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1. MACIHHOPT PABOYEHN ITPOT'PAMMBI YYEEHOT'O NPEAMETA
«MATEMATUKA»

1.1. O6sa1acTs npMeHeHust pado4eil MporpaMMbl

PabGouass mporpamMma sBISE€TCS 4YacThl0 OCHOBHOH TpoQ)eCCHOHATBHOU
obOpazoBarensHOil ~ mporpammbel  CIIO  mo  cmemumansHOCcTH  40.02.02
[IpaBoOXpaHUTENbHAS NEITEILHOCTD.

[Iporpamma paspaborana B coorBercTBUM ¢ PI'OC COO, Ha OCHOBE
TpeOoBanuii denepanbHOl 00pa3oBaTENbHON MPOTPaMMBbl CPEIHET0 OOIIEro
oOpa3oBaHMUs.

1.2. MecTo y4eOHOro mpeamMera B CTPYKType 00pa3oBare/ibHOM
MPOrpaMMbl

VYuyeOublii  mpeamer «MaremMaTuka» OTHOCUTCS K 00s3aTeIbHBIM
y4eOHBIM MIpeIMETaM o011e00pa3oBaTeIbHON MOATOTOBKH.
VY4eOHsIil npeamet «MaTemaTuka» u3ydaercs Ha 6a30BOM YpOBHE.

Ocoboe 3HaueHWe Y4YeOHBIM MNpeaMeT HuMeeT Npu (HOPMUPOBAHUHU U
Pa3BUTHH OOIINX KOMITETEHIIMIA:

OK 03. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIbHOCTh, BBHIOMPATH
TUIIOBbIE METOJIbI M CHOCOOBI BBIMOJHEHUS MPOQPECCHOHAIBHBIX 3ajady,
OIICHUBATh UX d(PPEKTUBHOCTH U Ka4ECTBO.

OK 06. OcymecTtBisiTh NOUCK M HCHOJb30BaHHE WHGOPMAIIHH,
HeoOxoauMon it ()PEKTUBHOrO BBITOJHEHHS MPOPECCHOHAIBHBIX 3a/1ady,
po(heCCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 07. MHcnons3zoBaTh  MHPOPMALMOHHO-KOMMYHUKALIMOHHBIE
TEXHOJIOTMH B NMPO(PECCUOHANBHOMN EATEIbHOCTH.

OK 08. IIpaBunbHO CTPOUTH OTHOUIEHUS C KOJUIEraMH, C Pa3IM4YHbIMU
KaTeropusiMM TpaXkgaH, B TOM YHCJIE€ C MPEICTABUTENSIMUA Pa3JIMYHbIX
HAIIMOHAJIBHOCTEH 1 KOH(pECCHil.

OK 11. CamocTosTeNbHO ONpENesaTh 3aJaud Npo(eCcCHOHATBLHOTO U
JUYHOCTHOTO  Pa3BUTHS, 3aHUMATbCA CamMoOOpa30BaHUEM, OCO3HAHHO
MJIAHUPOBAThH MOBBIILIEHUE KBATHU(PUKAILIUY.

1.3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHUsI y4eOHOI0 MpeaMeTa
B paMKax OCBOCHMS CoJlep KaHUs y4eOHOTo npeaMeTa

«MareMatuka», 00ecredMBaeTCs JOCTH)KECHHUE OOYYarOUIUMUCS JTUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX PE3yJIbTaTOB



Iliianupyembie
pe3yJabTaThl
OCBOEHH

OcHOBHbBIE MOKA3aTeJIH OIICHKHU pe3yJjibTaTa

JIN4YHOCTHBIE pe3yjbTaThbl, B TOM YUCJIE:

B yactun -c(hOopMHUPOBAHHOCTh ~ TPAXKIAHCKOW  IMO3UIUK  OOyYaromerocss Kak
rPaKIAHCKOT0 AKTUBHOTO W  OTBETCTBEHHOTO0 WIEHAa POCCHUHCKOTO  OOIIEecTBa,
BOCIIMTAHUS Mpe/CTaBJICHHEe O MaTeMaTHMYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHUH, TPOIEAYyp TPaKIAHCKOTO O0IIecTBa
(BBIOOpBI, OMNpPOCHI ¥ JAPYroe), YMEHUE B3aUMOJICHCTBOBATh C
COLIMATbHBIMA HMHCTUTYTaMH B COOTBETCTBHHM C HMX (QYHKIHUSIMH W
Ha3HAYEHUEM.
- chopMHpPOBAHHOCTh POCCHICKOW TPaXXTAHCKOW HWICHTHUYHOCTH,
B uacru YBOKEHUS K TPOIUIOMY W HACTOSIIEMY POCCHHUCKON MaTeMaTHKH,
MATPHOTHYECKOT0 | jeHHOCTHOE OTHOIIICHUE
BOCITMTAHUS K  JOCTHXKEHHMSIM  pPOCCUMCKHX  MAaTEMaTHMKOB M  POCCHUUCKOH

MaTeMaTHICCKOM IIKOJBbI, UCIIOJIB30BAHHUEC 3TUX IIOCTI/DKCHI/Iﬁ B ApPYyrux
HayKaX, TCXHOJIOT'UAX, C(I)ean O9KOHOMMKU,

B yacTu nyxoBHO-

- OCO3HAaHME  JYXOBHBIX  IIEHHOCTEH  POCCUHCKOrO  Hapoja,
c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHHS,

HPaBCTBCHHOTO CBA3AHHOIO C IIPAKTUYECKMM IIPUMEHEHHEM JOCTHKEHHHW HAyKu H
BOCITUTAHUS JeSATEIbHOCTBIO YYEHOIO, OCO3HAHWE JIMYHOIO BKJIaJa B IOCTPOCHHUE

yCTOMYUBOTO OyyLIero;

- 9CTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi ICTETUKY MAaTEMaTHIECKUX
B yactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUil, pacCyXIeHUH,
ICTETHIECKOrO BOCIIPUMMYHUBOCTh
BOCITUTAHUS K MaTEMaTHYECKUM aCeKTaM pa3IUYHbIX BUJIOB UCKYCCTBA;

- c(OPMHPOBAHHOCTh YMEHHs NMPUMEHATh MaTeMaTHYeCKUe 3HaHUS B
B uactu WHTEpecax 3J0pOBOro M 0e30macHOro ooOpasza >XKW3HH, OTBETCTBEHHOE
¢usueckoro OTHOIIICHHE K CBOEMY 310pPOBBIO (3mopoBoe NIUTaHUE,
BOCIIHTAHUS cOaaHCUPOBAHHBINA PEKUM 3aHATHI U OTAbIXa, pEryispHas pusndeckas

aKTUBHOCTh),  (U3NYECKOE  COBEPUICHCTBOBAHME NPU  3aHATHAX

CIIOPTHBHO-03/10POBUTENILHON JeATEIbHOCTHIO;

- TOTOBHOCTh K TPYZIY, OCO3HAaHHE LIEHHOCTH TPYJIOJIOOMs, MHTEpeC K
B uactu pas3nuuHbIM cdepaM NpPOoPEecCHOHANBHON JESTENbHOCTH, CBSI3aHHBIM C
Tpyaosoro MaTeMaTUKOM U €€ MPUIIOKECHUAMHU, YMEHUE COBEpLIaTb OCO3HAHHBIN
BOCHHTAHMSA BEIOOp OyayIeit mpodeccuu U peain30BbIBATE COOCTBEHHBIC )KU3HEHHBIC

IUIAHBL, TFOTOBHOCTD i CIIOCOOHOCTH

K MaTeMaTHu4ecKkoMy 0O0pa30BaHMIO M CaMOOOPa30BaHMIO Ha MPOTSKEHUN

BCEHl IKM3HHM, TOTOBHOCTh K aKTUBHOMY YYacTHIO B pEIICHUH

MPAKTUYECKHX 33/1a4 MaTeMaTH4YEeCKOI HallpaBlIeHHOCTH;

- c(pOPMHUPOBAHHOCTH IKOJIOTUYECKON KyIbTYphl, TOHUMAHHUE BIIUSHUS
B uactn COIMAIIBHO-?PKOHOMUYECKUX MPOLECCOB HA COCTOSSHUE NPHUPOJHON U
IKOJIOTH1ECKOro COLIMAJIBHOW Cpefibl, OCO3HAHUE TII00AJBHOIO XapaKTepa HKOJIOTHUYECKUX
BOCITUTAHUS

HpO6HeM, OpI/IeHTaHI/Iﬂ Ha HpI/IMeHeHI/Ie MATCMATHYCCKUX 3HaHI/II>'I JJIs1
pelieHusl 3amad B OOJIACTH  OKPY)KAIOILICH Cpelbl, IUIAaHUPOBAHUE
HOCTyHKOB U OLICHKU HNX BO3MOXHBIX HOCJ'Ie)ICTBI/Iﬁ JJI OKPY)KaIOH_[eI\/’I
Cpebl;




B yacTH nennoctu

- c(hOpMHPOBAHHOCTh MHPOBO33PEHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M OOLICCTBEHHOW NPaKTHUKH,

Hay4YHOr0 MMOHUMAaHHE MaTeMaTHYeCKON HayKu
HO3HAHHA Kak cdeppl 4YEIOBEUYECKOM JEATEIIbHOCTH, 3TaloB €€ pa3BUTUS H
3HaYMMOCTH  JUIsl  Pa3BUTUS  LUBWIM3ALMUKM, OBJIAJCHHUE  SA3BIKOM
MaTeMaTHUKd U MaTeMaTH4eCKOH KyIbTYpOH KaK CPEACTBOM IO3HAHMS
MHUPA, TOTOBHOCTh OCYIIECTBJISITH HPOCKTHYIO M HCCIICHOBATEIbCKYIO
JESITeIbHOCTh UHANBUAYAJIBHO U B IPYIIIIE.
IL1anupyemsle
pe3yJabTaThl OcHOBHbIE NOKA3aTeJIU OLIEeHKH pe3yJ/ibTaTa
OCBOCHM

\Memanpeomemmnule pe3yibmamot, 6 mMOM Hucjie:

1. YHI/IBepcaJILHLIe y‘leﬁHble N03HABaTeJIbHbIE el CTBHUA

Ba3oBble
Joru4ecKme
nercTBUA

- BBIBIATH U XapaKTEpU30BaTh  CYLIECTBEHHbIE  IPU3HAKHU
MaTeMaTUYeCKUX OOBEKTOB, MOHATUNA, OTHOIICHUNA MEX]y MOHITHUAMH,
bopMyIHpoBaTh OIpeeICHUS MOHSTUH, yCTaHaBIIUBaTh
CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKALMK, OCHOBAHUS Ui 0000IIEHHS
U CPaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIN3a;

- BOCIpPUHUMATH, (OPMYJIMPOBATE U MPEOOPa3OBLIBAThH CYKICHMS:
YTBEpAUTENbHbIE U OTPHUILATEIbHBIE, €IMHUYHbBIC, YACTHBIE U OOIIME,
YCJIOBHBIE;

- BBIABJIATh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTHBOpeuus: B (akTaX, JaHHBIX, HAOJIOJEHUAX U YTBEP)KICHUSIX,
npeasaraTb KpUTEPUU
JUIs BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUHI;

- JIeJ1aTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOATEIBHO JOKA3aTEeNbCTBA MaTeMaTHUYECKHX
yTBEp)KICHUH  (mpsMBlE M OT  HPOTHBHOTO),  BBICTPAaUBaTh
apryMeHTalluIo, MIPUBOAUTH pUMEpPbI
U KOHTPIPUMEpPHI, 000CHOBBIBaTh COOCTBEHHBIE CYXIEHUS U BHIBOJIBI;

- BBIOMpaTh croco0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BAapMaHTOB pELICHUs, BbIOMpaTh HanOojee MNOAXOIANIMNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble
HCCJIe0BATEIbLCKHE
JaercTBUA

- HCIOJI30BaTb BOIPOCHl KaK MCCIEAOBATENbCKUA HWHCTPYMEHT
MO3HaHUs, (POPMYIUPOBATh BONPOCH], (PUKCHPYIOIIHUE MPOTUBOpPEUHE,
npobieMy, ycTaHaBIUBaTh KICKOMOE M JJaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

- INPOBOJUTH CAMOCTOSITENBHO  CIUIAHUPOBAHHBIM  OKCIIEPUMEHT,
UCCIIEIOBaHUE M0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
00BEKTa, SIBICHHs, INPOILIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, IIPOLIECCAMH;

- CaMoCTOATeNIbHO (OpMYIMPOBaTh OOOOIIEHUS U BBIBOABI 10
pe3ynbTataM IpOBEAEHHOTO HAOJIO/IEHUS, WCCIEIOBaHMs, OLEHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IICHNUH;

- IPOTHO3UPOBATh BO3MOXHOE PA3BUTHE IIPOIIECCA, a TAK)KE BBIJBUTATh
IIPEATIONIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.




Padora ¢
HHpopManuen

- BBIABJIATH JeduuuThl WHGOPMAlUMU, AaHHBIX, HEOOXOAUMBIX s
OTBETA Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

- BbIOMpaTh UWHG(OpPMALMIO U3 HUCTOYHUKOB PA3IUYHBIX THIIOB,
aHaAJIN3UPOBATh, CHUCTEMaTU3UPOBATH u HWHTEPIIPETUPOBATH
MH(OPMALINIO Pa3IMYHbIX BUOB U (hOPM MpeacTaBiIcHUS;

- CTPYKTypuUpOBaTh HH(OpPMALHIO, MPEACTaBIATH €€ B Pa3IUYHBIX
(dhopMax, UIUTIOCTPUPOBATH I'padUUYEeCKy;

- OICHWBATh HAASKHOCTh HWHGOpPMANMKM TIO  CAMOCTOSTEIHHO
c(hOpMYyIMPOBAHHBIM KPUTEPHUSIM.

2. YHUBepcaJibHble KOMMYHHKATHBHbBIE el CcTBUsI

Oo01meHnue

- BOCIPUHHMATh U (POPMYTUpPOBATH CYXJACHUS B COOTBETCTBUH C
YCIOBHUSAMHU M ULENSMU OOILIEHHS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUYKY 3peHus B YCTHBIX

Y NMUCHbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUs MO XOAY PELICHUs 3a1auu,
KOMMEHTHUPOBATh IIOJy4YEHHBIN PE3yiIbTarT;

- B Xofie 00CyXJIeHHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCY>KAaeMon
TEMbI, IPOOJIEMBI, pelIaeMOil 3a/1a4u, BbICKAa3bIBaTh W€, HALIEJICHHbIE
Ha TIOUCK pEIICHHUS, COMOCTABIATH CBOM CYXKICHUA C CYXICHHUSIMH
JIPYTUX YYacTHHUKOB JaMajora, oOHapyXuBaThb pa3iIM4M€ U CXOJCTBO
MO3UIMH, B KOPPEKTHOW (opme (GopmMynupoBaTh pa3HOIIACHUS, CBOU
BO3pAKEHMUS,;

- TPEeACTaBIATh pE3yNbTaThl pEHICHHs] 3aJaud, OSKCIIEPUMEHTA,
WCCIIC/IOBAHMsI,  IMPOEKTa, CaMOCTOSTEIbHO  BHIOMpaTh  (opmar
BBICTYIUIGHHSI C Y4€TOM 3aJa4 MpPEe3eHTallud M OCOOCHHOCTEMH
ayJIUTOpUH.

CoBMecTHAR
NeATeJIbHOCTh

- TOHMMAaTh ¥ HCIOJB30BaTh MPEHMYIIECTBA KOMAaHJHOM W
WHAWBUIYAIBHOW pabOTHl MPHU pEIIeHUH YYEeOHBIX 3a/1a4, MPUHUMATh
1elb COBMECTHOW  JEATENbHOCTH, IUJIAaHUPOBaTh  OPraHU3aIUIO
COBMECTHOM pabOThl, pacmpenensaTb BHUAbI padOT, TOTOBAPUBATHCH,
oOCyXJaThb TpolecC M pe3ynbTaT paboTel, 0000IIaTh MHEHUs
HECKOJBKHUX JIOJCH;

- y4acTBOBaTh B TpYNNOBBIX (opmax paboThl (0OCyXIeHHs, 0OMeH
MHEHH, «MO3TOBBIE HITYPMBI» W HWHBIE), BBHIMOIHATH CBOIO YacTb
paboThl M KOOPAMHMPOBATH CBOM JEMCTBUSA C JAPYTUMH 4JIE€HAMH
KOMaH/IbI, OIICHMBATh KaueCTBO CBOEr0 BKJaja B OOMMIUNA MPOAYKT IO
KpUTepUsiM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3. YHuBepcaJjibHbI€ peryjsiTUBHbIE AeiicTBHUSA

Camoopranuzauus

- COCTAaBIIATH TUIAH, AJITOPUTM PEIICHUS 3a1a4H,
- BBIOMpaTh CHocoO pemieHuss ¢ y4€TOM HUMEIOUINXCS PECYpcoB H
COOCTBEHHBIX BO3MOXKHOCTEM,

- apryMEHTHpOBaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUHN ¢ y4ETOM
HOBOM HH(pOpMaLINK.




CaMoOKOHTpOJIb - BJIAJeTh HaBbIKAMM I103HABAaTEIbHON peQUIeKCHH Kak OCO3HaHMS
COBCPHIACMBIX HCﬁCTBHﬁ 1 MBICIIUTCIIBHBIX MTPOICCCOB, UX PE3YJILTATOB,
BIaJeTh CHoco0aMM CaMOIPOBEPKH, CAMOKOHTpOJI Ipolecca MU
pe3yJibTaTa pelieHHsl MaTeMaTUYeCKON 3a/1auH;

- NIpeABHIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IPU PELIEHUU
3aa4v, BHOCHTb KOPPCKTUBBI B [JCATCIBHOCTb Ha OCHOBC HOBBIX
OOCTOATENLCTB,  JIAHHBIX,  HAHJEHHBIX  OMMOOK,  BBISBIECHHBIX
TPYAHOCTEH;

- OLICHHMBATh COOTBETCTBHE PE3yJbTaTa LEIU M YCIOBUSIM, OOBACHSATH
MNPHUYUHBI JOCTUIKCHUSA WM HCAOCTHIKCHUS PE3YJILTATOB ACATCIBHOCTU,
HaXOJAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

OcHOBHbBIE MOKA3aTeJIH OLICHKHU pe3yJibTaTa

1) omepupoBaTh MOHSATHUSMH: DPAIMOHAIBHOC W JICHCTBHTEIBLHOE YHCIO, OOBIKHOBEHHAS
UJICCSITUYHAS APOOb, MPOIEHTHI; BBITOIHATH apu(METHYECKUE ONEpali C PAUOHATBHBIMUA U
JEUCTBUTEIIbHBIMU YHCJIaMH; BBIIOJIHATH TNPUOIMKEHHBIE BBIYMCICHUS, HCIONb3Yys IpaBUia
OKpYIJICHHUS, JENaTh NMPUKHUIKY M OLEHKY pe3yJIbTaTa BBIYMCICHW; ONEPUPOBATH IOHITHUAMHU:
CTENEeHb C IEeNbIM TOKa3aTelieM, CTaHaapTHas (opma 3amucu JeHCTBUTEIBHOTO YKCia, KOPEHb
HaTypaJIbHON CTENEHH, MCIOJIb30BaTh MOAXOAANIYI0 (OPMY 3alMCU AECHCTBUTEIBHBIX YMCEN IS
pelICHNs] NPAKTUYECKUX 3aJad M NPEACTaBICHUS JaHHBIX; OIEPUPOBATH MOHATHSAMU: CHHYC,
KOCHUHYC M TAaHI'€HC IPOU3BOJIBHOIO YIJa, UCIOJIb30BATh 3alUCh MPOM3BOJIBLHOIO YIjla 4Yepe3
00OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIINY;

2) oreprpoBaTh MOHITHIMH: TOKIECTBO, YPABHEHHE, HEPABEHCTBO, LIEJIOE, PAL[MOHATIBHOE,
UppallMOHAIbHOE YpPaBHEHHME, HEPAaBEHCTBO, TPUIOHOMETPUYECKOE YpPaBHEHHUE; BBINOJIHATh
peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUI U pelllaTh TPUTOHOMETPUUECKUE YpaBHEHUS;
BBIIIOJIHATE MIPe00pa30BaHUs LEIIBbIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX BbIpAXKEHUHA U peluaThb
OCHOBHBIC THIIBI IEJBIX, PAUUOHAIBHBIX M HWPPALMOHAIBHBIX YPABHEHUH M HEPABEHCTB;
IPUMEHATh YPAaBHEHMsI W HEPABEHCTBA JUIsl PELUEHMs MaTeMaTUYeCKUX 3aJad M 3aJad U3
pa3nuyHbIX 00NacTel HAyKu M peajbHOM JKU3HU; MOJEIMPOBATh pealIbHbIE CUTYallud Ha SI3bIKE
anreOphl, COCTABIIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 33/1a4d, MCCIIEA0BAaTh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM arIapara ajnreopsl;

3) omepupoBaTh MOHATUAMHE: GYHKIHS, CITOCOOBI 3a1aHusT QYHKIIUH, 00JaCTh OMPEICIICHHS
U MHO>KECTBO 3HaueHMH (PyHKUUH, rpaduK (GYHKIUH, B3aUMHO OOpaTHbIe (DYHKIIMU; ONEpUpPOBATh
HOHATUAMH: YETHOCTh M HEYETHOCTh (DYHKLUH, HYTU (DYHKIIMU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;
UCMOJIb30BaTh rpaduku GyHKIMM Ui peleHns ypaBHEHUI; CTPOUTh U YMTaTh rpaduku TMHEHHON
(GyHKIMH, KBaApaTUYHOM (YHKIIMH, CTETIEHHOW (YHKLHMHU C LIENbIM IOKa3aTeJIeM; HCI0JIb30BaTh
rpaguku QyHKIUH I UCCIeI0BaHUs MTPOLIECCOB U 3aBUCUMOCTEH MPH PELLICHNH 3a/1a4 U3 APYTuX
yU4eOHbIX TPEAMETOB U PpEAJbHOM KHU3HHM, BBIpakaThb (OpMysiaMU 3aBHCHUMOCTH MEXKIY
BEIIMYMHAMHU.

4) omepupoBaTh TMOHATHUSMHU: TIOCIIEIOBATEIBHOCTD, apH()METHYECKask U TeOMETpHYECcKast
IPOTPECCUH; ONEPUPOBATH MOHATHUAMH: OECKOHEYHO YOBIBAIOIAsi T€OMEeTpHuecKas MpOrpeccHs,
CyMMa OECKOHEYHO YOBIBaOIlel IeOMETPHYECKON MpOrpeccuy; 3aaaBaTh MOCIIEA0BATEIbHOCTH
Pa3NUUHBIMM CHOCO0AMH; MCIOJIb30BaTh CBOMCTBA IMOCIENIOBATENILHOCTEH M MPOTPECCHid IS
pELIEHMS] peaTIbHBIX 331a4 IPUKJIAJHOTO XapaKTepa.

5) onepupoBaTh MOHSATHUSIMU: MHOXECTBO, OMNEPAIMHM HaJ MHOXXECTBAMH;, HCIIOJIb30BATh
TEOPETUKO-MHO)KECTBEHHBIN ammapar Uil ONHCAHUS peajbHBIX IPOLIECCOB U SBIEHHUM, IpH
pelIeHu 3a7ad U3 JPYyrux Y4eOHBIX MpPEAMETOB; OMNEPUPOBaTh MOHATUSMH: OIpeJeNICHUE,
TEOpEMa, CIEACTBUE, JOKA3ATENbCTBO.

6) onepupoBaTh MOHATHSAMH: HATypalbHOE, II€J0€ YHCIIO, HWCIOJIB30BaTh MPU3HAKA
JEIMMOCTH LIETIbIX YHMCEJ, PA3IOXKEHHE 4YHciIa Ha IPOCTHIE MHOXKWTENN Ul PELIEHMs 3a]ad;
OIIEpUPOBATh TOHATHEM: CTENEHb C DPALMOHAIBHBIM I10KA3aTENIEM; ONEPUPOBATH MOHATHSIMMU:
Jorapu@m yucia, 1eCSITUYHbIE U HAaTYpaIbHbIE JJOrapu(MbL.




7) TpPHMEHATh CBOMCTBA CTENEHU Ui TNPeoOpa3oBaHMs BBIPAKEHUH, ONEPHPOBATH
MOHATUSAMU: TIOKA3aTEIbHOE YPaBHEHNE U HEPABEHCTBO, PEILIATh OCHOBHBIE THUIIBI IOKA3aTEIbHbIX
YPaBHEHUI M HEPaBEHCTB; BBIIOJIHATH NPEOOpPa30BaHUs BbIPAKEHUH, COEpKalMX Jorapumsl,
OIIEpUPOBATh MOHATUAMMU: JJOrapu(PMHUUECKOE YPaBHEHNE U HEPABEHCTBO, PELIATH OCHOBHbIE THIIbI
gorapu(MUUECKUX  ypaBHEHHH M HEPAaBEHCTB;  HAXOJUTh  PEUICHUS  MPOCTEUIIHNX
TPUTOHOMETPUUYECKUX HEPABEHCTB; ONEPUPOBATh MOHATHAMM: CHUCTEMA JIMHEMHBIX YPAaBHEHUH U
e€ pellIeHue, NCIO0Ib30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHU Ul PELICHMs NPAKTUYECKUX 3a1ad;
HaXOQUTh PEUICHMs MPOCTEUIIMX CHCTEM M COBOKYIHOCTEH pPALMOHAIBHBIX YPABHCHUM H
HEPaBEHCTB; MOJICIHUPOBATh peajbHbIE CUTYallUH Ha SI3bIKE AIreOpbl, COCTABIISATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aa4H, UCCIIEA0BATh MOCTPOECHHBIE MOZEIH C
UCII0JIb30BAaHUEM allIapaTa ajareopsl.

8) omepupoBaTh TOHATHSIMH: TMEPUOANYECKAs (YHKIHS, MPOMEKYTKA MOHOTOHHOCTH
(GYHKIMM, TOYKU SKCTpeMyMa (pyHKLIMH, HauOosbllee W HaUMEHbIIee 3HAueHUsl (QYHKIUM Ha
HIPOMEXKYTKE, UCIIOJIb30BaTh UX JUI UCCIe0BaHMs (PyHKIMY, 3aJaHHON IrpadUKOM; ONepupoBaTh
HNOHATHAMH: TpadUKH IMOKAa3aTENbHOM, JOrapu(MUYECKOW U TPUTOHOMETPUYECKUX (YHKIIUH,
n300pakaTh HMX HAa KOOPAMHATHOW IUIOCKOCTH M MCIOJB30BaTh JJISI PEUICHUS ypaBHEHUH H
HEpPaBEeHCTB; M300pakaTb Ha KOOPIMHATHOM IUIOCKOCTH TIpaduKHU JMHEHHBIX YpaBHEHUH WU
UCTIONIb30BATh MX JUIS PEIICHHS CHCTEMbl JMHEHHBIX YpaBHEHHIA; HCIIOIh30BaTh TPaQHKH
(GYHKUMN 17151 UCCIIE0BAHNUS IIPOLIECCOB U 3aBUCUMOCTEN U3 IPYIUX YUEOHBIX TUCIUILINH.

9) omepupoBaTh HOHATHAMHU: HeNpepbiBHAs (GYHKUWS, T[POU3BOAHAS (DYHKIHH,
UCIIOJIb30BAaTh T'€OMETPUYECKU M (U3MUECKMH CMBICI IPOM3BOJHOM MAJIsl pElIeHHs 3a/ad;
HAXOJUTh MPOM3BOJHBIC DJEMEHTAPHBIX (YHKUUHA, BBUYHUCIATH TPOU3BOJIHBIE CYMMBI,
NPOM3BEICHUS, YACTHOTO (QYHKIIHIA; UCTIONB30BATh MPOU3BOTHYIO /ISl KCCIIETOBaHUS (PYHKIIMU HA
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl UCCIIEA0BAHUS K IIOCTPOCHUIO IPaUKOB;
UCMOJb30BaTh IPOU3BOAHYIO JJIi HAXOXKJIEHUS HAWIydllIero peleHHs B NPUKIIAIHBIX, B TOM
YHCIE COLHUAIbHO-DKOHOMHUYECKUX, 3a]adax; ONEepUpOBaTh IMOHATHAMM: IepBooOpasHas M
UHTErpaj, IOHUMAaTh TEOMETPUYECKHMH W  (U3UYECKHH CMBICI HMHTErpajga; HaXOIUTb
nepBoOOpa3Hble  AJIEMEHTApHbIX (YHKLUUI, BBUMCIATE HMHTErpai no gopmyine HproroHa—
JleiiOHuia; pemate NpUKIaIHBIE 33Ja4d, B TOM YHCJIE COLUAIBHO- 3KOHOMHMYECKOTO H
(bU3MUECKOro XapakTepa, CpeICTBAMU MaTEMaTUYECKOTO aHAJIN3a.

10) omepupoBaTh MOHATHSAMH: TOYKa, TpsMas, IUIOCKOCTh; TPUMEHITh aKCHOMBI
CTEpEOMETPUU M CIEACTBHSI W3 HUX INpPU pEILIEHUH TeOMETPUYECKHUX 3a/ad; OIepUpOBaTh
MNOHATUSMHU:  MApaUIEIbHOCTh M NEPHEHIUKYJISPHOCTh  NHPSMBIX M IUIOCKOCTEH;
KJIacCU(PUIUPOBATh B3aHMMHOE pACIOJIOKEHHE TPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
OIEepUPOBATh MOHATUAMHU: JBYTPAHHBIN YToJl, TpaHU JBYIPAHHOTO yIiia, pedpo JBYIPaHHOIO yria,
JUHENHBIA YroJd JBYIPAaHHOIO YyIya, TpajyCHas Mepa JBYI'PAaHHOIO VyIja; ONEpPHUpPOBATh
NOHATUSAMHM:  MHOTOTPAaHHMK, BBINYKJIbIH W  HEBBIIYKJIBIH  MHOTOIPAaHHMK, JJIEMEHTHI
MHOTOI'PaHHMKA, MPAaBUWIBHBIM MHOTOTPaHHUK; PaclO3HABATh OCHOBHBIE BHJIbI MHOI'OIPaHHHUKOB
(mupamuga, TOpuU3Ma,  NPSAMOYTOJBHBIA — Hapajuienenunen, Ky0);  KiIaccupUIMpPOBATh
MHOTOTPAaHHHUKH, BbIOMpas OCHOBaHMSA MJs KiIacCU(UKAUUK (BBINYKJIbIE W HEBBITYKIIbIE
MHOT'OI'PaHHUKH, IIPaBUJIBHBIE MHOTIOIPaHHMKH, IOpsMbIE M  HAKJIOHHBIE IIPU3MBI,
napajieNienune/pl); ONepupoBaTh MOHATHIMU: CEKYIIas IIOCKOCTh, CEUEHHE MHOTOIPaHHHUKOB;
OOBSICHATh MPUHIMIBI [OCTPOEHUS] CEUYEHUI, HUCMONb3ys METOJ CJIEAO0B; CTPOUTh CEUYEHUs
MHOTOI'PaHHUKOB METOJIOM CIJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PUCYHKOB
OpOCTHIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHM3Y; peIIaTh 3a/Jaud Ha HaxXOXJIEHHE
FeOMETPUYECKUX BEIMYUH MO0 00pa3liaM MM alrOpUTMaM, MPUMEHSS U3BECTHbIE aHAJTUTUYECKHE
METO/bI IPU PEIIEHNH CTaHAAPTHBIX MaTeMaTUYECKUX 3a/1a4 Ha BBIUMCIIEHUE PACCTOSHUN MEXTY
JBYMs TOYKAMH, OT TOYKH JI0 IPSAMOM, OT TOYKHM A0 IUIOCKOCTH, MEXKAY CKPEIIMBAIOLIMMUCS
OpsSMBIMM; pelaTh 3aJauyd Ha HaXOXKJICHHE TI'€OMETPHUUYECKUMX BEIMYMH M0 oOpaslaMm Win
aIrOpUTMaM, MPHUMEHSS M3BECTHBIE AaHAJIUTUYECKHE METOAbl MpPHU PEHIeHWH CTaHJapTHBIX
MaTeMaTHUYECKUX 3a7ad Ha BBIYMCIEHHE YITIOB MEXKIY CKPEIIMBAIOLIMMUCA INPSAMBIMHU, MEKIY
OpssMOM M TUIOCKOCTBIO, MEXJAY IIOCKOCTSIMM, JBYI'PAHHBIX YIJIOB; BBIYUCISATH OOBEMBI M
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IUIOIIAJN TOBEPXHOCTE MHOTOTPAaHHHUKOB (TpU3Ma, MUpaMUaa) C MPUMEHEHUEM (QOpMYIL,
BBIUUCIIAT COOTHOIICHUS MEXAY IUIOMAJSIMH  IOBEPXHOCTEH, O0bEMaMH MOAOOHBIX
MHOTOTPaHHHUKOB; OINEPUPOBaTh MOHSATHAMHU: CHUMMETPUS B TIPOCTPAHCTBE, IICHTP, OCh W
IUIOCKOCTh CUMMETPHH, LEHTP, OCh U IUIOCKOCTh CHUMMETPUH (DUTYpBI, H3BJICKaTh,
npeoOpa3oBEIBATh U MHTEPIPETUPOBATH MH(DOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢durypax, npeacTaBIeHHYI0 Ha YepTe)kaX M PUCYHKAX; MPUMEHSATh TeOMeTpHUecKre (DakThl s
pELICHUS] CTEPEOMETPHUYESCKHX 3ajlad, MPEIoJIaraloluX HECKOJIbKO IIIaroB pPEHICHUs, €CIH
yCIIOBHSI TIPUMEHEHHS 33JIaHbI B IBHOU (pOopMe; MPUMEHSITh TPOCTEUIIIHE TPOTPAMMHEIE CPEIICTBA
U OJCKTPOHHO- KOMMYHHUKAIIMOHHBIC CHUCTEMBI IPH PEIICHHH CTEPEOMETPUYCCKUX 3a]ad;
NPUBOJUTH MPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJIE M JKU3HHU, PAcIiO3HABATh
NPOSIBJICHUE 3aKOHOB T'€OMETPUU B MCKYCCTBE; MPUMEHSTH IMOJYYCHHBIC 3HAHUS HA MPAKTHKE:
AHATM3UPOBATh PEALHBIC CUTYAIlMM M TMPUMEHATh W3YUYEHHBIC TOHSATHS B TPOIECCE IOMCKA
pELICHUs] MaTeMaTHYECKH CHOPMYIUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEabHBIC CHTYAIlUH
Ha S3bIKE TEOMETPHH, UCCIIEIOBATh IMOCTPOCHHBIC MOJIENIU C HCIOIB30BAaHHEM I'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara anreOpbl, pemiaTh MPAKTHYECKHE 3a/a4yd, CBSI3aHHBIC C
HAXOXKJICHHEM TeOMETPHUSCKUX BEITMYMH.

11) onepupoBaTh  TOHATHSIMH:  IMJIMHAPUYECKAas  MOBEPXHOCTb,  0OOpa3yroIIHe
[WIMHAPUYIECKON  MOBEPXHOCTH, UWIMHIDP, KOHUYECKash  IOBEPXHOCTh,  OOpa3yroIime
KOHMYECKOW TIOBEPXHOCTH, KOHYC, c(heprueckas MOBEpXHOCTh, pacliO3HABaTh Tella BPAIICHUS
(unmuHOp, KOHYC, cdepa W 1map); OOBACHATH CHOCOOBI TMOJNIyYEHUS Tel BpalleHus,
KJIacCH(PUIIUPOBATh B3aUMHOE PACIIOJIOKEHUE CPEepbl U IUIOCKOCTH; ONEPHUPOBATH TOHITUSMHU:
IapOBO CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CErMEHTa, IIAPOBOM CIIOH, OCHOBAaHHE IIAPOBOTO
CJIOSI, BEICOTA MIAPOBOTO CIIOS, IAPOBOM CEKTOP; BBIYUCIISITH 00BEMBI U TUIOIIAIN TOBEPXHOCTEH
TENl BpAICHUs, TCOMETPUYECKMX TeJI C NPUMEHEHHEM (OPMYII; OIEPHPOBATh TOHITHUSMH:
MHOTOTPaHHHK, BIIMCAHHBIA B cdepy W ONUCaHHBIH OKoio cdepsl, cdepa, BIUCAaHHAS B
MHOTOTPAaHHUK WJIA TEJI0 BpAIICHUS; BBIUUCIATh COOTHOIICHUS MEXIY IUIONMIAIIMU
MOBEPXHOCTEH M 00BEMAMU TOJOOHBIX Tel; M300pakaTh H3y4aeMmble (QHUTYpbl OT PYKH H C
NPUMEHEHHEM TPOCTBIX YEPTEKHBIX UHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIC) IUIOCKHE YSPTEIKH
U3 PHCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BHJA CBEpXy, COOKY, CHH3Y, CTPOUTH CCUCHHS TEIl
BpallleHHsI,  W3BIEKaTh,  HWHTEPOPETHpOBaTh W  TpeoOpa3oBbBaTh  HUHMOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha dYepTe)kaxX U PUCYHKaX;
OIIEPHPOBATh TIOHATHEM BEKTOp B TMPOCTPAHCTBE; BBINMOJHATH JICHCTBHS CIOXCHHS BEKTOPOB,
BBIYUTAHUS BEKTOPOB M YMHOXXCHHS BEKTOpa HAa YHCIIO, OOBSCHATH, KAKUMH CBOHCTBAMU OHH
001aaroT;, MPUMEHATh TNPABWIIO Mapajulesienuiesa; OIMepHUpOBaTh MOHATUSMH: JIEKApTOBBI
KOODJAMHATBl B MPOCTPAHCTBE, BEKTOP, MOIYJIh BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, YroJI MEKIy BEKTOpaMH, CKAJSPHOE IPOU3BEJCHUE BEKTOPOB, KOJUTMHEAPHBIC H
KOMILJIaHApHBIE BEKTOPHI, HAXOJUTh CYMMY BEKTOPOB M MPOM3BEIECHUE BEKTOpa HA YUCIO, YTOI
MEXy BEKTOPaMH, CKAJIIPHOE MPOU3BEACHUE, PACKIIAAbIBATh BEKTOP MO ABYM HEKOJTMHEAPHBIM
BEKTOpaM; 3a/1aBaTh IUIOCKOCTh YPaBHEHHWEM B JIEKApPTOBOWM CHUCTEME KOOPJHMHAT; TPUMEHSTH
reoMeTpudeckre (HakThl IS PEIICHUS CTEPEOMETPUICCKUX 33124, TPEAOJIATAIONNX HECKOIBKO
[IarOB PEIICHMs, €CITH YCIOBHs TPHUMEHEHHUs 3aJaHbl B SIBHOU (hopMe; periaTh mpocTeiIme
TeOMETPUYCCKHE 3a/1a9M Ha IPUMEHEHUE BEKTOPHO- KOOPJMHATHOTO METO/a; PelaTh 3aadd Ha
JI0Ka3aTeIbCTBO MAaTEMATHYECKMX OTHOIICHWH W HAXOXKJICHHE TeOMETPHUYSCKUX BEIHYHH I10
o0pa3iiaM WU ajdropuTMaM, TPUMEHSE W3BECTHBIE METOABl MPH PELICHUH CTaHAapTHBIX
MaTeMaTHYeCKUX 3a/a4y; MPUMEHATh NPOCTEHIINe MPOTpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAITHOHHBIC CHCTEMBI MPH PEIICHUH CTEPECOMETPUICCKHUX 3aJ1a4; MPHUBOJIUTH MPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B TIPUPOJE W JKU3HH, PACcIIO3HABATH MPOSIBIICHHE 3aKOHOB
TEOMETPUM B WCKYCCTBE, NPUMEHSTH IOJYYCHHBIE 3HAHHsS Ha TMPAKTUKE: AaHaJIH3UpPOBATH
peasbHBIE CHTYallMd W TPUMEHATh W3YyYCHHBIC TIOHATHS B TIPOIECCE TIOMCKA PEIICHHS
MaTeMaTHIeCK CPOPMYITMPOBAHHON MPOOIIEMBI, MOJCITUPOBATh PEATbHBIC CHUTYAIlMH Ha SI3BIKE
TEOMETPUH, UCCIIEAOBATh MOCTPOSHHBIE MOJETH C MCIOJIb30BAaHUEM T€OMETPUIECKUX MOHITUN U
TEOpeM, ammapara anreOpbl, pemiaTh MNPAKTUUYECKUE 3aJaud, CBS3aHHBIE C HaXO0XKJIECHHEM
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Te€OMETPUYECKUX BETUUUH.

12) yutaTh W CTpOWUTH TAONUIBI M AMATPAMMBI, OIEPUPOBATh MOHSITHUSMHU: CpEIHEE
apupMeTuIecKoe, MeuaHa, HauOoJblllee, HaUMEHbIlee 3HAYECHUE, pa3Max MacCHBa YHCIIOBBIX
JIAHHBIX; ONEPUPOBATh MOHITUSAMM: CIy4alHBIH SKCHEPUMEHT (OIBIT) M CilydailHOE COOBITHE,
AIIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIA MCXOMA) CIY4YailHOTO OIbITA, HAXOAWUTh BEPOSTHOCTH B
OIBITaX C PAaBHOBO3MOKHBIMH CIIy4alHBIMU COOBITHAMH, HaXOAUTh U CPAaBHUBATh BEPOSITHOCTH
COOBITUH B H3YyUYEHHBIX CIy4alHBIX 3KCIIEPUMEHTaX; HaXOOUTb U (HOPMYJIUPOBATH COOBITHS:
nepecedeHue M OOBEIMHEHUE JAHHBIX COOBITHH, COOBITHE, NPOTHBONOIOXKHOE ITaHHOMY
COOBITHIO, TOJIB30BAThCA JauarpaMmamu Diepa ¥ (OpPMYJIONW CIOXKEHUS BEPOSATHOCTEH IpH
pelIeHuH 3ajay; ONEepUpOBaTh MOHATUSAMM: YCIOBHAs BEPOATHOCTb, HE3aBUCHMBIE COOBITHS,
HAXOJUThb BEPOSATHOCTH C IOMOIIBIO IIPAaBWJIA YMHOXEHHs, C IOMOIIBIO JIepeBa CIly4yailHOro
OIBITA; MPUMEHATh KOMOMHATOPHOE TMPAaBUJIO YMHOXKEHMS TPH PEIICHUM 3aj]ad; OINepUpOBaTh
HOHATUAMH: HCIBITAaHUE, HE3aBUCUMBbIE MCIIBITAaHUSA, CEpHUsl MCIBITAaHUH, ycHnex W Heyzauya,
HAXOJUThb BEPOSITHOCTH COOBITUII B CEpUM HE3aBUCHMBIX MCIBITAHUH 10 IEpBOrO yclexa,
HAXOJHUTh BEPOSITHOCTH COOBITHH B CEpUH HCIBITAaHUN bepHysin; onepupoBaTh MOHITUSMHU:
cilyJaifHasi BEJIMYMHA, pacHpeielieHne BepOATHOCTEH, TuarpaMma pacipeeIeHus.

13) cpaBHUBATH BEPOSTHOCTU 3HAYCHHI CIy4allHOH BEJMYMHBI IO PACHIPEICICHHIO UITH C
NOMOIIBIO JMarpaMM; OINEPHPOBAaTh MOHATHEM MaTEMaTHYECKOTO OXHJIAHHSA, IPUBOIUTH
NpUMeEphl, KaK TPUMEHSETCS MAaTeMaTHUeCKOe OXKUAAHUE CIIyJaiHOW BEMYMHBI HAXOIUThH
MaTeMaTU4ecKoe OXHUIAHUWE [0 JAHHOMY paclpelesieHHI0; MMETh IpPEACTaBICHHE O 3aKOHE
OOJIBIIMX YHCEIl; UMETh IPEACTaBICHHE O HOPMAJIbHOM paclpee/IeHUN.

1.4. KosinyecTBO 4acO0B HAa OCBOEHHE MPOrpaMMbl y4eOHOTI0 mpeaMeTa:

yueOHast Harpy3ka ooyuaromierocs (2023-2024 r. ) 362/363 uyaca, B TOM
17 (o) (<

JJIS OYHOH (POPMBI 00yYeHUS:

ayJIuTOpHas ydeOHas Harpy3ka oOyuarorierocs 234/222 yaca;

caMoCTOsTeNIbHAs paboT oOyuaromerocs 128/133 yacos;



2. CTPYKTYPA U COAEP KAHUE YUYUEBHOI'O ITPEJIMETA
«MATEMATHUKA»
2.1 O0bem yueOHOTr0 mpeaAMeTa U BUAbI y4eOHO0# padoThl

JUIs1 OYHOU (POpMBI 0OyUEHUS

Bun yueOHoi padoThI Oovem
uacoe
YueOHas Harpy3ka (Bcero) 362/363
AyauTopHasi yueOHasi HArpy3ka odyuaromerocsi (Bcero) B Tom 234/222
qrCIIe:
OCHOBHOE COJ/Iep:KaHue
TEOPETUYECKOE 00yUCHHE (JICKITHH) 164/158
NPaKTUYCCKHUE 3aHSATHSI 70/64
CamocTrosiTeibHasi pa6oTa 00yuaromerocsi (Bcero) 128/133
KoncyabTamus -/8
IIpome:xkyTouHas aTTecTalus B popMe sK3ameHa -/-

Bcepoccuiickas nmpoBepouHasi padoTa (Ipy HAJIMYKUH [0 TaHHOMY Y4eOHOMY
MIPEIMETY), OpraHu3yemasi B paMKax MEpOIPUSTUI MO OIEHKE KauecTBa
oOpa3oBaHus, IPOBOJIUTCSA 3a cueT 00bEMa BpEMEHHU, OTBEJCHHOTO Ha Y4eOHbIN
MpPEAMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4ecKHUil JIAH U coJiep:kaHue y4eOHOT0 npeameTa «MaTeMaTuKa»

U1 OYHON (POPMBI O0YUEHHUS

HanMmenoBanue
Pa3aesioB U TeEM

COI[Gp?KaHHe yqeﬁﬂoro MaTepuaJia NIPaKTUYICCKUE 3aHATUSA,
CaAaMOCTOSATC/JIbHANA paﬁoTa oﬁyqaloumxca

0O0BeM
4ac0B

3

1 cemectp

72/30/62

Pasznen 1. Yucaa u Berunciaenus. MHoKecTBA.

Tema 1.
PasBurtue
MOHATHSA 0 YHCJIE

Conep:xanue yaeOHOro MaTepuajia

8/2/8

1 | 1.llensie u panuonHanpHele uncia. JeiicrBurensHele uncia. [Ipudamxennsie Boruncinenus. [IpubdmkenHoe
3HAYEHHUE BEJTMYMHBI U TOTPEIIHOCTU MPUOIIMKEHUH.

2.KomiiekcHble yncia. ApI/I(i)MCTI/IquKI/Ie ILCIZCTBHH HaJ KOMIIJICKCHBIMH YHCJIaMU.

3.KommnekcHsie uncna. Tpuronomerpuyeckas ¢popma 3amucu 4ucia

Wi

4 ITpaktuueckasi padora Ne 1 «[loHsiTe MHOKECTB UnCEI»

5 | 5.BXonHOM KOHTPOJIb

CamocrosiTesibHas padoTa 00y4arommxcst

Camocmosmenvras paboma «Komnnexcnvle uucna. Pewienue 3aoay no oopasyy»

CamocmosmenvHas paboma «Pewenue cucmem nunelnsvix ypaswenui. Mampuya cucmembvl 1UHEHbIX
ypasnenuii. Onpedenumens mampuywl 2 X2, npumenenue onpeoeiumers OJisl peueHUs CUcmemol TUHelHbLX
VPAaHeHUl.

Pewenue npuxnaonvix 3a0au ¢ nomowpbio cucmemuvl TUHEUHBIX YPAGHEHULI)

BB N NN NN

Paznen 2. ®yukuuu u rpadpuku

Tema 2.
DOYyHKIUH, UX
CBONCTBA M
rpauxu.

Conep:xanue yaeOHOro MaTepuajia

6/4/6

6 | 1.®ynkuun. Crioco6sl 3aganus pynkuuu. ['paduxu pynkunu. CoiicTBa QyHKIUH.

7 | 2.06patubie pynkiuu. O6macTh onpeaeraeHus U 001acTh 3HaYeHUI oOpaTHOl GyHkuu. ['paduk oObparHOI
¢ynkuuu. CrnoxxHas QyHKIUS (KOMIIO3HILIU)

8 | 3.IIpakTuyeckas padora Ne 2 «Dynkuuu. CBoicTBa QyHKUIUI»

9 | 4.IlpeobpazoBanue rpaduxoB ¢pyHkuuit. Buasl npeodpazoBaHHid.

10 | 5.JIpakTnyeckasi padora Ne 3 «IIpeoOpazoBanus rpaduKkoB GYHKIHI»

CamocrosiTesibHast padoTa 00y4arommxcst

Pewenue 3a0au «Obnacms onpedenenusi pyHkyuuy.

Pewenue 3a0au «Ceoticmea gpynkyuii

Ilocmpoenue epaguxos gynxyuii

N N N[O N N N
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Pa3nen 3. OcHOBbI TPUTOHOMETPHH

Tema 3. Coaep:xkaHue y4eOHOr0 MaTepuajia 10/6/6
Tpuronomerpuue | 11 | 1.Paguannas mepa yrina. BpamarensHoe asmkenue. TpuronoMmerpudeckas OKpyKHOCTb 2
ckue Bpipaxkenus | 12 | 2.CuHyc, KOCUHYC, TAHI€HC ¥ KOTaHI€HC Ynci1a. OCHOBHbBIE TPHTOHOMETPUYECKHE TOKIECTBA, 2

13 | 3.IIpakTnyeckasi padora Ne 4 «Tpuronomerpuueckue QyHKIIMH YUCIOBOTO apTryMEHTa 2

14 | 4.®@opmyiibl npuBeaeHUs. CUHYC, KOCUHYC U TAHT€HC CYMMBI U pa3HOCTH JIBYX yrioB. CHHYC U KOCUHYC 2
JBOMHOTO yriia. @opMyIibl IIOJIOBUHHOTO YIJIa.

15 | 5.IIpeoGpa3oBanusi CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEACHUE U IIPOU3BEACHUS B CYMMY. 2
Bripaxkenue TpuroHoMeTpruueckux (GyHKIIHHI depe3 TaHT€HC MOJIOBUHHOTO apryMeHTa.

1 | 6.lIpakTuyeckas padora Ne 5 «OcHOBHBIE ()OPMYITBI TPHTOHOMETPHI 2

6

1 | 7.1Ipeobpa3zoBanus NpoCTEUIINX TPUTOHOMETPUUECKUX BbIPAXKEHUH. 2

7

18 | 8.IlpakTnueckas padora Ne 6 «[IpeoOpa3zoBaHus MPOCTEUITNX TPUTOHOMETPUIECKUX BBIPAKESHUI 2

CamocrosiTesibHas padoTa 00y4arommxcst 6

Camocmosmenvras paboma « OCHo8HbIe MPUSOHOMEMPUUECKUE MOHCOECNBA» 2

Camocmosmenvrasn paboma «IIpeobpazosaniiss mpuecoHOMempUUecKux blpadceHull» 4

Tema 4. Coaepsxkanue y4eOHOro MaTepuaJia 2[2]5

Tpuronomerpuue | 19 9.IlpakTnyeckas padora Ne 7 « Tpuronomerpuueckue GpyHKIHN. 2

ckue pynknun. | 2 | 10.00parHbie TPUrOHOMETPUYECKHE QYHKIMU. APKCUHYC, aPKKOCHHYC, aDKTAHT€HC YHCIIA. 2
0

CamocrosiTesibHAas padoTa 00y4aromuxcs o

Camocmosmenvras paboma «I pagpuxku mpuconomempuueckux QyHKyuii» 2

Camocmosmenvuas paboma «Mccredosanue mpuzoHomempuieckux QyHKyui» 3

Tema 5 Conep:xanue yaeOHOro MaTepuajia 8/2/9

Tpuronomerpuue | 2 | 11.IIpocreiimne TpuroHoMeTpiyeckie ypaBHEHHUS. 2
cKkue ypaBHenust | 1

M HEPaBEHCTBA. 2 | 12.MeToas! penieHnsi TPUrOHOMETPUYECKUX YPABHEHUI. 2
2

2 | 13.Pemienne TpUroHOMETPUYECKUX ypaBHEHUH. 2
3

2 | 14.1IpocTeiinme TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
4
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2 | 15.IIpakTnyeckas padora Ne8 «IIpocTeiiine TpUroHOMETPUUECKUE YPAaBHEHUS»
5

CamocTosiTesibHasi padoTa 00y4arouuxcst 9
Camocmosmenvhas paboma «Pewenue mpuzonomempuieckux ypagHeHui» 3
Camocmosmenvhas paboma «Pewenue mpuzonomempuiecKux HepageHcme » 3
Camocmosmenvras paboma « Cucmemvt mpueoHOMemMpuU4eCcKux ypasHeHuLl» 3
Pa3nen 4. Crepeomerpusi
Tema 6 Copep:xxaHue yueOHOro MaTepuajia 6/-/-
Beenenne B 26 | 1. OcHOBHBIE TPOCTPAHCTBEHHBIC PUTYPBI. AKCHOMBI CTepeoMeTpHH. [lapanensHOCTh NPSMBIX U
CTepeoMeTpHIO. IJIOCKOCTEMN
27 | 2. Terpasap. [Napamnenenunes.
28 | 3. Ceuenust. 3a/1a4n Ha OCTPOEHHUE CEUECHHUIA.
Tema 7 Coaepsxkanue y4eO0HOro MaTepuaJia
MpsiMble 1 29 | 4.ITpakTuyeckas padora Ne 9«IlapaienbHOCT NPSIMbIX M IUIOCKOCTEN»
IUIOCKOCTH B 30 | 5. [lepneHAUKYIAPHOCT NPAMBIX M ILIOCKOCTEM.
npocrpancree. | 91 | 6. IlepnenIuKyIAp U HAKIOHHAS. YTOJI MEXKLY IPAMO# H IIIOCKOCTEIO.

32 | 7. Nsyrpaunnsiii yroiu. [lepneHauKyIspHOCTh ABYX ILIOCKOCTEH.

33 | 8. [IpakTnyeckas padora Ne 10 «[lepneHIUKyIAPHOCTD B IPOCTPAHCTBE

34 | 9. l'eomeTpruecKre MPe0OPa3OBaHKsl POCTPAHCTRA.

35 | 10. MpakTuyeckasi padora Ne 11 «IIpsmMbie ¥ MIOCKOCTH B POCTPAHCTBEN

CamocTosiTe/ibHas padoTa 00y4arommXxcst

Camocmosamenvras pa60ma ((Hapa]l]le]leOCWlb 6 NPOCMPAHCMEE)

Camocmosmenvhas pa50ma «HocmpoeHue ceueHnutl MHO20ZPAHHUKOB)»

Camocmosmenvuas paboma « Y201 medncoy npamoul u nI0CKOCMbIO, Y207l MEHCOY NPAMBLMUY

CamocmosmenvHas paboma «llepnenouxynapHocms 6 Rpocmpancmee

X
I\)l\)-bl\)Bl\)l\)l\)l\)l\)l\)l\)Sl\)l\) N
o

Paznen 5. BexTopsl B npocTpancTBe

Tema 8 Conep:xanue yueOHOro MmarepuaJia 6/4/6
Koopauuatsl u 36 | 1. [Tonstue BEKTOpA Ha TUIOCKOCTHU U B MPOCTpaHCTBE. Buibl BekTOpoB. JleicTBus ¢ BekTopamu. Onepanuu 2
BEKTOPBI HaJl BEKTOpaMH.
37 | 2. llpakTnyeckas padora Ne 12 «BexkTopsl B IPOCTPAHCTBE» 2
38 | 3.MeTox KOOPAUHAT B IPOCTPAHCTBE. IIpAMOYTOIbHAS CHCTEMA KOOPIMHAT B IIPOCTPAHCTBE. 2
39 | 4. Meron xoopauHAT B IpocTpaHcTe. Koopaunate! BekTopa. CBI3b MEXILy KOOPAHHATAMHI BEKTOPa H 2
KOOpAMHATaMH TOYEK.
40 | 5. lIpakTuyeckas padora Ne 13 «MeToa KOOPAMHAT B IPOCTPAHCTBEN 2
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CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosmenvuasn paboma «Memoo KoopOurnam 6 npocmpancmee

Camocmosmenvras paboma «Koopounamer eéexkmopay

Camocmosmenvras paboma « Ckansproe npouszgedenue 6eKmoposy

N[ N N O

Pa3nen 6. Kopuu, crenenu u jorapugpmsl.

Tema 9

Conep:xanue yueOHOro Marepuajia

8/2/6

41

1.Kopnu u crenenu. Kopau HaTypajibHOM CTENEHU U3 YKMCIIa U UX CBOMCTBA.

Kopuu n
CTerneHM.

42

2. CterneHu ¢ paliMoOHAILHBIMU TTOKA3aTeNIIMH, X cBOMCTBa. CTETNIEHU C IEHCTBUTEILHBIMU TTOKA3aTEISIMH,
HUX CBOICTBA.

43

3. UppanmonanbHbie ypaBHEHUS

44

4. Creniennas ynxuus [IpeoOpa3oBanus paliiOHATBHBIX, UPPALMOHAIBHBIX, CTEIICHHBIX BBIPAKECHUH.

45

S.I0pakTuyeckas padora Ne 14 «KopHu u crenenn»

CamocrosiTesibHasA padoTa 00y4arommxcst

Camocmosmenvhas pa60ma ((KOpeHb n-0tl CMmeneHu u e2o CceoUCmaay

CamocmosmenvHasn paboma «ppayuonanvhvie ypagueHusy

Camocmoameﬂbnaﬂpa5oma «Cmenenw C payuOHAIbHbIM nokasameiem,

Tema 10
IToxka3zaTeabHas
(pyHKums.

Conep:xanue yueOHOro MaTepuasia

46

6. ITokazarenbHas QyHKIHAL.

47

7. IlokazaTenbHbIC YPABHEHMSL.

48

8. Iloka3aTeabHbBIC HCPABCHCTBA.

49

9. IlokasarenbHbIC HEPAaBEHCTBA M YPaBHEHUSI.

50

10.ITpakTuueckasi padora Ne 15 «Iloka3aTensHbIe YpaBHCHHS U HEPABSHCTBA»

51

11.KonTponbnas padota «toru 1 cemectpay

CamocrosiTesibHas padoTa 00y4ar0uxcs

CamocmosmenvHas pa60ma «llokazamenvhble ypasHerusa»

CamocmOﬂmerbHaﬂpa6oma «lloxazamenvhbie HepaeseHcmea)

CamocmOﬂmerbHaﬂpa6oma «Cucmemvl noka3amenbHvix prIGHeHZ/lZZ U HepaeeHcme)

NNI\)CDNNNI\)NI\)BI\)I\)I\)O)I\)I\)I\)

KoncyabTauus

-
N

IIpome:xxyToyHast KOHCYJAbTALMA B (hopMe IK3aMeHa

2 cemecTp

92/40/66

Tema 11
Jlorapugmel.

Conep:xanue yaeOHOro MaTepuajia

10/4/10

52

12.Jlorapudm. [1paBuna neiictBuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

2

53

13. Jlorapupmuueckast GyHKITHSL.

2

14




o4 | 14. TIpakTHuyeckas padora Ne 16 «[Ipeobpa3oBaHus MOKA3ATENBHBIX M JOrAPUPMHUIECKUX BBIPAKEHUI»

95 | 15. JlorapupMuuecKre ypaBHEHHsI

56 | 16. JlorapupMudecKre HEPABEHCTBA

S7 | 17. JlorapupMuuecKre ypaBHEHUs ¥ HEPABEHCTBA

58 | 18.IlpakTnyeckas padora Ne 17 «Jlorapudmudeckne ypaBHeHUSI U HEPABCHCTBA

CamocrosiTesibHasi padoTa 00y4arouuxcst

Camocmosmenvrasn paboma « Ceolicmea 102apu@dmosy

Camocmosmenvuas paboma «Jlocapughmuueckue ypasHeHus»

Camocmosmenvuas paboma «Jlocapugpmuyeckue nepasencmeay

Camocmosamenvras pa6oma « cucmemaul JzoeapuquuueCKux ypaeﬂeﬂud Uu Hepasencmey

IIpezenmayus «Jlocapupmuueckasn yHKkyus 6 sHcu3HUY

(NENENTNINENENECENENE N

Pa3nen 7. MHororp

AHHUKH U KPYIJIbIC TEJ1a.

Coaep:xanue yueOHOro MaTepuajia

8/2/6

99 | 1. MuororpanHuuk u ero snementsl. IIpusma. [lapamnenenumnen

N

60 | 2. IMupamuna. Buasl mupamu.

61 | 3. ITnomamp MOBEPXHOCTH MHOTOTPAHHHUKOB

Tema 12

62 | 4. Cummetpus B ipocTpancTse. IpaBuiIbHbIE MHOTOIPAHHHUKH.

MHororpaHHuKHU

63 | 5. IpakTyeckasi padora Ne 18 «MHOrorpaHHHKN

CamocTosiTesibHAs padoTa 00y4aroImXxcst

Camocmosmenvuas paboma «Ilpusma. IInowads 60Ko6o1i nosepxnocmuy

Camocmosmenvnas paboma «Ilupamuoa. Ilnowads nosepxnocmu npuzmol»

Camocmo;imeﬂbﬂaﬂpaéoma «Hpaeuﬂbele MHOC0CPAHHUKUY

Tema 13

Conep:xanue yueOHOro MaTepuajia

<
(o)

Tesa BpalueHus

64 6.L[I/IJ'II/IH)Ip, MUJIIMHAPHUYICCKAA ITIOBEPXHOCTD. [Inomane IMOBCPXHOCTHU NUIIMHIPA.

65 | 7. Konyc, KoHMYEeCKast MOBEPXHOCTh. Y CEUEHHBIN KOHYC. [1101aib MOBEPXHOCTH KOHYCA.

66 | 8. I1lap n cepa, nx ceuenns. BzaumHoe pacronoxerne cdephl U IITOCKOCTH, KacaTeIbHas IIOCKOCTh K
cdepe.

N[ N NN N NN OO N N N N

67 | 9. IpakTuueckas padora Ne 19 «Kpyrisle Tena»

CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosmenvuas paboma « Llununop. Ilnowaos nosepxnocmuy

Camocmosmenvras paboma «Konyc. Ilnowaos nosepxnocmu KoHyca»

Camocmosmenvuas paboma «Lllap. Ceepa. Cihepuueckas nogepxnocmuo »

Tema 14

Conep:xanue yaeOHOro MaTepuajia

|
(=

O0BeMEI TeJ

68 | 10. MonsTie 06BEMa. OcHOBHBIE CBOICTBA 00BHEMOB Tes. OOBEM MPSIMOYTOIBHOTO Mapaniesenue/a,
MIPHU3MBI, IWJIMH/IPA.

(NPSENENTN OIS
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69 | 11. MpakTuyeckas padora Ne 20 «O0bEM NPAMOYTOIBHOTO MAPAUIENEIHIIENA, IPH3MBI, IUIHHIPAY

70 | 12. O6BeM nmupaMuabl 1 KOHYCA.

71| 13. Pewenue 3ana4 1o Teme «OOBEM MUPaAMUJIBI B KOHYCa»

72 | 14. llpakTHyeckas padora Ne 21 «O6BEM IMPaMUJIbI K KOHYCa»

73 | 15. Pemenwue 3a1a4 1o Teme «O0BEM Iapa U IIOmanb chepb»

74 | 16. Tlogo6ue Ten. OTHOLIEHKE MIOIAIEH TOBEPXHOCTEH U 00BEMOB ITOJOOHBIX TEJ

75 | 17. TipakTHuyeckas padora Ne 22 «3MepeHust B TEOMETPHID

CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosamenvras pa60ma «Obvembl MHO20ZPAHHUKOB)

Camocmosmenvrasn paboma « Obvemvl men 8paujeHusLy

Kpocceopo no meme «Mnozoepannuxuy

NN NI N 0O N N N N N N N

Kpocceopo no meme «mena spawgenusy

Paszaea 8. Hauaia MareMaTu4ecKoro aHaJIn3a

Tema 15 Coaep:xkaHue y4eOHOTr0 MaTepuajia 472]-

Tpenen 76 | 1. IIpemen nocneno0BaTeabHOCTH. 2

77| 2. TIpenen GyHKIMKU, OCHOBHBIE CBOMCTBA M TIPABMIIA BHIYKCIICHUS. 2

78 | 3.IIpakTuueckas padora Ne 23 «IIpenens» 2

Tema 16 Conepmaﬂue yqeﬁﬂoro Martrepuajia 12/6/14

Ipown3Boauas 79 | 4. TlonaTre MPoM3BOAHON (YHKIMH, €€ TEOMETPHUECKHH M (PU3MUECKUI CMBICI. 2

80 | 5. INpasuna audpepennuposanus. Tabauma IPOU3BOIHBIX.

81 | 6. AuddepeHurpoBaHue CIOXKHBIX QYHKIHA.

82 | 7.IlpakTudeckas padora Ne 24 «/(udpepeHnpoBaHne BHIPAKEHUIN»

83 | 8. MccieoBanue syieMeHTapHbIX GyHKIMI HA MOHOTOHHOCTB U TOYKH SKCTPEMYMA.

N[ N N N[ N

84 | 9. MccnenoBanue 2eMEHTapHBIX (YHKIMI Ha HAMOOIbIIEe U HAUMEHBIIEE 3HAYEHUE C TIOMOIIIBIO
IIPOU3BOIHOM

N

85 | 10. MpakTuueckas padora Ne 25 «HanGopluee 1 HaMMEHbIIEE 3HaYCHUE (DYHKIIMU HA OTPE3KE»

N

86 | 11. [IpuMeneHne TPOM3BOIHOMN K MCCIEAOBAHMIO (DYHKIHMI M MOCTpOeHHIO rpadukoB. [Ipon3BoaHbIe
00paTHOM ¥ KOMITO3UIIUH (DYHKIUH.

87 | 12. lIpakTuyeckas padora Ne 26 «I[IpuMeHeHre TPOU3BOIHON K HUCCIIEOBAHUIO (PYHKIUN U TOCTPOCHHIO 2
rpaduKoB»

CamocrosiTesibHast padoTa 00y4arommxcst

Camocmosmenvhas paboma « Bviuucnenue npedenos gynxkyuu»

Camocmoameﬂbnaﬂpa60ma «Bviuucnenue I’lpOUS’@OOHle))

NENIN S

Camocmosmenvhas paboma «I eomempuyeckuti u puzudecKuii CmMvici BPOU3BOOHOUN »
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Camocmosmenvhas pa60ma «Hccneoosanue d)yHKuuu HA MOHOMOHHOCNTb, MOYKU MAKCUMYMA U MURUMYMA)»

Camocmosmenvhas pa6oma «Haubonvwee u naumenvuiee sHavenus qbyHm/;uu HA ompe3Ke)

Camocmosmenvuas paboma «Hccneoosanue (yHkyuu, nocmpoenue 2paghuxos yHKyuiLy

Camocmosmenvuas paboma «Acumnmomul paghuxa yHKyuuy»

Tema 17
HHuTrerpau u ero
NpUMEHEHH e

Conep:xanue yueOHOro MaTepuasia

~J
N

88 | 1.Ilepoo6pasnas. HeompeneneHHbINH HHTErpAL.

89 | 2. CiocoObl HAXOkKICHHS HEOIPEIEICHHOIO HHTErpaja

90 | 3. IpakTnyeckas padora Ne 27 «CriocoObl HAXOKACHUS HEONPEACICHHOTO HHTETPAJIaY

91 | 4. Onpenenennslii unTerpan. ®@opmyna Hetotona-Jleltbuuua.

92 | 5. Beluncnenus onpeaeIeHHoro HHTerpaia.

93 | 6.MIpakTuyeckas padora Ne 28 «BbIuKCIICHHS ONPENECIEHHOTO HHTEIPAIA»

94 | 7. Pelienue 3aa4 Ha IPUMEHEHHUS MHTErPana B (QU3HMKe M TeOMETPUH

95 | 8.IpakTuyeckas padora Ne 29 «Penrenue 3a1a4 Ha IPUMEHEHUE HHTErPaIay

CamocTosiTe/ibHas padoTa 00y4arommxcst

Camocmosamenvras pa60ma «Bwvruucnenue H€07’lp€a€ﬂ€HH020 unmezpania»

Camocmosmenvuas paboma «8vluucieHue niowaoeu gueypy»

I\)I\)bl\)l\)l\)l\)l\)l\)l\)l\)&l\)l\)l\)l\)

Pa3nen 9. BepoiTHOCTb M CTATUCTHKA

Tema 18 Conep:xanue yaeOHOro MaTepuajia 81212
Kom6unaropuka | 96 | 1.OCHOBHbIC MOHSATHS KOMOMHATOPUKH. 331249 Ha [IOJICYET YMCIIa PA3MELICHNUH, IEPECTAaHOBOK, 2
U CTATHCTHKA COYCTAHUH.
97 | 2.Pemenune KoMOMHATOPHBIX 331a4 2
98 | 3. Cratucruyeckas 00pabOTKa JaHHBIX 2
99 | 4.Pemenue 3a7a4 Ha niepebop BapuantoB. Popmysa Ounoma Hetotona. Tpeyronsuuk I[lackas. 2
100 | 5.ITpakTuyeckas padora Ne 30 «D1eMEHTHI KOMOMHATOPUKID 2
CamocrosiTesibHast padoTa 00y4arouxcs 2
Camocmosmenvuas paboma « nemenmuvl KOMOUHAMOPUKUY 2
Tema 19 Conep:xanue yueOHOro MaTepuajia 8/2/6
JIeMeHThbI 101 | 1.CoGbiTHE, BEPOATHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposiTHOCTEH. [loHATHE 0 HE3aBUCUMOCTH 2
Teopun COOBITHI.
BEpPOSITHOCTEA. 102 | 2. JuckpeTHas ciaydaifHas BeTMIHHA, 3aKOH €€ paclpeIeIICHusI. 2
103 | 3.UucnoBble XapaKTepUCTUKH TUCKPETHON CiTydaitHOU BenmunHbl. [loHATHE 0 3aKOHE OONBIINX YHCET. 2
104 | 4. Kimaccuueckoe onpeneneHue BepoaTHOCTU. Teopus rpados. 2
105 | 5.ITpakTuyeckas padora Ne 31 «Pemenne 3a1a4 Ha BEIYUCIIEHNUE BEPOSITHOCTH 2
CamocrosiTesqibHasi padoTa 00y4arouuxcst 6
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CaMocmOﬂmeJleaﬂpa6oma «3adavu na svlyucienue BEPOAMHOCIUY

CamocmosmenvHnas pa60ma «ﬂucxpemnaﬂ CJZyllalZHa}Z seuvuHnda, Yucnosole xapakmepucmuxkuy

Camocmosmenvras paboma « Teopus epaghoe npu pewienuu 3a0ay»

2
2
2

Pa3nen 10. YpaBHeHus1 M HepaBeHCTBA

Tema 20 Coaepsxanue yueOHOro MaTepuaJia 12/4/10
YpaBHeHus u 106 | 1.PaBHOCHIBHOCTD ypaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PEIICHUSI. 2
HepaBeHCTBa 107 | 2. Ucnonb3oBaHue CBOMCTB U rpaduKoB (YHKIUI IPU PEIICHUN YPaBHEHUIN U HEPABEHCTB. 2

108 | 3.Pemnienue nokasaTenbHbIX, JOrapuPMUUECKUX YpaBHEHHH, HEPABEHCTB, CUCTEM. 2

109 | 4.IIpakTuyeckas pad6ora Ne 32 «OcHOBHBIE IPUEMBI U METObI PEIICHUI ypaBHEHUH, HEPABEHCTB, 2

CUCTEM»

110 | 5. Pemenue TpuroHOMeTpUUECKUX YPaBHEHHH U HEPABEHCTB. 2

111 | 6. Pemenue panroHanbHBIX, UPPALMOHATILHBIX YPABHEHUI, HEPABEHCTB, CUCTEM. 2

112 | 7. lIpakTnyeckas padora Ne 33 «PemieHre TPUrOHOMETPUUECKUX YPAaBHEHHUI U HEPABEHCTB) 2

113 | 8. Pemenue ypaBHeHI/Iﬁ 1 HEPABEHCTB C IIapaMeTpaMu 2

CamocTosiTesibHas padoTa 00y4arommxcsi 10

CamocmosmenvHasn paboma «Hcnonvzosanue ceoticme @yHKkyuil npu peuieHuu ypasHeHutl U HepageHCcme 2

CamocmosmenvHasn paboma «Ilpuemsl pewieHus ypagHeHull u HepageHcmey 4

CamocmosmenvHas paboma « Ypasnenus u nepagencmea ¢ napamempamuy 4

MoBTopenHue Copep:xxanue yueOHOro MaTepuaJia 4/4]-

MaTepuaa 114 | 1.IloBTOpenue matepuana (reoMeTpus) 2
115 | 2.IIpakTuyeckas padora Ne 34 «[IpuMeHeHNE OOPHBIX 3HAHUI 110 TEOMETPUN» 2

116 | 3.IloBTOpenue matepuana (anredpa U Hayaja MaTEMATHIECKOTO aHAIH3A) 2

117 | 4. lIpakTnyeckas padora Ne 35 «[IpumeHeHe ONOPHBIX 3HAHUI 110 anredpe U MaTeMaTHYECKOMY 2

aHaIu3y»
Koncynprammst -4
[TpoMexxyTouHast aTTecTanus B GOpMe IK3aMeHa
Bceero: | 362/363
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HaumenoBanue
pa3ieioB U TeM

Conep:xaHue y4eOHOr0 MaTepuasia NpakTuieckue 3aHsATUs,
CaMOCTOSITe/IbHAS padoTa 00yYaluuxcst

O0Lem
JacoB

3

1 cemectp

74/30/56

Pasznen 1. Yucaa u Berunciaenus. MHoOKeCcTBA.

Tema 1.
Pa3Butne
MOHATHSA 0 YHCJIe

Conep:xanue yueOHOro MaTepuajia

8/2/4

1 | 1.Lensie u panmonansHeie uncina. JeiicrBurensusie uncina. [Ipubmmxennsie Beruncnenus. [IpubnmkenHoe
3HAQYEHHE BEJIMYMHBI U TTOTPEUTHOCTH MPUOJIMKEHUI.

2.KomiiekcHbIe yncia. ApI/I(i)MCTI/IquKI/IC ILCIZCTBHH HaJ KOMIIJICKCHBIMH YHCJIaMU.

3.KowmmekcHeie uncna. Tpuronomerpuyeckas ¢popma 3amucy 4ucia

AW

4 ITpakTtuueckasi padora Ne 1 «[loHsiTe MHOKECTB UnCEI»

5 | 5.BXonHOM KOHTPOJIb

CamocTosiTe/ibHasA padoTa 00y4arommxcsi

Camocmosmenvras paboma « Komnnexcnuvle uucna. Pewenue 3a0ay no oopasyy»

Camocmosmenvras paboma «Pewenue cucmem nuneunsvix ypaswenui. Mampuya cucmembvl 1UHEHbIX
ypasnenuii. Onpedenumens mampuysl 2 X2, npumenenue onpeoeiumeris OJisl peueHUs CUcmemol TUHelHbLX
VPaHeHUl.

Pewenue npuxnaonvix 3a0au ¢ nomowpbio cucmemul TUHEUHBIX YPAGHEHULL)

NN NIDNIDN NN

Paznen 2. ®ynkuuu u rpadpuku

Tema 2.
DOYyHKIUH, UX
CBONCTBA M
rpauku.

Conep:xanue yaeOHOro MaTepuajia

6/4/6

6 | 1.®ynkuun. Crioco6sl 3aganus pynkuuu. ['paduxu pynkunu. CoiicTBa QyHKIUH.

7 | 2.06patubie pynkiuu. O6macTh onpeaeraeHus: U 001acTh 3HaUeHUH oOpatHon pynkuuu. ['paduk oOparHoi
¢bysakun. CrnoxxHas QyHKIUS (KOMIO3HULINA)

8 | 3.IIpakTuyeckas padora Ne 2 «Dynkuu. CBoiicTBa () yHKIIHI

9 | 4.IlpeobpazoBanue rpaduxoB ¢pyHkuuit. Buasl npeodpazoBaHHii.

10 | 5.IIpakTnyeckasi padora Ne 3 «IIpeoOpazoBanus rpadukoB GYHKIHI»

CamocrosiTesibHas padoTa 00y4arouxcs

Pewenue 3a0au «Obnacms onpedenenusi pyHkyuuy.

Pewenue 3a0au «Ceoticmea gpynkyuii

Ilocmpoenue epaghuxos gynkyuii

NN DN N N N
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Pa3nen 3. OcHOBbI TPMTOHOMETPHHU

Tema 3.
Tpuronomerpuue
CKHe BbIPasKeHHSs

Conep:xanue yueOHOro MaTepuasia

8/4/4

11 | 1.Panguannas mepa yria. BpamarensHnoe qsuxenue. TpuronomeTpruyeckasi OKpyKHOCTh

12 2.CI/IHy0, KOCHUHYC, TAHI'CHC 1 KOTaHI'CHC YHCJIa. OcCHOBHBIE TPUTOHOMETPHUUCCKHUE TOXKIACCTBA,

13 | 3.IIpakTnyeckasi padora Ne 4 «Tpuronomerpuueckue QyHKIIMH YUCIOBOTO apIyMEHTa

14 | 4.®@opmyiibl npuBeaeHUs. CUHYC, KOCUHYC U TAHT€HC CYMMBI U pa3HOCTH JIBYX yIi10B. CHHYC U KOCUHYC
JBOMHOTO yriia. @opMyIibl IIOJIOBUHHOTO YIJIa.

N N N

15 | 5.I1peoGpa3oBanusi CyMMbI TPUTOHOMETPUYECKUX (PYHKIUI B IPOM3BEICHUE U IPOU3BEICHHS B CYMMY.
BeipaxkxeHue TpuroHoMeTpuyeckux GyHKIUN yepe3 TAHI'€HC MOJIOBUHHOTO apIyMEHTa.

N

16 | 6.IIpakTnyeckasi padora Ne 5 «[IpeoOpazoBaHus MPOCTEHIIIMX TPUTOHOMETPHUYECKUX BBIPAKCHUIN»

CamocrosiTesibHas padoTa 00y4arommxcst

Camocmoameﬂbnaﬂpa6oma «OcHosnuvle mpucoHomempuiecKkue moaicoecmeay

Camocmosmenvuasn paboma «Ilpeobpazoeanuss mpucoHOMempuiecKux blPANXCeHULL»

Tema 4.
Tpuronomerpuye
CKHe (PYHKIHMH.

Coaep:xanue yueOHOro MaTepuajia

<
ol

17 | 7.IIpakTnuyeckas padora Ne 6 «Tpuronomerpuueckue QyHKIH.

18 | 8.006paTHbIe TpUroHOMeTpUYeCcKue PyHKINUU. APKCUHYC, apKKOCHHYC, apKTAaHT€HC YUCIIa.

CamocrosiTesibHAas padoTa 00y4alomuxcs

Camocmosmenvuasn paboma «I paguxu mpueonomempuieckux yHKyui»

Camocmosmenvras paboma «¥Hccneoosanue mpuzoHOMeMpU4ecKux QYHKYui»

Tema §
Tpuronomerpuue
CKHe YPaBHEHUSA
U HEpaBEeHCTBA.

Conep:xanue yueOHOro MaTepuajia

<
|

19 | 9.IlpocTeiinine TPUrOHOMETPUUECKHE YPAaBHEHHUSI.

20 | 10.Metoap! pemieHus TPUTOHOMETPUIECKUAX YPAaBHEHUH.

21 | 11.PemieHne TpUroHOMETPUUECKUX YPaBHEHUH.

22 | 12.Ilpocreiimne TPUrOHOMETPUYECKUE HEPABEHCTBA.

23 | 13.IlpakTuyeckas padora Ne7 «[Ipocrelinme TPUTOHOMETPUIECCKUE YPABHEHUS

CamocrosiTesibHast padoTa 00y4arommxcst

CamocmosmenvHas paboma « Pewenue mpuesoHomempuieckux ypasHeHuii»

CamocmOﬂmerbHaﬂpa60ma «Pewenue MpPpUSOHOMEMPUUECKUX HEPABEHCMEB))

Camocmosmenvras paboma « Cucmemvl MpucoHOMeMpUYecKUx YpaeHeHU»

W W WIW N N N[ N NN W N U1 N NN N N B N

Pa3nen 4. Crepeomerpust

Tema 6

| Coaep:xaHue yueOHOr0 MaTepuaJia

47214

20




BBenenue B
CTepeoMeTpHuIo.

24

1. OcHOBHBIE IPOCTPAHCTBEHHBIE PUTYPBI. AKCHOMBI CTepeoMeTpuu. [lapanienbHOCTh MPSMBIX U
IJIOCKOCTEN

25

2. Terpasap. [apamutenenunesn.

26

3. [IpakTHyeckasi padora Ne 8 «Ceuenus. 3aaun Ha IOCTPOCHUE CCUCHUI».

CamocrosiTesibHast padoTa 00y4aromuxcs

Camocmosmenvrnas pa60ma «HocmpoeHue ceyernutl MHO20ZCPAHHUKOB)»

Tema 7
IIpsimble u
IIOCKOCTH B

NPOCTPAHCTBE.

Conep:xkanue y4eOHOro MmaTepuajia

217

4. [TapanienbHOCTb MPSAMBIX U IJIOCKOCTEH.

28

5. IleprieH AUKyIAPHOCTD MPSIMBIX U IUIOCKOCTEH.

29

6. HepHeHI{I/IKy.]UIp M HaKJIOHHAs. YTol MCKAY HpHMOﬁ U IINIOCKOCTBIO.

30

7. IByrpanuslii yroiu. [leprneHANKYISPHOCTH IBYX IJIOCKOCTEH.

31

8. IpakTHyeckas padora Ne 9 «llepneHIUKYIIPHOCTD B IPOCTPAHCTBE

32

9. 'eomerpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA.

33

10. ITpakTuyeckas padora Ne 10 «IIpssmMbie U TUIOCKOCTH B POCTPAHCTBEY

CamocrosiTesibHas padoTa 00y4arommxcst

Camocmosmenvras pa60ma ((Hapaﬂ]le]leOCn’Zb 6 NpoCmMpaHcmee)

Camocmosmenvuas paboma « Y201 medncoy npamoul u nI0CKOCMbIO, Y207l MEHCOY NPAMBLMUY

Camocmosmenvras paboma «llepnenoukyniaprHocms 6 Rpocmpancmee

NNN@I\)I\)I\)I\)I\)I\)NE-&#I\)I\)

Pa3nen 5. Kopuu, crenenu u jjorapugmsi.

Tema 8

Conep:xanue yueOHOro MmarepuaJia

8/4/6

34

1.Kopuu u crenenn. KopHu HaTypanbHOM CTENEHU U3 YMCIIA U UX CBOMCTBA.

Kopuu n
CTeNeHH.

35

2. VlppanmoHaibHbIe YpaBHEHUS.

36

3.IIpakTnueckas padora Ne 11 «Kopens N-oii crenenu. MppanuoHanbHble ypaBHEHUS»

37

4. CtenieHU C parimoOHAIBHBIMU MTOKA3aTEISIMU, UX CBOMCTBA. CTENEHHU ¢ IeUCTBUTEIHHBIMH MTOKA3aTEIISIMHU,
HUX CBOMCTBA.

38

5. Crenennas pynkuus [IpeobpazoBanus palilnoHaIbHBIX, UPPALIMOHAIBHBIX, CTETIEHHBIX BhIPayKEHUI.

39

6. [IpakTuueckas padora Ne 12 «CreneHu ¢ IeHCTBUTEILHBIME ITOKA3aTEIIIMHU,
HX CBOMCTBaY.

CamocrosiTesibHast padoTa 00y4arommxcst

Camocmosmenvras paboma «Kopenv n-oti cmenenu u e2o ceoticmeay

CamocmosmenvHas paboma «Mppayuonanvhvie ypagneHusy

Camocmoameﬂbﬂaﬂpa6oma «Cmenenv C payuOHAIbHbIM nokasameilemy,

Tema 9

Conep:kanue y4eOHOro MmaTepuajia

40 | 7. MokazatenbHas yHKIIHSL.




IMoxka3zarenbHas
(pyHKnus.

41 | 8. IToka3aTebHbIE YPABHEHUSI.

42 | 9. ITokasaTe/bHbIE HEPABEHCTBA.

43 | 10. IMoka3aTenbHbIE HEPABEHCTBA M YPABHEHHUSI.

44 | 11.IlpakTuuyeckas padora Ne 13 «IlokasaTenbHble ypaBHEHNS U HEPABEHCTBAY

CamocrosiTesibHasi padoTa 00y4arouuxcst

Camocmosmenvrnas pa60ma «lloxazamenvuvie ypasHerusa»

Camocmosmenvras pa60ma «llokazamenvhwvie HepaseHcmeay

Camocmosmenvras pa60ma «Cucmemvl NOKA3AMeNbHbIX ypaeﬂeﬂuz} U Hepaeencme)

NINN OO NN NN

Tema 11
Jlorapugmbi

Conep:xanue yueOHOro MaTepuajia

1274710

45 \ 12.JIorapudm. [IpaBuna neiictuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHIO.

46 | 13. Jlorapumuueckas QyHKIHSL.

47 | 14. TIpakTnyeckas padora Ne 14 «IIpeoOpazoBaHus NOKa3aTeIbHBIX U JIOrAPUPMUUECKUX BBIPAKEHHID

48 | 15. JlorapudMuUecKre ypaBHEHHUS

49 | 16. JlorapudMuueckre HEpaBEHCTBA

S0 | 17. JlorapumMuueckue ypaBHEHUS ¥ HEPABEHCTBA

51 | 18.IlpakTnyeckas padora Ne 15 «Jlorapudmudeckne ypaBHEHUSI U HEPABSHCTBA

52 | 19.KonrpomnsHas padora «Mtoru 1 cemectpa»

CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosmenvuas paboma « Ceoucmea 102apu@mos»

Camocmosmenvuasn paboma «Jlocapughmuueckue ypasHenus»

Camocmosmenvnas paboma «Jlocapugpmuueckue nepaseHcmsa

Camocmosmenvuas paboma « cucmembl 102apUGMUYecKUx ypasHeHull U HepaseHCme,

IIpesenmayus «Jlocapugpmuueckas pynkyus 6 HcusHu»

I\)l\)l\)l\)l\)Bl\)l\)l\)l\)l\)l\)l\)l\)

KouncyabTanus

[IpomexyTouHasi arrecTauus B popme IK3aMeHa

2 cemecTp

84134177

Paznen 6. BexTopsl B npocTpaHcTBe

Tema 11
Koopannars u
BEKTOPBI.

Conep:xanue yueOHOro MmarepuaJia

6/4/6

53 | 1. [NoHsATHE BeKTOpa HA IIOCKOCTH M B TIPOCTPaHCTBE. Busl BekTopos. JleiicTBus ¢ BekTopamu. Oneparun
HaJl BEKTOPaMHU.

2

54 | 2. llpakTuyeckas padora Ne 16 «BekTopsl B IpOCTPaHCTBE»

93 | 3.MeToa KOOpAMHAT B POCTPAHCTBE. [IpIMOYroyibHAsE CHCTEMA KOOPIMHAT B IPOCTPAHCTERE.

96 | 4. Meton koopaunat B mpoctpancTse. KoopauHaTel BekTopa. CBA3b MEXIy KOOPIMHATAMU BEKTOPA H
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KOOpJIMHAaTaMH1 TOYCK.

o7 | 5. IpakTuueckas padora Ne 17 «MeToj1 KOOpAMHAT B IIPOCTPAHCTBE

CamocTrosiTesqibHasi padoTa 00y4arouuxcst

Camocmosmenvuas paboma «Memod KoopOuHam 6 NPOCMPAarHcmee

Camocmosmenvras paboma « Koopounamul sexkmopay

Camocmosmenvhas paboma « CKansipnoe npouszgedeHue 6eKmoposy

Tema 12
MHororpaHHuKHU

Conep:xanue yueOHOro MaTepuajia

58 | 1. Muororpannuk u ero sneMenTsl. IIpusma. [lapamnenenunen

99 | 2. lNupamuna. Buasl mupamu.

60 | 3. IInomans MOBEPXHOCTH MHOTOIPAaHHUKOB

61 | 4. Cummerpus B mpoctpancTse. [IpaBUIbHBIE MHOTOIPAHHUKH.

62 | 5. ITpakTuyeckas padora Ne 18«MHOrorpaHHUKH

o
~—
I\)I\)I\)I\)I\)EI\)I\)I\)@N
=

CamocrosiTesibHas padoTa 00y4arommxcst

=
o

CamocmosmenvHasn paboma «lIpuzma. Ilnowaos 60k08ot nosepxHocmu»

Camocmosmenvrasn paboma «llupamuoda. Ilnowads nogepxrocmu npuzmoly

Camocmoameﬂbnaﬂpaéoma ((HpCIGMJZbele MHOC0CPAHHUKUY

Tema 13
Tesa BpamueHus

Coaep:xanue yueOHOro MaTepuajia

63 6.L[I/IJ'II/IH)Ip, MUIIMHAPHUYICCKAA ITIOBEPXHOCTD. [Inomane IMOBCPXHOCTHU NUIIMHIPA.

64 | 7. Konyc, KOoHMYECKast TOBEPXHOCTh. Y ceuEHHBIN KoHyc. I110mans IoBepXHOCTH KOHYCA.

65 | 8. I1lap u cepa, nx ceuenns. BzaumHoe pacronoxerne cdephl U IITOCKOCTH, KACaTeIbHas IIOCKOCTh K
cepe.

o
CENENCIN ENERER
S

66 | 9. pakTuueckast padora Ne 19 «Kpyruibie Tenay»

CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosmenvuas paboma «Llununop. Ilnowaos nosepxnocmuy

Camocmosmenvuas paboma «Komnyc. Ilnowaos nosepxrnocmu konyca»

Camocmosmenvrnas paboma «Illap. Chepa. Chepuueckas nosepxHocmo »

N N N | IV

Tema 14
O0neMbI TeJ

Conep:xanue yaeOHOro MaTepuajia

10/6/10

67 | 10. ITonsTie 06B8Ma. OCHOBHEIE CBOHCTBA 06BEMOB Tes. OOBEM IPAMOYTOIFHOTO MapaIeNenuIIesa,
IIPU3MBbI, HUJIUHAPA.

2

68 | 11. MpakTHueckas padora Ne 20 «O0HEM IPIMOYTOIBHOTO TapasIeNeNuIe a, IPU3Mb, [IHIHHIPA

69 | 12. O6bem nupamMuIBl U KOHYCA.

70 | 13. Pemenue 3amay mo Teme «O0BEM MTUPAMUTIBI U KOHYCA»

71| 14. TipakTueckas padora Ne 21 «OObEM MUPaMUJIBI U KOHYCa»

72 | 15. Pemenwue 3a1a4 1o Teme «O0BEM Iapa U IWIomanb chepb»

73 | 16. Ilogo6ue Ten. OTHOMIEHHE MIOIAIEH TOBEPXHOCTEN U 00BEMOB ITOJOOHBIX TE

N[ N N[ N N N
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74 | 17. IlpakTnyeckasi padora Ne 22 «V3mMepeHus: B TeOMETPHI»

CamocTosiTesibHasi padboTa 00y4arouuxcst

CamocmosmenvHasn paboma « O6vembl MHO202PAHHUKOBY

Camocmosmenvras paboma « Obvemvl men 8paujeHusLy

Kpocceopo no meme «Mnozoepannuruy

Kpocceopo no meme «mena spawjenusy

Pasznea 8. Hauaia MareMaTH4ecKOro aHaJInu3a

Tema 15
IMpenen

Conep:xanue yueOHOro MaTepuajia

75

1. ITpenen mocnea0BaTEILHOCTH.

76

2. Hpeﬂen Q)YHKHI/II/I, OCHOBHBIE CBOMCTBA U I[IpaBuJjia BBIYMCIICHUS.

77

3.IIpakTuyeckas padora Ne 23 «IIpenens»

CamocrosiTesibHas padoTa 00y4arommXxcst

3

Camocmosmenvrasn paboma « BoiuucieHue npedenos hyHKyuu»

3

Tema 16
IMpousBoaHas

Conep:xanue yaeOHOro MaTepuajia

12/6/15

78

4. TlonsTHE NPOU3BOAHON (PYHKIINHU, €€ TEOMETPUUECKUN U (PU3UUECKUI CMBICI.

2

79

5. [IpaBuna nuddepennmpoanus. Tabauiia IpoOU3BOIHBIX.

80

6. JuddepenmpoBanme CloKHbIX QyHKINH.

81

7.IlpakTuyeckas padora Ne 24 «JluddepeHnrpoBanne BEIPAKESHHID»

82

8. HccnegoBanue 9JICMCHTApPHBIX (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTH U TOYKH SKCTpEMYMa.

83

9. UccnenoBanue dJieMEeHTapHBIX (DYHKIIUH Ha HAaUOOJIbIIIee M HANMEHBIIICe 3HAYCHUE C TIOMOIIILIO
IIPOU3BOTHOM

N[ N N[ N N

84

10. IMpakTuyeckas padora Ne 25 «Hanbomnbiiee 1 HauMeHbIIIee 3HAYCHUE () YHKITUU HA OTPE3KE»

N

85

11. [IpumeHeHne NpOU3BOAHON K UCCIeA0BaHNIO PYHKIMI U TocTpoeHuto rpadukos. [IponsBoaHble
0o0paTHOM ¥ KOMITO3UIIUH (DYHKIIUH.

N

86

12. IlpakTnyeckasi padora Ne 26 «[IpuMeHeHre TpoU3BOIHON K UCCIIEJOBAHUIO (DYHKIUN U TOCTPOSHHIO
rpagpuKoB»

CamocrosiTesibHas padoTa 00y4arouxcs

CamocmosmenvHas pa60ma «Buviyucnenue npouseodubzx»

Camocmosmenvuas paboma «I eomempuyeckutl u puzu4ecKuti CMolCil NPOU3BOOHOUN Y

CaMocmOﬂmerbHaﬂpa60ma «HUccneoosarnue (pyHKL;MM HA MOHOMOHHOCMb, MOYKU MAKCUMYMA U MUHUMYMA»

CamocmosmenvHnas pa60ma «Haubonvuee u Haumenvuee 3HayeHus (byHKL;MM HA ompe3Ke)

Camocmosmenvhas paboma «Hccnedosanue ynkyuu, nocmpoenue epaghuxos QyHKyui»

Tema 17
HHuTerpan u ero

ConepixaHue y4eOHOro MaTepuaia

87

1.IlepBooGpasnasi. HeonpeneneHHbli HHTETpaL.

88

2. CnocoObl HaX0XKJICHUS HEOIPEACTICHHOTO HHTerpaia




NpUMeHeHHe 89 | 3. CnocoOblI Hax 0k /ICHHS HEOTIPEISICHHOTO HHTEeTpasia 2
90 | 4. Onpenenennslii unterpan. @opmyna Herotona-Jleitbuuua. 2

91 | 5. BelumcieHus ONpeIEIEHHOr0 HHTErpaa. 2

92 | 6.IlpakTHyeckas pa6ora Ne 27 «BbIUKMCIEHHS ONPEIETEHHOTO HHTErPAIa)» 2

93 | 7. Pemienue 3a1a4 Ha IPUMEHEHNUS MHTErpaia B PU3HUKE U T€OMETPUN 2

94 | 8.IlpakTuyeckas padora Ne 28 «Penienue 3a/1a4 Ha IPUMEHEHHUE HHTETPATIA» 2

6

2

4

CamocTrosiTesqibHasi padoTa 00y4arouuxcst

CamocmOﬂmeJleaﬂpa6oma «Buviyucnenue H€0l’lp€0€ﬂeHHOZO Uunmezpaiay

CamocmosmenvHasn paboma «8vlyucierue niowaoet ueypy»

Pa3nen 9. BeposiTHOCTb M CTATHCTHKA

Tema 18 Coaep:xkaHue y4eOHOTr0 MaTepuasia 6/2/3
Kom6unaropuka | 95 | 1.OcHOBHBIE OHSTHS KOMOWHATOPHKH. 3a/1a4¥ HA TIOJICYET YHCIa pa3MEeIIeHUH, IEPEeCTaHOBOK, 2
U CTATHUCTHKA COYCTAHHH.
96 2.Pemenune KOM6I/IHaTOpHBIX 3a1a4 2
97 | 3.Pemenue 3agau Ha nepebop BapuanToB. Popmyna ounoma Hetotona. Tpeyronpauk [lackans. 2
98 | 4.IlpakTuyeckas padora Ne 29 «dneMeHTHl KOMOMHATOPUKID) 2
CamocrosiTesibHas padoTa 00y4arouxcs 3
Camocmosmenvhas paboma « nemenmol KOMOUHATMOPUKUY 3
Tema 19 Coaep:xkaHue y4eOHOTr0 MaTepuasia 8/2/8
JJIeMeHTbI 99 | 1.CobbITHE, BEPOITHOCTH COOBITHS, CIIOKEHHE U YMHOKEHHE BeposiTHOCTe!. [loHATHE 0 HE3aBHCUMOCTH 2
Teopuu COOBITHH.
BepositHocteii. | 100 | 2. JluckperHasi ciydaiiHasi BEJMYMHA, 3aKOH €€ PACIPE/ICIICHUSL. 2
101 | 3.YucnoBble XapaKTePUCTUKH TUCKPETHON cllydaiiHO# Benu4yuHbI. [IoHATHE 0 3aKOHE OONBIINUX YUCET. 2
102 | 4. Kimaccuueckoe onpeneneHue BepoaTHOCTU. Teopus rpados. 2
103 | 5.IIpakTuyeckas padora Ne 30 «PenreHne 3a1a4 Ha BEIYUCIICHAE BEPOSITHOCTH 2
CamocrosiTesibHast padoTa 00y4arouxcs 8
Camocmosmenvuas paboma «3a0ayu Ha 8bIYUCTIEHUE 8EPOANHOCTLY 3
CamocmosmenvHas paboma «/{uckpemuas ciyuaunas eenuduna, 4ucinosvie xapakmepucmuriLy 3
Camocmosmenvhas paboma « Teopusi epagos npu pewrenuu 3a0a4» 2
Paznen 10. YpaBHeHusi U HepaBeHCTBA
Tema 20 Coaepsxkanue y4eOHOro MaTepuaJia 12/4710
YpaBHeHus u 104 | 1.PaBHOCHIIBHOCTH YpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX PEIICHUSI. 2
HepaBeHCTBa 105 | 2. Ucnionp3oBanue CBOMCTB U TpadrikoB GYHKIIUN TTPH PEIICHUN YPAaBHEHHUI U HEPABCHCTB. 2
106 | 3.PemnieHue moka3aTenbHBIX, TOTapUPMUUECKUX YPAaBHEHHH, HEPABEHCTB, CHCTEM. 2

25




107 | 4.I1IpaxkTuyeckasi padora Ne 31 «OcHOBHBIC IPUEMBI 1 METOJIBI PEIICHUN YpaBHECHUH, HEPABEHCTB,
CUCTEM

N

108 | 5. Pemenue TpuroHoMeTpUYECKNX YpaBHEHUN U HEPABEHCTB.

109 | 6. Pemenne panoHaibHbIX, HPPALMOHATBHBIX YPAaBHEHUN, HEPABEHCTB, CUCTEM.

110 | 7. ITpakTHyeckas padora Ne 32 «PemieHue TpUroHOMETPUYECKIX YPABHEHUH U HEPABEHCTBY

111 | 8. UToroBas KOHTpOJIbHAs PaboOTa

CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosmenvuasn paboma «¥Hcnonvsosanue c6oUCma hyHKYUll npu peueHuu ypasHenull U HepaseHcme»

Camocmosmenvuas paboma «lIpuemvl peutenus ypasHenul u HepaseHcme»

Camocmosamenvras pa60ma «Ypasﬂeﬂuﬂ Uu Hepaeencmea ¢ napamempamu )y

ISENENENRENENUE RN

WuauBuayanb-HbIH
MPOEKT (IIpeIMETOM
HE SIBJICTCS)

TemaTndeckuil TUIaH BBIOJHEHHUS WHAWBUAYAIBHOTO MPOEKTA (MIPU HAIMYMHU OOYYAIOIINXCS, BBIOPABILUX TEMY]
VH/IMBUIYaJIbHOTO MIPOEKTA 10 YUeOHOMY IpeaMeTy «MareMaTHKay):

- BBIOOP TEMBI IPOEKTA;

- (hopMyIHpOBaHKE TEMBI ITPOEKTa 1 000CHOBaHHE €€ aKTyaJTbHOCTH;

- oIIpeJieTIieHne ey paboThl, GOpMYIUpPOBAaHUE 3a/1ay;

- BBIJICJICHUE 00BEKTa U ITPEeIMeTa IPOSKTHON paboThI;

- COCTaBJICHUE IIJIaHA UCCIIEI0BaHMS;

- TOMCK NCTOYHUKOB TI0 TEME MCCIICIOBAHNUS;

- paboTa C pa3IUYHBIMU HCTOYHMKAMHM, LUTHpOBaHUE, odopmieHue OubIMorpaguueckoro crucka, o0030p
(hakTHYECKOro MaTepHana;

- BBIOOp M NpUMEHEHHE Ha MPAKTUKE METOJOB HMCCIEI0BATENbCKON NESTEIbHOCTH, COOTBETCTBYIOUINX 3a/lauaM
MICCIIEIOBAHMS;

- cOOp U cucTeMaTH3alus 1aHHbIX;

- IPOBE/ICHUE ONBITOB, U3MEPEHUH, OTMCAaHKE PE3YIIFTATOB HAOIIOACHUH 1 X O0BSICHEHHE;

- 00paboTKa, CTPYKTYpUPOBAHHUE U aHAJIH3 MTOJYYEHHBIX PE3yIbTaTOB;

- 0pOpMIICHHE TEOPETUIECKUX U IKCTIEPUMEHTAIBHBIX Pe3yJIbTaTOB IPOCKTHOM NeSTETLHOCTH,

- o(popMIICHHE TPOEKTHOM paboThI;

- TOJITOTOBKA K 3aIIUTE TIPOCKTA;

- 3alIUTa MPOEKTA.

TeMbl HHAUBUIYAJIbHBIX IPOEKTOB MO0 y4eOHOMY NpeaMeTy «MaTeMaTuKa»:
1. KoMIuTekCHBIE YhCiTa U UX POJIb B MAaTEeMAaTHKE.
2. CuHycoua BOKpPYT Hac.

3. Bennkue MaTeMaTuku APEBHOCTH
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4. Benukoe UCKyccTBO | ku3Hb Jkeponamo Kapmano.

5. 'eoMeTpuyeckne MOJENU B €CTECTBO3HAHUH.

6. l'eometpus EBkiua kak nepBas HayuHasi CUCTEMA.

7. 'eometpus JlobaueBcKoOro

8. 'eomeTpuss MHOTOTPaHHUKOB

9. I'padmyeckuii METO PEIICHUsI TPUTOHOMETPUUYECKUX YPABHCHUI U HEPABEHCTB.
10. I'paduueckuit mOIX0 K pEHICHUIO HEKOTOPBIX TPUTOHOMETPHUUECKUX YPaBHEHHI.
11. I'pacduku 37eMeHTapHBIX PYHKIIHI B PUCYHKAX

12. JInochaHTOBBI ypaBHCHHS.

13. 3araaku nupamMuIsl

14. 3aragounsie rpadUKy TPUTOHOMETPUUECKUX (YHKIIHIA.

15. 3aragounsie rpaduku

16. 3ameuaTenbHbIE HEPABEHCTBA, MX 00OCHOBAHUE U IPUMEHEHHE.
17. Benukue MaTeMaTUKH U UX BEJIIMKHUE TCOPEMBL.

18. 3ameuaTenbHbIE MATEMATUYECKUE KPUBBIC: PO3BI U CIIUPATIH.
19. 3onoras mpornopuus

20. M3mepeHue BBICOTHI 3/1aHUsI HEOOBIYHBIM CITIOCOOOM

21. MHOTOIMKasi CAMMETPHS B OKPYKAOIIEM HAaC MHPE

22. TTapkeTsl, MO3anKa U MaTeMaTHYeCKuid Mup Mapuyca Durepa
23. 3aramouHblii MUp GpaKTaIoOB

24. Jlorapudmbl BOKpYT HAC

25. TlocTpoenue rpadukoB GYHKIIHI, COEPIKALIUX MOTYIb

26. Bee 3aragku u npumenenne byreuikn Kneiina.

27. T'eomeTrpuueckue (OpMbI B HICKYCCTBE.

28. 'pads! ¥ UX HCITOTL30BAHHE

29. I'padbl 1 X TPUMEHEHUE B ApXUTEKTYpE.

30. 3aragku [uxmonsl.

Koncynpramms -14

IIpomesicymounas ammecmayus 8 popme sxK3amena

Bceero: | 362/363

OcBoeHnne yaeOHOTO IIpeAMETa MOXKET OBITh PEATM30BaHO C MIPUMEHEHHEM AJIEKTPOHHOTO 00yUYEHUs, JUCTAHITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI B COOTBETCTBUU C JIOKaJTbHBIMA HOPMATHUBHBIMU aKTaMU YHUBEPCUTETA.
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3. YCJOBUS PEAJIN3AIINA PABOYEM ITPOTPAMMBI
YYEBHOTI'O IIPE/IMETA «<MATEMATHUKA»

3.1. TpeGoBaHuss K MHHHMAJIbHOMY MATEePUAJILHO-TEXHUYECKOMY
o0ecIeYeHUI0

Peanmuzanus paboueii mporpaMMbl Y4eOHOTO MpeaMeTa TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEMAaTUKH.

OcHallleHHOCTh Y4eOHOro KaOMHETa: MO0CaI0YHbIE MECTa M0 KOJIUYECTBY
oOyJaromuxcs, pabodyee MeCTO IIperojaBaTesisa, JOCKa Yy4deOHas, KOMILJICKT
YEPTSKHBIX HHCTPYMEHTOB JJISl YSPUCHUS Ha JOCKE, MOJICIN IMPOCTPAHCTBEHHBIX
TeJ W KOHCTPYKTOPHI T€OMETPHUUYCCKHUX (DUTYp, HATJISAHBIC ITOCOOMS, IMPOSKTOP,
9KpaH, MEPCOHAIBHBIA KOMITBIOTEP, TUIAKATBI, CTCHIbI, Y4eOHO-METOIUYEeCKas
JTOKyMEHTAITHS.

HanMeHnoBaHme JTUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOTO

IPOrPaMMHOTO 0OCCIICUCHUS:
- cripaBoyHas cucreMa Koncynprantllmtoc;
- oucHbIil maket Microsoft Office.

3.2. HundopmanuoHHoe odecnevyeHue 00ydeHus

Jist  peanuzanmu  mporpaMMbl  OuOIMOTEUHBbINH (OHA 00pa3zoBaTEIbLHOM
OpraHM3allid WMEeT TIeYaTHhIC W/WIM DJJIGKTPOHHBIE OO0pa3oBaTelbHbIC U
MH(pOpMAITMOHHBIE PECYPCHI:

. HNanasH, A. A. Maremarnka : yueOHuk / A.A. HagasH. — 3-¢ u3m.,
ucrnp. u gon. — MockBa : HMH®PA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansHoe obOpazoBanue). — ISBN 978-5-16-012592-3. — Tekcr:
ANIEKTPOHHBIN. — Peskum moctyma: https://znanium.com/catalog/product/1891827

. Hanasu, A. A. COoopHUK 3aa4 110 MaTemMaTuke : yaeOHoe mocooue /
A. A. Jlagastn. — 3-¢ m3a. — Mocksa : ®OPYM : UH®PA-M, 2021. — 352 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-91134-803-8. — Texkcr
ANIEKTPOHHBIN. — Peskum noctyma: https://znanium.com/catalog/product/1362444

. FOxno, H. C. Maremaruka : y4ebnuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpennee npodeccuoHanpHoe oopasoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TekCT : 2JACKTPOHHBINA. — Pexum
nocryma: https://znanium.com/catalog/product/1906092

. bapnymkun, B. B. MaremaTtuka. D1eMeHThI BbICHIE MAaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. [IpokodpreB. — Mocksa :
KYPC : HUH®PA-M, 2021. — 304 c¢. — (Cpennee mnpodeccuOHAIBHOE

obopazoBanue). — ISBN 978-5-906923-05-9. — TekcT : 3ieKTpOoHHBIN. — Pexum
nocryma: https://znanium.com/read?id=372717

. bapnymkun, B. B. MaremaTtuka. D1eMeHTbI BbICHIE MAaTEMAaTHKU :
yueOHuK : B 2 ToMax. Tom 2 / B.B. bapaymikun, A.A. IlpokodseB. — Mocksa :
KYPC : HH®PA-M, 2022. — 368 c¢. — (Cpennee mnpodecCHOHAIBHOE
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https://znanium.com/read?id=372717

obpazoBanue). — ISBN 978-5-906923-34-9. — TekcT : 3neKTpOHHBIA. — Pexum
nocryma: https://znanium.com/read?id=380017

. [[Iumosa, JI. 1. Maremartuka : yueoHOe mocobue / JI.W. Illunona, A.E.
[umnos. — Mocksa : UHOPA-M, 2020. — 238 c¢. — (Cpennee npodeccuoHaibHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 3MeKTpOHHBIA. — Pexum
nocryma: https://znanium.com/read?id=359850

. Marematuka : ydyeOnoe mocodue / M. M. UYepneuos, H. Bb.
Kapbauunckas, E. C. JlebeneBa, E. E. XaputoHnoBa ; moa pemakuueit M. M.
YepuernoBa. — 3-¢ uza. — MockBa : Pocculickuii rocyapCTBEHHBIN YHUBEPCUTET
npaBocyaus, 2022. — 336 €. — ISBN 978-5-93916-959-2. — TekcT : 37eKTpOHHBIH //
DnexkTpoHHBIM  pecypc  mmdpoBor  oOpaszoBarensHOM  cpeast  CIIO
PROFo0pa3oBanue : [caiit]. — Pexxum mpoctyna: https://profspo.ru/books/122921

. Aonymnmuna, K. P. Maremaruka : yuyeonuk mna CIIO / K. P.
AGnynnmuHa, P. I'. MyxamernuaoBa. — Capatos : [IpodobpazoBanme, 2021. — 288
c. — ISBN 978-5-4488-0941-5. — TekcT : 2JIeKTPOHHBIN // DIEKTPOHHBIA pecypc
uudponoii oopazoarensHoit cpeabl CIIO PROFobOpa3oBanue : [cailiT]. — Pexum
noctyna: https://profspo.ru/books/99917

CoBpemenHble TNpodecCHOHAIbHBIE ©0a3bl JaHHBIX W HHGOPMAIMOHHBIC
CIIPABOYHBIE CHCTEMBI:

- CIIC Koncynprantllntoc;

- ObC ZNANIUM.COM;

- CeteBas anekTponHas oubmmoreka « 9bC «Jlanby;

- 9BC IOPAUT;

- OP HOC «PROFo0pazoBanue.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KoHTponb u olleHKa pe3yapTaTOB OCBOCHUS yU4e€OHOTO IpeaMeTa OCYIIECTBISIETCA MpenoAaBaTesieM Ipy IPOBEICHHUS
TECTUPOBAHUSI, a TAKXKE BBIMNOJHEHUS OOYyYalOIIUMUCS WHIMBUAYAJIbHBIX 3aJlaHUM, U

MIPAKTUYECKUX 3aHATHUH,

MIPOMEKYTOUYHOU ATTECTALUU.

HToroBoit hopMoii MPOMEKYTOUHOM aTTECTAIIMH SIBJISETCS IK3aMEH.

4.1 Ilnanupyemblie pe3yJbTaTbl OCBOEHUSI 00111€00pa30BATENbHOM JUCHUIIMHBI B c00TBeTcTBHU ¢ PI'OC
CIIO u Ha ocvoBe PI'OC COO.

Koa u HamMeHoBaHHe
(popmMupyemMbIX
KOMIIeTEHITU I

IInanupyemMble pe3yibTaThbl OCBOEHHS Y1eOHOI0 NpeaMeTa

JINYHOCTHBIE U MeTalpeaAMETHDIC

Ipeamernbie
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OK 03. Opranu3oBbIBaTh
COOCTBEHHYIO
JeSTEeIBHOCTb,
BBIOMpATH
METOIBl |
BBITIOJTHCHUSI
MpoheCcCHOHATTBHBIX
3aj1ad,

TUIIOBBIE
CII0COOBI

Ka4dCCTBO.

OLICHMBATh  HX
3¢ PEeKTUBHOCTD u

B gacTu Tpy10BOTO BOCTIUTAHUS:

- TOTOBHOCTHb K TpPYIly, OCO3HaHHE IIEHHOCTH

MacTepCTBa, TPYAOIIO0NE;

- HHTepeC K pa3inu4yHbiM  chepam
mpohecCHOHATTLHON ACSITeTLHOCTH,

OBnazseHne yHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIILHBIMU JICHCTBUSMMU:

a) 0a30BbBIC JIOTUYECKHUE TCHCTBUS:

- CaMOCTOSITENIbHO  (hOPMYJIUPOBaTh U
aKTyaJIM3UpoBaTh NpoliIeMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBCHHBIA TMPU3HAK

WIM OCHOBAHUS JJIsi CPaBHEHUS,

KJIacCU(pUKAIUU 1 00001IIeHNS;

- ONpENeNATh LENU ACSITEeIHHOCTH, 3a/1aBaTh

napamMeTpbl ¥ KPUTEPHH UX JTOCTUKCHUS;

- BBUIBISTH  3aKOHOMEPHOCTH  H

NPOTUBOPEYHS B

paccMaTpUBAEMBbIX SIBICHUSX;

BHOCHTh KOPPEKTUBBI B
JeSITEIIbHOCTb, OLICHUBATh

COOTBETCTBHE  PE3yJIbTATOB  IIEJISM,
OIIEHUBATh PUCKH MTOCIIEICTBUI

JeSITeITbHOCTH;

pa3BHBaTh KPEATHBHOE MBIIILICHHE TIPH

PELICHUH YKU3HEHHBIX MTPOOJIeM

0) 6a30BBIC UCCIICIOBATEILCKUE ICHCTBU:

BJIaJICTh HaBBIKAMH y4eOHO-

HCCIIEIOBATENbCKOM U TPOEKTHOM

JeSTEIbHOCTH, HABBIKAMH Pa3peIICHUS

npo0iem;

BBISIBJIATH IPUYMHHO-CJICICTBEHHBIC CBSI3H U

aKTyaJIU3UPOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y

€€ PeIICHUsI, HAXOIUTh apIyMEHTBI JUIs

JIOKa3aTeIbCTBA CBOMX yTBEP)KICHUIL, 3a/1aBaTh

napaMeTpbl M KPUTEPUH PEIICHHS;

-BIIQJIETh METOAAMHU JO0KA3aTeNIbCTB, AJTOPUTMaMH PEIICHHUS 33134, YMEHHE
(dbopMynHpOBaTh ONpEAETCHHs, AaKCHOMBI M TEOPEMbl, MPUMEHSTHh UX,
MPOBOAMTD JJOKAa3aTeNIbHBIE PACCYKIICHUS B XO/I€ PEILICHUs 3aa4;

- YMeTh ONEpHUPOBaTh MOHATHSIMHU: CTENEHb YHUCIA, JIoTapu(pM YHCIIa; YMEHUE
BBIMOJHATh BBIYUCIIEHUE 3HAYCHMH M MpeoOpa3oBaHHs BBIPAXKEHUH CO
CTeMeHsMH U JorapupmMamu, MpeodOpa3oBaHusi JIPOOHO-PALMOHATIBHBIX
BBIPAYKCHHII;

- yMEThb ONEpUPOBATH MOHATUSIMHU:

palOHAJIBHBIE, UpPPalOHAJIbHBIE,

IIOKa3aTCJIbHbBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/IquKI/Ie,

TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
byHKIHS,
IIPOU3BO/IHASI, IEPBOOOPa3Hasl, ONPEIeICHHbIH HHTETpal;

- YMETb OIEPUPOBATH IOHATUAMU: ¢byHKIU,

HeIpephIBHAS
- - YMCTb HaxXo4guTb IMPOU3BOAHBIC JBJICMCEHTAPHBIX Q)YHKHHI)’I, HCIIOJIb3Ys
CIpaBOYHBIE MaTepHajbl; HCCIEAOBaTh B IMPOCTEMIMX Ciaydasx (YHKIMH Ha
MOHOTOHHOCTb, HAXOAWTh HAHOOJIBIIINE ¥ HAUMEHBIINE 3HAYCHHUs (YHKIIMIL; CTPOUThH
rpauKi MHOTOWICHOB C MCIIOJIB30BAaHMEM aIliapaTa MaTeMaTHYecKoro aHaM3a;
MPUMEHSITh TIPOM3BOHYIO TP PEIICHMH 3a7ad Ha JBWKCHHE, pellaTh IMPaKTHKO-
OPHEHTHUPOBAHHBIC 331441 HA HAMOOJIbILIME ¥ HAMMEHBIINE 3HAUCHNUS, HA HAXOXK/ICHHE
IyTH, CKOPOCTU M YCKOPEHUS,

- YMETh OIEPUPOBATh TOHSATHSAMH: PAlMOHATbHAS (QYHKIHS, TOKa3aTelIbHAs
byHKIWS, CTETICHHAS byHKIWS, JorapudmIdecKast byHKIW,

TpUrOHOMeTprueckrue (yHKIMM, oOpaTHble (YHKIMH, YMEHHE CTPOUTH TpaduKH
M3YYCHHBIX (DYHKIMIA, WMCHONB30BaTh TpaduKd Tpu W3Y4EHWH TIPOLIECCOB W

3aBHICHMOCTEH, TIPY PEIIeHHH 33[ad M3 JPYIuX Y4eOHBIX IPEIMETOB M 3a1ad W3
peaTbHOM JKHU3HH; BBIpaXKaTh (POPMyIIaMH 3aBICUMOCTH MEYK/Ty BEJTHUHHAML,

- YMETh peliaTh TEKCTOBBIC 3a/Ia4M Pa3HBIX THIOB (B TOM YHCIIC HA TPOIICHTHI,
JIOJM ¥ 4acTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB U YCIIYT, HAJIOTH, 3a/[a4H W3
00J1acTH yrpaBJIeHUsI JIMYHBIMA M CEMEHHBIMU (DMHAHCAMU); COCTAaBJIATH BBIPAYKCHNS,
ypaBHEHH, HEPABEHCTBA M MX CUCTEMBI TI0 YCIIOBHIO 33/]auM, MICCIIEIOBATh TIOTyYeHHOS
PeIlIeHre 1 OIICHHUBATH IPABIIONOJO0HOCTH PE3YIIHTATOB;

- YMETh ONEPUPOBATH IMOHATHUSMH: CpelHee apuMETHYSCKOe, MeIuaHa,
HauOoOJIBIlIEE W HaNMEHBIIEE 3HAUYCHUA, pa3Max, AOUCIIEPCHA, CTaHIAAPTHOC
OTKJIOHEHWE YHCJIIOBOTO Habopa; yMeTh W3BJIEKaTh, HWHTEPIPETHPOBATH
nH(pOpMAIMIO, TIPEACTABICHHYI0O B TaOlMIlaX, Ha JWarpaMmax, Trpadukax,
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aHAJIM3UPOBATH MOJYUEHHBIE B XO/I€ PELLICHUS
3aJjauk Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;

-- YMETb [IEPEHOCUTh 3HaHUsI B
[I03HABATEJIbHYIO U IIPAKTUYECKYH0 00J1acTH
KHU3HEAEATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 00JacTel;

BBIJIBUI'aTh HOBBIE UJIEH, IPEAJIAraTb
OPHUIMHAJIBHBIE ITOJIXO/IbI M PELIECHUS;

U CIIOCOOHOCTh UX UCTIONb30BAHUS B
[I03HABATEJILHON M COLIMAIBHOM IIPAKTUKE

OTPaXXAIOIyI0 CBOWCTBA peaJbHBIX IPOLECCOB U SBJICHMIA; MPEICTaBISATH
“H(GOPMALIMIO C JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM rpauuecKux METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH MOHATUSMHU: CIy4alHBIH OIBIT W CIy4yailHOE
coObITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTD
C HCIIOJIb30BaHUEM TpapUUECKUX METOJOB; MPUMEHATH (POPMYIBI CIOKEHUS U
YMHOXEHHS BEpOSTHOCTEH, KOMOMHATOpHBIE (DAKThI U (OPMYIIBI MPU PELICHUH
3a/a4; OILICHWBAaTh BEPOSITHOCTH pPEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4alilHBIMHM BEJIMYMHAMM, YMEHHUE MPUBOAMUTH MPUMEPHI MPOSBICHHUS 3aKOHA|
OOJIBIINX YUCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUSX;

- YMETh  ONEPUpPOBATh  MOHATHSAMH: TOYKA, TpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, ABYIPAHHBIM yroJl, CKPEIINBAIOIIUECS MPSMBbIC, MapaLIEITbHOCTD
U TEePHEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEH, YrOJI MEXAY MPSMBIMH, YTOJ
MEXK]Ty IPSIMOM U TUIOCKOCTBIO, YTOJI MEXY TNIOCKOCTSMHU, PACCTOSTHUE OT TOUKH
JI0 TIIIOCKOCTH, PACCTOSTHUE MEXIY PSIMBIMHU, PACCTOSHUE MEXIY TUIOCKOCTSIMH;
YMEHHE HCIOJb30BaTh MPHU PEIICHWW 3a7ad HM3ydeHHbIe (aKThl U TEOPEMBI
TUTAHUMETPHUN; YMEHUE OLICHUBATH Pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUPA;
MTOMOIIBIO TaOJIHII U AMATPAMM; UCCIIEIOBATh CTATUCTUYECKUE
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YMETh OIEPHPOBATHh MOHATHSIMH: MHOTOTPAaHHHWK, CEUCHHE MHOTOIpaHHUKA, KYyO,
napajuiefienunen, Tpu3Ma, NUpaMuna, (urypa W TMOBEPXHOCTh BpallleHUs,
OUIUHAP, KOHYyc, Imap, cdepa, cedeHus QUrypbl BpaIleHHS, IUIOCKOCTb,
Kacammascs cdepbl, MWIMHAPA, KOHyCa, IUIOMIAAh TOBEPXHOCTH MHPAMUJIbI,
MPpU3MBI, KOHYCa, MWIWHApA, Tuiomanak cdepbl, o0beM Kybda, MPSIMOYTOJILHOTO
napajuiefienunea, MUPaMUIbLI, MPU3MBI, IWIMHIApPa, KOHYyCa, Iapa; yMEHHUE
n300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIICHUS, UX CEYCHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB M O3JEKTPOHHBIX CpPEICTB; YMEHHE
pacro3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHHE PACIO3HABATH MPaBUIILHBIC
MHOTOTPaHHHUKY;

- YMETh ONEPUPOBATH MOHATUAMU: IBMKEHUE B TIPOCTPAHCTBE, MOJOOHBIE (PUTYPHI
B MIPOCTPAHCTBE; MUCIOJIH30BaTh OTHOIICHUE IUIOMAACH MOBEPXHOCTEH M 00hEMOB
MOTIOOHBIX (PUTYp MPH PEIICHUN 33]1aY;

- YMEeTh BBIYUCIISATH TEOMETPUUECKHUE BEIMYMHBI (JJTMHA, YToJ, ITUIOHIa/lb, 00beM,
TIOMIA/b TOBEPXHOCTH ), UCTIONB3YS H3YUCHHBIC (POPMYJIIBI U METOBI;

- YMEThb OIIEpPHpPOBATh TMOHATHSAMH: TMPAMOYTOJbHAs CHCTEMAa KOOPIWHAT,
KOOpJMHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTOpPAa, CKAISIPHOE IMPOU3BEICHUE,
Yroia MEXIy BEKTOpamMH, CyMMa BEKTOPOB, NMPOU3BEJICHHE BEKTOpa HAa YHUCIIO;
HaXOJUTh C TOMOIIBI0 HW3YYEHHBIX (OpPMYyS KOOPAMHATHI CEPEAMHBI OTpPE3Ka,
paccTosiHue MEXAy ABYMsI TOUKAMMU;

- yMETh BBIOMPATh MOIXOJSANMNA HW3YYEHHBIM METOA JJis pelleHUs 3ajJaqd,
pacmo3HaBaTh MareMaTHueckue (HaKThl M1 MAaTEMaTUYECKHE MOJAEIH B TPUPOTHBIX
U OOIIECTBEHHBIX SBICHUSIX, B MWCKYCCTBE; yMEHHE TMPUBOJIUTHL TPUMEPHI
MaTEMaTUYECKUX OTKPBITUI pOCCUICKON U MUPOBOM MaTEMAaTUUECKON HAYKH.

- YMETh ONEepUPOBAThH MOHATHIAMH: ONpEIEICeHHE, akCuoMa, TEOpeMa, CIIEICTBUE,
CBOKMCTBO, MpPHU3HAK, J0KA3aTEIhCTBO, PABHOCHWIBbHBIE (OPMYIUPOBKH;, YMEHHUE
dbopMmynmupoBaTh 00paTHOE ¥ TIPOTHBOIOJIOKHOE YTBEPKICHHE, TPHUBOIUTH
MPUMEPHl 1 KOHTPIPHUMEPHI, MCIIOIH30BATh METOJl MATEMAaTUIECKOW WHIYKITUH,
MPOBOJIUTh  JIOKA3aTeJIbHbIE PACCYXACHUS TPH PEIICHWH 3a/1ad, OICHUBATh
JIOTUYECKYIO MTPABHIILHOCTh PaCCYKIICHUH;

- YMETh OTEPUPOBATH TOHSTHSIMH: MHOXECTBO, MOJMHOXKECTBO, OTNEPAIMHA Ha

v
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OK 06. Ocy1iiecTBAsTh
TIOMCK U UCTIOJIb30BaHKE
uHpOpMaLny,
HEOOXOIUMOMN 15

3P PEKTUBHOTO
BBITIOJTHEHHS
poQeCCHOHATBHBIX
3ajady,
npo¢eCCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHL.
OK 07. Hcnons3oBath
uH(popMaLMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH B
npodeccruoHaIbHON
JeSITENLHOCTH.

B o6nacty leHHOCTH HayYHOTO TIO3HAHUS:

- c(OPMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAayKHM M OOLIECTBEHHOMN
HPaKTUKH, OCHOBaHHOT'O Ha nuasore KyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
HOJIMKYJIBTYPHOM MUPE;

- OCO3HAHUE IIEHHOCTH HAYyYHOW JesTeIbHOCTH, T'OTOBHOCTh
OCYILECTBIIATh IPOEKTHYIO u HCCIIeI0BATEIbCKYIO
JeATeNIbHOCTh UHUBUAYAJIBHO U B IPYIIIIE.

OBnanenue YHHUBEPCAIbHBIMU yueOHBIMU
[I03HABaTEJIbHBIMU JIEHCTBUSMHU:

B) pabota ¢ uH(popmaImei:

- BJIAJETh  HABbIKAMU  MOJY4YEHUS  HHPOpPMALUU U3
HCTOYHHUKOB DPAa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH
NOUCK, aHaJIW3, CHUCTEMAaTH3allMI0 ¥  HHTEPIPETALUIO
UH(QOPMAIIUH PA3INYHBIX BUIOB U ()OPM IIPEICTABICHHUS;

- Cco3/aBaThb TEKCTl B pa3IMUYHBIX (opMaTax ¢ ydeToMm
Ha3HaueHWs MHQPOpMAlMU U IIeJIeBOW ayAMTOPUH, BHIOMpas
ONITHMAJIbHYIO (pOpMY IPECTABICHUS U BU3yaIH3alLluHy;

- OLIEHMBATh JOCTOBEPHOCTh, JIETUTUMHOCTh MH(pOPMALUH, €€
COOTBETCTBHE IIPABOBBIM M MOPAJILHO-ITHYECKHM HOpMaM;

- HCIOJIb30BaTh CpencTBa MH(OpMaLMOHHBIX "
KOMMYHUKAIMOHHBIX TEXHOJIOTHMH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX ~ M  OpraHM3allMOHHBIX  3aJady  C
coOIII0ICHUEM TpeOoBaHMi SPrOHOMUKH, TEXHHUKH
0€3011aCHOCTH, THTHEHBI, pPecypcocOepeKeHHs, MPaBOBBIX H
TUYECKUX HOPM, HOPM MH(OPMAIIOHHOHN 0€3011acHOCTH;

- BIIQJCThH HaBBIKAMH pacrio3HaBaHHS M 3aIIUTHI
uHpopMalru, HHHOPMAILIMOHHOHN 6€30MaCHOCTH JIMYHOCTH

- YMETb OIEpUpOBATh NOHATHAMU: PAllMOHATIbHAS (YHKIIHS,
NOKa3aTesbHas GbyHKIWS, CTETICHHAs

GbyHKIHA, norapumuyeckas GbyHKIMS,
TpUTOHOMETpHYeCKHe  (YHKIMH, OOpaTHbIe  (QYHKIINH;
YyMEHHE  CTPOUTh  TpaduKu  W3YyYCHHBIX  (YHKIIHA,
UCIONB30BaTh TpadUKH TMpU H3YYEHHUU TMPOLIECCOB U
3aBUCUMOCTEH, MpH PpEeHIeHUH 3a7ad U3 JPYTHX y4eOHBIX
NpeIMeTOB M 3aJad M3 pPEaJbHOW JKWU3HHU; BBIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETUUNHAMU;
- YMETb OIIEPUPOBATH HOHSATHSIMU: TOKIECTBO,
TOKJECTBEHHOE IIpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CUCTeMa YypaBHEHMH M HEPaBEHCTB, pPaBHOCHIBHOCTh
YpaBHEHHH, HEpPaBEHCTB M  CHUCTEM, palMOHAJbHEIE,
MppaloHaIbHbIe, MOKa3aTeNbHbIE, CTETICHHEIE,
JorapuMUUYECKHe,  TPUTOHOMETPHUECKUE  YpaBHEHHS,
HEPABEHCTBA M CHUCTEMBI; YMETh peliaTh YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C TIOMOINBIO PA3IUYHBIX MPHEMOB;
pelaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C MApaMETPOM;
NPUMEHSTh ypPaBHCHHUS, HEPABCHCTBA, WX CUCTEMBI IS
pEIIeHNsT MaTeMaTHYeCKHX 3aJad W 3aJa4 U3 Pa3IndHbIX
obnacrell HAyKU U peaabHOU KU3HMU;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUSMM: JIBH)KEHHE,
napajuleNbHBI TIEPeHOC, CHUMMETpPHsS Ha IUIOCKOCTH U B
IPOCTPAHCTBE,  IOBOPOT,  IpeoOpa3oBaHHE  MOAO0MS,
nogoOHble  (UIypbl; yMeThb pAacHo3HaBaTh paBHbBIE U
noo0HbIe (GUrypsl, B TOM 4YHCIE€ B TPUPOJE, HCKYCCTBE,
apXUTEKType;  YMETb  HCIOJb30BaTh  I'€OMETPUYECKHE
OTHOIICHHS, HAXOANUTh T€OMETPHYECKUE BEIHYHHBI (JUIMHA,
yroi, Ijomiaas, 00beM) IpHU PEelICHUH 3aJad U3 JPYyrux
y4eOHBIX IIPEIMETOB U U3 PEAbHON KU3HU
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OK 08. IIpaBuibHO
CTPOUTH OTHOIICHUSI C
KOJUIETaMH, C
Pa3ITUYHBIMH
KaTErOPUSIMH TPAXK/IaH,
B TOM YHCIIE C
HpeICTaBUTEIISIMU
Pa3IHYHBIX
HAlMOHAITBHOCTEH 1
KOH(peccHil.

T'OTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOSATENILHOCTH u
CaMOOTIpeIeIICHUIO;

-OBJIa/ICHHE HaBBIKAMH y4eOHO-HCCIIEeI0BATEIbCKOM,
MIPOEKTHOW M COLIMANBHOMN NESTEIbHOCTH;
OBnanenue YHHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMH JICHCTBUSMH:

0) coBMeCTHasl IeTEIbHOCTD:

- MOHMMATh W HCIIOJIB30BATh MPEUMYIECTBA
KOMaHJHON W MHIMBUAYaJIbHON paboThI;

- NPUHUMATh e COBMECTHOM
JeSTeNIbHOCTH, OPTaHM30BbIBATh U KOOPAWHUPOBATh
JEWCTBUS TI0 €€ JIOCTIDKEHHUIO: COCTABIIATh
IUTaH JICHCTBHM, PAaCTIpe/IeNsTh POJIU C Y4€TOM
MHEHUH YYaCTHHKOB OOCYXIaTh PE3yJbTaThl
COBMECTHOH pabOTHI;

- KOOpIMHUPOBaTH H BHINONHATH  palboOTy B
YCIIOBUSIX PEATBHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJISTh TO3UTHBHOE CTPATErMYECKOE
MOBEJICHUE B PA3JIMIHBIX CUTYAIHSX, IPOSBIATH
TBOPYECTBO U BOOOPaKEHHE, ObITH MHUIIMATUBHBIM.

- YMETh ONEePUPOBATH MOHATUSAMU: CITyHYalHBIM ONBIT U CIy4aiiHOE COOBITHE,
BEPOSATHOCTh CIIy4allHOTO COOBITHS; yMETh BBIYUCIATH BEPOSITHOCTH C
HCIOJIb30BaHUEM TIpapUyecKux METOIO0B; NPUMEHATh (POPMYIBI CIOKEHUS
U YMHOXCHHSI BEPOSTHOCTEH, KOMOMHATOpHBIC (akThl W (OPMYJIBI MPHU
peleHNH 33/1a4; OIICHUBATh BEPOSTHOCTH PEANbHBIX COOBITHII; 3HAKOMCTBO
CO CIyYalHBIMHU BEJIIMYMHAMM, YMEHHE MPHUBOJUTH MPUMEPHI IPOSBICHUS
3aKoHa OOJBIIMX YHCET B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;

- yMeTbh CBOOOJHO ONEPUPOBATh MOHITUSIMU: CTEHEHb C LEIBIM
MoKa3aTelieM, KOpPeHb HAaTypajbHON CTENEeHH, CTENeHb C
paLOHAJIbHBIM ~ IIOKa3aTesieM, CTENeHb C JIeHCTBUTENbHBIM
(BelleCTBEHHBIM)  IIOKa3aTeneM, Jorapudm umcia, CHHYC,
KOCHHYC U TAaHI'€HC [IPOU3BOJILHOTO YHCIIA;

- yME€Th CBOOOJHO ONEPHPOBAThH MOHATUAMU: IpaduK (YHKIMH,
oOpatHast (pyHKIUS, KOMIO3ULUS (DYHKIMHA, THHEHHAs QYHKIHMA,

KBaZipaTWyHas  (yHKIMSA, CTENeHHas (YHKIMUA C LEeJIbIM
MoKaszaTeneM,  TPUTOHOMETpUueckne  (QyHKIMH, 0oOpaTHbIE
TPUTOHOMETPUUECKHE GbyHKIMH, MOKa3aTesbHas u

aorapudmuyeckast QyHKIUH, YMETh CTPOUTH TpaduKH (HyHKIIUH,
BBINOJIHATH IPeoOpa3oBaHus TpapUKOB QYHKIINHI;

- yMeThb WHCIMOJIb30BaTh TpaduKu (QYHKIUA Ui U3yYCHUS
MPOLECCOB M 3aBUCHUMOCTEM MpHU pPELICHUM 3aJad M3 APYTHX
y4eOHbIX NPEAMETOB M U3 pealbHOM JKU3HU; BBIpAXKaTh
bopMysaMu 3aBUCUMOCTH MEKIY BETMINHAMT;

- CcBOOONHO OIEPUPOBATh MOHATHUSMHU: UYETHOCTh (DYHKIHH,

NePHOANYHOCTh  (DYHKIMH,  OTPAaHWYEHHOCTh  (DYHKIHUH,
MOHOTOHHOCTb ~ (DYHKIIMH, OKCTpeMyM (YHKIUM, HauOoJbiiee |
HaVMEHbILIee  3HAYCHUS GbyHKIIM Ha HPOMEXKYTKE;

- YMETh MPOBOAMTH UCCIIEIOBAHNE (DYHKIIUH;

- YMETb WCIIONIb30BaTh CBOWCTBA U Tpa(uKy (PYHKLMIA ISl PEIeHs YpaBHEHUIH,
HEpaBEHCTB U 3a/iay C MapaMeTpamMy; n300paXkaTh Ha KOOPAMHATHOM IUIOCKOCTH
MHOKECTBA PEILIEHNI YPABHEHUI, HEPABEHCTB U UX CHCTEM
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OK 11. CamocTosaTensHO
OTpeeIIATh 3a1a4u
MpoQEeCCUOHAIIBHOTO 1
JUYHOCTHOT'O Pa3BUTHSI,
3aHUMATECS
camoo0Opa3oBaHHUEM,
OCO3HAHHO TUITAHUPOBATh
MTOBLIIIEHHE
KBaJTM(PHUKALINH.

B o6macTtu 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHUSL:

-~ C()OPMHUPOBAHHOCTb  HPAaBCTBEHHOTO  CO3HAHUS, ITHYECKOIO
HIOBEJICHMS;

- CIIOCOOHOCTb OLICHHMBAaTh CHUTYalMI0 M INPUHUMATh OCO3HAHHBIE
pelIeHNs], OPUEHTUPYSICh Ha MOpPAIbHO- HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

- OCO3HaHME JIMYHOTO BKJIAJA B IOCTPOCHUE YCTONUNBOrO OYyAyILEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMTENAM M (WIN) OPYTUM
YJICeHaM CEMbH, CO3JIaHHIO CEMBbU HAa OCHOBE OCO3HAHHOI'O NPUHSITHS
LIEHHOCTE! CEMENHOM JKU3HU B COOTBETCTBHUHU C TPAJULMAMU HAPOJOB
Poccun;

OBnajeHue yHHUBEPCAJIbHBIMU PETYIATHUBHBIMM JIEHCTBUAMHU: Q)

CaMOOpIaHU3aLMs:

- CaMOCTOSTEIbHO OCYHIECTBJIATH MO3HABATENIBHYIO NESATEIbHOCTD,
BBISIBIISITH IIPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 331241
B 00pa30BaTEIbHON AEATENBHOCTH U KU3HEHHbBIX CUTYaIUAX;

- CaMOCTOSTENIBHO COCTaBJIATh IUIAH PEILEHHs MPOOJIEMBI C y4ETOM
UMEIOILUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANIOYTEHHH;
- 1aBaTh OLIEHKY HOBBIM CUTYallMsIM;

CIocoOCcTBOBaTh ()OPMUPOBAHUIO U MPOSABIECHHIO MIUPOKOH SPYIULNH B
pasHeIX  00JacTsIX  3HAHWM, CBOI1
00pa3oBaTeIbHbIN U KyJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

IIOCTOSAHHO IIOBBIIIATH

UCTIOJIB30BaTh NpUEMbl pedIeKCHH Ui OLEHKH CHUTYyalluH, BBIOOpa
BEPHOTO PELICHHUS;

- YMCTH IIOHATUSAMMU

apudmeTHyecKoe,

OIIepPUPOBATH
Me/raHa,

cpenHee
HanOobIIeE u
HaANMCHBIIICC
CTaHJIApTHOE OTKJIOHEHHE YMCIOBOr0 Habopa, yMeHHE
HHTEPIPETHPOBATH HHPOPMAIIHIO,

3HAYCHUS,  pa3Max, JUCTIepCHS,
W3BJICKATH,
MPEACTABICHHYI0O B  TabnuIax,
rpadukax,  OTPAKAIOIIYIO

IPOLIECCOB U SIBJIECHUI; NpeACTaBIATh UH(POPMALIUIO C

Ha auarpaMmax,
CBOMCTBA PpE€aIbHbIX

MOMOIIbI0  TAaOMUIl W  AWarpamMM; HMCCIEA0BaTh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaduIecKuX METOJIOB M AIEKTPOHHBIX CPEJICTB;

- YMETh ONEpPUPOBATh MOHATHUSAMHU: TOUYKa, HpsMad,
IUIOCKOCTb, ~ MPOCTPAHCTBO,  ABYTPAHHBIM  yroui,
CKPEIUBAIOIIHECS

NEPpHCHAUKYIAPHOCTbL NPAMBIX H HHOCKOCTCﬁ, yroua

OpsIMbIE,  NApauIeIbHOCTh U
MEXy TIPSMBIMH, YIOJI MEXKIY MPSIMOU U IJIOCKOCTBIO,
YTOJI MEXKIY IJIOCKOCTSMH, PACCTOSIHUE OT TOYKU [0
IUIOCKOCTH, PACCTOSHUE MEXKIY NPSAMBIMU, PACCTOSHUE
MEX]y IIJIOCKOCTSIMU;

- YMETh UCHOJIb30BaTh NPU PEILIEHUU 3a]]a4 U3YUECHHbIE
(bakThl U TEOpPEeMbl TUIAHUMETPUHU; YMEHHUE OICHUBATH
pa3mMepsl 00BEKTOB OKPYKAIOIIETO MUPA
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- yYMeTb OIIEHMBaTh PUCKA W CBOEBPEMEHHO NPUHUMATDH PEIICHUS
110 X CHHYKCHMUIO;

B) 9MOLMOHAJILHBIN HHTEJIIIEKT, TPEIoIararommi
c(hOpMHPOBAHHOCTH:

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTpeMIIeHHE K JOCTHXKEHHUIO
eI U yCIexXy, ONTUMH3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH,
HCXOJIS U3 CBOUX BO3MOXKHOCTEH;

- SMIAaTHH, BKIIOYAIOIIEH CIIOCOOHOCTH IOHHMMATh 3MOILIMOHAILHOE
COCTOSHME  JApPYruX, YYUThIBaTh €ro MpH  OCYIIECTBICHHUH
KOMMYHHUKAIIUH, CTIOCOOHOCTh K COYYBCTBHUIO U CONIEPEIKUBAHUIO;

- COUMAJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTH BBICTPAMBATH
OTHOILICHUSI C IPYTUMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH WHTEPEC H
paspemarb KOH()IUKTHI
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4.2. CTpyKTypa M NIpUMeEpPHOe COJIePKaHNEe OLIEHOYHbIX MATEPHAJIOB
JJ151 POMEKYTOYHOM aTTecTalMK M0 yueOHOMY npeamery «MaTteMaTuKa

[IpomexxyTouHOM arTectamuell Mo ydeOHOMY mpeameTy «MartemaTrka
AByeTCsl dk3aMmeH. [l mpoBeneHus SK3aMeHa pa3padaThiBalOTCS KOHTPOJILHO-
OLICHOYHBIE CPEJICTBA .

DK3aMeH OpUEHTHUPOBAH Ha MUCbMEHHYIO (POpMY MPOBEACHUS, KOTOPash BKIIOYAET
MMAICbMEHHOE PENIECHUE 3a]1a4n

Ha BhInoJiHeHNE TUCHbMEHHOMN SK3aMEHAIMOHHON pabOoThl MO0 MaTeMaTuke gaercs 4
acTpoHOMHYECKUX yaca (240 MUHYT).

DKk3amMeHalnoHHas padboTta coctouT u3 10 3amanuid.

[Ipu BbIMOTHEHUM 3aJaHU TpeOyeTcs MPEJICTaBUTh XOJ PEIICHHUS U yKa3aTb
MTOJTyYECHHBINA OTBET.

[IpumepHBIH IEpEeUYEeHb TEM, BBIHOCUMBIX HA UTOIOBYIO ATTECTALUIO

| cemecTp

1. Onpenenenue 1eNbIX U pallMOHAIBHBIX, 1€HCTBUTEIbHBIX YHCEI

2. Omnpenenenue npoueHTa. HaxoxaeHue mpoueHTa oT 4ucia, Yucia mno
IIPOLICHTY

3. OmnpeneneHne Moy YUCIIa

4. OmnpeneneHue KOMIUIEKCHOTO unciia. ClokeHHe KOMIUIEKCHBIX YHCElL.
YMHOXEHHE U IeJICHUE KOMIUIEKCHBIX YUCE

5. I'eomeTpuueckoe mpeacTaBieHne KOMIUIEKCHBIX YHCET

6. OnpeneneHue paauaHHON MepHI yria, CHHYca, KOCUHYCa, TAHT€HCa U
KOTaHIreHca uncia. BpamarensHoe nBmxeHue. YuciioBas OKpyXKHOCTb

7. 3HadyeHus TpuroHoMeTpudeckux GyHkuuii st yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB, (OpMYII
PUBEACHUS.

9. 3ammch Popmyn cuHyca U KOCHHYCa JBOMHOTO yriia; GopMys MOJIOBUHHOTO
yria

10.3amucek popMyn cuHyca, KOCHHYCa M TAHT€HCA CyMMBI U Pa3HOCTH JIBYX
YTJIOB

11.TIpeoOpazoBaHusi CyMMbI TPUTOHOMETPUUECKHUX (DYHKIIUI B POU3BEIACHHUE U
IPOU3BENIEHUS B CyMMY. BripakeHne TpUroHoMeTpuYecKux PyHKIHI uepes
TAHI'€HC TIOJIOBUHHOTO aprymMeHTa

12.®yHk1ms y = SIiN X Uy = €c0S X, KX OCHOBHBIC CBOMCTBA U rpaduKH.
Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa u rpaduku

13.0Onpenenenre apkcuHyca, apKKOCUHYCa, apKTaHreHca yuciia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN

14 .Penienne npocTeNIIMX TPUTOHOMETPUUECKUX HEPABEHCTB



15.0mnpenenenue GyHKImM, €€ 00J1aCTH OMPEEICHUS 1 MHOKECTBA 3HAUCHHI;
rpaduka ¢pynkuu. [Toctpoenne rpadukoB GpyHKIMM, 38 JaHHBIX
Pa3IMYHBIMH CIIOCOOAMHU

16.3anuck cBOMCTB yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTrPaHUYEHHOCTh, MEPUOIUIHOCTh. HaxoaeHne npoMeKyTKOB
BO3pacTaHus U yObIBaHUsI, HAMOOJBIIETO U HAUMEHBIIIETO 3HAYCHUS, TOUEK
IKCTpEMyMa

17.0Onpenenenne oobpaTHbix Gyuknuii. Haxoxmaenne obnactu onpeaeacHus u
obnactu 3HaYeHu oopaTHOM GyHKIMH. [locTpoeHue rpaduka o6paTHOMA
byHKIIUU

18.I1peoOpazoBanue rpadukos. Pemenue ypaBHeHUM rpadyuuecKuM CIIocoOoM.
Pemenue HepaBeHCTB rpaUUECKUM CIIOCOOOM.

19.0mnpenenenne KOpHs N-0i CTETIEHU U €T0 CBOWCTB.

20.ITpeobpa3oBanre uppaMoHaIbHBIX BRIpAXKEHUN. Bhrunciaenne KopHs u3
KOMIUIEKCHOTO YK CIia

21.Onpenenenue norapudma, 1eCITUYHOTO U HATYPAJIbHOTO JorapudmMa.
3anuch OCHOBHOTO JIOTapupMuUecKkoro Toxaectra. CBoiicTa Jorapudmos.
[Tepexos1 K HOBOMY OCHOBaHHIO

22.Onpenenenne pyHkuuu. Haxoxnenune 3Hauenuit pynkiun. [loctpoenne
rpauKOB JMHEHHOM, KBAAPATUYHON PyHKINN

23.TlokazarenpHas GyHKIMs, ee cBoiicTBa [locTpoenne rpaduka
NOKa3aTeJbHON (DYHKIIMH

24 Jlorapudmuueckas ¢pyHkius, ee cBoiictBa. [loctpoenue rpadukos
jorapupMudeckux QyHKIHMA

25.1Toka3arenpHbIC YpaBHEHUS, HEPABEHCTBA. PerieHue pa3inyHbIX BUIOB
MOKAa3aTeNIbHbIX YPaBHEHU, HEPABEHCTB, CUCTEM

26.Jlorapumuueckre ypaBHeHUs, HepaBeHCTBA. CUCTEMBI JTIOrapuhMUIECKUX
ypaBHEHUN. ANTOPHUTM pEIICHUs Jorapu(MUYECKUX HEPABEHCTB

Il cemecTp

1. PacnonoxeHue npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE

2. IlapamnenbHOCTB NPSIMBIX B TpocTpaHcTBe. [lapanienbHOCTh MpsMoil 1
IIJIOCKOCTH

3. IMlapamnenbHOCTh TIOCKOCTEN

4. KyO u ero ceueHus. YToa MEX1y ABYMs MPSIMBIMU. YTOJ MEXAY IPAMOM U
IIJIOCKOCTBIO

5. IlepnieHaUKyISPHOCTH MPSAMBIX B MpOCTpaHcTBe. [lepneHauKynsipHOCTh
MPSAMOM U TTIOCKOCTHU



6. Teopema o Tpex nmepneHAUKyIsIpax. JByrpaHHsiii yrod.
[TeprieHAUKYISAPHOCTD TUIOCKOCTEN

7. OrnpeneneHrie OCHOBHBIX MOHSATUN KOMOMHATOPUKH: MEPECTaHOBKH,
COueTaHus, pa3MelIeHuUs

8. 3amaum Ha MOJICYET YUCIIa pa3MEIICHUH, IePEeCTaHOBOK, COUCTaHMI

9. 3amuck popmynsl OnHoMa HetoToHa. AHAMN3 CBOMCTB OMHOMUHAIBHBIX
K03 UITUECHTOB

10.CBoiicTBa OHOMHHATBHBIX KO3 uimeHToB. Tpeyronsauk [lackamns

11.JlexapToBa cucTemMa KOOpAMHAT Ha MIIOCKOCTU. OnpeiesieHue BEKTopa,
MOYJISl BEKTOpa

12.PaBeHCcTBO BEKTOPOB. ClI0’KEHHE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO

13.Pa3noxenue BeKTopa Mo HampasiieHusM. OnpesiesieHne yriia Mexay AByMs
BEKTOpaMU

14.BeruncieHne KOOpAUHAT BEKTOPa, CKAIIPHOTO MPOU3BEICHNS BEKTOPOB

15.Pa3noxeHune BeKTopa Mo KOOpAMHATHBEIM BeKTopaM. Beenenune Gpopmyrs
PacCTOSTHUSL MEXKAY JBYMSI TOUKaMU

16.Bb1BOJ1 ypaBHEHUI chephbl, INTOCKOCTH U MPIMON

17.0Onpenenenne MHOTOTpaHHUKA U €0 OCHOBHBIX 3JIeMEHTOB. OmpeneneHue u
ITIOCTPOECHUE MPSIMOM M HAKJIOHHOU MpU3Mbl. OnpenesieHne NpaBUiIbHON
TIPU3MBI

18.0Ompenenenre U MOCTPOCHUE TapaJljIe/IeIuIIe1a, Kyoa

19.Cummetpuu B KyOe, B apajljieNienunese, B Ipu3Me U MupaMu/ie.
[TocTpoenue ceyenus Kyoa, MpU3Mbl U TUPAMHUIBI

20.Omnpenenenrie U MOCTPOSHUE MUPAMUJIbI, TPABUILHON MUPAMU/IBI
YCEUCHHOU MUpaMU/Ibl, TETpadIpa

21.1IpaBunbHbIe MHOTOTpAaHHUKH. [IpencTaBneHue o npaBUIIbHBIX
MHOTOTPaHHUKAX (TETpadp, KyO, OKTa’p, TOAEKadp U UKOCAIP)

22.0Onpenencnne u rpadudeckoe n3oopaxenue: chepsl, HeHTpa chepsl,
paauyca cepsl, nuamerpa chepsl

23.0npenaenenune u rpapuieckoe n300pakeHKe: 1apa, IeHTpa mapa, pajanyca
mapa, JuameTpa mapa

24.YpaBHenue cepsbl, BBIBOJ ypaBHEHUS Chephl B MPSIMOYTOJIBHONW CUCTEME
KOOpJIMHAT

25.B3anmMHoOe pacnosioxkeHue cepbl U MIOCKOCTU: HE UMEIOT OOIIUX TOYEK,
MMEIOT MHOECTBO OOIIMX TOYEK, OJHa oO1ast Touka. ['paduueckoe
U300paKeHue

26.KacaTenpHas TNIOCKOCTh K cpepe: Teopema, T0Ka3aTesIbcTBO, 0OpaTHas
Teopema

27 Ilnomanpb chepsl



28.0mpenenenne KacateabHOU K chepe, TOUKH KacaHHsI

29.B3auMHOe pacrnoyioKeHHe NpsiMoil U chepsl

30.111apoBoit cermMeHT

31.111apoBoii cekTop

32.1lapoBoit cioit

33.0Omnpenenenne u rpapuIecKoe N300paKeHne: MUINHAPA, 00pa3yIOIUX
WIMHIPA, OCH LMJIMH]IPA, OCHOBAHUHN IIMJIMHPA, BEICOTHI IUIMHIPA,
panuyca, IuameTpa HUInHAPA.

34.0Onpenenenrie u rpapuiyeckoe H300paxeHUE: 0CEBOr0 CEUCHUsI, CEUCHUS
HUJIMHAPA NEPICHANKYISIPHON K OCH MIIOCKOCTHIO.

35.1Ipssmoit KpyTroBOM HMMJIMHJIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH IMIJIMHIPA.

37.®opmyna iomaau 60KOBOM MOBEPXHOCTH UIHHIIPA.

38.®opmyna MIoMaau MOTHONW TOBEPXHOCTH IIMHAPA

39.0Omnpenenenne u rpapuieckoe n300paxeHue: KoHyca, 00pa3yrommx KoHyca,
OCH KOHYCa, OCHOBaHUS KOHYCa, BEPIIUHBI KOHYCa, OOKOBOI OBEPXHOCTH
KOHYCa, BBICOThI KOHYCa, CEUEHHUsI KOHYCA.

40.0Omnpenenenne OOKOBOW, OJHOW MOBEPXHOCTU KOHYCa, popMyIia
HaXO0XXJICHUS TUIOMIAId OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Omnpenenenue u rpadpuyeckoe N300pakeHUE: YCEUEHHOTO KOHYCa,
OCHOBaHUIl YCEYEHHOTO KOHYCa, BBICOTHI yCEUEHHOTO KOHYCa, OOKOBOU
MIOBEPXHOCTH YCEYCHHOTO KOHYCa, 00pa3yoIInX YCEYEHHOTO KOHYCa.

42.0npenencHue OOKOBOM, ITOJTHON IMMOBEPXHOCTH YCEUSHHOTO KOHYCA,
dbopMyIia HaXOXKJIEHUS IUIOMAA OOKOBOM, MOJHOM IMTOBEPXHOCTH
YCEUEHHOr0 KOHyca

43.0npenencHue Mpou3BoIHON (PYHKITUH, €€ TeOMETPUUYSCKOTO M
¢usnueckoro cmpicna. M3ydenne npasui u hpopmyn nuddepeHupoBaHms
OCHOBHBIX JIEMCHTAPHBIX (HYHKITHA

44.OnpeneneHue BTOPOil IPOU3BOJIHOM, €€ TEOMETPUYECKOr0 U (PU3NIECKOTO
cMbIcIia. Berynciienre npon3BogHON 00paTHOM U CIIOKHOU (PYHKITUN

45.BbIBOJT ypaBHEHHUsI KacatelibHOU. [I[puMeHeHre npon3BoAHON K
ucciaenoBaHni0 QYHKIUN U TTOCTPOEHUIO TPaduKOB

46.0OmpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U OMPEIEICHHOTO
WHTETpaa

47 TlpumeHeHne OmpeIeIEeHHOTO HHTETpaja JIIsl HAXOKISHUS TUTOIIAIH
KpUBOJIMHENHOM Tpanenuu. @opmyna Hetotona—IJleitbnuia

48.I"'eoMeTpHUCSCKUI CMBICIT OIIPEISIICHHOr0 HHTErpajia. Berarcienre miomanei
KPUBOJIMHEWHBIX TPAIECLIAN



49.Boruncnienne oobema KyOa, MpsIMOYTOJIbHOTO NapajuieNienuneia, Ipu3Mbl,
WIMHIPA

50.Brruncienne obbema mupaMubl, KOHyca, Iiapa

51.Bprurcnenue oL@ NOBEPXHOCTH IIMINHPA, KOHYCa, CPEPbI

52.0Onpenenenne coObITHI, BEPOSITHOCTH COObITHS. CIIOKEHNE U YMHOKECHHE
BeposTHOcTen. Mcnibitanus bepryum

53.luckpeTHas ciiy4aiiHas BEeTUYUHA. 3aKOH paclpeieNICHUs ClTydaiHOM
BEJIMUMHBI

54.IIpeoOpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUJIBHBIE IaHHBIM.
Pemenue panrioHanbHbIX, HPPALMOHATIBHBIX, [I0KA3aTEIbHBIX,
Jorapu(pMUYECKUX, TPUTOHOMETPUUECKUX YPABHEHUM U ypaBHEHUH C
napaMeTpamu

Kpurepumn onieHk# BbINOJHEHUS PA00ThI

OueHka Yucio 3agaHui,
HEO0XO0IUMOE JIJIsl TOTYYEHHUS OLICHKU
«3» 5-6
(Y1OBIIETBOPUTEIILHO)
«4» (xopoIo) 7-8

«5» (OTIMYHO) 9-10
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