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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamMma yueOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccruonanbHO 00pa30BaTEILHON MPOTPAMMEI.

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHON 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEero
oOpa3oBaHMs.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTebHOM
NporpaMMbl

VYyeOuniii mpeameT «MarTemaThka» OTHOCUTCS K MNPOGUIBHBIM yUeOHBIM
npeaMeTaM  001eoOpa3oBaTeIbHOW  MOJATOTOBKH.  YYEOHBIA  mOpeaMer
«Marematukay u3ydaercs Ha yriyOJIEHHOM ypOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaAMEeT HuMeeT Mpu (OPMUPOBAHUU U
pa3BUTHUN OOUIMX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoObl pemeHuss 3amad  MpodeccrnoHaIbHOMI
JESTEIIbHOCTH IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpPEJICTBAa TOMCKA, aHalu3a W
UHTEpIpEeTaluy UHPOPMAUU U UHPOPMAITUOHHBIE TEXHOJIOTHH ISl BHIIIOTHEHHUS
3aJa4 Mpo(ecCcruoHaIbHOM 1eATENbHOCTH.

OK 03. [TmanupoBath 1 peaqn3oBbIBaTh COOCTBEHHOE TIPOGECCHOHATHFHOE
JUYHOCTHOE pa3BUTHE, IpeapPUHUMATEIBCKYIO JeSITEIbHOCTh B
npodeccuoHabHON cdepe, UCIOIB30BaTh 3HAHUS IO MPaBOBOM W (PUHAHCOBOM
I'PaMOTHOCTH B Pa3IIMYHBIX KU3HEHHBIX CUTYAIIHSIX.

OK 04. D¢ddexkTnBHO B3auMOACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaH/Ie.

OK 05. OcyuiectBidTh yCTHYI0O M NHCbMEHHYIO KOMMYHHKAIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®enepanii ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

IIK 1.1. BeimonHsATs AEHCTBUS MO MPOBEICHHUIO aBAPUHO-CIIACATEIbHBIX
paboT mpH JIOKATU3ALNH U JTUKBUIALMH MTOCIEICTBUI Ype3BbIYAHHBIX CUTYALIHIA.

CornacHo yueOHoro ImiaHa Mo cnenuanbHocTH 20.02.02 3ammra B
Ype3BbIUYAMHBIX CUTYAIUAX KaXKIbIM OOYyJarolIUACs BBIOJHICT WHINBUIYATbHBIN
MPOEKT [0 OJHOMY M3 YYEOHBIX MPEIMETOB 00111€00pa30BaTeIbHOM MOATOTOBKH (B
tom yucie o YIII1.01 Maremaruka):

NuauBuiyabHbIA TPOEKT (MPEeaMETOM He sBisieTcs) — 32* yaca.

*He BXOJUT B YUeOHYIO Harpy3Ky OO0YYaroIuXcs 1Mo y4eOHOMY npenmery «MaTtemaTukay



1.3. TpeGoBanus Kk pe3yJjibTaTaM 0CBOEHHs y4eOHOI0 MpeaMeTa

Pabouass mporpamma ywyeOGHOro mnpeamera «MartemaTuka» pa3zpaboTaHa B

COOTBCTCTBHUHU C

OI'oC COO, na ocHoBe TpeboBanuit denepanbHOU

00pa3zoBaTeLHOW POTPAMMEI CPETHETO OOIIEro 00pa3OBaHHS.

B pamkax ocBoeHus conepkaHus y4deOHOro mnpeamera «MaTemaTHKa,
obecreunBaeTcsl JOCTUKEHHE 00yUarOIIUMUCS CIEAYIOIUX Pe3yIbTaTOB:

JIMYHOCTHBIX

B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK  OOydaromerocs Kak
rpaKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O WJI€HA POCCUHCKOro  OOILIEeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTeMaTHYECKUX OCHOBAaX ()YHKIMOHHPOBAHUS

pasIMYHbIX CTPYKTYp, SIBJICHUH, MPOLEAYp Ipa)JIaHCKOro oOuiecTBa

(BBIOOpBL, OIpOCHI W  JIPYroe), YyMEHHE B3aUMOJEICTBOBATH C

COLMAIbHBIMA HHCTUTYTaMHd B COOTBETCTBUM C HMX (QYHKIMSIMH U

Ha3HAYCHHUEM.

- c(OPMHMPOBAHHOCTb POCCUICKONH TI'pa)KIaHCKOM HMIAEHTHUYHOCTH,
B uactn YBaXEHUA K IMPOLUIOMY M HACTOAIIEMY POCCHHCKOM MaTeMaTHKH,
NATPHUOTHIECKOI'0 | [{eHHOCTHOE OTHOIIIEHHE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCHUMCKMX  MAaT€MAaTMKOB W POCCHMCKOMN

MaTeMaTH4YeCKOM IIKOJBbI, HCIIOJB30BAaHHUC J3THUX I[OCTI/I)KCHI/Iﬁ B JIpyrux
HayKax, TCXHOJIOTUX, C(i)ean OKOHOMUKH,

B yacTu 1yxoBHO-

- OCO3HaHME  JYXOBHBIX  LIEHHOCTEM  POCCUMCKOTO  HApoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUUYECKOTO TOBEICHHS,

HPaBCTBEHHOI'0 CBSI3aHHOIO C MPAaKTUYECKUM IPUMEHEHHEM JOCTHKEHUM HayKu H
BOCITUTAHHA JeSITEIbHOCThI0 YUEHOIO, OCO3HAHHME JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOWYHMBOTO OYIYIIEro;
- ACTETUYECKOE OTHOIICHNE K MUPY, BKIIFOYAsi 3CTETHKY MaTeMaTHUECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, paccyXIeHUH,
ICTETHIECKOIO0 BOCIPUUMYHBOCTD
BOCITHTAHHSA K MaTeMaTUYECKUM aclleKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;
- c(OPMHPOBAHHOCTh YMEHHs MPHUMEHSATh MaTeMaTHUECKHE 3HAHUS B
B uactn MHTEpecax 3/I0pOBOr0 M 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOE
¢usnueckoro OTHOILICHHE K CBOEMY 310POBBIO (3mopoBoe IIUTaHUE,
BOCIIMTAHHUS cOajaHCUPOBAHHBIN PEKUM 3aHATUI U OTNbIXa, PEryNsgpHas (puznyeckas
aKTUBHOCTB),  (PU3MUYECKOE  COBEpIICHCTBOBAHWE TMPHU  3AHITHUSAX
CHOPTUBHO-03/JOPOBUTENILHON AEATENbHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOJIOOWs, MHTEpEC K
B uactn pa3iauYHbIM cdepaM MpodeccrnoHaNbHON AeITeTbHOCTH, CBS3aHHBIM C
TPyAOBOIo MaTeMaTUKOU
BOCIIUTAHUS

U ¢€ MPUJIOKCHUSIMH, YMCHHE COBEPIATh OCO3HAHHBIA BHIOOp OymyIei
mpoecCUU M  PEan30BBIBATh COOCTBEHHBIC IKU3HECHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTD
K MaTeMaTH4ecKoMy 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCE JKM3HM, TOTOBHOCTb K AKTUBHOMY Y4YacTHIO B pEIICHUH
HpaKTI/I'-IeCKI/IX 3a1a4 MaTeMaTI/I‘IeCKOﬁ HaHpaBJ’IeHHOCTI/I;




B yactn
IKOJIOTHIECKOT0
BOCIIMTAHUA

- c(OpMUPOBAHHOCTh IKOJIOTUYECKON KYNbTYpbl, TOHUMAHUE BIHUSHUS
COIIMAIbHO-?KOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHE MPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHKE INI00ATBFHOTO XapaKTepa dKOJIOTUYECKUX
npoOJjeM, OpUEHTALMS HAa MPUMEHEHHE MATEMaTHYECKUX 3HAHUU IS
pelieHus 3amady B O0JIaCTH OKpYXKarolled cpenbl, IJIaHUPOBAaHUE
MOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCIEACTBUN ISl OKPY>KaOIIEH
CpeJbl;

B yactu nuennocTun
HAYYHOI'0
MO3HAHUS

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH U OOLIECTBEHHOW NPaKTHUKH,
MMOHUMAaHUe MaTeMaTU4eCcKOon HayKHu

KakK C(i)epBI YeJIOBEUECKON JCATCIIBHOCTH, J3TarloB eé Pa3sBUTUA H
SHAYUMOCTH  IJId  Pa3sBUTHA  LUBUIM3AlUU, OBJIaACHUEC  A3BIKOM
MaTeMaTUKd M MaTeMaTHYSCKOU KyanypOﬁ KaK Cp€aACTBOM II0O3HAHUA
MHpa, TOTOBHOCTb OCYHICCTBJIATL IPOCKTHYHO MW HCCICAOBATCIILCKYIO
JACATCIIBHOCTG MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTanpeaMeTHBIX

1. YHI/IBepcaJIbeIe yqeﬁnble N03HABAaTe/bHbIE AelicTBHUS

Ba3oBble
JOrHYecKHue
aefcTBUA

- BBUBJIATE M XapaKTE€pPU30BaThb  CYILECTBEHHbIE  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, NOHATUN, OTHOLIEHUNH MEXAY MOHSITHIMH,
(bopMynupoBaTh olpeieeHus MOHATUH, yCTaHaBJIMBaTh
CYIIECTBEHHBIM MPHU3HAK KJIacCU(PHUKALMKU, OCHOBAHMS JIJIsi 0000IIEeHUS
U CpaBHEHMS, KPUTEPUU IIPOBOJMMOIO aHAIN3A;

- BOCHpUHUMATH, (OPMYIHPOBATH U TPEOOPA30BHIBATH CYKIACHUS:
yTBEpAUTENIbHBIE U OTPULIATENIbHBIE, €IUHUYHbIC, YAaCTHbIE U 0OIIHe,
YCIIOBHBIE;

- BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H MU
NpOTHBOpEeYus: B (paKTax, JAHHBIX, HAOIIOACHUSX M YTBEPKICHHUSX,
npeJyiarath KpUTEPHUU
JUTS BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNH;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, IE€IYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHNUN, YMO3aKIFOUECHNUN 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSATEIBHO JOKAa3aTEJbCTBA MaTEMaTHYECKHX
yTBEpKACHUM  (mpsiMble W OT  NPOTUBHOIO),  BBICTpaMBaTh
apryMeHTaluIo, IPUBOJUTH IIPUMEPBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHHS U BHIBOJIBI;

- BBIOMpATh croco0 pemeHus yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO
BApHAHTOB pELICHMS, BbIOMpaTh Haubojiee MOAXOAAIUN € Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoBble
HCCJIed0BaATeIbLCKHE
JNeHCTBUSA

- WCIOJIb30BaTh BOIMPOCHl KaK MCCIEIOBATEICKHI WHCTPYMEHT
Mo3HaHus, (GOpPMYyIUPOBATH BOMPOCHI, (HUKCHPYIOIINE MPOTUBOpPEUHE,
npo0JieMy, yCTaHaBJIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

- TPOBOJWUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT,
WCCIIeIOBaHNE M0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
00beKTa, SIBICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMH;

- CaMoOCTOSATENTHHO (OPMYIUPOBATh OOOOIIEHUS ¥ BBIBOJBI TIO
pe3ynbTaTtaM TpPOBEAEHHOTO HAONIOIEHUS, MCCIIEOBAHUS, OIICHUBATH
JIOCTOBEPHOCTH TTOJIYYCHHBIX PE3YJbTaTOB, BEIBOJOB M 00OOIIEHHUH;

- IPOTHO3MPOBATHh BO3MOXHOE Pa3BUTHE IMpOIlEcca, & TAKKE BbIJIBUTaTh
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MPCAIOJIOKEHUA O €TI0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pa6ora ¢
uHdopmanmnei

- BBIIBIATH JePUIMUTH WHPOPMALUU, TaHHBIX, HEOOXOAWMBIX IS
OTBETa Ha BOIIPOC U JJIs PELLEHUS 3a7a4u;

- BbIOMpaTh WHPOPMALMIO U3 HCTOYHUKOB DA3IUYHBIX THIIOB,
aHAJIN3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATD
MH(OPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHNUS;

- CTPYKTYpHUpOBaTh HMH(OpMAILUIO, MPEJICTaBIATh €€ B pa3IMYHbIX
(bopmax, HIUTIOCTPUPOBATH TpaPUUECKH;

- OLIGHUBaThb HAAEKHOCTh MH(OpPMAIMM IO  CaMOCTOSATENIBHO
c(OPMYIHPOBAHHBIM KPUTEPUSIM.

2. YHuBepcajibHbIe K

OMMYHHKATHUBHBIC HeﬁCTBHH

O01menne

- BOCIPUHMMATh MU (OPMYJIMPOBATH CYXKJIEHHS B COOTBETCTBUHU C
YCJIOBUSAMU W LCIIAMU O6H.I€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAXATb
CBOIO TOUKY 3peHMS B YCTHBIX
1 IMMCBbMCHHBIX TCKCTAaX, JaBaTb IMOACHCHHUA 110 XO4y PCUHICHUA 3a1a4u,
KOMMEHTHUPOBATH IOJy4YEHHBIN PE3yJIbTaT;

- B X0Jie 00CYXKIEHHUs 3a/laBaTh BOMNPOCHI MO CYLIECTBY OOCYXa1aeMon
TEMBI, HpO6JI€MBI, pemaeMoﬁ 3aJa4yu, BbICKA3bIBaTh UJACH, HAIICJICHHBIC
Ha TOMCK pEIIEHMs, CONOCTaBIATh CBOM CYXKIEHHUS C CYXKICHUSAMU
JNPYTUX YYacTHUKOB Jauajora, oOHapyXuBaThb pa3jiMuve€ M CXOJCTBO
NO3ULMH, B KOppeKTHOU ¢opme (GopMyaupoBaTh pa3HOIIACHs, CBOU
BO3PaXECHUS;

- TPeICTaBIATh PpEe3yNbTaThl pELICHUs 3aJaud, SKCIEPUMEHTA,
UCCIIEIOBaHMsI, IPOEKTa, CaMOCTOSATENbHO  BbIOMpATh  (opmar
BBICTYIUICHMS C Y4€TOM 3a/Jay [pe3eHTalud U O0COOEHHOCTEH
ayJIMTOPUH.

CoBMecTHAA
JeATEeJIbHOCTh

- TIOHMMaTh W WHCIIOJIb30BAaTh IPEUMYLIECTBA KOMAaHAHOM U
UHAWBUYAIbHOM pabOThl MpPU pelleHHH Y4eOHBIX 3a/1ad, NMPUHUMATh
Lelb COBMECTHOW  JEATENIbHOCTH, IUIAaHMPOBAThb  OPIaHU3ALMIO
COBMECTHOH paboTbl, paclpenessiTh BHAb paboT, IOroBapUBaThCA,
o0cyxmarh TIpoliecC W pe3ynbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaThb B TIpYyHHOBBIX (opmax paboThl (00CykIeHus, oOMeH
MHEHUH, «MO3TOBbI€ WITYPMbI» W HHbBIE), BBIIOJIHATH CBOIO YacTb
paboThl M KOOPAMHMPOBATH CBOM JEMCTBUSA C JAPYTUMH 4JIEHAMH
KOMaH/Ibl, OLIEHWBATh KAyeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT MO
KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JEeHCTBUA

CamMoopranm3amnusi | - COCTaBIATh IJIaH, AITOPUTM PELICHUS 3aauH,
- BbIOMpaTh CHocoO pemeHUs ¢ Y4€TOM HMEIOIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM,
- apryMEHTHPOBaTh M KOPPEKTHUPOBATh BapHUAHTHI PEIICHUN C Yy4ETOM
HOBOM MH(pOpMaLIUU.

CaMOKOHTPOJIb - BIIaJIeTh HaBBIKAMH T[I03HABATEIbHOW peQIIEKCHH KaK OCO3HAHUS

COBCpHIAEMBIX HeﬁCTBHﬁ W MBICJIUTCIIBHBIX TPOUECCOB, UX PE3YIILTATOB,
BJAJIeTh CHOCO0AMH CaMONPOBEPKHM, CaMOKOHTpOJIL TIpolecca M|
pe3ysibTaTta pelieHusl MaTeMaTu4ecKon 3a/1auu;

- MpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpU PELICHUU
3aaa4i, BHOCHTHL KOPPEKTUBBEI B JCATCIBHOCTH HAa OCHOBC HOBBIX
OOCTOSITENILCTB,  JIAHHBIX,  HAHJEHHBIX  OMMUOOK,  BBISBICHHBIX
TPYJIHOCTEN;




- OLIEHMBATh COOTBETCTBUE pPE3yjbTaTa LIETH U YCIOBUSM, OOBICHATH
MPUYUHBI JOCTUXKEHUS WIM HEJOCTHKEHUS PE3YJIbTaTOB JAEATEIbHOCTH,
HaXOJUTh ONIMOKY, 1aBaTh OIICHKY NPHOOPETEHHOMY OIIBITY.

IIpenmeTHBIX

1) cBOOOIHO OIEpUPOBATH TOHITUSMH: PALMOHAIBLHOE YUCIO, OCCKOHEYHAs MEpUOIHYecKast
IpoOb, MPOLEHTHI, UPPALUOHATIBHOE YHMCIO, MHOKECTBA PALMOHAIBHBIX MU JEHCTBUTEIbHBIX
YHCel, MOAYJb JCHCTBUTENBHOTO YHWCIA; NMPUMEHATH OPOOM M TMPOUEHTHI I PEIICHHS
NPUKIAAHBIX 3aJad W3 pa3IMuYHBIX oOTpaciedl 3HaHUH U peasbHOM KHU3HHM; IPUMEHSTbH
npuOIMKEHHBIE BBIYMCICHUSA, TMPaBHJIA OKPYIJICHHSA, TPHKUAKY W OILEHKY pe3yjbTara
BBIUUCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LENbIM [OKa3aTeleM,
UCMOJb30BATh MOIXOASAIIYI0 (OpPMY 3allUCH JACHCTBUTEIBHBIX YHCEN IS PELICHUS
INPAaKTUYECKUX 3aJjad M MPEJCTaBICHHUA [aHHbBIX; CBOOOJAHO ONEPUPOBATh IOHATHEM:
apu(pMeTHUECKII KOPEHb HATYPaIbHOM CTENEHH; CBOOOHO ONEPUPOBATH MOHITUEM: CTEIICHb C
palMOHAIBHBIM  IIOKa3aTeleM; CBOOOJHO ONEpUpOBaTh IOHATUSAMM: Jorapudm uucia,
JECATUYHbIE W HaTypallbHbIe JIOTapu(MbI, CBOOOJHO ONEPUPOBATH TMOHATHIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCJIOBOIO apryMeHTa; ONEepHUpOBAaTh HMOHATUSAMH: ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTAa.

2) cBOOOHO ONEPUPOBATh MOHATUSMH: TOXKICCTBO, YPABHECHHE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHHsI W YpaBHEHHSA-CICACTBHS, PAaBHOCHUJIbHBIC HEPABEHCTBA; MPUMEHSTH pa3IMYHbIE
METO/bl pEIICHUs] palMOHAIBHBIX U JPOOHO-PALMOHAIBHBIX YpaBHEHHH, MPUMEHSTh METOJ
MHTEPBAJIOB Il PEIICHHs] HEPaBEHCTB; CBOOOIHO ONEPHUPOBATH MOHSATHAMU: MHOTOWIEH OT
OJTHOM MepeMEeHHOM, MHOTOYJIeH C LIeIbIMU KO3(ppuLneHTaMu, KOpHU MHOTOWJIEHa, IPUMEHSATh
JIeTICHHEe MHOTOWJICHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3sy m teopemy Buera ms
pelieHust 3ajaad;  CBOOOJHO ONEPUPOBATH MOHATHSMU: CHCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, ONPEACIUTENh MATPULBI 2 X 2 M €ro TeOMETPHUYECKUH CMBICI, HCIIOIb30BaTh
CBOWCTBA ONpeAenauTens 2 X 2 JUisl BBIUMCIEHUS €ro 3HAYeHUs!, IPUMEHATh ONPEeAETUTENH s
pelIeHHs] CHUCTEMBbl JTMHEHHBIX ypaBHEHUH, MOAEIHPOBATH pEabHbIE CUTYAIlMH C ITOMOIIBIO
CHCTEMbI JINHEHHBIX ypaBHEHMUH, MCCIE0BATh MOCTPOCHHbIE MOJEIU C MOMOIIBIO MAaTpHI] U
ONPEACINUTENCH, WHTEPIPETUPOBATh MOJYUEHHBIM PE3YyJbTaT, MCIOJIb30BaTh CBOMCTBA
JNEUCTBUH C KOpPHAMM JUIsl TNpeoOpa3oBaHMs BBIPAKEHWI; BBINOIHATH IMPeoOpa3oBaHU
YHCIIOBBIX BBIPQKEHUH, COAEPIKAINX CTEIIEHU C PAllMOHAJIBHBIM MOKA3aTelIeM; HCIIOIb30BaTh
cBOiicTBa JjorapumoB Ui MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAKEHUH; CBOOOIHO
OIIEpPUPOBATH MOHIATUSMU: HPPALMOHAJIbHBIE, [TOKa3aTeIbHbIE U JOrapu(pMUUECKUE YPaBHEHHUS,
HAXO/UTh MX PEIICHUS C TIOMOIIBI0 PAaBHOCHIBHBIX TEPEXOJI0B HIIM OCYIIECTBISS MPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHbIE TPUTOHOMETpHUecKue (opMyiasl [Uid TNpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO ONEPHPOBATH MOHSATHEM: TPUTOHOMETPUIECKOE
ypaBHEHHME, MPUMEHATh HeoOXoaumble (OpMYJbl Uil pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPHUECKUX YpPAaBHEHHIA; MOJEIHPOBATH PEaJbHBIC CHTYallMd Ha S3BIKE anreOpwl,
COCTABJIATh BBIPAXKEHMS, YPaBHEHUsS, HEPAaBEHCTBAa [0 YCIOBHIO 3aJlaud, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arIapara ajireOpebl.

3) cBOOOIHO OIEPHUPOBATh MOHATHAMH: (YHKIHS, CHOCOOBI 3amaHusl (QYHKIUH, B3aUMHO
oOpaTHble (QYHKIMH, KOMIO3ULUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH JIEMEHTapHbIE
npeoOpa3oBanus TpadukoB (GYHKIMH; CBOOOJHO OMEpUPOBATH TOHATUSAMHU: 00IACThb
OTIpEeNleJIeHUus] W MHOXKECTBO  3HAUeHWH (QYHKOWH, HYTH (QYHKIUH, [POMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO OMNEpPHPOBATh MOHATHAMM: YETHBIE M HEU€THBIE (DYHKIHMH,
nepuonuveckne (QyHKIHU, TIPOMEXYTKA MOHOTOHHOCTH (DPYHKITUH, MAaKCUMYMBI 1 MUHHUMYMBI
¢byHkuMM, HambOonblllee W HauMEHbIee 3HaYeHHE (QYHKIUU Ha IPOMEXKYTKE; CBOOOJIHO
OTIEpPUPOBATH TIOHATHSMH: CTETICHHAs! (YHKIIUS C HATYPAIBHBIM H [EJBIM ITOKa3aTeleM, rpaduk
CTeNeHHON (DYHKIIMM C HaTypaJbHBIM U LIEJBIM MOKa3aTesaeM, rpaduk KOpHs N-0il CTeNeHH Kak
GyHKIMKM OOpaTHOW CTENeHW C HaTypaJbHBIM TII0Ka3aTeleM; OIEPHPOBATH TOHSTHIMH:
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JIUHEWHas, KBaJpaTUyHas M ApOOHO-IMHEHHass (YHKLUH, BBIIOJHATh 3JIEMEHTApHOE
UCCIICIOBAaHNE M TIOCTPOGHHWE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
HoKa3aTejabHass U Jorapupmuueckas (QyHKIMHM, MX CBOMCTBA U rpaduKd, UCIOJIb30BaTh HX
rpaduKu U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKpPY)KHOCTb,  ONpEAEICHUE TPUTOHOMETPUUECKUX (YHKLUMH  YHUCIOBOIO  apryMEHTa;
UCTOJb30BaTh TpaduKku (GYHKIMHA Ui KCCIEAOBAaHUS TPOIECCOB M 3aBHUCHUMOCTEH NpU
pelIeHnH 3a7a4y U3 APYruX y4eOHbIX INPEAMETOB U peaJbHOM KU3HH, BbIpakaTh (hopMyiamMu
3aBUCUMOCTH MEXY BEIUYUHAMU;

4) cBOOONHO ONEPUPOBATH HOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas MpOrpeccus,
0eCcKOHEeuHO yOBIBaOIIasi TeOMETPUYECKast IPOTPECCHsl, TMHEHHBINA M SKCIIOHEHIIUAIBHBIA POCT,
(bopMyIa CIIOKHBIX IIPOLIEHTOB, UMETh NPECTABICHUE O KOHCTAHTE; UCIIOIb30BaTh MPOrPECCHU
JUISL pEeUIeHUs peajibHBIX 3a]a4 MPHUKJIAIHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATH MOHATHIMH:
II0CJIeI0BATENbHOCTb, CIIOCOOBI 3aJaHUsI [TOCIIE10BATEIbHOCTEH, MOHOTOHHbBIE U OTPaHUYEHHBIE
IIOCJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apPOKICHUS MAaTEMAaTUYECKOTO aHAJIM3a KaK aHaIM3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATh MOHATHSAMU: HENpepbIBHbIE (YHKLIHH, TOUKU
paspbiBa rpaduka (QYHKIWH, acUMNTOTHI rpaduka (GYHKIUU; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKILHMS, HENPEpbIBHAsL HA OTPE3Ke, IPUMEHATh CBOMCTBAa HENPEPBIBHBIX (DYHKIIMN
JUI pellleHus 3ajad; cBOOOJHO OINEpPUPOBaTh NOHSTHUAMM: INEpBas W BTOpas IMPOU3BOJHBIC
¢byHKIMH, KacaTelbHas K TpapuKy GyHKIMU; BEIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO W KOMIIO3WUIMHM JBYX (YHKUIWH, 3HATh MPOM3BOIHBIC AIIEMEHTAPHBIX ()YHKIIHIA;
UCIOJIb30BAaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOAHOM JUIsl pellieHHs 3a/1ady.

5) cBOOOAHO oOmEpUpOBaTh TOHATHUSMH: MHOXECTBO, OIEPALMM HAJ MHOXXECTBAMH;
HCII0JIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar il ONMCAHUS PEAIbHBIX NPOLIECCOB U
SBJICHUN, TpU pPELIEHUM 3a7ad U3 JPYTUX Y4eOHbIX IPEAMETOB; CBOOOJHO ONEPUPOBATH
MOHATUSIMM: OIIPENEICHUE, TEOopeMa, YPaBHEHHE-CIEACTBHE, CBOMCTBO MaTEMaTHYECKOIO
00BEKTa, I0KA3aTeLCTBO, PABHOCUIIBHBIC YPAaBHEHHS U HEPABCHCTBA.

6) cBOOOIHO OIEPHPOBATH MOHATHIME: HATYPAJIBbHOE H €TI0 YHCIIO0, MHOKECTBA HATYPAIbHBIX
Y LETBIX YUCEI, UCTIOIB30BaTh NMpu3Haku aeaumoctd mnenbix yruces, HOJ n HOK natypanbHbIx
qucen A pelleHus 3a/1ad, IPUMEHATh alropuT™ EBkiinza; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa 10 MOJYJIIO, 3allMChIBaTh HAaTypaJbHbIE YHCIIA B PA3JIMYHBIX MMO3UIMOHHBIX CUCTEMAaxX
CUMCIIEHUS; CBOOOJHO ONEpUPOBaTh MMOHATHAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEN, MpeJICTaBIsATh KOMIUIEKCHbIE 4YHClia B  aireOpandeckol u
TPUTOHOMETPHUECKON (hopMe, BBINOIHATH aprU(pMETHUYECKHEe ONepaluu ¢ HUMU U U300paXkaTh
Ha KOOPJMHATHOM IJIOCKOCTH.

7) CBOOOTHO OIIEpUPOBATh MOHATUSAMH: UPpaLMOHAIILHBIE, NIOKa3aTeNbHbIE
n Jorapu(MUYECKUE HEPAaBEHCTBA, HAXOAUTh HX pELIEHUS C IOMOIIBI0 PaBHOCHIBHBIX
NEPEeX00B; OCYIIECTBIATh OTOOpP KOpHEH NMpH pPELIeHUH TPUTOHOMETPUYECKOTO YpaBHEHHS;
CBOOOZIHO  OMEpUPOBATH  IOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh
Heo0XoaAuMble (OpMYJIBl AJISl PELICHHsS OCHOBHBIX THUIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOZIHO  ONepUpOBaTh  MOHATUSMHU:  CHUCTEMa U COBOKYIHOCTb  ypaBHEHUI
U HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PEIIECHUs CUCTEMBI U
COBOKYITHOCTEH pallMOHANBHBIX, HMPPALMOHAIBHBIX, MOKAa3aTeNbHbIX M JOrapU(pMUUYECKHX
YPAaBHEHUII M HEPABEHCTB; pEIIaTh palUOHAIBHbBIE, HWpPpALMOHAIbHBIE, I10Ka3aTEIbHBIE,
Jorapu@MuUecKie U TPUrOHOMETPUUECKHE YPaBHEHHS M HEPABEHCTBA, COJIEpPrKalie MOYIIN U
napaMeTphl; NPUMEHATh rpaduyeckue METOJbl ISl pPELIeHHs YpaBHEHUH M HEpaBeHCTB,
a TaKkKe 3aJad C IMapaMeTpaMu; MOJEIMPOBaTh pealbHbIE CUTyallMM Ha S3bIKE alreOphl,
COCTAaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPAaBEHCTBA M HX CHCTEMBI IO YCJIOBHMIO 3a/ayy,
HCCIIeIOBaTh OCTPOECHHBIE MOJIENIH C UCIIOJIB30BaHUEM aIapara aare0pbl, HHTEPIPETUPOBATh
MIOJIyYEHHBIN pe3yJIbTar.

8) cTpouth rpapuKe KOMIO3HMIUK (GYHKIHA C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICAOBAHUS H
CBOMCTB KOMIIO3UMIIMM JIBYX (YHKIMI; CTPOUTh Te€OMETpUYEecKHe o00pa3bl YpaBHEHHH H
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HEpaBEHCTB HA KOOPAWHATHOW IUIOCKOCTH; CBOOOIHO OIEpUPOBATH IMOHATUSMH: Tpaduku
TPUTOHOMETPUUYECKUX (PYHKIUH; MPUMEHATh (DYHKIMH IJI1 MOAETHPOBAHUS M UCCIEIOBAHUS
pEaTbHBIX MTPOIIECCOB.

9) wucnonb30BaTh MPOM3BOAHYIO ISl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI; HaXOAUTh HAaHOOJIbIIEe ¥ HaUMEHbIIee 3HaYCHUS (YHKIUH HENPEPHIBHOW Ha
OTpE3Ke; UCTOIb30BATh MPOU3BOIHYIO Ul HAXO0XKICHUS HAMITYYIIETO PELICHUs B IPUKIAIHBIX,
B TOM YHCIIC COIMATbHO-?KOHOMUYECKHUX, 33/1a4ax, /Ul ONpPEETICHUsI CKOPOCTH M YCKOPEHUS
mpouecca, 3aJaHHoro ¢GopMmylod miIM rpaduKoM; CBOOOJHO ONEPUPOBATH IOHATHIMU:
nepBooOpasHasi, OIpeeNEHHbBIN HHTETpall, HAXOANUTH IEPBOOOPA3HBIC SJIEMEHTAPHBIX (YHKIMN
Y BBIYHUCIATH UHTETpai 1o ¢popmyne Heiorona—JleiibHuIa; HAXOUTD TUIOMAAH IUIOCKUX (DUTyp
U 00BEMBI TET C TMOMOLILIO HWHTErpaja; HMETh MPEJICTaBICHHE O MaTeMaTHYECKOM
MOJICIMPOBAaHUM HA TpHMEpPe cocTaBieHUs aupdepeHInanbHbIX YpaBHEHH; pelaTh
NPUKJIaJHbIE 3aJaud, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKOTO M (PU3MYECKOro XapakTepa,
CpPECTBAMU MAaTEMaTHUYECKOT'O aHAIN3a.

10) cBoOOJHO ONEPHPOBATH OCHOBHBIMHU IOHATHSIMHU CTEPEOMETPUH IPU PELICHHU 337134 U
MIPOBEICHUU MaTEMaTHYECKHX PACCYXKICHUH; TPUMEHITh aKCHOMBI CTEPEOMETPHH U CIIEICTBHS
U3 HUX IPU PEUICHUH T'€OMETPUYECKHX 3a]ad; KIacCH(UIIMPOBAaTh B3aUMHOE DPACIIOJIOKCHUE
OpsSIMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, NPSAMBIX H IJIOCKOCTEH B
IPOCTPAHCTBE; CBOOOTHO ONEPHPOBATH MOHSATHAMH, CBSI3AHHBIMHU C YIJIAMH B IIPOCTPAHCTBE:
MEXIy MPSMBIMH B NPOCTPAHCTBE, MEXKIY MPSMOW M IUIOCKOCTBIO; CBOOOJHO ONEPUPOBATH
MOHSTHAMH, CBSI3aHHBIMH C MHOTOTPaHHHMKaMH; CBOOOJHO paclio3HaBaThb OCHOBHBIC BHIbI
MHOTOTPAaHHUKOB  (TMpU3Ma, THpaMHuaa, NPSIMOYTOJbHBIM  Hapaienenunen,  Kyo);
KJIacCH(HUIMPOBATh MHOTOTPAHHHUKH, BBIOMpas OCHOBaHUS /sl KiaccH(UKau; CBOOOIHO
OTIEpPUPOBATH NOHATHSIMH, CBI3aHHBIMHU C CEYCHHEM MHOTOI'PAaHHHUKOB IUIOCKOCTBIO; BBIITOIHSATH
napajulellbHOe, LEHTPAJbHOE M OPTOTOHAJIBHOE IPOSKTHpPOBaHHE (UIyp Ha IUIOCKOCTS,
BBHITOJIHATE M300pakeHHst (QUryp Ha TUIOCKOCTH; CTPOHWTH CEYEHHUS MHOTOTPaHHHKOB
pa3IMYHBIMH METOJaMH, BBINOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTBHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOTOTPaHHHUKOB (TIpH3Ma, NHPaMua), T€OMETPUYECKUX Tl C TPUMEHEHHEM (opMy;
CBOOOJHO  ONEpUPOBATh TOHATHSAMH: CHMMETPUSI B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETPUH (UTYpbl; CBOOOIHO
OIIEPUPOBATH TOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAWHATaM B TPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HaJ BEKTOpaMM; pellaTh 3ajjauyd Ha JI0Ka3aTeIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAaXOXJICHHE T€OMETPUYECKUX BEJIHYWH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
pelIeHN MaTeMaTHYeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CII0KHOCTHU; NPUMEHSTh
MPOCTEUIINE MPOTPAMMHBIE CpEICTBA W DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IPH
peLIEHNH CTEPEOMETPHUECKUX 3a/ad; H3BJIEKaTh, NMPEOOpPa3OBBIBATE W MHTEPIPETUPOBATDH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PHUTypax, MPEJACTABICHHYIO Ha YepTekKax
U PUCYHKaX; MPUMEHSTHh IMOJy4YEHHbIE 3HAHHMsS Ha IpaKTUKe: CPaBHUBATh U aHAIM3HPOBATH
peanbHBIE CHUTYallMH, TPUMEHSATh W3YYEHHBIE TMOHATUS B TIPOILECCe TIOMCKA PEIICHHS
MaTeMaTHYecKl CQPOPMYJIUPOBAaHHOW NpoOJIEMbl, MOJEIUPOBAaTh pealibHble CHTYyalluu
Ha SI3BIKE TEOMETPHH, HCCIIEI0BATh MOCTPOSHHBIE MOJIEITH C UCTIOJIh30BAHUEM T€OMETPHUECKIX
NOHATUH W TeopeM, ammapara aiareOpbl, pellath NpPaKTHUYECKUe 3aJaud, CBSA3aHHBIE C
HaXOXXJICHHEM T'eOMETPUYECKHX BEJIMYMH, WMETh MPEJICTaBICHUS OO0 OCHOBHBIX JTarax
Pa3BUTHsI TEOMETPUH KaK COCTaBHOM YacTH pyHAaMEHTa Pa3BUTHsI TEXHOJIOTHIA.

11) cBOOODHO ONMEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C HHJIMHAPHYCCKON, KOHHYECKOH U
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI MOJYYEHMS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TEJlaMH BPALICHUS: MUJIMHIPOM, KOHYCOM, cepoll W mapoMm; pacro3HaBaTh
TeNa BpaleHus (UWIMHAP, KOHYC, cdepa M map) U OOBICHATH CIOCOOBI MOJYYEHHUS Tell
BpAIICHHS;, KJIACCH(PHUIMPOBATh B3aMMHOE PACIIONIOKEHUE cephl M TUIOCKOCTH; BBIYHCIISTH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHHs, 00bEMBI M IJIOMIAIN TOBEPXHOCTEH
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MHOTOI'PaHHHUKOB U TeJl BPALLICHHsI, FEOMETPUUECKUX Tel C MPUMEHEHHEM (HOopMys; CBOOOIHO
OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALIMSMHU TeJl BPAIIEHUs] ¥ MHOTOTPaHHUKOB!
MHOTI'OI'pDAaHHHMK, BIHCaHHBI B cdepy M ONMCaHHBIH OKOJIO cdepsl, cdepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJIO BPALIEHUS; BBIUMCIATH COOTHOIIEHHMS MEXAY IUIOMIAIIMU
MOBEpXHOCTEH M 00bEMaMHU NOJOOHBIX TeN; M300pa)xarb H3ydaeMmble (DUIYPBI, BBIIOJIHSATH
(BBIHOCHBIC) TIOCKHE YEPTEIKU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYp: BHUJ CBEpXY, COOKY,
CHM3Y, CTPOUTb CEYEHUs TeJ BpAlleHUs; M3BJIEKATh, MHTEPIPETUPOBATh U NPe0oOPa30BbIBATH
MH(OPMAIIHIO O POCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTeKax
U PUCYHKAaX; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIIOIHATH ONEPALIH
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKApTOBOM CUCTEME KOOpPJMHAT; peliaTh
TreOMETPUUYECKUE 3a/1a4H HA BBIYMCIICHUE YIJIOB MEXAY IIPSIMBIMU U IJIOCKOCTSIMU, BBIYACIICHHUE
paccTosHUM OT TOYKU /0 IUIOCKOCTH, B II€JIOM, HA NPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOZa IpH PpEIIEHUH; CBOOOJHO ONEpPUpPOBATH IMOHATUSAMH, CBS3aHHBIMU C JBM)KEHHEM B
MPOCTPAHCTBE, 3HATh CBOIMCTBA JBM)KEHUIL; BBITOIHATH U300paKEHUSI MHOTOIPAaHHUKOM M TeJ
BpAILCHU NIPU NAPAJUIEIBHOM IIEPEHOCE, LEHTPAIBHON CUMMETPUH, 3€PKAJIbHON CUMMETPHH,
IIPU TIOBOPOTE BOKPYT MPSIMOi, IpeoOpa3oBaHusl MO100US; CTPOUTH CEUEHUSI MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHUs LMIMHpa (MapajuleIbHO U IepIeHIUKYIIIPHO OCH), CeUeHHs KOHYyca
(mapanienbHOE OCHOBAHMIO M MPOXOJSIIEE Yepe3 BEPIIMHY), CEUEHUs IIapa; MCIOJb30BaTh
METOJIbl IOCTPOEHUSI CEUYEHUM: METOJ CJIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIepeHoca CeKyIled IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHUS, IMPUMEHSThH
reoMeTpuueckue (akTbl I pEIIeHUs CTEPEeOMETPUUYECKUX 3a7ad, MPeArosararolux
HECKOJIBKO I11aroB PELICHMs], €CIIU YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOU (opMe;
pemare 3aadyd  Ha  JI0Ka3aTelIbCTBO MAaTEMAaTHMYECKUX OTHOLICHMM U HaXOXICHHE
F€OMETPUYECKUX  BEIMYMH; [PUMEHSITh MpPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHUCTEMBI IIPH PELIEHUU CTEPEOMETPUUYECKHUX 3a4ad; IPUMEHSTH
[IOJIyYEHHbIE 3HAHUS Ha IpPAKTUKE: CpaBHMUBATh, AHAJIU3UPOBATH M OLIEHUBATH pEaJbHbIE
CUTyalluy, IPUMEHATh U3yUCHHBIE ITIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYecKHu cpopMyIUPOBaHHON MPOOIEMBI, MOIETUPOBATh PEATILHBIE CUTYAllUH HA SI3bIKE
TE€OMETPHH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIOIb30BAHUEM I€OMETPUUECKUX MOHATUI
U TeopeM, amrmapara aiare0Opbl, pelmarh MPaKTUYEeCKHE 3a/ayl, CBSI3aHHBIE C HAXO0XJIECHUEM
TeOMETPUUECKUX BEJUYMH; UMETh MPEACTaBIECHUS 00 OCHOBHBIX 3Talax Pa3BUTUS €OMETPHUH
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

12) cBoOomHO omepupoBaTh MNOHATUSIMU: Tpad, IwIockuii rpad, CBsI3HBIA rpad, MyTh
B rpade, uemnp, LMKI, JEPEBO, CTENEHb BEPILMHBI, IEPEBO CIY4alHOIO HKCIEPUMEHTA;
CBOOOJHO ONEPUPOBATH MOHATUAMU: CIy4ailHbII SKCIEpUMEHT (OIBIT), CIydaifHOE COOBITHE,
3JIEeMEHTapHOE CilydailHoe coObITHE (3JIeMEHTapHBbI HCXOJ) CIy4allHOTO OIbITa, HAXOJIUTh
BEPOSITHOCTH COOBITMM B OIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxoJUTh W (QOPMYIHPOBATH COOBITUS: TIEpeceueHne, OOBETUHEHHUE ITaHHBIX COOBITUH,
cOOBITHE, TPOTUBOMNOJIOKHOE JAaHHOMY, HMCIIOJB30BaTh AUarpaMMbl Oiiepa, KOOPAWHATHYIO
NpsMYIO JUIsl pelleHus 3ajad, IO0Jb30BaThCs (POPMYJON CIOXKEHUS BEPOSTHOCTEH s
BEPOSATHOCTEH JBYX M TpeX CIydallHbIX COOBITUH; OMNEpUpPOBAaTh MMOHATUSAMH: YCIOBHAs
BEPOATHOCTb, YMHOXEHHE BEpOSTHOCTEH, HE3aBUCHMBbIE COOBITHS, JEPEBO CIy4allHOTO
HKCHEPUMEHTa, HaXOJIUTh BEPOSTHOCTU COOBITHI C NMOMOUIbIO MpaBUJIa YMHOXKEHUS, JIepeBa
CIIy4aiflHOTO OIbITA, MCIOJB30BaTh (POpMyYJy MOJTHONW BeposTHOCTH, (opmyny baiieca mpu
peleHNH 3a/ay, ONpeAesATh HE3aBUCUMOCTh COOBITHH 1O ¢opMylne M IO OpraHU3alUH
CIIy4allHOTO d3KCIepUMEHTa; MPUMEHATh H3y4YCHHbIE KOMOWHATOpHBIE (OPMYIBI IS
NEPEUYMCIICHUS 2JIEMEHTOB MHOXKECTB, DJIEMEHTAPHBIX COOBITUH CIy4alHOTO OIBITA, PELICHUs
3a/la4 10 TEOPUM BEPOSATHOCTEW; CBOOOJHO ONMEpUPOBATH MOHATUSAMU: OWHAPHBIN CIydailHbIN
OIBIT (MCIBITAHKE), YCIIEX U HeyJaua, He3aBUCHMBbIE UCTIBITAHUS, CEPUsl UCIIBITAHUN, HAXOAUTh
BEPOATHOCTH COOBITHH: B CEPUM HCIBITAHUN 1O MEPBOrO yCHexa, B CEPUM HUCHBITAHUMN
bepHyniau, B ONbITE, CBSI3aHHOM CO CJIY4YallHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
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CBOOOJHO OIEpPUPOBaATh MOHATHAMH: ClydailHash BEJIUYMHA, PACIpE/IeICHHE BEpOSTHOCTEH,
auarpamMma pacrpeieneHus, OnHapHasi ciaydaiiHas BeJIMYrnHa, TeOMETPHUECKOe, OMHOMHUATBHOE
pacnpezeneHue.

13) omepupoBaTh MOHATHSAMHU: COBMECTHOE pAaCHpEC/ICHHE JBYX CIIydailHbIX BEJINYHH,
UCIOJIb30BaTh TaOMUIly COBMECTHOTO pACIpeAeNeHUs JBYX CIy4YailHbIX BEJIMYUH IS
BBIJICJICHUS] PACTIPEJCIICHUS KaXKJIO0M BEIMYMHBI, OINPEICICHHUS HE3aBUCUMOCTH CIY4alHBIX
BEJIMYMH; CBOOOJHO ONEPUPOBATHh IMOHSATHEM MAaTEMaTHYECKOro OXHAaHUS CIy4ailHON
BEJIMYUHBI (paCTpeIeICHHs ), IPUMEHSITh CBOMCTBA MATEMATUYECKOTO OXKUJAHUS TPU PELICHUN
3a/la4y, BBIYUCIATH MaTEeMaTHYECKOEe OXKUJaHUE OMHOMHUAJIBHOTO M T'€OMETPUUYECKOTO
pacmpeseneHuii; cBOOOHO OIMEPUPOBATH MOHSATHUSMU: TUCIEPCHUS, CTaHAAPTHOE OTKIOHCHHE
CIIy4yalHOM  BEJIWYMHBI, MPUMEHATh CBONCTBA  JUCIEPCUM  CIYYaWHOW  BEJIIMYHMHBI
(pactipenienieHus) MpU pPEHICHUH 3aad, BBIUUCIATH JAMCIEPCHUIO U CTAaHAAPTHOE OTKIOHEHUE
F€OMETPUYECKOTO0 U OWHOMHMAIILHOTO  paclpeiefieHuil;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTePUCTHKU 110 JaHHOW BBIOOPKE U OICHUBATh XapaKTEPUCTHKU TEHEPATbHOM
COBOKYITHOCTHU JTAHHBIX IO BBIOOPOUYHBIM XapakTepucTukaM. OleHUBaTh BEPOSATHOCTU COOBITHI
U TPOBEpPATh  MPOCTEUIINE  CTATUCTUYECKHUE  TUIMOTE3bl, TOJB3YACh  HU3yYECHHBIMU
pacnpeelieHUsIMHU.

1.4. Kosin4ecTBO 4aCOB Ha OCBOCHME MPOTPAMMBbI Y4e0HOI0 MpeaMeTa:

yueOHas Harpy3ka oOyuatomerocs: 324/336 yacoB (2023/2024 r.H.), B TOM
qucle:

JJIS OYHOH (POPMBI 00yYeHUS:

aynuTopHas yueOHas Harpy3ka oOyudatomerocs 318/300 vacos;

camocTosTeNbHas pabota odyyatomerocs -/20 4acos;

KOHCyJbTalMK  6/8 4Jaca;

POMEKYTOYHAs aTTecTanus -/8 Jaca.

2. CTPYKTYPA U COJAEP) KAHUME YYEBHOI'O IPEJIMETA
«MATEMATHUKA»

2.1 O6beM yueOHOro npeaMera M BU/IbI y4eOHOI padoThI

JJIs1 O4HOM (POpMBI 00y4eHUsI

Bux yueOHoI padoThl Oobvem uacos
(2023/2024 r.H.),

YueOHasi HAarpy3Ka (Bcero) 324/336
AynuTopHas yueOHasi Harpy3ka odyuaruierocsi (Bcero) B 318/300
TOM YHCJIE:

TEOPETHYECKOE 00yICHUE 220/202

NPAKTUYCCKHUE 3aHSATHSI 98/98

npo¢ecCHOHAILHO-OPHEHTHPOBAHHOE COIePIKAHME

TECOPETUIECKOE 00yUeHHE 20/12
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PAKTUYECKUE 3aHATUS 10/10
CamocrosiTeibHas padoTa odyuyaromierocst (Bcero) -120
KoncyabTanun 6/8
IIpome:xyTouHas aTrecTaums B GopMe IK3aMeHA -/8

Bcepoccuiickas mpoBepouyHasi pabora (MpU HAIWYUK 10 JIaHHOMY Yy4eOHOMY
peIMEeTy), OpraHu3yeMasi B paMKax MEpOIPUSTUH MO OlEHKE KauecTBa 00pa30BaHuUs,
IIPOBOJUTCS 32 cUeT 00bEMA BPEMEHH, OTBEJICHHOTO Ha y4eOHBIN MpeAMET, COTIACHO
HOPMATHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTuyeckuii IJIAH M COleP:KAHUE Y4eOHOT0 nMpeaMeTa «MaTeMaTHKa)

1U1s1 ouHOM hopmbl 00ydeHus (2023 r.H.)

HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia NPaKTHYeCKHe 3aHATHS, Oo0bem
pa3iaesioB U TeM caMOoCTOsITeJIbHAsI padoTa 00y4aloIIuXCs 4acos
1 2 3
1 cemecTp 94/42
Paznen 1. Unciaa u Boruucienusi. MHoKecTBA.
Tema 1 Conep:xaHue yu4eGHOT0 MaTepuaJia 8/2
Pa3Burue 1 | 1.Lensie u pannonansHble uncna. JlefictButensasie yncia. [IpubmmkenHple Beraucnenus. [IpudmmkenHoe 3HaUeHIe
IOHATHUA 0 YHCJIe BEJIMYHMHBI U TIOTPELUTHOCTH PUOIMIKEHUH. 2
2 | 2.KomnnekcHsle uyncia. ApupmMeTnieckue IeHCcTBUS HaJ KOMIUIEKCHBIMH YHCIIaMH. 2
3 | 3.Kommekcubie uncia. TpuroHomerpuyeckas opma 3armmucy 4nucia 2
4 | AllpakTuyeckas padora Ne 1 «[loHsTHE MHOXKECTB YHCEI» 2
5 | 5.BxoaHO# KOHTPOJIb 2
Pa3zjnen 2. ®yHkuuu u rpaduku
Tema 2 Cojaep:kaHue yueOHOro MaTepuaJia 8/4
DYyHKIHH, HX 6 | 1.®ynkuun. CrnocoOsl 3aganust pyHkuuu. I'paduku pynknuu. ColicTBa QyHKIMH. 2
CBOMCTBA M 7 | 2.06patsbie pyHknuu. O6macTh onpeaeneHus 1 001acTh 3HaYeHUH oOpatHoi GpyHkuun. ['paduk oOpaTHOH 2
rpaduku. ¢bynkuun. Cinoxaas QyHKIHs (KOMITO3UIINS)
8 | 3.IIpakTuueckas padora Ne 2 «Pynkuuu. CBoiicTBa QyHKIMI» 2
9 | 4.1Ipeobpa3zoBanue rpadukoB ¢pyHkuuil. Buapl npeodpa3oBaHuii. 2
10 | 5.MIpakTnyeckas padora Ne 3 «IIpeobpazoBanus rpadukoB QyHKIHID» 2
11 | ITpogeccnoHANHHO-OPHEHTHPOBAHHOE COAEPKAHNIE 2
6. Onncanye NPON3BOICTBEHHBIX NTPOLIECCOB € TIOMOIIBIO TPapUKOB QYHKIIUHA
Pasnes 3. OCHOBBI TPMTOHOMETPHH
Tema 3 Conep:xanue yueOHOro MaTepuaJa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe auwkenue. TPUrOHOMETPHYECKAS OKPYKHOCTh 2
ckue BbIpakeHus | 13 | 2.CuHyc, KOCHHYC, TAHT€HC M KOTaHreHC yncna. OCHOBHbIE TPUTOHOMETPHYECKHE TOXKIECTBA, 2
14 | 3.IlpakTnyeckas padora Ne 4 «Tpuronomerpuyeckue GyHKIUH YUCIOBOTO apryMEHTa 2
15 | 4.®opmynsl npuseaeHusa. CUHyC, KOCHHYC U TAHTE€HC CyMMBI M pa3HOCTHU ABYX yrioB. CHHYC U KOCHHYC JIBOITHOTO 2
yraa. PopMyITel MOJIOBUHHOTO YTJIA.
16 | 5.IIpeobOpazoBanus CyMMBbI TPUTOHOMETPUYECKUX (DYHKIIMH B MPOU3BEICHUE U TIPOU3BEJICHUS B CyMMY. BhipaskeHnue 2

TPUTOHOMCETPHUYICCKUX (bYHKL[I/Iﬁ 4UCpe3 TAHTI'CHC ITOJIOBUHHOI'O apTyMCHTA.
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17 | 6.MMpakTnyeckas padora Ne 5 «OcHOBHbBIE (POPMYITBI TPUTOHOMETPHIY 2
18 | 7.IlpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUYECKHUX BBIPAKECHUH. 2
19 | 8.lpakTtnyeckas padora Ne 6 «I[IpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUIESCKUX BBIPAsKEHHID) 2
Tema 4 Conep:xaHue yu4eGHOr0 MaTepuaJa 6/2
Tpuronomerpuye | 20 | 9. TpuronoMeTprdeckue GyHKIUH, X CBOMCTBA U IPapuKK 2
ckue pynkuuu. |21 | 10.IIpakTuyeckas padora Ne 7 « TpuroHomerpuueckue GpyHKIUI». 2
22 | 11.06patHbIe TpUrOHOMETpUUecKre PYHKIMH. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIA. 2
23 | IIpodeccnoHaTIbLHO-OPHEHTHPOBAHHOE COJleP/KaHue 2
12.Mcionp30BaHme CBOMCTB TPUTOHOMETPUIECKHX (PYHKIIMH B MpodecCHOHATBHBIX 3a/1adax.
Tema 5 Copep:xkaHue y4eOHOr0 MaTepuasa 10/6
Tpuronomerpuye | 24 | 13.Ilpocreiinine TPUrOHOMETPUYECKHE YPABHEHUSL. 2
cKue ypaBHeHHMsI | 25 | 14.Meroas! pelieHUs] TPUTOHOMETPUUECKUX YPaBHEHUH. 2
U HepaBeHCTBA. | 26 | 15.PelieHue TpPUroHOMETPUYECKUX YPABHEHUIA. 2
27 | 16.JIpakTnyeckas padora Ne§ «lIpocreiitme TpUTOHOMETPHUYECKHE YPABHEHHSD) 2
28 | 17.IlpocTeiinirie TPUrOHOMETPUYECKHE HEPABEHCTBA. 2
29 | 18.IMpakTuyeckas padora Ne9 «IIpocreiine TPUrOHOMETPUIECKUE HEPABEHCTBAY 2
30 | 19.MpakTuyeckas padora Nel( «CucteMbl TPHTOHOMETPUYECKUX YPAaBHEHUI» 2
31 | 20.Pemenne TpUTOHOMETPUYIECKIX YPAaBHEHHH U HEPABEHCTB, B TOM YHCIIE C HCIIOJIF30BAHUEM CBONCTB (DYHKIIWH. 2
Paznen 4. Crepeomerpust
Tema 6 Copep:xkanue yuyeGHOro MaTepuaJia 6/2
Brenenue B 32 | MpodeccnoHATBLHO-OPHEHTHPOBAHHOE COeP:KAHME 2
cTepeoMeTpHIo. 1.Bugsl mmockux ¢uryp u ux mwiomanp. IIpakTuko-opueHTHPOBaHHbIE 331a4H B Kypce F€OMETPHH Ha TNIOCKOCTH.
33 | ITpodeccHoOHATLHO-OPUEHTHPOBAHHOE COIEPKAHME 2
2.OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBI. AKCHOMEBI CTEPEOMETPHH.
34 | 3. Terparup. [lapamnenenwes,. 2
35 | 4. lIpakTuyeckas padora Ne 11 «Ceyennsi. 3a/1aun Ha IOCTPOCHUE CEUCHUI». 2
Tema 7 Conep:xanue yueOHOro MaTepuaJa 12/8
Ipsimble U 36 | 5.IlapaminenbHOCTH NPSMBIX M ITIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12« lapaienbHOCTh OPSIMBIX U IIFIOCKOCTE». 2
MPOCTpPaHCTBeE. 38 | 7. lleprieHAMKYISIPHOCTH NPSIMBIX M IJIOCKOCTEM. 2
39 | 8. [leprieHanKysip M HAKIOHHASL. YTOJI MEXJY IPSIMON M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NEPHECHAMKYIISPAX. 2
41 | 10.lIpakTnyeckas padora Ne 13 «Teopema o Tpex NepHEHIUKYISIPax». 2
42 | 11. IByrpannsiii yroiu. IlepneHauKyIIpHOCTD ABYX INIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKyISIPHOCTD B IPOCTPAHCTBEY. 2
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44 | 13. I'eomeTpudeckne MpeoOpa3oBaHusI IPOCTPAHCTRA. 2
45 | 14. IlpakTuyeckas padora Ne 15 «IIpsMbie 1 MIIOCKOCTH B TPOCTPAHCTBE 2
Paszpnen S. BekTopsl B IpocTpaHcTBe
Tema 8 Cojaepsxanue yueOHOr0 MaTepuaJia 10/6
Koopaunarel u 46 | 1.IlonsTHE BEKTOpA HA IIOCKOCTH U B TIPOCTpaHCTBE. Buasl BekTopoB. JleticTBus ¢ BekTopamu. Oniepannn Haj 2
BEKTOPBI. BCKTOPaMH.
47 | 2.Pemenne MpakTHUSCKUX 33]1a4. 2
48 | 3. [IpakTuyeckasi pabora Ne 16 «BekTOphI B IPOCTPAHCTBE» 2
49 | 4.Meron KoOpAMHAT B MpocTpaHcTBe. [IpsMoyronpHas cuctemMa KOOpAMHAT B IIPOCTPAHCTRE. 2
50 | 5. Metox koopauHat B ipocTpancTBe. Koopamaater Bektopa. CBSI3b MEXKIY KOOPAWHATAMH BEKTOPa U 2
KOOpJIMHATAMH TOYEK.
51 | 6.Pemenue 3anau. KoopanHaTsl M BEKTOPHI 2
52 | 7. llpaktuyeckas padora Ne 17 «MeToa KOOpIUHAT B IPOCTPAHCTBE 2
53 | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHUE 2
8.IlpakTnyeckas padora Ne 18 «KoopannaTHas m1ockocTs. BeruncieHre paccTosHAN | TUTOINAACH Ha TNIOCKOCTH.
KonnuecTBeHHBIC pacueTh».
Pa3nen 6. Kopun, crenenu u jorapumsl.

Tema 9 Cojaep:kaHue yueOHOro MaTepuajia 12/4
Kopuu n 54 | 1.Kopuu u crenenu. KopHu HaTypanbHOM CTEIICHH U3 YKCJIA  UX CBOMCTBA. 2
CTeleHm. 55 | 2. KopeHb N-0ii CTENEHH U €T0 CBOMCTBA 2

56 | 3. Crenenu c panMoHaIBHBIMHU ITOKA3aTENSIMH, X cBOicTBa. CTENEHH C JISHCTBUTEIBHBIMH TIOKa3aTEeNIMHK, UX 2
CBOMCTBA.
57 | 4.Crenenu ¢ palOHaJIbHBIMU TIOKA3aTENSIMH, UX CBOMCTBA. CTENeHH C 1eHCTBUTEILHBIMY OKA3aTENAMH, UX 2
CBOMCTBA.
58 | 5. UppaumonasbHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.1TpakTuueckas padora Ne 19 «/ppannonanpHble ypaBHEHHUS U HEPABEHCTBAY 2
60 | 7. Crenennas ¢ynkuus [IpeoOpa3oBanus palioHaIbHBIX, HPPALMOHAIBHBIX, CTEIICHHBIX BBIPAKEHUH. 2
61 | 8.IlpakTuueckas padora Ne 20 «KopHu u crenieHn» 2
Tema 10 Copep:xkanue yu4eGHOro MaTepuaJia 12/2
Hoxa3zareapnasa | 62 | 9. llokazaTenpHas QyHKIHS. 2
Gynxnus. 63 | 10. IlokazaTenbHble ypaBHEHHUSI. 2
64 | 11. IlokazaTenbHble HEPABEHCTRA. 2
65 | 12. TlokazaTtenbHble HEPABEHCTBA M YpaBHEHUSI. 2
66 | 13.CucreMbl MOKa3aTelIbHBIX YPaBHEHUI. 2
67 | 14.IlpakTuyeckas padora Ne 21 «Iloka3arenbHble ypaBHEHHs 1 HEPABEHCTBA» 2
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68 | 15.Koutpossnas pa6ora «Mroru 1 cemectpay»

2

|

2 cemecTp 126/56
Tema 11 Copep:xkaHue y4eGHOro MaTepuaJia 16/4
Jlorapudmeol. 69 | 17.Jlorapudm. [lpaBuna neiictuii ¢ norapudmamu. Ilepexon Kk HOBOMY OCHOBaHHIO. 2
70 | 18. [eiicTBus ¢ norapupmamu. 2
71 | 19. Jlorapudmudeckas GyHKIHSL. 2
72 | 20. ITpaktunyeckasi padora Ne 22 «[Ipeobpa3zoBaHus moka3zaTeJIbHBIX U JOrapu(PpMUUECKUX BHIPKESHHID) 2
73 | 21. JlorapupmMudeckrie ypaBHEHUS 2
74 | 22. JlorapudMudeckrue HepaBeHCTBA 2
75 | 23. Jlorapudmudeckne ypaBHEeHHS U HEPABEHCTBA 2
76 | 24.Cuctembl jorapupMHUUECKUX YpaBHESHHN 2
77 | 25.J1pakTuyeckasi padora Ne 23 «Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA» 2
78 | IpodeccnoHATHHO-OPHEHTHPOBAHHOE COIEPIKAHHE 2
26.Ilpumenenne norapugma. Jlorapudmudeckas cnimpans B npupoze. Ee MaTemarnyeckue cBOHCTBA
Pasnes 7. MHOrorpaHHHMKH M KpYyIJIble TeJla.
Conep:xaHue y4eOHOT0 MaTepuaJia 10/6
79 1. Ilonsrue MHOTOrpaHHrKa. Ero sjeMeHTHI: BepiiuHbl, peodpa, rpanu. Juaronans. Ceuenne. Brimykibie u 2
HEBBITYKJIbIE MHOTOTPAHHHKH.
80 | 2.Ilpusma. [apannenenumnen 2
Tema 12 81 3. llupamuga. Bugsr nupamu. 2
MHoOrorpaHHHK 82 4. IlpaxkTuyeckasi padora Ne 24 «[Lionaas MOBEPXHOCTH MHOTOTPAHHUKOBY 2
u 83 | 5.Cummerpus B mpoctpancTBe. CHMMETpHs B KyOe, mapajuiesienure/ie, Npu3Me, mupamu/e. 2
84 | IlpodeccnoHATBLHO-OPHEHTHPOBAHHOE COJIEPIKAHME 2
6.IIpumepsl cummeTtpuii B mpodeccuu.
85 | 7. IlpakTuueckasi padora Ne 25 «lIpaBusibHble MHOTOTPaHHHUKI. 2
86 | 8. [IpakTnueckas padora Ne 26 «MHOTrOrpaHHUKN 2
Tema 13 Conep:xanue y4eOHOT0 MaTepuaJia 8/2
Tesa BpameHus 87 | 9.1lunmuup, IMIMHAPUYECKas OBEPXHOCTh. [11011a1p MOBEPXHOCTH ITUIIMHIIPA. 2
88 10. Konyc, koHMYecKasi oBepXHOCTh. Ilnomnaas noBepXHOCTH KOHYCA. 2
89 11.Yceuennsiii konyc. CeyeHre yCeUeHHOr0 KOHyca 2
90 12. lllap u cepa, ux ceuenus. BzanmHoe pacmonokenne cdepsl ¥ IIIOCKOCTH, KacaTeJlbHasl INIOCKOCTh K cdepe. 2
91 | 13. IpakTuyeckas padora Ne 27 «Kpyrisle Tena» 2
Tema 14 Conep:xanue y4eOHOr0 MaTepuaJia 8/10
O6BeMBbI TeJl 92 | 14. Ilonsarue o6béma. OcHOBHBIE CBOMCTBA 00BEMOB Te1.O0BEM NPAMOYTOILHOTO NapajeNenumnea, NpH3Mbl, 2
IJTHHIPA.
93 | 15. lIpakTuyeckas padora Ne 28 «O0bEM npsIMOYTOIBHOrO NMapajjieJenuIe1a, IPU3MBbIL, IITHHIPAY» 2
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94 | 16. O6peM npaMuIBl ¥ KOHYCA. 2
95 | 17. Pemienne 3ana4 no teme «O0BEM MUPaMUABI U KOHYCa» 2
96 | 18. IIpakTuyeckas padora Ne 29 «O0bEM nupaMuabl U KOHYCa» 2
97 | 19. llpakruyeckas padora Ne 30 «O0bEM m1apa u mwiomaas chepob» 2
98 | 20. [Tomo6ue ten. OTHOIEHUE TUIOIIANCH MMOBEPXHOCTEH M 00BEMOB IMTOAOOHBIX TEI 2
99 | 21. IpakTuyeckas padora Ne 31 «V3MepeHus B TeOMETPUNY 2
100 | MpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2

22. llpakTuyeckas padora Ne 32 «Vcnonp3oBanre KOMOMHALIMI MHOTOIPAaHHUKOB U TeJ BpallleHHUs B TIPAKTHKO-
OpPHEHTUPOBAHHBIX 3aJa4ax».

Paznen 8. Hauaja MaTeMaTH4eCKOro aHaJIu3a

Tema 15 Coaepxanue y4ed0HOr0 MaTepuaja 4/2
Mpenen 101 | 1. IIpemein mociiefOBaTEIbHOCTH. 2
102 | 2. [Ipenen QpyHKIIMU, OCHOBHBIC CBOIMCTBA U NPaBUJIa BEIYHUCIICHHUSI. 2
103 | 3.IMpakTnyeckas padora Ne 33 «IIpenennny 2
Tema 16 Conep:xanue yueOHOro MaTepuaJia 12/10
IpousBoanas 104 | 4.TTonsiTHe MPOM3BOAHON (QYHKIINH, €€ TEOMETPUIECKUA U (PU3NIECKUI CMBICTI. 2
105 | 5. TIpaBuna nuddepentmpopanus. Tabnuia npousBoaHbX. AnddepeHmpoBanne ClIoKHBIX QYHKINH. 2
106 | 6. IpakTnyeckas padora Ne 34«/luddhepeHimpoBanrie BEIpaKCHAN) 2
107 | 7.'eoMeTpuyeCcKUil U PU3MUECKHIIA CMBICI IPOU3BOIHON 2
108 | IIpodeccuOHAIBLHO-OPMEHTHPOBAHHOE COAEP:KAHHNE 2
8.IlpakTnyeckas padora Ne 35 «Puzuueckuii CMBICI IPOU3BOAHON B IpodecCHOHATBHBIX 3aa4ax».
109 | 9. MccnenoBanue 3NeMEeHTapHBIX (YHKIUI HA MOHOTOHHOCTD ¥ TOYKH 3KCTpEMyMa. 2
110 | 10. MccnenoBanue 3JeMEHTApHBIX (YHKITMIA HA HAMOOJIbIIIEe U HAMMEHBIIIEE 3HAYCHHE C TIOMOIIBIO ITPOU3BOIHOMN 2
111 | 11. IlpakTuyeckas padora Ne 36 «Hanbonpliee 1 HanMeHblIee 3HaUeHUE (PYHKIMH HA OTPE3KEN 2
112 | 12. IlpumMeHeHHE TPON3BOAHOM K HICCIIEIOBAHUIO (PYHKIIUH M MTOCTPOeHHUIO TpadukoB. [Ipon3BogHbIe 00paTHOM 1 2
KOMITO3UIIMU (QYHKITHH.
113 | 13. IlpakTuueckas padora Ne 37 «[IpumMeHeHNE TPOM3BOJHON K HCCIIEAOBAHHIO (DYHKIIUI U TIOCTPOCHHIO 2
rpaduKoB»
114 | IIpodeccHOHAIBLHO-OPHMEHTHPOBAHHOE COEPKAHUE 2
14. TIpaktuyeckass padora Ne 38 «HaxoxjeHme ONTUMAIBLHOTO pe3yibTaTa C IIOMOIILI0 TPOU3BOJHON B
MIPAKTHYECKUX 3a/1a9axy.
ConeprxaHue y4eOHOT0 MaTepHaja 10/8
Tema 17 =
115 | 1.IlepBooOpa3nas. HeonpeneneHnslii HHTErpail. 2
Hnrerpai u ero 116 | 2. CiocoObl HAXOXKJICHHUS HEONPEISIEHHOTO HHTerpasa 2
MpUMEHEHNE 117 | 3. IpakTuyeckasi padora Ne 39 «CriocoObl HAX0XKICHUS HEONPEACIICHHOIO0 HHTErpaiay 2
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118 | 4. Ompenenennsiii naTerpan. @opmyna HetoToHa-JleiibHuIA. 2
119 | 5. Bel4uCIIeHHs OIIPEIEICHHOIO HHTErPaIa. 2
120 | 6.JTpakTuyeckas padora Ne 40 «Brruncienus onpeaeIeHHOro HHTErpaaay 2
121 | 7.I'eomeTpuueckuii cMBICI oripenereHHoro uarerpana. ®opmymna Hetorona - JleitOuuma. Pemenne 3amaq Ha 2
IPUMEHEHUE HHTETpasa AJsl BbIYMCICHHS (PU3MUECKUX BEJIMYMH M IUIOmaaei
122 | 8. IlpakTnyeckasi pagora Ne 41 Pemenue 3a1a4 Ha NpUMEHEHHsI HHTErpasa B U3UKE U TE€OMETPUH 2
123 | IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2
9.IIpakTnyeckas padora Ne 42 «PemieHrie 3a1a4 Ha IPUMCHEHHE HHTErPajia
Pa3nen 9. BeposiTHOCTH U CTATHCTHKA
Tema 18 Conep:xanue yueOHOro MaTepuasa 8/-
MHoKecTBA. 124 | 1.ITonsite MuOkecTBa. [TogMHOKecTBO. Onepaliuu ¢ MHOYKECTBAMH. 2
JJ1eMeHThI 125 | MpodeccnonaILHO-OPHEHTHPOBAHHOE COIEPKAHME 2
Teopuu rpados 2.0mepanuy ¢ MHOKECTBaMU. PelieHne npuKiIagHbIX 3a1a4
126 | 3.ITonsitue rpada. Ces3HbIi rpad, AepeBo, HUKI Ipad) Ha MIIOCKOCTH 2
127 | 4.Tlpumenenue rpadoB K pEIICHHUIO 33129, 2
Tema 19 Conep:xaHue y4eOHOT0 MaTepuaJia 8/2
KoMGHHATOPHK 128 | 5.0cHOBHBIE IOHATHUS KOMOMHATOPUKU. 3a1a4M HA MOJCUET YHCIIA pa3MEIleHUH, IepecTaHOBOK, COUETAHUH. 2
a M CTATHCTHKA 129 | 6.Pemenne KOMOMHATOPHBIX 3a/1a4 2
130 | 7. Crartuctuueckas o00pabOTKa JaHHBIX 2
131 | 8.Pemenue 3amau Ha epebop BapuantoB. Dopmyna 6maoma Herotona. Tpeyroasauk [lackans. 2
132 | 9.ITpakTuyeckas padora Ne 43 «DneMeHTb KOMOWHATOPUKUY 2
Tema 20 Coaep:xanue yueOHOro MaTepuaja 14/2
JaeMeHThI 133 | 10.CoObITHE, BEPOSITHOCTD COOBITHSI, CIIOXKEHHE  YMHOKEHHE BeposiTHOCTe!. [ToHsTHe 0 He3aBUCHMOCTH COOBITHIA. 2
Teopun 134 | 11. IlpodeccnoHATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
BEpOSITHOCTEii. 12. TlepBuunas 06paboTKa CTaTUCTHYECKUX JaHHBIX. [ paduueckoe ux mpencrasienue. Haxoxnenue cpeannx
XapaKTEepPUCTUK, HAOJIIOaeMbIX JaHHBIX
135 | 13.BepositHOCTD B mpoheccHOHANBbHBIX 3afadax. OTHOCHTENbHAass YacToTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
CraTtucTiuecKoe onpeeseHue BeposTHOCTH. O1eHKa BEPOSTHOCTH COOBITHS
136 | 14.IlepBuunass o0pabOTKa CTATHCTUYECKMX HaHHBIX. ['paduueckoe ux mpencraBieHue. HaxoxaeHue cpemaHux 2
XapaKTePUCTHK, HAOIOaeMbIX JaHHBIX
137 | 15. JluckpeTHas ciIy4aiiHas BEIMYHHA, 3aKOH €€ paclpeaeNeHHsl. 2
138 | 16.YucioBble XapaKTEepUCTUKU TUCKPETHOH ciydaiiHOH BeanyuHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YHCE. 2
139 | 17. Knaccugeckoe oInpeielIeHHe BEPOSTHOCTH. 2
140 | 18.IlpaxkTuyeckasi padora Ne 44 «PerieHue 3a7a4 Ha BBIYMCICHUE BEPOSITHOCTY 2
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Pa3znesn 10. YpaBHeHus1 1 HEPaBeHCTBA

Tema 21 Coaep:xkanue yuedOHOro MaTepuaja 18/6
YpaBuenusau | 141 1.PaBHOCHUIIBHOCTb YPaBHEHUI, HEPABEHCTB, CUCTEM. OCHOBHBIE IPHEMBI HX PEIICHHUSI. 2
HepaBeHCTBA 142 | 2. Vicnonp30BaHNe CBOWCTB U IpaduKOB QYHKIMIA NPU pElICHNH YPaBHEHUI U HEPABEHCTB. 2

143 | 3.Pemenue nokaszaTeJbHbIX, JOTapUPMUISCKUX YpaBHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4 TIpakTnyeckasi padora Ne 45 «OcHOBHBIE TPUEMBI M METOMBI PEIICHUN YpaBHEHNH, HEPABEHCTB, CHCTEM 2
145 | 5. PemieHue TpUrOHOMETPUUECKUX YPABHEHUI 1 HEPABEHCTB. 2
146 | 6. Pemenune panroHaNbHBIX, UPPAIMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. llpaktnyeckasi pabora Ne 46 «PenieHne TpUTOHOMETPUYECKUX YPABHEHUH U HEPABEHCTBY 2
148 | 8. Pemenuie ypaBHEHHI ¥ HEPABEHCTB C MapaMeTpamMu 2
149 | 9.0mpegnenenue Mmoayis. PackpeiTue Moayns no onpeaenenuro. IIpocTeiliivne ypaBHEHHsI U HEPABEHCTBA C MOJIYJIEM. 2
IIpuMeHeHne paBHOCHIIBHBIX IEPEXOIOB B ONPECIICHHBIX THIIAX YPABHEHUI H HEPABEHCTB C MOAYJIEM.
150 | 10.MMpakTnyeckas padora Ne 47 «[Ipocrelinme ypaBHEHHsI 1 HEPABEHCTBA C MOIYJIEMY. 2
151 | [IpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2
11.Pemienne TEKCTOBBIX 337249 MPOPECCHOHAIEHOTO COIePIKaHusI.
152 | TIpodeccrnoHATbHO-OPUEHTUPOBAHHOE COIePKAHME 2
12.PerieHre TEKCTOBBIX 33724 MPOPECCHOHATILHOTO COJICPIKaAHUS.
IMoBTOpeHue Coaep:xanue yueOHOro MaTepuaja 10/4
MaTepHaJa 153 | 1.JloBTOpeHue MaTepuana (reoMeTpus) 2
154 | 2.IToBTOpeHune Marepuaia (reoMeTpus) 2
155 | 3.JIpakTuyeckasi padora Ne 48 «IIpumeHeHne ONOPHBIX 3HAHUH 110 TEOMETPUN» 2
156 | 4.]loBTOopeHue Matepuana (anredpa ¥ HadyaJla MATEMaTHIeCKOro aHaJIN3a) 2
157 | 5.]loBTopenune Matepuaia (anrebpa ¥ Hadyajga MaTEMaTHYECKOTO aHAIN3a) 2
158 | 6..IIpakTnyeckasi padora Ne 49 «[IpumeHeHre OMOPHBIX 3HAHHUN TI0 alre0pe U MaTeMaTHIeCKOMY aHAIH3Y» 2
159 | 7.MroroBas KoHTpoIbHas paboTa 2
Koncynpranum 6
[TpomexyTounas atrectanus B OpMe dK3aMeHa
Bcero: 324
OcBoeHne yaeOHOTro MpeAMeTa MOKET ObITh PEATH30BaHO C MPUMEHEHUEM SJIEKTPOHHOTO O0YUYEeHHsI, TUCTAHIIMOHHBIX 00pa30oBaTeNbHBIX
TEXHOJIOTHI B COOTBETCTBUU C JIOKAJTbHBIMU HOPMATUBHBIMHM AKTAMH YHHUBEPCUTETA.
Ui ouHOU opmbl 00ydenus 2024 r.H.
HaumenoBanue Copep:xanue yue0HOIro MaTepHuaJia NPpaKTHYECKUE 3aHATHS, O0bem
pa3aeioB H TeM €caMOCTOAATe/IbHAasI padoTa 00y4alonuxcs 4aco0B
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1 2 3
1 cemecTp 90/42
Pazgen 1. Yncaa u Bprunciienns. MHoxkecTBa.
Tema 1 Conep:xkaHue yueOHOro MaTepuajia 8/2
Pa3Burue 1 | l.Lensie u paunonanbHbie uncia. [eiictBurensusie uncna. [Ipubnmxennsle Berancienus. [IpubnmkeHHoe 3HaueHue
MOHATHUA 0 YHUCJIe BEJIMYHMHBI U TIOTPELTHOCTH PUOIHIKEHUH. 2
2 | 2.KommnekcHsle yncna. ApupMeTniuecKkue IeicTBUS Hal KOMIUICKCHBIMHA YHCITaMHU. 2
3 | 3.Kommnekcuplie uncna. Tpuronomerpudeckast popma 3ammmucy 9nucia 2
4 | 4.1IpakTnyeckas padora Ne 1 «[loHsTHE MHOXECTB YUCEID) 2
5 | 5.BxoaHO# KOHTPOJIb 2
Paznen 2. ®ynkuuu u rpagpuxku
Tema 2 Copep:xkanue y4yeGHOro MaTepuaJia 8/4
DYHKIMH, HX 6 | 1.®ynkuun. CriocoOsl 3aganust yHkiun. ['paduku pynknym. CBolicTBa QyHKINH. 2
CBOMCTBA U 7 | 2.06patsbie pynkuuu. O6macTh onpeaeneHus 1 001acTh 3HaYeHUH oOpatHol GpyHkuun. ['paduk oOpaTHOH 2
rpaduku. ¢ysaxrmm. CrnoxHas QyHKINS (KOMITO3UIIHS)
8 | 3.IIpakTuueckas padora Ne 2 «Pynkuuu. CoiicTBa QyHKIMI 2
9 | 4.IlpeobpazoBanue rpadukoB GyHKIUI. Buabsl nmpeodpa3oBaHmid. 2
10 | 5.MpakTnyeckas padora Ne 3 «IIpeobpazoBanus rpapukoB QyHKIHID» 2
11 | IIpodeccoHATHHO-OPMEHTHPOBAHHOE CO/lePKAHME 2
6. Onncanye NPON3BOICTBEHHBIX NIPOLECCOB € TIOMOIIBIO TPapUKOB QYHKIUHA
Pa3nes 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Copep:xanne y4eGHOro MaTepuajia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. BpamarensHoe auwkenue. TPUrOHOMETPHYECKAS OKPYKHOCTh 2
CcKue BbIpaxkeHusl | 13 | 2.CuHyc, KOCHHYC, TAHI'€HC M KOTaHTeHC yucia. OCHOBHbBIE TPUTOHOMETPHUECKHE TOXKAECTBA, 2
14 | 3.IlpakTnyeckas padora Ne 4 «Tpuronomerpuyeckne GYHKIIUH YUCIOBOTO apTyMEHTa 2
15 | 4.®opmynsl npuBeaenns. CHHyC, KOCUHYC U TAHT€HC CYMMBI M pa3HOCTHU ABYX yrioB. CHHYC M KOCHHYC JIBOITHOTO 2
yrina. ®opmyssl mosoBuHHOTO yria. [IpeoOpa3oBanus cyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B IPOU3BEACHUE U
pou3Be/leHHs B cyMMy. BoIpakeHue TpUroHOMeTpHUUECKUX (PYHKIHMH Yepe3 TAHT€HC MOJIOBUHHOIO apryMEHTa.
16 | 5.1IpakTnyeckas padora Ne 5 «OcHoBHBIE (JOPMYITBI TPUTOHOMETPHID) 2
17 | 6.I1peobpa3zoBanust MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHUH. 2
18 | 7.1lpakTuueckas padora Ne 6 «IIpeoOpa3oBaHns IPOCTEUITNX TPUTOHOMETPHUECKUX BBIPAKEHHID) 2
Tema 4 Copep:xaHue yueGHOro MaTepuaJia 412
Tpuronomerpuye | 19 | 8. TpuronomeTpuueckue GpyHKIMH, UX CBOUCTBA U rpaduKu 2
ckue pyHkuuu. |20 | 9.I1pakTuyeckas padora Ne 7 «Tpuronomerpuyeckne QyHKIHI. 2
21 | 10.06patHbIe TpUrOHOMETpUYeCKre QYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHTeHC YHCIIA. 2
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Tema 5 Cojaep:kaHue yueOHOr0 MaTepuajia 8/6
Tpuronomerpuye | 22 | 11.Ilpocreiinine TPUrOHOMETPUYECKUE YPABHEHHUS. 2
CKMe ypaBHeHUs | 23 | 12.MeToibl pelieHUs] TPUTOHOMETPUYECKUX YPAaBHEHH. 2
U HepaBeHCTBA. | 24 | 13.PemeHne TpUroHOMETPUYECKUX YPaBHEHHUIA. 2
25 | 14.IIpakTuyeckas padora Ne8 «lIpocreiitme TpUTOHOMETPHYECKHE YPABHEHHSD) 2
26 | 15.I1pocreiinine TpUrOoHOMETPUUECKIE HEPABEHCTRA. 2
27 | 16.I1pakTuyeckas padora Ne9 «lIpocreiiiine TpPHrOHOMETPUIECKUE HEPABEHCTBAY 2
28 | 17.I1pakTuyeckas padora Nel( «CrcteMbl TPUTOHOMETPUUECKUX YPaBHEHHUID» 2
Pasznen 4. Ctepeomerpust
Tema 6 Cojaep:kaHue yueOHOro MaTepuajia 6/2
BBenenue B 29 | MpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIePKAHHE 2
cTepeoMeTpuIo. 1.Bugpl mmockux ¢uryp 1 ux mwiomank. [IpakTHKO-OpueHTHPOBaHHBIE 337a4H B Kypce F€OMETPHH Ha TNIOCKOCTH.
30 | ITpodeccHoHATLHO-OPUEHTHPOBAHHOE COIEPKAHME 2
2.OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBI. AKCHOMEBI CTEPEOMETPHH.
31 | 3. Terpasnap. [Tapannenenumnes. 2
32 | 4. Ilpaktnyeckas padora Ne 11 «Cedenns. 3aqaun Ha MOCTPOCHUE CEUSHUIN. 2
Tema 7 Conep:xanue yueOHOro MaTrepuaJia 12/8
IpsiMble 1 33 | 5.I1apamienbHOCTh NPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. lIpakTuueckas padora Ne 12«llapamiensHOCTs NPSIMBIX U TIIOCKOCTEM. 2
NpocTpaHcTBe. 35 | 7. IlepneHMKyJISIPHOCTD HPSIMBIX U IJIOCKOCTEH. 2
36 | 8. [leprieHaAnKysip ¥ HAKIOHHASL. YTOJI MEXY NPSIMON M TNIOCKOCTBIO. 2
37 | 9. TeopeMa 0 Tpex NEepHEHANKYISPAX. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex MEePHCHIUKYIIIPaX)». 2
39 | 11. JIsyrpannsrtii yrou. [lepreHAuKyISIPHOCTD JBYX IUIOCKOCTEH. 2
40 | 12. IlpakTuyeckas padora Ne 14 «llepneHIUKYyISIPHOCTE B IPOCTPAHCTBEY. 2
41 | 13. I'eomeTpuueckue npeoOpa3oBaHus IPOCTPAHCTRA. 2
42 | 14. MlpakTuyeckas padora Ne 15 «[IpsiMbie ¥ MIIOCKOCTH B TPOCTPAHCTBE 2
Pasnen 5. Kopun, crenenu u jorapugmsl.

Tema 8 Conep:xanue yueOHOro MaTepuaJia 10/6
KopHu u 43 | 1.Kopnu u crenenu. KopHu HaTypajibHOHM CTENIEHU M3 YKCIIa U MX CBOMCTBA. 2
CTeleHm. 44 | 2. llpakTnyeckasi padora Ne 16 «KopeHb N-oii CTENEHN U €r0 CBOHCTBaY 2

45 | 3. CrerneHu ¢ palMoOHATLHBIME ITOKA3aTEIISIME, UX CBOMCTBA. CTETICHH C JIEHCTBUTEIHLHBIMHE ITOKA3aTEIISIMH, UX 2
CBOICTBA.
46 | 4. IIpakTnyeckasi padora Ne 17«CreneHu ¢ palMOHAILHBIMY MTOKA3aTeIsIMU, UX cBOMcTBa. CTENEeHH C 2

JICI\/’ICTBI/ITe.HLHLIMI/I IIOKa3aTCIIsIMHU, UX CBOMCTBaY.
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47 | 5. UppamnmoHanpHble YpaBHEHHUS U HEPABEHCTBA 2
48 | 6.I1pakTuueckas padora Ne 18 «VppaunonanbHble ypaBHEHUs 1 HEPABEHCTBA» 2
49 | 7. Crenennas ¢ynkuus [Ipeobpa3oBaHus pallMOHANBHBIX, HPPALIMOHAIBHBIX, CTETICHHBIX BBIPAKCHUH. 2
50 | 8. KopHu u creneHu 2
Tema 9 Cojaep:kaHue yueOHOro MaTepuajia 10/2
Moxaszareapnas | 51 | 9. llokazaTenbHas QyHKIHS. 2
dynkuus. 52 | 10. IlokazaTenbHble ypaBHEHHSI. 2
53 | 11. Iloka3zarenbHBIC HEPABCHCTRA. 2
54 | 12. Iloka3zarenpHBIE HEPABEHCTBA U YPABHEHUSI. 2
55 | 13.CucTempl MOKa3aTeIbHBIX YPABHEHHM. 2
56 | 14.IlpakTuyeckas padora Ne 19 «[loka3arenpHble ypaBHEHHs 1 HEPABEHCTBA» 2
Tema 10 ConepsxkaHue y4eGHOro MaTepuasia 16/4
Jlorapudmpoi. 57 | 15.Jlorapudm. [Ipasuna nefictBuii ¢ torapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO. 2
58 | 16. JlelictBus ¢ norapudmMamu. 2
59 | 17. Jlorapudmuueckas GyHKIUSI. 2
60 | 18. IlpakTuueckas padora Ne 20 «IIpeoOpazoBaHus MoKa3aTeIbHBIX U JOTapHU(PMUIECKUX BHIPAKESHHID) 2
61 | 19. Jlorapudpmuyeckne ypaBHEHHsI 2
62 | 20. Jlorapudmuueckue HepaBeHCTBA 2
63 | 21. Jlorapudmudeckue ypaBHEHUS] K HEPABEHCTBA 2
64 | 22.CuctemMsl JorapuMUIECKUX YpaBHEHUH 2
65 | 23.IMpakTuyeckas padora Ne 21 «JlorapudmMuueckue ypaBHEHHUs] H HEPABEHCTBAY 2
66 | 24.KonrponbHas pabora «Mtoru 1 cemectpay 2
Hroro Jlexkmii — 90 yacoB
3a 1 cemectp IpakTu4eckux pador — 42 yaca
2 cemecTp 112/56
Pa3nen 6. BekTopsl B npocTpaHcTBe.
Tema 11 Conep:xanue y4eOHOT0 MaTepuaJia 10/6
Koopauuarer u | 67 | 1.IlousTne BekTOpa Ha IIOCKOCTH U B POCTpaHCTBE. Buter BekTopoB. Jlefictus ¢ Bekropamu. Onepauuy Haj 2
BEKTOpBIL. BEKTOPaMH.
68 | 2.Pemenne npakTHYeCcKUX 3a1au. 2
69 | 3. lIpakTuyeckas padora Ne 22 «BekTopsl B IpocTpaHCTBE) 2
70 | 4.Metox koopauHat B nmpocTpancTse. [IpsiMoyrosbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE. 2
71 | 5. Merton koopauHaT B ipocTpancTe. KoopanHaTe! BekTopa. CBA3b MEXIY KOOPIMHATAMHU BEKTOPA U 2

KOOpAWHATAMU TOYCK.
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72 | 6.Pemenne 3agad. KoopauHATHI 1 BEKTOPEI 2
73 | 7. lIpakTyeckas padora Ne 23 «MeTox KOOPAUHAT B IPOCTPAHCTBEN 2
74 | llpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIep:KaHUe
8.IIpakTnyeckas padora Ne 24 «KoopauHaTHas INIOCKOCTh. BhIdnciIeHne pacCTOSHUI U IUIOIIA IS Ha IIOCKOCTH. 2
KonndecTBeHHbIE pacyeTh».
Pasnes 7. MHOrorpaHHHKH H KPYyIJIbIe TeJla.
ConepxaHue y4eGHOro MaTepuaJja 10/6
75 | 1. Ilonsitue MHOTOTpaHHKKA. Ero anemMeHTsI: BepIunHbl, pedpa, rpanu. uaronans. Ceuenue. Beimykibie u 2
HEBBITYKJIbIE MHOTOTPAHHHKH.
76 | 2.Ilpusma. [Tapannenenunesn 2
77 | 3. llupamuga. Buner nmupamu. 2
Tema 12 78 [ 4.11 Gora Ne 25 oIl 2
. [IpakTyeckas padora Ne 25 «[Inomaapr MOBEpXHOCTH MHOTOIPAHHUKOBY
MuororpanHnkn | 7g 5.Cummerpust B ipoctpancTBe. CUMMeTpHs B KyOe, mapajuiesnenune/ie, mpu3Me, mupaMmue. 2
80 | IIpodeccHOHATHHO-OPHEHTHPOBAHHOE COEPKAHNE 2
6.IIpumepst cummeTtpuii B mpodeccuu.
81 | 7. IpakTHyeckas padora Ne 26 «I[IpaBuIbHBIE MHOTOTPAaHHHUKID. 2
82 | 8. IpakTHyeckasi paboTa Ne 27 «MHOTOrpaHHUKI 2
Tema 13 Conep:xkaHue y4eOHOT0 MaTepuajia 8/2
Tena BpameHus 83 | 9.llunuup, IMAMHAPUYECKas MOBEPXHOCTh. [11011aap NOBEPXHOCTH IMITMHIIPA. 2
84 | 10. Konyc, koHn4eckast MoBepXHOCTh. [lnomane moBepXxHOCTH KOHYCA. 2
85 | 11.Yceuennslii konyc. CeyeHne yce4eHHOro KOHyca 2
86 | 12. llap u cdepa, ux ceueHus. Bzaumuoe pacnosioxenue chepbl U IIOCKOCTH, KacaTelbHas INIOCKOCTb K cdepe. 2
87 | 13. lIpakTuyeckas padora Ne 28 «Kpyriusie Tena» 2
Tema 14 Conep:xaHue y4eOHOro MaTepuajia 8/10
O6BeMbI Te 88 | 14. ITonarue o6béMa. OcHOBHBIE CBOWCTBA 00BEMOB Tel. OOBEM NPAMOYTOILHOTO Mapale/entea, IPU3MEL, 2
IJTHHIIPA.
89 | 15. IlpakTuyeckas padora Ne 29 «O6BEM MPsIMOYTOJIBHOTO Hapajulesenune1a, IPU3MBbL, ITMIMHIPAY 2
90 | 16. OOBeM MUpaMuJIBl U KOHYCA. 2
91 | 17. Pemienne 3ama4 mo teme «O0BEM MUPAMUIBI U KOHYCa» 2
92 | 18. IlpakTuyeckas padora Ne 30 «O0BEM nUpaMuabl U KOHYCa» 2
93 | 19. pakTuyeckas padora Ne 31 «O6pEM mapa u mionaas chepb» 2
94 | 20. Ilogo6ue Ten. OTHOIICHHE TUIOMIAJICH MOBEPXHOCTEH U 00BEMOB TTOJIOOHBIX TET 2
95 | 21. MpakTuyeckas padora Ne 32 «V3MepeHus B TeOMETPUNY 2
96 | IpodeccHOHATHHO-OPHEHTHPOBAHHOE COEPKAHNE 2

22. llpakTuyeckas padora Ne 33 «Vcnonb3oBanre KOMOMHALIMI MHOTOIPAaHHUKOB U TeJ BpallleHHs B IPAKTHKO-
OPUEHTHPOBAHHBIX 33Ja4ax».
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Paznen 8. Hauaja MaTeMaTH4eCKOro aHAJIU3a

Tema 15 Coaep:xkanue yuedOHOro MaTepuaja 4/2
Mpenen 97 | 1. Ilpenen nocinenoBaTeabHOCTH. 2
98 2. llpenen pyHKIMU, OCHOBHBIE CBOIMCTBA M IPABUJIA BHIYHCIICHHUSI. 2
99 3.IIpakTnyeckas padora Ne 34 «Ipenenbn» 2
Tema 16 Cojaepsxanue yueOHOr0 MaTepuaJia 12/10
IlpousBoanas 100 | 4.ITonsiTre MPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUIT CMBICTI. 2
101 | 5. TIpaBuna nquddepenumpopanus. Tabnuua npousBoaHbX. AnddepeHnmpoBanne CIOKHBIX (QYHKIUH. 2
102 | 6. IpakTnyeckas padora Ne 35«/luddhepeHmpoBanrie BEIpasKeHHN 2
103 | 7.'eoMeTpuyeCKUil U PU3MUECKHIA CMBICI IPOU3BOIHON 2
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlEPKAHME 2
104 | 8 IMpakTnyeckas pa6ora Ne 36 «DU3HUECKHH CMEICH IIPOM3BOIHON B MPOPECCHOHANBHBIX 3aa4axy.
105 | 9. MccnenoBanue 3neMEeHTapHBIX (YHKIUI HA MOHOTOHHOCTD ¥ TOYKH 9KCTPEMyMa. 2
106 | 10. MccrnenoBanue 3JeMEHTApHBIX (YHKITMIA HA HAaMOOJIBIICe U HAMMEHBIIIEE 3HAUYCHHUE C TIOMOIIBIO ITPOU3BOIHOMN 2
107 | 11. IlpakTuyeckas padora Ne 37 «Hanbomnsiiee 1 HanMeHbIIee 3HaYeHNE QYHKITUN HAa OTPE3KE» 2
108 | 12. IlpumMeHeHHE TPOU3BOAHON K MICCIIENOBAHUIO (PYHKIUH M MTOCTpOeHHUIO TpadukoB. [Ipon3BogHbIe 00paTHOM 1 2
KOMITO3UIIMU (QYHKITHH.
109 | 13. IlpakTuueckas padora Ne 38 «[IpumeHeHNe MPOM3BOJHON K HCCIIEAOBAHHIO (DYHKIUI U TTOCTPOCHHIO 2
rpaduKoB»
110 | IIpodeccHOHATIBLHO-OPHMEHTHPOBAHHOE COEPKAHUE 2
14. TIpaktuyeckas padora Ne 39 «HaxoxjeHue ONTUMAJIBHOTO pPE3yJibTaTa C IIOMOIIBIO IPOU3BOJIHON B
MIPAKTHYECKUX 3a/1adaxy.
Copep:xanue yueOHOT0 MaTepHaJia 12/6
111 | 1.IlepBooOpa3nas. HeomnpeeneHHbIN HHTETPall. 2
112 | 2. Cnoco0Obl HaX0XKCHUSI HEONPEIEJIEHHOI0 MHTEerpaja 2
113 | 3. IpakTnyeckasi pagora Ne 40 «CriocoObl HAXOXKJICHHSI HEOTPEIEICHHOT'O HHTETPaJia) 2
Tema 17 114 | 4. Onpenenennslii uaTerpan. @opmyna Herorona-JleitOHumna. 2
115 | 5. BelunclieHHs ONpeIeIeHHOr0 HHTErpaa. 2
Hurerpanmero —¢ 611 6ora Ne 41 <B 5
IlpakTnyeckas padora Ne 41 «BbruncneHus onpeieneHHOro HHTerpaiay
MPUMEHEHHE 117 | 7.'eomeTpudecKuii CMBICI OTIpeeIeHHOT0 nHTerpaia. @opmyna Heiorona - Jleiibnuma. Pemenue 3aqaq Ha 2
MPUMEHEHUE MHTErpaia AJisl BRIYUCIEHUS (PU3NIECKUX BEIMYHH U TUIOIAAeH
118 | 8. Pemienue 3aj1a4 Ha IPUMEHEHUs HHTErpana B GU3UKE U TEOMETPUH 2
119 | IIpodeccnOHAIBLHO-OPHEHTHPOBAHHOE COIEPKAHME 2

9.IlpakTnyeckas padora Ne 42 «PemieHue 3a1a4 Ha IPUMEHEHUE HHTETPaIay

Pazgen 9. BepoTHOCTh M CTATHCTHKA
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Tema 18 Conep:xanue yueOHOro MaTepuasa 6/-
MHo:xecTBA. 120 | 1.ITonsitue muOxecTBa. [TogMHOKeCTBO. OTepaliii ¢ MHOKECTBAMHU. 2
DjIeMeHThI IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COlEPKAHUE 2
Teopuu rpadoB 121 2.0mepanuy ¢ MHOKECTBaMU. PellieHne nNpukinagHbIX 3a1a4
122 | 3. Ilonstue rpada. Ces3HbIi rpad, AepeBo, HUKI Ipad) Ha MIIOCKOCTH 2
Tema 19 Copep:xaHue yueOHOI0 MaTepuaJa 10/2
Kom6unaropuk | 123 | 4.OCHOBHbIC HOHATHS KOMOMHATOPUKH. 3a/[a4M HA TOJCYCT YHCIIA PA3MELICHHUI, IEPECTAHOBOK, COUCTAHHIA. 2
a M craTHcTHika | 124 | S.Pemenne KOMOMHATOPHBIX 3a1a4 2
125 | 6. Cratuctuieckasi o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3a1a4 Ha iepeOOp BapHAHTOB. 2
127 | 8. ®opmyna 6mHoma Herotona. Tpeyronsauk [lackans. 2
128 | 9.ITpakTnyeckas padora Ne 43 «DeMeHTH KOMOMHATOPUKID) 2
Tema 20 Coaep:xanue y4ed0HOr0 MaTepuaja 10/2
I IeMeHThI 129 | 10.CoObITHE, BEPOSITHOCTD COOBITHS], CIIOXKEHHE M YMHOKEHHE BeposiTHOCTEN. [IoHsTHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 130 | IIpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJlEPKAHIE 2
BepOSITHOCTEii. 11. [lepBuynas 00paboTKa CTATUCTHYECKUX NaHHBIX. [ paduueckoe ux mpeacrasienue. Haxoxaenue cpeaHnx
XapaKTePUCTUK, HAOIIOAAEMBIX JaHHBIX
131 | 12.BeposaTHOCTh B TpOodeCCHOHANBHBIX 3amadax. OTHOCUTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ yCTOMYUBOCTH. 2
CratucTrueckoe onpezescHre BeposaTHocTh. OIEHKa BEPOSATHOCTH COOBITHUS
132 | 13. JluckpeTHas ciiy4aiiHas BeIMYHHA, 3aKOH €€ pacrpeaeseHHsl. 2
133 | 14. Knaccuueckoe onpesieIeHue BEPOSITHOCTH. 2
134 | 15.11pakTHyeckas padora Ne 44 «Pemenue 3aja4 Ha BBIYMCICHUE BEPOSITHOCTH 2
Pa3gen 10. YpaBHeHHs M HEPaBeHCTBa
Tema 21 Coaep:xanue yueOHOro MaTepuaja 14/6
YpaBHenus u 135 | 1.PaBHOCHJIBHOCTH YPaBHEHHH, HEPABEHCTB, CUCTEM. OCHOBHBIE IIPHEMBI MX PEIICHHUS. 2
HepaBeHCTBA 136 | 2.Pemenue nmokazaTeNbHbIX, JOTApUPMUIECKUX YpPaBHEHUH, HEPABEHCTB, CUCTEM.
137 | 3. IpakTH4eckasi padoTa Ne 45 PerieHre noka3aTeabHbIX, JOrapU(MUUIESCKUX YPABHCHUN, HEPABEHCTB, CUCTEM. 2
138 | 4. PeneHue TpUrOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB. 2
139 | 5. PenieHune pauroHaNbHBIX, HPPALMOHANBHBIX YPAaBHEHUH, HEPABEHCTB, CUCTEM. 2
140 | 6. [IpakTHYeckasi paboTa Ne 46 «PelieHre TPUrOHOMETPHUUESCKUX YPABHEHUI U HEPABCHCTB) 2
141 | 7. PemieHue ypaBHEHUI U HEPABEHCTB C NapaMeTpamMu 2
142 | 8.0mpenenenne Monyis. PackpeiTe Motyiis o onpeneneHuto. IIpocTeiiine ypaBHEHUS M HEPaBEHCTBA C MOIYJIEM. 2
IIpumeHeHre paBHOCUIIBHBIX IEPEXO/IOB B ONPEICIEHHBIX THIIAX YPAaBHEHUHN M HEPABEHCTB C MOJYJIEM.
143 | 9.IlpakTnyeckas padora Ne 47 «[Ipocreiiiine ypaBHESHHS U HEPABEHCTBA C MOIYJIEM). 2
144 | TIpodeccnoHAIBbHO-OPHMEHTUPOBAHHOE COIEePKAHME 2
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| 10.Pemrenne TEKCTOBBIX 3a71a4 MPOGheCCHOHAIBHOTO COIeP KaHMsI.

IMoBTOpEHHUE Conep:xaHue y4eOHOT0 MaTepHaJia 8/4
MarepHaa 145 | 1.IloBTOpEHNE MaTepuasa (reoMeTpusi) 2
146 | 2.J1pakTuyeckas padora Ne 48 «I[IpumMeHeHre OMOPHBIX 3HAHUH M0 TEOMETPUN» 2
147 | 3.IloBTOpenne Marepuaa (aredpa 1 Hayajla MaTEMaTHIECKOTO aHAIN3a) 2
148 | 4.IloBTOopenne Marepuaia (aredpa 1 Hayajla MAaTEMaTHIECKOTO aHAIN3a)
149 | 5.J1pakTuyeckas padora Ne 49 «[IpumeHeHre OMOpHBIX 3HAHUH MO AJIre0pe K MaTEeMaTHYECKOMY aHaJIH3Y» 2
150 | 6.MroroBas KoHTposnbHas paboTa 2
Hroro Jlexnuii — 112 yacoB
3a 2 cemecTp IIpakTHyeckux padort — 56 yacon
NuauBunyans- TemaTuyeckuii 1JIaH BBHITOJHEHHUS UHAUBUIYATBHOTO MPOEKTa (IPU HAIIMYUU O0YYArOUIUXCsl, BEIOPABIINX TEMY

HBI TPOEKT
(mpeameroMm He
SIBJISICTCSI )

WHIUBUAYAILHOTO MPOEKTA M0 yueOHOMY npeaMeTy «MaTeMaTHKay):

- BBIOOP TE€MBI IIPOEKTA;

- (hopmynupoBaHue TeMbI MPOEKTa U 0OOCHOBAHUE €€ aKTyaTbHOCTH;

- ompenieNieHne neau padboTel, GopMyITUpOBaHHE 331ay;

- BbIIETICHUE 00BEKTa U MpeIMeTa MPOEKTHOM paboThI;

- COCTaBIICHUE TJIaHA UCCIICOBAHNUS;

- IOUCK UCTOYHUKOB TI0 TEME MCCIICIOBAHNUS;

- paboTa C pa3IMYHBIMA HMCTOYHUKAMH, IHUTHpOBaHUE, OdopmiIeHHe OuOIMOrpaduyuecKoro Crnmucka, 0030p
(dakTHyecKoro Marepuarna;

- BBIOOp W MPUMEHEHHE Ha MPAKTUKE METOJ0B HCCIIEN0BATENIbCKON NESTENbHOCTH, COOTBETCTBYIONINX 3a/a4yam
UCCIIE/IOBAHMS,

- cOop u cucTeMaTH3allus JaHHBIX;

- IPOBE/ICHUE ONBITOB, U3MEPEHUH, OTIMCAaHKE PE3YIIFTATOB HAOIIOACHNH 1 X O0BSICHEHHE;

- 00paboTKa, CTPYKTYpHUPOBAHUE U aHAIIU3 MTOJIYYEHHBIX Pe3yIbTaTOB;

- 0pOpMIICHHE TEOPETUIECKUX U IKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB MPOCKTHOM e TETLHOCTH;
- o(popMIIEHHE TPOEKTHOMN paboThI;

- TOJITOTOBKA K 3aI[UTE TPOEKTA;

- 3aI1Ta MPOCKTA.

TeMbl HHAUBHAYAJIbHBIX IPOEKTOB MO y4eOHOMY NpeaMeTy «MaTeMaTuKay»:

1. KoMmuiekcHbIe YKcTia ¥ UX pOJib B MaTEMATHKE.

2. CuHycou1a BOKPYT Hac.

3. Benukue MaTeMaTUKH IPEeBHOCTH

4. Benukoe UCKyccTBO U ku3Hb J[xeponamo Kaprano.
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5. 'eoMeTpuyeckue MOJENU B €CTECTBO3HAHUU.

6. 'eomerpus EBkiuaa kak neppas HayyHasi CUCTEMA.

7. I'eomerpus JlobaueBcKOro

8. 'eomMeTpusi MHOTOTPaHHUKOB

9. I'papuuecknii MeTO pelieHUsI TPUTOHOMETPHUYECKUX YPABHEHUH U HEPABEHCTB.
10. I'padraeckuii moaX0/1 K pEHICHUIO HEKOTOPBIX TPUTOHOMETPUUECKUX YPaBHEHUH.
11. I'paduku >neMeHTapHBIX GYHKIUI B pUCYHKAX

12. lnodaHTOBB ypaBHEHUSI.

13. 3araaku nupamuibl

14. 3aramounble rpa@uKu TPUTOHOMETPUYECKUX (DYHKITUH.

15. 3aranounsle rpaguku

16. 3ameuarenbHbIE HEPABEHCTBA, UX 00OCHOBaHHE U IPUMEHEHHUE.
17. Benukue MaTeMaTUKU U UX BEJTUKUE TEOPEMBI.

18. 3ameuarenbHble MaTEMaTUUECKHUE KPUBBIE: PO3bI U CIIUPAIIH.
19. 3on0T1as nponopuus

20. 3mepeHue BBICOTHI 3/1aHUSI HEOOBIYHBIM CIIOCOOOM

21. MHoronukass CHMMETPHUSI B OKpYKaloIeM HaC MUPE

22. ITapkeTsl, MO3anKa U MaTeEMaTHUECKU Mup Mapuyca Dmiepa
23. 3arasouHslii MUp (paKTaIoB

24. Jlorapudmsl BOKpYT Hac

25. Tloctpoenue rpadukoB GYHKIIHI, COEepKaALUX MOTYIb

26. Bcee 3aranku u npuMmenenue byrouiku Kieitna.

27. 'eomerpuueckue (popmbl B UICKYCCTBE.

28. I'padbl 1 UX HCIIONIB30BaHKE

29. I'padbl 1 UX IPUMEHEHUE B apXUTEKTYpE.

30. 3aragku Luxmoumer.

CamocrosTenbHas paboTa 00yJaronmxcs: HOAroToBKa K 3k3amMeny(2023/2024 r.H.) -/20
KoHcynpraimm 6/8
[Tpomesxyrounas arrectanus (2023/2024 r.H.) B hopMme Ix3amena -/8

Bcero (2023/2024 r.H.)

324/336

OcBoeHnune yaeOHOTO TIpeaMETa MOXKET OBITh PEATM30BAHO C MIPUMEHEHUEM JJIEKTPOHHOTO 00YUESHUS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTUI B COOTBETCTBHUU C JIOKAJIbHBIMHU HOPMAaTUBHBIMH aKTaMH YHUBCPCUTCTA.
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOI'O
HPEIMETA «<MATEMATHUKA»

3.1. TpeGoBaHusiT K MHHHMAJIBHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus paboueil mporpaMMbl yuyeOHOTO MpeaMera TpeOyeT Haaudus
y4eOHOro kabMHeTa MaTEeMaTHKHU.

OcHamieHHocTh yueOHOro kabunera: IlocamouHble MecTa MO KOJUYECTBY
oOyJaroruxcsi, pabodee MeCTO TIpermojaBaTelisi, JOCKa ydeOHas, CTCHJBI,
CIIpaBOYHAS JIUTEpaTypa, TMPUHTEP, NEPCOHATBHBIM KOMITBIOTEP, Y4eOHO-
METOIMYECKas TOKYMCHTAIUS

HanmeHoBaHMEe  JUIIEH3MOHHOTO W CBOOOJHO  PacHpOCTPaHSIEMOTO
MPOTrPaMMHOTO OOECIEYeHHs, B TOM YHCIE OTEUYECTBEHHOTO IPOM3BOACTBA!
oducubiii maketr Microsoft Office, cipaBounyto cuctemy Koncynprantllitoc.

3.2. UndopMmanmonHoe obecnevyenne o0yueHust

Jliist peanu3anuu nporpaMMbl OUOIMOTEUHBIN (OH]T 00pa3oBaTENbLHON
OpraHu3allMi UMEET MeYaTHbIC W/WIN JEKTPOHHbIE 00pa30BaTEIbHbIC U
UH(OPMAIMOHHBIE PECYPCHI:

o Jlamasu, A. A. Maremartuka : yueOHuK / A.A. Jlanass. — 3-¢ u3a., ucop. 1 JI01.
— MockBa : UHOPA-M, 2023. — 544 c. — (Cpennee mpodeccruoHaIbHOe
obpazoBanne). — ISBN 978-5-16-012592-3. — TekcT: 31meKTpOHHBIA. — Pexum
nocryma: https://znanium.com/catalog/product/1891827

o Jlamasn, A. A. COopHHK 3aiay Mo MaTeMaTuke : ydyeOHoe mocobue / A. A.
Hamasa. — 3-¢ m3g. — MockBa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
AJIEKTPOHHBIN. Pexxum J0CTyTa:
https://znanium. com/cataloq/product/1362444

e [Oxno, H. C. Maremartuka : yueonuk / H.C. FOxno. — Mockgpa : UH®OPA-M,
2023. — 204 c. — (Cpemnee mnpodeccuoHanpbHoe oOpazoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TexcT : 3JICKTPOHHBIA. —
Pexxum noctyna: https://znanium.com/catalog/product/1906092

e bapnymikun, B. B. Maremartrka. DneMeHTHI BBICIICH MaTeMaTHKY : yU€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodseB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpengnee npodeccuonaibHoe oOpa3oBaHuE). —
ISBN 978-5-906923-05-9. — Tekct : osnmekTpoHHBIM. — Pexum pocryna:
https://znanium.com/read?id=372717

e bapaymikun, B. B. MatemaTtuka. Di1eMeHTHI BbICIIEH MaTeMaTUKH : yY€OHUK : B
2 tomax. Tom 2 / B.B. bapaymikun, A.A. IlpokodpseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpennee nmpodeccroHaibHOe 00pa3oBaHKE). —
ISBN 978-5-906923-34-9. — Tekct : snexkTtpoHHbd. — Pexxum nmocryma:
https://znanium.com/read?id=380017
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e [llumnoga, JI. 1. Martemaruka : yue6Hoe nocooue / JI.W. Illunosa, A.E. IIIunos.
— MockBa : UH®PA-M, 2020. — 238 c. — (Cpemnee mpodeccHOHAIBHOE
obpazoBanne). — ISBN 978-5-16-014561-7. — TekcT : 37€KTpOHHBINA. — Pesxxum
nocryma: https://znanium.com/read?id=359850

e Maremaruka : yueOHoe mocooue / M. M. Uepnenos, H. b. Kap6aunnckas, E. C.
JleGenena, E. E. Xapuronosa ; nox penakiueir M. M. UepHenoBa. — 3-e U3z, —
MockBa : Pocculickuii TOoCyJapCTBEHHBIM YHUBEPCUTET npaBocyaus, 2022. —
336 ¢. — ISBN 978-5-93916-959-2. — TekcT : 3leKTPOHHBIN // DIEKTPOHHBIN
pecypc uudponoit oopazoBarensHoit cpeasl CIIO PROFobpaszoBanue : [cait].
— Pexxnm noctymna: https://profspo.ru/books/122921

e Aonymmna, K. P. Maremaruka : yaeOnuk mis CIIO / K. P. A6aymnuna, P. T
MyxameraunoBa. — Capatos : IIpodoOpazoBanue, 2021. — 288 ¢. — ISBN 978-
5-4488-0941-5. — TekcT : SNMEKTPOHHBINA // DIEKTPOHHBIA pecypc MUGPOBOU
obpazoBarensHol cpenpl CIIO PROFoOpa3oBanue : [caiiT]. — Pexxum goctyma:
https://profspo.ru/books/99917

CoBpeMeHHble TpodeccuoHanbHble 0a3bl JaHHBIX W WHOOpPMAIMOHHBIC
CIIPaBOYHBIE CUCTEMBbI:

- CIIC Koncynprantllntoc;

- OBC ZNANIUM.COM,;

- CereBas anekTpoHHas oubnunoreka «9bC «Jlanby;

- 9BC IOPAUT;

- OP HOC «PROFo0pazoBanue.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA «MATEMATHUKA)

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX BaHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA O6y‘IaI-OHlI/IMI/ICH

[Tnanupyemblie pe3ynbTaThl OCBOCHHs 001Ieo0pazoBarenbHoi AucuIuiMHbl B cooTBeTcTBUM ¢ @I'OC CIIO u Ha ocHOBe

PI'OC COO.

Kox v HanmenoBanue
(hopMupyeMbIX KOMIIETEHIM A

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oomue

JAucuunimHapHblie (MpeaMeTHbIe)

OK 01. Bsibupats croco0sbl
peLIeHus 3a1a4
poeCcCHOHAIBHOM
JeATeILHOCTH
IPUMEHHUTEIHEHO

K pa3JIM9YHbIM KOHTCKCTaM

B yacTtu TpyaoBOro BocnutaHus:
- TOTOBHOCTb K Tpyldy, OCO3HaHHME LEHHOCTU
MacTepcTBa, TPYAOI00HE;

- HHTEpeC K Pa3IMYHBIM chepam
npodecCHOHANBHOM AESITEeIbHOCTH,
OBnanenue YHHUBEPCAJIbHBIMU y4eOHBIMU

IIO3HAaBATCIIbHBIMHN I[eﬁCTBHSIMH:
a) 0a30BBIC JTOTUYECKHE JCHCTBHS:

- CaMOCTOSITEIIbHO (bopMynupoBaTh u
aKTyaJlu3HpoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH NPHU3HAK WIIH
OCHOBAaHHS U1 CpaBHEHHS, KJIaCCHPHUKAIMKA U
00001ICHHS;

- ONpeleNiTh LEIH JeATCIbHOCTH,
napaMeTpLI )51 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJIATDH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paCCManI/IBaCMBIX SABJICHUSAX,

- BHOCUTH KOppeKTI/IBBI B ACATCIIBHOCTDH, OLICHUBATDH
COOTBETCTBHE PE3YJIbTATOB IEJSIM, OICHHBATH

3a1aBaThb

-BIIaJICTh METOJAMH JI0Ka3aTeJbCTB, aJrOPUTMAMHU pEIICHHS
3a7a4; yMeHHe (OPMYIHPOBATh ONPEICICHUS, AKCHOMBI H
TEOPEMBI, IPUMEHSTh HX, TIPOBOIUTH JOKA3aTEIbHBIC PACCYKICHUS
B XOJIe PELICHUs 3a]1a4;

- yMeTh OICPUPOBATh MOHATUSIMHU: CTENCHb YHCIA, JIorapudm
qucJia, YMCHUE BBITTIOJIHATH BBIYHCIICHHUEC 3HAUYEHUH n
npeoOpa3oBaHusl BBIPAXKEHUH CO CTENEHSIMH H JIoTapuQMami,
npeoOpa3oBaHus APOOHO-PAITMOHATBHBIX BHIPAKEHHI,

- YMETH OIICPUPOBATH IIOHATUAMMU. paOHAJIbHBIC,
HUppalroHaJIbHbIC, TOKA3AaTC/IbHBIC, CTCIICHHBIC, JIOI‘apI/I(I)MI/I‘ICCKI/IC,
TPUTOHOMETPUYECKHE YPABHCHHUS U HEPABEHCTBA, UX CHCTEMBI,

- yMeTh ONEPUPOBATH MOHATHAMHU: (YHKLUS, HENpepbIBHAS
GyHKIMS,  NPOU3BOJHAS,  IMEPBOOOpa3Has,  OMNpelesICHHBIN
WHTETpal, yMETh HAaXOMUTh MPOU3BOJIHBIC  DIEMEHTAPHBIX
(GYHKLIUH, HMCIONB3Yysl CIPABOYHBIE MAaTEpHUalbl; HCCIEI0BATH B
HpOCTeﬁmHX cirydasax q)YHKI_II/II/I Ha MOHOTOHHOCTHb, HaXOIUTb
HauOoNbpIINE ¥ HAUMEHbIINWE 3HaueHWs (QYHKIUH; CTPOUTH
rpapuKd  MHOTOWICHOB  C  HKCIIOJb30BAHHMEM  armapara
MaTeMAaTUYECKOTO aHalnW3a; TMPUMEHATh MPOU3BOIHYIO IPH
PCHICHUN 3aga4d Ha JABUKCHHUC, peuiaTh IPaKTUKO-
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PHUCKU TOCJEICTBUHN EATEIbHOCTH;

- pa3BUBaTh KPEaTHBHOE MBILIUICHUE MPHU PEIICHUN
JKU3HEHHBIX TPO0JIeM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ICHCTBUS:

- BJIaJIeTh HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKON 1
NPOEKTHOM JEeSATETHHOCTH, HABBIKAMH Pa3pelIeHuUs
npooIeM;

- BBIABIATH NPUYMHHO-CIIEJCTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 3a/1a4yy, BBIABUTaTh THIIOTE3y €€
perieHus, HAXOIHUTh apryMEeHTBI TUTS
JIOKa3aTeNbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUH PEILICHUS;

- aHaTU3UpPOBATH IMOJyUYEHHBIE B XOJ€ pPEIICHUs
3aJa4d pe3yNabTaThl, KPUTUYECKH OLEHHBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTH 3HAHHs B IO3HABATEIBHYIO U
NPaKTUYECKYI0 00JIaCTH KU3HEACATEIbHOCTH;

- YMCTL I/IHTCI‘pI/IpOBaTB 3HAHUA n3 pa3HBIX
NpeaMETHBIX o0acTeil;

- BbIIBUT'AaTh HOBBIC nacu, HpeIIHaFaTI)
OpI/IFI/IHaJII)HBIC moaxoabl 1 peIHeHI/ISI;

u CITOCOOHOCTH nx HCIIOJIE30BaHMS B

MMO3HABATEILHOUN U COL[HB.J'ILHOfI IPaKTHUKE

OpPHEHTHPOBAHHBIE 33/Ja4d Ha HAWOOJbIINE W HAMMCHbIINE
3HAYEHHMs, HA HAaXOXKACHUE MYTH, CKOPOCTH U YCKOPEHWUS;

- YMETh ONEPUPOBATh MOHATUSIMH: palHOHAIbHAS (QYHKIUS,
ToKasaTebHass (QYHKIWSA, CTEeNeHHas QYHKIHS, JoTapruMuaecKas
(GyHKIMS, TpUTOHOMEeTprUdeckue (GyHKIMU, oOpaTHBIE (QYHKINU;
YMEHHE CTPOWUTH TrpadUKyd HM3Y4YEeHHBIX (YHKLIWH, HCIIOIb30BaTh
rpad UKy PH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH
3a7a4 U3 IPYruxX y4eOHbIX MPEJAMETOB U 33/1a4 U3 PeaIbHOH KU3HH;
BBIpaXaTh (hopMysaMu 3aBUCHMOCTH MEK1y BEIMYNHAMHU;

- YMETh pemaTth TeKCTOBBIE 33/1a4d Pa3HBIX THIIOB (B TOM YHCIE
Ha TPOIEHTHI, TOJM W YacTH, Ha IBIKEHHE, paboTy, CTOMMOCTH
TOBApOB M YCIyr, HAJOTH, 3aJadyd U3 O0O0]acTH yHpaBlICHHS
JUYHBIMU U CEMEHHBIMH (DUHAHCAMH); COCTABJISITH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA M WX CHUCTEMBI 10 YCIOBHIO 3aJauH,
HCCIIeI0BATh MOJTy4EeHHOE perieHue u OLIEHUBATD
MIPaBIOIOI00HOCTh PE3yIbTATOB;

- YMETh ONEpPUPOBATh MOHATHUAMHU: cpelnHee apupMETHYECKOe,
MeaMaHa, HauOoJblllee W HAWMEHBbIIEE 3HAYCHHs, pa3Max,
IMCIEepCHs], CTaHIApPTHOE OTKJIOHEHHWE YHCIIOBOTO Habopa; yMeTh
U3BJIEKaTh, MHTEPIPETUPOBATH MHPOPMAIHIO, NPEICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpPa)Karollyl0 CBOWMCTBa
peaybHBIX MPOIECCOB U SIBIICHHH; MPEICTABIATh MH(OOPMALUIO C
MOMOIIBI0 TaONHII M JUarpamMM; HCCIIEJ0BATh CTATUCTUYECKHE
JaHHBIe, B TOM YHCJE C MPUMEHEHHEM TpauYecKux METONOB H
AJIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHITUAMU: CITYYalHBINA OIBIT U CITy4aifHOe
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS, YMEHHE BBIYHCIISTH
BEPOSITHOCTb € HCIOJIB30BAaHHEM  TIpaUuECKUX  METOJIOB;
NPUMEHATh (OPMYIBI CIOKEHHS W YMHOXEHHS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akTel ¥ (QOpPMYyNIBl TPHU pELUICHWH 3ajady;
OLICHWBATh BEPOSTHOCTH pEAbHBIX COOBITHH; 3HAKOMCTBO CO
CIyJallHBIMM ~ BEJMYMHAMH; yMEHHE TMPHBOAHWTH  PUMEPHI
NpPOSIBJICHUS]  3aKOHA  OONBIIMX YWCEeT B TPUPOTHBIX W
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OOILIECTBEHHBIX SBJICHUSAX;

- YMETh ONECPUPOBATH MOHATHUSAMHU: TOYKA, MpsSMas, IIOCKOCTD,
MPOCTPAHCTBO, JBYIPAHHBIA YIrOj, CKPEIIMBAIOLIUECS MPSIMBIC,
napajyieIbHOCTh M MEPIECHAUKYIAPHOCTh MPSIMBIX U IUIOCKOCTEH,
YroJ MEXIy MPSIMBIMH, YTOJ MEXIy HIPSIMOW U IJIOCKOCTBIO, YrOJ
MEXIy IUIOCKOCTSAMH, pAacCTOSHHE OT TOYKH [0 IUIOCKOCTH,
paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXIY IIOCKOCTAMU,;
YMEHHUE HCIOJIb30BaTh MPH PEIICHUH 3a7ay M3Y4YCHHBbIC (aKThl W
TEOPEMbI TUIAHUMETPUHU; YMEHHE OIICHHUBATh pPa3Mepbl OOBEKTOB
OKPYIKaroIlero Mupa;

- yMEThb ONEPUPOBATH TOHITHSIMHU: MHOTOTPAaHHHK, CEYCHUEC
MHOTOTpaHHMKA, KyO, Mapajuielenunen, TMpu3Ma, MUpaMuja,
¢durypa u MOBEpXHOCTh BpalllCHUs, [IWJIHHIP, KOHYC, map, cdepa,
ceueHuss (UIYyphl BpalleHHs, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHAPA, KOHYyCa, IUIOIIAh MOBEPXHOCTH MUPAMHIIbI, MPHU3MBI,
KOHyca,  LWIMHApa, IUIom@aas  cepsl, 0o0beM  KyOa,
NPSMOYTOJIBHOTO — Mapajuie/ienuneaa,  NUPaMHIbl,  MPHU3MBI,
WIMHAPA, KOHYCa, [apa; yMeHHe H300pakaTh MHOTOTPAHHHKH H
MOBEPXHOCTH BPAIICHUS, MX CEYEHHUS OT PYKH, C TOMOIIBIO
YEPTSIKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; yMEHHE
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABAThH
MPaBUJIbHBIC MHOTOTPAHHUKH;

- YMETh ONEPHPOBATH MOHATUSMH: IBIKECHHE B MPOCTPAHCTBE,
mo100HbIe (DUTYpBI B MPOCTPAHCTBE; HCIOJIL30BATh OTHOIICHHUE
IUIOINAZCH TMOBEPXHOCTEH W O00BEMOB MOJOOHBIX (GUIYp MpH
peIlICHIH 3a/1ay;

- YME€Th BBIYHCIIATH T'€OMETPUYECCKHE BEIMYMHBI (JUTMHA, YroJ,
IUI0IIa/b, 00BEM, TUIOIIAAL TTOBEPXHOCTH), UCIIOJIB3YSI U3YYCHHBIC
(hOpMYITBI 1 METO/TBI;

- YMETh ONEPUPOBATh TOHATUSAMH: TPSIMOYTOJbHAS CHCTEMA
KOOpJIMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIMHATHI BEKTODA,
CKaISPHOE TMPOM3BEACHUE, YIrOJ MEXAy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEICHNE BEKTOPA HA YHCJIO; HAXOJUTh C TIOMOIIIBIO
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U3y4EHHBIX (JOPMyYJT KOOpAMHATHI CEPEMHBl OTPEe3Ka, PACCTOSHUE
MEX]y ABYMS TOUKAMU;

- YMeTb BbIOMpaTh MOAXOAIIUN U3yUEHHbIM METO JUlsl peIleHHs
3a7layl, paclo3HaBaTh MaTeMaTH4decKue (akThl U MaTeMaTUYECKHe
MOJIETI B NIPUPOJAHBIX U OOIIECTBEHHBIX SBJIECHUSIX, B HCKYCCTBE;
yMEHHE TPUBOAUTH IPUMEPbl MaTEMAaTUYECKUX  OTKPBITHUIl
POCCHIICKOM 1 MUPOBOW MAaTEMaTUYECKON HAYKH.

- yMeTb ONEpPHpPOBaTb IOHATHAMH: OIpENeIeHHe, AaKCHOMa,
TeopeMa, CJEJICTBHE, CBOMCTBO, IPHU3HAK, JOKA3aTeNbCTBO,
paBHOCHIIbHBIE (OPMYIIMPOBKHU; yMEHHE (hOPMYIMPOBATH OOpaTHOE
U TPOTUBOIIOJIOXKHOE YTBEpXKJIEHHE, NPUBOJUTH HpPUMEPHl U
KOHTPIPUMEPHI, UCTOIb30BaTh METO/I MaTEMAaTHUECKOW UHAYKIIH;
IIPOBOJUTH JIOKA3aTeNIbHbIE DPACCYXKIEHHUs IpH pelIeHUH 3ajad,
OLICHUBATh JIOTUUECKYIO IPABUIBHOCTD PACCYKICHUIA;

- yMeTb ONEpUPOBATh MOHATUSIMU: MHOXKECTBO, MOJAMHOXKECTBO,
Olepalyy HajJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIH ammapaT Ui OMHMCaHUS PEAJbHBIX MPOLECCOB U
ABJICHUM NP PELICHUM 33/a4, B TOM YHCJIE U3 APYIHX y4eOHBIX
MIPEIMETOB;

- YMETh ONEepUpOBaTh MOHATUSAMU: rpad, CBsI3HBIN rpad, aepeso,
LUK, Tpad Ha IJIOCKOCTH; YMEHHME 3aJaBaTh U ONHUCHIBATH Tpadbl
pa3NUYHBIMM CHOCO0AMHM; HCIIONB30BaTh TIpadbl MPH pPELICHUU
3ajad;

- yMeTb CBOOOJHO OMNEPUPOBaTh MOHATUAMH: COYETaHMUE,
MepECTaHOBKA, YUCIO COYETAaHWH, YHCIIO TEPECTAHOBOK; OMHOM
HbroToHa; yMeHue MNPUMEHATh KOMOMHATOpHbIE (aKThl U
paccyXIeHHUs Ul pelIeHus 3a1a4;

-yMETb ONEPUPOBATh MOHITUSAMHU: HATypalbHOE YHUCIO, LEJIOE
9HCI0, OCTAaTOK IO  MOJYNIO,  palMoOHaJbHOE  YHCIIO,
UppalMOHATIbHOE YHCIO, MHOXXECTBA HATYpPalbHBIX, LEJbIX,
palMOHATBHBIX, JIEHCTBUTENBHBIX YHCENT; YMEHHE HCIOIb30BaTh
NPU3HAKA  JIEJMMOCTH, HAauUMEHbUIMH OOIMH  JIenuTens |
HanMeHbIIee olliee KpaTHOe, anropuT™ EBKinma mpu permeHuu
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3aJa4; 3HAKOMCTBO C Ppa3IMYHBIMU IO3ULMOHHBIMU CHCTEMaMH
CUHUCJICHUS,;

- yM€Tb CBOOOJHO ONEPUPOBATh MOHATUSMH: CTENEHb C LIEJIbIM
IOKa3aTeJeM, KOpPEeHb HATypaJbHOH CTENEHH, CTENeHb C
palMOHAIBHBIM  TIOKa3aTeleM, CTENeHb C  JICHCTBUTENIbHBIM
(BelIEeCTBEHHBIM) IOKa3aTeNeM, Jorapum umcia, CUHYC, KOCHHYC
U TaHT€HC TIPOU3BOJILHOIO YUCIIA;

- YMETb ONEpUPOBATh MOHATHAMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUH U
HEPaBEHCTB, PAaBHOCWIBHOCTh YPAaBHEHWH, HEPAaBEHCTB U CHUCTEM,
palMoOHaJbHbIE, HppalMOHAJIbHbIC, IOKa3aTeJIbHbIE, CTECIEHHbIE,
JorapupMUUYECKue, TPUTOHOMETPHUUECKUE YPaBHEHUS, HEpaBEHCTBA
U CUCTEMBI; YMEHHUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
MIOMOUIBIO PA3IMYHBIX NIPUEMOB; pelIaTh YpPaBHEHUs, HEPABEHCTBA
U CHUCTEMBI C IapaMeTpOM; IPHMEHITh YpPaBHEHUS, HEPaBEHCTBA,
UX CHCTEMbl Ul pELIeHHs MaTeMaTH4ecKUX 3aJady W 3ajad U3
pas3IUyUHbIX 00JacTell HAYKH U pealibHOM XKU3HH;

-yMeTh CBOOOAHO OINEPUPOBATH MOHATUAMM: TpaduK (QyHKLIUH,
oOpaTtHast QYHKIMs, KOMIO3ULUSA (YHKIMH, JTUHEHHAs (QyHKIMS,
KBajgpaTUuHas  (QyHKIMs, CTeneHHas (QYHKIHUA C  LeJNbIM
rokasaTejeM,  TPUTOHOMETpUYECKHEe  (QYHKIHHM,  OOpaTHbIE
TPUTOHOMETPUYECKHE ¢byHKIMY, nokasaresbHas u
norapupmuyeckas QyHKIHH; yMEHHE CTPOUTh Ipapuku (QyHKIMH,
BBITIOJTHATH MPeo0pa3oBanus rpadukoB (yHKITHIA,

yYMEHHE UCNONb30BaTh rpaduku (QyHKIUE i1 U3ydeHus
MPOLIECCOB M 3aBUCUMOCTEHl MpU pelIeHWH 3afad U3 JApPYTrux
y4eOHBIX IPEIMETOB U U3 PEAIbHOM KU3HHU; BbIpaXKaThb (HhopMyIaMu
3aBUCHMOCTH MEX1y BEJIMYNHAMU;

yMeHHue cBOOOJIHO ONEepUpOBaTh MOHATUAMH: YETHOCTh (DYHKINH,
NEPUOTUIHOCTh ¢byHKINY, OTpaHHYCHHOCTH GyHKIHH,
MOHOTOHHOCTh (YHKLMH, IKCTpeMyM (yHKIMH, HanOoiblee M
HaVMEHbIIee 3HAYeHHs (QYHKIMHM Ha TPOMEXYTKE; yMEHHE
MIPOBOJUTH HCCIIEOBaHNUE (QYHKITIH;
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YMEHHE HCIOJb30BaTh CBOWCTBA W Tpadukd GYHKIUH U
pelieHus ypaBHEHWH, HEpPAaBEHCTB W 3a7ady C [apamMeTpaMy;
n300pakaTh Ha KOOPJAWHATHOW IIJIOCKOCTH MHOYECTBA PEIICHHM
ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OIIepUPOBATH TOHSTHSIMHU:
MOCJIEI0BATEIEHOCTD, apudmeTHyeckas nporpeccus,
reoMeTpryIecKast nporpeccus, OCCKOHEYHO yOBIBaromas
reoMeTpuyecKast nporpeccus; yMEHHE 3aaBaTh

[I0CJIEI0BATEIBHOCTH, B TOM 4YHCJE C IOMOIIBI0 PEKYpPEHTHBIX
dopmy;

- yMeTh ONEepUpPOBaTh MHOHATHSIMU: HENPEPHIBHOCTH (YHKLUH,
acUMIITOTHl rpaduka (QyHKIMM, NepBas M BTOpas MNPOU3BOAHAsS
(GYHKLIMHU, TEOMETPUYECKUH M (PU3MUECKUI CMBICI IPOU3BOIHOIM,
nepBooOpas3Has, ONpENeNICHHbIH MHTErpajg; yMeHHe HaXOIUThb
acUMNTOTHI rpaduka (yHKUUM; YMEHHE BBIUUCIATH MIPOU3BOIHBIE
CYMMBbI, TPOU3BEIEHHS, YacTHOIO U KOMIO3ULUH (QYHKIHA,
HaXOJWUTh ypaBHEHHUE KacaTeJIbHOH K rpaguKy QyHKIUH;

YMEHHE HCNOJb30BaTh IPOM3BOAHYIO IUII  HCCIIEIOBaHUSA
(GyHKLIUH, 1715 HAXOKACHUS HAWTY4IlIero peleHus B IPUKIIaIHbIX,
B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHUX M (PM3NYECKUX 3ajayax,
JUIsL OIIPENeNIeHUs] CKOPOCTH M YCKOPEHUS; HaXOAMTh IUIOLIAIN U
00beMbl (QUIyp C TOMOIIbI0 HHTErpayia; IMPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTO MO/JICIUPOBAHUS c HOMOIIBIO
i depeHnnanbHbIX YpaBHEHUIT;

- yMeTb ONEpHPOBaTh MOHATHSAMHU: KOMIUIEKCHOE 4YHCIIO,
CONPSDKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Mcyia, (opMa 3amucH KOMIUIEKCHBIX —YHCell
(reomeTpuyeckasi, TPUrOHOMETpHUUECKas U anredpandeckas); yMeTb
MPOM3BOJIUTH apU(PMETHYEeCKHe JeHCTBUS C KOMIUICKCHBIMH
YHUCIaM{; TIPUBOAMTH IPHUMEPHI HCIIOJIB30BAaHUA KOMIUIEKCHBIX
qUCel;

- yMeTh CBOOOAHO ONEpPHPOBATH TOHATHAMHU: CpelHee
apupmeTHyeckoe, MenuaHa, HauOosplllee M HauMEHbIIee
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3HAYEHUs, pa3Max, AUCIEPCHs, CTaHIAPTHOE OTKIOHEHUE JUIA
OIUCaHUs YHCIIOBBIX JlAaHHBIX; YMEHHE HCCIIE0BATh
CTaTUCTUYECKUE JaHHblE, B TOM 4YHUCIE C IPUMECHEHUEM
rpadMuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; Tpaduyecku
HCCIIeIOBaTh COBMECTHBIE HAOIOACHUS C IOMOILNBIO JHarpamMm
pacceuBaHUs U TUHEHHON PETPECCUU;

- YMEeThb HAXOJWUTh BEPOATHOCTH COOBITHH C HCHOJIH30BAHUEM
rpaduuecKuX METOAOB; IPUMEHATH AJIsl peIIeHHs 3a7a9 (OPMYIIbI
CIIO)KEHMsI U YMHOXEHHs BepOsSITHOCTeH, (opMyidy IOJIHOM
BeposATHOCTH, (opmyny bepHymin, komMOMHAaTOpHBIE (AKTHl U
(GopMyIbl; OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMeHHUe
OIEpUPOBATh IOHATUSAMU: CIIy4alHas BEIUYMHA, PacCIpeleeHHe
BEPOSATHOCTEH, MAaTEeMATUYECKOE  OXMJIAHUE, JUCHEPCHA U
CTaHJAPTHOE OTKJIOHEHHWE CIly4YalHOW BEIMYUHBI, (QYHKIHH
pacopeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, MOKa3aTEeJIbHOTO U
HOPMaJbHOI'O paclpeiesieH!i; yMEHUE HCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX paclpeieNeH’il JUIsl peuieHus 3a4ad; 3HAaKOMCTBO C
MOHATUAMU: 3aKOH OOJIBLIMX 4YHCEN, METOAbl BbIOOPOYHBIX
HCCIIEJOBAaHUM; YMEHUE IMPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOJHBIX U OOIIIECTBEHHBIX SBJICHUSAX;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHAMM: TOYKA, IpsMasd,
IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  Yroi,
JABYTPAHHBIM  yroJI, TPEXIPAHHBIA yroij, IepeceKaroluecs,
napajuleJibHble M CKpELIMBAIOIIMECS NpsSMble, NapauieIbHOCTh U
NEPNEeHIUKYIAPHOCT MPSAMBIX M IJIOCKOCTEH, Yroid MExXIy
NPSIMBIMU, YTOJl MEXKIY MPSAMOM M MJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMH; YMEHHME MCIIOJIb30BATh MpPU  PEIIEHUU 3a]ad
n3ydeHHble (PAaKThl M TEOPEMBl IUIAHUMETPUHU; YMEHUE OLICHUBATb
pa3mepsl OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OIEepPHPOBATH
MOHSTUAMMU: MHOT'OTPaHHUK, CeueHue MHOT'OTpaHHHUKa,
NPaBWIBHBIM MHOTOTPAaHHMK, NpHU3Ma, NHpaMuaa, ¢urypa W
MOBEPXHOCTH BpAICHUs, WINHAP, KOHYC, map, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEYEHMs KOHYCa M INIMHAPA, MapaJlIesIbHbIE OCH
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WIA OCHOBaHMIO, CEYEHHUE Ilapa, IUIOCKOCTh, Kacarouasics chepsl,
LWINHAPA, KOHYCa; yYMEHHE CTPOUTh CEYEHHE MHOIOTPAHHUKA,
n300pakaTb MHOTOTPAHHUKH, (PUIYpbl U NOBEPXHOCTU BpPALICHUS,
UX CEUeHMs, B TOM 4YHCIIE€ C TOMOILBI 3JIEKTPOHHBIX CPEJCTB;
yMeHHE  INPUMEHATh  CBOWCTBAa  I€OMETPHUYECKHX  (uryp,
CaMOCTOATENIBHO (POPMYJIUPOBATH ONPENEICHUS U3y4aeMbIX QUTY,
BBIJIBUraTh THIIOTE3bl O CBOMCTBAX M NPH3HAKAX I€OMETPUYECKUX
¢buryp, o00CHOBBIBaTb MJIM ONPOBEPraTh MX; YMEHHE NPOBOIMUTH
Kjaccupukanuio GUryp o pasInyHbIM IPU3HAKAM, BBINOJIHSATH
HE00XO0IUMBbIE IOTOHUTEIbHBIE IOCTPOCHMUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: ILIOUIA/b QUTYPHI,
o0beM (urypbl, BeIUMYMHA YIia, PacCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAcCTOSTHUE MEXJy IpsIMBIMH, PAcCTOSHHE MEX1y
IUIOCKOCTAMM,  IUIOIanb  cdepbl, IUIOWAAb  [OBEPXHOCTH
MpaMuabl, TPHU3MbI, KOHyca, LWIMHApa, o00BeM  Kyoa,
IOpSMOYTOJIBHOTO  Napajuleienunena,  OUpaMUAbl,  MPHU3MBI,
LIMHpPA, KOHYca, I1apa; YMEHHUEe HaXOAUTh OTHOLIEHHE 00bEMOB
MoI00HBIX (UTYD;

- yMeTb CBOOOJHO ONEPHPOBATH IOHATUSIMH: JBIKCHHE,
napajyielbHblii  TIEPEeHOC, CUMMETpHUs Ha IJIOCKOCTH M B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHHE MOA00Us, TOJ00HBIE
¢Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOAO0OHBIE (QUIYpHI, B
TOM 4HCJI€ B NPUPOJAE, MCKYCCTBE, AapXHUTEKType; YyMEHHE
UCTIONIb30BaTh reoOMeTpHUYECKHe OTHOILICHHH, HaXOJHUTh
reOMEeTPUYECKHE BEJIMYMHBI (UIMHA, Yroj, IUIomaab, 00beM) Mpu
peLIeHuH 3aJad U3 APYTUX yueOHBIX NMPEIMETOB U M3 pealbHOU
KU3HY,

- yMeTb CBOOOJHO ONEPUPOBaTh MOHATUAMU: INPSMOYTOJIbHAsS
cucTeMa KOOpPAWHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOpPOB, NPOM3BEJICHHE BEKTOpa Ha YHCIO,
pa3nokeHHe BeKTopa M0 0as3ucy, CKaJsIpHOE IPOU3BEICHHUE,
BEKTOPHOE TPOU3BEICHUE, YrOJd MEXIY BEKTOpaMH; YMEHHE
WCTIOJIb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOJ JJISl pEeIIeHHS
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TeOMETPUUYECKUX 3a7ad U 3343y JPYTuX Y4eOHBIX MPEIMETOB;
ONEepUpOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3, omnpenenuTesib
MaTpHLbl, TEOMETPUUYECKUIA CMBICI ONTPEAETUTEINS;

- YMEeThb MOJENHMpOBAaTh pEAJbHbIE CHTyallUM Ha A3BIKE
MaTEeMaTHKH; COCTABIIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
HUX CHUCTEMBl IO YCIIOBUIO 3aJaud, MHCCIEN0BaThb IOCTPOCHHBIE
MOJIENIN C UCIIOJIB30BAHUEM ammapara anreOpbl, HHTEPIPETHPOBATH
MOJIyYEHHBI Ppe3yNbTaT; CTPOUTh MAaTEMaTHYECKUE MOJEIU C

MIOMOLIBI0 TEOMETPUYECKUX IOHATHMM M BEIUYMH, pellaTh
CBA3aHHBIE C HUMHM [PAaKTUYECKHE  3aladyd; COCTABIIATH
BEPOATHOCTHYI0 MOJEIb M HHTEPIPETUPOBATH  IOJYyYEHHBIN
pe3yibTaT;  peliaTh  IPUKJIAAHBIE  3aJa4d  CPEACTBAMHU
MaTeMaTHYECKOr0  aHalu3a, B TOM  4YHCIE  COLUAJIBHO-

KOHOMHUUECKOT0 U PU3UYECKOr0 XapaKTepa,;

- yMEHHE BbIOMpATh MOAXOASLIMNA METOA IJIS PELICHUs 3aJadH;
[OHUMAaHKUE 3HAYMMOCTU MAaTEMaTHKH B M3Y4YE€HUHU IPUPOIHBIX U
OOILECTBEHHBIX IIPOLIECCOB U SBJICHUH; YMEHHE pPAaCIO3HaBaTh
NPOSIBJICHUE  3aKOHOB MAaTe€MAaTUKU B  HUCKYCCTBE, YMEHHE
MIPUBOJUTH IPUMEPHl MAaTEMATUYECKUX OTKPBITHMH POCCUHMCKON H
MUPOBON MaTEMaTU4YECKON HAYKH

OK 02. Ucnons3oBath
COBpEMEHHBIE CPE/ICTBA TTOUCKA,
AHaJM3a U UHTEPIIPETALIH
MHGpOpMAIUH, U
MH(POPMALIMOHHBIC TEXHOJIOTUU
1Sl BBITTOJTHEHHUS 33124
mpodeccnoHaIbHON

e TebHOCTH

B o6macTy IeHHOCTH HAYy4YHOTO MTO3HAHUS:

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM M OOILECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Janore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B
MOJIUKYJIBTYPHOM MHUPE;

- OCO3HAaHHE IIEHHOCTH HAYYHOU JesITeIbHOCTH,

TOTOBHOCTh  OCYHIECTBISTH  HPOCKTHYIO |
UCCIIE0BATENbCKYIO JeSITeTbHOCTD
UHJIMBUIYaJIBHO U B TPYIIIE.

OBnanenune YHHUBEPCAIbHBIMU yueOHBIMU

IIO3HAaBaTCJIIbHBIMH HeﬁCTBHHMH:

- yYMETb OIEpPUPOBaTh MOHATHUAMH: palMoOHaIbHAs (QyHKIMA,
MOKa3aTebHasl ¢$yHKIU, CTETICHHAs byHKIH,
norapupmuyeckass (yHKIMsS, TPUTOHOMETPUUECKHE (DYHKIUH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TpadUKU H3Y4YEHHbIX
GyHKIMH, CIOIb30BaTh rpaMKy MPU U3YyYEHUH NPOLECCOB U
3aBUCHMOCTEH, MNpU pPELIeHWH 337a4 M3 APYruX Yy4eOHbIX
MpeAMETOB U 3aa4 U3 peanbHON )KU3HH; BBIpaXkaTh GopMyIaMu
3aBHCHUMOCTH MEX]ly BETUYHMHAMU;

- YMEThb ONEepUpOBaTh MOHATUSIMH: TOXJIECTBO, TOXXJIECTBEHHOE

npeoOpa3oBaHue, YPaBHEHHUE, HEPABEHCTBO, cucremMa
YPAaBHEHUI W HEPABEHCTB, pPAaBHOCWIBHOCTH YpaBHEHH,
HEPAaBEHCTB M CHCTEM, pAlWOHAIBHBIE, HPPALMOHAIBHEIE,
II0Ka3aTENbHBIE, CTCIICHHBIE, JorapupMUIECKHE,
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B) pabota ¢ uHpopmanme:

- BJIaACTh HaBbIKaMU ITOJIYUCHUA I/IH(I)OpMaL[I/II/I nu3
UCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSTEIHLHO
OCYIIECTBIISITH ITOKUCK, AaHAIN3, CHCTEMATH3AIHIO 1
UHTEPIPETANNI0 WH()OPMAIUU PAa3IHMYHBIX BHIOB
1 GOpM TIPECTABIICHUS;

- co3/1aBaTh TEKCThI B pa3lUuYHBIX (hopmarax c
y4eTOM Ha3HaueHHs HHQPOPMAIMA H IIEJIEeBOH

ayJIUTOpUH, BBIOMpas ONTUMAIbHYIO (GopMy
NpeCTaBICHUS U BU3yaIU3aI1H;
- OLEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh

uHpOpMaIlUK, €€ COOTBETCTBHE IPAaBOBBIM U
MOPaJIBHO-3THYECKIM HOpMaM;

- HUCIIONIb30BaTh CPEACTBAa HMH(POPMAIMOHHBIX U
KOMMYHHUKALIMOHHBIX TEXHOJOIMH B pelleHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX u
OpPraHM3allMOHHBIX  3a7ad ¢  COOJIIOAEHUEM
TpeboBaHuii 9PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pPEeCcypcocOepeKeHus,
IIPaBOBLIX n ITHYCCKHUX HOPM, HOpM
nHGOPMAITMOHHOM 0€3011aCHOCTH;

- BJIAJICTb HAaBbIKAMH PACIIO3HABAHWUA W 3alllUTbL
uHpopmaruy, HHGOPMAIMOHHON Oe30macHOCTH
JUYHOCTH

TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA M CHUCTEMBI;
YMETh pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pa3IMYHBIX IPUEMOB; pELIaTh YypaBHEHUS, HEPaBEHCTBA U
CHCTEMBI C MapaMeTpoM; MPUMEHSATh YpaBHEHHUs, HEPABEHCTBA,
UX CHCTEMBI [UIS peIIeHHs] MaTeMaTHYeCKUX 3a/ad M 33734 U3
pa3IMYHBIX 00JacTel HAYKH U peajbHON )KU3HH,

- yMmMeTb CBOOOJHO ONEPUPOBATH MOHATHSIMH: JBHKEHHE,
napajyielbHbld  TIePeHOC, CHMMETpPUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue MOA00uS, MOT00HbBIE
¢Gurypsl; yMeTb pacro3HaBaTh paBHblE M 110100HBIE (UTYPHI, B
TOM 4YHCJIE B TMPHUPOJE, HCKYCCTBE, AapXHUTEKType; YMEThb
UCIIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOUICHHS,  HaXOIUTh
reOMETPUYECKUE BETUYMHBI (JJIMHA, YroJ, IUION[aab, 00beM)
IpU pPEUICHWH 3aJad M3 JPYTuX Y4eOHBIX NPEeIMETOB U U3
pEabHOM KU3HU

OK 03. IInmanupoBats u
[peaIM30BBIBATH COOCTBEHHOE
podeccuoHabHOE U
ITMYHOCTHOE pa3BHUTHE,
peApUHUMATEIbCKYIO

e TeIbHOCTD B
npodeccroHaIbHOM chepe,
MICTIONIb30BATh 3HAHUS 110

B 061acTH 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:
-- c()OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHW,
3TUYECKOTO ITOBEICHHS;

- CIOCOOHOCTh  OLEHMBAaTh  CUTYyallMI0 |
IMPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACDH
Ha MOpPaJIbHO-HPABCTBCHHBLIC HOPMbI U IICHHOCTH,

- OCO3HaHWE JIMYHOTO BKJIaJa B IIOCTPOCHHUE
YCTOHYHMBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENISAM

- yMeTb  ONEpUpoBaThb  MOHATUSAMHU:  palOHAJbHBIE,
HppaluOHAJIbHBIE, NOKa3aTeJIbHBIE, CTEIEHHBIE,
JorapuMHUYEecKre, TPUTOHOMETPHUUECKHUE  YpaBHEHHS  H

HEPABEHCTBA, UX CUCTEMBEI;

- YMCTHb OIICPpUPOBATHL IMOHATUAMHU: MHOI'OI'PpAHHHUK, CCYCHUC
MHOTOTpaHHHKa, KyO, TapajuleJienuIe]l, Mpu3Ma, MUPaMHIa,
¢urypa M TOBEpXHOCTh BpPALICHUS, LWINHAP, KOHYC, IIap,
ctepa, cedeHus: GUTypbl BpAIICHHS, TUIOCKOCTh, Kacaromiasics
cdepsl, UIMHAPA, KOHYCa, MO b TOBEPXHOCTH MUPAMU/IbI,
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[MpaBOBOM M (PHHAHCOBOM
'PaMOTHOCTH B PA3JIMYHBIX
PKHU3HCHHBIX CUTYyalusaX

U (MUJIM) IpYTMM 4YI€HaM CEMbH, CO3JIaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOIO MPHUHSTUS LEHHOCTEH
CEMEWHOH KU3HHU B COOTBETCTBUU C TPAIAULIMSIMHU
HapoaoB Poccuu;

OBnazeHne YHUBEPCAIBHBIMU PETYJISATUBHBIMU
IECUCTBUSIMH:

a) caMOOpTaHU3aIlUs:

- CaMOCTOSITENILHO OCYLIECTBIIAT
NO3HABATENBHYI0  JESTENbHOCTh,  BBISBIATH
po0JIeMsl, CTaBUTh u ¢dbopmMyIMpoBaTh
coOCTBEHHBIE  3aJaud B 00Opa3oBaTesIbHOU

JESITeIbHOCTU U KU3HEHHBIX CUTYAIHSIX;
- CaMOCTOSITENIbHO COCTAaBJIATH IUIAH pPEIICHUs
npoOsieMbl € y4eTOM MMEIOIIUXCSl PEecypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPENOYTECHUH;

- JaBaTh OLIEHKY HOBBIM CUTYaLUsM;
CIocoOCTBOBaTh (POPMHUPOBAHUIO U IPOSIBICHUIO
IIUPOKON 3PYAUIMH B pa3sHbIX 00JACTAX 3HAHUIMA,
MOCTOSIHHO TOBBIINIATh CBOM 00pa3oBaTeibHbIN U
KyJIBTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh HpPUEMBbl PeQIEeKCUH A OLEHKU
CHUTYyalllu, BEIOOpA BEPHOTO PELICHNUS;

- YMETb OLEHMBATb PHUCKM M CBOEBPEMEHHO
NPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MpU3MBbI, KOHyCa, LWIMHIpA, IUomanb chepbl, o0beM Kyoa,
NPSIMOYTOJIBHOTO — TapauIejIeuIeia, NHPaMHJIbI, PU3MBI,
IWIMHPA, KOHYCA, [Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKU
U MOBEPXHOCTH BpAILCHHS, UX CCYCHHUS OT PYKH, C MOMOUIBIO
YEePTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE,  yMETh
pacro3HaBaTh MPaBHIbHBIC MHOTOTPDAHHHKH;

- YMETh OIEPHUPOBATH IOHATUSIMHU: IPSIMOYTOJbHAS CHCTEMa
KOOPJIMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPJIHHATHI BEKTOPA,
CKaJISIPHOE TPOU3BEICHUE, YroJl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, TPOU3BEJICHHE BEKTOpPA HA YHCJIO; HAXOAHUTh C
TIOMOIIBIO U3YYCHHBIX (JOPMYJT KOOPIUHATHI CEPEIUHBI OTPE3Ka,
PacCTOSIHUE MEXITy ABYMS TOYKAMHU

OK 04. O¢pdexTuBHO
B3aMMO/IEHCTBOBATH U paboTaTh
B KOJUIEKTHBE M KOMaH 1€

TOTOBHOCTB K CaMOPa3BHUTHIO,
CaMOCTOSITETEHOCTH U CAMOOTIPECIICHHUIO;
-OBJIa/ICHUE HaBbIKaMU yuebHo-
WCCIIETIOBATENILCKON, MPOEKTHOW W COLHAIBHOU
NeSITETbHOCTH;

OBnanenune YHHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JICHCTBHUSMU:

0) coBMeCTHasI IeITeTLHOCTD:

- yMeThb ONEpUpPOBaTh MOHATHAMH: CIY4alHbI ONBIT U
CllyqaifHOe COOBbITHE, BEPOSITHOCTD CIy4aifHOTO COOBITHS; YMETh
BBIUUCIIATH BEPOATHOCTh C HCIIONB30BAHMEM TpaUuecKux
METOJIOB; TPHUMEHATh (OPMYNbI CIIOKEHUS ¥ YMHOXXCHHS
BEpOSATHOCTEH, KOMOHMHATOpHBIE (akThl u (GOpMynasl mpU
pelIeHNH 33/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4allHBIMU BEJIMYMHAMH; YMEHHE NPHBOANTH
IIPUMEPBI NPOSIBICHUS 3aKOHA OOJBLINX YHCEN B NPUPOIHBIX U
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- TMOHUMAaThb M MHCIIOJIb30BaTh MPEUMYILECTBA
KOMaH/JHON U WHAUBHUIYaJIbHON pabOThI;

- IPUHMMATh LEIHM COBMECTHOM JAESITENIbHOCTH,
OpPraHHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUA IO
€e JOCTIKEHHUIO: COCTaBJIATh IUIAH JECHCTBUH,
pacupenenarb  poJld € y4eTOM — MHEHUH
YYaCTHUKOB OOCYXIaThb pe3ylbTaThl COBMECTHOM
paboThI;

- KOODAMHUPOBATH ¥ BBINOJHATH paboTy B
YCIIOBHSIX peanbHoro, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYILIECTBJISITb IO3UTUBHOE CTPATErHYecKOe
MOBEJICHUE B PA3NIMYHBIX CUTYAIUSIX, MPOSIBIATH
TBOPYECTBO u BOOOpakeHHeE, OBITh
WHUIMATUBHBIM.

OBnaseHue YHUBEPCAIBHBIMU PETYJISTUBHBIMU
IEUCTBUSIMU:

OOILIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMU: CTEHEHb C IEJIBIM
IoKa3aTejgeM, KOpPEHb HaTypajlbHOM CTENEHH, CTENeHb ¢
palMoOHAJBHBIM TOKa3aTeseM, CTeNeHb C JIeHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTesieM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOIHO OIEPHPOBATH MOHATHAMHU: TpaduK (yHKITHH,
oOpatHas  QyHKIWSA, KOMITO3WIUS  (YHKIMH, JIWHEHHAs
¢GyHKLUMsA, KBajgpaTuyHas (QyHKIMS, CTENeHHas QYHKIUS C
HeablM  IIOKa3aTesleM,  TPUTOHOMETpuYeckue  (pyHKIUH,
oOpaTHble TpPUTOHOMETpHUYECKHE (YHKIMH, IOKa3aTeJabHas H
agorapupmuyeckas  (QyHKIMM; yMETb CTPOUTh  TIpaduKH
(yHKLUH, BBIOJIHATH IpeoOpa3zoBaHus Tpa(UKoOB GYHKIHII;

- yMeTh WHCIOJIb30BaTh Tpaduku (QYHKOMA I H3ydeHHUS
MPOIIECCOB M 3aBUCUMOCTEW MNpPU PEUICHWH 3a/1ad U3 JPYyTUX
y4eOHBIX TIPEAMETOB W W3 pealbHOM JKWU3HU; BBIPAXKATDH
(hopMynaMu 3aBUCHIMOCTH MEXKIY BeTHUNHAMH;

- CBOOOJHO OIEPUPOBATh TOHATUSAMH: YETHOCTh (DYHKIIHH,
NEPUOUYHOCT,  (DYHKIMH,  OTPAaHHYEHHOCTh  (YHKIUH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (DyHKIMH, HAuOOJbIIeEe U
HauMEHbIIee 3Ha4YeHUs (YHKIMM Ha MPOMEXKYTKE; YMETh
MIPOBOJUTH UCCIIEIOBaHUE (PYHKITUH;

- YMeThb HCHOJb30BaTh CBOWCTBA W Tpaduku (QYHKIUNA IS
peleHnsi ypaBHEHHH, HEPAaBEHCTB M 3aJad C IapaMeTpamuy,
n300pakaTh Ha KOOPIAWHATHOW TNIOCKOCTH MHOXKECTBA PEIICHHMA
ypaBHEHUH, HEPABEHCTB M UX CHCTEM

OK 05. OcymiecTBIIsATh YCTHYIO
1 TMCbMEHHYI0 KOMMYHUKALIHIO
Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiu ¢
y4eTOM 0COOEHHOCTEH

COLIMAJIHOTO M KYJIBTYpHOTO

B o0mactu 3¢TeTHYECKOro BOCIIUTAHHMS:

- OJCTETHMYECKOE OTHOIIEHHE K MHpPY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBa, CIIOpTa, TPyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCIPHHHUMATh Pa3IMYHBIC BUIBI
HWCKYCCTBA, TPAaJWIMU KU TBOPYECTBO CBOETO U

- YMETb ONEPHPOBATh MOHATHIMU: CPEAHEe apuPMETHUECKOE,
MeauaHa, HauOoibllee M HAWMMEHBIIEE 3HAYEHHS, pa3Max,
JMCHEpPCHs, CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
YMEHHE  W3BJIEKaTh,  WHTEPHPETHPOBATH  HH(OpMAIHIO,
NIPEJCTAaBICHHYI0 B TaONHMIax, Ha JAWarpaMMmax, rpadukax,
OTpPaXKaIOIIyI0 CBOWCTBA pEAJbHBIX IIPOLECCOB U SIBICHUH;
IPEJCTABIATh MH(OPMALMIO C MOMOIIBIO Ta0JUI] M AUarpaMM;
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[KOHTCKCTa

JPyTUX HapoJIOB, ONIYyIIATh
BO3/IEHCTBUE UCKYCCTBA;

- Y6C)KI[CHHOCTL B 3HAYUMOCTHU JIA JIMYHOCTHU U
oOmiecTBa  OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUUECKUX KYJbTYPHBIX TPAIUIHNA U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTh K CAaMOBBIPKEHHIO B Pa3HBIX BHAAX

OMOIIMOHAJIBEHOC

UCKYCCTBA, CTPEMIICHUE MPOSABIATH KadecTBa
TBOPYECKOH JINYHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHMKATHBHBIMU 1€HCTBUAMHU:

a) oOImIeHue:

- OCYLIECTBJIATh KOMMYHHKALMM BO BceX cdepax
JKU3HU;

- pacro3HaBaThb HCBep6aJ'IBHbI€ cpeacTtsa
O6H.I€HI/I}I, INOHUMATb 3HAYCHHC  COLHAJIbHBIX
3HAaKOB, paciio3HaBaThb IpCAITOCBIIIKH

KOH(JIUKTHBIX CUTYaIUH U CMSATYATh KOH(IUKTHL;
- Pa3BepHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY
3pEHMS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

UCCIIeIoBaTh CTaTUCTHYECKHE JaHHble, B TOM 4HCIE C
MPUMEHEHHEM TpadUUIeCKUX METOJIOB U AJIEKTPOHHBIX CPECTB;
- YMETh ONEepUpPOBaTH MOHATUSMHU: TOYKA, MpsMasi, MIOCKOCTH,
MIPOCTPAHCTBO, BYTPAHHBIN YIoj, CKpELIMBAIOIIMECS IMpPSIMBIE,
MapajuIeIbHOCTh M NEPHEHAMKYJSIPHOCTh  MPSMBIX U
IUIOCKOCTEM, yrojl MeXIy MNpsIMBIMH, YIoJd MEXKIY HpSIMON M
IUIOCKOCTBIO, YIOJ MEX/Y IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKHU
70 IUIOCKOCTH, PACCTOSIHUE MEXIy HpPSIMbIMH, PpacCTOSHUE
MEXy IIJIOCKOCTSIMU;

- YMETh UCTOJIb30BaTh MPU PEUICHUH 3a/1a4 U3y4yeHHbIE (DaKThI 1
TEOpEeMbI IUNIAHUMETPUHN; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB
OKPY2KAOILEr0 MUpa

1K 1.1. BEImOJIHATE NeUCTBUS
[10 IPOBEJICHUIO aBapUIHO-
criacaTebHbIX paboT Mpu
ITOKaJIM3alKY U JTMKBUJIALUN
[OCJIEACTBUNA YpE3BbIYANHBIX
CUTYallUi.

B vactu Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpPYAY, OCO3HAHWE ILIEHHOCTH
TPYAOTIOOUS, - UHTEpEC K PasNuvHbIM cepam
MpOPECCHOHAIBHON JIEATENTbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOM U €€ NIPUII0KEHUSIMU,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeit  mpodeccuu U pealn30BHIBATh
COOCTBEHHBIE KU3HEHHEBIE IIJIaHBbI,

-TOTOBHOCTb u CIIOCOOHOCTH K
MaTeMaTUYECKOMY 00pa30oBaHUIO u
caM000pa30BaHHI0 HAa TPOTSDKEHHHM — BCe
JKU3HU,

-'OTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCHICHUHN

- cBOOO/IHO OMEPUPOBATH MOHATUSMU: PALMOHATBEHOE YHCIIO,
OecKOHeUHas nepruoanyecKas JIpo0Bb, MPOLEHTBHI,
UPPalMOHAJIBHOE YMCJIO, MHOXECTBA PAlMOHAJIBHBIX W
JIEWCTBUTEIbHBIX YHUCEN, MOAYJIb JEHCTBUTEIBHOIO YHCIIA;
OPUMEHSATHh IPOOM U TPOLEHTHI ISl PEUICHHsS] TMPUKIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTPACICd 3HAHWN M PEATbHOUN >KU3HH;
MIPUMEHSTH npUOIKEHHBIE BBIYHCIICHMUS, MpaBuiIa
OKpYTJICHUS, IPUKUIKY U OLIEHKY PE3YyJbTaTa BBIYUCIICHUN;
CBOOOMHO OIEpPHPOBATh TMOHSATHEM: CTENEHb C IIENIBIM
MOKa3aTeeM, HMCIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3amucu
JIEWCTBUTEIBHBIX YHUCEII JUISI PELIEHUS] TPAKTUYECKUX 3a/1a4 U
MPEACTABICHUS JTAHHBIX; CBOOOIHO OMEPUPOBATH MOHSITHEM:
apumeTnyecKuil KOpeHb HATYPaTbHON CTENEeHH; CBOOOJHO
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MIPaKTUYECKUX 3a1a4 MaTeMaTU4eCKOU
HaIIPaBJIEHHOCTH;
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBAaTCIIbHBIMHU HeﬁCTBHHMH:

a) 0a30BbI€ HCCIEI0BATEIbCKIE IEHCTBUS:

- UCIIOJIb30BATh BOTIPOCHI KaK
UCCJIEIOBATEILCKU ~ MHCTPYMEHT I1O3HAHMS,
(GopMynupoBaTh  BOIPOCHL,  (PUKCUPYIOLIUE
NpoTUBOpeYre, MpobieMy,  yCTaHaBIUBATh
HUCKOMO€ H JIaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

- IPOBOJIUTH CAMOCTOSITEIILHO CIUTAHUPOBAHHBIN
9KCIIEPUMEHT, UCCIIEOBAHNE TI0 YCTAaHOBICHUIO
0COOEHHOCTEH  MATEMaTH4YECKOr0  OOBEKTa,
SBIICHUS, TIPOIECCA, BBIABICHUIO 3aBUCUMOCTEN
MEXy 00BEKTaMH, SBIICHUSMH, IIPOIIECCAMHU;

- CaMOCTOATENBHO (popMynHpoBaTH 000OIICHHS
U BBIBOJBI IO pe3yabTaTaM IPOBEIAEHHOTO

HaOJII0ICHUS, HCCIICIOBAHMS, OIICHHUBATh
JIOCTOBEPHOCTh  TOJIYYCHHBIX  PE3yJIbTaTOB,
BBIBOJIOB M 00O0OIICHUIA;

- MPOTHO3UPOBATH  BO3MOXKHOE  Pa3BUTHE

nporiecca, a TaK)Ke BBIIBUTATh MPEIIOI0KCHUS
0 €ro pPa3BUTHHU B HOBBIX YCJIOBHSX;

0) coBMeCTHas IeITEIbHOCTD:

- NOHWMaTh W HCIOJB30BATh MPEUMYIIECTBA
KOMaHIHOW W WHAWBUAyabHOW pabOThl TpU
pelieHUH y4eOHBIX 3aaay, NPUHUMATH I[ENTb
COBMECTHOM  JICATENILHOCTH,  IUIAHHUPOBATh
OpraHu3aIUIo COBMECTHOM paboTHI,
pacrpenesiath BUIbl PabOT, JIOTOBapUBATHCS,
0o0CyX/aTh TPOIIECC W PEe3yibTaT PpaboTH,

ONEpUPOBATH  IOHATUEM: CTENEHb C  palMOHAIbHBIM
roKaszaresieM; CBOOOIHO ONIEpUPOBATh MOHATUSIMHE: JIorapupm
qucia, AECATUYHbIE U HATypaJlbHbIE JIOrapu(Mbl; CBOOOIHO
OIEpUPOBaTh IOHATUSMHU: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YHMCIJIOBOTO apryMEHTa; ONEepUpOBaTh MOHITUAMU:
apKCUHYC, apKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMEHTa;
- cBOOO/IHO OIEpUPOBATh MOHATUAMU: HATypalbHOE U LIEI0E
YHUCII0O, MHOXECTBA HATypalbHBIX M  LEJIBIX  YHCEN,
UCIIOJIb30BaTh NPU3HAKU JenuMocTu Lenbix uucen, HOJ|
u HOK HarypanbHBIX yuCel s pelleHus 3aja4, IPUMEHATh
anroput™M  EBknmzaa; cBoOOAHO oONepUpOBaTh IOHITHEM
OoCcTaTKa IO MOAYNIO, 3allMChIBaTh HATypajbHBIE YHUCIA B
Pa3JIMYHBIX MO3ULIUOHHBIX CUCTEMax CUMCIECHUS; CBOOOIHO
OIIEpUPOBAThH MOHATUSAMH: KOMIIJIEKCHOE YUCIIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, NMPEACTaBIATh KOMIUIEKCHbIE YMCIA B
anredpanvyecko ¥ TPUrOHOMETPUUECKON (opMe, BBIIOIHATh
apupMeTHyeCKUe oOmepaluMu C HUMH M U300paxkaTb Ha
KOOPJMHATHOM MIIOCKOCTH;

- cBOOOJHO  OIEPUPOBATH
CTEpEOMETPUU TPU  PEUICHUH
MaTeMaTHYeCKUX  PAcCYy)KJICHHMH; TNPUMEHATh  aKCHOMBI
CTEpEOMETPUU U  CIEACTBUS U3 HUX TpU pPELICHUU
TreOMETPUUECKUX  337ay; KiIaccu(PUUUpOBaTh B3aUMHOE
pacmojio)KeHUe TMpSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MNPSAMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE;
CcBOOO/IHO ONEpPUPOBATH MOHATUSIMH, CBI3aHHBIMU C YIJIaMU B
MIPOCTPAHCTBE: MEXAY MPAMBIMH B INPOCTPAHCTBE, MEXIY
MPSIMON U TUIOCKOCTBIO; CBOOOJHO ONEPUPOBATH MOHSTUIMU,
CBSI3aHHBIMU C MHOTOIpaHHMKaMH; CBOOOIHO PacHO3HABATh
OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (TpuU3Ma, MNUPaMUJIA,
NPSIMOYTOJIBHBIN Mapajuienenumnesn, Ky0); KIacCupUIUPOBaTh
MHOTOTPaHHHUKH, BbIOMpasi OCHOBaHMS AJisl KJAcCU(UKALINU;

OCHOBHBIMH IIOHATHUAMU

3aJa4 MW MPOBCACHUUN
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0000111aTh MHEHUS HECKOJIBKUX JIONEH;

- y4acTBOBaTh B TPYIIOBBIX (hopmax pabOTHI
(oOcyxnmeHnus, OOMEH MHEHHH, «MO3TOBBIC
ITYPMBI» W WHBIC), BBIIOJHATH CBOI YacTh
paboThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
OPYTMMH  YJIE€HAMH  KOMAaHJbI, OILIGHUBATh
KayecTBO CBOETO BKJaJa B OOIIMN MPOIYKT IO
KpUTEpUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMMOJICHCTBUSI.

OBnajicHHe YHUBEPCAIBHBIMUA PETYJISTUBHBIMU
IEUCTBUSIMU:

B) CAaMOOpPTaHU3aIHs:

- COCTAaBJISATH IIJIAH, aJITOPUTM PEIICHHS 3a/1a4H,

- BBIOMpaTh CIOCOO pemeHuss ¢  y4EToM
UMEIOIINXCS pecypcoB " COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

¢BOOOIHO
CEYEHUEM

MOHATUSMH, CBSI3aHHBIMU  C
MHOTOTPaHHUKOB  IUIOCKOCTBIO;  BBIIOJIHATH
napajuieiabHoe, LIEHTPAJIbHOE u OpPTOrOHAIILHOE
MPOEKTUPOBaHWE  (UTYp Ha  IUIOCKOCTb,  BBINOJHATH
u300paxeHus: (QUIyp Ha IUJIOCKOCTH; CTPOUTH CEUeHUs
MHOTOTPAaHHUKOB  pPa3JIMYHBIMU  METOJAaMH,  BBIIIOJIHATh
(BBIHOCHBIC) TUIOCKHME YEepTeXH M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpXY, COOKY, CHH3Y; BBIUYHCISATH
IUIOMIAId  TOBEPXHOCTeH  MHOTOIPAaHHUKOB  (MIpHU3Ma,
nUpamMma), TEOMETPUIECKUX TeJ C MpUMEHEHHEM (HopMyI;
CBOOOMHO  ONEpUpOBaTh  IMOHSATUSMHU: CHUMMETpPHS B
IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP,
OCb W IJIOCKOCTh CHUMMETpHH  (GUrypsl; CBOOOJHO
OIIEpUPOBATh MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE; BBIINOJIHATh JACHCTBUS HaJ
BEKTOpaMH{;  pemiarb  33Jadyd  Ha  J0Ka3aTesIbCTBO
MaTEMAaTHYECKUX OTHOIIEHUN " HaXO0XJICHHE
F€OMETPUUYECKUX BEJIUYHMH, MPUMEHSS H3BECTHBIE METOMbI
IpU pEIIEHHH MaTEeMaTHMYECKHUX 3a7ad IOBBIULIEHHOIO U
BBICOKOTO YpPOBHSI CJIOKHOCTH; MPHUMEHSTh MpocTeiine
IIPOrpPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbl TpPU  pEIIEHUH CTEPEOMETPUUECKHUX  3a/ay;
U3BJeKaTh,  IpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH
nH(MOpPMALIMIO O  MPOCTPAHCTBEHHBIX  I'€OMETPHUYECKHX
¢urypax, NpeNCTaBICHHYI0 Ha 4YepTeX)axX U pPHCYHKax;
MIPUMEHSTH MOJIyY€HHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U
aHAJIN3UPOBATh PeajbHbIE CUTYyalluH, IPUMEHATh U3Y4YCHHbIE
MOHATHSL B IIpolLlecCe IIOMCKAa pEeUIeHUs] MaTeMaTU4YeCKU
cOpMyYIHPOBaHHONW MPOOJIEMBI, MOJAEIHPOBATH peabHbIE
CUTyalluu Ha f3bIKE '€OMETPHH, UCCIIE0BAaTh MOCTPOCHHbIE
MOJIEIM C HCIIOJNIb30BAaHUEM TI'E€OMETPUYECKMX HOHITHUH U
TEeOopeM, anmapara ajredpbl, pemarh NPaKTUYECKUE 3aJaud,

OTepupoBaTh
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CBSI3aHHBIE C HAXOXJIECHUEM TIE€OMETPUYECKUX BEJIUYHUH;
MMETh TPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHUSA
F€OMETPUM KaK COCTaBHOM dYacTH (yHJIaMEHTa pa3BUTHUS
TEXHOJIOTHH;

- CBOOOJIHO OIEpUpPOBaTh TOHATHAMH, CBSI3AHHBIMU C

HWIAHAPUYECKOM, KOHUYECKOU U cepuyeckoit
MTOBEPXHOCTSAMH, OOBSICHATH CrocoObl
MOJIYYCHHUA,0IICPUPOBATH MOHATHAMU, CBA3AHHBIMHA C TCIIaMU
BpalICHUS: HUAJTUHIPOM, KOHYCOM, cdepoit u

[IapOM;pacro3HaBaTh Teja BpamleHus (UWIMHAD, KOHYC,
chepa u map) U OOBACHATH CHOCOOBI TMOJYYEHHUS Tel
BPAIICHUS;KIIACCH(PUIIMPOBATh  B3aUMHOE  PACIOJIOKCHHE
chepbl M IUIOCKOCTH;BBIYMCIATH BEJIUYMHBI 3JIEMEHTOB
MHOTOTPAaHHUKOB W TEJ BpameHus, OOBEMBI W IUIOIIAIN
MIOBEPXHOCTEH  MHOI'OIPDAaHHMKOB M Tel  BpallEHus,
TE€OMETPHUECKUX Tell C MpUMEHEHHEM (OPMYIT;CBOOOIHO
OINepUpOBATh NOHATHAMM, CBI3aHHBIMU C KOMOUWHAIUSIMU TeJ
BpAIICHUS 1 MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIMCAaHHBIN B
chepy M ONMHUCAHHBIH OKOJIO cdepsl, cdepa, BOUCAHHAS B
MHOTOTPAaHHHK  WJIM  TEJIO  BpallEHHWs;  BBIYUCIATH
COOTHOIIEHUS  MEXAYy IUIOLaJsIMU  TOBEPXHOCTEH U
00béMamMH MOAOOHBIX TeJ; U300pakaTh U3yyaemble QUTYPHI,
BBINOJIHATh (BBIHOCHBIE) IIJIOCKHE YEpPTEeKU W3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UIYp: BUI CBEpXy, COOKY, CHHU3Y,

CTPOUTH CEYEHUs TeN BpAILCHUS; U3BJICKATh,
MHTEPIPETUPOBaTL U NPeoOpa3oBbIBaTh HMH(OpPMALMIO O
IIPOCTPAHCTBEHHBIX TreOMETPHUUECKUX ¢burypax,

IPEJCTAaBICHHYI0 Ha 4YepTekaXx U PUCYHKAX; CBOOOJHO
ONEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE; BBIIOJIHATH
orepanyuy HaJl BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YpaBHEHHUEM
B JIEKapTOBOM CHCTEME KOOPAMHAT; PEIIaTh FEOMETPUUECKUE
3aJladyd Ha BBIYMCIEHUE VYIJIOB MEXAYy MpSMBIMH U
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IUIOCKOCTSIMH, BBIYHACICHUE PACCTOSIHUM OT TOYKH JI0
IUIOCKOCTH, B  LIE€JIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOpP/JIMHATHOIO  METOJa IpU  pELIEHUWH;  CBOOOJHO
ONEpUPOBATh TOHATUSIMHU, CBSI3AHHBIMH C JBUXKEHHEM B
IIPOCTPAHCTBE, 3HAThb CBOWMCTBA JIBWJKEHUH; BBIIOJIHATH
N300paXEHUsI MHOIOIPAaHHUKOM M TeJl BpaUIEHUs IpU
[apaJUIEIbHOM  IIEPEHOCE,  LICHTPAJIbHOM  CUMMETPUH,
36pKJIBHOM CUMMETPHUH, IIPH IIOBOPOTE BOKPYI MPAMOH,
npeoOpa3oBaHus noaoous; CTPOUTH CEYCHHUS
MHOTOTPAaHHUKOB M TN BpAIICHUS: CEYEHMs] LMIMHApA
(mapajuiebHO M TNEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapanenbHOe OCHOBaHMIO U IIPOXOJISIIEE YEPE3 BEPIIUHY),
CEYEHHs I11apa; UCIOJIb30BaTh METO/ABI IOCTPOCHUSI CEUECHUI:
METO/I CJIEZI0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUSI, METO]
IIEpEeHOCca CEKYIEN TNIOCKOCTH; 10Ka3bIBaTh FEOMETPUUECKUE
YTBEP)KICHHSI, MPUMEHSITh T€OMETpHUUecKue (aKkThl JJis
pELIEHUsT CTEPEOMETPUYECKUX 3alad, IPearoararoiimx
HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS NPUMEHEHUs
3aJjaHbl B SIBHOM W HedBHOM ¢Qopme; pemare 3agayn Ha
JI0Ka3aTeJIbCTBO MaTeMaTHYECKUX OTHOIIEHUH u
HaxOXJECHUE  TEOMETPUYECKUX  BEIMYMH;  IPHUMEHATH
IIPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMUOHHBIE
CUCTEMBI IIPU  PEIICHHH CTEPEOMETPUYECKUX  3a/ad;
MPUMEHSTh MOJy4YeHHbIE 3HAHUS HAa NMPAKTHKE: CPAaBHUBATH,
aHAJIM3MpPOBaTh M  OLIGHMBATh  pEAJbHBIE  CHUTYalluH,
NPUMEHSTh W3YYEHHBbIE IOHSTHS, TEOPEMBI, CBOWCTBAa B
nporecce MIOMCKa peleHus MaTeMaTHYECKU
chopMyTUpOBaHHON TMPOOJIEMBbI, MOJICIUPOBATH PEATbHBIC
CUTyallUl Ha SI3bIKE F€OMETPHUHM, MCCIEA0BATh IMOCTPOCHHBIE
MOJIETIM C HCHOJb30BAaHHUEM TI'€OMETPUUECKUX TMOHATUH U
TeopeM, ammapara ajareOpbl, penars NpakTHYecKue 3a/1auH,
CBA3aHHbIE C HAaxXOXICHHEM T'€OMETPUUYECKUX BEJINYMH;
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MMETh TIPEACTABJICHHS 00 OCHOBHBIX OJTamax pa3BUTHS
r€OMETPUM KaK COCTAaBHOM dYacTh (QyHIaMEHTa pPa3BUTHS
TEXHOJIOTHUH.
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4.2. CTpyKTypa U NpPHUMeEpPHOE CcoJepKaHue OIEeHOYHBLIX MaTepuajoB

NSl TMPOMEKYTOYHOW aTTecTAlMH MO Yy4yeOHOMY MpeaMeTy

«MaTeMaTHuKa»

[IpomexxyTouHOM arTecTamuell Mo ydeOHOMY MpeaMery «MaTeMaThka

aBigeTcsl dk3aMeH. Jlisi mpoBeneHusi sKk3aMeHa pa3padaThiBalOTCS KOHTPOJIBHO-
OIICHOYHBIE CPEJICTBA .
DK3aMeH OpPUCHTUPOBAH HA MUCBMEHHYIO (DOpMY MPOBEACHMS, KOTOPAsl BKIIOYALCT
MMCbMEHHOE PEIICHUE 3a/1aun
Ha BpITIOTHEHHE MTMCHbMEHHON K3aMEHAITMOHHON PabOThI IO MaTeMaTHKe JaeTcs 4
acTpoHOMHYECKUX 4aca (240 MUHYT).
Dk3ameHalMoHHas padorta coctouT u3 10 3amanuii.
[Ipu BbIMOTHEHWU 3aJaHUi  TpeOyeTcs MPENCTaBUTh XOJ PEUICHUS W yKas3aTh
MOJTYYEHHBIA OTBET.

[IpuMepHBIi TTIepeYeHb TEM, BBIHOCUMBIX Ha UTOTOBYIO aTTECTAIUIO

| cemecTp

1.
2.

10.3amuce popMyin cuHyca, KOCHHYCa M TAHT€HCA CyMMBI U Pa3HOCTH JIBYX

11.TTpeoOpa3zoBaHus CyMMbI TPUTOHOMETPUYECKUX (DYHKUUNA B TPOU3BE/ICHUE
Y IPOU3BEACHUS B CyMMY. BbIpakeHue TpUroHOMETpUYECKUX QyHKIUN

Omnpenenenue UENbIX U palluOHANIbHBIX, 1€HUCTBUTEIBHBIX YACET
Onpenenenue npouenTa. HaxoxaeHue npoueHTa oT yucia, Yucia 1o
MPOLICHTY

Onpenenenne MOIyIIs YHUCIIa

Onpenenenne KOMIIEKCHOTO yucia. ClI0KEHUE KOMIUIEKCHBIX YUCEN.
YMHOXEHHUE U I€JICHUE KOMIIJIEKCHBIX YHACET

['eoMeTpuyeckoe NpeacTaBIeHuE KOMIJIEKCHBIX YHACEI

Onpenenenue paaruaHHON MEpHI yTIIa, CHHYCa, KOCUHYCA, TAHT€HCA U
KOTaHTreHca uncia. BpamarensHoe npmxkenue. YucioBas OKpyKHOCTb
3HadeHus TPUroHOMeTpUUecKkuXx QyHkui s yraos 30°, 45°, 60°, 90°
Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKAECTB, (hOpMyI
IIPUBEACHUS.

3anuck GopMyI CUHYyCa U KOCHHYCa IBOWHOTO yriia; (GopMyJ TOJIOBUHHOTO

yria

yIJI0B

YCpC3 TAHI'CHC ITOJIOBUHHOI'O apTyMCHTA

12.®yukIms y = SIN X 1 Y = c0S X, UX OCHOBHBIC CBOMCTBA U TPadUKH.

Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduKu
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13.0Onpenenenue apkcUHyca, apKKOCUHYCa, apKTaHreHca yucia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUM

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.0mnpenenenre GyHKIMH, €€ 00J1aCTH OMPEIETICHUS 1 MHOYKECTBA 3HAUCHHI;
rpaduka ynkuuu. [Tocrpoenne rpadpukoB GyHKIUH, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMuU

16.3anuck CBOMCTB yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTb, IEPUOJNYHOCTh. Haxoxk1eHne MpOMEeKyTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJIBIIIETO U HAMMEHBIIIETO 3HAUEHHUSI, TOUEK
IKCTpEMyMa

17.0Omnpenenenne obpatHbix pyHkmuil. HaxoxaeHue odmact onpeaeneHus u
oOnactu 3HaueHU oopaTHoit pyHKuuu. [locTpoenue rpaduka oOpaTHOI
byHKIIUN

18.I1peoOpazoBanue rpadukoB. Pemenue ypaBHeHU rpa@udecKuM CIIOCOOOM.
Pemenne HepaBeHCTB rpaguecKUM CIIOCOOOM.

19.0npenenenue KOpHA N-0M CTETIEHU U €r0 CBOWCTB.

20.I1peoOpa3oBanre UppalMOHAIbHBIX BhIpAXKEHUN. BhIunciaenne KopHs U3
KOMIUIEKCHOTO YHCIia

21.Omnpenenenne gmorapudma, IeCATUIHOTO W HATYPaJTLHOTO Jorapudma.
3anuce OCHOBHOTO JIOrapu(pMUUYEcKoro ToxaecTsa. CBoiCTBa Jorapu@mos.
[Tepexos1 K HOBOMY OCHOBaHHIO

22.0Onpenenennie pyukiuu. Haxoxaenue 3nadenuit pynkuuu. [loctpoenue
rpaduKOB JTMHEHHON, KBaAPATUIHON PYHKITHI

23.1TokazarenpHas ¢pyHKuus, ee cBoicTBa [locTpoenue rpaduka
NOKa3aTeJbHON (DYyHKIINH

24 Jlorapudmuueckas ¢pyHkiwus, ee cBoicTa. [loctpoenue rpadukos
jorapupMuyeckux QyHKIHMI

25.I1okazarenbHble ypaBHEHUS, HEpaBEHCTBA. PellieHne pa3inyHbIX BUI0B
NOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckre ypaBHeHus, HepaBeHCTBA. CHCTEMbI JOTapuhMUUECKUX
ypaBHEHUN. AJTOPUTM pellIeHus JorapupMUIECKUX HEPABEHCTB

Il cemecTp

1. PacnosoxeHue npsMbIX U INIOCKOCTEH B TPOCTPAHCTBE
2. IlapamnenbHOCTB NPSIMBIX B TpocTpaHcTBe. [lapanienbHOCTh MpsMoil U
IIJIOCKOCTH
3. IMapamnenbHOCTh TIIOCKOCTEN
4. KyO u ero ceueHus. YToa MEX1y ABYMs MPSIMBIMU. YTOJ MEXAY IPAMOM U
IIJIOCKOCTBIO
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5. IlepneHauKyISIPHOCTD MPSMBIX B MpocTpaHcTBe. [leprnenuKynsipHOCTh
PSIMOM U TTOCKOCTH

6. Teopema o Tpex nmepneHAUKYIsIpax. JByrpaHHbiil yrod.
[TepnieHAUKYISIPHOCTD IUIOCKOCTEN

7. OmnpeneneHre OCHOBHBIX MOHITHI KOMOMHATOPUKH: TIEPECTAHOBKH,
COYETAHMSI, pa3MEIICHUS

8. 3agauM Ha MoJCUET YKCIIa pa3MeIleHU, IEPECTAHOBOK, COYCTAHHIM

9. 3anuck popmynsl OuHoMa HeloTOHA. AHAIM3 CBOMCTB OMHOMUHAIBHBIX
ko3 duLreHTOB

10.CgoiicTBa OuHOMUHATBHBIX KO PuimenToB. Tpeyronbauk [lackans

11.]lekapToBa cucTeMa KOOpAMHAT Ha MIIOCKOCTU. Onpe/ieieHne BEeKTopa,
MOJyJIl BEKTOpa

12.PaBencTBO BekTOpOB. Cli0’keHNE BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha YHCIIO

13.Pa3noxenue BekTopa no HanpasiieHUus M. OnpeesieHue yriia Mexay IByMs
BEKTOpaMu

14.BpruncieHne KOOpAUHAT BEKTOPa, CKAJIIPHOIO MIPOU3BE/ICHUS BEKTOPOB

15.Pa3noxeHue BeKTopa o KOOpAMHATHBIM BeKTOpaM. Benenue Gpopmyss
PACCTOSIHUS MEXKIY IBYMSI TOUKaMU

16.BeiBo ypaBHEHUI cepbl, MIOCKOCTH U MPSMO

17.0npeneneHre MHOTOIPAHHUKA M €T0 OCHOBHBIX 3JIeMEHTOB. OnpesieieHue u
NOCTPOEHUE NPSIMOM M HAKJIIOHHOW npu3Mbl. OmnpezeneHne npaBUuiIbHON
MIPU3MBbI

18.0Omnpenenenre U MOCTPOSHUE NapaljIesienumnena, Kyoa

19.CummeTpuu B KyOe, B mapajuiejenunesie, B Ipu3Me 1 MUpaMu/Ie.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20.0Ompenenenne U TOCTPOSHUE TUPAMU/IBI, TPABUILHOM MAPAMHUIBI
YCEUEHHOW MUPaMHJIbI, TETpadapa

21.TIpaBunbHbIe MHOTOTpAaHHUKH. [IpencTaBneHue o mpaBUIIbHBIX
MHOTOTpaHHHKaX (TeTpa’ap, KyO, OKTa3ap, AOJAEKadp U UKOCAIP)

22.Onpenenenne u rpadudeckoe nzoopaxkenue: chepsl, neHTpa chepsl,
paauyca cepsl, nuamerpa chepsbl

23.0Omnpenencane u rpadudecKoe H300pakeHue: mapa, IeHTpa mapa, paanyca
nrapa, IuaMeTpa mapa

24.YpaBHeHue cepsbl, BBIBOJ ypaBHEHUS chepbl B IPSIMOYTOJIbHONU CUCTEME
KOOpAMHAT

25.B3anmHoe pacrnosioskenre cepbl U TUIOCKOCTH: HE UMEIOT OOIINX TOYEK,
MMEIOT MHOYKECTBO OOIIMX TOYEK, OJHa 001mas Touka. ['paduaeckoe
NU300paKeHUe
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26.KacarenpHas TJIOCKOCTB K cdepe: Teopema, 10Ka3aTebCTBO, OOpaTHasl
Teopema

27 ITmomank chepsr

28.0OmpeneneHne KacaTeabHOU K chepe, TOUKH KacaHHs

29.B3anmHOe pacronokeHne MpsiMoii u cepbl

30.11IapoBoii cermeHT

31.111apoBoii cekTop

32.111apoBoii cioii

33.0Omnpenenenne u rpadpudeckoe H300pakeHue: MUINHAPA, 00pa3yIoIUX
HWJIMHAPA, OCH LUJIUHIPA, OCHOBAHUH IIMJIMH]IPA, BBICOTHI LIMJIMHIPA,
panuyca, IuameTpa IHUIHHAPA.

34.Omnpenenennie u rpaduIecKoe N300paKeHNEe: OCEBOTO CEYCHUS, CCUCHUS
WIMHPA MEPICHIUKYISIPHON K OCH TUIOCKOCTBIO.

35.1IpsimMoit KpyroBoO# IMITHHIIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH IMJIMHIPA.

37.®opmyna ruionaan 00KOBOM MOBEPXHOCTH IWIMHIPA.

38.®opmyna Ionaau MoIHOM MOBEPXHOCTH IIUINHIPA

39.0Omnpenenenne u rpadudeckoe H300pakeHne: KOHyca, 00pa3yromux KOHyca,
OCH KOHYCa, OCHOBaHUS KOHYCa, BEPIINHBI KOHYCa, OOKOBOI MIOBEPXHOCTH
KOHYCa, BBICOTHI KOHYCa, CEUeHHUs KOHYCA.

40.0Omnpenenenne OOKOBOW, OJHOW MOBEPXHOCTU KOHYCa, popMyIia
HAXOXKJEHUS TUIOMAA OOKOBOMH, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Omnpenenenue u rpadpuyeckoe N300pakeHre: YCEUEHHOTO KOHYCa,
OCHOBaHUIl YCEUEHHOT0 KOHYCa, BBICOTBI yCEUEHHOTO KOHYCa, OOKOBOM
MIOBEPXHOCTH YCEYCHHOTO KOHYCa, 00pa3yoIInX YCEYEHHOTO KOHYCa.

42.0OnpenencHue 60KOBOM, TTOJHON OBEPXHOCTH YCEUYSHHOTO KOHYCA,
dbopmyIia HaXOXKJEHHUS TUIONIAA OOKOBOM, MOJHON MOBEPXHOCTH
YCEUEHHOr0 KOHyca

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

44.OnpeneneHue BTOPOIl MPOU3BOIHOM, €€ T€OMETPUUECKOTO U (PU3UYECKOTO
cMbIciia. Berunciienne npon3BogHON 0OpaTHOM U CIIOKHOW (PYHKITUN

45.BbiBoz1 ypaBHEHUS KacatenbHOU. [I[puMeHenne npon3BoaHOM K
UCCIICIOBAHHIO (PYHKITMI U TOCTPOCHUIO TPAPHUKOB

46.0OmpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U OMPEIEICHHOTO
WHTEerpasna
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47 TlpumeHeHue OnpeAesIeHHOr0 MHTErpaa g HaX0XKIeHUs IJ1011a 1
KpUBOJIMHEIHOM Tpanernuu. @opmyna Herorona—IJleitbHuna

48.T'eomeTpruecKuii CMBICI OTPEICIIEHHOT0 MHTETpaia. Berarcienue miomiaaei
KPUBOJIMHEWHBIX TPaNeUi

49.Brruncnienne oobeMa KyOa, MpsIMOYTOIBHOTO TapajuleNienunea, Ipru3MBbl,

HIWIHHAPA

50.Brruncienne obbema mupaMubl, KOHyca, Iiapa

51.Briuncnenue miIomaan MOBEPXHOCTH MUIMHAPA, KOHYca, cepbl

52.0Omnpenenenne coObITUSI, BEPOSATHOCTH COObITHS. CIIOXKEHUE U YMHOXKEHUE

BeposiTHOCTEN. McibiTanusa bepryium

53.luckpeTHas ciiy4aiiHas BEeTUYUHA. 3aKOH paclpeieNICHUs CITydaiHOM

BCINYHMHBI

54.1IpeoOpazoBaHue ypaBHEHHU 1 HEPABEHCTB B PAaBHOCUJIbHBIC JAHHBIM.

Pemenue PaluOHAJIBHBIX, HPPALIHOHAJIBHBIX, IIOKA3aTCIIbHbIX,

JorapupMUYECKUX, TPUTOHOMETPUYECKUX YPABHEHUM U YpaBHEHUHN C

napameTpamu

KpuTepun oieHKH BbINOJHEHUSI PA0OTHI

Onenka Yucao 3amanuid,
HE0O0XO0IUMOE ISl TOTYUYEHUS OIICHKU
«3» 5-6
(Y1OBIIETBOPUTEIILHO)
«4» (xopoIIo) 7-8
«5» (OTIMYHO) 9-10
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