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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOI' O INPEJIMETA
«MATEMATHUKA»

1.1. O6nacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOTO TpenMeTa SBJSETCS YacThIO OCHOBHOM
npodeccuoHabHOM  oOpa3oBarenbHOU mporpammbl  23.02.04 TexHuueckas
AKCIUTyaTamus MOAbEMHO-TPAHCTIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIlH U
o0opynoBaHus (TI0 OTPACIISAM).

Pabouast nmporpamMma paszpaborana Ha ocHoBe TpeOoBanuii ®I'OC COO u
nojoxkeHnit denepanbHOl 00pa30BATENBHOM NPOTpaMMbl  CPEIHETO OOIIETro
oOpa3oBaHMUs.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOH
NMPOrpamMMbl

VYyeOuniii npeameT «MareMaThka» OTHOCUTCS K MPOQUIBLHBIM YYeOHBIM
npeaMeraM  oOmieoOpa3oBaTeNbHOM — MOATOTOBKH.  YUeOHBIH — MpeaMer
«Marematukay u3ydaercsa Ha yriayOJeHHOM YpOBHE.

Ocoboe 3HaueHWe Yy4eOHBI NpeaMET HUMeeT Mpu (POPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK O01. Beibupare crocoObl pemieHds 3aAad  NpogecCHuOHANIbHON
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. OcyiecTBisiTh MOWCK, aHAINW3 W MHTEPIPETANi0 HHPOPMAIINUH,
HEOOXOMMOM I BHIOJTHEHUS 3a1a4 NPOo(deCCUOHATBHON AESITETbHOCTH.

OK 03. IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PabGoratb B KOJUIEKTUBE U  KoMaHae, 3(PEeKTUBHO
B3aMMOJIEUCTBOBATH C KOJIJIETAaMH, PYKOBOJACTBOM, KIIMEHTAMH.

OK 05. OcyumecTBisaTh YCTHYHO W THCBMEHHYIO KOMMYHUKAlMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®enepaiii ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK.09. Hcnonw3oBaTh nH(pOpMaITMOHHBIC TEXHOJIOTUU B
npohecCuOHANBHOM NesSTENbHOCTH.

I[IK 2.1. BumonHATh perjaMeHTHbIE pabOThl MO TEXHUYECKOMY
00CITy’>KMBaHHUIO U PEMOHTY MOAbEMHO-TPAHCIOPTHBIX, CTPOUTEIbHBIX, JOPOKHBIX
MallMH ¥ OOOpYJIOBaHMSI B COOTBETCTBUH C TPEOOBAHMSIMH TEXHOJIOTHMUECKHUX
IIPOLIECCOB.

CornacHo yuebHoro mmiana 10 npodeccun 23.02.04 TexHuueckas
AKCIUTyaTalusl MOAbEMHO-TPAHCIIOPTHBIX, CTPOMUTENIbHBIX, JOPOKHBIX MAIIUH U
obopynoBanusi (MO  OTpacisiM)  KaXIbIH  OOydJarOUIUMWCs  BBITIOJTHSIET
WHIUBUIYAIbHBIA ~ TPOEKT MO0  OJHOMY M3  y4eOHbIX  MPEAMETOB
00111e00pa3zoBaTeIbHON MOAroTOBKH (B ToM umcie no YIIIT.01 Marematunka):

NuauButyaibHBIA MTPOEKT (MPEeaMETOM He sBisieTcs) — 32* yaca.



*He BXOAMT B yUeOHYIO HArpy3Ky 0Oydaroniuxcs o yueoHomy npeamety «MaTtemaTukay

1.3. [lnanupyemble pe3y/bTAaThl 0CBOCHHA Y4eOHOr0 MpeaMeTa

B paMKax OCBOCHHA COACPKAHUMA y‘{€6HOFO mpcamMeTa «MaTCMaTI/IKa»,
oOecneunBaeTcs JOCTHIKCHHUC 06y‘IaIOHII/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H
MNpECAMCTHBIX PC3YJIbTATOB:

Ilnanupyembie
pe3yJIbTaThl OcHoBHbBIE OKA3aTeJIN OLIEHKH Pe3yJibTaTa
OCBOCHHA
Juunocmnule pezyiomamol, 6 mMoM Huce:
B yactu -chOpMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIUK  OOydYaomerocs Kak
rpakKIaHCKOr0 AKTUBHOIO W  OTBETCTBEHHOI'O WJIEHAa POCCUICKOro  OOILIeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTEeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHbIX CTPYKTYp, SBJICHUH, MPOLEAYp TIpa)JaHCKOro oOliecTBa
(BBIOOpBL, OIpOCHI W  JIpYroe), YMEHHE B3aMMOJEICTBOBATH C
COLMAIbHBIMA HHCTUTYTaMHd B COOTBETCTBUH C HMX (QYHKIUSIMHU U
Ha3HAYCHHUEM.
- c()OPMHMPOBAHHOCTh POCCUICKONH TIpa)KIaHCKOM HMIAEHTHUYHOCTH,
B uactn YBaXEHUA K IPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
NATPUOTHIECKOI'0 | [{eHHOCTHOE OTHOIIIEHHUE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaT€MAaTHKOB W POCCHMICKOMN

MaTeMaTH4eCKOMn IIKOJIbI, MCIIOJIb30BAHUC 3THX I[OCTI/I)KCHI/Iﬁ B APYyrux
HAayKax, TCXHOJIOTHX, C(l)ean OKOHOMUKH,

B yacrTu nyxoBHoO-

- OCO3HaHME  JYXOBHBIX  LIEHHOCTEM  POCCUMCKOTO  HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO TOBEICHHUS,

HPaBCTBCHHOT'0 CBA3aHHOIO C IIPAKTHMYECKUM IPUMEHEHUEM JOCTH)KCHMM HAyKH U
BOCIIMTAHHSA JIeATETLHOCTRI0 YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHHUE
YCTOWYMBOTO OYIYIIEro;
- OCTETUYECKOE OTHOIICHNE K MUPY, BKIIIOYAs 3CTETHKY MaTeMaTHUECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEeKTOB, 3a7ay, pelIeHUud, paccyXKIeHUH,
ICTETHIECKOIO0 BOCIIPUMMYHUBOCTh
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIeKTaM pa3JIMYHbIX BUIOB UCKYCCTBA;
- c(OpMHPOBAHHOCTh yYMEHHS MPHUMEHSITh MaTeMaTHYeCKWEe 3HAHUS B
B uactu MHTEpecax 3J0pOBOTO M 0Oe30macHoro oOpas3a >KU3HU, OTBETCTBEHHOE
¢usndeckoro OTHONIEHHUE K CBOEMY 3JI0pPOBbBIO (3mopoBoe MUTaHUE,
BOCIIMTAHHUS cOaraHCUPOBAHHBIN PEKUM 3aHATUI U OT/bIXa, PEryisgpHas puznyeckas
aKTUBHOCTh),  (PM3MUYECKOE  COBEPIICHCTBOBAHWE TMPHU  3aHSITHAX
CHOPTHUBHO-03/I0POBUTENILHON JI€ATEIbHOCTHIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOHS, WHTEpeC K
B uactu pasnu4HbIM cepaM MpodhecCHOHAIBHOW JesTeIbHOCTH, CBA3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIIMTAHUS

U ¢€ MPUJIOKCHUSIMH, YMCHHE COBEPIATh OCO3HAHHBIA BHIOOp OymyIIei
npoeCCUU  HW  PEaIu30BBIBATh COOCTBEHHBIC IKU3HCHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTD
K MaTeMaTH4ecKoMy 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSKEHUN
BCEH OKU3HM, TOTOBHOCTb K aKTMBHOMY YYacTHUIO B pELICHUHU
NPaKTHYECKHX 3a/1a4 MATEMAaTHYECKOM HAIIPaBJICHHOCTH;
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B yactn
IKOJOTHYECKOro
BOCIIUTAHUSA

- cOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIBTYpPbhl, TOHUMAHHUE BIIHSHHUS
COLIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOJHOU U
COLIMAJIBHOM CpPeJIbl, OCO3HAHUE TII00ATBHOTO XapaKTepa HKOJOTHIECKUX
npo0sieM, OpUEeHTalUsl Ha NPUMEHEHHWE MaTeMaTHUeCKUX 3HAaHUU JUIs
pemieHuss 3agad B OOJIACTH  OKpY’)Kalolled cpepl, IUIAaHUPOBAHUE
MIOCTYIIKOB M OLEHKH MX BO3MOXKHBIX MOCIEACTBUN ISl OKpYKaroUleh
Cpensbl;

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
B yacTu HEHHOCTH | coppeMEHHOMY YPOBHIO Pa3BMTHSI HAyKH M OOIECTBEHHOH IIPAKTUKH,
Hay4HOro MMOHUMaHue MaTeMaTUYEeCKOU HAayKH
IO3HAHUS Kak cdepbl YelIOBEYECKOH JeATeNIbHOCTH, JTamoB €€ pa3BUTHS M
3HAYMMOCTU  JUId  pa3BUTUS  LMBWIM3ALMM, OBJIAJCHUE  SA3BIKOM
MaTeMaTHKHd W MaTeMaTUYEeCKOH KyJIbTYypOW KaK CPEICTBOM IO3HAHHS
MHUpa, TOTOBHOCTh OCYILIECTBISATh IMPOEKTHYIO M HCCIIEA0BATEIbCKYIO
JeSITeTTbHOCTh MHAMBHYyaJIbHO U B TPYIIIIE.
Iliianupyemsbie
pe3yJIbTaThl OcHoBHbIE NOKa3aTe/u OLleHKHU pe3yJbTara
OCBOCHHS

Memanpeomemnuwle pe3yibmamol, 6 MOM HUCIE:

1. YHI/IBepcaJIbeIe yqeﬁnble N03HABAaTeJbHbIE AelicTBUS

Ba3oBble
JOrHYecKHue
aefcTBUA

- BBUBJIATH M XapaKTE€pPU30BaThb  CYILECTBEHHbIE  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHITUN, OTHOLICHUH MEXIY MOHATHUSMH,
(bopMynupoBaTh olpesieeHus HOHATHH, yCTaHaBJIMBATh
CYIIECTBEHHBIM MPHU3HAK KJIacCU(PHUKAIMKU, OCHOBAHMS JIJIsi 0000IIEeHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIIN3a;

- BOCIpUHUMAaTh, (OPMYIUPOBATH U MPeoOPa3OBBIBATH CYKICHUS:
yTBEPAUTENIbHBIE M OTpHILATENIbHbIC, €IUHUYHBIC, YacTHBIE U OOIIHE,
YCIIOBHBIE;

- BBIIBJIATH MaT€MaTU4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
MpOTUBOpEYUsl B (paKkTax, NAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX,
IpeaaraTb KpUTEPUH
JUTS BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUNH;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NE€TYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOUEHUH 110 AaHAJIOTHUH;

- TPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTEJbCTBA MaTEMaTHYECKHX
yTBEpKACHUN  (mpsiMble W OT  MPOTUBHOIO),  BBICTPaMBAaTh
apryMeHTaluIo, IPUBOJIUTH IpUMEpBI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXCHHS U BHIBOJIBI;

- BBIOMpAaTh croco0 pemeHust yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILICHUS, BHIOMpaTh HauboJiee MOAXOAAIIUN € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3zoBble
HCCIed0BaATEILCKHE
eHCTBUSA

- HCIOJNb30BaThb BOINPOCHI Kak MCCIEI0BATENbCKUN HHCTPYMEHT
mo3HaHus, GOpMyIUPOBATH BOMPOCH, (UKCHPYIOIIHE MPOTUBOpPEUHE,
po0GsieMy, ycTaHaBIMBaTh HCKOMOE U JJaHHOE, ((OPMHUPOBATh THIIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- TPOBOAUTH CAMOCTOSTEIbHO  CIUITAHUPOBAHHBIM  JKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro
0o0BbeKTa, SIBJICHHUA, TMpOIecca, BBIABICHUIO 3aBUCUMOCTEH MeXay
00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMH,




- CaMoOCTOSITeTLHO (OPMYJIMPOBATh OOOOIIEHUS ¥ BBIBOJBI TIO
pe3ynbrataM TpPOBEAEHHOTO HAOJIONEHUS, UCCIICOBAHUS, OIICHUBATH
JOCTOBEPHOCTH MOJTYYSHHBIX PE3YJIbTATOB, BBIBOJOB M 000OIICHHIA;

- IPOTHO3MPOBATh BO3MOKHOE PA3BUTHE TPOIIECCa, a TAKKE BBIIBUTAThH
MIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pa6ora ¢
uHdopmanmnei

- BBIIBIAITH JEPUIUTH WHPOPMALUU, TAHHBIX, HEOOXOAMMBIX IS
OTBETa Ha BOINIPOC U JJIs PELIECHUS 3aa4uH;

- BbIOMpaTh WHPOPMALMIO U3 HUCTOYHHUKOB PA3JIUYHBIX THUIIOB,
aHAJIN3UPOBATh, CUCTEMATHU3UPOBATh u MHTEPIPETUPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpECTaBICHNUS;

- CTPYKTYpPHUpOBaTh HMH(OpMAIUIO, MPEICTaBIATh €€ B pa3IMYHBIX
(opmax, HIUTIOCTPUPOBATH TPAPHUECKH;

- OLIGHUWBaThb HAAEKHOCTh MHGOPMAIMM IO  CaMOCTOSITEIBHO
c(OpPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHuUBepcaJbHbIE K

OMMYHHUKATHBHBIC IleﬁCTBHH

Oomenne

- BOCHpPUHMMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C
YCIOBUAMHU U LEJNAMHU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHUA B YCTHBIX
U TMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PELICHUs 3a7auH,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

- B XoJie 00CYXKIEHHUs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXAaeMon
TEMBI, HpO6JIeMI)I, pemaeMoﬁ 3aJa4yu, BbICKA3bIBaTh WJACH, HAIICJICHHBIC
Ha TOMCK pEIIEHUs, COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSIMU
JNPYTUX YYacTHHUKOB JaMajora, oOHapyXuBaThb pa3iMuve€ U CXOJICTBO
NO3ULMH, B KOppeKTHOW ¢opme (GopMynupoBaTh pa3HOIIACHs, CBOU
BO3PaXECHUS;

- TPEACTABIATH pE3yNbTaTbl PELICHUS 3aJauyd, OKCIIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTa, CaMOCTOSATENbHO  BBIOMpaTh  Qopmar
BBICTYIJICHMS C Y4€TOM 3a/1ad Mpe3eHTalud U O0COOEHHOCTEH
ayJIUTOPHUH.

CoBMecTHAs
NeATEJbHOCTh

- TOHMMAaTh M  HCIOJB30BaTh IPEHMYILECTBA KOMaHAHON W
WHIWBHUIYAIBHOW pabOTHl MPH pEIIeHUH YYeOHBIX 3a/1ad, MPHHUMAThH
LeJlb  COBMECTHOM  JEeATENbHOCTH, IUIAHUPOBATh  OPraHU3alHIo
COBMECTHON palOThI, pacmpenemsiTh BHABI PabOT, JOTrOBapHBATHCA,
oOCyXJaThb TpoIecC M pe3yibTaT paboThl, 0000IIaTh MHEHUs
HECKOJBKHUX JIOJCH;

- y4JacTBOBaTh B TpPYNNOBBIX (opmax paboThl (0OCYyXaeHUs, 0OMEH
MHEHH, «MO3TOBBIE MITYPMBI» W HWHBIC), BBITIOJHATH CBOKO YacTh
paboThl M KOOPAMHMPOBATH CBOM JEHCTBUS C JAPYTUMH 4JIE€HAMH
KOMaH/Ibl, OLIEHWBAaTh KAyeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT MO
KpUTEpHsIM, C(HOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcaJbHbIE P

CryJIsiTUBHBIC HeﬁCTBHH

Camoopranmu3anusi | - COCTaBJISITh IIJIaH, aJITOPUTM PELLIEHUS 3aauH,
- BBIOMpATh CMOCOO pemieHus ¢ YYETOM HUMEIOIIHUXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH,
- apryMEHTHPOBATh M KOPPEKTHPOBATh BAPWAHTHI PELICHUN C Y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb - BJIaJIETh HAaBBIKAMU T103HABATEIbHOW pEQIIEKCUH KaK OCO3HAHUSA

COBEpIIIAEMbIX JEHCTBUI M MBICIIUTEIHHBIX MPOIIECCOB, HX PE3YIbTATOB,
BIIQJIETh CHOCOOaMU CaMOIIPOBEPKH, CAMOKOHTpPOJSI IMpolecca U
pe3ylbTaTta pelieHusl MaTeMaTHIeCKON 3a/1auH;

- MpeABHUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MPU pPEHICHUU
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3a/ladyl, BHOCUTh KOPPEKTUBbI B JEATEIHHOCTh HA OCHOBE HOBBIX
OOCTOSITENTLCTB,  JAHHBIX, HAWJIEHHBIX  OMIMOOK,  BBISIBICHHBIX
TPYAHOCTEM;

- OLIGHWBATh COOTBETCTBUE DPE3yJbTaTa IETU U YCIOBHSIM, OOBSICHSATH
MIPUYMHBI JOCTUKEHUS WIA HETOCTHXKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OIIBITY.

OcnoséHnble noxkazamenu OUCHKU npedmemublxpes’yﬂbmamoe:

1) cBOOOIHO OIEpUPOBATH TOHATUSMH: PALMOHAIBHOE YUCIO, OSCKOHEYHAs MEpUOIYecKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHMCIO, MHOKECTBA PALMOHAIBHBIX U JAEHCTBUTEIbHBIX
YHCeNl, MOAYJb JICHCTBUTENBHOTO YHCIA; MPUMEHATH IpoOM M TPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 Ppa3IM4YHBIX OTpaciedl 3HaHUH W peaJbHOM KHU3HHM; IPUMEHSTbH
npuOIMKEHHBIE BBIYMCICHUSA, TMpaBHJIA OKPYIJICHHSA, TPHUKUAKY W OLEHKY pe3yibTara
BBIUMCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEeJIbIM I0Ka3aTeleM,
HCIOJIb30BaTh MOAXOASIIYI0 (OpMy 3alucH JACWCTBUTENBbHBIX YHMCENT JUId PELICHUS
NPAaKTUYECKUX 3ajjad M MPEJCTaBICHUS JaHHBIX; CBOOOJHO ONEPUPOBATH IOHATHEM:
apu(METHIECKUI KOPEHb HATYPaIbHOH CTENEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: CTETICHb C
palMOHANBHBIM IOKa3aTejeM; CBOOOJHO ONEepUpOBaTh MOHATUAMM: Jiorapudm yucia,
JECATUYHbIE W HaTypallbHbIe JIOTapu(MbI; CBOOOJHO ONEPUPOBATH TMOHSATHIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCJIOBOI'O apryMeHTa; ONEepHpOBAaTh MOHATUSMH: APKCHHYC,
ApPKKOCHHYC M apKTaHI'€HC YHCJIOBOTO apryMEHTa.

2) cBOOOIHO OMEPUPOBATh MOHATUSMU: TOXICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUSI U YPaBHEHUA-CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA, IPUMEHATH pa3IMuHbIC
METO/bl pEIICHUs] palMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YpaBHEHHH, MPUMEHSTh METOJ]
MHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB; CBOOOJHO ONEPUPOBATh MOHITUSIMH: MHOTOYJIEH OT
OJTHOM MepeMeHHOH, MHOTOYJIeH C LIeJIbIMU K03(puiineHTaMu, KOpHU MHOTOWIEHA, TPUMEHSTh
JielIeHe MHOIOWIEHa Ha MHOTOWIEH C ocTaTkoMm, Teopemy besy u teopemy Buera s
pemieHust 3aj1ad;  CBOOOJHO ONEPHPOBATh MOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpUlla, ONPEAENUTENb MATpUlbl 2 X2 U €ro TreoOMETPUYECKHH CMBICI, HCIOJb30BaTh
CBOWCTBA OMpeAenuTess 2 X 2 JUIsl BBIUMCIEHUS €0 3HAYeHUs!, IPUMEHATh ONpPeAETUTENH s
pElIeHNs CHCTEMBbl JIMHEWHBIX YpPaBHEHUW, MOJEIHNPOBATh pealbHbIE CUTYallUU C MOMOILBIO
CHCTEMbI JINHEHHBIX ypaBHEHMH, MCCIEI0BATh MOCTPOCHHbIE MOJENIN C MOMOIIBIO MAaTpHUI] U
ONPEACINTENECH, WHTEPIPETUPOBATh MOJYYEHHBIM PE3YyJbTaT, MCIOJIb30BaTh CBOMCTBA
JIEUCTBUI C KOpPHAMM JUIsI TNpeoOpa3oBaHMs BBIPAKEHWH; BBINOIHATH IMPEoOpazOBaHMS
YHCJIOBBIX BBIPAKEHUH, COJEpKAIIMX CTENEHU C pallOHaJIbHBIM IOKa3aTeeM; UCIIOJIb30BaTh
CBOWCTBa JorapuMOB Ui NpeoOpa3oBaHMsl JIOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OTIepUPOBATh MOHATUSAMU: UpPALMOHAIBHBIE, TOKa3aTEeNIbHbBIE U JIOTapU(PMUUECKHE ypaBHEHUS,
HAXO/UTh MX PEIIEHUS C MOMOIIbI0 PAaBHOCHWIBHBIX MEPEXO0/I0B MM OCYILECTBIIAS MPOBEPKY
KOpHEH; NpUMEHATh OCHOBHBbIE TPUTOHOMETpHUYEcKHe (GOpMyNbl Ui TpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN; CBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE
ypaBHEHHE, TMPHUMEHATh HEoOXomuMmble (OpMyNBl [UIS  pEIIeHUST OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHX YpPaBHEHUH; MOJIEIMPOBATh pPEANbHbIE CUTYAIlMM Ha sI3bIKE aireOpsl,
COCTaBJISTh BBIPAKEHHUS, YpaBHEHHUS, HEPABEHCTBA 110 YCJIOBHUIO 3a/ayH, WCCIEI0BaTh
MIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAaHUEM afrapara ajreOphl.

3) cBOOOAHO OMEpUPOBaTh MOHATHAMHU: (YHKIHMSA, CrOCOOBI 3amaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKUUHU, KOMOO3MLHUSA (GYHKUMH, rpaduk (DYHKIHMH, BBIIOIHATH 3JI€MEHTAapHbIC
npeoOpa3oBanus rpadukoB (GYHKIUH; CBOOOJHO ONEpUPOBATH MOHATUAMU: 00JacTh
ONpeNieIeHus] W MHOXKECTBO  3HAueHUM  (yHKUMM, HYId (QYHKUUH, TPOMEKYTKU
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHbIE (DYHKUHUU,
nepuoanveckue (QyHKIHUU, TPOMEXYTKA MOHOTOHHOCTH (DYHKITMH, MAaKCUMYMbl U MUHHUMYMBI
dbyHKIMKM, HanOoJbIIee W HAaWMEHbIEe 3HAaYeHHWE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIIEPUPOBATH MOHATHAMM: CTETIEHHAs! (YHKIHUS C HATYPAIbHBIM U IIeJIbIM [TOKa3aTesieM, rpapuk
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CTENEeHHON (DYHKIMM C HaTypaJlbHBIM U LIEJIbIM [TOKa3aTenaeM, rpaduk KOpHsS n-Oi CTENEHU Kak
¢byHKIMH OOpaTHOM CTENeHM C HaTypalbHBIM II0Ka3aTeleM; OIEPHPOBATH TMOHATHSIMMU:
JUHEWHas, KBaJpaTHUyHas M JApoOHO-IMHEHHAas (DYHKLUMHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIIEIOBAaHNE M  TOCTPOGHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
HoKa3aTejabHass M Jorapupmuueckas (QpyHKIMHM, MX CBOMCTBA U rpaduKH, HCIOJIb30BaTh HX
rpaduKu U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKpPYKHOCTb, ~ ONpEJAEICHUE TPUTOHOMETPHUUECKUX (YHKLUUH  YUCIOBOIO  apryMeHTa;
UCTOJb30BaTh Tpaduku (GYHKIMHA Ui KCCIEAOBAaHUS TMPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHNH 3a7a4 U3 APYruX y4eOHbIX NPEAMETOB U PeaJbHOM KU3HH, BbIpaXkaTh (HOopMyJaMH
3aBUCHUMOCTH MEKIy BEITUYUHAMU;

4) cBOOONHO ONEPUPOBATH HOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas IMporpeccus,
0eCcKOHEeuHO yOBIBaOIIasi TeOMETPUYECKast MPOTPECCHs, TMHEHHBINA M SKCIIOHEHIIUAIBHBIA POCT,
(dbopMyIa CIIOKHBIX MIPOLEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIIOIb30BaTh MPOrPECCUU
JUISL pEeUIeHUs PeajibHBIX 3a]ad MPUKIATHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATH MOHATHIMH:
[I0CJIe/I0BATENbHOCTb, CIOCOOBI 3aJaHMsI ITOCIIE10BAaTEIbHOCTEH, MOHOTOHHbBIE U OTPaHUYECHHBIE
IIOCJIEI0BATEIIbHOCTH, IOHUMATh OCHOBBI 3aPOKICHUS MAaTEMAaTHYECKOTO AaHAJIN3a KaK aHaJIu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSMU: HENpPEpbIBHbIE (YHKLHH, TOUYKU
paspbiBa rpaduka (QYHKIWH, acUMITOTHl rpaduka (YHKIUH; CBOOOJHO OIEPUPOBATH
NOHATHEM: (QYHKIIWS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHATh CBOMCTBA HEMPEPHIBHBIX (HYHKIIMIA
JUI pelleHus 3ajad; CBOOOJHO ONEpPUPOBATH INMOHATHAMM: IE€pBas U BTOpasl MPOU3BOJIHBIE
¢byHKIMHU, KacaTenbHas K TpaguKy (GyHKIIMH; BEIYUCIATH POU3BOTHBIC CYMMBI, IPONU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM JBYX (YHKUUH, 3HATh HPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKLHMH;
MCIIOJIH30BATh TEOMETPUUYECKHI U (PU3UIECKUIN CMBICIT IIPOU3BOTHOM JIJIsl PEILICHHS 3a/1a4.

5) cBOOOAHO OmEPUPOBATH MOHATUSMH: MHOXECTBO, OIEPAlMA HAJ MHOXECTBAMH;
HCIO0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar i ONMCAHUS PEAJbHBIX MPOIECCOB U
SBJICHUM, TpU PpEIIEHUH 3a1ady U3 JPYruxX Yy4deOHBIX NPEAMETOB; CBOOOJHO OIEPUPOBATH
MOHATUSAMM: OIPEIECICHUE, TEOpPEMa, YpPaBHEHHUE-CIEICTBHE, CBOMCTBO MaTEMaTUYECKOIO
00BEKTa, 10KA3aTeNIbCTBO, PABHOCUIIbHbBIE YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOJIHO OTIEpPUPOBATh MOHITHUSAMK: HATYPAILHOE M LIEJIOC YHCII0, MHOXKECTBA HATYPAITbHBIX
U LEJBIX YUCEJl, UCIIOIB30BaTh NpHU3HaKku Aeaumoct nensix uncen, HO u HOK naTypaibHbIX
qycen JUIsl pelleHus 3a/1a4, IpUMEHATh alropuT™ EBkiuaa; cBoOOIHO onepupoBaTh MOHITHEM
OCTaTKa 110 MOJYJIIO, 3alIUChIBATh HAaTYPAJIbHBIE UMCIIA B PA3JIUYHBIX ITO3ULHOHHBIX CHCTEMAaX
CUMCJICHHS; CBOOOJHO OINEpUpPOBaTh MOHSTUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX ~ YMCEeJ, NpPEeACTaBIsATh KOMIUIEKCHBbIE 4YHciaa B  anreOpandyeckod H
TPUTOHOMETPUUYECKON (hopMe, BBHIIOIHATh apu(pMeTHYecKue ornepanui ¢ HUIMH U U300paxkarhb
Ha KOOPAMHATHOM INIOCKOCTH.

7) cBO0OO/IHO OTIepUPOBATh MOHATHUSIMHU: UppalOHAIbHBIE, MOKa3aTeIbHbIE
u JorapuMuyeckue HEpaBEHCTBA, HAXOJIUTh WX pEIIEHUS C MOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B; OCYLIECTBJIATh OTOOP KOPHEW MpHU pElIeHUU TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPHpPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, MPUMEHSThH
HeoOxouMble (POPMYJIBI Ul PEHICEHHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;
CBOOOJHO  ONepupoBaTb  MOHATHSMM:  CHCTEMa M COBOKYNHOCTb  ypaBHEHUH
1 HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIIEACTBHSI, HAXOAUTH PELICHHUS] CUCTEMBI U
COBOKYITHOCTEH palMOHAIbHBIX, HPPALUOHAIBHBIX, IOKAa3aTeIbHBIX M JIOrapH(PpMHUUECKHX
YpaBHEHUI U HEpaBEHCTB; pellaTh palMOHAIbHbIE, HpPpalMOHANIbHBIE, IOKa3aTellbHbIE,
norapupMUUEcKre U TPUTOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA, COJIEpIKaINe MOTYIH U
napaMeTpbl; MPUMEHATh Trpapuyeckre METOIbl Jii pEeUIeHHs] yYpaBHEHUH M HEPaBEHCTB,
a TaKXke 3aJjad C IapaMeTpaMM; MOJEIMPOBaTh peajbHbIE CUTYallMM Ha SI3bIKE ajreOphl,
COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX CHUCTEMBI IO YCJIOBHIO 33/ayH,
UCCIIeIOBaTh IOCTPOCHHBIE MOJIEIH C UCIIOIb30BAaHUEM armapara airedopbl, MHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yybTarT.

8) cTpouTh rpauKu KOMIO3HIUH (YHKIHA C NOMOLIBIO DJIEMEHTAPHOTO WCCICIOBAHHS H
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CBOWCTB KOMIIO3WIIMM JBYX (YHKIUH; CTPOUTh TEOMETPUYECKHE O0O0pa3bl ypaBHCHHH U
HEpaBEHCTB Ha KOOPJAMWHATHOHM IJIOCKOCTH; CBOOOJHO ONEpUPOBATh MOHATUAMHU: Tpa(uKH
TPUTOHOMETPUYECKUX (YHKIHIA; TPUMEHATh QYHKIUH TSI MOACIMPOBAHHUSA M HCCICIOBAHUS
peabHBIX MPOIECCOB.

9) wucmonmb30BaTh MPOHM3BOMHYIO ISl  HCCIIENOBaHHMs (DYHKIMM HAa MOHOTOHHOCTB
U HKCTPEMYMBbI; HAXOJIUTh HaUOOJbIIEEe U HAMMEHBIIEE 3HAYCHHU (PYHKIIMH HETpPEephIBHON Ha
OTpPE3KE; UCIOJIB30BATh MPOU3BOAHYIO ISl HAXOXK/ICHHS HAMIYYIIeTO PEHICHUS B IPUKIAIHBIX,
B TOM YHCJI€ COLUAIBHO-KOHOMUYECKUX, 3a/1a4ax, JUIsl OMpPEeeSICHUs] CKOPOCTH M YCKOPEHHS
mporecca, 3aJaHHOro (OpMyJIod WM TpadUKOM; CBOOOIHO ONEPUPOBATH TOHATHIMU:
nepBooOpasHasi, onpeeIEHHBIA HHTETPall, HAXOAUTh EPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITHIA
U BBIYUCIIATH HHTErpall o popmyine HeroToHa—JIeiiOHmMIa; HaXOAUTh MJIOMAAN TUIOCKUX (HUryp
U O0bEMBI TE C TMOMOINBIO HWHTErpaja; HWMETh MPEACTaBICHHE O MaTeMaTHYeCKOM
MOJICTMPOBAaHHHM Ha TPHMEpe cocTaBieHus Anp(epeHInaIbHBIX YpaBHEHHH; pemarhb
NPUKIIAJHBIE 33/1a4M, B TOM YHCJIE COLMATBHO-3KOHOMUYECKOTO M (DPU3NYECKOTO XapakTepa,
CpEICTBAMU MAaTEeMaTHUECKOTO aHAIIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMU MOHSATHSIMH CTEPCOMETPUHU TPU PEUICHUH 33134 W
NPOBEJCHUN MAaTEMaTHUECKUX PACCYKACHUI; MIPUMEHATh aKCHOMBI CTEPEOMETPHHU U CIIECICTBUS
U3 HHUX TPH PEIICHHH TeOMETPHUYECKUX 3a7ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIOIOKEHHE
OpsSIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE; CBOOOTHO ONEPHPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEXIy NPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSMOW M IUIOCKOCTBIO; CBOOOJIHO OMEPUPOBATH
MOHSTHAMH, CBSI3aHHBIMH C MHOTOTPaHHMKaMH; CBOOOJHO pacrio3HaBaThb OCHOBHBIC BHIbI
MHOTOTPpAaHHUKOB  (TMpW3Ma, THUpaMHuaa, NpsIMOYrOJbHBIM  Mapajenenunen,  Kyo);
KJIacCH(HUIMPOBATh MHOTOTPAHHHUKH, BBIOMpAas OCHOBaHHS JUIS KiacCH(UKAIMK; CBOOOIHO
OTIEpPUPOBATH MOHATHSAMH, CBI3aHHBIMHU C CEYCHHEM MHOTOT'PAaHHHUKOB IIOCKOCTBIO; BBIITOIHSATH
napajulelbHOe, LEHTPaJbHOE M OPTOrOHAJIBHOE IPOSKTHPOBaHHE (UIyp Ha IUIOCKOCTS,
BBITIOJIHATE M300pakeHHst (QUTryp Ha TUIOCKOCTH; CTPOHWTH CEYEHHUS MHOTOTPaHHHKOB
Pa3IUYHBIMU METOAAMH, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX
00BEMHBIX (GUTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIONIATN TTOBEPXHOCTEH
MHOTOIPaHHHUKOB (IIpU3Ma, MUPaMUAA), TEOMETPUUECKUX Tel C INpPUMEHEHHEM (QOopMyII;
CBOOOJHO  ONEpUPOBATh TOHATHSMH: CHMMETPUST B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpBI; CBOOOIHO
OTIEPUPOBATH TOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATaM B TPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HaJ BEKTOpaMM; pellaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAaXOXJICHHE T'€OMETPUYECKUX BEJIMYWH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
peleHN MaTeMaTHYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIOKHOCTHU; NPUMEHSTh
MPOCTEUIINE TPOTPAaMMHBIE CpPEACTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
peLIEHUH CTEPEOMETPHUECKUX 3a/ad; H3BJIEKaTh, MPEOOpPa3OBBIBATE U MHTEPIPETUPOBATH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUIECKUX (PHUTypax, MPEJACTABICHHYIO Ha YepTekKax
U pUCYHKaX; MPUMEHSATHh IMOJy4YeHHbIE 3HAHHUS Ha INpPaKTHKE: CPaBHHUBATH M aHAJIU3UPOBAThH
peanbHBIE CUTYallH, TPHUMEHSATh W3YYEHHBIE TMOHATHS B TPOIECCe TIOMCKA PEIICHHS
MaTeMaTHYeCKl CQOPMYJIMPOBAHHOW MpPOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTYyalluu
Ha SI3BIKE TEOMETPHH, HCCIIEA0BATh MTOCTPOSHHBIE MOJIEITH C UCTIOIh30BAHUEM T'€OMETPHUECKUX
NOHATUH W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTHYECKUe 3aJayd, CBS3aHHBIE C
HaXOXXJICHHEM TeOMETPUYECKHX BEJIMYWH, WMETh NpPEICTaBICHHS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM YacTu (pyHIaMEHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOTHO OMEPUPOBATh MOHSATHSIMH, CBSI3AHHBIMH C IMJIMHAPHYSCKOH, KOHHYECKOH |
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI MOJYYEHMS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TeJlaMH BPALICHUS: IUJIMHIPOM, KOHYCOM, cepoil W mapoMm; pacro3HaBaTh
Tesla BpaleHus (UWIMHAP, KOHYC, cepa M map) U OOBACHATH CIIOCOOBI MOJYYEHHS Tel
BpaIICHUs; KJIAaCCH(HUIMPOBATh B3aUMHOE DPACHOIOKEHHE CEepbl M IUIOCKOCTH; BBIYHCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpamleHHs, 00bEMBI M MIJIOMIAIN TOBEPXHOCTEH
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MHOTOI'PaHHHUKOB U TeJl BPALLCHHsI, FEOMETPUUECKUX T€J C MPUMEHEHUEM (GopMyil; cCBOOOIHO
OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALMSAMH Tell BPALCHUS ¥ MHOTOTPAaHHUKOB!
MHOTI'OI'pDAaHHHK, BIHCaHHBI B cdepy M ONMCaHHBI OKOJIO cdepsl, cdepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJIO BpPALIEHUS; BBIUUCIATH COOTHOLIEHMS MEXAY IUIOMIAIAMU
MOBEpXHOCTEH M 00bEMaMU NOJOOHBIX Ted; M300pa)kaTb HU3ydaeMble (DUTYpbI, BBIIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEIKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEpXY, COOKY,
CHM3Y, CTPOUTb CEYEHHUs TeJ BpAIlEHUs; M3BJIEKATh, MHTEPIPETUPOBATh U NPeoOpPa30BbIBATH
MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaX; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATH ONEPALIH
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOpPJUHAT; peliaTh
reOMETPHUECKUE 3314 HAa BBIUMCIIEHUE YIJIOB MEXAY NPSAMBIMU U INIOCKOCTSIMH, BEIUUCIICHUE
paccTosHUM OT TOYKU A0 IUIOCKOCTH, B II€JIOM, HAa NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOAa IpPH PpEIIeHUH; CBOOOJHO ONEpPUpPOBATH IMOHATUSAMH, CBS3aHHBIMU C JBM)KEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI;, BBIMOIHATh U300paKEHUSI MHOTOTPAHHUKOM H Tel
BpallEHHs NP MapajuleIbHOM NEpeHOoce, LIEHTPAIbHOM CUMMETPUH, 3€pKaJIbHOW CUMMETPHH,
IIPH TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus MOI00uUS; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHHs LMIMHApA (MapajuleabHO U MEePIeHIUKYIAPHO OCH), CEUEHHs KOHYCa
(mapanienbHOE OCHOBAHMIO M MPOXOJSIEE Yepe3 BEPIUMHY), CEYEHHUs IIapa; HCIOJb30BaTh
METOJIbl MOCTPOEHUSI CEUYEHUMN: METOJ CJIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO]
IIEpEeHOCca CEeKYyLeH IUIOCKOCTH; JOKa3blBaThb TIE€OMETPUYECKHE YTBEpXKIEHHS, HPUMEHSTbH
reoMeTpuueckue (akTbl I pEIICHUS CTEPEOMETPHUYECKUX 3a4ad, NPEAIoIararoiinux
HECKOJIbKO ILIaroB PELICHMs, €CJIM YCIOBMs NMPUMEHEHUS 3aJjaHbl B SBHOW M HEABHOU (opme;
pemiate 3a7ayd  Ha JI0Ka3aTeJIbCTBO MATEMaTHMUYECKUX OTHOLUIEHHMM U  HaxOXKIEHHE
IEOMETPUYECKUX  BEJIMYMH; INPUMEHATh HNPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAI[MOHHbIE CHUCTEMbl HPHU PEIIEHUU CTEPEOMETPUUECKUX 3aJay; HPUMEHSThH
[IOJlyYeHHbIE 3HaHMS Ha IPAKTHKe: CpaBHUBAaTh, AHAJIW3UPOBAaTh U OLIEHUBATh peaJIbHbIC
CUTYalluH, IPUMEHATh U3yUEHHbIE MOHATHUS, TEOPEMBI, CBOICTBA B MpoOIlecCe MOUCKA PEIIeHUs
MaTeMaTH4eCcKu c(OpMYIHMPOBAHHOM MPOOIEMBI, MOJICINPOBATh PEAIbHBIE CUTYAI[MH HA S3BIKE
re€OMEeTPUH, UCCIEA0BATh OCTPOCHHBIE MOJIETH C UCIOJIb30BaHUEM I€OMETPUUECKUX MOHATUN
U TeopeM, ammaparta aiareOphl, peraTth MPaKTHYEeCKUEe 3a/1adM, CBS3aHHBIE C HAXOXJAECHUEM
reOMETPUUYECKUX BEIMYMH; UMETh MpeACTaBIeHUsI 00 OCHOBHBIX 3Tallax pa3BUTHS I'€OMETPUU
KaK COCTaBHOW 4acTH GpyHAaMeHTa pa3BUTHsI TEXHOJOTHIA.

12) cBOOOAHO oOmepuUpoBaTh MOHATUSAMH: Tpad, TMIOCKUE Tpad, CBI3HBIA Tpad, MyTh
B TIpade, uenb, ILUKI, AEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4alHOTO SKCIEPUMEHTA;
CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CIYH4alHBIN SKCIIEPUMEHT (OMBIT), CIydailHOE COOBITHE,
JJIEMEHTapHOE cllydailHoe CcOoOBbITHE (3JIEMEHTAapHBIA HCXO0J) CIy4alHOTO OIBbITA, HAXOIUTh
BEPOATHOCTH COOBITUM B ONBITaX C PAaBHOBO3MOXXHBIMU 3JEMEHTAPHBIMU COOBITUSMU;
HaxXoAuTh U (OPMYIUPOBATH COOBITHSA: MEpeceueHHe, OObEAUMHEHUE JTaHHBIX COOBITHIA,
cOOBITHE, TPOTUBOIOIOKHOE AAHHOMY, HCIOJB30BaTh AMArpaMMbl Oijiepa, KOOPAWHATHYIO
OpsIMyI0 JUIS peLIeHHs 33a7]ad, IO0Jb30BaThCs (OPMYNION CIOKEHUS BEpOATHOCTEH Ui
BEPOATHOCTEM JBYX M TpeX CIydyalHBIX COOBITHI; ONEpUpOBaTh MOHSTHUSIMH: YCJIOBHas
BEPOSTHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCHUMBIE COOBITHS, JEPEBO CIIy4aifHOrO
SKCIIEPUMEHTA, HAXOJUTh BEPOSTHOCTU COOBITHI C MOMOIIbIO MpaBHJIa YMHOXEHHS, JepeBa
CIIy4aifHOrO OIbITa, MCHOJB30BaTh (hOpMyNy MONHOM BeposiTHOCTH, (opmyiny baiieca npu
pelleHnr 3a/ay, OMNpeAeNsATh HE3aBHUCHUMOCTh COOBITMH 1O (opMmyine M MO OpraHu3aluu
CIIy4ailHOrO 9KCIEPUMEHTa; NPUMEHITh M3y4YeHHble KOMOMHATOpHBIE (QOPMYINIBI IS
MIEPEYUCIICHUS 3JIEMEHTOB MHOKECTB, JIEMEHTApPHBIX COOBITHH CIIy4allHOTO OIIBITA, PEIICHUS
3aja4d 10 TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHAMM: OMHAPHBIA CIy4alHBINA
OTBIT (MCTBITAHUE), YCIIEX U HEyJaua, He3aBUCHUMbIE UCIIBITAHUSI, CEpUsl UCIIBITAHUNA, HAXOIUTh
BEPOSITHOCTH COOBITHI: B CEpUM HCHBITAHMHA [0 TEpPBOrO YClexa, B CEpUU HCHBITAHUN
bepHymiu, B ombITe, CBA3aHHOM CO CIy4alHBIM BBIOOPOM M3 KOHEUYHON COBOKYITHOCTH;
CBOOOJHO ONEPUPOBATh MOHATHUSAMH: ClIydailHas BEJIWYHMHA, paclpelielieHue BEpOSTHOCTEH,
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JyarpaMmma pacnpeeneHus, OnHapHas cilydaiiHas BeIMYMHA, F€OMETPUUECKOe, OMHOMUAIBHOE
pacnpezeieHue.

13) omepupoBaTh MOHATHUSMH: COBMECTHOE pAaCIpEICICHUE [BYX CIIydallHbIX BEJIUYHUH,
WCIOJb30BaTh TaOJMIy COBMECTHOTO paCHpeAeieHHus JABYX CIIy4alHBIX BEJIMYMH JUIA
BBIICIICHUS. PACHpPElEICHUs] KaKIOW BEIUYMHBI, ONPEICIICHUS HE3aBHUCHUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO OIEPUPOBATh IIOHATUEM MAaTEMATUYECKOTO OXUAAHUS ClaydailHOU
BEJIMYMHBI (pacrpeseeHns), IPUMEHITh CBOICTBa MaTEMAaTHYECKOTO OXKHUIAHUS IPU PELLICHUN
3aja4, BBIYUCIATH MATEMaTHYECKOE OXHJIaHHE OWHOMHUAIBHOTO M TE€OMETPUYECKOTO
pacripenienieHuii; cBOOOJHO ONEpUPOBATh HMOHATHAMM: JUCHEPCHsi, CTAHJAPTHOE OTKIOHEHUE
CIIy4alHOM  BEJIIMYUHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIyYalHOM  BEJIMYHHBI
(pacnpenieneHusl) Opy pelICHUM 3a/ad, BBIYUCIATH JAUCHEPCUI0 M CTaHJAPTHOE OTKJIOHEHHE
TEOMETPHYECKOT0O U OMHOMHAIBHOTO  PACHpeleNieHHH;  BBIYHCIATH  BBIOOPOYHBIC
XapaKTepUCTUKM IO JaHHOH BbIOOpDKE U OIIGHHMBAaTh XapaKTEPUCTUKU TIEHEepalbHOM
COBOKYITHOCTH JIAHHBIX N0 BEIOOPOUYHBIM XapakTepucTukam. OLEeHUBATh BEPOSTHOCTH COOBITUI
U TIpOBEPATH  MPOCTEHIIME  CTATUCTUYECKUE  TMIOTE3bl, IOJb3YSICh  U3YYCHHBIMU
pacnpeneIIeHUsIMHU.
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2. CTPYKTYPA U COJAEPXKXAHUE YYEGHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

JJIs1 O4HOM (DOPMBI 00yYeHUsI

Buj yueOHoi padoThI Oovem uacos

YueOHast 1eSITCIBHOCTD (BCEro) 324
YyeOHbIe 3aHATHS 00yJaronierocs (BCero), B TOM YHCIIC: 318
OCHOBHOE COJIEp)KaHUe

JIEKIIUA 220
NPAaKTUYECKHUE 3aHATHS 98
npo¢eccHOHAIHLHO-OPUEHTHPOBAHHOE CO/IEP:KaAHUe

JIEKLIUA 20

IIPAKTUYECKHE 3aHITHS 10
CamocrosiTesibHasi paboTa o0yuyawuierocs (Bcero) -
IIpome:kyTounasi arTecTanusi B GopMe 9K3aMeHd -

Bcepoccuiickast mpoBepoyHasi padoTa (Mpy HAJIUYUH IO TaHHOMY y4eOHOMY
IpEeIMETy), OpraHuzyemas B paMKax MEpONpPUATHA MO OLEHKE KayecTBa
oOpa3oBaHMsl, IPOBOAUTCS 3a CUET 00bEMA BPEMEHH, OTBEICHHOIO Ha Y4YeOHBIi
IIPEIMET, COTJIACHO HOPMATUBHO-IIPABOBBIM AKTaM.
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2.2 TemaTu4ecKuil IJIaH U coJep:kaHue ydyeOHOro npeaMmera «MaremMaTuka»

JUIs1 O4HOM (hOpMBI 00YUICHUS

HaumenoBanue Copep:xaHue y4eOHOI0 MaTepUAaIa NPAKTHYECKUE 3aHATHS, O0bem
pa3/iesioB U TeM CaMoOCTOsITeJIbHAsE padoTa 00y4ar0IMXCcs 4acoB
1 2 3
1 cemecTp 94/42
Pa3nes 1. YUncaa u Bpiunciaenns. MHoxkecTBA.
Tema 1 Coaep:xaHue yueOHOro MaTepuaJia 8/2
Pa3zBurtue 1 1.Ienbie u panpoHasibHble yncna. JlefictBurensHble yncina. [IpubnnkeHHble BBIYUCICHUS.
MOHSATHSA 0 YHCIIe [TpubimxeHHOE 3HaYEHNE BETMYMHBI U TIOTPEIIHOCTH MPUOIIIKEHHH. 2
2 2.KommiekcHble uncna. ApupmeTnyeckue JeicTBUs HaJl KOMIJICKCHBIMU YU CIAMH. 2
3 3.Kommiekcubie uncna. Tpuronomerpuyeckas Gpopma 3amucu yncia 2
4 4. llpakTnuyeckast padora Ne 1 «[loHsTHE MHOXKECTB YHCEID» 2
5 5.BX0/1HO# KOHTPOJIb 2
Pasznen 2. ®yHkuuu u rpadpukn
Tema 2 Coaepxkanue yueOHOro MaTepuaa 8/4
DyHKIUM, UX 6 1.®yukiuu. CnocoOs! 3a1anus Gynkuuu. 'paduku pyaxnuu. CoiictBa GyHKIMN. 2
CBOIICTBA N 7 2.06patsble pyHKIH. O6IacTh onpeneneHus 1 001acTh 3HaueHui oopatHoit pynkuu. I'padux 2
rpauku. oOpatHol ¢pyHKIMK. CioxxHas QyHKIUS (KOMIO3HUIINS)
8 3.IIpakTnueckas padora Ne 2 «Dyukiuu. CoiicTBa GyHKIHN» 2
9 4 IlpeoGpazoBanue rpagukoB GpyHkiui. Bunsl npeobpazoBaHuii. 2
10 | 5.IIpakrtnueckas padora Ne 3 «IIpeobpazoBanust rpaukoB GyHKIUI» 2
11 | IpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEP:KAHME 2
6. Onucanue NPOU3BOJICTBEHHBIX MPOIECCOB C MOMOIIbIO TpaduKOB QYHKIUI
Pa3nes 3. OcHOBbI TPUTOHOMETPHH
Tema 3 Coaep:kaHue y4e0HOro MaTepuaa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe 1BuxeHue. TpuronoMerpudeckas OKpy>KHOCTb 2
ckue BoipaxkeHust | 13 | 2.CuHyc, KOCUHYC, TAHT€HC U KOTaHreHc uynciaa. OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKAECTBA, 2
14 | 3.IlpakTuyeckas padora Ne 4 «Tpuronomerprueckue (pyHKIIMH YUCIOBOTO apTyYMEHTa 2
15 | 4.®opmynsl npuBeneHus. CUHYC, KOCHHYC U TAHT'€HC CYMMBI M pa3HOCTH JIBYX yIJIoB. CHHYC U KOCUHYC 2

JBOWHOro yria. @opMyiibl IOJOBUHHOIO yIJIA.
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16 | 5.IIpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (DYHKIMI B IPOU3BEACHUE U IPOU3BEACHUS B CYMMY. 2
BripakeHne TpUroHOMeTprUIecKuX (PYHKIIHIA Yepe3 TAaHTeHC TOJIOBUHHOTO apryMeHTa.
17 | 6.1Ipaktuyeckas pa6ora Ne 5 «OcHOBHbBIE POPMYIIBI TPUTOHOMETPHUID) 2
18 | 7.IlpeoOpa3oBanusi NPOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAIKEHHH. 2
19 | 8.IlpakTuyeckas padora Ne 6 «IIpeobpazoBaHus MPOCTEUIINX TPUTOHOMETPHUUECKUX BBIPAKECHUI 2
Tema 4 Coaep:xaHue y4eOHOro MaTepuaJa 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduKu 2
ckue pynkuuu. | 21 | 10.IlpakTuyeckasi pagora Ne 7 «TpuronoMeTpudeckie QyHKIIUIY. 2
22 | 11.00paTHble TPUTOHOMETPUYECKUE PYHKIIMHU. APKCUHYC, ApKKOCHHYC, ADKTAaHI'€HC YUCIIA. 2
23 | [IpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2
12.Mcnonp30BaHNE CBOWCTB TPUTOHOMETPUUECKUX (DYHKIIHI B Ipo(ecCHOHATIbHBIX 3ajjauax.
Tema 5 Coaep:xaHue yueOHOro MaTepuaJia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiinme TPUroHOMETPUYECKHUE YPABHEHUS. 2
ckue ypaBHeHusi | 25 | 14.MeTo/ibl penieHus TPUrOHOMETPUUYECKUX YPABHEHUIH. 2
U HepaBeHCTBA. | 26 | 15.PenieHne TpPUrOHOMETPUUYECKUX YPABHEHHM. 2
27 | 16.JIpakTnyeckasi padora Ne§ «[Ipocreiine TpHrOHOMETPHUECKUE YPABHEHUS 2
28 | 17.1lpocreiimme TpPUrOHOMETPUUYECKIE HEPABEHCTBA. 2
29 | 18.IIpakTnyeckasi padora Ne9 «[Ipocreiiiine TpUroHOMETpHUUECKUE HEPABEHCTBA 2
30 | 19.I1pakTuyeckas padora Nel( «CructemMbl TPHTOHOMETPHYECKUX YPAaBHEHHI» 2
31 | 20.Pemenrie TPUrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, B TOM YHUCIIE C UCIOJIb30BAHUEM CBOMCTB 2
(GYHKIHIA.
Pa3nea 4. Ctepeomerpus
Tema 6 Coaepixanue yueOHOro MaTepuaJa 6/2
Beenenne B 32 | llpodeccHoHATbHO-OPHEHTHPOBAHHOE COAePKAHNE 2
CTEPEOMETPHIO. 1.Buasl mitockux ¢uryp u ux miomaas. [IpakTuko-opueHTHPOBaHHbIE 3a/1a4l B Kypce FeOMEeTpUH Ha
MJIOCKOCTH.
33 | lIpodeccHoHATbHO-OPHEHTHPOBAHHOE COJAePKAHNE 2
2.OCHOBHBIE TPOCTPAHCTBEHHBIE PUTYpPbl. AKCHOMBI CTEPEOMETPUH.
34 | 3. Terparap. [lapannenenunen. 2
35 | 4. IIpakTnueckas padora Ne 11 «Ceuenus. 3a1aun Ha TOCTPOCHUE CEUCHUI. 2
Tema 7 Coaeprxanue yueOHOro MaTepuaJa 12/8
IIpsimbie n 36 ‘ S5.ITapamienbHOCTD NPSIMBIX U MIJIOCKOCTEM. 2
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IUIOCKOCTH B 37 | 6. IlpakTuyeckas padora Ne 12« lapannenbHOCTh NPSIMBIX U INIOCKOCTEH. 2
npocrpancree. | 38 | 7. IlepneHAUKYISIPHOCTh NPSAMBIX U IUIOCKOCTEM. 2
39 | 8. IlepnieHuKysip M HAKJIOHHAS. YTOJI MEXKY NPSIMOU U IJIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NepneHIUKYIsApax. 2
41 | 10.IlpakTnyeckas padora Ne 13 «Teopema o Tpex NepueHIAUKYIAPAX ). 2
42 | 11. JIsyrpanssliii yrou. [leprnieHIUKyIsspHOCTbD JIBYX IUIOCKOCTEH. 2
43 | 12. IlpakTnyeckasi padora Ne 14 «IlepneHuKyIsIpHOCTb B IPOCTPAHCTBE. 2
44 | 13. T'eomerpuueckue nmpeoOpa3oBaHusl IPOCTPAHCTBA. 2
45 | 14. Ilpaktuuyeckas padora Ne 15 «IIpsimble U TUIOCKOCTH B IPOCTPAHCTBE 2
Pa3pnen S. BekTophl B IpocTpaHCcTBE
Tema 8 Coaep:xanue y4eOHOIro MaTepHuaJia 10/6
Koopaunarei m | 46 | 1.IloHATHe BeKTOpa Ha IUNIOCKOCTH U B IIpOCTpaHCTBE. Bubl BEKTOpOB. JlefcTBUS ¢ BEKTOpaMH. 2
BEKTOPBI. Onepanyy Hajl BEKTOPaMH.
47 | 2.PemeHne npakTUYECKUX 3a/a4. 2
48 | 3. [IpakTuyeckas padora Ne 16 «BekTopbl B IPOCTPAHCTBEY 2
49 | 4 Meton KOOpAMHAT B MPOCTpaHCTBE. [IpsMoyronapHas cucteMa KOOpAMHAT B MPOCTPAHCTRBE. 2
50 | 5. Merox xkoopauHat B ipoctpaHcTBe. KoopanHaTel BekTopa. CBsi3b MeXAy KOOPAMHATAMU BEKTOPA U 2
KOOpJMHATAMH TOYEK.
51 | 6.Pemenue 3ana4y. KoopimHaThl U BEKTOPHI 2
52 | 7. IlpakTnueckas padora Ne 17 «MeTos KOOpIMHAT B TPOCTPAHCTBE» 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COMEPIKAHUE 2
8.IIpakTnyeckas padora Ne 18 «KoopnunatHas miockocTs. Beruncienue paccTossHUi U Momaaei na
m1ockocTH. KonmuecTBeHHbIE pacueThDy.
Pa3nes 6. Kopumn, crenenu u jiorapugmsi.

Tema 9 Conep:xaHue yueOHOro MaTepuaJia 12/4
Kopau n 54 | 1.Kopuu u crenenn. KopHu HaTypanpHON CTENEHU M3 YUCIIA U UX CBOMCTBA. 2
CTeNneHHu. 55 | 2. KopeHb N-0i1 CTENEHNU U €0 CBOMCTBA 2

56 | 3. Crenenu c palyoHaIbHBIMU NIOKA3aTENSIMU, UX CBOMCTBA. CTENEHHU C 1eWCTBUTEIbHBIMU 2
NOKA3aTeNsIMU, UX CBOMCTBA.

57 | 4.Ctenenu ¢ pallmOHaIbHBIMU MMOKA3aTENSIMHU, UX CBOMCTBA. CTENEHH C IEMCTBUTEIILHBIMU MTOKA3aTEISAMH, 2
UX CBOMCTBA.

58 | 5. HUppanmoHanbHble ypaBHEHUSI U HEPABEHCTBA 2

59 | 6.lIpakTuyeckas padora Ne 19 «MppanroHajibHble ypaBHEHUSI 1 HEPABEHCTBA 2
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60 | 7. Crenennas ¢pynkuus [IpeoOpa3oBanust paliioHaIbHBIX, UPPALMOHAIBHBIX, CTEIICHHBIX BHIPAYKEHUM. 2
61 | 8.IlpakTuuyeckas padora Ne 20 «KopHu u CTEIEHN» 2
Tema 10 Coaep:xkaHue yueOHOro MaTepuaJa 12/2
IHokazarenbHass | 62 | 9. [lokazaTenpHas QyHKIIHS. 2
(ynkuus. 63 | 10. [TokasarenbHbIE YpaBHEHHUSI. 2
64 | 11. [loka3aTenbHble HEpABEHCTBA. 2
65 | 12. Iloka3arenpHble HEPABEHCTBA U YPABHEHUSI. 2
66 | 13.CucremMbl noKa3aTeabHbIX YPaBHEHUM. 2
67 | 14.Ilpaktuyeckas padora Ne 21 «IlokazarenbHble ypaBHEHUS! 1 HEPABEHCTBAY 2
68 | 15.KonrponbHas pabora «toru 1 cemectpa» 2
2 ceMecTp 126/56
Tema 11 Coaeprxanue yueOHOIro MaTepuaJa 16/4
Jlorapudmesi. 69 | 17.Jlorapudm. IIpaBuna neiictBuii ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO. 2
70 | 18. JleiicTBus ¢ TorapudmMamu. 2
71 | 19. Jlorapudmuueckas QyHKIHUS. 2
72 | 20. ITpakTHyeckas padora Ne 22 «[Ipeobpa3zoBaHus MOKa3aTEIbHBIX U JIOTApU(DMUIECKUX BBIPAKCHUN 2
73 | 21. Jlorapudmuueckrue ypaBHEHUs 2
74 | 22. JlorapupmMuueckrue HepaBeHCTBA 2
75 | 23. Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA 2
76 | 24.Cuctemsl JorapupMHUUECKUX YpaBHEHUN 2
77 | 25.11pakTnyeckasi padora Ne 23 «Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA» 2
78 | IlpodeccHoHATbHO-OPHEHTHPOBAHHOE COAePKAHNE 2
26.IIpumenenue norapugma. Jlorapupmuueckas cnupaib B npupojie. Ee MatemaTtndeckue cBoicTBa
Pazgesa 7. MHOrOrpaHHMKHM M KPYIJble TeJia.
Coaepxkanue yueOHOIro MaTepuaa 10/6
79 1. Ilonarue mHororpanHuka. Ero aneMeHTsl: BepiiHbl, pedpa, rpanu. {uaronans. Cedenue. Boimykiibie 2
Tenma 12 g II-_IICBBIHYKJI'I_?IC MHOTOT'PaHHHKH. .
Muororpanuuk 80 Tlpusma. Mapamrenenwume
" 81 3. ITupamua. Buas! nupamu,. 2
82 4. IlpakTnyeckas: padora Ne 24 «Ilnomaap NOBEpXHOCTH MHOTOI'PAaHHUKOBY 2
83 5.Cummetpus B npoctpancTBe. CuMMeTpus B KyOe, napajuiesienunesie, npusme, nupamuie. 2
84 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJICP/KAHME 2
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6.1Ipumepsl cummeTpuii B mpodeccum.

85 7. IlpakTHyeckas padora Ne 25 «IIpaBuiibHble MHOTOTPaHHUKN. 2
86 8. [IpakTHyeckas padora Ne 26 « MHOrOrpaHHUKI» 2
Tema 13 Coaep:xkaHue y4eOHOro MaTepuaJa 8/2
Tena ppamenus | 87 9.1unuunp, nriMHapUYECcKas TOBEPXHOCTh. [10111a1p MOBEPXHOCTH HUIMHAPA. 2
88 10. Konyc, koHn4eckast noBepxXHocTh. [1no1ans noBepXHOCTH KOHYcA. 2
89 11.Yceuennsrii konyc. CeueHne yCEUeHHOTO KOHyCa 2
90 12. Ilap u cdepa, ux ceuenus. Bzaumuoe pacronoxenue chepsl U MIIOCKOCTH, KacaTesIbHas IIIOCKOCTh K 2
chepe.
91 13. llpakTnyeckas padora Ne 27 «Kpyrible Tenay 2
Tema 14 Coaep:xaHue y4eOHOIro MaTepHuaJia 8/10
O0beMblI Te 92 14. Tlonsitne o0bEMa. OCHOBHBIC CBOMCTBA 00bEMOB Tl O0BEM MTPSIMOYTOIHHOTO MapalIeIICTUIIeIa, 2
MPU3MBI, IWIHH]PA.
93 15. lIpakTnueckas padora Ne 28 «O0bEM NpsMOYToJILHOTO NapajlieleNnuIea, IPU3MbI, LIUIUHAPAY 2
94 16. O0bem nupaMuIbl U KOHYCA. 2
95 17. Pemenue 3ana4 no reme «O0bEM MUpaMuIbl U KOHYCa 2
96 18. IlpakTnyeckas padora Ne 29 «O0bEM nupaMuIsl U KOHYCa» 2
97 19. MpakTnueckas padora Ne 30 «O0BEM 11apa U MWIOMATL CHEPHI» 2
98 20. TTogobue Ten. OTHONICHHE TUIONTAIeH TOBEPXHOCTEH M 00bEMOB TIOJIOOHBIX TEIT 2
99 21. Ilpaktnyeckas padora Ne 31 «/3mepeHust B reoMeTpun» 2
100 | MpodeccHoHATBLHO-OPHEHTHPOBAHHOE CONEPIKAHUE 2
22. IlpakTuyeckasi padora Ne 32 «Vcnonp3oBanue KOMOUHAIIMN MHOTOTPAHHUKOB U TEJl BpAIllEHUs B
PAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a9ax).
Pa3nes 8. Hayasia MaTeMaTH4eCKOro aHaIn3a
Tema 15 Coaep:xaHue yueOHOro MaTepuaJa 4/2
Mpenen 101 1. TIpenen nocnenoBaTeIbHOCTH. 2
102 | 2. Ilpegen ¢hyHKIIMU, OCHOBHBIE CBOWMCTBA U MPABUJIIA BRIYUCIICHUS. 2
103 | 3.IIpakTuyeckas padora Ne 33 «IIpenenni» 2
Tema 16 Coaepsxanue yueOHOro MaTepuaJa 12/10
IIpoussonnass | 104 | 4.IlonsTe Npon3BOAHON QYHKIIMH, €€ TeOMETPUUYECKUI 1 (PU3NUECKHI CMBICI. 2
105 | 5. IlpaBuna guddepennunpoBanus. Tabauna nponsBoHbIX. AuddepeHnrpoBanue CI0KHbIX QYHKIHHN. 2
106 | 6. IlpakTuyeckasi padora Ne 34«/luddepeHumpoBanre BbIpakeHUIN» 2
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107 | 7.T'eomerpuueckuii u pusnueckuii CMbICI TPOU3BOIHON 2
108 | IlpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2
8.IlpakTHyeckasi padora Ne 35 «Duznueckuii CMBICIT MPOU3BOIHON B TPO(PECCHOHATIBHBIX 3a7a9ax).
109 | 9. MccnenoBanue sneMeHTapHbIX (PYHKIMH HAa MOHOTOHHOCTh M TOYKH SKCTpEMyMa. 2
110 | 10. UccnenoBanue 3eMeHTApHBIX (GYHKIIMI Ha HANOOIbIlIee 1 HANMEHBIIIEE 3HAYEHHE C TIOMOIIBIO 2
MIPOU3BOJHOMN
111 | 11. Hpaxkruyeckas padora Ne 36 «Haunbosnbiiee 1 HanMeHblee 3HaYCHUE (PYHKIIUU HA OTPE3KEN 2
112 | 12. [IpumeHeHne mpoU3BOJHOM K HCCIeI0OBaHUIO (DYHKIUI U MOCTpOoeHHIO rpadukoB. [Ipon3Boanbie 2
00paTHOW ¥ KOMIIO3UINU (PYHKIIUH.
113 | 13. lIpakTuueckas padora Ne 37 «[IpuMeHeHre MPOU3BOAHON K UCCIEAOBAHUIO (PYHKIUN U 2
MOCTPOCHHIO TPa(UKOBY
114 | IIpodeccrnoHATBLHO-OPHEHTHPOBAHHOE COIeP:KaAHUe 2
14. IIpakTuyeckasi padora Ne 38 «HaxoxaeHrne oNTUMAIBLHOTO Pe3ybTaTa ¢ MOMOIIBIO IPOU3BOIHOM B
IPAKTHYECKUX 3a7adaxy.
Coaep:xaHue y4eOHOIro MaTepHuaJia 10/8
115 | 1.IlepBoob6pa3znas. Heonpenenenuoit mHTETpas. 2
116 | 2. CnocoObl HaX0Xk/IeHUsI HEOIPEAETICHHOT0 HHTETpalia 2
117 | 3. IlpakTuueckasi padora Ne 39 «CriocoObl HAXOKIACHHSI HEONPEICIICHHOTO HHTETPAJIaY) 2
118 | 4. Onpenenennslii uaTerpan. @opmyna HetotoHa-JIeiiOHuma. 2
Tema 17 119 | 5. BeruucneHust onpeeIeHHOT0 HHTErpaa. 2
HHurerpas u ero
v —— 120 6.HpaKanec1caﬂvpa60Ta Ne 40 «Bpruncnenus onpeneeHHOTO HHTErpasia _ 2
121 | 7.'eomerpuueckuii cMbIca onpeaeaeHHoro uurerpana. @opmyna Hetotona - JleiiGnuna. Pemenue 3anau 2
Ha MPUMEHEHUE UHTEerpaja Jilsl BBIYUCIIeHUs (PU3HUECKUX BEJIUYUH U IIouaaen
122 | 8. IlpakTnyeckasi padora Ne 41 Penienue 3a/1a4 Ha IPUMEHEHUs] MHTErpayia B U3UKE U TEOMETPUH 2
123 | MpodeccHoHATBLHO-OPHEHTHPOBAHHOE CONEPIKAHUE 2
9.IlpakTnyeckasi padora Ne 42 «Pemienne 3ajau Ha IPUMEHEHHE HHTETPaIay
Pa3zgen 9. BeposiTHOCTDH M CTATHCTUKA
Tema 18 Conep:kanue y4eOHOIro MaTepuasa 8/-
MHuo:xecTBa. 124 | 1.Ilonarue mHO)ecTBa. [logMHOXkecTBO. Onepaiui ¢ MHOKECTBAMHU. 2
DNeMeHThI 125 | MpodeccnonaabLHO-OPHEHTHPOBAHHOE COMEPKAHME 2
Teopuu rpagos 2.0mnepanuu ¢ MHOKeCTBaMu. Pelienne npukiiaHbIX 3a1a4
126 | 3.ITonsaTtue rpada. Cs3HBINA rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH 2
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127 | 4.Ilpumenenue rpadoB K peUICHHUIO 3a7au». 2
Tema 19 Coaeprxanue yueOHOIro MaTepuaJa 8/2
KomOunaropuk | 128 | 5.0cHOBHBIC MOHATHS KOMOMHATOPUKHU. 3214l Ha TOJICUET YKCIIa Pa3MEIICHUH, TePECTaHOBOK, 2
a ¥ CTAaTHCTHKA COUYETaHUI.
129 | 6.Pemenne KOMOMHATOPHBIX 3a1a4 2
130 | 7. Cratuctuueckas oOpaboTKa JaHHBIX 2
131 | 8.Pemenue 3agau Ha nepebop BapuanToB. Dopmyna 6uHoma Hetotona. Tpeyronbuuk [lackans. 2
132 | 9.1lpakTnyeckas padora Ne 43 «DneMeHTH KOMOMHATOPUKH» 2
Tema 20 Coaep:xaHue yueOHOro MaTepuaJia 14/2
DJIeMeHThI 133 | 10.CoOsbiTHe, BEpOATHOCTH COOBITHS, CIOKEHUE U YMHOXKEHHE BeposiTHOCTEH. [ToHsATHE 0 HE3aBUCUMOCTH 2
TEOpPUH COOBITHH.
BepositHocTel. | 134 | 11. IpodeccHoOHAILHO-OPHEHTHPOBAHHOE COJIEPIKAHUE 2
12. [lepBuunHast 06paboTKa CTAaTUCTUYECKUX JaHHBIX. | padndeckoe ux npencrasienue. Haxoxnenne
CPEIHMX XapaKTePUCTHUK, HAOII0JaeMbIX JaHHBIX
135 | 13.BepostHOCT, B mpodeccHOHANBHBIX 3amadax. OTHOCHUTENIbHAs dYacToTa COOBITHS, CBOWCTBO €€ 2
ycroiunBoctd. CTaTUCTUYECKOE OlpeiesieHHe BeposTHOCTH. OlLieHKa BEPOSATHOCTH COOBITHS
136 | 14.IlepBuunas 0OpabOTKa CTaTHCTUYECKUX JaHHbIX. ['padmueckoe ux mpencraBieHue. HaxoxaeHue 2
CPEIHMX XapaKTEePUCTHUK, HAOJI0JaeMbIX JaHHBIX
137 | 15. duckpeTHas ciaydyaiiHas BEIMUMHA, 3aKOH €€ pacipe/ieNICHuUs. 2
138 | 16.UncnoBble XapaKTEpUCTUKHU IUCKPETHON ciiydaiiHON BenuuuHbl. [ToHsTHE 0 3aKOHE OOJIBIINX YHCEI. 2
139 | 17. Knaccuueckoe onpeesieHue BEpOsITHOCTH. 2
140 | 18.IIpakTuueckas pa6ora Ne 44 «PenieHne 3a1a4 Ha BEIYUCIICHHE BEPOSTHOCTH 2
Pa3nes 10. YpaBHeHHS U HEPaBEHCTBA
Tema 21 Copep:xaHue yueOHOr0 MaTepuaja 18/6
YpaBuenus 1 | 141 | 1.PaBHOCHJIBHOCTh YPaBHEHM, HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI UX PELLICHUS. 2
HepaBeHcTBa | 142 | 2. Mcnonb30BaHue cBOMCTB M rpadukoB (DYHKIMN NPU pelIeHUN YpaBHEHUH U HEpaBEHCTB. 2
143 | 3.PenieHue noka3aTeibHbIX, JOrapu(@MHUYECKUX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4 IlpakTnyeckas padora Ne 45 «OcHOBHBIC MPUEMBI U METO/IbI PEIICHUI YpaBHEHUH, HEPABEHCTB, 2
CUCTEM»
145 | 5. PemieHue TpUroHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB. 2
146 | 6. Pemenne paninoHaIBHBIX, HPPANMOHATIBHBIX YPAaBHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. IlpakTnyeckasi padora Ne 46 «PemieHre TpUroHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTBY 2

19



148 | 8. PemieHne ypaBHEHUI U HEPABEHCTB € lTapaMeTpamMu 2

149 | 9.0npenenenue moayns. PackpeiTiie Moy o onpeneneHuto. [Ipocreiiiive ypaBHeHUSI 1 HEPABEHCTBA C 2
MojyneM. [IpruMeHnenne paBHOCHIIBHBIX NIEPEXOI0B B ONPEACTICHHBIX TUIIAX YPaBHEHHUI U HEPABEHCTB C
MOJ1YJIEM.
150 | 10.llpakTnuyeckas padora Ne 47 «lIpocTeiiiine ypaBHEHUSI 1 HEPABEHCTBA C MOAYJIEM. 2
151 | lIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KaAHUE 2
11.PenieHne TEKCTOBBIX 3a7a4 NPO(ECCHOHATBLHOTO CONCPIKAHMSL.
152 | IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KaAHUE 2
12.Pemenre TeKCTOBBIX 3a71a4 MPOGECCHOHATBLHOTO COJICPIKAHMS.
IloBTOpPEHME Coaep:xanue y4eOHOro MaTepHuaJia 10/4
MarTepuaJa 153 | 1.IloBropenue matepuana (reoMeTpusi) 2
154 | 2.IloBTopeHue matepuaia (reoMeTpusl) 2
155 | 3.IIpakrtuyeckas padora Ne 48 «[IpumeHeHre ONOPHBIX 3HAHUI 110 TEOMETPUN 2
156 | 4.IloBTopenue marepuana (ajaredpa U Hayajla MAaTEMaTUYECKOTO aHAJIN3a) 2
157 | 5.IloBropenue maTepuana (anredpa u Hauajga MaTeMaTHYECKOT'O aHAJIN3A) 2
158 | 6..IlpakTnyeckasi padora Ne 49 «[IpumeHeHne ONOPHBIX 3HAHUH 10 anredpe U MaTeMaTHUYECKOMY 2
AHATHU3Y»
159 | 7.MToroBasi KOHTpOJIbHAS paboTa 2
KoHncynbranuu 6
[TpomexxyTouHas atrrectanus B popme sx3amena
Bcero: 324

OcBocHue AUCHUIIIIMHBI  MOXKCT OBITH pealin30BaHO € IIPUMCHCHHCM JJICKTPOHHOI'O O6y‘-I€HI/I$I, AUCTAaHIIMOHHBIX
06p&30BaTeJ'II>HI>IX TEXHOJIOT UM B COOTBCTCTBUH C JIOKAJIbHBIMH HOPpMAaTUBHBIMU adKTaMH yHI/IBepCI/ITeTa
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOI'O
HNPEIMETA «<MATEMATHUKA»

3.1. TpeOoBaHusiT K MHHHMAJIBHOMY MATEPHAJILHO-TEXHHYECKOMY
o0ecrne4eHn 1o

TpebGoBaHus Kk peanuzanuu y4eOHOro npeameTa:

— y4eOHBII KAOMHET MaTEMaTHKH.

OcHarmieHHOCTh y4eOHOTO KaOuHeTa (00OpyJOBaHHUE). MOCATOYHBIE MECTa
M0 KOJUYECTBY OOydaronuxcs, pabouee MECTO MpernojaBaTeis, JocKa ydeOHas,
HarJsAHbBIe TTOCOOWs, KOMIUIEKT JJIA MPAaKTHUYECKUX padoT, TaONMIbI, TIaKaThl,
reoMeTpuyeckue (pUrypbl, CTeHnbl, y4ueOHas, CIpaBOYHas JIUTepaTypa, y4yeOHO-
METONYECKas JOKYyMEHTAIIHS

3.2 UndopMmannonHoe odecnevyeHne o0yueHust

Jlist peanu3anuu mporpaMMmbl OMOIMOTEYHBI (OHIT YHHUBEPCUTETA UMEET
neyaTHbIC W/ WITU DJIEKTPOHHBIE 00pa3oBaTeIbHbIC U HH(DOPMAIITMOHHBIE PECYPCHI:

o Jlamasu, A. A. Maremaruka : yueOHukK / A.A. JlamasH. — 3-¢ u3A., UCIp. U JIOI.
— MockBa : UHOPA-M, 2023. — 544 c¢. — (Cpeanee npodeccruoHaIbHOE
obpaszoBanmne). — ISBN 978-5-16-012592-3. — Tekct: snekTpoHHBINA. — Pexum
nocryma: https://znanium.com/catalog/product/1891827

o Jlamasn, A. A. COopHHMK 3aiady Mo MaTreMatuke : ydyeOHoe mocobue / A. A.
Hamasa. — 3-¢ m31g. — MockBa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
AJIIEKTPOHHBIN. Pexxum J0CTyTa:
https://znanium. com/cataloq/product/1362444

e [OxHo, H. C. Maremartuka : yue6nuk / H.C. FOxno. — Mocksa : UHOPA-M,
2023. — 204 c. — (Cpennee npodeccronansHoe oopaszoBanue). — ISBN 978-5-
16-014744-4. - Tekct : AIEKTPOHHBIM. —  Pexum  nmocrymna:
https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. MatemaTtuka. D5eMeHThI BbICIIEH MaTeMaTHKH : yY€OHUK : B
2 tomax. Tom 1 / B. B. bapaymxkun, A. A. IlpokodreB. — Mockpa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpeagnee npodeccuonaabHoe oOpa3oBaHuUE). —
ISBN 978-5-906923-05-9. — Tekcr : snexkTpoHHBIA. — Pexxum nmoctyma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MaTtemartrka. D1eMeHTHI BBICIICH MaTeMaTHKH : YY€OHUK : B
2 tomax. Tom 2 / B.B. bapaymikun, A.A. [IpoxopseB. — Mockpa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-34-9. — Tekct : snekTpoHHbld. — Pexum npocrtyna:
https://znanium.com/read?id=380017
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e [llumnoga, JI. 1. MaTtemaruka : yue6Hoe nocooue / JI.W. Illunosa, A.E. [lIunos.
— Mockpa : UH®PA-M, 2020. — 238 c¢. — (Cpeanee npodeccroHaabHOS
obpazoBanne). — ISBN 978-5-16-014561-7. — TekcT : 37€KTpOHHBINA. — Pesxxnm
nocryma: https://znanium.com/read?id=359850

e Maremaruka : yaebHoe mocodue / M. M. Uepnernos, H. b. Kap6aunnckas, E. C.
Jle6enena, E. E. XapuroHosa ; nmox penakiueir M. M. UepHenoBa. — 3-e U3z, —
MockBa : Poccuiickuii TOCyJapCTBEHHBIM YHUBEPCUTET mpaBocyausd, 2022. —
336 ¢. — ISBN 978-5-93916-959-2. — TekcT : 31eKTPOHHBIN // DIIEKTPOHHBIH
pecypc uudponoit oopazoBarensHoit cpeasl CIIO PROFobOpa3zoBanue : [cait].
— Pesxum nocrtyma: https://profspo.ru/books/122921

e AOnymmna, K. P. Maremaruka : yueOnuk mis CIIO / K. P. A6nynnuna, P. T
MyxameraunoBa. — CapatoB : I[IpodhoOpazoBanue, 2021. — 288 ¢. — ISBN 978-
5-4488-0941-5. — TekcT : 3MEKTPOHHBIA // DIEKTPOHHBIN pecypc IUdPOBOMA
obpazoBatenbHol cpenbl CIIO PROFobOpa3oBanue : [caiiT]. — Pexum gocrymna:
https://profspo.ru/books/99917

22


https://znanium.com/read?id=359850
https://profspo.ru/books/122921
https://profspo.ru/books/99917

4. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
HHPEIMETA «MATEMATHUKA)»

4.1. KoHTpOJIb M OLleHKA Pe3yJbTATOB OCBOCHUS Y4eOHOI0 MmpeaMera
OCYULIECTBJISIETCS B MPOLECCE MPOBEACHUS TEKYIIEr0 KOHTPOJS yCHEBAEMOCTH WU
IIPOMEKYTOYHOM aTTECTALMH.

HToroBoii (hopMoit MpOMEKYTOYHON aTTECTALIUU SBISETCS dK3aMEH.

(I)OpMLI U BUJbI TEKYIIECTI0 KOHTPOJIA YyCII€EBAEMOCTH

KOHTpOJII) U OLCHKA PC3YJIbTATOB OCBOCHHA NHCHUILIMHBI OCYIICCTBILACTCA
MpernogaBaTcCjicM B IIPOUCCCC IIPOBCACHUA ITPAKTUUICCKUX SaHHTHﬁ, TCCTUPOBAHUA.

MeToabl (popMbl) IpoBeIeHNsI TPOMEKYTOYHOM aTTeCTAIUU

Jlist mpoBelleHUsT dK3aMeHa pa3pabaThiBalOTCS KOHTPOJBHO- OIICHOYHBIC
CpeacTna.

DK3aMEH OpPUEHTHPOBAH Ha NHUCBMEHHYIO (opMy MpoBeIEHUs, KOTOpas
BKJIFOUAET MUCbMEHHOE PELICHUE 3a/1a4H.

Ha BbINIOTHEHNWE MUCHMEHHOM SK3aMEHAIlMOHHOW pabOThI MO MaTEMaTHKE
naetcs 4 actpoHoMHueckux yaca (240 MUHYT).

DK3amMeHaloHHas pabora coctouT u3 10 3amanmid.

[Ipu BeIMOSHEHUH 3aIaHUI TPeOYyeTCs MPEACTABUTH X0 PELICHUS U yKa3aTh
ITOJIyYE€HHBIN OTBET.
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4.2. Pe3yabTaThbl 0CBOCHHS YU4€OHOI0 MpeAMeTa

Kon n DopMbI U
HANMEHOBA Pe3ysbTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa METOIBI
HHe KOHTPOJIS 1
(opmupyem OLICHKU
bIX JIMYHOCTHBIE U METAIPEIMETHBIE ITpeameTHbIE
KOMIIETEeHI|
uil
OK 01. | B yacTu TpyI0BOrO BOCIIMTAHUSL: -BJIaJIETh METOJAMH JJOKA3ATEILCTB, aJITOPUTMAMHU PEILIEHUS 3a1a4; YMEHUE Ouen
BriGupars - TOTOBHOCTH K TPY/Ly, OCO3HaHHE [IEHHOCTH | (POPMYJIUPOBATH ONPEICIICHUS, AKCHOMBI i TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH UBaH
CII0COOBI MacTepCTBa, TPYIAOIIO0HE; JIOKa3aTelbHbIE PACCYXKICHUS B XO/I€ PEIICHHMS 3a/1a4; ue
peLieHus - HWHTEpEC K  pa3IM4HbIM  cdepaMm | - YMETh ONEPUPOBATh OHATHIMH: CTENEHb YKCIIA, JTJOTapru(M YKCiIa; YMEHHE [PaKT
3aj1a4 npo()eCCUOHATIBHOM EITEIBHOCTH, BBINOJIHATH BBIYMCIEHUE 3HAYEHUM 1 IPe0OPa30BaHusl BHIPAKEHHI CO CTEIEHAMU | HYEC
npodeccuon | OBlajicHie yHMBEPCAIBHBIMU  y4eOHBIMH | M JIOrapru(MamH, IpeoOpa3oBaHus IPOOHO-PAIMOHAIBHBIX BHIPaXKEHHIA; KHX
AJIbHOM [I03HABATEIBHBIMHU JICHCTBUSAMM: - YMETH OIIEPUPOBATH MOHATUSAMHU: PALMOHAIBHBIE, UPPAILIMOHAILHEIE, 3aHAT
JEATENLHOCT | a) 6a30BbIE IOTHUECKHUE JAEHCTBHUS: MoKa3sarelbHbIe, CTENIEHHBIE, JTIOTapu(PMUUECKUE, TPUTOHOMETPHUYECKHE YPABHEHHS | Wi,
u - CaMOCTOSTENLHO  (OPMYJIUPOBATH U | M HEPABEHCTBA, HX CHCTEMBI; TECTH
NPUMEHHUTEN | aKTYaIM3HPOBATh npo0eMy, | - YMETh ONEPUPOBATH TIOHATHIMU: (DYHKIIMS, HENPEPHIBHAS () YHKIIHS, poBa
BHO K | paccMaTpuBaTh €€ BCECTOPOHHE; NPOU3BOIHAs, IEPBOOOPA3HAs, ONPEAEIEHHbIN HHTErPal; yMETh HAXOIUTh HUS,
Pa3IMYHBIM | - YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK | IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMH, HCIIOIB3YS CIIPABOYHBIE MaTEPHAIIbI; UHIH
KOHTEKCTaM | WIIU OCHOBAHHSA JUIS CPaBHEHHS, | UCCIIEN0BATH B IPOCTENIINX CIydasX (yHKIMHA HA MOHOTOHHOCTh, HAXOAUTh BUJLY
KJIacCH(UKAIUK U 0000IIEHHS; HanOOJIbIIME ¥ HANMEHBIINE 3HaAYE€HHsT (QYHKIIMI; CTPOUTH TpaMKM MHOTOUWIEHOB | ajlbH
- ONpENENATh eI JeITeIbHOCTH, 3a1aBaTh | C MCIOIL30BAHMEM alllapaTa MaTEMaTHYECKOrO aHaIn3a; IPUMEHSTh BIX
napaMeTphbl U KPUTEPUH MX JOCTHIKEHHS; MPOU3BOIHYIO TIPH PEIICHHUH 3a]1a4 Ha JBHKEHHE; PENIaTh PAKTHKO- 3a1aH
- BBISBIISITh 3aKOHOMEPHOCTH U | OpMEHTHPOBAHHEIE 3a1aUl Ha HAUOOJIBIINE ¥ HAUMEHBIIME 3HAYEHHS, HA uii,
HPOTHBOPEYHS B paccMaTpMBaeMbIX | HAXOXKJIEHHUE IYTH, CKOPOCTH U YCKOPEHHS; npoe
SABJICHUSX; - YMETh OIIEPUPOBATH MOHATUSAMU: palMOHa bHas GYHKIIMS, OKa3aTelbHas KTOB,
- BHOCUTH KOPPEKTHBBI B JEATEIBHOCTD, | (QYHKIHS, CTEIEHHAS QYHKIHS, JorapupmMudeckas GyHKIU, uccle
OLIEHUBATL  COOTBETCTBUE  PE3YNILTATOB | TPUTOHOMETPHUECKUE QYHKIMHU, OOpaTHble (DYHKIMU; YMEHHE CTPOUTH TPadUKH JI0Ba
LeIsIM, OIIEHWBATh PHCKH TOCIEICTBHUI | M3YUEHHBIX (DYHKIIMHI, HCIIOIB30BaTh IPa(UKH IPU H3yYEHHH TIPOIIECCOB U HUIA.
NEATENbHOCTH; 3aBHCUMOCTEM, IIPH PENIEHUH 3a1a4 M3 APYTUX YUeOHBIX IPEIMETOB M 3a1a4 U3 DK3a
- pa3sBHBAaTh KPEATHBHOE MBIIUICHHE IIPU | pealbHOM KM3HMU; BHIPAXKaTh (HOPMYJIaMH 3aBUCHMOCTH MEKY BEITUUNHAMM; MEH.
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PEIICHUH KU3HESHHBIX MPOOIeM
0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJIETh HaBBIKAMU yueOHO-
HCCIIEN0BATEIBCKOU u IIPOEKTHOMI
NESTeNbHOCTH, HABBIKAMM  Pa3pelIeHUs
pooem;

- BBIABIIATH IPUYMHHO-CIICACTBEHHBIC CBA3U
U aKTyaIM3UpOBaTh 3a7ady, BBbIIBUIAThH
TUIIOTE3Y ee pelieHus, HaXOJIUTh
apryMeHTbl i1 JI0Ka3aTelbCTBA CBOMX
YTBEPXKACHUM, 3alaBaTh IapaMeTpbl U
KPUTEpUU PELLICHHUS;

- aHaIU3UpOBaTh IIOJIYYCHHBIE B XOIE
peuieHus 3aJa4yd pe3yJbTaTbl, KPUTHYECKH

OLICHUBATH ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

--  yMeTh  TEpPEeHOCUTh  3HAaHUS B

MI03HABATENIbHYIO U MPAKTUYECKYIO 00JacTH
KHU3HEICATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HbIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUIAaTb HOBBIE MWJIEW, IpelaraTh
OpPUTMHAJIbHBIE MTOJIXO/IbI U PELICHMUS;

U CIIOCOOHOCTh MX HCIONB30BaHHUA B
ITO3HABATEJIBHON U COLMAIBHON NPAKTUKE

- YMETh PelIaTh TEKCTOBBIE 33a4H Pa3HbIX TUIIOB (B TOM YHCJIE HA IIPOLICHTHI,
JI0JIM ¥ YacCTH, Ha IBU)KEHUE, pabOTy, CTOMMOCTh TOBAPOB M YCIIyT, HAJIOTH, 331a4H
13 00J1aCTH YIPaBJICHUS JIMYHBIMU U CEMEHHBIMU (DMHAHCAMM); COCTABIIATh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
HCCIIEI0BaTh M10JIyY€HHOE PEIlIEHUE U OLIEHUBATh IIPAaBIO0NI0100HOCTh
pe3yJIbTaTOB;

- YMETh ONIEPUPOBATH MOHATHAMMU: CpeHee apu(pMeTHUECKOe, MEIUaHa,
HanOoJblIIee U HAMMEHBIIIEEe 3HAYCHHUS, pa3Max, AUCIIEPCHUsl, CTAHAapPTHOE
OTKJIOHEHHE YHCIIOBOI0 HA0Opa; yMETh U3BJIEKaTh, MHTEPIPETUPOBATh
nH(pOpMaIHIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA TUarpaMMax, rpadukax,
OTPaKaroIlyI0 CBOMCTBA pealibHBIX IIPOLIECCOB U ABJICHUI; IPEICTABIATh
MH(POPMAIIHIO C TIOMOIIBIO TAOJUI] U IarpaMM; HCCIE0BATh CTATUCTHYECKHUE
JJaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM I'padMueCcKUX METOJIOB U 3JIEKTPOHHBIX
CPEACTB;

- YMETh ONEPUPOBATH MOHATHAMMU: CIIy4aiiHBIN OIBIT U CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIy4alfHOTO COOBITHUS; YMEHUE BBIUUCISATH BEPOSTHOCTD C
UCIOJIb30BaHUEM IPahUIECKUX METO/IOB; IPUMEHSATH (POPMYIIbI CIOKEHUS U
YMHOKEHUS BEpPOSATHOCTEN, KOMOUHATOPHBIE (DAKTHI U POPMYJIBI IIPHU PELICHUN
3ajJ1a4; OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIbLINX YHCEN B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETh OIEpUPOBATh MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN Yrojl, CKPELUBAIOLIUECS MPSMBIE, IaPAJUIEIBHOCTD U
MEPIEeHIUKYJIPHOCTD MPSMBIX U INIOCKOCTEH, YTOJ MEKIY MPSIMBIMHU, YTOJ MEXKIY
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 10
IJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEXKAY TIIOCKOCTIIMU;
YMEHHUE UCTIONIb30BaTh MIPU PELICHNH 33/1a4 U3YUYeHHBIE ()aKThl U TEOPEMBI
IJTAaHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPUPOBATH MOHATHSIMU: MHOTOI'PAaHHUK, CEU€HHE MHOTOIpaHHHKa, KyO,
napajuiefienunes, npusma, nupamuaa, Gurypa u HoBepXHOCTh BpallleHus,
LWINHAP, KOHYC, map, cepa, ceueHus: GUrypsl BpalieHus, MI0CKOCTb,
Kacaromasicst cepbl, HUINHIPA, KOHYCA, IJIOMAAb TOBEPXHOCTH MUPAMUIBI,
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IIPU3MBI, KOHYCa, LWIMHAPA, IJI01a1b chepbl, 00beM Kyda, MPsIMOYroJIbHOIO
rapajuieJenuIe a, MMpaMyuIbl, IPU3Mbl, HIHJIMHIAPA, KOHYCA, 11apa; YMEHUE
n300pakaTh MHOTOTPAHHUKYU U TOBEPXHOCTHU BPALLEHUS, X CEUYCHUS OT PYKH, C
IIOMOILIBIO YEPTEKHBIX HHCTPYMEHTOB U 2JIEKTPOHHBIX CPEICTB; YMEHUE
pacrno3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh IIPABUIILHBIC
MHOI'OTDaHHUKH;

- YMETb ONEPUPOBATH MOHATHIMHU: ABHKEHHE B IPOCTPAHCTBE, 110100HbIE (QUTYPBI
B IIPOCTPAHCTBE; UCIIOJIB30BaTh OTHOIICHUE IIOUIA/IEH MOBEPXHOCTEH U 00BhEMOB
0JI0OOHBIX (PUTYp IIPU PELICHUH 3ajay;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, YrOJ, JI01ab, 00bEM,
IUIOINA/b TIOBEPXHOCTH), UCHIOJb3Ys U3yUEHHbIE (POPMYJIbI U METOBI;

- YMETbh OIIEPUPOBATH IMOHATHUIAMU: IPSIMOYIOJIbHASI CUCTEMA KOOPAUHAT,
KOOpJAUHATBl TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BENICHUE,
YroJI MEXJ1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOPA HA YUCIIO;
HaXO/UTh C TOMOIIBIO N3yYEHHBIX (POPMYJT KOOPJMHATHI CEPEANHBI OTPE3Ka,
paccTostHue MEXAY ABYMS TOUKaMU;

- YMEThb BBIOUPATh MOAXOJAIINN U3ydEHHBIH METO I pEeLIeHNs 3a/JauH,
pacrno3HaBaTh MaTeMaTH4eCKHe (PaKThl U MAaTEMAaTUYECKUE MOJIENIN B IPUPOIHBIX
1 OOILECTBEHHBIX SBJIECHUSX, B HICKYCCTBE; YMEHUE IPUBOIUTH TPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUMCKON U MUPOBOW MAaTeMaTU4YECKON HAYKH.

- YMETb OIIEPUPOBATH INOHATUAMHU: ONPEIEICHUE, aKCUOMA, TEOpPEMa, CIEIACTBUE,
CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCWIIbHBIE POPMYIUPOBKH; YMEHUE
(dbopMyIMpoBaTh 0OPAaTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BAaTh METO/I MATEMATHYECKOW HHIYKIIHH;
IIPOBOJUTD JTOKA3aTEIIbHBIC PACCYKICHUS IIPU PELLIECHNUH 3a/1a4, OLICHUBATh
JIOTHYECKYIO MPAaBWJIBHOCTh PACCyKICHNN;

- YMETb OIIEPUPOBATH IIOHATUAMH: MHOKECTBO, ITOJAMHOKECTBO, ONEPALIUU HAJl
MHOECTBAMHU; YMEHHE HCII0Ib30BATh TEOPETUKO-MHOKECTBEHHBIN aIrapar JJis
OIKMCAaHUs PEABHBIX IIPOLECCOB U SBJICHUM IIPU PELICHUU 3a]1a4, B TOM YHUCIIE U3
JPYTUX y4eOHBIX MPEIMETOB;

- YMETh ONEpPUPOBATH MOHATHIMMU: Tpad, CBA3HBIHN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHUE 3a7aBaTh U ONMCHIBATh I'padbl pa3IMuHbIMU CTIOCO0AMU;
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HCIOJIb30BATh Tpadbl NP PEIICHUH 3aa4;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: COYETAHUE, IEPECTAHOBKA, YUCIIO
COYETaHUi, YMCcII0 NepecTaHoBOK; OMHOM HbloTOHA; yMEeHUEe NPUMEHATh
KOMOMHATOpHBIE (DAaKThI U PACCYXKACHUS JUIS PEILICHHS 3a1a4;

-yMETb ONEPUPOBATH NOHATUAMU: HaTypallbHOE YUCIIO, LIEI0€ YUCIIO0, OCTATOK 110
MOJTYJIIO, pAallHOHAIEHOE YHCII0, UPPALMOHAIBHOE YHCII0, MHOXKECTBA
HaTYypaJbHbIX, LIEJIbIX, PALIUOHATIBHBIX, AEHCTBUTEIbHBIX YHCEN;, YMEHUE
WCTIOJI30BATh MPU3HAKHU JIETMMOCTH, HAUMEHBIIUI OOLIHI JeTUTeNh 1
HauMeHblIee o0I11ee KpaTHoe, alropuT™ EBKiINM/a py peleHun 3aaay;
3HaKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHI CUCTEMaMH CUUCIICHHS,

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMMU: CTETIEHb C LIEJIbIM IT0Ka3aTeleM,
KOpEHb HaTypaJIbHOW CTETICHH, CTEIICHb C pallHOHAILHBIM TIOKa3aTejIeM, CTEIIEHb C
JeMCTBUTENBHBIM (BELIECTBEHHBIM) IT0Ka3aTeIeM, JJorapuM 4uciia, CUHyc,
KOCHHYC U TaHI'€HC IIPOM3BOJILHOTO YHCIIA;

- YMETh ONIEPUPOBATH MOHATHIMHU: TOXKAECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHE, HEpaBEHCTBO, CUCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCHIILHOCTh
yYpaBHEHMI, HEPABEHCTB U CUCTEM, PAllMOHATIbHBIE, HPPALIMOHAJIBHBIE,
TOKa3aTeJbHbIe, CTETICHHBIC, JIoTapu(MUIECKHE, TPUTOHOMETPHYECKUE
ypaBHEHMs, HEpAaBEHCTBA U CUCTEMBbI; YMEHHE pellaTh ypaBHEHUs, HEpaBEHCTBA U
CHCTEMBI C TIOMOMIBIO Pa3IMYHBIX TPUEMOB; PEeIIaTh YPaBHEHHsI, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIs
pelIeH s MaTeMaTHIeCKHX 3a/1a4 1 331a4 U3 pa3InyHbIX 001acTeil HayKu U
pealbHOM KU3HU;

-yMeTh CBOOO/IHO OIIEpUPOBATh MOHATUSAMU: IpaduK PyHKIIUU, OOpaTHAs
GbyHKIMSA, KOMITO3UIMS QYyHKIMM, TMHEHHAs QyHKIMS, KBapaTHUHas GyHKLN,
cTereHHast QYHKIHS ¢ TIeITBIM TI0Ka3aTeIeM, TPUTOHOMETPUIeCKre QYHKITUH,
oOpaTHbIe TPUTOHOMETPUUECKUE (PYHKIIUH, ITOKa3aTeIbHas U Jorapudmuueckas
(GyHKIUMHM; yMEHUE CTPOUTH IpaUKu GYHKIIHH, BHIIOIHATH MpeoOpa3oBaHUs
rpaduKoB QyHKIHIA;

YMEHHUE HCIIONIb30BaTh rpaduku GYHKIHMNA 11 H3yYSHUS TIPOIIECCOB U
3aBUCUMOCTEH MpH PEeLICHUH 3ajay U3 IPYTUX YUeOHBIX IPEIMETOB U U3 PeaTbHOM
KM3HH, BEIpAXKaTh ()OPMYITAMH 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;
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yMEHHE CBOOO/IHO ONIEPUPOBATH MOHITUSMH: YETHOCTD (DYHKIHH, TIEPHOAUIHOCTD
(GyHKINH, OTPAaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMYM
GbyHKIMH, HanOoJIbIIIee U HAMMEHBIIIeE 3HAYCHUS (PYHKIIMU HA IPOMEKYTKE;
yMEHUE MPOBOIUTH HCCIIeI0BaHNE PYHKIINY;

YMEHHE HCII0Ib30BaTh CBOWCTBA U rpadMKu QyHKINH Ui pelieHns ypaBHEHHH,
HEPaBEHCTB U 33/1a4 C IapaMeTpaMu; U300pakaTh Ha KOOPIUHATHOMN IJIOCKOCTH
MHOKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB M UX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: MOCIIEIOBATEIBHOCTD,
apugmeTHuecKas IpOrpeccus, reOMeTpUYecKas Iporpeccusi, 0eCKOHEYHO
yOBIBaIoOIasi reoMeTpUYecKas IPOrpeccusi; yMeHUeE 3a/1aBaTh
MIOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTH (DYHKIIMH, aCHMITTOTHI
rpaduka GyHKIMH, TIEpBasi ¥ BTOpasi IPOU3BOAHAS (PYHKIINU, FTEOMETPUIECKUI 1
(bu3nYeCcKuid CMBICI IPOU3BOTHOMN, TIEPBOOOpa3HasI, OTIPE/ICICHHBIN HHTETPAT,
YMEHHE HaXOAUTh ACUMIITOTHI Tpaduka QYHKIIMU; YMEHUE BHIYUCIIATD
MIPOU3BO/IHBIE CYMMBI, TIPOU3BEIEHHS, YACTHOTO M KOMITO3UIINU (PYHKIIUH,
HaXOJUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy QyHKIUH;

YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO JUTSI UCCIIEAOBAHUS (QYHKITUH, JUIs
HaXO0XKJICHUS HAWTY4IlIEero penieHus B MPUKIaIHbIX, B TOM YHCIIE COLUAIBHO-
HSKOHOMHUYECKUX U PU3UUECKUX 3a7adax, sl ONpeaesIeHIsI CKOPOCTH U
YCKOPEHUs1; HaXOIUTh MJIOMIAI U 00BEMbI (PUTYp ¢ TOMOILBIO HHTErpaa;
MPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICTTMPOBAHUS C TIOMOIIIBIO

Qg depeHIManbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIIO, COTPSHKEHHBIC
KOMILIEKCHBIE YHCIIa, MOAYJb U apIrYMEHT KOMIUIEKCHOTO YHcia, opMa 3arncu
KOMIUIEKCHBIX YUCeN (TeOMETpUIecKasi, TPUTOHOMETPHYECKas M airedpandeckas);
YMETh MPOU3BOIUTH apU(MeTHUECKUe IEHCTBHS ¢ KOMITJIEKCHBIMH YHCIIAMH;
MPUBOANTH TIPUMEPHI UCTIONH30BAHUS KOMIIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU: CpeHee apupMeTUIecKoe, MeI1aHa,
HauOoJIbIIIee M HANMEHbIIIEe 3HAYCHHUS, pa3Max, AUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHUE JUIsl OTIMCaHMsI YMCIIOBBIX JaHHBIX; YMEHHE UCCIIeI0BaTh
CTaTUCTHUYECKHE JJAaHHBIEC, B TOM YHCIIE C TPUMEHEHHEM IpadUuIecKuX METOJI0B U
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IEKTPOHHBIX CPEJICTB; rpa)UUECcKH UCCIIE0BAaTh COBMECTHBIE HAOIIOIEHUS C
IIOMOILBIO JUarpaMM PacCEUBAHMs U JINHEWHON PETPECCUU;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C MCII0JIb30BAaHUEM I'paprUeCKuX
METOOB; IPUMEHSTh JUIs PELICHHUS 3a7a4 (POPMYJIIbI CIOKESHUS U YMHOKECHUS
BEPOATHOCTEH, GopMyITy HOIHOH BeposaTHOCTH, (hopmyny bepHymniu,
KoMOMHATOpHBIE (DaKThI U (POPMYIIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHI; yMEHUE OIIEpUPOBATh MOHATUAMU: CllydailHas BEIMUYMHA,
pacrpeneieHue BEpOTHOCTEN, MAaTEMaTUYECKOE OKUIaHNE, JUCIIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aitHON BEJIMYMHBI, QYHKIHUU PACHpEeNeHUs U
IJIOTHOCTH PABHOMEPHOT0, OKA3aTENbHOI0 U HOPMAJIBHOTO PACIPEIEICHNAN;
YMEHHE UCII0JIb30BaTh CBOMCTBA U3YyYEHHBIX PACHIPEACICHUN Ul PEILIECHUS 3a1a4;
3HAaKOMCTBO C ITOHSTUSAMH: 3aKOH OOJBIINX YHCEN, METOIbI BEIOOPOUHBIX
HCCIIeIOBaHMI; yMEHUE PUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIbIINX YHCENT
B IIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMETb CBOOOJHO ONEPUPOBATH MOHATHIMHU: TOUKA, MIPSIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUM yroJl, ABYTPAHHBIN yroJl, TPEXTPAHHBINA
yToJI, IEPECEKAIOINECS, TTApAJIEIbHBIE U CKPELUBAIOLIUECS NPSIMBIE,
NapajuiebHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOJI MEXKIY
MPSIMBIMH, YTOJI MEXY MPSMOU U IJIOCKOCTBIO, YIOJl MEKIY MJIOCKOCTSAMU;
YMEHHE HUCII0JIb30BaTh P PELICHUHU 33]a4 U3yYeHHbIE ()aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHE ONEpUPOBATh MOHATUSIMU: MHOIOTPAHHUK, CEY€HHE MHOTOTpaHHHKa,
MIPaBUIIBHBIN MHOTOTPAHHUK, IPU3Ma, MUPaMuaa, GUrypa 1 HOBEpXHOCTh
BpallleHus, WINHIP, KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS
KOHYyCa U WIMHJPA, NapaJuIeIbHbIE OCH UM OCHOBaHMIO, CEUEHHE 11apa,
IUIOCKOCTB, Kacarowasics cpepbl, HUINHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOI'paHHHKA, N300pakaTh MHOTOTPAHHUKHU, QUTYPBI 1 TOBEPXHOCTH
BpAIlIEHHUs, UX CEYEHHUS], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPECTB; YMEHUE
MIPUMEHSTH CBOMCTBAa T€OMETPUUECKUX (DUTYP, CAMOCTOSITEIHHO (POPMYIUPOBATH
orpezieNieHus] U3y4yaeMbIX (PUTyp, BHIABUTATh THIIOTE3bl O CBOMCTBAX M MPU3HAKaX
reoMeTpruecKux (Guryp, 000CHOBBIBATh UM OMPOBEPIaTh MX; yMEHHE IPOBOIUTH
KJaccuuKalnoo GUryp no pa3ianyHbIM NPU3HAKAM, BBINOIHITH HEOOXOAUMBIE
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JIOTIOJTHUTEIIBHBIC TOCTPOCHHS,

- yMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU: TUIOMAAb (UTYPBI, 00beM (QUTYPBI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSTHUE MEXTY
MPSIMBIMH, PACCTOSTHUE MEXTy TUIOCKOCTSIMHU, TUIOMIAbL chepsl, MII0a1b
MOBEPXHOCTHU TTMPAMHU/IBI, IPU3MBI, KOHYCa, IMINHAPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIesenuIe1a, MTUPaMHIbL, IPU3MBI, IIJINHIPA, KOHYCA,
napa; yMeHHe HaX0JIMTh OTHOIICHUE 00bEMOB MOIO0HBIX (uryp;

- YMETh CBOOOHO OTIEPUPOBATH MOHATHIMHU: ABIDKEHHE, TTapaIICIbHBIN TIEPEHOC,
CUMMETpHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHue 1moaoous,
MoTI00HBIE (PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC M IMOJA00HBIC (UTYPHI, B TOM
YHCIIe B IPUPO/IC, UCKYCCTBE, aPXUTEKTYPE; YMEHHUE HCIIOJIb30BaTh
re€OMETPHYECKUE OTHOIICHHUS, HAXOUTh T€OMETPHUYECKIE BETHUUHBI (JIMHA,
yToJ1, IJIOMIa b, 00BEM) MIPH PELICHUH 3a/1a4 U3 IPYTUX YUECOHBIX MPEIMETOB U U3
pEabHOM KU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHASI CHCTEMa KOOPIMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPMHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPA Ha YUCIIO, PAa3JI0’KEHHE BEKTOpa 10 0a3ucy, CKalsipHOe
MPOU3BEICHNE, BEKTOPHOE NTPOM3BEACHNE, YOIl MEXKIY BEKTOPAMHU; YMEHUE
UCIOJIb30BATh BEKTOPHBIN U KOOPAWHATHBIN METOJ ISl pELICHUS T€OMETPHUUECKUX
3a7a4 ¥ 3a/1a4 JPYruX y4eOHbIX IPEAMETOB; ONIEPUPOBATh MOHATUSMH: MaTPULIA
2x2 u 3x3, onpeaenuTenb MaTPUILIbL, TEOMETPHUUECKUI CMBICT ONPEACTUTENS;

- YMETh MOJICIIUPOBATh peajibHbIEC CUTYallNU Ha S3bIKE MATEMATHUKH; COCTABIISTh
BBIP)XEHUS, YpaBHEHHsI, HEPAaBEHCTBA U X CHCTEMBI 10 YCIOBHUIO 3aj1auH,
MCCIIEIOBATh MOCTPOSHHBIE MOJIEIIH C MCIIOJIb30BaHUEM ammapaTa anreopsl,
MHTEPIPETUPOBATH MOJYYECHHBIH PE3yNIbTaT; CTPOUTh MaTEMATUYECKHE MOJIEIH C
MTOMOIIIBI0 TEOMETPUYECKUX MTOHATHI U BETMYMH, PEIIaTh CBI3aHHBIE C HUMHU
MPAKTUYECKHE 33]]a4; COCTABIATH BEPOSATHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATD
TIOJTYYCHHBIH Pe3yibTaT; peniaTh MPUKIIaIHbIC 33/1a9H CPEICTBAMA
MaTeMaTHYECKOro aHaJIN3a, B TOM YHUCIIE COIIMATbHO-?)KOHOMHYECKOTO U
(hbU3UIECKOTO XapaKTepa,

- YMeHHE BBIOMpPATh MOAXOAALUIMM METOJ| sl peIleHUs 3a/Jadyd; [OHMMaHUe
3HaYMMOCTH MAaTEMAaTUKH B N3YUYEHHH MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB H
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SBJICHUI; YMEHHE PACIIO3HABATh IPOSIBIICHUE 3aKOHOB MATEMAaTUKHU B HUCKYCCTBE,
yYMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOU
MaTEeMaTHYECKON HAYKH

OK 02.
OcymecTBiist
Th TIOHCK,
aHaJu3 U
WHTEpIpeTar
191%0)
uHpopManu
u,
HE00X0TUMO
" g
BBITIOJTHCHWSI
3aaq
npogeccuoH
aJbHOMU

e TETbHOCT
u

B o6nacTtu neHHOCTH HAyYHOTO MO3HAHUS:

- c()OPMHPOBAHHOCTL  MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL ~ HAayKM M OOILIECTBEHHOM
NpPaKTUKH, OCHOBAaHHOTO Ha  JHaiore
KYJIBTYp, CHOCOOCTBYIOIETO OCO3HAaHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

- OCO3HaHME LIECHHOCTHU HaY4HOM
NESTeTbHOCTH, TOTOBHOCTH OCYILIECTBIISITh
IPOEKTHYIO u HCCIIE/I0BATENIBCKYIO
JeSITeIbHOCTh WHAUBUYAIBHO U B TPYIIIE.
OBnazieHHe YHUBEPCAIbHBIMU Y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmaruei:

- BJIAQJIETh HaBBIKAMH  TTOJTyYCHHS
uHbOpMallUM U3 HUCTOYHUKOB  Pa3HbIX
TUTIOB,  CaMOCTOSITEIbHO  OCYIIECTBIISITH
MOUCK,  aHalM3, CUCTEeMaTH3alUI0 U
WHTEPIPETANI0O WHPOPMAIMN PAa3TAIHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;

- CO3aBaTh TEKCTHI B PA3JIIMYHBIX (hopMaTax
C YYeToM Ha3Ha4YeHHUs UHOPOpMALUU U
LETEBOMN ayJIATOPHH, BbIOMpas
ONTUMANIBHYI0 (OpMYy TpeACTaBICHUS U
BU3YyaJIN3aIiH;

- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh
nH(pOpPMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

- HCIIOJIB30BaTh CpEACTBa

- YMETb ONIEpUpOBaTh MOHATHAMHU: pALMOHANbHAsA (YHKIMS, IOKa3aTeIbHas
byHKIHSA, CTEeNeHHast byHKIHS, norapudmudeckas byHKIIHS,
TpUTOHOMETpUYEeCcKHe (YHKUIUHU, 0OpaTHbIe (YHKUMH; YMEHUE CTPOUTH TpaduKH
U3yYeHHBIX (YHKIMHA, HCHIONB30BaTh TIpaUKM NpPU H3yYEHUM IPOLECCOB U
3aBHCUMOCTEH, MPHU PELICHUHU 3aJad U3 JAPYIHX y4eOHBIX MPEIMETOB U 331ad U3
peanbHOM )KU3HU; BBIpakaTh (POpPMyJIaMU 3aBUCUMOCTH MEX/y BEIUYMHAMU;

- YMETh ONEepUpPOBATh MOHATHIMH: TOKIECTBO, TOKIECTBEHHOE Mpeodpa3oBaHue,
ypaBHEHHME, HEPABEHCTBO, CHCTEMa ypaBHEHMH M HEPaBEHCTB, PABHOCHIIBLHOCTb
yYpaBHEHMI, HEPAaBEHCTB M CHUCTEM, palUOHAJbHbIC, HpPpaAIMOHAILHBIE,
1oKa3aTesbHbIE, CTENEHHbIE,  JiorapupMUUEcKue, TPUTOHOMETPHUUYECKHUE
ypaBHEHHS, HEPABEHCTBA M CHUCTEMBI, YMETh pEIIaTh ypaBHEHUS, HEPABEHCTBA U
CHCTEMBbl C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; PELIaTh YpPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIapaMeTpPOM; NMPUMEHATh YPaBHEHHsS, HEPABEHCTBA, UX CHCTEMBI JJIS
peleHrsl MaTeMaTHYeCKuX 3a7ad W 3a/ad M3 pa3jInyHbIX objacTeil HayKu M
pEabHOM )KU3HH;

- YME€Th CBOOO/IHO ONEPHPOBATH MOHATUAMU: JIBUKEHUE, NAapalIeNbHbIA MepeHoc,
CUMMETpHS Ha IJIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IIPeoOpa3oBaHue 1mMo100usl,
noJI00HbIe (PUTYpBI; YMETh PAacHO3HaBaTh PaBHbIE U MOJOOHBIE (DUTYPHI, B TOM
qHcIie B IPUPOJIE, NCKYCCTBE, ADXUTEKTYPE; YMETh HCIIOIB30BATh TEOMETPHUECKUE
OTHOIICHMSI, HAXOJIUThb TE€OMETPUYECKHE BEJIWYMHBI (IUIMHA, Yroj, IJIOLIA/b,
0o0BbEM) MpHU pELIeHUH 3a7ad U3 JPYruX y4eOHBIX NPEIMETOB M M3 peajlbHOU
KHU3HU
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UH(QOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEUICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M OpPTraHU3aIlMOHHBIX
3ajady ¢ coOmoneHueM  TpeOoBaHUI
OPrOHOMHKH, TEXHHKH  Oe30MacHoCTH,
THTHEHBI, PECYpCOCOepEeIKEHH S, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(MOPMALMOHHOM
0e30I1acHOCTH;

- BJAJeTh HAaBBIKAMU pACIIO3HABAHUS H
3am|Thl  MHPOpPMauN, HHOOPMAIIMOHHON
0€30MacHOCTH JINYHOCTH

OK 03.
[manuposar
b U
pealli30BbIB
aTh
COOCTBEHHOE
npogeccuoH
aJIbHOE U
JUIHOCTHOE
pa3BuTHE

B obnactu
BOCIIUTAHUS:
-c()OpMHPOBAHHOCTH HPaBCTBEHHOTO
CO3HaHMS, STUYECKOTO MTOBE/ICHUS;

- CIIOCOOHOCTH OIIEHMBAaTh CUTYallUI0 H
MIPUHUMATh OCO3HaHHbIE pelieHus,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE
yCTOMYMBOTO OYyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
ponuTensM U (WIIK) IPYrUM 4YiIeHaM CEMbH,
CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEM CEMEWHOM JKHU3HU B
COOTBETCTBHH C TPAJAUIMSIMU HApOJIOB
Poccuu;

OBnanenue YHUBEPCAITbHBIMHU
PEryJasTUBHBIMU JEHCTBUSIMHU:

a) CaMOOpPTaHMU3AIHS:

- CaMOCTOSITEIIbHO OCYLIECTBIISTh
MTO3HABATENHHYIO JEATEIbHOCTh, BBISBIISTH

AYXOBHO-HPAaBCTBCHHOT' O

- yMeThb ONEpUpOBaTh MOHATHSAMHU:  PpALMOHAIbHBIE, HpPpALOHAJIBHBIE,
[0Ka3aTesbHble, CTENEHHBIE, Iorapu(MUIecKue, TPUrOHOMETPUUECKUE YPaBHEHUS
1 HEPAaBEHCTBA, X CUCTEMBIL;

- YME€Th ONEpUPOBATh NOHATUSAMH: MHOI'OI'PAaHHUK, CEYCHHE MHOIOTpaHHUKA, KYO,
napajuiefienunesa, mnpusMma, Oupamuaa, ¢Gurypa M TOBEPXHOCTh BpallEHUS,
LWINHAP, KOHYyC, wiap, cdepa, cedeHHs (UIYpbl BpalleHHs, IUIOCKOCTb,
Kacaromasicss c@epbl, LWIMHIpA, KOHYCA, IUIOUIaJb IOBEPXHOCTH IHPaMHJIbI,
NPU3MBI, KOHYyCa, IWINMHApA, Iomans chepbl, o0beM Kybda, NpSIMOYTrOJIbHOTO
napajuiefienunena, NUpaMuibl, NPU3MbI, LWIMHIpa, KOHYyca, IIapa; yMEHHE
n300pakaTh MHOTOIPAaHHUKHM M TIOBEPXHOCTH BpAIECHUS, UX CEYEHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M D3JEKTPOHHBIX CPEJCTB; YMETh
pacrno3HaBaThb CUMMETPHUIO B IIPOCTPAHCTBE; YMETh DPACIIO3HABATH IPaBUIIbHBIC
MHOTOTPaHHUKU;

- YMETb OIEpPUpPOBaTh MOHATHSAMHU: TPSMOYrOJbHAs CHCTEMa KOOpIMHAT,
KOOpJIUHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpa, CKAJISPHOE MPOU3BEIECHUE,
yrojl MeXAy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEAECHHUE BEKTOpa Ha YHUCIO;
HaXOJUTh C IOMOIIBI0 H3YYEHHBIX (OPMYJT KOOPAMHATHI CEpPEeNUHBI OTpe3Ka,
paccTosiHuEe MEXy IBYMS TOUKaMHU
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npoOjemMbl, CTaBUTb U (OPMYIHPOBATH
COOCTBEHHBIE 3aJaud B 00pazoBaTEIbLHOMN
NESITeIbHOCTH U )KU3HEHHBIX CUTYaIHSIX;

- CaMOCTOSITENIbHO  COCTaBIATH  IUIAH
peleHust MpodJieMbl C Y4€TOM HUMEIOILUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEOYTEHHUI;

- 1aBaTh OLIEHKY HOBBIM CHTYaIlHsM;
CIOCOOCTBOBATH bopMUPOBAHHIO u
MIPOSIBJIICHUIO IIUPOKOW 3PYAUINN B PA3HBIX
00J1acTsIX 3HAHWM, MOCTOSHHO IOBBIIIATh
CBOM 00pa3zoBaTeNbHBIN U  KYJIbTYpPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:
UCIOJb30BaTh  MPUEMBbI
OLIEHKH  CHUTYallHH,
peleHus;

- YMETh OIICHWBATh PUCKU M CBOCBPEMEHHO
IIPUHUMATh PELICHHs N0 UX CHIKEHUIO;

pebaexkcun s
BBIOOpa  BEPHOIO

OK 04.
PaGoTtats B
KOJIJIEKTUBE
1 KOMaHe,
3¢ HeKTUBHO
B3auMMOJEHCT
BOBAaTh C
KOJIETaMH,
PYKOBOJICTBO
M,
KIHEHTaMH

TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBBIKAMU yueOHO-
HUCCIIeI0BAaTEIbCKOM, IIPOEKTHOU "
COIIMAJIBHOM AeSITEIbHOCTH;

OsBnageHue YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0) COBMECTHasl IeITeIIbHOCTb:

- IOHUMAaTh U UCIOJIb30BATh MTPEUMYIIECTBA
KOMaHJIHOW ¥ HHIMBUIYaTbHOU paboTHI;

- IIPUHUMATH LETN COBMECTHOM
JESTENbHOCTH, OpraHU30BBIBATH u
KOOpJIMHUPOBAaTh  JEHCTBUS MO  ee

- YyMETb ONEPUPOBATh MOHATUSIMM: CIy4alHBIA OMNBIT U ClydyaiiHOE€ COOBITHE,
BEPOSATHOCTh  CIY4allHOTO COOBITHS; YMETh BBIYMCIATH BEPOSITHOCTh  C
WCTIOJB30BaHUEM TpapUUECKUX METO/OB; TMPHUMEHATH (OPMYIBI CIOXKEHHS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHbIE (akThl U (OPMYIbl MPH pPEHICHUU
3aJa4; OI[EHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMU; YMEHHUE TPUBOJIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIUX YHCEN B
MPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJIHO ONEpUpPOBaTh IMOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
KOpEHb HATYpaIbHOU CTENEeHH, CTETIEHb C PAIlHOHAILHBIM TIOKA3aTeIeM, CTETIEHb C
JeUCTBUTENBHBIM  (BEIIECTBEHHBIM) TIIOKa3aTesleM, JOorapugM 4ucia, CHUHYC,
KOCHHYC U TaHT'€HC TIPOM3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHATHAMM: Tpapuk (QYHKIUH, oOpaTHas
GyHKIMSA, KoMNo3unus QyHKIUN, TuHelHHas GYHKIUS, KBaApaTuyHas (QyHKIHS,
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JOCTH)KEHHIO: COCTaBJIATH IUJIAH JIEWCTBUIA,
pacnpenenarb pojii C Y4ETOM MHEHHM
YYaCTHUKOB o0cyx1aTh pe3ynbTaThl
COBMECTHOI paboThI;

- KOOPJIMHHUPOBATh U BBIMOJHATH paboOTy B
YCIIOBUSIX PEAIbHOI0, BHUPTY&JIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBIIATh ITIO3UTHBHOE
CTPAaTernYeCcKOe IOBEICHHE B Pa3IMYHBIX
CUTyaluiXx, IIPOABJIATDH TBOPYECTBO n
BoOOpakeHue, ObITh MHULIUATUBHBIM.

CTerneHHass (QyHKIUS C LelbIM II0Ka3aTesleM, TPUIOHOMEeTpudeckue (yHKILHUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMH, MOKa3aTelbHAs U Jorapu(muyecKas
GbyHKIMHM; yMeTh CTpPOUTh Tpaduku (PYHKIMH, BBIMOIHATH TMPEOOPa3OBAHUS
rpaduKoB QyHKIIHIA;

- yMeTb HCHOJb30BaTh TIpaduku GYHKUMHA A0 M3Y4EHHUsS IIPOLECCOB U
3aBHCUMOCTEH MPH PEeIICHUH 3aJ1a4d U3 APYTUX YUEOHBIX IPEIMETOB U U3 PEaTbHOM
KHU3HH; BBIPAXaTh (POPMYIIaAMU 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- CBOOOJHO ONEPUPOBATh MOHATHUSAMH: YETHOCTh (YHKIMH, NEPHOAUIHOCTD
(GyHKLIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb (YHKLHHU, SKCTPEMYM
¢byHkuuu, HauOoJbIlee W HAMMEHBIIEEe 3HAUYCHUS (QYHKIUU HAa TPOMEKYTKE;
yYMETb MPOBOAMTH UCCIIEI0BaHUE (DYHKIINUH;

- YMETh HCIIOJIb30BaTh CBOMCTBA M rpadmku QYHKIMHA JUIS pelIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJlau C IapameTpamu; u300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH
MHOYECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

OK 05.
Ocymectis
Thb YCTHYIO U
MMUCbMEHHYIO
KOMMYHHKAI]
HIO Ha
rocyaapcTBe
HHOM SI3BIKE
Poccuiickoit
denepanun
C y4eToM
0COOCHHOCTE
5
COLIMAJILHOTO
U
KYJIbTYPHOTO
KOHTEKCTa

B oGmnactu acTeTHYeCcKOro BOCIIUTaHUS:

- OCTETUYECKOE OTHOILIEHHUE K MHDY,
BKJIFOYAss JCTETHKY ObITa, HAy4yHOTO U
TEXHUYECKOI0 TBOPUECTBA, CIIOPTA, Tpyda U
OOIIIECTBEHHBIX OTHOLLICHU;

- CHOCOOHOCTh BOCHPUHUMATh pa3iIHyHbIE
BHUJbl MCKYCCTBA, TPAIAULMK U TBOPUYECTBO
CBOETO M JPYTUX HApOJOB, OIYIIaTh
SMOLIMOHAJIBHOE BO3/IEHCTBHUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYUMOCTU  JUId
JMYHOCTU M OOILECTBa OTEYECTBEHHOTO MU

MHPOBOT'O HCKYCCTBa, THUYECKHUX
KYyJIbTYpHBIX ~ TpaJulMid W  HApOJHOTO
TBOPYECTBA;

- TOTOBHOCTbh K CAMOBBIPAKEHHIO B Pa3HBIX
BUJaX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KayecTBa TBOPUYECKOM JTMUYHOCTH;

OBnanenue YHHUBEpCaJIbHBIMU

- yMeTb OIEpUpOBATh NOHATUSAMH: CpelHee apu(MeTHdyeckoe, MeIAuaHa,
HauOoJbllee W HauMEHblllee 3HAYECHUs, pa3Mmax, AMCIEpPCHs, CTaHIAapTHOE
OTKJIOHEHHE YHCIOBOro Habopa, yMEHHE U3BJIEKaTb, HHTEPIPETUPOBATH
nH(popMalnio, MpPEACTaBICHHYI0 B TabiuLax, Ha JuarpamMmax, TIpadukax,
OTPaKAIOILYK0 CBOMCTBA PEAJIbHBIX IPOLECCOB M SBJICHWM; IPEICTABIATH
MH(}OPMALIMIO C MOMOILBIO TAaOJIUIl M JUarpamm; HCCIEI0BaTh CTAaTUCTHYECKHE
JlaHHbIe, B TOM YHCJIE€ C NMPUMEHEHUEM TIpaUuecKuX METOJOB M 3JIEKTPOHHBIX
CPEACTB;

- YMETb ONIIEpUPOBATH TMOHATUSAMU: TOYKA, MpsAMasi, IUIOCKOCTb, MPOCTPAHCTBO,
NBYTpaHHbIA  Yroj,  CKpellMBalolluecs  MpsMble, MapalieJIbHOCTh U
MEPIEHIUKYJIAPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJI MEKIY IPSIMBIMU, YTOJl MEXTY
NpSIMOW U TJIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKH [0
IJIOCKOCTH, PACCTOSIHUE MEXKY NPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTIMU;

- yYMeThb WHCIIOJIb30BaTh MpU pPEIICHWU 3a/ad H3ydeHHble (aKThl U TEOpPEMbI
TUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOIIEro MUpa
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KOMMYHHUKATHBHBIMH JICHCTBUSIMU:

a) obmeHue:

- OCYIICCTBIIATh KOMMYHHKAIIMH BO BCEX
cdepax KHU3HH,

- pacro3HaBaTh HeBepOAIbHBIC CpEICTBA
OGH.ICHI/ISI, IIOHUMATh 3HAYCHHUEC COLIMAJIbHBIX

3HAaKOB,  PAaClO3HAaBaTh  MPEIMOCHUTKA
KOH(MIUKTHBIX ~ CUTyalldd W  CMST4aTh
KOH(JIUKTHI,

- pa3BepHYTO U JIOTMYHO H3JaraTh CBOIO
TOYKY 3pEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX
CPEICTB

OK.09.
Ucnonb3oBa
Tb
uH(popmanno
HHBIE
TEXHOJIOTHH
B
npogeccuoH
aIbHOMN

e TETbHOCT
u

B 00nacti 1eHHOCTH Hay4YHOTO MO3HAHUS:

- cOPMHPOBAHHOCTH  MHPOBO33PECHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBuTus HAyKU U 00111eCTBEHHOM
NPAaKTUKM, OCHOBAaHHOIO Ha  Juanore
KYyJIbTYp, CIHOCOOCTBYIOILIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

- OCO3HaHUE IEHHOCTH HAay4YHOU
NesTeNbHOCTH, TOTOBHOCTb OCYILECTBISATh
MIPOEKTHYIO " HCCJIEIOBATENBCKYIO
JesTeIbHOCTh MHANBUYAIbHO U B TPYIIIIE.
OBnazneHne YHUBEPCAJIBbHBIMU Y4€OHBIMU
MO03HABATEIbHBIMU JCHCTBUSMHU:

B) paboTa ¢ uHpopmaImei:

- BJIAJICTh HaBBIKAMU MOJTyYSHUS
nHpOpMallMd W3 HMCTOYHHMKOB  DPAa3HBIX
TUIIOB,  CaMOCTOSITEIbHO  OCYIIECTBIISATh
MOWCK,  aHalIW3, CHCTEeMaTH3aluio |
MHTEepHpEeTaluio HHPOPMALUK Pa3IUIHbBIX
BUJIOB M (DOPM NpeACTaBICHUS;

- YMeTb OIEepUpOBaTh MOHATUAMU: paLMOHANbHAsA (YHKIMS, IOKa3aTeIbHas
byHKIHA, CTENEHHAs GyHKIMS, JorapupmMuIecKas byHKIHA,
TPUTrOHOMETpUYEeCcKHe (YHKLUHU, 0OpaTHble (YHKLUHU; YMEHHUE CTPOUTH rpaduku
W3Y4YEHHBIX (YHKIMHA, HCHONB30BaTh TIpadUKH MpU HU3YYEHUU IMPOLECCOB H
3aBHCUMOCTEH, NP PELICHUH 3aJad U3 JAPYrHX y4eOHBIX MPEIMETOB U 3aJay U3
peayIbHOM JKU3HH; BbIpakaTh (POPMyJIaMU 3aBUCUMOCTH MEXy BETMUYUHAMU;

- YMETb ONEepUpOBaTh MOHATHAMMU: TOKIECTBO, TOXXJIECTBEHHOE MpeoOpa3oBaHuUE,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPABHEHMH W HEPAaBEHCTB, PAaBHOCHIIBHOCTb
YPAaBHEHUI, HEPABEHCTB M CHUCTEM, palUOHAJIbHBIE, HPPALHUOHAIIBHBIC,
MOKa3aTebHbIE, CTETICHHBIE, Jorapu@muueckue, TPUTOHOMETPUUECKHE
YPaBHEHUs, HEPABEHCTBA U CHCTEMBI; YMETh PEIIaTh YPABHEHMs, HEPABEHCTBA U
CUCTEMBI C NIOMONIbIO PA3IUYHBIX IPHUEMOB; pellaTh YpaBHEHUsS, HEPABEHCTBA U
CHUCTEMBI C IIapaMeTPOM; NPUMEHATh YPABHEHMsI, HEPABEHCTBA, UX CHUCTEMBI AJIs
pelleHrs MaTeMaTU4YeCKUX 3a/lad W 33Jad M3 pa3jIMuHbIX oOyiacTell HayKu H
peaNbHOM KU3HH;

- yMeTh CBOOOJHO ONEpPHPOBaTh MOHATHIMU: JIBUKEHHE, TapauIeIbHbINA MepeHoc,
CUMMETpPHUS Ha TUIOCKOCTH M B IIPOCTPAHCTBE, TOBOPOT, MPeoOpazoBaHue Mo 100us,
1mo100HbIe (DUTYPBI; YMETh PAclo3HaBaTh paBHbIE M MOJOOHBIE (QUIYpHI, B TOM
4uCclie B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMETh UCIOIb30BaTh NT€OMETPUUECKHE
OTHONICHHS, HAXOJUTh TE€OMETPHUYECKHE BEIWYMHBl (JJIMHA, YroJ, IJIOAdb,
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- cO3/7aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTax
C YYeToM Ha3Ha4YeHHUs UWHQPOpMAIMU U
LIEJIEBOM ayJIUTOPHH, BBIOMpAs
ONTUMATBHYI0 (OpPMYy TIPEIACTABICHUS H
BHU3yaJIU3aIUH;

- OLICHUBATH JIOCTOBEPHOCTD, JISTUTUMHOCTb
nH(popMaInu, ee COOTBETCTBUE IIPABOBBIM H
MOPaTbHO-3THYCCKHM HOPMaM;

- HCII0IL30BaTh cpencTBa
MH()OPMAMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH B PEIICHHWH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX
3aa4 ¢ coOmojeHueM — TpeOoBaHUMA
SPrOHOMUKH,  TEXHUKH  OE30MacHOCTH,
TUTHUEHBI, pecypcocOepekeHusl, PaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAITMOHHOMN
0C30IMacCHOCTH;

- BJAJICTh HABBIKAMHU PACIIO3HABAHUS W
3aluUThl  HHPOpPMAIMH, HHPOPMAIIMOHHOM
0€301aCHOCTH JIMYHOCTHU

0o0BbEM) MpHU pElIeHUH 3a7ady W3 JIPYruX y4eOHBIX HPEIMETOB M W3 peaibHOU
KU3HU

IIK 2.1.
BremmonasaTs
periiaMeHTH
ble paboTHI
o
TEXHHUYECKO
My
o0cCiTyK1BaH
U0 U
PEMOHTY

MO TbEMHO-
TPAHCIIOPTH

B yactu Tpy0BOro BOCIUTaHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHHE IICHHOCTH
TPYIOIO0uS, UHTEpPEC K pa3INYHbIM
chepam npodecCHOHATBHON JeSTETHLHOCTH,
CBSI3AHHBIM C  MareMaTUKou u €€
MIPHIOKCHUSIMH,

-yMEHHE COBEpIIATh OCO3HAHHBINA BHIOOD
Oynymeir mnpodeccnrt U peann30BHIBATH
COOCTBEHHBIC )KH3HEHHBIE TUIAHBI,
-TOTOBHOCTh u CIIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa3oBaHUIO u
caM000pa30BaHUI0 HA MPOTSHDKEHHWU BCel

- CBOOOJHO ONEepUpoBaTh MOHATUSAMH: pALMOHAIBHOE YHCIO, OECKOHEeuHas
nepuoauyeckas ApoOb, MPOLEHTHI, HUPPALUOHATIBHOE YHCIO, MHOXKECTBA
palMOHANBHBIX M JCHCTBUTEIBHBIX YHUCEN, MOIYJb JECHCTBUTEIBHOIO YHCIIA;
MPUMEHSTh APOOU U MPOLEHTHI JJIsl pEelIeHUs NMPUKIAJAHBIX 3a7ad U3 PasIuyHBIX
oTpaciel 3HaHWM M pealbHOH KHU3HM; MPUMEHITh NMPUOIMKEHHBIE BBHIUMCICHUS,
MpaBWJIa OKPYIJICHUS, NMPUKUIKY M OLEHKY pe3yjbTaTa BBIYUCIECHUN; CBOOOIHO
OIEpUpPOBaTh IOHATHEM: CTENEHb C LEJNbIM IIOKA3aTeleM, HCIO0JIb30BaTh
MOAXOIALLYI0 (POpMY 3amucy JeHCTBUTENbHBIX YHCEN TSl PELICHUS MPAaKTUYECKUX
3aJad W NOPEACTaBICHUS JaHHBIX; CBOOOJHO ONEpPUPOBATh  IMOHATHEM:
apumMeTnyecKuii KOpeHb HATypajJbHOW CTENEHU; CBOOOIHO OIEepUPOBATH
MOHATUEM: CTENEeHb C pAalUOHAIbHBIM IOKa3aTeleM; CBOOOJHO ONEepUpOBaThH
MOHATHSIMM: JIorapudM 4Yucla, JECATHUYHbIE M HaTypaJibHble JIOTapu(MBbI;
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BIX,
CTPOUTENBH
BIX,
IOPOXKHBIX
MaIiH 1
obopymoBaH
usi B
COOTBETCTBHU
uc
TpeOoBaHUS
MH
TECXHOJIOTUYC
CKHX
MPOIIECCOB.

JKU3HU,
-TOTOBHOCTh K AaKTMBHOMY YYacTHIO B
perieHun MPaKTUYECKUX 3a7a4

MaTeMaTU4eCKOW HaNpaBJIECHHOCTH;
OBynazneHue YHUBEPCAIBHBIMU YYEOHBIMU
MMO3HABATEILHBIMU JIEUCTBUSIMU:

a) 6a30BbIC UCCIIEIOBATEIILCKHUE JCHCTBUS:

- UCII0JIb30BaTh BOITPOCHI Kak
UCCIIeIOBATENbCKUI MHCTPYMEHT MTO3HAHUS,
(dhopMyIIpOBaTh BOIPOCHI, (PHUKCUPYIOIIHEC
MPOTUBOpEYHNE, MpoOIeMy, YCTaHABIMBAThH

HCKOMOE ¥  JaHHoe,  (opMHpOBaThH
TUIIOTE3Y, apryMeHTHpOBATh CBOIO
MO3ULUI0, MHEHHUE;

- IIPOBOJIUTH CaMOCTOSITENIbHO
CIUTaHUPOBAHHBII AKCIIEPUMEHT,
UCCIIEJOBaHHE 1o YCTaHOBJIEHHIO
0COOCHHOCTEH MaTeMaTHYECKOIro OOBLEKTa,
SIBJICHUS, nporecca, BBISIBJICHUIO
3aBUCUMOCTEN MEXKIY o0BeKTamuy,
SIBJICHUSIMH, TIPOLIECCAMHU;

- CaMOCTOSITEIIBHO (dbopMynupoBaTh

0000IIeHUsT W BBIBOJBI IO pe3yjibTaTaM
MPOBEAEHHOTO HaOJIOJICHUS,
UCCJICIOBAaHMsI, OLIEHHBATh JIOCTOBEPHOCTh
MOJYYEHHBIX pe3yJbTaTOB, BBIBOJOB U

0000I1IeHMI;

- MPOrHO3UPOBATh BO3MOYKHOE Ppa3BHTHE
nporiecca, a TaKXe BBIJBUTATH
HpeHHOHO)KeHI/IH 0O €ro paSBI/ITI/II/I B HOBBIX
YCIIOBHSIX;

0) COBMECTHasI IeATEIIbHOCTD:

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: CUHYC, KOCHHYC, TAaHICHC, KOTaHI'CHC
YUCJIOBOI'O apryMEHTa; OIEPUPOBATH IIOHATUSMM: ApPKCHHYC, ApPKKOCHUHYC H
apKTaHI'€HC YMCIOBOIO apryMeHTa;

- CBOOOJHO ONEpUPOBATh MOHATUSMH: HATYpalbHOE U LIEJ0E€ YHCIIO, MHOXKECTBA
HaTypaJIbHBIX U LEJBIX YMCEIl, UCIOJIB30BATh IPU3HAKHU JEIMMOCTH LEJIBIX YHCE,
HOJl u HOK HarypanbpHBIX uMcen JUisl pellieHHs 3aziad, NMPUMEHSTh aIrOPUTM
EBkimza; cBoOOAHO ONepUpoBaTh MOHATHEM OCTaTKa IO MOJIYIIO, 3alUChIBATh
HATYpaJbHBIC YHACIIA B PA3IIMYHBIX MMO3UIIMOHHBIX CHCTEMAX CUHMCIICHUS; CBOOOIHO
OIIEpUPOBATh IOHATHUAMU: KOMIUIEKCHOE 4YHCIO M MHOXKECTBO KOMIUIEKCHBIX
yucesl, NpPEACTaBIATh  KOMIUIEKCHbIE  4uciaa B anredpandeckol
TPUTOHOMETpUUYECKON (hopMe, BBIIOIHATH apu(pMETHUECKUE ONEpaluyd ¢ HUMHU U
n300paxkaTh Ha KOOPANHATHOHN INIOCKOCTH;

- cBOOO/IHO OIEpUpPOBaTh OCHOBHBIMHU MOHSATHSMU CTEPEOMETPUM NP PEICHUH
3a7a4 M IPOBEACHUU MATEMATHYECKUX PACCYKICHUN; IPUMEHATH aAKCHOMBI
CTEpPEOMETPUU M CJIEACTBUA W3 HUX IPHU PELIEHUU TEeOMETPUYECKHX 3a]ady;
KJIacCU(UIUPOBAaTh B3aMMHOE pAcClOJOXKEHHE TPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE; CBOOOIHO
ONEPUPOBATh NOHATHSAMH, CBSI3aHHBIMM C YIVIaMH B IIPOCTPAHCTBE: MEXIY

OpsIMBIMM B IPOCTPAHCTBE, MEXIY TMpsIMOH H IJIOCKOCTBIO; CBOOOIHO
ONEpUPOBaTh TOHATHUSAMH, CBSI3AHHBIMM C MHOTOTPaHHUKaMH; CBOOOJIHO
pacrio3HaBaTb OCHOBHBIE€ BH/Jbl MHOTOIPDAaHHUKOB  (IIpU3Ma, MUPaMUAA,

MPSIMOYTOJIBHBIN TMapajienenumnes, Ky0); kinaccupuuupoBaTb MHOTOTPaHHHKH,
BbIOMpas OCHOBaHMS AJs Kiaccu(UKalUU; CBOOOJHO ONEPUPOBATh MOHITHUAMH,
CBA3aHHBIMH C  CEYEHHEM  MHOTOTPAaHHUKOB  IUIOCKOCTBIO;  BBIMOJIHSATH
napajiesibHOe, IEHTpPaJbHOE M OPTOrOHAJIBHOE NPOEKTHpOBaHME (uUryp Ha
IJIOCKOCTh, BBIMOJHATh M300paskeHus (Uryp Ha IIIOCKOCTH; CTPOUTH CEUECHMUS
MHOTOTPaHHUKOB PA3JIMYHBIMH METOAAMH, BBINOJHATH (BBIHOCHBIE) IUIOCKUE
YepTeXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BHJI CBEpXY, COOKY, CHHU3Y;
BBIUHCIATh IUIOIIAAM ITOBEPXHOCTEW MHOTOTPAaHHMKOB (IIpU3Ma, NUPAMHJIA),
reOMETPUUYECKUX Tel C NpUMEHEeHHeM (opMmyn; CBOOOAHO ONEPUPOBATH
MOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb CUMMETPHH,
LIEHTP, OCh U IJIOCKOCTh CHMMETPUH (PUTYpPbI; CBOOOJIHO ONEPHUPOBAThH MOHSATUSIMH,
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- IOHMMAaTh U UCIOJB30BaTh MPEUMYILIECTBA
KOMaHJIHOW W WHAMBHUIYAIbHOW pabOTHI
IIpU pElIeHUU y4eOHBIX 3a/1ay, MPUHUMATD
LICIb COBMECTHOM JIEeSATCIbHOCTH,
[UIAHUPOBATh OPraHU3AlMI0  COBMECTHOI
paboTel, pacmpeAensaTh BHABI  padoT,
JIOTOBApUBAThCSA, OOCYXKIAaTh IMPOLECC M
pe3yiabTaT paboThl, 00001maTh MHEHHS
HECKOJIbKUX JIIOJICH;

- y4acTBOBaTh B TPYIIOBBIX (opmax
paboTtel  (0OcykIeHus, OOMEH MHEHHUH,
«MO3TOBBIC MITYPMBI» U UHBIC), BHIOITHSITH
CBOIO 4YacTb pabOThl M KOOPAHMHHPOBATH
CBOM JICWUCTBHS C JPYTHMH YJICHAMH
KOMaHJbl, OIICHUBATh KadyeCTBO CBOETO
BKJIaJla B OOIIMI TPOIYKT TIO KPHUTEPHSIM,

chopMyITHPOBAHHBIM Y4aCTHUKAMH
B3aWMOJIEVCTBUS.
OBnageHue YHUBEPCAIbHBIMU

PETYJIATUBHBIMU IEUCTBUAMU:

B) CaMOOpraHHU3alus:

- COCTaBJIATh IUIAH, AITOPUTM pEIICHUS
3aJ1a4H,

- BBIOMpaTh CHOCOO peIIeHUs € Y4ETOM
UMEIOIIUXCS  PEecypcoB M COOCTBEHHBIX
BO3MOXXKHOCTE,

- apryMeHTHpOBaTb U KOPPEKTUPOBATbH
BAPUAHTBl pEUNIEHUH C YYETOM HOBOWU
uHpOopMaIuu.

COOTBETCTBYIOLIMMHM BEKTOpaM M KOOpAMHATaM B IPOCTPAHCTBE; BBIIOJIHSATH
NEICTBUS HaJl BEKTOpPAMHM; pelllaTh 33aJauyd Ha J0Ka3aTebCTBO MAaTEMaTHYECKUX
OTHOLICHUA W HAaXOXXIEHHWE TI'€OMETPUUYECKUX BEIMYUH, NPUMEHSS H3BECTHBIE
METO/Ibl IIPY PEIIEHUH MAaTeMaTHYECKHUX 3a/1a4 IOBBIIIEHHOI'O U BBICOKOTO YPOBHSI
CJIO)KHOCTH; TNPHUMEHATh IMPOCTEHIINE MPOrpaMMHBIE CpPEACTBA MU 3IIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBl IIPH PELIEHUH CTEPEOMETPUUYECKUX 3ajay;
U3BJIEKaTh, IpPeoOpa3oBbIBAaTh U UHTEPOPETHPOBATH  MHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX; NpPUMEHSTh IOJIY4YEHHblEe 3HAHMS Ha MPAKTUKE: CpPaBHUBaTb U
aQHAJIM3UPOBATh PEAJIbHBIE CUTYAIMH, IPUMEHATh U3YUEHHbIE [TOHATHS B Ipoliecce
IIOMCKA PEIIeHUs] MaTeMaTH4YeCKu c(hopMyIupoBaHHOM MTPOOJIEMBI, MOJIEIUPOBAThH
peaJibHbIe CUTYalluu Ha S3bIKE T€OMETPHUH, MCCIIEA0BaTh TOCTPOCHHbBIE MOJIEIH C
HCIOJIb30BAHUEM F€OMETPUYECKUX MMOHATUI U TeOpeM, amrnapara ajireOpbl, pemaThb
MPaKTUYECKHE 33a/a4M, CBSI3aHHBIE C HAXOXKJICHUEM TIE€OMETPUYECKUX BEJIUYMH;
UMETh MPEICTAaBICHHUsS 00 OCHOBHBIX 3TallaX Pa3BUTHS I'€OMETPUU KaK COCTaBHOM
yacTy (pyHJaMEHTa pa3BUTHS TEXHOJIOTUH;

- CcBOOOJHO oONEpUPOBaTh MOHATUSAMH, CBA3aHHBIMU C LWIMHIPUYECKON,
KOHUYECKOM U cepudyeckod  IMOBEPXHOCTSIMH,  OOBSCHATH  CIIOCOOBI
MIOJIyYEHUS;0NIEPUPOBATh  MOHATHSAMH, CBSI3aHHBIMM C TEJIaMU  BpALICHUS:
LMIMHIPOM, KOHYCOM, C)epoll U IIapoM;paciio3HaBaTh Tejla BpalleHus (UIHHID,
KOHyC, cdepa u map) U  OOBSACHATH  CIOCOOBI  MOJMYYEHHMsS  Tel
BpallleHus;Ki1accu(puuupoBaTh B3alMHOE pacIoyioKeHue cepsl u
IIJIOCKOCTH; BBIYNCIIATh BEIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJI BpaLEHUS,
00BEMBI M IUIOUIAJM TOBEPXHOCTE! MHOTOTPaHHUKOB W TeN BpAaIlCHMUS,
TFE€OMETPHUECKUX Tel C MNpUMEHeHHeM (HopMyi;CBOOOJHO  ONEpUpPOBAThH
MOHATHUSIMH, CBSI3aHHBIMU C KOMOWHAIMSIMU TeJI BpPAIICHUS U MHOTOTPAHHUKOB:
MHOTOTpaHHHK, BIHMCAaHHBIH B cepy M ONUCAHHBIM OKoJo cdepsl, cdepa,
BIHCAaHHAs B MHOTOIPAaHHUK WJIM TEJNO BpALICHUS; BBIYUCIATH COOTHOLICHHS
MEXIy IUIOIAJsIMU TOBEPXHOCTEH M 00BbEMaMHU IMOAOOHBIX Te; HM300paxarhb
n3ydyaemble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB
MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTb CEUCHHsS Tel
BpallleHUs; M3BJIEKaTh, HHTEPNPETHPOBATh U MPeoOpa30BbIBaTh MH(OPMALHUIO O
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MIPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO HA YepTexax U
PHUCYHKaX; CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE; BHITIOIHATH
omnepalMy HaJ BEKTOPAaMH; 3aJaBaTh IJIOCKOCTh YPAaBHEHHEM B JEKapTOBOU
CUCTEME KOOpJHMHAT; pellarb NeOMETPUYECKUE 3aJayd Ha BBIYMCICHUE YIJIOB
MEXIy HPSAMBIMH M IIJIOCKOCTSIMH, BBIYMCIEHUE PpACCTOSSHUW OT TOYKH [0
IJIOCKOCTH, B II€JIOM, HAa IIPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOAA IIPU
pElIeHnr; CBOOOIHO ONEpUPOBATH MOHSTUSIMH, CBS3AHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh  CBOMCTBA  JBI)KEHUH;  BBIIOJHATH  H300paXKeHUs
MHOT'OTPaHHUKOM M T€J BpPAILLEHUS MPU MapajuieJIbHOM IEPEHOCe, LEHTPAIbHOU
CUMMETPHUH, 3E€pKAIBHOM CHMMETPHUH, IIpU IIOBOPOTE BOKPYI  IPSIMOW,
npeoOpa3oBaHus MOJ00US; CTPOUTh CEUEHUSI MHOTOIPAHHUKOB U TEJNl BPAIICHUS:
CeueHUs LMIUHApa (MapajyieNbHO U MEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapannenbHOE OCHOBAaHUIO U MPOXOJAIIee uepe3 BEpIIMHY), CEUCHHUs MIapa;
HCIIOJIB30BaTh METObI IOCTPOCHUS CEUEHUN: METOJ| CJIEI0B, METOJ BHYTPEHHETO
MPOCKTUPOBAHUS, METOJ  IEPeHOca  CEeKyIIeH  IJIOCKOCTH;  JI0Ka3bIBaTh
reOMETPUUYECKNE YTBEPKIACHUS; IPUMEHATh T€OMETPUUECKUE (PAKThI JIIsl pEeLICHUS
CTEPEOMETPUYECKUX 3aJad, IIPEANOIAraoliuX HECKOIbKO IIaroB PELICHUs, €CIIH
yCIIOBUSI MPUMEHEHUS 3a/laHbl B SIBHOM M HESBHOW ¢opMe; pemarh 3aJaud Ha
JI0OKa3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUN U HAXOXKJIECHHE IeOMETPUUYECKHUX
BEJINYUH; IPUMEHATH IPOTPAMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU pPELICHUU CTEPEOMETPUYECKUX 3a]ad; NPUMEHATb IIOIY4YCHHBIC
3HaHUS Ha IPaKTUKE: CpPaBHMBATh, AHAIM3UPOBATH W OLICHWBATh pEajbHBIC
CUTyallud, NPUMEHATh W3YYEHHBIC IIOHATHS, TEOPEMBI, CBOMCTBA B IIpoLECCe
MOMCKA pPEIIeHNs MaTeMaTHYecku chopMyIHMpOBaHHON POOIEMBI, MOJEIUPOBATh
peanbHbIe CUTYalluM Ha SA3BIKE N€OMETPUHU, UCCIEN0BATh ITOCTPOCHHBIE MOECIH C
HCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, armnapara ajaredpsl, penarb
IIPAaKTUYECKUE 3aJa4, CBA3AHHBIC C HAXOXKICHUEM IE€OMETPUYECKUX BEJIMYUH;
HMMETh NPEJCTaBIeHNs 00 OCHOBHBIX 3Talax pa3BUTHUSI FT€OMETPUM KaK COCTaBHOM
JacTH yHAaMEHTa Pa3BUTHSI TEXHOJIOTHA.
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4.3. OueHoOYHbIEe H MeTOANYECKHE MATEPHUAJIBI

Ilepeyens BonpocoB (00pa3ubl 3a1aHNd) K IK3aMeHY

| cemecTp

1. OnpeneneHue UEIbIX U pallUOHATBHBIX, IEUCTBUTEIBHBIX YACET

2. Omnpenenenue mpoueHTa. HaxoxaeHue mporeHTa oT 4ucia, Yucia mo
MPOLIEHTY

3. OmpeneneHne MOy YUCIIA

4. OmnpeneneHue KOMIUIEKCHOTO ynciia. ClokeHHe KOMIUIEKCHBIX YHCElL.
YMHOXEHHUE U I€JICHUE KOMIIJIEKCHBIX YHACET

5. I'eomeTpuueckoe npeacTaBIeHUe KOMIUIEKCHBIX YHCEN

6. OnpeneneHue paaraHHON MepHI yria, CHHYca, KOCUHYCa, TAHT€HCA U
KOTaHIreHca uncia. BpamarensHoe nBmkenue. YuciioBas OKpyKHOCTb

7. 3HadyeHus TpUroHoMeTpudyeckux GyHkuuid st yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKHUX TOXKAECTB, (DOPMYIT
PUBEACHUS.

9. 3anuch popmyn cuHyca U KOCMHYCa ABOMHOTO yriia; (opMyI1 MOJIOBUHHOTO
yria

10.3anuck popmMyn cuHyca, KOCHHYCa M TAHT€HCA CYMMBI U PA3HOCTH JIBYX
YTJIOB

11.ITpeoOpa3zoBaHus CyMMbI TPUTOHOMETPUYECKUX (DYHKLUNA B MPOU3BE/ICHUE
Y IPOU3BEACHUS B CyMMY. BoIpaxkeHue TpUroHoMEeTpu4ecKux GyHKIUN
Yyepe3 TaHT'€HC MOJOBUHHOTO apryMeHTa

12.®yHKIMS y = SIN X Uy = €COS X, KX OCHOBHBIC CBOMCTBA U rpaUKH.
®Oyukiuu y =19 X, y = ctg X, ux cBoiicTBa u rpaduku

13.Onpenenenne apkcuHyca, apkKKOCHHYca, apKTaHreHca uucia. Pemenue
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUU

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.Onpenenenue pyHKIUM, €€ 007IaCTH OMPEICTICHUS 1 MHOKECTBA 3HAUCHUH;
rpaduka ¢pynkiuu. [Toctpoenue rpadukoB pyHKIMMI, 38 JaHHBIX
Pa3IMYHBIMHU CIIOCO0aMU

16.3amnucek CBOMCTB (PyHKIIMK: MOHOTOHHOCTh, YETHOCTh, HEUETHOCTD,
OrpaHU4YEHHOCTh, NEPUOANYHOCTh. Haxo1eHne MPOMEKYTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHHUSI, TOUCK
IKCTpEMyMa
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17.0npenenenue oopaTHeIX QyHkMi. Haxoxaenrue 061acTu onpeneneHus 1
obsactu 3HaYeHu oopaTHOM GyHKIMHU. [locTpoeHue rpadrka o6paTHOM
byHKIIHA

18.IIpeobpazoBanue rpagukoB. Pemenue ypaBHeHHI rpa@uueckuM CriocoOOM.
Perenne HepaBeHCTB rpa@uecKUM CIIOCOOOM.

19.0mnpenenenue KOpHs N-0Oi CTETIEHU U €T0 CBOWCTB.

20.1Tpeobpa3zoBanue UppalMOHAIbHBIX BhIpaKeHUH. Borunciienne KopHs u3
KOMILJIEKCHOT'O YuCJIa

21.Onpenenenue gorapudma, JECATUYHOTO U HATYPAJbHOTO Jorapudma.
3anuck OCHOBHOTO JorapupMuyeckoro Toxaectsa. CBoiicTBa jorapu@mos.
[Iepexon kK HOBOMY OCHOBAHUIO

22.0Onpenenenne pyHkuuu. Haxoxnenune 3Hauenuit pynkiun. [loctpoenne
rpauKOB JMHEHHOM, KBAAPATUYHON PYyHKINN

23.1lokazarenpHas ¢pyHkuus, ee cBoicTBa [locTpoenue rpaduka
MOKa3aTeIbHON (QYHKIINH

24 Jlorapudmuueckas ¢pyHkius, ee cBoiictra. [loctpoenue rpadukon
jorapuMuuecKkux QyHKIHMA

25.ITokazarenpHBIC ypaBHEHUS, HEpaBEHCTBA. PelieHne pa3nuvHbIX BUIOB
MOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapumMuyeckre ypaBHeHUs, HepaBeHCTBA. CUCTEMBI JTIOTapuhMUIECKUX
ypaBHEHUH. AJTOPUTM PEIICHUS JTOTapu(HMUUECKIX HEPABEHCTB

Il cemecTp

1. PacnosioxkeHue NpsMbIX U IJIOCKOCTEN B MPOCTPAHCTBE

2. IlapannenbHOCTH MPSAMBIX B pocTpaHcTBe. [lapamnenbHOCTh IpsMOil 1
IIJIOCKOCTH

3. IMapamienbHOCTh TUIOCKOCTEN

4. KyO u ero ceueHus. YT0OJI MEXY ABYMsI MPSIMBIMU. Y TOJ MEXIY IPIMOM U
IIJIOCKOCTBIO

5. IlepneHauKyasipHOCTH MPSAMBIX B IpOCTpaHCTBE. [leprneHanKynsipHOCTh
IIPSAMOM U TIIOCKOCTHU

6. Teopema o Tpex nepneHANKYIApax. JByrpaHHbIi yroi.
ITeprieHAUKYISAPHOCTD TUIOCKOCTEN

7. OrmpeneneHrie OCHOBHBIX MOHATUH KOMOMHATOPUKH: TIEPECTaHOBKH,
COYETaHMUS, Pa3MELICHUS

8. 3amaum Ha MOJCUET YKCIIAa pa3MEeIIeHN, IEPECTAHOBOK, COYCTAHHIM

9. 3amuck popmynsl OnHOMa HetoToHA. AHANMN3 CBONCTB OMHOMUHAIBHBIX
ko3 duLreHTOB
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10.CgoticTBa OMHOMUHATBHBIX KO3 duimenToB. Tpeyroabuuk [lackans

11.JlexapToBa cucTemMa KOOpAUHAT Ha MIIOCKOCTU. OnpeiesieHue BEKTopa,
MOJyJII BEKTOpa

12.PaBeHCTBO BEeKTOpOB. CII0KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO

13.Pa3znoxenune BeKTopa no HampasieHUusIM. OnpesieNieHne yriia Mexay AByMs
BEKTOpaMU

14.Bbruncienre KOOpAMHAT BEKTOPA, CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB

15.Pa3noxeHune BeKTopa o KOOpAMHATHBIM BeKTopaM. Beenenue Gpopmyibl
pacCTOsTHUSL MEXAY ABYMSI TOUKaMU

16.BwiBoj1 ypaBHEHUH cephl, IIOCKOCTH U TIPSIMOM

17.0npeneneHre MHOTOIPAHHUKA U €r0 OCHOBHBIX 3JIEMEHTOB. OnipesiesieHre u
ITIOCTPOECHUE NMPSIMOM M HAKJIIOHHOU Ipu3Mbl. OnpenesieHne NpaBuiIbHON
TIPU3MBI

18.Omnpenenenue 1 NOCTpOeHUE NMapajjienenuneaa, Kyoa

19.Cummetpuu B Ky0Oe, B mapajijiesienunesie, B Ipu3Me U Mupamu/ie.
[Toctpoenue ceueHus Kyoa, IpU3Mbl U TUPAMMU/IbI

20.0OnpeneneHye U NOCTPOECHUE MUPAMUIbl, TPABUIILHONW MUPAMHU/IbI
YCEUEHHOW MUPaMHIbI, TETPadpa

21.IlpaBunbHbIE MHOTOTpaHHUKH. [IpencTaBieHne o mpaBUIbHBIX
MHOTOTPaHHUKAX (TETpadp, KyO, OKTa’p, NOAEKadp U UKOCAIP)

22.0Onpenenenne u rpapuieckoe nzodpaxeHue: chepsl, eHTpa chepsl,
paauyca cepsl, nuamerpa chepsbl

23.0Omnpenenenne u rpaguieckoe n300paxeHue: mapa, IeHTpa mapa, paanyca
miapa, JuameTpa mapa

24.YpasHenue chepsl, BBIBOJ YpaBHEHHS cepbl B MPSIMOYTOIbHONU CUCTEME
KOOpAMHAT

25.B3anmHoe pacnonoxenne chepsl U TUIOCKOCTH: HE UMEIOT OOIINX TOYEK,
MMEIOT MHOYKECTBO OOIIMX TOYEK, OJHa 001mas Touka. ['paduaeckoe
M300paKeHne

26.KacaTenpHas TNIOCKOCTH K cpepe: Teopema, T0Ka3aTesibcTBO, OOpaTHas
TeopeMa

27 I1nomane chepsr

28.0Omnpenenenne KacaTelbHOM K cepe, TOUKU KaCaHUsI

29.B3anMHOe pacrnoiokeHue npsMoin u chepsl

30.111apoBoii cermeHT

31.1IIapoBoii cexTop

32.11IapoBoii cioi
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33.0npenenenue u rpapuieckoe n300pakeHue: MIIMHAPA, 00pa3yIOIIUX
HUIMHAPA, OCH LUJIUHIPA, OCHOBAHUH IIMJIMH]IPA, BBICOTHI LIMJIMHIPA,
panuyca, IuameTpa HUIHHAPA.

34.Omnpenenenne u rpapuIecKoe H300paKEHUE: OCEBOTO CCUCHHUSI, CEUCHUS
UJINHAPA TIEPICHANKYISIPHON K OCH TUIOCKOCTHIO.

35.I1psimoii KpyroBOM HUIHHIIP.

36.Pa3BepTka O0OKOBOM MOBEPXHOCTH LIMJIUH]IPA.

37.dopmyrna miomaad 60KOBOW MOBEPXHOCTH IIUITUH/IPA.

38.®opmyna rIonaau MnojIHoM MOBEPXHOCTH UINHPA

39.0Omnpenenenue u rpapuueckoe n300paxeHue: KoHyca, 00pa3yolmx KoHyca,
OCH KOHYCa, OCHOBaHHsI KOHYCa, BEPIIMHBI KOHYCa, 00KOBOH MOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CEUeHHUS KOHYCA.

40.0OmnpenencHue OOKOBOM, TIOJHOM TOBEPXHOCTH KOHYCA, (hopMyIa
HAXOXKJEHUS TUIOMAA OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Omnpenenenue u rpadpudeckoe N300pakeHNe: YCEUEHHOTO KOHYCa,
OCHOBAaHHM yCEYEHHOTO KOHYCa, BHICOTHI YCEUEHHOT'O KOHYCa, O0KOBOM
MOBEPXHOCTU YCEUEHHOI'0 KOHYyCa, 00pa3yolIUX YCEUEHHOTO KOHYyCa.

42.0OnpenencHue 60KOBOM, TTOJHON OBEPXHOCTH YCEUESHHOTO KOHYCA,
dbopmyIia HaXOXAeHU oA OOKOBOM, MOJHON MOBEPXHOCTH
YCEUEHHOTO KOHYyCa

43.0npenencHue Mpou3BOIHON (DYHKITUH, €€ TCOMETPUICCKOTO U
busudeckoro cmpicna. M3ydenne npaBui u hopmyrn nuddepeHIInpoBaHus
OCHOBHBIX 2JIEMEHTAPHBIX (HYHKIIHIA

44.OmnpeneneHne BTOPOIl MPOU3BOJIHOM, €€ TEOMETPUUECKOTO U (PU3UIECKOTO
cMbIciia. Berurciienne npou3BogHON 0OpaTHOM U CIIOKHOW (PYHKIIUU

45.BbiBoz1 ypaBHEHUS KacatenbHOU. [I[puMeHeHne npon3BOgHOM K
UCCIIeTOBaHUIO QYHKIIMHA U TTOCTPOSHUIO TPadUKOB

46.0OmnpeneneHue nepBooOpa3HOM, HEONPENECTECHHOTO | OMPEACIEHHOTO
WHTEerpasna

47 TlpumeHeHre onpeIesIeHHOTO HHTErpaa JJisl HaXOXKISHUS TII0MIa 1
KpuBOJMHEHHOM Tpanenuu. @opmyna Herotona—1Jleitbania

48.T" eomeTpruecKuii CMBICI ONPEICIIEHHOTO MHTETpaia. Berarcienue miomaaei
KPYBOJIMHEWHBIX TPAIIECLIN

49.Bpruucienue oobema KyOa, IpsSMOYTOJIBLHOTO Mapajiieienune/1a, Ipu3Mbl,
UIMHIpA

50.Beruncnenue o0bemMa mUpaMuabl, KOHyca, IIapa

51.Beruncnenue miIomaan MOBEPXHOCTH IUIMHAPA, KOHYyca, cepbl
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52.0npenaeneHue coObITHs, BEPOITHOCTH COObITHS. CII0)KEHUE U YMHOKECHHE
BeposiTHOCTEN. McnibiTanusa bepryium

53.luckpeTHas ciiy4aiiHas BeTUYUHA. 3aKOH paclpeieNICHUs CTydyaiHOM
BEJINYUHBI

54.I1peobpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUJIHHBIC TAHHBIM.
Pemenue panrioHanbHbIX, HPPALMOHATIBHBIX, TOKA3aTEIbHBIX,
jorapupMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUMN U YpaBHEHUN C
napaMeTpaMu

KpuTepun oieHKH BBINOJHEHUSI PA00THI

Onenka KonnyecTBo 3a1aHui, BBINIOJHEHHBIX IIPABUIIBHO,
HE00X0AMMOE JJIsl TOJTY4YEHHUs] OLEHKU
«2» 4 u MeHee
(HEey/IOBJIETBOPHUTEINIHHO)
«3» (YAOBIETBOPUTEIIHLHO) 5-6
«4» (xopomo) 7-8
«5» (OTIMYHO) 9-10

IlepeyeHb MeTOAMYECKUX U HHBIX JOKYMEHTOB, pa3padoTaHHBIX
neJarorn4ecKuM padoTHUKOM, ISl o0ecredeHus: 00pa3oBaTe/IbHOM
eI TeJIbHOCTH

Meroanuecke peKOMEHJAlUMU K NPaKTUYeCKUM paboTaM 1o ydeOHOMY
npeamery «MaremaTukay.
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