TMCBMEHHOW (opMe, MOIKPEIIss MOSACHCHHUSIMH, OOOCHOBAaHUSMU B
BepOanbHOM U rpadUyecKoM BHUJE; CaMOCTOSTEIbHO BbIOMpaTh (dopmar

BBICTYIUUIEHUS C YYETOM 3a]1a4y MPE3CHTALIMU U OCOOCHHOCTEN ayIMTOPUH;
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YKA(MMN)4 yuacTBOBaTh B IpyNNoOBBIX (popmax paboTel (0OCYyXIeHus,
OoOMEH MHEHUH, "MO3roBble WTYpPMBI" M APYTrHE), HUCIONb3Ys MPEUMYILECTBA
KOMaHJHOM W WHAMBUAYAJbHOM pabOThl MpH pEIIeHHMH Yy4eOHBIX 3a]ady;
IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM paboOThl, paclpeAesiarTh BUAbI padorT,
JIOTOBApUBAThCs, OOCYXIaTh MPOILIECC M pe3yiabTaT padoThl; 0000IIaTh MHEHUS

HECKOJIbKUX JIIOJICH;

YKA(MM)S BbINOAHATH CBOIO YacThb pabOThl W KOOPAMHHPOBATH CBOU
NEUCTBUS C IPYTMMH YJIE€HAMM KOMAaH/bl; OLIEHUBATh Kaye€CTBO CBOEr0 BKJIAaJa B
o0  MpOAYKT TO  KpUTepusM, CHOpMYIUPOBAHHBIM  yYACTHUKAMHU

B3aMOJICHCTBHUS.

Osnadenue yHugepcaib HblMU Pe2YAmuU8HbIMU OCUCH BUAMU.

a) cCaMOOpPraHu3aNNd:

YPI[I CaMOCTOATCIIBHO OCYHICCTBIIATH IMO3HABATCIBHYIO JCATCIBbHOCTD,
BbBIABJIATH HpO6HeMLI, CTaBUTb H q)OpMy.TII/IpOBaTB COOCTBEHHEIC 3aJadunu B

O6p&30BaT€HBHOﬁ ACATCIbHOCTH U ) KXU3HCHHBIX CUTYAllHAX,

YPJI2 caMoCTOSATENBbHO COCTAaBISATH IUIAH PEHICHUS MPOOJIEMBI C YIETOM

MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHUIA;

YPJIS nenatb oOcCO3HaHHBIM BBIOOpP, apPryMEHTHPOBATHL €ro, OpaTh

OTBETCTBEHHOCTH 32 PEIICHHUE;
YP/16 otieHrnBaTh MPUOOPETEHHBIN OIIBIT;

YPA(MMHM)1 cocTaBasiTh IUIaH, aJIrOPUTM PELICHUS 3a7a4M, BHIOUpaTh CIIOCO0
pelieHrs C y4eTOM MMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH U

KOPPEKTHUPOBATH C YI€TOM HOBOW MH(OpMAINK;

0) CAMOKOHTPOJIb:

YP/19 Bnagets HaBbIKAMHM [O3HABAaTEJIbHOM pe(dIEKCUU KaK OCO3HAHUS

COBCpIIACMBIX HeﬁCTBHﬁ N  MBICIIMTCIIbHBIX IIPOOCCCOB, HX PE3YIbTATOB H
16



OCHOBAHU;

YPA10 ucnonb3oBaTh NpueMbl pedekcuu A1 OUEHKH CHTyaluu, BbIOOpa

BEPHOT'0 PEILICHUS;

YPA(MMHN)2 BrnageTs HaBbIKAMH MMO3HABATENIbHON peeKCUH KaK OCO3HaHUS
COBEPIIAEMBIX ACHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB; BIAJETh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipolecca U pe3ylbTaTa peLIeHMs

MaTeMaTUYECKOM 3adadu,

B) DMOIIMOHAJBHBLIA MHTEJLJICKT, MPeANn0Jaralonmii chopMupoBaAHHOCTD:

YPI[IZ CaMOCO3HaHHuA, BKIOYAIOICTO CIIOCOOHOCTH IIOHHMMAaTh CBOE
OMOIHUOHAJIBHOC COCTOAHUC, BHICTH HAIIPABJICHUA PA3BUTHUA cOOCTBEHHOM

AMOIIMOHATBLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

') IPUHATHE Ce0d W TPYIrUX JIOAeH:

YPJI17 npuaumats cebsi, HOHMMAasi CBOU HEIOCTATKH M JOCTOWHCTRA;

YPA(MM)3 npeaBujieTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH HIPH
pelieHnn 3aJayd, BHOCUTHh KOPPEKTHBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX

00CTOSITENLCTB, JAHHBIX, HAalIEHHBIX OIIHOOK;

YPA(MHN)4 oneHUBaTh COOTBETCTBUE pE3yJbTaTa LIEJIM U YCIOBUSIM, MEpPY
COOCTBEHHOM  CaMOCTOATENBbHOCTH,  3aTpyOHEHUs,  ACHUIUTHI,  OIMIMOKH,
MPUOOPETCHHBIN OMBIT; OOBSICHATH MPUYMHBI JOCTHKCHHS WU HEIOCTHKCHUS

PE3YIbTAaTOB ACATCIIbHOCTH.

Ilpeomemnmnuix (y2nyonennslii ypoeens):

IIP1 BrmameHue MeTomamy JOKA3aTeNIbCTB, AJITOPUTMAMHU DPELICHHS 3a4a4;
yMeHue (POpMyIUpPOBaTh OMPENENICHHS, AKCHUOMBI U TEOPEMbl, NMPUMEHATh HX,

MIPOBOAUTH AOKA3aTCIBbHBIC PACCYKIACHHUA B XOAC PCUHICHUA 3a/a4,

IIP2 ymeHue omepupoBaTh MOHSATUSMHU: CTENEHb YHUCIA, JIOTapudM 4HCIa;
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YMEHHUE BBINOJHATh BBIYMCICHHE 3HAYEHUH M MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTeneHssMu U Jorapupmamu, HpeoOpa3oBaHust  APOOHO-pAMOHATBHBIX

BBIPAKCHUU;

IIP3 ymenue onepupoBaTh MOHATUSAMM: PalMOHAIbHBIE, UPPALHUOHAJIBHEIE,
MOKa3aTelibHbIe, CTENEHHbIE, JOTapu(PMUUYECKHUE, TPUTOHOMETPUUECKHE YPAaBHEHUS

M HCPABCHCTBA, UX CUCTCMBI;

IIP4 ymeHue omnepupoBaTh MOHATUSAMU: (YHKLHS, HENpepbIBHAS (PyHKIUS,
NPOU3BOJIHASA, TMEepBOOOpa3Has, ONPEEICHHBIH MHTErpall; YMEHHE HaXOJIUTh
NPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIMHA, MCMOIB3Yys CHPaBOYHBIE MaTepualbl;
UCCJIEIOBAaTh B MPOCTEUIIMX Ciy4yasX (QPYHKIUHM HA MOHOTOHHOCTb, HAXOJMTh
HauOOJBIINE U HAUMEHbIIINE 3HAYeHUS! (PYHKINI; CTPOUTH TpaUKH MHOTOUYJICHOB
C  HCHOJIb30BAaHMEM  amnmapaTta MaTeMaTH4eCKOro  aHalu3a; IpPUMEHSTh
IIPOU3BOJAHYIO IIpU pELIEHUHM 3aJa4 Ha JBIKEHHME, pEIIATh IPAKTUKO-
OPUEHTUPOBAHHBIE 3a/Jaydl Ha HauOOJbIIME M HAUMEHbIIUE 3HAYCHUs, Ha

HaXO0XKIACHUC ITYTU, CKOPOCTHU U YCKOPCHUSI;

IIPS yMeHuwe omnepupoBaTh TMOHATHSAMH: pallMOHAJIbHAS  (YHKIIHS,
nokazaTenbHass (YHKIMSA, cTerneHHas QyHKOus, Jorapudmuyeckas QGyHKIM,
TpUroOHOMeTpuueckue (yHKIMU, oOpaTHbIe (DYHKIIMH; YMEHHUE CTPOUTH IpaduKu
U3YYCHHBIX (YHKIHM, HCHONIB30BaTh TpauKud MPU H3YYCHUU IMPOILIECCOB H
3aBUCUMOCTEH, TIPU PEIICHUH 3a]a4 W3 JAPYTHX y4eOHBIX MPEIMETOB U 3a7ad U3

peaNbHOMN KU3HM; BhIpakaTh (OPMYyITaMH 3aBUCUMOCTH MEXIy BeTMUYNHAMU;

IIP6 ymeHue pemath TEKCTOBBIE 3aJayd PAa3HbIX TUIOB (B TOM YHUCJE Ha
MPOLIEHTHI, JOJM U YacTH, HA JABUKEHUE, pabOTy, CTOUMOCTb TOBAapOB U YCIHYT,
HAJIOTH, 3aJa4il M3 00JIaCTH yMpaBleHUS JTUYHBIMA U CEMEWHBIMU (pHAHCAMU);
COCTaBJISITh BBIPAXKEHUSA, YPABHEHHS, HEPABEHCTBA U WX CHCTEMBI IO YCJIOBHIO
3a/1auM, KCCJIENIOBATh MOJYYEHHOE PEIIeHWEe MU OLEHHBATh MPaBAONOJ00HOCTh

pe3yJIbTaTOB;

IIP7 ymeHue onepupoBaTh MOHATUSIMU: CpeHEe apuMeTHIeCKOoe, MEUuaHa,
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HaumOoJibllee W HauMMEHbIIEe 3HAYEHUs, pa3Max, JAHUCIEpPCUs, CTaHIApPTHOE
OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHUE U3BJIEKaTh, HWHTEPIPETUPOBATH
uH(poOpMaIMIoO, MPEACTABICHHYIO B Ta0nMIaX, Ha JaMarpammax, rpajukax,
OTPAKAIOLIYI0 CBOMCTBAa pEANbHBIX IPOLIECCOB U  SABIEHUI; IPENCTaBIATH
MH(pOpPMAIMIO C TOMOUIBI0 TAa0NMII U JUarpamMm; HUCCIEI0BaTh CTATUCTUYECKUE
JaHHBIE, B TOM YHUCJE C NMPUMEHEHHEM T'paPUUYECKUX METOJOB U 3IEKTPOHHBIX

CPEIICTB;

IIP8 ymeHne onepupoBaTh MOHATHSAMHU: CIy4YaWHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYyYaHHOTO COOBITHS; YMEHUE BBIYUCISTH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpadUUecKUX METOJOB; MPUMEHATH (OPMYIBI CIOXKEHHUS U
YMHO>KEHHUSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (DakThl M (DOPMYIBI MPHU PEIICHUU
3a/lay; OLEHWBATh BEPOSITHOCTU PEAbHBIX COOBITUH; 3HAKOMCTBO CO CIIyYailHBIMH
BEJIMYMHAMH; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YK CEN B

IMPUPOAHBIX U O6IHGCTB€HHBIX SABJICHUAX,

IIP9 ymenue onepupoBaTh TMOHATHUSMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN yroJjl, CKPEIIUBAIOIIMECS TIPSIMbIE, ITAPAIUICIBHOCTD U
NEPIECHAUKYISPHOCTD MPSMBIX U IUIOCKOCTEH, YTOJ MEXKAY MPSAMBIMHU, YTOJI MEXKIY
IPSAMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMHU, PAcCTOSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE MEXAY IMPAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSIMU;
YMEHHE WCIOJIb30BaTh NPU PEIICHUH 3a]ad HM3y4YeHHbIE (AaKThl U TEOPEMBI

IUTAHUMETPUH;, YMEHUE OIICHUBATH Pa3Mephbl 00BEKTOB OKPYKAIOIIET0 MUPA;

P10 ymMenwe omnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHUKa, KyO, Tapaielenunen, npuMa, nupamuaa, ¢urypa wu
MOBEPXHOCTh BpalleHUs, UWIUHADP, KOHYC, mmap, cdepa, cedeHus (UTypHI
BpallleHUs, IUIOCKOCTh, Kacaromascs cdepbl, HTWIMHApPA, KOHYyca, IUIOMIaAb
MOBEPXHOCTH MUPAMUJIbI, MPU3MBI, KOHYCa, UUWIUHIpPA, IUIOWAaab cPepbl, 00beM
Ky0a, NOpsIMOYrOJbHOTO TNapajuiesienuneaa, HUPaMUIbl, MPU3MbI, LWIWHJIPA,

KOHYCa, 1iapa, YMCHHC I/I306pa)KaTB MHOI'OI'PAHHHUKHW M IMOBCPXHOCTH BPAIICHU:I,
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X CEYEHUS OT PYKH, C MOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; YMEHHUE pACIO3HABaTh CUMMETPUI0 B TMPOCTPAHCTBE; YMEHHE

pacno3HaBaTb NpaBUJIbHBIC MHOT'OI'PAHHHUKH,

P11 ymMmeHue onepupoBaTh MOHATUSMU: JBUKEHHE B MPOCTPAHCTBE,
nofo0HbIe (GUTYphl B MNPOCTPAHCTBE; MCMOJIb30BAaTh OTHOILICHHE IUIOUIAACH

MOBEPXHOCTEN 1 00BEMOB MOJOOHBIX (GUTYp IIPU PEUICHUH 33/1aY;

IIP12 ymeHwe BBIUUCIATH TE€OMETPUUYECKUE BEJIUYUHBI (JJIMHA, YTOJ,
wionaab, 00beM, IJIOAb MOBEPXHOCTH), UCIOJb3YysSd H3YUYEHHBIE (DOPMYIBI U

MCTOABI,

IIP13 ymeHue onepupoBaTh NOHATUAMHU: NPSIMOYrOJbHas CHUCTEMaA
KOOpJIMHAT, KOOPAMHAThl TOYKH, BEKTOpP, KOOPIHMHATBHI BEKTOpA, CKaJISIPHOE
IPOU3BENICHHE, YTOJ MEXKAY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA
Ha YHUCJIO; HAXOJIUTh C IOMOUIBI0 M3YYEHHBIX (OPMYJ KOOPAMHATHI CEpelUHbI

OTPEC3Ka, paCCTOAHNUC MCIKAY ABYMS TOUYKAMMH,

IIP14 ymeHue BBIOMpATh TOAXOIANIANA HM3YYCHHBIM METOH JISI PEIICHUS
3a/1a4M, paclio3HaBaTh MarteMmaTHdeckwe (akThl WU MaTeMaTHYECKHE MOJICIH B
IPUPOJTHBIX W OOIIECTBEHHBIX SBJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH
MIPUMEPHI MAaTEMATUYECKUX OTKPBITUA POCCHMCKOM W MHUPOBOM MATEMATHYECKOU

HayKH.

P15 ymenue onepupoBaTh MOHATHUSIMH: ONpPEACIICHUE, aKCMOMa, TEOpema,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEeIbCTBO, PABHOCHIbHBIE (DOPMYIUPOBKH;
ymeHnue (QopmynupoBaTh 00paTHOE U  TMPOTHBOIOJIOKHOE  YTBEPXKICHUE,
MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, HCHOJIb30BATh METOJ MaTEMaTHYECKOM
WHIYKIWKW; TPOBOAUTH JIOKAa3aTelbHbIE PACCYKJECHHS TMpPU PpEIICHUH 3ajaad,

OLICHHUBATH JIOTUYECKYIO MPABUIIBHOCTD PACCYKICHUN;

P16 yMmenue omnepupoBaTh MNOHATHUSAMH: MHOXECTBO, MOJAMHOMXECTBO,

orcpalvu Haa MHOXKCCTBAMH, YMCHHC HCIIOJIb30BAaTh TGOpGTHKO-MHO)KCCTBGHHLIfI
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armapar aJjid ornucaHus peajJlbHbIX ITPOHCCCOB U SIBICHUN U IIpr pCIICHUMA 3a/1a4, B

TOM YHCIIE U3 JIPYTUX YUeOHBIX MPEIMETOB;

IIP17 ymenue onepupoBaTh NOHATUSIMU: T'pad, CBA3HBIN Tpad, nepeBo, LUKI,
rpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh W OINUCHIBaTh Tpadbl pa3IUYHBIMU

croco0aMu; UCIIONIb30BaTh Tpadbl IPHU pEeUICHUH 33/1aY;

IIP18 ymenue cBOOOAHO  OmEpUPOBATh  MOHATUSIMU:  COYETAHUE,
NepecTaHOBKa, YUCIIO COUYETaHUM, YUCIIO MepecTaHOBOK; OMHOM HploTOHA; yMeHue

NPUMEHSITh KOMOMHATOPHBIE (PaKThl U PACCYKJICHUS JIJISl PellIeHUs 3aa4;

IIP19 ymeHue onepupoBaTh MNOHATUSMU: HATYPAIbHOE YHUCIO, LEIOE YHCIIO,
OCTaTOK 10 MOJYJI0, PAllMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO, MHOKECTBA
HAaTypaJIbHBIX, UENbIX, pPAlUOHAIbHBIX, JECHCTBUTEIBHBIX YHCEN; YMEHHE
UCIIOJIb30BaTh MPU3HAKA JEJIMMOCTH, HAUMEHBIIMK OOMIMI  JenuTeNnb WU
HauMeHbllee oOlee KpaTHOe, ainroputM EBknMaa mpu pelleHud 3ajad;

3HAKOMCTBO C pa3JIMYHbIMHU IMO3UIITUOHHBIMHA CUCTCMAaMU CUHHUCIICHUA

IIP20 ymenue cBOOOAHO OMEPUPOBATH TMOHATUSIMH: CTENEHb C IIEJIBIM
[OKa3aTeleM, KOpPEHb HATypaJibHOM CTENEHH, CTENEHb C palMOHAJIbHBIM
[IOKa3aTeleM, CTENEHb C JIEHUCTBUTEIbHBIM (BELIECTBEHHBIM) IOKA3aTENEM,

norapudM Ymcia, CHHYC, KOCHHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA;

IIP21 ymeHue omnepupoBaTh MOHATHSIMU: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa yYPAaBHCHHH U HEPABEHCTB,
PAaBHOCUJIBHOCTh ~ ypaBHEHUW, HEPABEHCTB U  CHUCTEM, PpalMOHAJIbHbBIE,
HppalMoHaIbHEIE, MOKa3aTeJbHBbIE, CTEIICHHBIE, JorapupMUIecKue,
TPUTOHOMETPUYECKUE YpPABHEHHUS, HEPABEHCTBA U CHUCTEMbl, YMEHHE pellaTh
YpaBHEHHSI, HEPABEHCTBA M CUCTEMBI C MOMOILIBIO PA3IUYHBIX MPUEMOB; pEIIaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTpoM; MPUMEHSITh YpPaBHEHWUS,
HEPABEHCTBA, UX CHUCTEMBI JJIsl PEIICHUS MaTEeMaTHYECKUX 3a7ad MU 3ajad u3

pa3IUYHbIX 00J1acTel HAYKH U PeaIbHON KU3HU;
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P22 ymenue cBOOOAHO ONEPUPOBATH MOHATUAMM: rpaduK Q(YHKIUH,
oOpaTHast (QyHKUMs, KOMIO3ULUS (QYHKUHUM, JTUHEHHAsT (QyHKUHSA, KBaJpaTHUHAS
(GyHKUMSA, CcTeneHHas (QYHKUMS C LEeNbIM I0Ka3aTejaeM, TPUTOHOMETPUYECKHE
¢yHKUIMU, OOpaTHbIE TPUTOHOMETpUYECKHEe (YHKIMM, TOKa3aTeiabHas W
norapupmMuyeckas (YHKUHUUA; YMEHHE CTPOUTh rpapuku (YHKUUN, BBIIOIHSITH

npeoOpa3zoBaHus rpa@uKoB GyHKIINIA;

YMEHHE UCIO0JIb30BaTh TIpa@uKd (PYHKUUNA 71 M3Y4YEHUS TMPOILIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 3a/1a4 U3 JIPYTUX YU4eOHBIX MIPEAMETOB U U3 peaibHON

JKU3HHU; BbIPpAKATH Q)opMynaMH 3aBUCHUMOCTH MCKAY BCIIMYNHAMMU

yMEHHEe CBOOOJHO  OINEpPUPOBATH MOHSATUSIMU: YETHOCTh  (PYHKIUH,
NEPUOJUYHOCTh (DYHKIIMH, OrPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTH (DYHKIIHH,
SKCTpeMyM (YHKIMHM, HauOoiblllee W HauUMEHbIIee 3HaYyeHUs GQYHKIUU Ha

IMPOMECIKYTKC, YMCHHC IIPOBOJAUTL UCCICAOBAHNC (1)YHKLII/II/I;

YMEHHE HCIOIb30BaTh CBOMCTBA M rpaduku (QyHKIMA JUIsi  perieHus
yYpaBHEHH, HEPABEHCTB W 3a/iau C MapaMeTpamu; W300pakaTh Ha KOOPJUHATHOM

IJIOCKOCTH MHOYKECTBA PELICHUN YPABHEHU, HEPABEHCTB U UX CUCTEM;

P23 ymMmeHne cBOOOJHO OINEPUPOBATH MOHATUSIMH: TOCIEIOBATEIBHOCTD,
apumeTHUecKass Tporpeccusi, TeoMeTpuyecKkas IMporpeccusi, OEeCKOHEYHO
yObIBaromas reoMeTpuIecKas IIPOTPECCHS; yMEHUE 3a/1aBaTh

MOCJICTIOBATEILHOCTH, B TOM YHCIIE C TTIOMOIIBIO0 PEKYPPEHTHBIX (POpMYIT;

IIP24 ymenuwe oOnepupoBaTh TMOHATUSIMHU: HENPEPHIBHOCTh (GYHKIINH,
aCUMMTOTHl Tpaduka (QYHKIUU, TepBas W BTOpas NPOU3BOAHASA (HYHKIUH,
TCOMETPUYECCKUH W  (PU3WYECKHUN CMBICT  TMPOU3BOJHOM, TepBOOOpasHas,
OTIpEJICIICHHBI HMHTETPaANT, YMEHHWE HAaXOIUTh AaCHUMMTOTH Tpaduka (yHKIHH,
YMEHUE BBIUUCIATH TPOM3BOJIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U

KOMIO3UIIMK (PYHKIIUM, HAXOAUTh YpaBHEHHUE KacaTelbHOU K Tpaduky GyHKIUU;

YMEHUE HCMOJIb30BaTh MPOU3ZBOAHYIO [JIsi HCCIENOBaHUS (YHKIUH, IS
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HAXOXJCHHS HAWIYYIIEr0 PEUICHHS B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-
DKOHOMUYECKUX M (PU3MUECKUX 3ajlauax, Mg OMNpeAciCHUsT CKOPOCTH U
YCKOpPEHHUS; HaXOJUTh IUIOMAAU U 00beMbl (QUIYp C TOMOIIBIO HHTErpaia;
MPUBOJUThL  MOPUMEPHl  MAaTEMaTUUYECKOrO  MOJCIUPOBAHUS C  MOMOIIBIO

nudepeHIuanbHbIX YPaBHEHUM;

IIP25 ymenue onepupoBaTh MOHATUAMU: KOMILIEKCHOE YHCIIO, CONPSKEHHbIE
KOMIUIEKCHbIE YUCIa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4Hciia, GopMa 3amucH
KOMIUIEKCHBIX YHCell (TeOMEeTpUUYEecKasi, TPUTOHOMETpUYECKasi U alireOpanyeckas);
YMETh MPOU3BOAUTH apU(METHUECKHE JEHUCTBUS C KOMIUIEKCHBIMH YHCIIAMH;

MMPUBOAUTH IMMPUMEPHI NCTTIOJIB30BAHNA KOMITJICKCHBIX YHCCII;

IIP26  ymeHnue  CcBOOOJHO  ONEpUPOBATH  MOHATUSMU:  CpEIHEE
apumeTHyecKkoe, MeJIHhaHa, HauOoJblliee W HaUMEHbIIee 3HAYCHUS, pa3Max,
JUCIIEpCUs, CTAaHAAPTHOE OTKJIOHEHUE Ul ONMCAHUSA YUCIIOBBIX JaHHBIX; YMEHHUE
UCCIIEZIOBATh CTATUCTUUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM IpapuuecKux
METOZIOB U DJEKTPOHHBIX CPEACTB; TIpauuecKku HcCaea0BaTb COBMECTHBIE

Ha6JIIO,ZI€HI/I}I C IOMOIIbIO JUAIrpaMM paCCCUBAHUA U JIMHEMHOU perpeCCuu,

P27 yMeHME HaXOAWTh BEPOSTHOCTH COOBITUH C HCIIOJIH30BAHHEM
rpauueckux METOJOB; MPUMEHSTH IIJISl PEeIIeHUs 3aaad (pOpMyIbl CIOXKEHHUS U
YMHOKEHUSI BEPOATHOCTEH, (OpPMYITy MOITHON BeposAsTHOCTH, hopmyny bepryiy,
KOMOMHATOpHbIE (akTel W (QOPMYINBI; OIICHUBATh BEPOSTHOCTH PEATHHBIX
COOBITHI;  yMEHHE  ONepUpoOBaTh  MOHATUSAMH:  CIy4ailHas  BEIWYMHA,
pacrpeneneHue BEpPOATHOCTEH, MAaTeMaTUYEeCKOE OXKUJAHUE, JHUCIEPCHUS W
CTaHJApTHOE OTKIIOHEHWE CIy4YalHOW BETWYHMHBI, (DYHKIMH PpACIPEACIICHUS W
IJIOTHOCTH PABHOMEPHOTO, IOKA3aTEIbHOTO W HOPMAJIBHOIO pPACIpEICICHUM;
YMEHHE UCIIOJIb30BaTh CBOMCTBA U3YUYCHHBIX PACHPENCIICHUN JJIs PELICHUS 3a/1a4;
3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJNBIIUX YHCET, METOABl BBIOOPOUYHBIX
UCCIIEIOBAHUI; YMEHUE MPUBOJIUTH TPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIINX YUCET

B IIPUPOAHBIX U 06H_ICCTBCHHI)IX SBJICHUAX,
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IIP28 ymenue CcBOOOJHO ONEpUPOBATH MOHATHUSAMHU: TOYKA, MpsAMasd,
IUIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHMW Yrojl, ABYTPAHHBIM YIOJI,
TPEXTPAHHBIA YIOJI, MEPECEKAOINECs, NapauIeIbHblE W CKPEIIMBAIOIINECS
NpsIMbIE, MAPAUIETbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH, yron
MEXAY MPSIMBIMH, YTOJl MEXAY MPSIMOM U MIIOCKOCTBIO, YTOJ MEXY IUIOCKOCTSAMH;
YMEHHE MCMOJb30BaTh MPU PEIICHUH 3aJady HU3y4YeHHble (HaKTbl U TEOPEMBbI
IUIAHUMETPUH; YMEHHUE OLEHUBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MUDE;
yMEHHE ONEepUpPOBATh MOHIATUSIMHU: MHOTOTPAaHHUK, CEYEHHE MHOTOIpaHHUKA,
NpaBWIbHBIA MHOTOTPAaHHUK, TMpU3Ma, NOHpaMuja, QGurypa U MNOBEPXHOCTb
BpallleHHs], IWIMHIP, KOHYC, wap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUECHMS
KOHyCca WM UWJIWHJIpa, MapajUlelbHble OCH WJIM OCHOBAaHHIO, CEUEHHE IIapa,
IUIOCKOCTh, Kacaromascs cdepbl, HUIUHApPA, KOHYCAa; YMEHUE CTPOUTH CEUCHHUE
MHOTOTpaHHUKA, H300pa)»kaTh MHOTOTPAHHUKH, (QUTYPBl M TOBEPXHOCTH
BpalIEHUs, UX CEUYCHHS, B TOM YHUCJIE C MOMOUIBIO JIEKTPOHHBIX CPEJCTB; YMEHHE
NPUMEHSTh CBOMCTBA T€OMETPHUUECKUX (PUTYp, CaMOCTOATENBbHO (GOPMYITUPOBATH
OTIpeJIeNIeHHs] U3y4yaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M MpHU3HAKAX
reoMeTpuiecKux (puryp, 000CHOBBIBATh MJIM OMPOBEPraTh UX; YMEHHUE MPOBOJIUTH
Kiaccupukanuoo GUryp Mo pa3IudHbBIM TpPHU3HAKaM, BBITIOJIHATH HEOOXOJIUMBIC

AOITIOJIHUTCIIBHBIC ITIOCTPOCHU A

ITP29 ymenue cBOOOIHO ONIEPUPOBATH MOHATHAMU: TUIOMIATL GUTYPHI, 00beM
burypsl, BeIM4nuHa yriia, paCCTOSHUE OT TOYKHU JI0 TIIOCKOCTH, PACCTOSTHUE MEXKIY
NPSMBIMH, PACCTOSTHHME MEXIY IUIOCKOCTAMH, IUIOMAAb cdepbl, III0maas
MOBEPXHOCTH  TMHUpaMUABI, TMPU3MBI, KOHYycCa, I[WJIWHApa, O0BeM KyoOa,
MPSMOYTOJIFHOTO TapajuIeNieNuIe/[a, MHPAMUJIbI, MPU3MbI, WINHApPA, KOHYCA,

mapa; yMeHue HaXOJUTh OTHOIIEHUE 00BEMOB TTOIOOHBIX QUTYD;

P30 ymenwe CBOOOJHO  ONEpPUPOBATH  MOHATHSIMHU:  JIBHOKEHUE,
napasuieNibHbld IEPEHOC, CUMMETPUSI Ha IJIOCKOCTU M B MPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue MoAoOuUsl, MOJ00HBIE (PUTYpHl; YMEHUE PACllO3HABATHh pPaBHbBIE U
noAoOHbIe (PUTYPBI, B TOM 4YHCJI€ B MPUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHHE
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UCIIOJIb30BaTh ~ I'€OMETPUYECKUE  OTHOILIECHMS, HAXOAUTh TIE€OMETPUYECKHE
BEJIMYMHBI (IJIMHA, Yroj, IUIOIIAJb, OObEM) MPHU PELIEHUWU 3aJady U3 JPYTrux

y4eOHBIX IPEMETOB U U3 PEAIbHOM JKU3HU;

P31 ymenue cBOOOIHO ONEpUPOBATh MOHATUAMU: MPAMOYTOJIbHAs CUCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPJIAUHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa HAa YHUCIO, PA3JI0KEHUE BEKTOpa MO 0a3ucy, CKaIIpHOE
IPOU3BEJICHUE, BEKTOPHOE IPOU3BEICHUE, YIOJl MEXAY BEKTOPAMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIA U KOOPJAUHATHBIM METOJT JIJIsl PEIICHUs] T€OMETPUUECKHUX
3a/lay U 3374 APYTUxX y4eOHbIX MPEeJIMETOB; ONEpUPOBATH MOHATUSAMU: MaTpuLa 2

X 2 1 3 X 3, onpenenurenb MaTpULibl, FTEOMETPUUECKUN CMBICIT ONIPEAEIIUTENS;

P32 ymeHue MOJIEIMpPOBATH peajibHbIE CUTYyallMd Ha S3bIKE MaTEMAaTHKH;
COCTaBJISITh BBIPAYKECHUSI, YPAaBHCHUS, HEPABCHCTBA M WX CHUCTEMBI IO YCIIOBHIO
3aJla4d, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIM C HCIOJb30BaHUMEM armmapara
anreOpbl, UHTEPIPETUPOBATH MOJTYYEHHBINH PE3yJabTaT; CTPOUTH MaTEMaTUUYECKUE
MOJENH C MOMOIIBI0 FT€OMETPUUYECKUX MOHATHI U BEJIMYWH, PEUIATh CBSI3aHHBIE C
HUMH TpPakTHYECKWE 3aJlauyd; COCTAaBIIATh BEPOATHOCTHYKO MOJEIb U
UHTEPIPETUPOBATh TOJYYEHHBI pe3ylbTaT; pemaTh NPUKIAJHbIE 3aJa4u
CpeACTBAMHU MaTEMAaTUYECKOr0 aHalin3a, B TOM YUCJE COLUAIbHO-?)KOHOMUYECKOTO

1 GU3HUECKOr0 XapaKTepa;

P33 ymenue BBIOMpATh TOAXOAAIIMH METOA [JIs PEIICHHUS 3aa4u;
MMOHUMAaHHE 3HAYMMOCTH MATEMAaTHKH B M3YYCHHUH NMPUPOJHBIX M OOIICCTBEHHBIX
MPOLIECCOB U SIBJICHUH; YMEHUE PACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPBI MATEMATHYECKUX OTKPBITUHA POCCUUCKOMN
Y MUPOBOM MaTeMaTUYE€CKOW HAYKH.

B pesynprate ocBoenust ydeOHOro mpeamera OVIL.03 Marematnka Ha
yrayOJIeHHOM YPOBHE 00YJAIONTUICS JOMIKEH
3Hamb:

31 noHSATHE  palMOHAJIBHOIO  4ucia, OECKOHEYHOM  JAECATUYHOMN
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NEePUOINYECKOI ApoOU; onpeeeHre KOpHs n-i CTENEHU, ero CBOMCTBA; CBOMCTBA
CTENIEHU C palMOHAJIbHBIM  T[IOKa3aTelieM; CBOWCTBA  (PYHKIUHA, CcXemy
UCCEeNOBaHUS  (YHKUMHU; ONpENENIeHUEe CTENEeHHOHM (YHKUMH; TOHATHE
MPPALMOHAIBHO YPABHEHUS;

32 omnpeneneHne MokazaTebHOW (GYHKIIMU U €€ CBOMCTBA; METO/Ibl PEIICHUS
MOKA3aTeNbHbIX YPaBHEHUH W HEPABEHCTB U HUX CHUCTEM; MOHATHE Jorapudma,
OCHOBHOE JIOrapu(MHUUecKoe TOXJIECTBO U CBoMcTBa JorapudmoB; Gopmyiy
nepexoja; ompezeneHue jorapupmudeckod QyHKIMU U €€ CBOMCTBA; MOHSITHE
JorapuMUYECKOro  ypaBHEHHS M HEpPAaBEHCTBA;  METOAbl  pElIeHUs
JorapuMUYECKHX  ypaBHEHUM;  alTOPUTM  pEHIeHUs  JorapuMUUYECKUX
HEPABEHCTB; MOHATHE KOMOMHATOPHOM 3a7a4l U OCHOBHBIX METOJIOB €€ pellIeHUs
(mepecTaHOBKH, pa3MEUICHUs, COUYETaHHUs 0e3 TMOBTOPEHUS U C TMOBTOPEHHUEM);
MOHSTUE JIOTMUECKOW 3a/aud; MpUéMbl pElIeHUs] KOMOWHATOPHBIX, JIOTMUECKUX
3aJlay; JIIEMEHTHI TPadOBOTO MOIECIMPOBAHUS;

33 noHsATHA CUHYyCa, KOCUHYCA, TAHTE€HCA, KOTAaHT'€HCa IMPOU3BOJIBHOTO YIJIA;
paJllaHHOM Mepbl yIUIa; KaK OIPENeNsTh 3HAKM CHUHYCA, KOCMHYCa W TaHIEHCa
IIPOCTOTO apryMeHTa 0 YE€TBEPTIM; OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA;
JI0Ka3aTeIbCTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXIECTB; (OPMYIJbl CHHYCA,
KOCHHYCa CyMMBl M PAa3HOCTH ABYX YIJIOB; (hOpPMYJbl JBOWHOTO YIJa; BBIBOJ
dbopMyn TNpuBENEHHUS; OINpEACIICHUEe apKKOCHMHYCa, apKCHHYCa, apKTaHTeHca H
dbopMynbl ISl pelIeHns] TPOCTEUIITUX TPUTOHOMETPUIECKUX YpaBHEHUI; METOIbI
pEIICHHs] TPUTOHOMETPUYECKUX yPaBHEHHI; 00JIaCTh OMpeNeNieHNusI 1 MHOXKECTBO
3HAUYEHUN DIIEMEHTAPHBIX TPUTOHOMETPUUYECKUX (YHKIHA, TPUTOHOMETPHUUECKHUE
(GyHKIIMH, X CBOWCTBA U rpaduKH;

34 OCHOBHBIE OHATHS CTEPEOMETPHUN; AKCUOMBI CTEPEOMETPUU U CIIEACTBUS
U3 AaKCUOM CTEPEOMETPHUH; IIOHATHE IIOBEPXHOCTH TIE€OMETPUYECKUX TEIN;
MPUKJIAJHOE 3HAYEHUE TEOMETPHUM; OMNPEAECICHUE MapaJUICIIbHOCTH NPSMBIX;
BO3MOXHBIC CIIy4al B3aHUMHOTO PACIIOJNIOKEHUS JBYX NPAMBIX B MPOCTPAHCTBE,
NpAMOM M IUIOCKOCTH; OIPEAEIICHUE MNapauledbHbIX IIOCKOCTEH; CBOMCTBA H

MPU3HAKU MMAPAUICIIBHOCTU TMPSIMBIX W IUIOCKOCTEW; OIMPEIACICHHUE YIJIA MEXKIY
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JIBYMsI TPSMBIMU; ONpPEACIICHUE TeTpa’jpa W Mapajulesienunesa; IMOHSITHE
MEPHNEHIUKYIIPHOCTA TNPSAMOM M TJIOCKOCTH; CBOMCTBA M  MPHU3HAKHU
MEPIEHIUKYIIPHOCTA MOPSIMBIX M TJIOCKOCTEH; OMNpeeseHrne MeprneHanKyIsipa u
HaKJIOHHOW; OIPEAEICHUE yria MEXAy NpsIMOM M IUIOCKOCTBIO; OINPEACICHUE
JIBYTPAHHOTO YIJIa; TIOHATHE TMEPICHAUKYISIPHOCTH TIUIOCKOCTEH; TMOHSTHE
TPEXTPAHHOIO YIJIA.

35 BuABI MHOTOTPAHHUKOB; BHUJIBI TMPABWIHHBIX MHOTOTPAHHUKOB U
AJIEMEHTOB HMX CHUMMETPHUM; D3JIEMEHThl KOHyca: BepllIWHA, OCh, 0O0pa3zyrolas,
OCHOBAaHME; DJIIEMEHTHl LWJIMHIpPA: OCHOBaHUS, OCh, OOpa3zyomas; (QopmMysl
wiomaad OOKOBOM U TOJHOM TOBEPXHOCTH IWIMHAPA, KOHYCA; JJIEMEHTHI
YCEUEHHOT0 KOHYyca; (OpMyibl IUIONIAAM OOKOBOM M TOJHOM MOBEPXHOCTH
IWIMHIpa, KOHyca W YCEYEHHOro KOHyca; ompeneneHue cdhepbl U 1I1apa;
ypaBHeHue cdepsl; popmyiy iomanu chepsl GopmMynsl 00beMa MPSIMOYTOIBHOTO
napajulesienuienia; TeopeMy o o0bemMe MNpsMoN mpusMbl; GopMmyny oObeMa
muInHApa; Gopmyiry oobema mmapa; Gopmyily Iiomanu cepsr;

B pesynbrate ocBoenusi yduebHoro mpeamera OVIL.03 Maremarnka Ha
yriay0JIeHHOM YPOBHE 00 yUYaroIIMiics T0KEeH

ymemp:

Y1 cBoOogHO oOmepupoBaTh OCHOBHBIMU TIOHSTHUSIMH, OIpPEAEICHUSIMU,
OCHOBHBIMU BHJIAMH ONPEJICIICHNUI, OCHOBHBIMH BUJAMH TEOPEM;

Y2 npoBoIUTH TOKa3aTENbHBIC PACCYKIACHHUS HE TOIBKO JUIsi 0OOCHOBAHUS
UCTUHHOCTH YTBEPXKICHUH, HO U B CUTYyallUsIX NOBCEIHEBHOW KU3HHU, MPHU
peleHnuy 3a1a4 U3 Jpyrux npeaMeToB;

Y3  BBHINOJNHATH  BBIYUCIEHUST W CTAHJAPTHBIE  TOXKJIECTBEHHBIE
nmpeoOpa3oBaHusl  TPUTOHOMETPUYECKUX,  JOTapUPMUUYECKHUX,  CTCIEHHBIX,
MPPALUOHAIBHBIX, I€HCTBUTEIBHBIX BBIPAXKECHUN;

Y4 pemate pa3Hble BUAB MAaTEMAaTUYECKUX YPABHEHHUU U HEPABEHCTB U UX
CUCTEM, PA3JIMYHBIMU METOJJAMU PELICHUS;

¥YS Bianerb OCHOBHBIMH TeopemMaMu U (PopMyrnamu, NPUMEHSITh UX MPHU

PCHICHUHN N AOKA3aTCIbCTBC PA3HBIX MATCMATHYCCKUX 3aaa4,
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Y6 cocraBnaTe M pemiaTh YpPaBHEHUS, HEPABEHCTBA, WX CHCTEMBI IIPU
peleHuy 3aaay.

Y7 npumeHaTs  IpocTerIne [IpOrpaMMHBIE CpelacTsa  IIpu
pELICHUN MaTEMaTUYECKUX 3a1a4;

Y8 npumeHsATh MaTEMaTHYECKHE 3HAHMS K HCCIEIOBAHHUIO OKPYXKAIOILIETO

Mupa (MoJenrpoBaHue (PU3NUYECKUX MPOIECCOB, 3aa4l SKOHOMUKH).

5. COAEPKAHE YYEBHOI'O NIPEJIMETA

HaumenoBanue Coaep:xkanue yueOHOro Matepuasa u GopmMbl OpraHu3auN
pa3/ieJioB H TeM AeITeJIbHOCTH 00yUYalommXxcst
1 2
BBenenne Martemartuka B HayKe, TEXHUKE U SKOHOMUKe. MaremaTHka B

MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUUECKOHN JIeATEIbHOCTH.
Henu nzydenns mareMatuku pu ocBoenuu npodeccuit CI10. 3agaun
M3Y4YEeHUs MaTeMaTuku pu ocBoeHuu npodeccuit CI10.

Pazgen Aaredpa

Tema 1. Copep:xaHue y4e0HOro marepuaJja
PasButue nonaTusi | HarypanbHbIe U 1ienbie yncia. PanonansHble ynca.
0 4ucJie Apudmernueckue AeMCTBUS HAll PAllUOHAIBHBIMY YUCIIAMHU.

JeiictBurenbHbie uncna. Mppanunonansaeie uncia. [IpubamkeHHbe
BbIyKcieHusi. OTHOCUTENbHAs MOrPEeIHOCTh. Pacuér nmorpemHocTu

CYMMBI U TIPOU3BEICHHUSL.

Pacuér norpenrHocty u3mepeHus JMHbI 1 00bEMa. KomrekcHbie

yncna. ApudmMernyeckue 1eHCTBUS Ha KOMIUIEKCHBIMU YHCIaMH.

IIpakTnyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyueHHvim memam. Ycmuwiii

onpoc.

Tema 2.

KopHu, crenenu u Jjorapupmol

Tema 2.1 Conepxanue yueOHOro Marepuasa

Kopnu u crenenn. | Onpenenenue crenenu. CpoiictBa creneHeil. Kopenb N-oii cteneHmu.
CBoiicTBa KOpHEHl N-011 cTeneHu. Penenue 3a1a4 ¢ CMOJIb30BaHUEM
KopHel. MppaunoHanbHble ypaBHeHUs. Pelienne nppaioHanbHbIX
ypaBHeHuH. CTeneHs ¢ paluoHaIbHBIM NoKa3arenaeM. CBolicTBa
CTENEHEH ¢ palMOHAIbHBIMU NIOKa3aTesIMU. Beiuncienue crenenein
yepe3 KopHU. [IpuBeneHne creneHei K OJHOMY OCHOBaHHIO
IIpeo6pazoBanue BelpaskeHH. PemieHre npocTedmx ypaBHeHHH.

Tema 2.2 Jlorapudmsl. Onpenenenue. CroiicTBa norapudmo. OCHOBHOE

Jlorapudm. JorapupmMuuecKoe ToxaAecTBo. Ilepexo kK HOBOMY OCHOBAHUIO

Jlorapudgm uncaa. | norapudmos. Jlorapudmuyeckas ¢pynkuus. CoiictBa u rpaduk
norapudpmuueckoit pynkuuu. Jlorapupmuueckue ypaBHEHHs.
Jlorapudmuueckue HepaBeHCTBA. CHCTEMBI JIOTapU(YMUIECKUX
YpaBHEHUM.
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Tema 2.3
IIpeoOpa3oBanue
ajiredpanvecKux
BbIPAKEHH .

[Noxa3zatenpHast Gpynkuus. CBoiicTBa U rpaduk moxkasareabHOU
¢ynkuuu. [Tokazarenbusie ypaBHeHus. [lokazaTenbHble HEPAaBEHCTBA.
CucTeMbl MOKa3aTEebHBIX YPaBHEHHH.

KonTtponesnast padota Ne 1

IIpakTHyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyueHHvim memam. Ycmuwii
onpoc.

Paspnen I'eomerpust

Tema 3.
IIpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

ConepxxaHue yueOHOro Marepuaja

Jloruueckoe cTpoeHHe Kypca reOMeTpur. AKCHOMBI CTEPEOMETPUH.
CrnencTBus akCMOM CTepeoMeTpuu. B3anMHOe pacnoioskeHue npsMbIX
B npocTpaHcTse. [lapanienbHOCTh NPSAMON U MIIOCKOCTH.
[TapamtenpHOCTB TI0CKOCTEN. [IeprIeHIMKYISIPHOCTD PSAMOU U
miockocTy. [lepneHauKynsp U HaKJIOHHAsA. YTOJI MEXY MPSMbIMHU.
Yrois Mexay IpsMOM U TUIOCKOCTBIO. JIBYIpaHHBIN yroJl. Yol Mexay
IJIOCKOCTSIMU.

[IepneHMKYISIPHOCTB IBYX ILUTOCKOCTEN. I 'eoMeTprueckue
npeoOpazoBaHus mpocTpancTBa. [lapamnensHbiil mepeHoc. CuMmMeTpust
OTHOCHUTEIBbHO MIockocTu. [lapanienbHoe mpoeKTHpOBaHuE.
N300pakeHne npocTpaHCTBEHHBIX PUTYP.

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3adanuti) no uzyueHHvim memam. Ycmuwiii
onpoc.

Pasnesn KomOMHaTopuka, CTATHCTHKA U TEOPHUS BEPOATHOCTEM

Tema 4.
KomOunaTopuka.
DJIeMeHTbI
KOMOUHATOPUKH

Conep:xanue y4eOHOro marepuaJja

OcHoOBHbIE IOHATHA KOMOMHATOPUKH. 3a/1a4Hl Ha MOJICYET YUCIIa
MEepEeCTAaHOBOK. 3aJ]a4i Ha MOJCYET YKcia pa3MelIeHU. 3agauu Ha
nojcueT yucia couetanuii. ®opmyna 6maoma Herotona. CoiicTBa
OuHOMUHANBHBIX KOd(hdunuenTos. Tpeyronasuuk Ilackans. [Ipasuia
koMOuHaropuku. [IpaBuno cnoxenus. [IpaBuno ymuosxenus. [IpaBusno
BKJIFOUEHUS-UCKITFOUEHUS.

IIpakTnyeckmne 3aHATHS:
Pewenue 3a0au (kapmouex-3adaruii) no uzyueHHvim memam. Ycmuwiii
onpoc.

Paznen I'eomerpus

Tema 5
Koopaunatsl u
BEKTOPbI

Conepxanue yueOHOro Marepuasa

[IpsimoyronbHast (IeKapToBa) CHCTEMa KOOPUHAT B IIPOCTPAHCTBE.
Bekrop Ha nminockoctu. CBoicTBa BEKTOPOB Ha MIOCKOCTU. CBA3b
MEXy KOOpANHATAMU M BEKTOpaMU. Y paBHEHUE NPSAMOl. YpaBHeHHe
cdepsl. YpaBHeHue miockoctu. CepennHa oTpeska. Bekropsl B
npocTpaHcTBe. Moyib BekTopa. PaBeHcTBO BekTOpoB. CiokeHue
BEKTOPOB. YMHOKEHHE BEKTOPa Ha yucio. Pa3inoxkeHue BeKTopa Mo
HalpaBJIeHUAM. YTOJI MKy ABYMs BekTopamH. [Ipoekius BekTopa
Ha ocb. Koopannats! BekTopa. CKaJIsipHOE IPOU3BE/IEHUE BEKTOPOB.
CBoJCTBa CKaISIPHOTO IPOU3BE/ICHUS BEKTOPOB.

KonTtposnpHas padota Ne 2

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3a0danuii) no uzyueHHviM memam. Ycmmolii
onpoc.
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Pasznen Aareopa

Tema 6. OcHOBBI
TPUTOHOMETPHU.

Tema 6.1
OcHoBHBIE
NOHSATHS.
OcHoBHBIE
TPUTOHOMETPUYECK
He TOkK/1ecTBa.
IIpeodpa3oBanue
NMpoCTeHIIuX
TPUTOHOMETPUYECK
HX BbIPAaKEHHH.

Conepxxanue yueOHOro Marepuasa

N3mepenue yruos. [lepeBon u3 rpasgycHOM MephI yIia B paJuaHHyIO U
oOpatHo. BpamarenbHoe aBukeHue. Beiuucienne koopauHar
HEKOTOPBIX TOYEK OKPYKHOCTH. OIpeielieHne OCHOBHBIX
TPUTOHOMETPUYECKUX ornepanuid. @opMyiibl npusBeacHUs. PopMyIbl
oaHOro aprymenTa. @opmyisl cinoxeHus. @opMyiibl ABOMHOTO
aprymenTa. @opmyIibl IOJOBUHHOTO aprymenTa. ®opmynbl CyMMBbI U
pasHoctu. [IpeobpazoBanue BeipakeHuid. CBoiicTBa U rpaduk
¢ynkuuu cunyc. [locrpoenue rpaduka ¢pynkiun cunyca. CBoiicTBa u
rpaduk pyHnkuuii kocunyca. [Tocrpoenne rpadurka GyHKIun
kocuHyca. CoiicTBa u rpaduk ¢pyHkiuid Tanrenca. CBoncTBa u
rpaduk ¢pyHkunii kotanrenca. [Ipeo6pasoBanue rpapukoB
TPUTOHOMETPUUECKUX (PYHKIIMH

Tema 6.2
Tpuronomerpuyec
KHe YPaBHEHHUS U
HepaBeHCTBa

ApKcuHYC, apKKOCHHYC, apkTaHreHc. Haxoxnenue 3HaueHui
apKCUHYyCa, apKKOCUHYCA, apKTaHreHca. CTaHAapTHBIE PEIIECHUs
ypaBHeHUH. YacTHbIE Cilydan JUIsl PEIICHHs IPOCTENIINX YPaBHEHUM.
Anrebpandeckue npeodpazoBaHusl TPUTOHOMETPUUECKUX YPaBHEHUH.
Tpuronomerprdeckue HepaBeHCTBA. Pemenne npocrenmmx
TPUTOHOMETPUYECKUX YpaBHEHHUU. Pemenne ypaBHeHN METO0M
3aMEHBbI IEPEMEHHON

[Tonmwxkenune nopsiaka ypaBHeHud. Mcnons3zoBanue
TPUTOHOMETPHUUYECKUX (POPMYJI CII0KEHUS U CIEICTBUM U3 HUX.
OnHOpOAHBIE YPaBHEHUS.

KontponbHas padorta Ne 3

IIpakTnyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyuennvim memam. Ycmuwiii
onpoc.

Tema 7. ®yHKkuNM
u rpadpukm.
Crenenneble,
nokasarteJjbHble,
JorapupmMudeckmne
U
TPUTOHOMETPHYECK
ue PyHKUMH.
OopaTtHble
TPUTOHOMETPHYECK
e PyHKUMHU

Conep:xaHue y4eOHOro MmaTepuaJja

Oynkiuu. O61acTh ONMPEISICHUS ¥ MHOYKECTBO 3HAYEHU .
Haxoxnaenue ob6mactu onpe/esieHus U BbIUMCICHUE 3HaYeHHH
¢bynkuuii. Crioco6s! 3aaanus QyHkuu. I'paguk dyHKIIH.
UccnenoBanue ¢pynkuuu no ee rpaduxy. CBoricTBa (HyHKIIHIA.
YeTHOCTh U HEYETHOCTh PYHKIMN. OTpaHUUEHHOCTD (DYHKIIHIA.
[lepuoguunocts GyHKIKUNA. MOHOTOHHOCTH PYHKIIUNA. DKCTPEMYMBI
¢byukuii. HanGonpiee u HauMeHsblee 3Ha4YeHUsS PYHKIUH.
I'pacdmueckas untepnperanusa. ApudmeTuyecKue ornepauu Hal
¢byuakiusamu. [puMeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH. JInHEHHbIE
¢byakun. MHorouneHHsie GyHKIMHU. ParmonanbHbie (yHKIIHH.
Crenennsie GpyHKIIUU ¢ IPpOOHBIM MoKazareraeM. OCHOBHBIE
TpuroHoMerpuueckue GyHkiuu. [lokasarensHbie U JorapudmMuyeckue
¢ynkuuu. O0paTHble QYHKIUH.

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouek-3adanuii) no uzyyeHHviM memam. Ycmmulii
onpoc.

Pazgea I'eomerpus

Tema 8.

\ Coaepikanue yueOHOro MaTepuajia
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MHoOrorpaHHuKHU U
KpYyIJible TeJia.

[IpoctpaHcTBO U €ro XxapakTepucTuku. IIpocTpancTBEHHBIE TENA.
Mpmuororpannuku. [Ipusma. [lapamienenunen. Iupamuna, eé

Tema 8.1 JJIEMEHTBHI.

MHOrorpaHHHuKHU

Tema 8.2 [Ipssmoit tunuHAp, ero 3inemMeHTsl. [IpsAMoi KOHyC, €ro 3JIEMEHTHI.
Tena n Yceuénnslit konyc. Ceuenus xonyca. [lap. Chepa.

MOBEPXHOCTH

BpallleHus

Tema 8.3 O6bem u ero usmepenue. Enunuiel usmepenus: oobema. O0bemMbl
HN3mepenus B MHOTOTpaHHUKOB. OOBEM U MJIOLIAAb TOBEPXHOCTH KyOa. O0beM U
reoMeTpuM TUTOIIA/Ih TIOBEPXHOCTH Napaenenumnena. O0beM H Iiomaib

MMOBCPXHOCTHU ITPU3MEIL. O0BeM u rmiomaab NOBEPXHOCTH MUPaAMH/IbI.
O6bembl Ten BpamieHust. O0beM U IIJI01A (b TOBEPXHOCTH IIapa.
O6bem U TIoIIaAb MOBEPXHOCTH KoOHYca. OObeM U TUIONIAb
MOBCPXHOCTHU UIIUHAPA.

KonTposnbHas pabora Ne 4

IIpakTHYecKue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyuenHvim memam. Ycmuwiii
onpoc.

Paznen Hauayia MmaTeMaTH4ecKOro aHaJIu3a

Tema 9.
ITocaenoBaTeabHOC
TU. [IponzBoanas.

Copep:xaHue y4e0HOro MmaTepuaja

Yucnossle nociienoBarelbHOCTH. CHOCcOOBI 3a1aHNUA U CBOIICTBA
YUCIIOBBIX NOCienoBaTenpHocTel. [Ipupaiienue aprymenra u
¢dbyakuun. Onpenenenne mpou3BoaHON. DopmyTbl
muddepenurpoanus. PopMysbl CyMMbl U Tpou3BeaeHs. DOpMyIIbI
YMHOeHUS (YHKIIMU HA 4UCiIo U 9acTHoro. {uddepenumpoBanne
cnoxHbIX QyHKuud. [IpousBoaHas nmokazareabHON (YHKIIHH.
[IpousBoanas norapudmuueckon Gyakuun. [IpousBoHas crerneHHON
¢dbyakuun. ['eomeTprdeckuii CMBICT TPOU3BOAHON. MeXaHUYeCKU
CMBICIT TPOU3BOAHON. MeToa nHTepBaioB. JlocTaTouHbIN MPpU3HAK
BO3pacTaHus, yosiBaHus pyHkuuu. McciaenoBanue HeMpepbIBHOM
(yHKIIMY HA MOHOTOHHOCTS. [Ipr3HaKu MaKkCMMyMOB, MUHUMYMOB
¢bynkun. OTbICKaHUE TOYeK dKcTpeMyMa pyHkiuu. Hanbonbinee u
HauMeHblIee 3HaueHue QPyHkuu. Cxema uccienoBaHus GyHKIUH.
[TocTpoenue rpagukoB GyHKIUH.

KontponbsHas pabora Ne 5

IIpakTH4ecKkue 3aHATHUA:
Pewenue 3a0au (kapmouex-3a0danuii) no uzyueHHviM memam. Ycmmoiii
onpoc.

Tema 10.AnTerpan
1 ero NpuMeHEeHHe.
IlepBooGpa3nas n
HHTErpaJl.

Conepxanue y4eOHOro Marepuasa

Omnpenenenue neppooOpazHoil. OCHOBHOE CBOMCTBO IEPBOOOPA3HOM.
Tpu npaBuna BeluncaeHus nepsooodpasnoil. Murerpan.3amaya o
IUIOIIaM KPUBOJMHENHOM Tpanenuu. M3mepenne mioniany.
Axcuomsl momtaau. @opmyna Hetoton-Jlelouuna. Boruncinenue
IJIOLIAIeH KPUBOJIMHENHBIX Tpanenui. IIpoctpancTBeHHbIE TENA.
3anaua 006 oObeMe MPOCTpaHCTBEHHBIX Tel. VHTerpanbHas ¢popmyna
oObema. BriBo n3BECTHBIX (POPMYII.
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IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyueHHviM memam. Y cmmuoiii
onpoc.

Pa3nes KomOunaTopuka, cTaTHCTHKA U TEOPHUS BePOSITHOCTEH

Tema 11.
DJIeMeHThI Teopuu
BEPOSITHOCTEI.
DJIeMeHTbI
MaTeMaTH4YeCKO
CTATHCTHKHU

Conepxxanue yueOHOro Marepuasa

Co06biTue. BepositHOoCTh coObITHA. C10’KEHUE U YMHOKEHUE
BeposiTHocTel. [loHaTHE 0 HE3aBUCUMOCTH COOBITUH. [{ucKpeTHas
CllyJaiiHasi BeTMYMHA. 3aKOH PACTIPECIICHHS JUCKPETHON CIIydaitHOM
BenuuuHbl. [lonarue o 3akone Oospiux uncen. [IpeacraBnenue
naHHbIX. ['eHepanbHas cOBOKymHOCTh. Beibopka. Cpennee
apudmernyeckoe. Meauana. 3agaun MaTeMaTHYECKON CTATUCTHKHU.

IIpakTHyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuti) no uzyuenHvim memam. Ycmuwiii
onpoc.

Pazgen Auredpa

Tema 12.
YpaBHeHusi u
CHCTEMBI
YPaBHEHHI.
HepageHncrsa.
Hcnoab3oBanue
CBOICTB U
rpagpukoB
dyHkuuii mpu
pelieHuun
YPaBHEHUI U
HEPaBeHCTB.

Copep:xaHue y4eOHOro marepuaja

VYpaBHEHHUs U cUCTEMBI ypaBHEHUH. JINHEHBIE U KBaIpaTHBIE
yYpaBHEHUS U CUCTEMbI ypaBHeHHH. PalinoHanbHbple ypaBHEHUS U
cucTeMbl ypaBHeHH. MppannoHaibHble ypaBHEHUS U CUCTEMBbI
ypaBHeHuH. [loka3aTenbHble ypaBHEHHS U CUCTEMBI YPABHEHUN.
TpuroHomeTprdecKkue ypaBHEHHs U CUCTEMbI YPABHEHUH.
HepasenctBa. PaimonansHbie HepaBeHCTBA. MppannoHaibHbIE
HepaBeHCTBa. [lokasarenpHble HEPaBEHCTBA. TPUTOHOMETPUYECKHE
HEpaBEHCTBA. PAaBHOCHIIBHOCTh YPAaBHEHMI, HEPABEHCTB U CUCTEM.
OCHOBHBIC ITIPUEMBI UX PEIICHUA. Pa3inokeHne Ha MHOKHUTEIIH.
Brenenue HoBbIX HensBecTHBIX. [loacTanoBka. ['paduueckuii meTo.
KontponsHas padorta Ne 6

IIpakTnyeckmne 3aHATHS:
Pewenue 3a0au (kapmouex-3adaruil) no uzyueHHvim memam. Ycmuwiii
onpoc.

6. TEMATUYECKOE IIVNTAHUPOBAHTE I10 YYEBHOMY

MNPEJIMETY
No HaumeHoBaHme pa3nenon Bcero Jexnun IIpakTHyeckne
n/n 3aHATHA
1. BBenenue 2 1 1
2. AnreOpa u Hauana aHanu3a 102 44 54
3. I'eomerpus 61 25 34
4 BeposTHOCTB A CTAaTHUCTHKA, 19 10 9
JIOTUKa, Teopusi rpadoB U KOMOMHATOPUKA
Htoro 184 80 98
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[Ipu peanuzanuu copepkanusi 0011e00pa30BaTEILHOIO YYEOHOTO MpeIMeTa

OVIIL.03 Marematuka B mpenenax ocBoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO

o01iero oOpazoBaHus ¢ MoJgydyeHUeM cpeanero oomero oopazosanus (IIIIKPC):

Buja yueoHoii padoThi O0bem yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl 282
Oobs13aTesibHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 184
B TOM YHCJIE:

JCKITUU 80

MPAKTUYECKHUE 3aHATHS 98

KOHTPOJIbHBIE PaOOTHI 6
CamocTosTenpHas padoTa 00yJaronerocs 92
IIpome:xkyTounasi arrectauus B popme s3K3amMeHa 6

7. YYEBHO-METOAUYECKOE N MATEPHAJIBHO-TEXHHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1.

Onuncanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAuMOM JIA

OCyIIeCTBJIEHUSI 00Pa30BaTeIHLHOI0 MPoIecca

Ne
n/n

HaumenoBanme cnenuaJbHbIX
NOMEIEeHU ¥ MOMeIeH 1151
CaMOCTOSITEJIbHOM PadoThI

OCHAILIEHHOCTD CHEIHAJLHBIX IOMEeHu 1
MOMeIlleHU 1JIsl CAMOCTOATEIbHO padoThI

KabuHer MaTeMaTHKH LIS
MPOBEICHUST KOMOUHHPOBAHHBIX
(JIEKITMOHHBIX ), MPAKTHYCCKUX
3aHSATUI, KOHCYJIbTHPOBAHHUSI
CTY/ICHTOB, TEKYIIIETO KOHTPOJIS 1
MIPOMEKYTOYHOMN aTTeCTaIUH.

416200, ActpaxaHckasi 001acTh,
EHoTaesckuit paiioH, c.

EnotaBka, yn.UnuepuHa, 23 «A»

Aynurtopus Ne 54

o KomMruiekt yueOHO# Mebenu

e [lepeHOCHON MYJIbTUMEIUINHBIA KOMILIEKT

e Jloctyn Kk mHOOPMAITMOHHO —
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHEeT»

e Mogenu reomeTpudeckux GUryp, HUPKYIb,
TPAHCTIOPTUP, TUHEIKA, TAOIUIIBI U MJIAKATHI 110
TeMaM MpeaMera

7-Zip GNU OTKpbITOE JTUIIEH3UOHHOE
cornamtenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OtkpbiToe
IuIeH3uoHHOE cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
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beccpouno.

VLC media player GNU Lesser General
Public License, version 2.1 or later.
beccpouno

KasperskyEndpointSecurity. Jlunensus
nerctByet 10 16.03.2024

Yandex O6payzep. becruiatHoe nmporpamMmmuoe
obecrnieueHue. beccpouHo

2 | bubnuoTeka, YNTAIBHBIN 3471

Kommnnekr yueOHo# mebenun

[IepeHOCHOM MYIIBTUMEUNHBIN KOMIUIEKT
Joctyn Kk “HPOPMAIIOHHO —
TEJIEKOMMYHUKAIIMOHHOMU ceTn «HTepHeT»

3 aBTOMaTH3UPOBAHHBIX pabOYNX MECTa,
CTOJ - 4 T,

CTyn — 8 WT.,

[Tonkmrouenue k cetn MHTEpHET

1 o0ecrieueHre TOCTyIIa B AJICKTPOHHBIN IMOPTAaT

YHHBEPCHUTETA U K DIIEKTPOHHBIM OHONMNOTEYHBIM
cucTeMaM

7-Zip GNU OTKpbITOE JUIIEH3HOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OtkpebiToe
munensuonHoe cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

VLC media player GNU Lesser General Public
License, version 2.1 or later.  Beccpouno
Kaspersky Endpoint Security.
JInnensusineiicreyerno 16.03.2024

Yandex Opayzep. becriatHoe mporpammHoe
obecrieuenne. beccpouno

7.2.PexomenayemMas gutepatypa (43 ¢eaepajibHOro nepeyHs)

a) OCHOBHAas yueOHasl JuTeparypa:

1. MaremaTtuka. AnreOpa u Hayaia MaTeMaTHueckoro ananuza. 10 kiacc.

VYriny6neHublil ypoBeHb. YueOHuK - Mep3nsak A. I'., Homuposckmii 1. A., [lonsikoB
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B. M.; moxn penakuuen Ilomoneckoro B. E.. M3marensctBo IIpocsemenne— M.
2021r.

2. Maremartuka. AnreOpa v Hayaja MaTeMaTuyeckoro ananusa. 11 kiacc.
VYrnyonennbiii ypoBeHb. YueOuuk - Mepaisk A. I'., Homuposckuii J[. A., Tlonsikos
B. M.; moxn penmaknuen Ilomonsckoro B. E.. M3marensctBo Ilpocsemenne— M.
2021r.

3. Maremartuka. ['eomerpus. 10 kiacc. YrinyOneHHbIH ypOBEeHb. Y YeOHUK
- Mepznsak A. I'., Homuposckuii JI. A., IlomskoB B. M.; mox penakiuei
[Togonsckoro B. E.. U3natenscTBo [Ipocsemenne— M. 2021r.

4. Maremartuka. ['eomerpus. 11 kiacc. YrinyOneHHbIH ypoBeHb. Y YeOHUK
- Mepznsak A. I'., Homuposckuii JI. A., IlomskoB B. M.; mox penakiuei
[Togonsckoro B. E.. U3narensctBo [Ipocsemienue— M. 2021r.

0) 10MOJIHUTEIBLHAS yueOHast JJuTepaTypa (B T.4. CJI0BApPH)

1. Anre6pa u Hauana Marematudeckoro aHanu3sa. 10-11 kmaccel. (0a30BbI U
yray6neHHsiit ypoBan) — AnumoB ALILL., Konsrun FO.M. u ap.

2. 'eometpus. 10 — 11 kiaccel. ba3oBblii U yriyOaeHHBIH YPOBHU. ATaHACSIH
JI. C., Byty30B B. ®@., Kagomues C. b..

B) NlepeYeHb YUeOHO-MeTOANYECKOro odecrneyeHus:

1. Y4eOHo-MeToIMUecKnii KoMIUIeKC 1o yuyeOHomy mpeamety OVII.03

Marematuka.

I') HHTEPHET-PecypcChbl:

1. www. fcior. edu. ru (MadpopManmoHHBIE, TpPEHUPOBOYHBIE U
KOHTPOJIbHBIE MaTEPHUAaJIbl).

2. www. school-collection. edu. ru (EmuHas koJuleKIuH IUGPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

1) 3JIEKTPOHHO-0UOJIMOTEYHbIE CHCTEMBbI:

1. DnexTpoHHO-0uOIIMoTeuHascucteMa«lPRbooks»

(http://www.iprbookshop.ru/)

2. OO0pazoBarenbHO-U31ATEIBCKUI LEHTP «AxanemMusy
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http://www.iprbookshop/

(http://www.academia-moscow.ru /)

3. DnekrponHas oopa3oBarenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHU OPTAHU3ALMU OBYYEHUA IO YYEBHOMY

HPEIMETY JIA UHBAJIMIOB U JIMI] C OT'PAHUYEHHBIMU

BO3MOKXHOCTSAMHA 310POBbBAI.

I[HH O6yanOI_HI/IXCSI N3 4YuCjla HWHBAJIWAOB W JHUIO C OI'PpaHHUYCHHBIMH

BO3MOXHOCTAMHA 3O0POBbS Ha OCHOBAHUU TIMCbMCHHOI'O 3asABJICHUSA yqe6HBIﬁ

npeamer  OVYIILO3

Marematuka

peanusyeTcs ¢

y4ETOM

0COOEHHOCTEN

HCI/IXO(I)I/IBI/I‘IGCKOI‘O pas3BUTHUA, HWHAUBUIAYAJIBHBIX BO3MOXKHOCTEM M COCTOSIHUS

3J10pPOBbS.

9. KOHTPOJIb U OLUEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

NNPEIMETA
Pe3ynbrarer oOydeHust Kon | IIposeps DOopMBI U METOBI KOHTPOJIS U OLICHKH
(JTMYHOCTHBIE, IPEMETHBIE, | Pe3y eMbIe pPE3YIbTATOB OOyUEHUS
METaInpeMETHBIC) JIbTa | yMEHU: Tekylmuii KOHTPOJIb [Tpomexyroun
TOB | W 3HAHUS as aTTecTalus

JAUYHOCHHbLE
JIP1 oco3Hanue JIPI | 31,32, 35 | llpakmuueckue 3ansamus 6 Drzamen
00yJaroIuMucs V1, V2, | popme pewenus 3adau,
POCCHICKOM IpaXJaHCKOM V3, V4, BbINOJIHEHUSI KOHMPOJIbHBIX
HACHTUYHOCTH; V5, Ve, pabom, kapmoueKk-3a0aHutl,

Y7, V8 YCMHO20 onpoca
JIP2 roToBHOCTB K JIP2 | 31,32, 35 | llpakmuueckue 3ansamus 6 Drzamen
CaMOpPa3BUTHIO, VI1,V2, | ¢popme pewenus 3adau,
CaMOCTOSTEIbHOCTH U V3, V4, BbINOJIHEHUSL KOHMPOAbHBIX
CaMOOIIPEICTICHUIO V5, Ve, pabom, kapmouek-3a0anuil,

Y7, V8 YCMHO020 Onpoca.
JIP3 wamuume motuBanuu xk | JIP3 | 33,34 Ilpaxmuueckue 3ansamusi 6 Dxzamen
00yUYEHUIO U JTMYHOCTHOMY V2, V2, ¢opme pewenus 3a0au,
Pa3BUTHIO V3, V4, BbINOAHEHUS KOHMPOIbHbLX

V5, V6, | pabom, kapmouex-3adanuii,

Y7, V8 YCMHO020 onpoca.
JIP5 roTOBHOCTB U JIP5 | 32, 33, Ipaxmuueckue 3auamus 6 Dxzamen
CIOCOOHOCTh 35 @opme pewenus 3a0ad,
oOyuaronuxcs Y2, V2, BbINOJIHEHUS. KOHMPOJIbHBIX
PYKOBOJCTBOBAThLCS V3, V4, | pabom, kapmouex-3a0anui,
chopMUpPOBAHHO V5, V6, | yemnozo onpoca.
BHYTPEHHEHN NO3ULIUEH V7, V8

JIMYHOCTH, CHCTEMOM
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http://moodle.aucu.ru/

IIEHHOCTHBIX OpI/IeHTaI_II/IfI,
IMO3UTUBHBIX BHYTPCHHHUX
yOSKICHHIA,
COOTBETCTBYIOLIUX
TpaAUIUOHHBIM LIECHHOCTAM
pPOCCUNCKOro 00111eCcTBa

JIP6 pacmiupenue JIPG6. | 31, 32, llpakmuueckue 3anamus 6 | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6. | 33, 34, ¢opme pewienus 3a0au,
OTIBITA JICATEITHHOCTH B 1 35 8bINOIHEHUSL KOHMPONbHBIX
IpoLecce peanu3anuu V2, V2, | pabom, kapmouek-3adanuil,
OCHOBHBIX HaIlpaBJICHUI V3, V4, | yemnoeo onpoca.
BOCIIUTATEIbHOMN V35, Ve,
NEITEILHOCTH, B TOM YHCIIE y7 V8
JIP6.1 chopMUpOBaHHOCTH
rpak JaHCKOM MO3ULINHU
oOydaronierocs Kak
aKTUBHOTO U
OTBETCTBCHHOTO WICHA
pOCCHUICKOTO 001IIeCTBa
JIP6 pacmmpenue JIP6. | 31, 32, IIpakmuueckue 3anamus 8 IK3amen
YKU3HEHHOTO OTIBITA U JIP6. | 33, 34, ¢opme pewrenus 3a0au,
OTIBITA JICATEITHHOCTH B 4 35 8bINOIHEHUS KOHMPOTbHBIX
MPOIIeCcCe peaTn3aiuu V2, V2, | pabom, kapmouek-3aoanuti,
OCHOBHBIX HaIlpaBJICHUI V3, V4, | yemuozo onpoca.
BOCHUTATEILHOMN V5, Ve,
JIEITEILHOCTH, B TOM YHCJIC V7. V8
JIP6.4 roTOBHOCTB
MIPOTUBOCTOATH UCOTOTHH
AKCTPEMH3MA,
HaI[MOHAJIU3MA,
KceHogoouu,
JTUCKPUMMHALIUY TIO
COLIMANIbHBIM,
PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

JIP6. | 31,32, Ilpakxmuueckue 3ansamusi 6 IK3amen
JIP6 pactmpenne JIPG. | 33, 34, popme pewenus 3adau,
KU3HCHHOT'O OTIBITA 1 9 35 BbINONHEHUSL KOHMPOILHBLX
OIIbITa NEATCIILHOCTH B V2, V2, | pabom, kapmouex-3adanui,
Tipoliecce peausaiin. V3, V4, | yemnozo onpoca.
OCHOBHBIX HaIpaBlIEHUH V5, V6.
BOCITUTATENbHO I V7, V8

JIeITeILHOCTH, B TOM YHCJIE
JIP6.9 nennocTHOE
OTHOIIICHHUE K
roCyAapCTBEHHBIM
CUMBOJIaM, UCTOPUYECKOMY
Y IPUPOTHOMY HACJEANIO,
MaMsSITHUKaM, TPaJAuLIHsIM
HapooB Poccun,
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NocTHXeHusM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPYAE;

JIP6. | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
JIP6 pacmmpenne JIPG. | 33, 34, popme pewenus 3a0au,
KA3HCHHOT'O OTIBITA 1 13 35 BbINOJIHEHUS KOHMPOIbHBIX
OHbITa NCATCILHOCTH B V2, V2, | pabom, xapmouex-3adanuii,
Tporecce peanusannu. V3, V4, | yemnozo onpoca.
OCHOBHBIX HAIIPABJICHHUI Vs, V6,
BOCITMTATENHEHOM V7. V8
JEATENEHOCTH, B TOM YHCIIE
JIP6.13 cniocobHOCTH
OLICHMBATh CUTYALUIO U
NPUHUMAThL OCO3HAHHBIE
PEIIEHNUs, OPUEHTUPYSCH HA
MOPaJIbHO-HPABCTBEHHEIE
HOPMBI U IEHHOCTH;

JIP6. | 31, 32, llpakmuueckue 3ansamus 6 Oxzamen
JIP6 pacmmpenne JIPG. | 33, 34, popme pewenus 3a0ay,
KA3HCHHOT'O OTIRITA 19 35 BbINOJIHEHUS KOHMPOIbHBIX
OIbITa NEATCIBHOCTH B V2, V2, | pabom, xapmouex-3adanuii,
TIpOLECCE peannsaiin. V3, V4, | yemnozo onpoca.
OCHOBHBIX HAIIPaBJICHUIH V5, V6,
BOCIIUTATCIIBHON y7} \%3
JEATENBHOCTH, B TOM YHCIIE
JIP6.19 roToBHOCTH K
CaMOBBIPAKEHHIO B PA3HBIX
BUJIAX UCKYCCTBA,
CTPEMJICHHE MPOSBIIATH
KauecTBa TBOPUYECKOM
JAMYHOCTH;

JIP6. | 31,32, Ilpaxmuueckue 3ansamus 6 IK3amen
JIP6 pacuiupenne JIPG. | 33, 34, popme pewenus 3a0au,
KH3HCHHOT'O OTIbITa 20 35 BbINOJIHEHUS KOHMPOJIbHBLX
OIIbITa ACATCIBHOCTH B V2, V2, | pabom, kapmouek-3adanuii,
Tiporiecce peaiusatnn. V3, V4, | yemnoeo onpoca.
OCHOBHBIX HaITPaBJIEHHIA V5, V6,
BOCITMTATENLHOM V7. V8

JeATeIbHOCTH, B TOM YHUCIIe
JIP6.20 cpopMUpOBaHHOCTD
3JI0pPOBOTO M O€3011aCHOTO
oOpasa XHU3HH,
OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY
3J10pOBBIO;
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JIP6. | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
JIP6 pacuupenne JIPG6. | 33, 34, (popme pewenus 3aday,
KA3HCHHOT'O OTIRITA 1 26 35 BbINOIHEHUS. KOHMPOIbHBIX
OIIbITa ACATCIRHOCTH B V2, V2, | pabom, kapmouex-3adanuii,
TIpoLecce peainsaiin. V3, V4, | yemnozo onpoca.
OCHOBHBIX HAIPaBJICHUHT V5. V6,
BOCITUTATEILHOM V7 V8
NEeSITEIILHOCTH, B TOM YHUCJIC
JIP6.26 TOTOBHOCTH U
CIIOCOOHOCTH K
00pa30BaHUIO U
caMm000pa30BaHMIO Ha
MPOTSKEHUU BCEH )KU3HU;

JIP6. | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
JIP6 pacuupenne JIPG6. | 33, 34, popme pewenus 3a0ay,
KA3HCHHOT'O OTIBITA 1 30 35 BbINOIHEHUS KOHMPOIbHBIX
OHbITa NCATCILHOCTH B V2, V2, | pabom, xapmouex-3adanuii,
TIpOTECCE pealnsaiii V3, V4, | yemnozo onpoca.
OCHOBHBIX HaIPaBJICHUH V5, V6,
BOCIIUTATCIIBHOU y7} A\
JESITEILHOCTH, B TOM YHUCJIC
JIP6.30 ymenue
MIPOTHO3UPOBATH
HeOIaronpusTHEIE
9KOJIOTHYECKHE
MOCJIEICTBUS
MpePUHIMAEMbIX
JNENCTBUM, IPEOTBPALIATh
uXx;
JIP6 pacuiupenue JIP6 | 31, 32, Ilpaxmuueckue 3auamus 6 IK3ameH
YKU3HEHHOTO OTbITA U JIP6. | 33, 34, ¢opme pewenus 3a0au,
OTIbITA JIEATEIHLHOCTHU B 32 35 8bINOIHEHUS KOHMPOIbHBIX
MpoIECcCe peann3aluu V2 V2, pabom, kapmouek-3a0aHutl,
OCHOBHBIX HaIlpaBJICHUI V3, V4, | yemuozo onpoca.
BOCIUTATEILHOMN V5, Ve,
JIESITEILHOCTH, B TOM YHCJIE V7. V8
JIP6.32 chopMupOBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U
0OIIECTBEHHOM MPAKTUKH,
OCHOBAaHHOTO Ha JTUAJIOTe
KYIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYTHTYPHOM MUPE;
MemanpeomemHuole

MPI | 31,32, Ipaxmuueckue 3ansamus 6 OKzamen
MP1 ocBoennbre 33, 34, popme pewenus 3aay,
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00yJaroIuMucs 35 8bINOJIHEHUS KOHMPONbHBIX
MEXKIIPEMETHBIC TIOHATHS V2, V2, | pabom, kapmouek-3adanuii,
U YHUBEpCAJIbHbIE YUeOHbIE V3, V4, | yemnoeco onpoca.

neicTBUs (peryisiTuBHbIE, V5, Ve,

II03HABATCIILHEIC, V7, V8

KOMMYHHKATUBHBIE);

YVIIAS, YVYIIIS,

YVIIA13, YVIII18,

YVIIA22, VK3, YKIS,

YKI6, YKAS, YK/11,

YPL6, YPI10, YP17

MP2 criocoGHOCTE UX MP4 | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
WCIIOJIb30BaHUS B 33, 34, ¢opme pewienus 3adau,
MO3HABATEIHLHON U 35 8bINOIHEHUSL KOHMPONbHBIX
COIMAILHOM MPAKTHUKE, V2, V2, | pabom, kapmouex-3a0anuti,
TOTOBHOCTH K V3, V4, | yemnoeo onpoca.
CaMOCTOSITENIBHOMY V35, Ve,

IJTAHUPOBAHUIO U V7. V8

OCYILIECTBIICHUIO y4eOHOU

NESITCITLHOCTH,

OpraHu3anuy yueGHoro

COTPYJTHUYECTBA C

MeJarornyecKuMu

pabOTHUKAMHU U

CBEPCTHUKAMH, K YU4aCTHUIO

B ITIOCTPOECHUU

VHIUBUTyaIbHON

00pasoBaTenbHON

TPaeKTOPHUU;

YVIIAL, YYIIA3, YVILIS,

YVIIA18, YKA2, YPAL,

YPNI2, VP15, YPJI12

MP3 osmagenne HaBeikamMu | MP5 | 31, 32, Ilpaxmuueckue 3auamus 6 Oxzamen
y4eOHO- 33, 34, ¢opme pewrenus 3a0au,
HCCIIEI0BATEILCKOM, 35 BbINOJIHEHUSL KOHIMPOAbHBIX
MPOEKTHOM U COIMaIbHOM V2, V2, pabom, kapmouek-3a0anuil,
JIEATENbHOCTH; V3, V4, YCMHO020 onpoca.

YVILA7, YYIIO9, V5, Ve,

YVIIA12, YVYIIA21, YPO9, V7, V8

YPII10

npeomemmnoie

[IP1 Bnagenne MeTogamMu 1IP1 31, 32, | l[lpakmuueckue 3anamusl 6 IK3amen
JI0Ka3aTeJbCTB, 33, 34, | dpopme pewsenus 3adau,
ITOPUTMAMH PEIICHHUS 35 8bINOIHEHUS KOHMPOIbHBIX
3a/1a4y; yMEHUE V2, V2, | pabom, kapmouek-3adanuii,
¢dbopmynupoBathb V3, V4, | yemnozo onpoca.
OIIPENEICHUs, AaKCHOMBI U V5, Ve,

TEOPEMBI, IPUMEHSATD UX, V7, V8

MIPOBOJINTH JIOKA3aTEIbHbBIE
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paccyXJeHUS B XOIe
pelIeHus 3a/1a4;

YVIIA(MN)6,

YYIAMUNU)17,

YKI(MN)3

[1P2 ymenue onepupoBats | [IP2 | 31,32, | [Ipakmuyeckue 3ansamus ¢ | IK3ameH
MOHSATUSAMHU: CTCTICHb 35 ¢opme pewienus 3a0dau,
qHcia, Jorapudm 4rcia, VI, V2, | gvinonnenus KoHmponohvix
YMEHHUE BBITIOIHATh V3, V4, | pabom, kapmouex-3adanuii,
BBIUHCIICHUE 3HAYCHUHN U V5, V6, | yemnoeo onpoca.
npeoOpa3oBaHus V7, V8

BBIPA)KEHUH CO CTEIIEHAMH

u jorapudmamu,

npeoOpa3oBaHust JpOOHO-

palMoHaIbHBIX

BBIPAKEHUM;

YVITI(MU)1,

YVIIA(MN)6,

YVYIIAMU)10

[1P3 ymenue onepupoBare | [IP3 | 31,32, | [Ipakmuyueckue 3anamus 6 IK3amen
MTOHSATHSMH: 35 ¢opme pewenus 3a0au,
paloOHaNbHEIE, VI, V2, | eeinonnenusi KonmponbHvix
HppaIoHaNIbHEIE, V3, V4, | pabom, kapmouex-3adanuii,
MoKasaTelIbHEIE, V5, V6, | yemuozo onpoca.
CTEIICHHBIC, V7. V8

norapuMudeckue,

TPUTOHOMETPUYECKHE

YpaBHEHHUS U HEPABEHCTBA,

UX CUCTEMBI;

YVIIA(MU)1,

YVIIA(MN)6,

YVITII(MI)10

[1P4 ymenue onepupoBars | [IP4 | 31,32, | llpakmuueckue 3ansamus 6 IK3ameH
MOHATUSAMH: QYHKITUSA, 35 ¢opme pewenus 3a0au,
HernpepbIBHAs QYHKIINS, V1, V2, | seinonnenusi KohmponbHvix
MPOU3BOIHAS, V3, V4, | pabom, kapmouex-3adanuil,
nepBooOpasHas, V35, V6, | yemnozco onpoca.
OIpeICIICHHBINA HHTETPa; 7, V8

yMEHHE HaXOJIUTh
MIPOU3BO/IHBIC
ANIEMEHTAPHBIX (PYHKIINH,
UCIOJb3Ys CIPaBOYHBIE
MaTepHalibl; UCCIE0BaTh B
MPOCTEHIINX CITydasx
GyHKIIMM Ha
MOHOTOHHOCTb, HAXO/IUTh
HauOoJIbIINE U
HaUMEHbIINE 3HAaYeHUs
(GyHKLUI; CTPOUTH
rpauKu MHOTOYJICHOB C
UCIOJIb30BAHMEM arllapara
MaTeMaTHYeCKOTO aHAJIN3a,
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MIPUMEHSITH POU3BOTHYIO
MIPY PEIICHUH 3319 Ha
JBUKCHHE; PEIIaTh
MIPAKTHKO-
OPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOJIBIINE U
HauMEHbIINE 3HAaYEHNS, Ha
HaX0XJICHUE TyTH,
CKOPOCTH M YCKOPEHHUS;
YVIII(MU)1,
YVITJI(MIN)6,
YVITJI(MI)10

[IP5 ymenue onepupoBath
MOHATUSAMU: pallMOHATIbHAS
(GyHKIMS, TOKa3aTeNbHas
(GyHKIMS, CTENEeHHas
byHK1IHS,
norapudmudeckas
byHKIIHS,
TPUTOHOMETPUUECKHE
GbyHKIMH, 00paTHBIE
(GyHKIMH; yMEHUE CTPOUTH
rpaduKu U3y4eHHBIX
(hYHKIIMHA, UCTIOB30BAThH
rpauKy Mpu U3YICHUH
IIPOLIECCOB U
3aBUCUMOCTEH, MpH
pelIeHnH 3a1a4 U3 APYrux
Y4eOHBIX MPEIMETOB U
3aJa4 U3 peaybHOM KU3HH;
BbIpaXkaTb (opMysIaMu
3aBHCUMOCTH MEXIY
BEJIMUYUHAMY;
YYIIA(MU)1,
YYIIA(MN)6,
YYIAMM)10

1IP5

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
Y7, V8

Ipakxmuyeckue 3anamus 6
¢opme pewienus 3adau,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmouek-3a0aHuti,
YCmHO20 onpoca.

Dxzamen

[1P6 ymenue pematsb
TEKCTOBBIE 33/1a4H Pa3HbIX
TUIIOB (B TOM YHCIIE HA
MIPOLIEHTHI, O U YacTH,
Ha JIBIDKEHUE, paboTy,
CTOMMOCTH TOBAapOB U
yCIyT, HAJIOTH, 3aJIa4H U3
obnacTu yrnpaBieHHs
JTUYHBIMU U CEMEHHBIMH
(buHaHCaMM); COCTABIATh
BBIPKEHUS, YPABHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI
0 YCIIOBUIO 33/1a4H,
HCCIIeIOBATh MOTYYEHHOE
pelIeHne U OLIEHUBATh
MPaBAOIO00HOCTh

1IP6

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUS KOHMPOTbHBLX
pabom, kapmouek-3a0anuil,
YCMHO20 Onpoca.

Drzamen
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pe3yJIbTaTOB;
VYIII(MI)11,
VYIIJI(MA)16,
VK(MI)4

[IP7 ymenue onepupoBathb
MOHATHUSIMH: CpeIIHEe
apudmeTnyeckoe, MeIuaHa,
HauboJIbIIee U
HaMMEHbIIIee 3HAYCHNS,
pa3max, Iucrepcus,
CTaHJAPTHOE OTKIIOHEHHE
YUCJIOBOTO Ha0Opa; yMEHUE
W3BIICKATh,
MHTEPIPETUPOBATH
uHpopmaluio,
MIPEJICTaBICHHYIO B
Ta0nuIax, Ha JUarpaMmax,
rpadukax, oTpaxxarollyro
CBOMCTBA peabHBIX
MPOLECCOB U SIBJICHUI;
MIPECTABIIATh
nH(}OpPMALIKIO C TOMOUIbIO
Ta0JIUL U AUarpaMm;
UCCIIEeI0BATh
CTaTUCTUYECKHUE JIaHHBIC, B
TOM YHCJI€ C TPUMEHEHUEM
rpau4IecKux METOJIOB U
AIIEKTPOHHBIX CPE/ICTB;
YVIIA(MU)1,
YVIIA(MN)6,
YVITII(MI)10

11P7

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuyeckue 3anamus 8
¢opme pewenus 3adau,
8bINOJHEHUS. KOHMPOJIbHBIX
pabom, kapmoueK-3a0aHutl,
YCmHO20 onpoca.

Dxzamen

[TP8 ymeHue onepupoBath
MOHATUSIMU: CITy4alHbIN
OIIBIT U CITy4alHOE
coObITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS,
YMEHHE BBIYUCIIATH
BEPOSITHOCTH C
HCIOJIb30BaHUEM
rpaduyecKkux MEeTo0B;
MIPUMEHSTH (POPMYIIBI
CJIOKE€HUS U YMHOXKEHUS
BEPOSITHOCTEH,
KOMOMHATOpHbIE (PAKTHI U
(bOopMyITBI IPU PELICHUH
3a/1a4; OLIEHUBATH
BEPOSTHOCTH PEATIbHBIX
COOBITHI1; 3HAKOMCTBO CO
CIIy4ailHIMHM BEJIUYHHAMMU;
yMEHUE MPUBOAUTH
MIPUMEPHI POSIBICHUS
3aKOHA OOJBIINX YHCEN B

1IP8

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUSL KOHMPOTbHBIX
pabom, kapmouek-3a0aHutl,
YCMHO20 Onpoca.

Drzamen
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MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSIX;
YVITI(MU)1,
YVITJI(MIN)6,
YVITJI(MI)10

[1P9 ymenue onepupoBathb
MOHATHUSMU: TOUKA, NpsAMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIN yroJl,
CKpPEILMBAOIIHECS TIPSIMBIE,
[apajuIeIbHOCTb U
MEPIEeHIUKYJIIPHOCTD
MPSAMBIX U IUTOCKOCTEM,
YToJ MEeXAY IpSIMbIMU,
YTOJI MEXAY IPIMOMN U
IJIOCKOCTBIO, YTOJI MEXTY
IJIOCKOCTSIMU, PacCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE MEeXIy
MPSIMBIMU, PACCTOSTHHUE
MEXY MIIOCKOCTSIMH;
YMEHHE UCII0b30BaTh PU
pEILIeHNH 3a]1a4 U3y4YEeHHbIE
(hakThl U TEOPEMBI
IUTAaHUMETPUH; YMEHHE
OIICHUBATh pa3Mephl
00BEKTOB OKPY>KAIOIIETO
MUpa;

YVIIA(MU)1,
YVIIA(MN)6,
YVITII(MI)10

11P9

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus 8
¢opme pewienus 3a0dau,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmoueK-3a0aHutl,
YCmHo20 onpoca.

Dxzamen

[TP10 ymenue onepupoBath
MOHATHIMHU:
MHOTOTPaHHUK, CEUCHUE
MHOTOTpaHHUKA, KYO,
napajuiefienunes, npusma,
nupamuaa, purypa u
MOBEPXHOCTH BPAIICHHUS,
UWINHID, KOHYC, [Iap,
cdepa, ceueHus Gurypsl
BpAaIIeHHUS, TIIIOCKOCTb,
Kacaroascs cepsl,
HWJINHPA, KOHYCAa,
IUIOIIA/Ib TOBEPXHOCTH
MUPaMHU/IbI, IPU3MBI,
KOHYyca, IIMINHIPA,
wiomazas chepsl, 00beM
Ky0a, MpsIMOYT'OJILHOTO
napauieNienumnenaa,
MIUPaMHU/IbI, IPU3MBI,
WINHPA, KOHYCAa, I1apa;
yMeHHUe U300paxarb

1IP10

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUSL KOHMPOTbHBIX
pabom, kapmouek-3a0aHutl,
YCMHO20 Onpoca.

Drzamen
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MHOTOTPaHHUKHU U
IIOBEPXHOCTH BpAIlICHHUS, UX
CEUEHUs OT PYKH, C
IIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U
AJIEKTPOHHBIX CPE/ICTB;
YMEHHE pacro3HaBaTh
CUMMETPHUIO B
[IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh PaBUIbHbIE

MHOTOTPaHHUKH;

YYIagMM)1,

YVYIIAMN)6,

YVYIAMU)10

[1P11 ymenue onepupoBars | [IP11 | 31,32, | [Ipakmuyeckue 3ansamus ¢ | IK3ameH
TIOHSATUSMH: IBIDKCHHUE B 35 ¢opme pewienus 3a0au,
MIPOCTPAHCTBE, M0I00HbIE VI, V2, | svinonnenus koHmponohvix
¢burypsl B IpOCTPAHCTBE; V3, V4, | pabom, kapmouek-3adanuii,
HUCIIOJIB30BaTh OTHOIIICHUE V5, V6, | yemnozo onpoca.
IIJIOIIAJIEH TOBEPXHOCTEN U V7, V8

00BeMOB MOJOOHBIX QUTYP

MIPU PEIICHUHN 33/1a4;

YVYIIAMU)1,

YVITII(MN)6,

YVITII(MI)10

[TP12 ymeHue BBIYUCTATD IIP12 | 31,32, llpakmuueckue 3ansamus 6 Drzamen
reOMEeTPUYECKHE BETMUHHBI 35 @opme pewenus 3aoau,
(nmiHa, yro, Imiomasb, V1, V2, | eeinonnenusi KohmponbHvix
00BeM, IJIOIIATb V3, V4, | pabom, kapmouex-3adanuii,
MMOBEPXHOCTH ), UCTIOJIB3YS V5, V6, | yemuozo onpoca.
M3y4eHHbIE (OPMYITBI U V7, V8

METO/IbI;

YVIIA(MU)11,

YVIIA(MU)16,

YKA(MN)4

[1P13 ymenue onepupoBats | [IP13 | 31,32, | IIpakmuyeckue 3anamus 8 Ix3zamen
MOHATUSAMM: 35 ¢opme pewienus 3aoau,
MPSAMOYT0JIbHAsA CUCTEMA V1, V2, | ebinonnenusi KohmpoibHvix
KOOPJIMHAT, KOOPIMHATHI V3, V4, | pabom, kapmouex-3adanuil,
TOYKH, BEKTOD, V35, V6, | yemnozo onpoca.
KOOPJIMHATHI BEKTOPA, Y7, V8

CKaJISIPHOE TIPOU3BEICHHUE,
YToJl MEXIY BEKTOpaMH,
CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOpa Ha
YHCII0; HAXOIUTh C
MOMOIIIBIO U3YYEHHBIX
(bopMyn KOOPIMHATHI
CepeNHbI OTpE3Ka,
paccTosiHie MEXTY IBYMsI
TOYKaMHU;

YYII (M),
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VYTIJI(MI)6,
VYTII(MI)10

[1P14 ymenue BbIOUpaTh
MOAXO AU U3Y4CHHBIN
METO/T JUTSI PELICHHS
3aJlauM, pacro3HaBaTh
MaTeMaTH4ecKue aKThl U
MaTeMaTHYEeCKUE MOJICITH B
MPUPOHBIX U
OOIIIECTBEHHBIX SIBICHUSIX,
B UCKYCCTBE; YMCHHE
MIPUBOANUTH TIPUMEPHI
MaTeMaTHIEeCKUX OTKPBITHI
POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH.
YVYIIAMU)11,
YVYIIAMU)16,
YKI(MIN)4

1IP14

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakmuyeckue 3anamus 6
Gopme pewenus 3a0ad,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmoueK-3a0aHutl,
YCmHO20 onpoca.

Dxzamen

[TP15 ymenue onepupoBath
TIOHSATUSMH: OTIPEJICIICHHE,
aKCcHoMa, Teopema,
CIIeICTBHE, CBOICTBO,
MPU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE
(hopMYyTUPOBKH; YMEHHUE
dhopmyaupoBaTh 0OpaTHOE
Y TIPOTHBOTIOJIOKHOE
YTBEPKICHHE, PUBOIUTH
MPUMEPHI U
KOHTPIIPUMEPHI,
HCIIOJIb30BAaTh METOJ
MaTeMaTHYEeCKOM
WHJIYKITUH; TTPOBOIUTH
JI0OKa3aTeIIbHbIC
pacCyXJIeHUs TIPU PEIICHUH
3a7a4, OLICHUBATh
JIOTUYECKYIO MTPaBUIBHOCTh
pacCyXIeHNM;
YVYIIAMUN)1, YKI(MN)S,
YPA(MN)2 , YPJI(MN)3

IIP15

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

IIpaxkmuueckue 3ansamus 8
¢opme pewenus 3a0au,
8bINOTHEHUS. KOHMPOJIbHBIX
pabom, kapmouek-3a0aHuti,
YCMHO20 onpoca.

Dxzamen

[IP16 ymenue onepupoBaTh
MOHATUSMH: MHOKECTBO,
MMOJIMHOKECTBO, OTIEPALINH
HaJl MHO>KECTBAMU; YMEHUE
HCIIOJIb30BATh TEOPETHKO-
MHOYECTBEHHBIU anmnapar
JUISl OTIMCAHMSI PEATTbHBIX
MPOLECCOB U SIBJICHUI U
MIpU PEILICHUHU 3a/1a4, B TOM
qHClie U3 JPYruX y4eOHBIX
MPEAMETOB;

YVITJ(MU)1,

1IPI16

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3ansmusi 6
¢opme pewienus 3aoau,
BbINOTHEHUS. KOHMPOJIbHBIX
pabom, Kapmouex-3a0anuii,
YCMHO20 onpoca.

Drzamen
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VYTII(MI)6,

YVITJI(MI)10

I1P17 ymenue onepuposars | [IP17 | 31, 32, | I[Ipakmuyeckue 3ansamus ¢ | OK3ameH
MOHATHAMHU: Tpad, CBA3HBIMI 33, 34, | popme pewenus 3adau,
rpad, nepeso, UK, rpad 35 8bINOIHEHUSL KOHMPONbHBIX
Ha MJIOCKOCTH; YMEHHE Y1V2, | pabom, kapmouex-3adanuii,
3a7aBaTh U ONIMCHIBATH V3, V4, | yemnoeo onpoca.

rpadbl pa3InIHBIMH V5, Ve,

cIIoco0aMu; MCI0JIH30BaTh V7, V8

rpadsl IpH PELICHUH 337134,

YVIII(MU)1,

YVITJI(MIN)6,

YVITJI(MI)10

[1P18 ymenue cBo60O1HO IIP18 | 31,32, | Ilpakmuueckue 3auamusi 8 | IK3ameH
OTIEPUPOBATH TTOHSATUSIMU: 35 ¢opme pewienus 3a0au,
coueTaHMe, MePeCTaHOBKA, VI, V2, | svinonnenus koHmponohvix
YHUCJIO COYETAHUM, YHUCIIO V3, V4, | pabom, kapmouex-3adanuii,
MepECTaHOBOK; OMHOM V5, V6, | yemuozo onpoca.
Hprorona; ymenue V7. V8

MIPUMCHSITh

KOMOUHATOpHbIE (aKThI U

pacCcyXJICHUS JUTS PEIICHUS

3aaq;

YVIIA(MU)1,

YVITII(MN)6,

YVIII(MI)10

[TP19 ymenune onepupoBate | [IP19 | 31, 32, | Ilpaxmuueckue 3ansamus 6 IK3ameH
MOHSTUSAMU: HATYpAJIbHOE 33, 34, | popme pewenus 3a0au,
YHCIIO0, 1IEJI0€ YHCIIO, 35 8bINOIHEHUS KOHMPONbHBIX
OCTaTOK TI0 MOIYITIO, V1, V2, | pabom, kapmouex-3adanuii,
palMOHAIIBHOE YHCIIO, V3, V4, | yemuozo onpoca.
HppalMOHAIBHOE YUCIIO, V5, Ve,

MHO’KECTBA HATYpaJIbHBIX, V7. V8

LENbIX, PAllHOHATbHBIX,

JeCTBUTENBHBIX YHCEN,;

YMEHHE UCIIOJIb30BaTh

MIPU3HAKU JETUMOCTH,

HAaUMEHBIINNA OOIIUN

JeNUTENb U HauMEHbIIIee

oO11ee KpaTHOE, aJrOPUTM

EBxunna npu penieHuu

3a/1a4; 3HAKOMCTBO C

pa3IMYHBIMU

MO3UIIMOHHBIMU CHCTEMaMU

CUHCTICHHUS;

YVIII(MU)1,

YVITII(MN)6,

YVITJI(MI)10

ITP20 ymenue cBOOOIHO 1IP20 | 31, 32, | Ilpakxmuueckue 3anamusl 6 Oxzamen
ONEPUPOBATH MOHATUSIMU: 33, 34, | dpopme pewsenus 3adau,
CTETIeHb C IEJTbIM 35 8bINOIHEHUSL KOHMPONbHBIX
MoKasaresjaeM, KOPeHb V1, V2, | pabom, kapmouek-3adanuii,
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HaTypaJbHOW CTETIECHHU,
CTETICHb C PAIlHOHAITBHBIM
II0Ka3aTeyieM, CTCIICHb C
e CTBUTEIILHBIM
(BeIIECTBEHHBIM)
IoKasaresem, Jjorapudm
YHUCIIa, CHHYC, KOCUHYC U
TaHT€HC MTPOU3BOJIHLHOTO
YHCIIa;

YVITI(MU)1,
YVIIAMUN)6,
YVITJI(MI)10

V3, V4,
V5, Ve,
V7,V8

YCmHOcO onpoca.

[TP21 ymeHue onepupoBaTh
MOHATHSIMH: TOXJIECTBO,
TOXKJIECTBEHHOE
npeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YPAaBHEHUH U
HEPaBEHCTB,
PaBHOCHJIBHOCTD
YpaBHEHUH, HEPABEHCTB U
CHCTEM, paliOHaIbHbIE,
UppalMoHabHBIE,
MOKa3aTeJbHbIE,
CTEIICHHBIE,
norapudMudeckue,
TPUTOHOMETPUYECKHUE
YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI; YMEHHE peIIaTh
YpaBHEHUs1, HEPABEHCTBA U
CUCTEMBI C [IOMOIIbIO
pa3InYHBIX IPUEMOB;
pemaTh ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; PUMEHSTh
ypaBHEHUs, HEPABEHCTBA,
UX CUCTEMBI JIJISl PELLICHUS
MaTeMaTHYECKUX 3a/1a4y U
3a/1a4 U3 pa3IMuHbIX
obrnactell HAyKu U
pETBHOM XKU3HU,
YYIIA(MU)1,
YYIIA(MN)6,
YYIAMM)10

11P2]

31, 32,
33, 34,
35

V1, V2,
V3, V4,
V5, Ve,
Y7, V8

Ipakxmuyeckue 3anamus 8
¢opme pewienus 3adau,
8bINOTHEHUS KOHMPOTIbHBLX
pabom, kapmouek-3a0aHuti,
YCmMHO20 onpoca.

Dxzamen

I1P22 ymenue cBoOOIHO
OTIEepPUPOBATH MOHATHIMU:
rpaduk QyHKINH,
oOpartHast pyHKIHS,
KOMMO3UIUS (GYHKIUH,
TUHEWHas QYHKIMS,
KBaj[paTU4Hasi QyHKINS,
cTeneHHasi pyHKIHs ¢

1IP22

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipaxmuueckue 3anamus 6
@opme pewienus 3aoau,
BbINOTHEHUS. KOHMPOJIbHBIX
pabom, Kapmouex-3a0anui,
ycmuo2o onpoca.

Drzamen
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LEJIBIM [TOKa3aTeleM,
TPUTOHOMETPHUUYECKHE
¢byHkumu, oOpaTHbIE
TPUTOHOMETPHUUYECKHE
(byHKIMY, TOKa3aTeNbHAS U
norapuMuIecKas
(GyHKIMT; yMEHHUE CTPOUTH
rpaduKu GyHKIHH,
BBITIOJTHATh
npeoOpa3oBaHus TpapUKOB
(b yHKIIWIA;

YMEHHE HCII0JIb30BaTh
rpaduku QyHKUUN 115
W3yUYEHHsI POLIECCOB U
3aBUCHMOCTEHN IIPU
peleHnn 3a1a4d U3 APYrux
y4eOHBIX MPEAMETOB U U3
peabHOM )KU3HU;
BBIpaXKaTh GopMyIaMH
3aBHCUMOCTH MEXITY
BEJIMYNHAMH,

yMeHHE CBOOOTHO
OTIEPHPOBATH TIOHSATHSIMU:
YETHOCTh (PYHKITUH,
NEPUOJANYHOCTD (PYHKLIUH,
OTPAaHUYEHHOCTh (PYHKITUH,
MOHOTOHHOCTbH (DYHKIIUH,
IKCTpEMYM (G YHKIIHUH,
HauOoublIee U
HauMEHblIee 3HaYeHUs
(GYHKIMY HAa IPOMEKYTKE;
yYMEHHUE MPOBOJUTH
ucclieloBaHue (PyHKINH;
YMEHHE UCII0JIb30BaTh
CBOMcTBA U rpaduKu
GyHKUUH 1715 pelieHus
ypaBHEHUH, HEPABEHCTB U
3aJau Cc napaMmeTpamu;
n3o0pakaTth Ha
KOOPAMHATHOM IJIOCKOCTH
MHO’KECTBA PELICHUN
ypaBHEHUH, HEPABEHCTB U
UX CUCTEM;

YYIIA(MU)1,
YYIIA(MN)6,
YYIAMM)10

I1P23 ymenue cBoOOIHO
OTIEPUPOBATH TIOHITUSIMH:
MI0CJIEZI0BATEIBHOCTB,
apuQmeTHuecKas
MPOTPECCHs,
reoMeTpudecKkas

1IP23

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
Y5, Ve,

Ipakmuueckue 3ansamusi 6
¢opme pewienus 3adau,
BbINONIHEHUS KOHMPOIbHBIX
pabom, kapmouex-3a0anui,
YCmHo20 onpoca.

Drzamen
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nporpeccusi, 6eCKOHEYHO
yOBIBaromas
reoMeTpuiecKas
MpOTpeccus; yMEHHE
3aj1aBaTh
MOCIIEIOBATEIHLHOCTH, B
TOM YHCJIE C TOMOIIBIO
PEKYppEHTHBIX (hopmyi;
YVYIIA(MN)1,
YVIIA(MN)6,
YYIAMN)10

V7,V8

[1P24 ymeHnue onepupoBarhb
MOHATHSMHU:
HETPEPBIBHOCTD (PYHKITHH,
aCUMITOTHI rpaduka
¢GbyHKIMH, TIepBas U BTOpas
MPOU3BOIHAs (PYHKIIMH,
F€OMETPUYECKUIN U
(buznueckuit CMbICI
MPOU3BOHOM,
nepBooOpasHas,
ONIPENIETICHHBIN UHTETpaJl;
YMEHHE HaX0IUTh
ACUMIITOTHI rpaduka
(byHKIIUN; YMEHHUE
BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BE/ICHUS,
YaCTHOTO U KOMITO3ULIUU
(yHKIINNA, HAXOIUTh
ypaBHEHME KacaTeJIbHOU K
rpaduky GyHKINH,
YMEHHE UCII0JIb30BaTh
IIPOU3BOHYIO JJIs
uccieIoBaHus (PyHKIMH,
111 HAXOKACHUS
HaWIy4llIero pelueHus B
IPUKIIA/IHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHUYECKUX
1 GU3NYECKUX 3a1auax, A
OIpeieNIeHUsl CKOPOCTH U
YCKOPEHUsI; HAXOIUTh
IIOHIaAN U 00BEMBI (PUTYp
C TIOMOIIIBIO MHTErpaa;
MIPUBOAUTE PUMEPHI
MaTeMaTH4ECKOrO
MOJEIUPOBAHUS C
ITOMOIIBIO
middepeHnnanbHbIX
YPaBHEHUH;

YVYIIA(MN)1,
YVYIIA(MN)6,
YYIA(MN)10

11P24

31, 32,
33, 34,
35

V1, V2,
V3, V4,
Y5, Ve,
Y7, V8

Ipakxmuyeckue 3anamus 8
¢opme pewienus 3a0au,
8bINOJHEHUS. KOHMPOJIbHBIX
pabom, kapmouek-3a0aHuti,
YCmHOo20 onpoca.

Dxzamen
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[1P25 ymenue onepupoBaTh
MOHATUSAMH: KOMIUIEKCHOE
YKCII0, CONPSKEHHbBIE
KOMIIJIEKCHBIE YHCIIa,
MOJIyJIb U APTYMEHT
KOMILJIEKCHOTO YHUCIIa,
dbopma 3anmcu
KOMIIJIEKCHBIX YHCET
(reomeTpuyeckas,
TPUTOHOMETPHYECKAS U
anreOpandeckas); yMeTh
MIPOU3BO/IUTH
apupMeTHYECKue IeHCTBUS
C KOMIUIEKCHBIMH YHCIIAMU;
MIPUBOJIUTH TIPUMEPHI
HCI0JIb30BAHUS
KOMILJIEKCHBIX YHCENT;
YVIIA(MN)1,
YVIIA(MN)6,
YVIII(MI)10

1IP25

31, 32,
33, 34,
35

V1, V2,
V3, V4,
V5, Ve,
V7,8

Ipakxmuyeckue 3anamus 6
Gopme pewenus 3a0ad,
8bINOTHEHUS KOHMPOJIbHBIX
pabom, kapmouex-3a0anui,
YcmHo2o onpoca.

Dxzamen

[1P26 ymenue cBoOOIHO
OTICpPUPOBATH TIOHSITHSIMH:
cpenHee apuMeTHIECKOe,
MearaHa, HauOoJIbIIee U
HauMeEHbIIIee 3HauUeHus,
pa3Max, Tucnepcus,
CTaH/IaPTHOE OTKJIIOHEHHE
JUIS. OITUCAHMSI YHUCIIOBBIX
TAHHBIX; YMEHHUE
UCCIIEeI0BATh
CTaTUCTUYECKHUE JIaHHBIC, B
TOM YHCJIe C TPUMEHEHUEM
rpaduyecKkux MeTo0B U
AIIEKTPOHHBIX CPEJICTB;
rpaduyecku ucciea0Barhb
COBMECTHBIE HAOIIOICHUS C
MOMOIIIBIO IHarpaMMm
paccerBaHMs Y JTUHEUHOM
perpeccuu;

YVIII(MU)1,
YVIII(MN)6,
YVITI(MI)10

1IP26

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipaxmuueckue 3ansamus 6
¢opme pewenus 3a0au,
BbINOJIHEHUSL KOHMPOIbHBIX
pabom, kapmouek-3a0aHuti,
VCMHO20 Onpoca.

Dxzamen

[1P27 ymeHnune HaxoauTh
BEPOSITHOCTH COOBITHII C
HCIIOJIb30BaHUEM
rpaduuecKux MEeTo0B;
MIPUMEHSATD JIJISl PEILICHUS
3a71a4 (pOpPMYITBI CIOKEHUS
Y YMHOXKECHUS
BEpOSTHOCTEH, hopmyy
MOJHOW BEPOSITHOCTH,
¢bopmyny bepnymu,

11P27

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipaxmuueckue 3ausamus 6
@opme pewienus 3aoau,
BbINOTHEHUS. KOHMPOJIbHBIX
pabom, Kapmouex-3a0anui,
YCMHO20 onpoca.

Drzamen
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KOMOMHATOPHbIE (PAKTHI U
(hopMyIIbI; OLIEHUBATH
BEPOSITHOCTH PEaTbHBIX
COOBITHI; yMEHUE
OTICpPUPOBATH TIOHSITHSIMH:
Cly4JaliHasi BeJINYMHA,
pacnpezeneHue
BEPOSITHOCTEH,
MaTeMaTH4eCKOe
OKUJaHWE, TUCTICPCUS U
CTaHJAPTHOE OTKJIOHEHHE
CIy4aiHOU BEJIMYHHBI,
(GyHKIUM pacripeiesieHUs 1
MJIOTHOCTU PAaBHOMEPHOTO,
MOKa3aTeIHLHOTO U
HOPMAJIBLHOTO
pacnpeieNIeHnil; yMEHNe
HCIMOJIb30BATh CBOMCTBA
W3YyYECHHBIX pacpeeIeHui
JUTSI peIIeHUs 3a/1a4;
3HAKOMCTBO C IMOHSATHSAMHU:
3aKOH OOJIBIINX YHCEII,
METO/IbI BBIOOPOYHBIX
HCCIIEIOBAaHUI; YMEHHUE
MIPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEI B
MIPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSX;
YVITII(MN)3,
YVIII(MN)6, YKI(MUN)3,
YKA(MN)4

[TP28 ymenne cB0OOIHO
OIIEpUPOBATH NOHATHIMH:
TOYKa, NpsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K,
JIy4, IUIOCKUU yroJl,
JIBYI'PaHHBIN yroJl,
TPEXTPaHHBbIN yro,
IIepeceKaroIuecs,
IapajuleJIbHbIE U
CKpELIUBAOIIHECS IPAMBIE,
NapaJuIeIbHOCTD U
MEPIEHIUKYIIAPHOCTD
MIPSAMBIX U INIOCKOCTEH,
YroJI MEXAY NPSAMBIMH,
Yroja MEXAY NpSAMOU U
IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU; YMEHUE
HCIIOJIb30BATh IIpU
peLIeHUN 3a/1a4 U3y4EHHbIE
(baxThl U TEOPEMBI

1IP28

31, 32,
33, 34,
35

V1, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUSI KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
YCMHO20 Onpoca.

Drzamen
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IUTAHUMETPUH; YMEHUE
OILICHUBATh Pa3Mephl
00BEKTOB B OKPYXKAIOIIEM
MUpE; yMEHHE ONIEPUPOBAThH
MOHATHSIMHU:
MHOTOT'PaHHUK, CEYCHUE
MHOTOT'paHHHKA,
IIPaBUJIbHBIN
MHOTOT'PaHHUK, TIPU3Ma,
nupamuza, purypa u
MOBEPXHOCTDH BPAICHHS,
WIAHAP, KOHYC, mIap,
cdepa, pa3BepTKa
MOBEPXHOCTH, CEUCHHS
KOHYCa U IMIINHpA,
napajuieNIbHbIe OCH WITH
OCHOBAHHIO, CEUEHHE MIapa,
TUTOCKOCTh, Kacaromasics
cdepsl, MUIMHIPA, KOHYCA;
YMEHHE CTPOUTH CCUCHHE
MHOTOTPaHHUKA,
n300paxkarth
MHOTOTPaHHUKH, PUTYPHI H
MMOBEPXHOCTH BpAIlICHUs, UX
CEYeHUs, B TOM YHCIIE C
MTOMOIIBIO AEKTPOHHBIX
CPEICTB; yMEHUE
MPUMEHSATHh CBOMCTBA
TreOMETpUUIECKHX (HUryp,
CaMOCTOSITEJILHO
hopmyIupoBaTh
oTpeieNIeHUs] U3y4aeMbIX
¢buryp, BbIIBUTAThH
TUIOTE3bI O CBOICTBAaX U
MpU3HAKaX
TeOMETPUUECKUX (PUTYp,
000CHOBBIBAThH WU
OTIPOBEPraTh MUX; yMEHUE
MIPOBOJUTH
Kknaccudukanuio Guryp mno
Pa3IMYHbBIM MPU3HAKAM,
BBITIONTHATH HEOOXOAUMBIE
JIOTIOTHUTETbHBIE
MOCTPOEHMS;
YVITII(MU)1,
YVITII(MN)6,
YYIAMM)10
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[TP29 ymenue cBOOOTHO 1IP29 | 31, 32, | [lpakmuueckue 3anamusl & Oxzamen
OTNIEPUPOBATH MOHSATUSIMU: 33, 34, | popme pewenus 3a0au,
I0IAb PUTYpHI, 00bEM 35 8bINOJIHEHUSL KOHMPONbHBIX
(burypsl, BeIMYUHA YT, V1, V2, | pabom, kapmouek-3adanuti,
paccTostHue OT TOUKHU J0 V3, V4, | yemnoeo onpoca.
IJIOCKOCTH, PACCTOSIHUE V5, Ve,

MEXAY NPSIMbIMU, V7, V8

pacCcTOSIHUE MEXTY

TJIOCKOCTSIMU, TUIOTIA T

cdepsl, TIoMAaTh

MTOBEPXHOCTH TUPAMHU/IBI,

MIPU3MBI, KOHYCA,

HUITUHIpPA, 00beM Ky0a,

MPSMOYTOJTBHOTO

napajuieyenunesa,

MTUPAMHUJIBI, IPU3MBI,

IUJTUHIpA, KOHYCA, 11apa;

YMEHHE HaXOIUTh

OTHOIIIEHHE 00HEMOB

MOA0OHBIX PUTYp;

YVITI(MU)1,

YVITJI(MN)6,

YVITJI(MI)10

ITP30 ymenue cB0OOIHO 1IP30 | 31, 32, | llpakmuueckue 3ansmus 6 IK3ameH
OIIEPUPOBATH MOHATUAMM: 33, 34, | popme pewenus 3a0au,
JBUKEHHE, TapaJlICIbHbIN 35 BbINOTHEHUS. KOHMPOIbHBIX
MepEeHOC, CHMMETPHUSI Ha V1, V2, | pabom, kapmouex-3adanuii,
IJIOCKOCTHU U B V3, V4, | yemuozo onpoca.
MPOCTPAHCTBE, MOBOPOT, V5, Ve,

npeoOpazoBaHue Moa00us, V7 V8

moI00HbIe GUTYPBHI; YMEHUE
pacro3HaBaTh paBHbBIC U
1mo00HbIE (PUTYPBI, B TOM
qHCIIe B IPHPO/IEL,
HCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIT0JIb30BaTh
reOMETPUYCCKUE
OTHOIIICHHMSI, HAXOTUTh
TCOMETPUYCCKUE BETUIUHBI
(MHAa, Yo, TUIomaIb,
00beM) ITPHU PEIICHUH 3a/1a4
U3 IpYTUX y4eOHBIX
MPEeIMETOB U U3 peaIbHOMN
KU3HU;

YVIII(MU)1,
YVITII(MN)6,
YVITII(MI)10,
YVIII(MU)16,

YKAMN)1
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I1P31 ymenue cBo00IHO
ONEpUPOBATH NOHITHUSIMHU:
IIPSIMOYTOJIbHAsI CUCTEMA
KOOpJUHAT, BEKTOD,
KOOpPJMHAThl TOYKH,
KOOpPJMHAThI BEKTOPA,
CyMMa BEKTOPOB,
IIPOU3BEACHNUE BEKTOpa Ha
YUCIIO, PA3JI0KEHUE
BEKTOpa 1o Oa3ucy,
CKaJISIPHOE IIPOU3BECHHUE,
BEKTOPHOE ITPOU3BE/ICHUE,
YTOJ MEXIY BEKTOPAMH;
YMEHHE HUCII0JIb30BaTh
BEKTOPHBIN U
KOOpPJIMHATHBINA METOT JUIst
pelIeHNs TEOMETPUUECKUX
3a/1a4 U 3a/1a4 JpYyrux
y4eOHBIX MPEIMETOB;
OTIepUPOBATH MOHITHUSIMHU:
Marpuna 2 x2 u 3 x 3,
OTIpEIeNTUTENb MaTPHIIBI,
F€OMETPUYECKUN CMBICTT
OTIPEICINTES;
YVYIIA(MU)1,
YVYIIA(MN)6,
YYIAMM)10

1IP31

31, 32,
33, 34,
35

V2, V2,
V3, V4,
V5, Ve,
V7,8

Ilpaxmuueckue 3ansamusl 6
Gopme pewenus 3a0ad,
8bINOIHEHUS KOHMPOTLHBIX

pabom, kapmouex-3a0anui,

YCmHOcO onpoca.

Dxzamen
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I1P32 ymenue
MOJIEJIMPOBATh PEAJIbHBIE
CUTYallMH Ha SI3bIKE
MaTeMaTHKHU; COCTABIIATh
BBIPAKEHUS, YPABHEHUSI,
HEPABEHCTBA U UX CUCTEMBI
10 YCJIIOBHIO 33/1a4H,
HCCIEN0BATh IIOCTPOCHHBIE
MOJIENIH C UCIIOIb30BAHUEM
ammapara anreopsl,
UHTEPIPETUPOBATH
MTOJTY4EHHBIN pe3ysbTar;
CTPOUTH MaTeMaTUYECKUE
MOJIENH C TIOMOIIBIO
r€OMETPUYECKUX MOHATUM
U BEJIMYUH, peliarh
CBSI3aHHbIE C HUMU
MpaKTHYECKUE 3a]1auH;
COCTaBJISATh BEPOATHOCTHYIO
MOJENb U
UHTEPIPETUPOBATH
MTOJTY4EHHBIN pe3ynbTar;
pelarh MpUKIaIHbIe
3a/1a4M CPENCTBAMHU
MaTeMaTH4ECKOrO aHaAJIN3a,
B TOM YHCJIE COLIMAIBHO-
HSKOHOMMYECKOTO U
(hM3UYIECKOTO XapaKTepa;
YVYIIA(MN)6,
YYIIAMU)11,
YYIIA(MU)10,
YYIIA(MU)15,
YYIA(MU)17

11P32

31, 32,
33, 34,
35

V2, V2,
V3, V4,
V5, Ve,
V7,8

Ipakmuyeckue 3anamus 6
Gopme pewenus 3a0ad,
8bINOTHEHUS KOHMPOJIbHBIX
pabom, kapmouex-3a0anui,
YcmHo2o onpoca.

Dxzamen

ITP33 ymenue BrIOUpaTh
MOAXOIAUIUI METOH, IS
pelIeHus 3a/1a4H;
MMOHUMAaHKE 3HAYUMOCTHU
MaTeMaTHKU B U3yUYECHUU
MIPUPOIHBIX U
0OLIECTBEHHBIX MTPOLIECCOB
U SIBIICHUI; yMEHHE
pacrno3HaBaTh POSIBICHHE
3aKOHOB MaTEMaTUKH B
UCKYCCTBE, YMEHHE
MIPUBOJUTH TPUMEPHI
MaTEMaTUYECKUX OTKPBITHIA
POCCUICKON U MUPOBOM
MaTeMaTU4YECKON HAyKH.
YVIIA(MU)11,
YKAMW)2 , YPA(MN)I,
YPI(MIN)4

1IP33

31, 32,
33, 34,
35

V2, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakmuueckue 3ansmusi 6
¢opme pewenus 3a0au,
BbINOJIHEHUS KOHMPOTbHBLX
pabom, kapmouek-3a0anuil,
YCMHO20 Onpoca.

Drzamen
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