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1. MACIHOPT PABOYEHN ITPOT'PAMMBI YYEBHOTI'O IMPEJIMETA
«MATEMATUKA»

1.1. O6aacTs npuMeHeHust padboueil MPOrpaMMbl

PabGouast mporpamma SBIS€TCS YacThl0 OCHOBHOM TpodeccruoHaIbHOM
oOpazoBarensHoil  mporpammbl  CIIO  mo  cmemmansHoct  40.02.02
[IpaBoOXpaHUTENbHAS NEITEITLHOCTD.

[Iporpamma paspaborana B coorBerctBuM ¢ DPI'OC COO, Ha OCHOBE
TpeboBanuit dexnepanbHON 00pa30BaTENBbHONW MPOTPAMMBI  CPETHEro OOIIEero
oOpa3zoBaHus.

1.2. MecTo y4yeOHOro mpeaMera B CTPYKTYpe 00pa3oBaTebHOM
MporpaMMmbl

VYuebnsiii  mpeamer «MaremaThka» OTHOCHUTCS K 0Os3aTEIbHBIM
y4eOHBIM MpeIMeTam 00111e00pa30BaTENbHOM IIOATOTOBKH.

VY4eOHslil npeamet «MaTemaTuka» u3yqaercst Ha 0a30BOM YPOBHE.

Ocoboe 3HaueHwe y4deOHbI MpeAMET HUMeeT Npu (OPMHUPOBAHUU H
pa3BUTHUN OOUIUX KOMIETEHIIUM:

OK O01. BeiOupare crnocoObl pemeHus 3agad  npodecCuOHaTbHOM
NEATEIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnosb3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHaIM3a |
UHTEpIIpeTaluy HHPOpMai U UHPOPMAITUOHHBIE TEXHOJIOTHH ISl BHIIOTHEHUS
3a/1a4 MpoheCCUOHAIBHOU JIeITEIbHOCTH,

OK 03. ITmannpoBath 1 peain30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE pa3BUTHE, IPEANPUHAMATEIBCKY IO NEeATEIbHOCTD B
npodeccuoHaIbHON cdepe, UCIOIb30BaTh 3HAHUS IO MPaBOBOM M (PUHAHCOBOMU
I'PaMOTHOCTH B Pa3JINYHBIX KU3HEHHBIX CUTYaLUsX;

OK 05. OcymectBisiTh yCTHYHO M NMCBMEHHYI0O KOMMYHUKAlMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denmeparuu ¢ ydeToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

CornacnHo y4eOHOTO TJIaHa o CIIEIMAIIBHOCTH 40.02.02
[IpaBooxpaHuTENbHAS ~ ACATENBHOCTh  KAXABIA  OOYUYAIOMUNUCS  BBITIOJTHSET
WHIUBUIYAIbHBIA ~ TPOEKT [0  OJHOMY W3  YYEOHBIX  MPEIMETOB
00111e00pa30BaTeIbHOM MMOITOTOBKH.

NuauButyanbHbIA TPOEKT (MpEeaIMETOM He sBisieTcs) — 32* yaca.

*He BXOAUT B yUeOHYIO HArpy3Ky 0OyYarommxcsi o yueOHOMY MpPEAMETY



1.3. TpeGoBanusi Kk pe3yjbTaTaM 0CBOEHHsI Y4eOHOIr0 MpeaMeTa

B paMKax OCBOEHUS COJICpKaHUs y4eOHOT0 npeaMeTa
«MaremaTuka», 00ECIeYMBACTCA JOCTIKCHHE OOYYAIOIIMMUCS JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB

IL1anupyemble
pe3yJabTaThl
OCBOCHHA

OcHOBHbBIE OKA3aTeJIH OLCHKH pe3yJibTaTra

JINYHOCTHBIE pe3yjbTaThbl, B TOM YHUCJIE:

B uactn -c()OPMHUPOBAHHOCTh ~ TPAKAAHCKOM MO3UIMU  OOYYaroUmIerocst Kak
IPakIAHCKOTO aKTMBHOTO ¥  OTBETCTBEHHOI'O WIEHA POCCHICKOTO  0OmiecTBa,
BOCITUTAHUS NpECTaBICHHEe O MaTeMaTHYeCKUX OCHOBaxX (yHKIIMOHHUPOBAHHUS

pa3IMUHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TI'Pa’kKAaHCKOro 0OIIecTBa

(BBIOOpBI, ONpPOCHI M JAPYroe), YMEHUE B3aUMOJICHCTBOBATb C

COIMAJbHBIMA HMHCTHUTYTAMH B COOTBETCTBUM C HX (yHKUMAMH U

Ha3HAYCHUEM.

- c(opMHpPOBaHHOCTH POCCHHCKOW TpaXJAaHCKOH HMICHTUYHOCTH,
B wactn YBOXKEHHUS K IMPOLUIOMY U HAcTOSIIEMY POCCHUICKOM MaTeMaTHKH,
NMATPUOTUHYIECKOIO | jjegHOCTHOE OTHOIIIEHUE
BOCHHATAHHS K  JOCTHXEHHSIM  pPOCCHUMCKMX  MAaTeMAaTHUKOB U POCCHMICKOM

MaTeMaTU4eCcKOW MIKOJIbI, MCIIOJIb30BAHHE ATUX JOCTHIKECHUH B JPYTHX

HayKax, TEXHOJIOTHUSIX, cepax IKOHOMHKH;

- OCO3HaHME  JYXOBHBIX  IEHHOCTEH  POCCHHCKOTO  Hapoja,
B 4acTH 1yX0BHO- | ¢dopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO MOBEICHNS,
HPaBCTBCHHOT'0 CBS3aHHOTO C TPAaKTHUYECKUM IIPUMEHEHUEM JOCTH)KCHHH HAyKH H
BOCIIHTAHHSA NEATENIbHOCThIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B IOCTPOCHHUE

YCTOMYHUBOTO Oy ayIIETO;

- CTETHYECKOE OTHOIIECHHE K MUPY, BKIFOUAst SCTETUKY MaTEMAaTHIECKUX
B uactu 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, PacCyX IACHUH,
ICTETHIECKOTO BOCTIPUMMYHUBOCTh
BOCIIHUTAHMS K MaTEMaTHYECKUM acCIeKTaM pa3jIu4HbIX BUJIOB UCKYCCTBA;

- c(OPMHPOBAHHOCTh YMEHHS MPHUMEHSITh MaTeMaTHYeCKHEe 3HAHUS B
B 4actu MHTEpecax 3J0pOBOr0 M 0e30macHOro oOpa3a JKHM3HH, OTBETCTBEHHOE
¢usnueckoro OTHOIIIEHUE K CBOEMY 3I0POBBIO (3mopoBoe MUTaHUE,
BOCIITAHUS cOaaHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXa, PEryisipHas puznyeckas

aKTUBHOCTH), (U3NYECKOE COBEPIICHCTBOBAHHWE TIPH  3aHATHSIX

CIIOPTHBHO-03/I0POBHUTEIILHON JeATELHOCTHIO;

- TOTOBHOCTh K TPYJy, OCO3HAaHHE IIEHHOCTH TPYAOJIIO0US, MHTEpEC K
B wactn pa3nuuHbIM cepaM TPodHeCcCHOHATBHOW ESTeTbHOCTH, CBS3aHHBIM C
Tpy1oBoro MaTEMaTUKOM M €€ NPUIIOKEHUSMH, YMEHHME COBEpILIAaTh OCO3HAHHBIN
BOCITUTAHUS

BBIOOp Oynymieit mpodeccun 1 pearTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI, TOTOBHOCTD u CIIOCOOHOCTB
K MaTeMaTH4ecKoMy O0Opa30BaHHIO M CAMOOOPa30BaHHIO HA TPOTHKCHUN
BCEl JKM3HHM, TOTOBHOCTh K aKTHUBHOMY YYacTHIO B pEIICHUU
MPAKTUIECKHX 33]]a9 MaTEMaTHYCCKON HAPaBICHHOCTH;




B yactun
IKOJIOTNYECKOro
BOCIIUTAHUSA

- cOpMHUPOBAHHOCTh IKOJIOTUYECKOH KyJIbTYpHl, TOHUMAHHUE BIUSHUS
COLIMAJIbHO-)KOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE TPUPOIAHOM MU
COLIMAJIbHOW CpPEeJbl, OCO3HAHME INI00AJIBLHOIO XapaKTepa 3KOJOTHYECKUX
npobeM, OpUEeHTalUs Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HaHUM I
pemieHust 3amad4 B OOJIACTH OKpYXKAaroIled cpenpl, IUIAHUPOBaHHE
IIOCTYIIKOB ¥ OLICHKM MX BO3MOXKHBIX IIOCJIEICTBUHN I OKPYXKArOIIEH
cpensl;

- c(OpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
B 4acTH HEHHOCTH | coppeMEHHOMY YPOBHIO PA3BUTHS HAyKH H OOLIECTBEHHON IPAKTHKH,
Hay41HOT0 IMOHMMAaHHE MaTeMaTH4eCKOMN HayKH
HO3HAHMA Kak cdeppl 4YEIOBEYECKOM JEATENIbHOCTH, 3TaloB €€ pa3BUTUS H
3HaYMMOCTH JUIsI  Pa3BUTUS  LUBWIM3ALUHM, OBJIAJCHHE  SI3BIKOM
MaTeMaTHUKd U MaTeMaTH4eCKOH KyJbTYypoW KaK CPEACTBOM IO3HAHMS
MHUpPA, TOTOBHOCTh OCYIIECTBJIATH NPOCKTHYIO M HCCIIETOBATEIHCKYIO
NeSITeIbHOCTh UHAWBUIYAIBHO U B IPYIIIE.
IL1anupyemsle
pe3yJabTaThl OcHOBHBIE NOKA3aTe/IU OLIEHKH pe3y/ibTaTa
OCBOEHM

\MemanpeomemHnule pe3yibmamaol, 6 MOM UUCe:

1. YHI/IBepcaJIbeIe y‘leﬁﬂble NMo3HABAaTeJIbHbIE IeHCTBUSI

Ba3oBble
JIOTHYEeCKHe
aercTBUA

- BBIBIATH U XapaKTEpU30BaTh  CYIIECTBEHHBbIE  IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATUH, OTHOLICHUN MEXIY MOHITUSIMH,
bopmyupoBath orpeeeHus HOHSTUH, YCTaHABJIMBATh
CYLIECTBEHHBIN MpPU3HAK KiIacCU(UKALMK, OCHOBAHUS Ui 0000IIEHHS
U CpaBHEHHUS, KpUTEPUHU IPOBOAMMOI0O aHAJIN3a,

- BOCIPUHUMATH, (OPMYJIMPOBATH W NPeoOPa30BHIBATH CYKICHUS:
YTBEpJUTENbHbIE U OTpPHUIATENbHbIE, €IUHUYHbIC, YAaCTHbIE U OOIIHeE,
YCIIOBHBIE;

- BBIABJIATh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOTHBOpeYUs: B (akTaX, JaHHBIX, HAOMIOACHUAX U YTBEPKICHHSX,
npeasaraTb KpUTEPHUH
JUISL BBISIBJIEHHSI 3aKOHOMEPHOCTEN U IIPOTUBOPEUH;

- JIeJ1aTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, EAYKTUBHBIX U
MHIYKTHBHBIX YMO3aKJIOUEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

- TPOBOJUTH CAMOCTOATEIBHO JOKA3aTEeNbCTBA MaTEeMaTHYECKHX
YIBEp)KICHUH  (MpsMblE M OT  NPOTHBHOIO),  BBICTPAaUBaTh
apryMeHTalluIo, MIPUBOANUTH MIpUMEPbI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIECHUS U BBHIBOJIBI;

- BBIOMpaTh coco0 pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BapUaHTOB pELICHUs, BbIOMpATh Hambosee MOAXOIAIUN € Y4ETOM
CaMOCTOSITEJILHO BBIJEJIEHHBIX KPUTEPUEB).




BazoBble
HCCIe0BaTeIbCKHe
aercTBUA

- HCIHOJIB30BATb BOIPOCHI KakK I/ICCHCHOBaTeHLCKI/Iﬁ HHCTPYMCHT
MO3HaHUsA, (OPMYIMPOBATH BOIPOCH, (PUKCHPYIOIIUE MPOTUBOPEUUE,
mpoOyieMy, yCTaHABIMBATh UCKOMOE U JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHUE;

- IPOBOJUTH CaMOCTOATEIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT,
WCCIIC/IOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
O6T:CKTa, SABJICHUA, TMIPOLECCCA, BBIABJICHUIO 3aBUCUMOCTEH MCKAY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMH,

- CcaMOCTOSITENIBHO  (OPMYyIHUPOBaTh O0OOIIEHUST ¥ BBIBOABI TIO
pe3yibTataM TpPOBENEHHOTO HAONIOICHUS, HUCCICIOBaHUS, OICHHBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIBTATOB, BBIBOJAOB U 0000IIECHWIA;

- IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKXKE BHIIBUTATH
IMPCAIOJIOKCHUA O €TO PAa3BUTUHN B HOBBIX YCJIOBHAX.

Padora ¢
uHpopmanuein

- BBIABJATH JehUUUTHl WHGOPMAIUU, AHHBIX, HEOOXOIUMBIX s
OTBETA Ha BOMPOC U IS PEIICHUS 3a]1a4H;

- BbIOMpaTh UH(OpPMALMIO HW3 HCTOYHUKOB PA3TUYHBIX THUIIOB,
aHAIM3UPOBATh, CHUCTEMaTU3UPOBATH u WHTEPIPETUPOBATH
nH(OPMALIHIO Pa3TUYHBIX BUOB U (hOpM MpeacTaBIeHus;

- CTPYKTypHpOBaTh HH(DOpPMALHIO, TMPEACTABIATh €€ B Pa3IMYHBIX
(hopMax, UIUTFOCTPUPOBATH TpaUUECKH;

- OICHWBATh HAASKHOCTh HWH(OOpPMANMKM TI0  CAMOCTOSTEIHHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

2. YHUBepcaJibHble KOMMYHUKATHBHBIE JelicTBUSA

Oo0menue

- BOCIIpUHHUMATb H Q)OpMYJII/IpOBaTL CYXKIACHUA B COOTBCTCTBUU C
YCIOBUSAMU U LECIAMU O6HICHI/I$I, SICHO, TOYHO, 'PAMOTHO BBbIPAXKATb
CBOIO TOYKY 3PCHU B YCTHBIX

U NIUCBbMEHHBIX TEKCTAX, JaBaTh MOSICHEHMS 10 XOAY PELICHUsS 3a1adH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

- B XoJie 00CYXKIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00OCYKIaeMOit
TEMBI, HpO6J’IeMI>I, pemaeMoﬁ 3aJla4ui, BbICKA3bIBATh WJICH, HAILICIICHHBIC
Ha TIOUCK pEIICHHUs, COIOCTABIIATH CBOM CYXACHHUA C CYXICHHUIMU
JIPYTUX YYacTHHUKOB JaMajora, oOHapy>KMBaThb pa3iMdle U CXOJCTBO
NO3UIMH, B KOPPeKTHOW (opMme (GOpMyIHpOBaTh pa3HOIIACUS, CBOU
BO3pAXKEHMUS,;

- TPEACTaBIATH pE3yNbTaTbl PELICHUS 3aJauyd, OJKCIIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (popmar
BBICTYIUIEHHsI C Y4€TOM 3a/ad Mpe3eHTallud U O0COOEeHHOCTEeH
ayJIMTOpPUH.

CoBMecTHas
NeATeJbHOCTH

- TOHMMaTh U WHCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHAHOW U
WHAWBUIYaTbHOM pabOTHl MpPU pelleHHH Y4eOHBIX 3a/ad, MPUHUMATh
Lelb COBMECTHOM  JEeATENbHOCTH, IUJIaHUPOBaTh  OPraHU3alMIo
COBMECTHOM paboThl, pacrpeneniaTb BUAbl paboT, JOrOBapHBAThCA,
oOcyxmarh TIpolecc M pe3yibTaT paboThl, 0000mAaTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaTb B TIpyHmoBbIX (opmax paboTsl (0OcyxIeHus, oOMeH
MHEHHMH, «MO3TOBBIE HITYPMbl» W HHbIE), BBIMNOJHATH CBOIO YacTb
paboThl M KOOPAMHHUPOBATH CBOU JIEHCTBUS C JPYTHMMH 4JICHAMH
KOMaH/Ibl, OLIEHUBATh KayecTBO CBOET0 BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUsIM, cHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3. YHuBepcajibHbIe peryJsiTuBHbIE 1eHCTBUSA




CaMoopranm3anmsi | - COCTaBJISTh IUIaH, AJITOPUTM PEIICHUS 33a4H,

- BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMECIOIIMXCSA PECypCOB H
COOCTBEHHBIX BO3MOXKHOCTEH,

- apryMCHTHPOBaTh U KOPPEKTUPOBATH BapHUAHTBI PEHICHUH ¢ Y4ETOM
HOBOH MH(OpMaIH.

CaMoOKOHTpOJIbL - BJAJeThb HaBbIKAMM I103HABATEIbHON peQuIeKCUU Kak OCO3HaHHUs
COBCPHIACMBIX II€I>'ICTBI/II>'I 1 MBICIIUTCIIBHBIX IPOICCCOB, UX PE3YJILTATOB,
BIAJeTh CHoco0aMM CaMOIPOBEPKH, CAMOKOHTpOJIA Ipolecca MU
pe3yJsibTara peleHusl MaTeMaTU4YEeCKON 3a1auH;

- NIpeABHIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IPU PELICHUU
3ala4v, BHOCHTb KOPPCKTUBLI B [JCATCIBHOCTb Ha OCHOBC HOBBIX
OOCTOATENLCTB,  JAHHBIX,  HAMJIEHHBIX  OIMMOOK,  BBIBJIEHHBIX
TPYAHOCTEN;

- OLICHHMBATh COOTBETCTBHE pe3yJbTaTa e U YCIOBUSAM, OOBACHATH
MPHUYUHBI JOCTHIKCHUSA WK HCAOCTHIKCHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOJIUTh OMIMOKY, 1aBaTh OLCHKY IPHOOPETEHHOMY OIBITY.

OcHoBHbBIE MOKA3aTeJIN OllEHKHU pe3yJjbTaTta

1) omepupoBaTh MOHATHSAMHU: PALMOHAIBHOE M JICHCTBUTEIBHOE YHCIIO, OOBIKHOBCHHAsS
UJICCSITUYHAS APOOb, MPOIECHTHI; BBITOIHATH apu()METHUECKUE ONEpaly C PAMOHAIBHBIMA U
JEUCTBUTEIILHBIMU YHCJIaMH; BBIIOJIHATH TNPUOIMKEHHBIE BBIYMCICHUS, HCIONb3Yys IpaBUia
OKpYTJICHHUs, JENaTh NPUKHUIKY U OLEHKY pPEe3yJIbTaTa BBIYMCIEHHH; OIEPUPOBATH INOHATHAMU:
CTENEHb C IIeJIBIM IOKa3aTesieM, CTaHAapTHas (opMa 3alucH JIEHCTBUTENBHOIO 4YMCIa, KOPEHb
HATypaJbHON CTENEeHH, MCIOIb30BaTh MOIXOAANIYI0 (JOPMY 3alMCH ACHCTBUTEIBHBIX YHCEN IS
pELICHNs] NPAKTUYECKUX 3aJad M IPEJCTABICHMs JAaHHBIX; OINEPUPOBATh IOHATHSAMM: CHHYC,
KOCHHYC M TAaHI€HC IPOMU3BOJBHOIO YIJIA, MCIOJIb30BATH 3allMCh ITPOM3BOJIBHOIO YIJla 4epe3
0o0OpaTHbIe TPUTOHOMETPUYECKHUE PYHKIINU;

2) omeprpoBaTh MOHITHIMH: TOKIECTBO, YPABHEHHE, HEPABEHCTBO, 1IEJIOE, PAI[MOHATIBHOE,
UppallMOHAJIbHOE ypPaBHEHHWE, HEPAaBEHCTBO, TPUTOHOMETPUYECKOE YpPaBHEHUE; BBINOIHATh
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUI M pellaTb TPUTOHOMETPUYECKUE YPaBHEHUS;
BBINOJIHATE MIPE0Opa30oBaHUs LIEJbIX, PAllMOHAIBHBIX U WPPAlMOHAIBHBIX BBIPAXKEHUN U pellaTh
OCHOBHBIE€ THIIBI IEJBIX, PAlUOHAIBHBIX M HWPPALMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB;
NPUMEHATh YpPaBHEHHMsST W HEPABEHCTBA JUIsl PELEHHMs MaTeMaTHYecKUX 3aJad M 3aJad U3
pa3nuyHbIX O0JacTel HAyKH U peajbHOM KU3HU; MOJEIMPOBATh pealIbHble CUTyallud Ha SI3bIKE
anreOphl, COCTABIIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 33/1a4M, MCCIIEA0BAaTh
MOCTPOEHHbIE MOJIENN C MCIIOIb30BAaHUEM allliapaTa anreopsl;

3) omepupoBaTh MOHATUAMHE: GYHKIUS, CIIOCOOBI 3a1aHust QYHKIIMH, 00JaCTh OMPEICIICHHS
¥ MHOKECTBO 3Ha4eHUN QyHKIMH, rpaduk QyHKIUH, B3aUMHO 0OpaTHbIe (PYHKIIMHU; OTIEPUPOBATH
HOHATUAMH: YETHOCTh M HEUETHOCTh (DYHKUNU, HYJIU (PYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;
UCMOJIb30BaTh rpaduku QyHKIUH U1 pelieHns ypaBHEHUI; CTPOUTh U YUTATh rpadpuku TMHEHHON
GYHKIMH, KBaApaTUYHOW (YHKIMH, CTENEHHOW (YHKIMHU C LIEJbIM MOKa3aTeeM; HCIOJIb30BaTh
rpaguku QyHKIMH U UCCIeI0BaHUS ITPOLIECCOB U 3aBUCUMOCTEH MPH PELICHNUH 3a/1a4 U3 APYTUX
yueOHBIX TIPEIMETOB U peajbHOM JKHW3HHW, BBIpaXaTh (opMyJaMu 3aBUCUMOCTH MEXIY
BEIIMYMHAMHU.

4) onepupoBaTh MOHSATUSMU: IOCIIEIOBATEIBHOCTD, apU(pMETHYECKasl U TeOMETpUIecKast
NPOTPECCUH; ONEPUPOBATH MOHATUAMH: OSCKOHEYHO YOBIBAIOIIAsi T€OMETpHUEecKas MpOrpeccHs,
CyMMa OecKOHEYHO YyObIBaoIllel IeOMETPHYECKO MpOorpeccuu; 3aaaBaTh MOCIIEA0BATEIbLHOCTU
pa3IUYHBIMM CIIOCOOAMU; HCIOJIb30BaTh CBOMCTBA MOCIENIOBATEIbHOCTEW W MPOTpeccuil s
pELIEHMS] peAIbHBIX 33Ja4 IPUKJIaJHOTO XapaKTepa.

5) onepupoBaTh MOHATUSIMU: MHOXKECTBO, ONEPALMHM HaJ MHOXKECTBAMH; HCIIOJIb30BATh
TEOPETUKO-MHO)KECTBEHHBIN amnapar Uil ONHMCAHHSA PEATIbHBIX IPOLECCOB M SBICHUH, IPH
pELICHUN 337a4 W3 JPYruX Y4YeOHBIX NPEAMETOB; ONEPHPOBATh MOHSATHUSMH: OIpEIecHHUE,
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TEOpeMa, CIIEACTBUE, JOKA3aTEIbCTBO.

6) omeprpoBaTh NOHATHAMHU: HATypalbHOE, IEJ0€ YHCIO, HCIIOIb30BaTh MPH3HAKH
JEIMMOCTH LIEIBIX YHUCEJI, PA3IOKEHHE 4YHCIa Ha IPOCThIE MHOXKHUTENW U1 PELICHHs 3alad;
OIEpUPOBATH IIOHATHEM: CTENEHb C PALMOHAJIBHBIM IIOKA3aTeleM; OINEPUPOBATh IOHATUSMU:
aorapu(M yucia, 1eCITUYHbIE U HAaTypalbHbIe JIOrapu(pMBbI.

7) TNpUMEHATh CBOWCTBA CTENEHH JUIl MPeoOpa3oBaHUsl BBIPAKCHUI, ONEPHPOBATH
MOHATHUAMM: IIOKA3aTeIbHOE YPABHEHNUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI IIOKA3ATEIbHBIX
YPaBHEHUI M HEPABEHCTB; BBITIOJIHATH MPEOOPa30BaHMs BBIPAKECHHUH, COIEPIKAIIMX JIOTapu(pMBbI,
OIEpUPOBATh MOHATUAMMU: JJOrapu(PMHUUECKOE YPaBHEHNE U HEPABEHCTBO, PELIATH OCHOBHBIE THIIbI
Jorapu(MUUECKMX  ypaBHEHMH M HEpaBEHCTB;  HAXOAMTb  PELIEHUs  MPOCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB; ONEPUPOBATh MOHATHSIMU: CUCTEMA JIMHEMHBIX YpaBHEHUHN U
e€ pellleHue, NCIO0Ib30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUU UI PELICHMs NPAKTUUYECKUX 3a1ad;
HaXOIUTh PEIIECHUS IPOCTEHIINX CUCTEM M COBOKYIIHOCTEH palMOHAJIBHBIX YPaBHEHUM U
HEPaBEHCTB; MOJIEJIMPOBaTh PEalbHbIE CUTyallud HA S3bIKE aireOpbl, COCTABIATH BbIPa)KEHUS,
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3a/1a4M, UCCIEI0BAaTh IIOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM arapaTa ajareopsl.

8) omepupoBaTh TOHATHSIMH: IMEPUOANYECKAs (YHKIHS, MPOMEKYTKA MOHOTOHHOCTH
(GYHKIMH, TOYKH SKCTpeMyMa (pyHKIHMH, HauOOJIblIee W HAaUMEHbIIee 3HAUYeHUs (YHKIUH Ha
OPOMEXKYTKE, UCIIOIb30BATh UX JUI UCCIEeI0BaHMs (PYHKIMH, 3aJaHHON rpaUKOM; ONepHUpoBaTh
HOHATUAMH: TpadUKH I0Ka3aTebHOM, JOrapu(MUYEeCKOW U TPUTOHOMETPUYECKUX (YHKLUH,
n300pakaTh HMX HA KOOPAMHATHOW IUIOCKOCTH M MCIOJIB30BATh JJISI PEUICHUS ypaBHEHUH H
HEpPaBEHCTB;, HM300pakaTh Ha KOOPIUHATHOM IUIOCKOCTH TpaduKu JHMHEHHBIX ypaBHEHUH H
UCIIOJIb30BATh MX JUIS PpEIIeHHMs CHCTEMbl JHMHEHHBIX YPaBHEHWI; MCIIOIb30BaTh I'papUKH
(GYHKUMNA A7 UCCIIEJOBAHNUS IPOLIECCOB U 3aBUCUMOCTEN U3 APYIUX YUEOHBIX TUCLIMILIMH.

9) omepupoBarTh TOHATHSAMH: HENpepbIBHAS (QYHKIMS, POU3BOIHAS  (PYHKIIUH,
UCTIONIb30BAaTh T'€OMETPUYECKU M (U3MUECKMH CMBICI TMPOM3BOJHOM MAJIs pelIeHHs 3a/ad;
HAXOJUTh TPOU3BOJHBIE DJIEMEHTAPHbIX (YHKUUH, BBIUUCIATH IMPOU3BOJHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (PYHKIIMI; UCTIOIb30BaTh MPOU3BOIHYIO JUI UCCIIEAOBAaHUS (PYHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPaUKOB;
UCMOJb30BaTh INPOU3BOJHYIO JJIS HAXOXKICHHWS HAWIYYIlEro pPELEHHs B NPUKIAIHBIX, B TOM
YHCI€ COLHUAIbHO-)KOHOMHUYECKUX, 3aJaydax; OINEepUpoBaTh MOHATHSAMM: IepBooOpasHas H
UHTErpaji, I[OHMMAaThb TE€OMETPHUUYECKU ¥ (U3NYECKUH CMBICA HMHTErpajia; HaXOAWUTh
nepBooOpa3Hble  AIEMEHTApHbIX (QYHKLUH, BBUMCIATE HMHTErpai no gopmyne HproToHa—
JlelibHuIa; pemiaTh NPHUKIAAHBIE 3aJauyd, B TOM 4YHCJIE COLMAIbHO- SKOHOMHYECKOTO MU
($u3NYeCKOoro xapakrepa, CpeicTBaMi MaTeMaTHYeCKOro aHaIu3a.

10) omepupoBaTh MOHATHSAMH: TOYKa, TpsMas, IUIOCKOCTh; TMPUMEHITh aKCHOMBI
CTEPEOMETPUM M CIEACTBHS W3 HHUX IPU PEIIEHUH TEOMETPUYECKHX 3a/ad; OIEpHpOBATh
MNOHATHAMM:  TMAPAJUICIBHOCTD M INEPHEHIUKYISPHOCTH  MPSAMBIX M IUIOCKOCTEW;
KJaccu(UIUpOBaTh B3aMMHOE PACIOJIOKEHHE MPSIMbIX U IUIOCKOCTEH B IPOCTPAHCTBE;
OIIEepUpPOBATh MOHATUSAMHU: JBYTPAHHBIN YToJl, TpaHU IBYTPAHHOTO YIiia, peOpo JBYTPaHHOTO YIa,
JIMHEWHBIA YroJI JBYTPAHHOIO yria, TpajyCHas Mepa JABYTPAHHOIO YIja; OIEepUpOBaTh
MOHATUSIMU:  MHOTOTPAHHMK, BBINYKJIBIH M HEBBIMYKJIbIH  MHOTOIPAaHHHMK, 3JIEMEHTHI
MHOT'OI'paHHMKA, MPAaBUWIBHBIM MHOTOTPaHHUK; PaclO3HABAaTh OCHOBHBIE BHJIbI MHOI'OIPaHHHUKOB
(mupamuga, Tpu3Ma,  NPSAMOYTONBHBIM  Mapajuienenunesn, Ky0);  KiIacCH(pHUUIUPOBATh
MHOTOTpPAaHHUKH, BbIOMpas OCHOBaHMA MJs KilacCU(UKAUK (BBITYKJIble W HEBBIIYKIIbIE
MHOTOTpPaHHUKH, MPaBUJIbHBIE MHOTOIPAaHHUKH, IpsMble UM  HAaKJIOHHBIE TPU3MBI,
napajuIeNIenUIebl); ONEpUPOBaTh MOHATHIAMU: CEKyLIas IUIOCKOCTb, CEUEHHUE MHOIOIPaHHHUKOB;
OOBSICHATh MPUHIMIBI [OCTPOEHUS] CEUYEHUM, HCMOIb3ysd METOJ CIIE[OB; CTPOUTH CEUYEHHUS
MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PHUCYHKOB
IOpOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY, COOKY, CHM3Y; pEIIaTh 3a/Jaud Ha HaXOXJICHHE
TreOMETPUYECKUX BEJIMYMH 0 00pa3liaM WK alropuTMaM, MPUMEHsSI H3BECTHBIC aHATTMTUYECKUE
METOABI IIPH PEIIEHUH CTaHAAPTHBIX MaTEMAaTHYECKUX 33Ja4 HA BBIUMCIICHUE PACCTOSHUN MEKIY
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JBYMs TOYKAMHU, OT TOYKH 0 IPSAMOM, OT TOYKH A0 IUIOCKOCTH, MEXKIY CKpEIIHMBAIOLIMMUCS
OpsSMBIMM; pELIaTh 3aJauyd Ha HaXOXKAEHUE TI€OMETPUYECKMX BEIMYMH IO o0paslaM WM
QITOPUTMaM, IPUMEHSAS H3BECTHbIE AHAINTHYECKME METO/Abl IPU DPELIEHUH CTaHIApTHBIX
MaTeMaTHYECKUX 337a4 Ha BBIYMCIEHHUE YIJIOB MEXKIY CKPEIIMBAIOLIMMUCA TNPSMBIMHU, MEXKIY
OpsAMON M IUIOCKOCTBIO, MEXJy IUIOCKOCTSIMM, IBYI'PaHHBIX YIJIOB; BBIUUCIATH OOBEMBI U
IUIOLAIM [TOBEPXHOCTEH MHOIOIpAaHHUMKOB (IpU3Ma, NHUpaMuaa) ¢ NpUMEHEeHueM (opmy,
BBIYHMCIIATH COOTHOIIEGHHS MEXAY IUIOMIAASIMUA  TOBEPXHOCTEH, O00BEMaMu  MOIOOHBIX
MHOTI'OI'PAaHHUKOB; OIIEPUPOBATH MOHATHSMU: CHUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTb CUMMETPHUH, LEHTP, OCh U IUIOCKOCTh CHUMMETPUU (UIYpbl; H3BJIEKaTh,
peoOpa3oBbIBaTh U MHTEPIPETHPOBATh MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, npeacTaBIeHHYIO0 Ha YepTeXaX M PUCYHKaX; MPUMEHSATh reoMeTpHuecKre (hakThl JUis
pELICHUs] CTEPEOMETPUUYECKUX 3aJad, MPENoJaraloliiX HECKOJIbKO INAroB pELIeHUs, €ciu
yCJIOBUSI NPUMEHEHMsI 3a/1aHbl B ABHOW (opMe; IPUMEHATh NPOCTeHIe IporpaMMHbIE CpeICTBa
U DJIEKTPOHHO- KOMMYHHUKAI[MOHHBIE CHUCTEMbBI TP PELICHUH CTEPEOMETPUUECKUX 3a]ad;
IPUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U KU3HU, PACIO3HABATH
IPOSIBJICHUE 3aKOHOB I'€OMETPUU B HMCKYCCTBE; MPUMEHSTH IOJYYEHHbIC 3HAHUS HA MPAKTHKE:
aHAJIM3UPOBaTh PEAJIbHBIE CUTYallUM WM IMPUMEHATh W3yYEHHbIE IOHATUS B Ipoliecce IOUCKa
pelIeHns] MaTeMaTHIECKH C(HOPMYIMPOBAHHONW MPOOJIEMBI, MOJICIIMPOBATh PEalbHBIC CUTYalluu
Ha S3bIKE T€OMETPHHM, HUCCIIEOBATh MMOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM I'€OMETPUYECKUX
HNOHATUH M TeopeM, ammapata aiareOpbl, pemarb I[PAKTUYECKUE 3a]laud, CBA3aHHBIC C
HaXO0KJEHUEM T'€OMETPUUECKUX BEIUYHH.

11) onepupoBaTh  TOHATHSIMH:  IMJIMHAPUYECKAas  IOBEPXHOCTb,  0Opasyromme
IWINHIPUYECKOW  MOBEPXHOCTH, LWIMHIpP, KOHHWYECKas IOBEPXHOCTh,  OOpasyrouye
KOHUYECKOW TIOBEPXHOCTH, KOHYC, chepuyeckas MOBEpXHOCTh, PACHO3HABATh Tela BpAIICHHS
(mmmmHIp, KOHYC, chepa W 1map); OOBACHATH CHOCOOBI IMOJNyYEHUS TEl BpAIICHUS;
KJIacCU(PUIUPOBATh B3aUMHOE PACIONIOKEHHE cepbl U IIIOCKOCTH; OMEPUPOBATh MOHATUSMMU:
IIIapOBOI CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CErMEHTA, IIAPOBOH CIIOM, OCHOBAHUE ILIAPOBOTO
CII0s1, BBICOTA LIAPOBOIO CJIOS, IIAPOBOM CEKTOP; BBIYUCIATH O0BEMBI U IUIOIMIAAN TOBEPXHOCTEN
TeNl BpalleHUs, T€OMETPUYECKUX TeJl C NpUMEHEHHeM (OpMYJI; ONEepHpPOBaTh MOHATUAMHU:
MHOTOTPaHHHMK, BIOHMCAaHHBI B cdepy M ONUCaHHBIA OKOJIO cdepsl, cdepa, BIUCAHHAs B
MHOTOTPaHHUK WJIM TEJI0 BpAIICHUS; BBIUMCIATH COOTHOLICHHS MEXIy IUIOLaIMU
noBepxHocTel M 00BEMaMM TOJOOHBIX TeN; M300pakaTh H3ydaeMble (QUIypbl OT PyKH U C
NPUMEHEHHEM IPOCTBIX YEPTEKHBIX WHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIE) IIOCKHE YEPTEKH
U3 PUCYHKOB NPOCTBIX OOBEMHBIX (Uryp: BUA CBEpXY, COOKY, CHU3Y, CTPOMTb CEUECHHUS Tell
BpallleHHsl;  W3BJIEKaTh,  WHTEPHPETHUPOBaTbh U  NIpeoOpa3oBbBaTh  HMHGOpPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (UTypax, MpPEACTaBICHHYI0 Ha 4YepTexax M PUCYHKaxX;
OIIEpUPOBATh IOHSATUEM BEKTOP B IPOCTPAHCTBE; BBINNOJIHATH JIEHCTBHS CIOXKEHHS BEKTOPOB,
BBIUUTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha YHCIO, OOBACHATH, KAKUMHM CBOMCTBaMHU OHU
o0aatoT; MPUMEHATh NPABWIO MapajulesieNnuIea; OINepUpoBaTh MOHATUSMH: JI€KapTOBBI
KOOpJIMHATBl B IIPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOpa, YroJl MEXKIY BEKTOpaMH, CKasIpHOE IPOU3BEICHHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIaHapHbIE BEKTOPBI; HAXOJUTh CYMMY BEKTOPOB U MPOM3BEIECHUE BEKTOpa HA YUCIIO, YTOJ
MEXY BEKTOpaMH, CKaJIIPHOE NIPOU3BEACHUE, PACKIIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOpaM; 3a/1aBaTh IUIOCKOCTb YPaBHEHHEM B JIEKapTOBOW CHUCTEME KOOPAMHAT; NPUMEHSTH
reoMeTpudeckre (hakThl Al pelIeHHs] CTEPEOMETPUUECKUX 3ajiay, MPEANoaralonuX HECKOIbKO
[IaroB PEILIeHMs, €CIH YCIOBHS MPUMEHEHHs 3aJaHbl B SIBHOU (hopMe; pemiaTh MpocTeiIme
TEOMETPUUECKUE 33/1a4l HAa IPUMEHEHNE BEKTOPHO- KOOPAMHATHOIO METO/A; pPelaTh 3aauu Ha
JI0Ka3aTelbCTBO MAaTEMAaTUYECKHX OTHOUIEHHH M HaXOXKIEHHE T'€OMETPUUECKUX BEIMYHH I10
o0pa3liaM WM ajdropuT™MaM, IPUMEHSsS H3BECTHbIE METOAbl IMpPH PELIEHUH CTaHAapTHBIX
MaTeMaTHYECKUX 3a/ad; IMPUMEHATh NPOCTEHIINE IPOrpaMMHBIE CPENCTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELLIEHUHM CTEPEOMETPUUYECKHX 3a]a4; PUBOAUTH IPUMEPHI
MaTeMaTU4YeCKUX 3aKOHOMEpPHOCTEH B NPHUPOAE M JKU3HH, PACIO3HABATh IPOSIBICHHE 3aKOHOB
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FEOMETPUM B HCKYCCTBE; IPUMEHATH IIOJIYYCHHBIC 3HAHUSA HA IIPAKTUKE: aHAJIU3UPOBAThH
peanbHble CUTyallUd W IIPUMEHATb M3YYCHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHMS
MaTeMaTu4ecku c(opMyJIMPOBAHHONW MPOOJIEMbI, MOAEIUPOBATh PEalIbHbIE CUTYyallUd Ha S3bIKE
TEOMETPUH, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIM C HUCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U
TeopeM, ammapara aiareOpbl, pelaTh IPAaKTHYECKHE 3aJaud, CBS3aHHBIE C HAXOXKICHUEM
TFE€OMETPUYECKUX BEJTMYMH.

12) yutaTh W CTPOUTH TAONUIBI M AMATPAMMBI, OIEPUPOBATh MOHITUSIMHU: CPEIHEE
apudMeTHIecKoe, MeJraHna, HauOombllee, HaMMEHbIEe 3HAYCHUE, pa3Max MAacCHBa YHCIOBBIX
JIAHHBIX; ONEPUPOBATh MOHITUSAMM: CIy4YalHBIH SKCHEPUMEHT (OIBIT) M CilydailHOe COOBITHE,
JIEMEHTapHOe COOBITHE (JEMEHTApHBIA MCXOA) CIy4allHOrO OIbITAa, HaXOAUTh BEPOSITHOCTH B
OIBITaX C PABHOBO3MOKHBIMH CITyYalHBIMH COOBITHSMH, HaXOAUTh M CPAaBHUBATh BEPOSITHOCTH
COOBITUH B H3YyUYEHHBIX CIy4alHBIX 3KCIEPUMEHTaX; HaXOAUTh U (OPMYJIUPOBATH COOBITHSL:
nepecedyeHue M OOBEIMHEHUE JAHHBIX COOBITMH, COOBITHE, NPOTHBOIOIOXKHOE JIAHHOMY
COOBITHIO, TIOJB30BAThCA aUAarpaMmaMu Diiepa ¥ (OpPMYJIOW CIOKEHHUS BEPOSTHOCTEH IIpH
pellleHNH 3aJad; ONEepUpOBATh MOHSATHSIMU: YCIOBHAs BEPOSITHOCTb, HE3aBHCHUMBIE COOBITHS,
HAXOJIUTh BEPOSITHOCTU C IIOMOILBIO IIPaBWJa YMHOXKEHMsI, C IIOMOILBIO JEPEBa CIIy4alHOIro
OIIbITA; MPUMEHITh KOMOMHATOPHOE MPABWJIO YMHOXKEHHUS NPU PELICHUM 337ay; OINEepHUpOBaTh
MOHATUSMM: HCIBITAHWE, HE3aBUCUMBIC MCIBITAHUS, CEPUs HCIBITAHWM, YyCIIeX M HeyJaua,
HAaXOJUTh BEPOSITHOCTH COOBITUM B CEpUMM HE3aBUCHMBIX MCIBITAHUH 10 IEpBOrO ycrexa,
HAaXOJUTh BEPOSATHOCTH COOBITMM B cepuu HCIbITaHUN bepHysn; onepupoBaTh MOHSATUSMMU:
CllydaiiHasi BEJIMYMHA, PACIIPEACIICHUE BEPOATHOCTEN, AMarpaMma paclpeieicHus.

13) cpaBHHMBaTH BEPOSTHOCTH 3HAUYCHUI CITYYailHOW BEIMYMHBI 110 PACTIPEACICHHUIO HIIH C
IIOMOILBIO AMarpaMM; OIEPUPOBaTh IOHATHEM MAaTEMAaTUYECKOrO OXKHUJIAHUs, IPUBOAUTH
IIPUMEPBI, KAK IPHUMEHSAETCS MaTEeMaTHYECKOE OKUIAHWE CIy4YallHOM BEIWMYMHBI HAaXOIWUTh
MaTEMAaTUYECKOE OXUIAHME II0 JaHHOMY DAacIpeleNICHUIO; UMEThb IPEACTaBICHUE O 3aKOHE
OOJIBIIMX YHCEIT; UIMETh MTPEACTaBIECHHE O HOPMAJIIbHOM paclpeesIeHUN.

1.4. Kosin4ecTBO 4aCOB Ha OCBOEHME MPOTPAMMBbI Y4e0HOI0 NpeaMeTa:

yueOHast Harpy3ka obyuatomierocst (2023-2024 r. u.) 362/363 uyaca, B TOM
qHCIIe:

JJIS OYHOM (pOPMBI O0yUEeHUA:

aynuTopHas yueOHasi Harpy3ka oOydarorierocs: 234/222 4aca;

caMoCTosATeNIbHas padboT oOyuaromierocst 128/133 wacos;



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA
«MATEMATUKA»
2.1 O6beM yueOHOro npeaMeTa U BUAbI y4eOHOI padoThl

JUIsL O9HOM (PopMBI 00yUEHUS

Buna yyeOHoii pa6oThbl Oovem
Yacos
Y4eOHasi Harpy3Ka (Bcero) 362/363
AynuTopHas yyeOHass Harpy3ka ody4awouerocsi (Bcero) B ToM 234222
YHCIIE:
OCHOBHOE CO/IepKaHue
TEOpeTHIECKOoe 00yUeHHUe (JICKIINH) 164/158
NPaKTUYCCKHUE 3aHSATHSI 70/64
CamocTrosiTeibHasi paboTa 00y4yaromerocsi (Bcero) 128/133
KoncyabTamus -/8
IIpome:kyTouHast aTTecTalus B PopMe K3ameHa ~/-

Bcepoccuiickast mpoBepouHast padboTa (IIpy HAJIUYUH 110 JAHHOMY y4eOHOMY
npeaMeTy), OpraHu3yemas B paMKax MEpONpHSITHA IO OIEHKEe KadecTBa
oOpa3oBaHus, MPOBOAMUTCS 3a cYeT 00bEMa BPEMEHHU, OTBEACHHOTO Ha y4eOHBIN
peIMET, COTJIACHO HOPMAaTHUBHO-TIPABOBBIM aKTaM.
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2.2 TeMaTHYeCKHUIl JIAH U coJiepKkaHue y4eOHOro npeamera «MarteMaTuka»

JUTsL OYHOUM (POPMBI OOyUEHUS

HaumenoBanue
pa3aeioB H TeM

Conep:xanue y4eOHOr0 MaTepuasia NpaKTHYeCKHe 3aHATHSA,
CaMOCTOsITe/IbHASI PadoTa 00y4aI0IIUXCS

O0Lem
4acoB

3

1 cemectp

72/30/62

Paznea 1. Uncaa u Beruucienus. MHOXKecTBA.

Tema 1.
Pa3Butne
MOHATHSA 0 YHCJIe

Conep:xkanue y4eOHOro MmaTepuajia

8/2/8

1 | 1.Lensie u panmonansHeie uncina. JeiicrBurensusie uncina. [Ipubmmkennsie Beruncnenus. [IpubnmkenHoe
3HAYEHHUE BETMYMHBI U MOTPEIIHOCTU MPUOIHKEHUH.

2.KomiiexkcHble yncia. ApI/I(i)MCTI/I‘leCKI/Ie JEHUCTBUS HAJl KOMIIJIEKCHBIMHU YHUCIaMU.

3.KomrekcHsie uncna. Tpuronomerpuueckas ¢popma 3amucu 4ucia

Wi

4 Ilpaktuueckasi padora Ne 1 «I[ToHsiTe MHOKECTB UMCE

5 | 5.BXonHOM KOHTPOJIb

CamocrosiTe/ibHasi pad0Ta 00y4aroIMXCsl

Camocmosmenvras paboma « Komnnexcnuvle uucna. Pewenue 3a0au no oopasyy»

CamocmosmenvHas paboma « Pewenue cucmem nunelnsvix ypasHenuti. Mampuya cucmemsl 1uHetiHbix
ypasuenuii. Onpedenumens mampuywvl 2 X2, npumeneHue onpeoenumens 0 peuleHus CUcmemol TUHEUHbIX

VPasHeHui.
Pewenue npuxnaonvix 3a0au ¢ noMowbio cucmemul TUHEUHbIX YPAGHEHUN)

B BOO N NN NN

Pazgen 2. ®ynkuuu u rpadpuku

Tema 2.
DYyHKIUH, UX
CBOMCTBA N
rpauku.

Conep:xanue yueOHOro MaTepuasa

6/4/6

6 | 1.®ynkuuu. Crioco6s! 3aganus pynkuuu. ['paduxu pynkunn. CBoiicTBa pyHKIMY.

7 | 2.06patHble pyHKuu. O6nacTh onpeaeacHus 1 o01acTb 3HaueHU oOpaTHoi pyHkuuu. ['padux obpaTHOi
¢bynkuuu. CrnoxHas QyHKIUS (KOMIO3HULINA)

8 | 3.IIpakTuyeckas padora Ne 2 «Dynkiuu. CBoiicTBa (QYHKIIHID

9 | 4.IlpeobpazoBanue rpaduxoB GpyHKuui. Buasl mpeodpazoBaHUid.

10 | 5.JIpakTnyeckasi padora Ne 3 «IIpeoOpa3oBanus rpadukoB QyHKIHI»

CamocrosiTesibHas padoTa 00y4ar0uXCH

Pewenue 3a0au «Obnacmo onpedenenus hyHkyuuy.

Pewenue 3a0au «Ceoticmea gpynkyuii

Ilocmpoenue epagukos gynkyuii

NN DN N D N
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Pa3jnen 3. OcHOBbI TPUTOHOMETPHUU

Tema 3. Coaep:xkaHue y4eOHOro MaTepuajia 10/6/6
Tpuronomerpuue | 11 | 1.Panguannas mepa yria. BpamarensHoe asmkenue. TpuronoMerpudeckas OKpyKHOCTb 2
ckue Bpipaxkenus | 12 | 2.CuHyc, KOCHHYC, TAHI€HC U KOTAHI€HC Yucia. OCHOBHBIE TPMIOHOMETPHYECKHE TOKIECTBA, 2

13 | 3.IlpakTuueckas padora Ne 4 « Tpuronomerpuueckne GyHKIIUH YUCITOBOTO apIyMEHTay 2

14 | 4.®opmyunsl npuBeaenus. CHHYC, KOCUHYC U TAHT'€HC CYMMBI U Pa3HOCTH JBYX yryioB. CHHYC U KOCHHYC 2
IBOMHOrO yria. @opMyJibl HOJTOBUHHOTO yTJIa.

15 | 5.I1peoGpa3oBanusi CyMMbI TPUTOHOMETPUYECKHX (PYHKIUI B IPOM3BEICHUE U IPOU3BEICHHS B CYMMY. 2
BripakeHne TpUroHoMeTpuYecKiX (GYHKINHN Yepe3 TAHT'€HC TIOJIOBUHHOTO apryMEHTa.

1 | 6.IIpakTuyeckas padora Ne 5 «OcHoBHBIE (OPMYIIBI TPUTOHOMETPHUI» 2

6

1 | 7.1Ipeobpa3zoBanus NpoCTEUIINX TPUTOHOMETPUUECKUX BbIPAXKEHUH. 2

;

18 | 8.IlpakTnueckas padora Ne 6 «IIpeoOpa3zoBaHus MPOCTEUITUX TPUTOHOMETPUUECKUX BBIPAKECHUI 2

CamocrosiTesibHAas padoTa 00y4aronuxcs 6

CamocmosmenvHas paboma « OCHo8HbIe MPUSOHOMEMPUUECKUE MOAHCOeCMBa» 2

Camocmosmenvuasn paboma «Ilpeobpazoeanuss mpuesoHOMemMpu4ecKux blPANCEHULL» 4

Tema 4. Coaepsxkanue y4eOHOro MaTepuajia 2[2]5

Tpuronomerpuye | 19 | 9-Ilpakrnyeckas padora Ne 7 «Tpuronomerpudeckue QyHKIHN». 2

ckue pynkuun. | 2 | 10.006parHbie TpUrOHOMETpHYECKHE QYHKIMU. APKCHHYC, apKKOCHHYC, ADKTAHTEHC YUCIIa. 2
0

CamocrosiTesibHas padoTa 00y4aronuxcs 5}

Camocmosmenvuas paboma «I paguxu mpuconomempuyeckux QyHKYu» 2

CamocmosmenvHas paboma «Hccnedosanue mpueoHOMempuieckux QyHKYui» 3

Tema 5 Coaepsxkanue y4eOHOro MaTepuajia 8/2/9

Tpuronomerpuye | 2 11.IIpocreiimme TPUrOHOMETPUUECKUE YPABHEHHUS. 2
cKkue ypaBHenust | 1

M HepaBeHCTBA. 2 | 12.Merobl petieHns TPUTOHOMETPUUECKUX YPaBHEHUH. 2
2

2 | 13.Pemenne TpUroHOMETPUYECKUX YPABHEHUN. 2
3

2 | l4.Ilpocreiimine TPUrOHOMETPUYECKHE HEPABEHCTBA. 2
4
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2 | 15.1IpakTnuyeckasi padora Ne8 «IIpocreiiine TpUroHOMETPUYECKUE YPABHEHUS»
5

CamocrosiTes1bHAas padoTa 00y4aronuxcs 9
Camocmosmenvuas paboma « Pewenue mpueconomempuyueckux ypagHeHutiy 3
Camocmosmenvuas paboma « Peuwienue mpueconomempuueckux HepaseHcme » 3
Camocmosmenvuas paboma « Cucmemvbl mpueoHOMempu4ecKux ypasHeHum» 3
Pasjnen 4. Crepeometpusi
Tema 6 Coaep:kaHue y4eOHOro MaTepuajia 6/-/-
Beenenne B 26 | 1. OcHOBHBIE IPOCTPAHCTBEHHBIE PUTypBl. AKCHOMBI cTepeoMeTpHH. IlapainenbHOCTh NPSMBIX U
CcTepeoMeTpHIo. IIJIOCKOCTEHN
27 | 2. Terpasap. Ilapannenenunen.
28 | 3. Ceuenust. 3a/1a41 Ha OCTPOEHHUE CEUECHHUIA.
Tema 7 Conep:xanue y4eOHOIo MaTepraJia
Mpsivbie n 29 | 4 MpakTuyeckas padora Ne 9«IlapayiebHOCTD MPSAMBIX U TIOCKOCTEN
IJIOCKOCTH B 30 | 5. [epreHAUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH.
npocrpancre. | 91 | 6. IlepnenIuKyIIsp U HAKIOHHAS. YTOJI MEXKLy IPAMO#i H IIIOCKOCTEIO.

32 | 7. IByrpanHslii yroiu. [lepneHauKyIsSpHOCTD ABYX ILIOCKOCTEH.

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

34 | 9. l'eomeTpHUecKHE MPe0OPA30BaHKsl IPOCTPAHCTBA.

35 | 10. MpakTHueckas padora Ne 11 «IIpsMble U IIIOCKOCTH B IPOCTPAHCTBE

CamocrosiTesibHas padoTa 00y4ar0IUXCH

CamocmosamenvHnas pa6oma ((Hapa]l]le]leOCWlb 6 NPpOCMPAHCMEE)

Camocmosmenvuas pa60ma «HocmpoeHue ceueHutl MHO20ZPAHHUKOB»

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

Camocmosmenvuas paboma «llepnenoukyisipnocms 6 NPOCMPAHCMee

X
NNANBNNNNNNNSNN N
o

Pa3nes 5. BekTopbl B npocTpaHcTBe

Tema 8 Coaep:xkaHue y4eOHOro MaTepuajia 6/4/6
KoopauHaThl n 36 | 1. [TousiTHE BEKTOpa HA MIIOCKOCTH U B IIPOCTpaHCTBe. Bubl BekTopos. JleiicTBus ¢ BekTopamu. Oneparuu 2
BEKTOPBIL HaJ1 BEKTOPaMH.
37 | 2. lIpakTnyeckas padora Ne 12 «BekTopsl B IPOCTPAHCTBE» 2
38 | 3.MeTox KOOPAMHAT B POCTPAHCTBE. [IpAMOYTONbHAS CHCTEMA KOOPIMHAT B IPOCTPAHCTBE. 2
39 | 4. Meron koopauHAarT B IpocTpaHcTse. Koopaunate! BekTopa. CBA3b MEX/Ly KOOPAUHATAMHU BEKTOPA H 2
KOOpAMHATaMH TOYEK.
40 | 5. TlpakTruyeckas padora Ne 13 «MeTo1 KOOPMHAT B IIPOCTPAHCTBEN 2
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CamocTrosiTesibHAsi padoTa 00y4arouuXxcst

CamocmosmenvHas paboma «Memoo KoopouHam 6 npocmpancmee

Camocmosmenvuasn paboma «Koopounamul 6ekmopay

Camocmosmenvuasn paboma « Ckansipnoe npouzeeodenue 6eKmoposy

N N N O

Pa3jnen 6. Kopuu, crenenu u jorapugpmsl.

Tema 9

Conep:kanue y4eOHOro Mmarepuajia

8/2/6

41

1.Kopnu u crenenu. KopHu HaTypajibHOM CTENEHU U3 YMCIIA U UX CBONCTBA.

Kopuu n
CTEICHH.

42

2. CteneHu ¢ paliMOHAILHBIMU TTOKA3aTeNISIMH, UX CBOMCTBa. CTETNICHU C JIEHCTBUTEIbHBIMU TTOKA3aTEISIMH,
HUX CBOMCTBA.

43

3. UpparnmonanbHbie ypaBHEHUS

44

4. Creniennas ¢ynkus [IpeoOpa3oBanus paliiOHATBHBIX, UPPALMOHAIBHBIX, CTEIICHHBIX BBIPAKECHUH.

45

5.IIpakTryeckas padora Ne 14 «KopHu 1 cTeneHu»

CamocTosiTe/ibHAsi pa60Ta 00y4aIOIMXCS

Camocmosmenvhas paboma «Kopenvb n-ou cmenenu u e2o c80uUcmea

CamocmosmenvHas paboma «Uppayuonanvhvie ypagueHusy

Camocmosmenvuas pa60ma «Cmenenw C payuOHAIbHbIM nokasameiem,

Tema 10
IToxka3zareabHas
pynxuus.

Coaep:xanue yueOHOro MaTepuasia

46

6. [TokazarenbHast QyHKIHS.

47

7. IToka3aTenbHbIE YPAaBHEHHUSI.

48

8. [Toka3aTenbHBIC HEPABCHCTBA.

49

9. IlokasarenbHbIC HEPABEHCTBA U YPAaBHEHHSI.

50

10.IlpakTuyeckas padora Ne 15 «Iloka3arenbHble ypaBHEHHS U HEPABEHCTBA

51

11.KonTponbHas padota «toru 1 cemectpa»

CamocTosiTe/ibHAs1 pa60Ta 00y4aIOIMXCS

Camocmosamenvrnas pa6oma «lloxazamenvHuie YPAaeHerUA)

Camocmosamenvrnas pa6oma «lloxazamenvHole HepaseHcmea)

Camocmosmenvuas pa60ma «Cucmembl noka3amenbHbixX ypaeﬁeﬁuﬁ U HepaeeHcmey

NI\)I\)G)I\)I\)I\)I\)I\)I\)BI\)I\)I\)O’)I\)I\)I\)

Kouncyabranus

<+
~

IIpome:kyToYHast KOHCYJbTALMA B (popmMe IK3aMeHa

2 cemecTp

92/40/66

Tema 11
Jlorapugpmel.

ConepixaHue y4eOHOTro MaTepualia

10/4/10

52

12.JIorapucdwm. IIpaBuna neiicruii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO.

2

53

13. Jlorapumudeckast GyHKITUS.

2
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54 | 14. TpakTHuyeckas padora Ne 16 «IIpeobpa3oBaHus MOKa3aTEIbHbIX ¥ JIOrapUPMUIECKUX BBIPAKEHUN»

95 | 15. JlorapudpmudecKkue ypaBHEHHs

96 | 16. JlorapupMuuecKre HEPABEHCTBA

57 | 17. JlorapudmMuueckre ypaBHEHHsI U HEPAaBEHCTBA

58 | 18.IlpakTnyeckas padora Ne 17 «Jlorapudmudeckne ypaBHEHUsI 1 HEPABSHCTBA»

CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosmenvhas paboma « Ceoticmea 102apu@mosy

Camocmosmenvras paboma «Jlocapughmuueckue ypasHeHus»

Camocmosmenvras paboma «Jlocapugpmuyeckue nepasencmeay

Camocmosamenvrnas pa60ma « cucmemaul JzoeapuquuueCKux ypaeﬂeﬂud Uu Hepasencmey

lIpezenmayus «Jlocapugmuueckas hyHkyus 6 sHcusHUY

NENENTNINENENECENENE N

Pa3jnen 7. MHororp

AHHUKH U KPYIJIbIC TeJ1a.

Coaep:xanue yueOHOro MaTepuasia

8/2/6

59 | 1. Muororpanuuk u ero snementsl. Ipusma. [lapamnenenumnen

N

60 | 2. ITupamuna. Buasl mupamu.

61 | 3. IInomans MOBEPXHOCTH MHOTOIPAaHHUKOB

Tema 12

62 | 4. CummeTpus B mpocTpancTBe. IIpaBuIbHbIE MHOTOIPAHHUKH.

MHororpaHHuKHU

63 | 5. IlpakTuyeckas padora Ne 18 « MHOrorpaHHUKIY

CamocrosiTesibHas pa0doTa 00y4ar0UXCH

Camocmosmenvuas paboma «Ilpusma. IInowadsb 60ko601i nosepxnocmuy

Camocmosmenvuas paboma «Ilupamuoa. Ilnowaos nosepxnocmu npuzmol»

Camocmosmenvuas pa60ma «Hpaeuﬂbele MHOC0CPAHHUKUY

Tema 13

Conep:xanue yueOHOro MaTepuasia

~
(e

Tesa BpameHust

64 6.L[I/IJ'II/IH)Ip, MUJIIMHAPHUYICCKAA ITIOBEPXHOCTD. IInomans IMOBCPXHOCTU NHUIIMHIPA.

65 | 7. Konyc, koHMUYeCcKas MOBEPXHOCTh. Y ceuéHHBIN KoHyc. I110mans NoBepXHOCTH KOHYCA.

66 | 8. I1lap u cepa, ux ceuennus. Bzaumuoe pacrnonoxenue cephl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
cepe.

N[ N NN N NN OO N N N N

67 | 9. lpakTuueckas padora Ne 19 «Kpyrusie Tenay»

CamocrosiTesibHAs padoTa 00y4arouxcs

Camocmosmenvuas paboma « Llununop. Ilnowaos nosepxnocmuy

CamocmosmenvHas paboma «Konyc. Ilnowaos nosepxnocmu KoHyca»

Camocmosmenvuas paboma «Illap. Chepa. Chepuueckasn nosepxHocmo »

Tema 14

Conep:xaHue yueOHOro MaTepuasia

=
(&

O0BbeMBI T

68 | 10. IMousTue 06bEMa. OcHOBHBIE CBOICTBA 00BEMOB Tesl. O6BEM NPAMOYTOILHOTO NapasLleNenyea,
MPU3MBI, LWJIMH/IPA.

(CPSENENENTOIRN
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69 | 11. IpakTHyeckas padora Ne 20 «O0BEM NPAMOYTOILHOIO TTAPAJIIENENUIENA, IPU3MBbI, IIAJTUHIPAY

70 | 12. O6BeM nmupaMuabl 1 KOHYCA.

71 | 13. Pemenue 3amau 1o teMe «O0BEM IUPaMUIBI U KOHYCa»

72 | 14. TIpakTueckas padora Ne 21 «OObEM MUPaMUJIBI U KOHYCa»

73 | 15. Pewenue 3ana4 1o Teme «O0BEM mapa ¥ miomans chepb»

74 | 16. Ilogo6ue Ten. OTHOLIEHHE MIOIIAAEH TOBEPXHOCTEN U 0OBEMOB ITOJOOHBIX TEI

75| 17. TIpakTuueckas padora Ne 22 «V3MepeHust B FEOMETPHI

CamocTosiTesibHAsI pa00Ta 00y4al0IIUXCS

CamocmosmenvHasn paboma « O6vembl MHO20ZPAHHUKOB)

CamocmosmenvHasn paboma « Obvemvl men 8paujeHusLy

Kpocceopo no meme «Mnozoepannuxuy

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

Kpocceopo no meme «mena spawgenusy

Paznen 8. Hauajia MaTeMaTH4eCKOr0 aHAJIH3A

Tema 15 Copep:xanue yueOHOIro MaTepuaJia 4/2]-

Mpenen 76 | 1. Ipenen nocsien0BaTeabHOCTH. 2

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

78 | 3.IIpakTuyeckas padora Ne 23 «IIpenensm 2

Tema 16 Conep:xanue yueOHOro MaTepuasia 1276714

Tpoussoanas 79 | 4. TlonaTtue NPoM3BOAHON (YHKIMH, €€ TeOMETPHUECKHI1 M (PU3MUECKHUIA CMBICI. 2

80 | 5. INpasmia gudpepennuposans. Tabauma IPOU3BOIHBIX.

81 | 6. AuddepeHurpoBaHue CIOXKHBIX (YHKIHA.

82 | 7.IlpakTuyeckas pa6ora Ne 24 «JluddepeHunpoBanye BHIPAKEHUID

83 | 8. MccieoBanue seMeHTapHbIX GYHKIMI Ha MOHOTOHHOCT U TOYKH SKCTPEMYMA.

N[ N N N[ N

84 | 9. MccnenoBanue »IeMeHTapHEIX QYHKIHMI Ha HANOOJIbIIee 1 HAUMEHbIIEe 3HAUCHHE C TIOMOIIIBIO
ITPOU3BOTHOM

N

85 | 10. IMpakTuueckas padora Ne 25 «HauGonplee 1 HauMeHbIIEe 3HaYeHUE (PYHKIIUH HA OTPE3KE)

N

86 | 11. [IpuMeHeHUe NPOM3BOIHON K MCCIIE0BAHUIO (PYHKIHUI 1 MOCTpOeHHIo rpadukoB. [Tpou3BoHbIe
00paTHON ¥ KOMIO3UIUH (DYHKIINH.

87 | 12. IpakTHyeckas padora Ne 26 «[IpumeHeHre NPOU3BOIHON K UCCIIEOBAHUIO (PYHKIUN U TOCTPOSHHIO 2
rpa(uKoB

CamocrosiTesibHas padoTa 00y4arouXCcs

Camocmosmenvhas paboma « Bviuucnenue npedenos gynkyuu»

Camocmosmenvuas pa60ma «Bviuucnenue npOZ/lS'@OaHbl)C))

NENIN LS

CamocmosmenvHas paboma «I eomempuueckutl u husuUUecKuti CMulCl BPOU3BOOHOUN Y
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CaMocmOﬂmerbHaﬂpa6oma «Hccneoosanue d)yHKL;MM HA MOHOMOHHOCNTb, MOYKU MAKCUMYMA U MURUMYMA)»

Camocmosmenvuas pa60ma «Haubonvwee u naumenvuiee snavenus d)yHKI/;MM HA ompe3Ke)

Camocmosmenvuas paboma «Hccnedosanue (yHkyuu, nocmpoenue 2paghuxos yHKyuiLy

CamocmosmenvHas paboma « Acumnmomul epaguxa QyHKyuuy»

Tema 17
HNuTerpan u ero
npuMeHeHHne

Conep:xkanue y4eOHOro MmaTepuajia

~—
N

88 | 1.Ileproobpasnas. HeonpeeneHHbIi MHTErPaL

89 | 2. CrocoObl HaX0KAECHHS HEONTPEIEIEHHOTO HHTErpaa

90 | 3. IpakTnyeckas padora Ne 27 «CrocoObl HAXOXKACHUS HEONPEACICHHOTO UHTETPAIIA

91 | 4. Onpexnenennsblii naTerpan. @opmyna HeroTona-Jlelibauma.

92 | 5. Beuncnenus onpeaeIeHHoro HHTerpaia.

93 | 6.IpakTH4eckas paboTa Ne 28 « BbIMUCIICHNS ONPENETEHHOTO HHTErPaIa)

94 | 7. Pemenue 3a1a4 Ha MPUMEHEHHS HHTErpana B QM3HUKE M TEOMETPUN

95 | 8.IlpakTuyeckas padora Ne 29 «Pemenue 3a1a4 Ha IPUMEHEHHUE MHTETPAJIa»

CamocrosiTesibHasi pad0Ta 00y4arOIMXCs

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

CamocmosmenvHas paboma «8vlyucieHue niowaoetl ueypy»

I\)l\)bl\)l\)l\)l\)l\)l\)l\)l\)al\Jl\)l\Jl\)

Pa3nen 9. BeposiTHOCTD M CTATHCTHKA

Tema 18 Coaepsxkanue y4eOHOro MaTepuajia 8/2/2
Kom6unaropuka | 96 | 1.OcHOBHBIC IOHSTHS KOMOMHATOPUKH. 3a/1a4i Ha MOJCYET YHCIIA Pa3MCILECHHI, IEPECTAHOBOK, 2
U CTAaTHCTHKA COYCTaHHH.
97 2.Pemenue KOM6I/IHaTOpHLIX 3a7a4 2
98 | 3. Cratuctuueckas oOpaboTKa JaHHBIX 2
99 | 4.Pemenue 3anau Ha nepe6op BapuanToB. @opmyna OuHoma Hetotona. Tpeyronsauk [lackans. 2
100 | 5.ITpakTuyeckas padora Ne 30 « DIeMEHTH KOMOMHATOPUKID) 2
CamocrosiTesibHAs padoTa 00y4aroluxcs 2
CamocmosmenvHas paboma « dnemenmsl KOMOUHAMOPUKUY 2
Tema 19 Coaep:xkaHue y4eOHOro MaTepuasia 8/2/6
DJIeMEHThI 101 | 1.CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHUE BeposiTHOCTel. [ToHsATHE 0 HE3aBUCUMOCTH 2
Teopuu COOBITHH.
BepositHocteii. | 102 | 2. JluckperHas ciydaiiHasi BEJMYMHA, 3aKOH €€ PACIPE/ICIICHUSL. 2
103 | 3.UucnoBble XapaKTepUCTUKH TUCKPETHON CiTy4daitHOM BennmunHbl. [loHATHE 0 3aKOHE OONBIINX YHCET. 2
104 | 4. Kimaccuueckoe onpeneneHue BepoaTHOCTH. Teopus rpados. 2
105 | 5.IIpakTuyeckas padora Ne 31 «Perenne 3a1a4 Ha BEIYUCICHUE BEPOSTHOCTI» 2
CamocrosiTesibHas padoTa 00y4ar0UXCH 6
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Camocmosmenvhas paboma «3a0ayu Ha 8bIYUCTIEHUE BEPOSIMHOCTIUY

CamocmosmenvHas paboma «/{uckpemuas caydainas eenuduna, 4ucnosvie xapakmepucmuriLy

CamocmosmenvHas paboma « Teopus epaghoe npu pewieHuu 3a0ay»

2
2
2

Pa3jnen 10. YpaBHeHus1 1 HepaBeHCTBA

Tema 20 Copep:xanue yueOHOro MaTepuaJia 12/4/10
YpaBHeHus u 106 | 1.PaBHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, cucTeM. OCHOBHBIE IIPUEMBI UX PEIICHUS. 2
HepaBeHcTBa 107 | 2. Ucnonb30BaHue CBOMCTB U TpaduKoB (DYHKIUI MIPU PEIICHUN YPAaBHEHUHN 1 HEPABEHCTB. 2

108 | 3.Pemenue noka3aTenbHbIX, JJOrapu(pMUUECKUX YPaBHEHHUH, HEPABEHCTB, CUCTEM. 2
109 | 4.IlpakTuyeckas padora Ne 32 «OcHOBHBIE TPUEMBI U METOJIbI PELICHUN YPaBHEHUH, HEPABEHCTB, 2
CHUCTEM)
110 | 5. Pemenue TpuroHOMeTpUUECKUX YPaBHEHUI U HEPABEHCTB. 2
111 | 6. Pemenne panioHaIbHBIX, HPPAIMOHATBHBIX YPAaBHEHHUI, HEPABEHCTB, CUCTEM. 2
112 | 7. IIpakTHyeckas padora Ne 33 «Pemnienue TpUroHOMETpUYECKIX YPABHEHU 1 HEPABEHCTBY» 2
113 | 8. Pemienue ypaBHeHH U HEPABEHCTB C MapaMeTpaMu 2
CamocrosiTesibHasi pad0Ta 00y4arOIMXCs 10
Camocmosamenvnas paboma «Hcnonvsosanue ceouicme pyHKyuil npu peuleHuy ypasHeHull U HepageHCms) 2
Camocmosmenvuas paboma «IIpuemvl peuwienus ypasHenuti u HepaseHcme» 4
Camocmosmenvuas paboma « YpasHenus u Hepagencmea ¢ napamempamuny 4
TloBTOpeHHe Coaepixkanue y4eOHOro MaTepuajia 4/4]-
MaTepuaia 114 | 1.IloBTopenue matepuana (reoMeTpusi) 2
115 | 2.IIpakTuyeckas padora Ne 34 «[IpuMeHeHNE ONTOPHBIX 3HAHUH 110 TEOMETPHID) 2
116 | 3.IloBropenue matepuana (anredpa U Hayajga MaTeMaTUHYECKOTO aHAIIN3A) 2
117 | 4. lIpakTnyeckas padora Ne 35 «[IpuMeHeHNe ONOPHBIX 3HAHUH 110 aNTeOpe U MAaTEeMaTHIECKOMY 2
AHAIA3Y»
Koncynbrarust -14
[TpomexyTouHas aTrectanus B GopMe sK3amena
Bceero: | 362/363
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HaumenoBanue
pa3aeioB H TeM

Conep:xkanue y4eOHOr0 MaTepuasia NPpaKTHYeCcKre 3aHATHSA,
CcaMOCTOsITe/IbHASI PadoTa 00y4aI0IIUXCS

Oo0Lem
4acoB

3

1 cemectp

74/30/56

Pa3znea 1. Uncaa u Beruuciaenus. MHOKecTBA.

Tema 1.
Pa3Butne
MOHATHSA 0 YHCJIIE

Conep:xkanue y4eOHOro MmaTepuajia

8/2/4

1 | 1.Lensie u panroHanbHble yncia. [ericrButenbhple uncia. [Ipubamxennbie Beraucienus. [IpubmmkenHoe
3HAYEHHUE BETUYMHBI ¥ MOTPEIIHOCTU MPUOIHKEHUH.

2.KomiiexkcHbIe ynca. ApI/Iq)MCTI/I‘leCKI/Ie JEHUCTBUS HAJl KOMIIJIEKCHBIMHU YHUCIaMU.

3.KowmrnekcHsie uncna. Tpuronomerpuueckas ¢popma 3amucy 4ucia

AW

4 Ilpaktuueckasi padora Ne 1 «I[Tonsite MHOXKECTB UnCE

5 | 5.BXoaHOM KOHTPOJIb

CamocrosiTe/ibHasi pad0Ta 00y4aroIMXCsi

Camocmosimenvras pa60ma «Komnnexcrnvie uucna. Pewenue 3a0ay no 06pa3uy»

CamocmosmenvHas paboma «Pewenue cucmem nunelinsvix ypasHenuti. Mampuya cucmemvl 1uHeiHbix
ypasuenuii. Onpedenumens mampuywvl 2 X2, npumenerue onpeoenumes 0l peueHus CUcmemol TUHEUHbIX
VPasHeHu.

Pewenue npuxnaonvix 3a0au ¢ nomowpio cucmemol TUHEUHBIX YPAGHEHUIL)

NINBRNIDNIDN NN

Pazgen 2. ®yukuuu u rpadpuku

Tema 2.
DYyHKIUH, UX
CBOMCTBA N
rpauku.

Conep:xanue yueOHOro MaTepuasia

6/4/6

6 | 1.®dynkuuu. Cnioco6sl 3ananus Gpynkuu. ['padukn pynkuuu. CBoiicTBa QyHKIUH.

7 | 2.06patHble QyHKIMH. O0nacTh OnpeaeneHus u 006JacTb 3Ha4eHn oopaTHOl GyHKIMK. ["paduk oOpaTHOI
¢bynkunu. CrnoxxHas GpyHKIUS (KOMIIO3HULIU)

8 | 3.IIpakTuyeckas padora Ne 2 «Dynkiuu. CBoiicTBa (QyHKIIHID

9 | 4.IlpeobpazoBanue rpaduxoB GpyHkuuil. Buasl npeobpaszoBaHmii.

10 | 5.JIpakTnyeckasi padora Ne 3 «IIpeoOpa3oBanus rpadhukoB QyHKIHID»

CamocrosiTesibHAs padoTa 00y4arouxcs

Pewenue 3a0au «Obnacmo onpedenenus hyHkyuuy.

Pewenue 3a0au «Ceoticmea ¢hynxyuti

Ilocmpoenue epaguxos gynkyuii

NN N N N N
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Pa3jnen 3. OcHOBbI TPUTOHOMETPHU U

Tema 3.
Tpuronomerpuye
CKHe BbIPasKeHUsl

Conep:xanue yueOHOro MaTepuasia

8/4/4

11 | 1.Paguannas mepa yria. BpamarensHnoe qsuxenue. TpuronomeTpruyeckasi OKpy>KHOCTh

12 2.CI/IHy0, KOCHHYC, TAHI'CHC U KOTAHI'CHC YHUCJIa. OCHOBHBIE TPUTOHOMETPHUUCCKHUE TOXKIACCTBA,

13 | 3.IlpakTuueckas padora Ne 4 « Tpuronomerpuueckne GyHKIIUN YUCITOBOTO apIyMEHTay

14 | 4.®opmyunbl npuBeaenus. CUHYC, KOCHHYC U TAHT'€HC CYMMBI U Pa3HOCTH JBYX yryioB. CHHYC U KOCHHYC
IBOMHOrO yria. @opMyJsibl HOJIOBUHHOTO yTJIa.

N N N

15 | 5.I1peoGpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX (PYHKIUI B IPOM3BEICHUE U IPOU3BEICHHS B CYMMY.
BripaxkeHue TpUroHoMeTpuyecKiX GyHKINN Yepe3 TAHT'CHC MIOJIOBUHHOTO apIyMEHTa.

N

16 | 6.IIpakTnuyeckas padora Ne 5 «IIpeoOpa3zoBaHus MPOCTEUITUX TPUTOHOMETPUUECKUX BBIPAKECHUI

CamocrosiTe/ibHasi pad0Ta 00y4aroIMXCst

Camocmoame/szaﬂpaéoma «OcHosnuvle mpucoHomempuiecKkue moaicoecmeay

CamocmosmenvHasn paboma «IIpeobpazosaniss mpucoHOMempUUecKUx blpadceHUL»

Tema 4.
Tpuronomerpuye
ckue pyHKuMu.

Coaep:xanue yueOHOro MaTepuasia

~]
(&2

17 | 7.JIpakTnyeckasi padora Ne 6 « Tpuronomerpuueckue QyHKIAN.

18 | 8.006paTHbIe TpUTOHOMETpHUYECKHE (QYHKIIMHA. APKCUHYC, APKKOCHHYC, apKTaHT€HC YHCIIA.

CamocTosiTe/ibHasi pa00Ta 00y4aroIMXCsl

CamocmosmenvHas paboma «I pagpuxu mpucoHomempuueckux QyHKyui»

Camocmosmenvuas paboma « Mccredosanue mpuzoHomempuieckux QyHKyuiy»

Tema 5
Tpuronomerpuue
CKHe YPABHEHUS
U HepaBeHCTBA.

Coaep:xaHue yueOHOro MaTepuasia

00/
~~
~
(o]

19 | 9.IlpocTeiinme TPUTOHOMETPUIECKHE YPABHEHHSI.

20 | 10.Metonb! pemeHns TPUTOHOMETPUIECKUX YPAaBHEHUH.

21 | 11.Pemenue TpUroHOMETPUYECKHX YPAaBHEHUH.

22 | 12.Ilpocreiinye TPUTOHOMETPHYECKUE HEPABEHCTBA.

23 | 13.IlpakTnueckas padora Ne/ «IIpocreiinmie TpUroHOMETpUYECKHUE YPABHEHUSD)

CamocrosiTesibHas pa0d0Ta 00y4al0LUXCH

CamocmosmenvHas paboma « Pewenue mpuzoHomempuieckux ypasHeHuii»

CamocmoameﬂbHaﬂpa6oma «Pewenue mMpucOHOMEMPUUECKUX HEPABEHCNE)

CamocmosmenvHas paboma « Cucmemvl mpucoHOMempUYecKux YpaeHeHu»

W W WO N N N[ N NN W N U1 N NN N N B N

Pazjnen 4. Crepeomerpust

Tema 6

| Coaep:xaHue yueOHOro MaTepHaJia

47214
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Beenenue B
cTepeoMeTpHIo.

24

1. OcHOBHBIE IPOCTPAHCTBEHHBIE PUTYPBI. AKCHOMBI CTepeoMeTpuu. [lapanienbHOCTh MPSAMBIX U
IUIOCKOCTEH

25

2. Terpasap. [apamtenenunesn.

26

3. IlpakTnyeckasi padora Ne 8 «Ceuenus. 3agaun Ha HOCTPOCHHUE CEUCHUIN.

CamocTrosiTesibHAsi padoTa 00y4arouuxcst

Camocmosmenvuas pa60ma «HocmpoeHue ceyenuli MHO20ZPAHHUKOB»

Tema 7
IIpsimble u
IUIOCKOCTH B

NMPOCTPAHCTBe.

Conep:xkanue y4eOHOro MmaTepuajia

27

4. [TapasienbHOCTb NPSAMBIX U IIJIOCKOCTEH.

28

5. [leprieHAMKYIAPHOCTD MPSIMBIX U TUIOCKOCTEH.

29

6. HepHeHI[I/IKyJUIp M HAKJIOHHAs. YTOoI MCKAY HpﬂMOﬁ U IINIOCKOCTBIO.

30

7. JIByrpanHslii yrou. IlepneHauKkyasspHOCTb IBYX IJIOCKOCTEH.

31

8. IpakTHyeckas padora Ne 9 «llepneHIUKYIAPHOCTD B IPOCTPAHCTBE»

32

9. 'eometpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA.

33

10. IlpakTnyeckasi padora Ne 10 «IIpsimble U TUIOCKOCTH B TPOCTPAHCTBE)

CamocTosiTe/ibHAsi pa60Ta 00y4ar0IMXCS

Camocmosmenvuas pa60ma ((Hapa/l]lefleOCWlb 6 NpoCmMpaHcmee)

CamocmosmenvHasn paboma « Yeon mesncoy npamoti u ni0CKOCmoio, Y20l MeXCOy NPAMbIMUY

CamocmosmenvHas paboma «llepnenouxyiapHocms 8 RpOCmMpancmee»

I\)NNCDI\)I\)I\)I\)I\)I\JI\)E##I\)I\)

Pa3nes 5. Kopuu, crenenu u jjorapugmsi.

Tema 8

Conep:xanue yueOHOro Marepuajia

8/4/6

34

1.Kopnu u crenenn. KopHu HaTypajabHOM CTENEHU U3 YMCIIA U UX CBOWCTBA.

Kopuu n
CTeleHHU.

35

2. VlppanmoHaibHbIe ypaBHEHUS.

36

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

37

4. CremneHu ¢ pallMOHAIBHBIMU MTOKA3aTeNsIMHU, UX CBOHCTBA. CTETEHHU C IEHCTBUTENBHBIMU ITOKA3aTENSAMH,
HUX CBOICTBA.

38

5. Crenennas ¢pynkius [IpeoGpazoBanust paloOHAIbHBIX, HPPALMOHATIBHBIX, CTETIEHHBIX BHIPAKEHHIH.

39

6. [IpakTyeckas padora Ne 12 «CreneHu ¢ IeHCTBUTEILHBIME ITOKA3aTEIIIMHU,
HX CBOWCTBAY.

CamocrosiTesibHas padoTa 00y4ar0LuXCH

Camocmosmenvhas paboma «Kopenv n-ou cmenenu u e2o c80uUcmeay

CamocmosmenvHas paboma «Mppayuonanvhvie ypagneHusy

Camocmosmenvuas pa6oma «Cmenenw C payuOHAJIbHbIM NOKAa3ameiem,

Tema 9

Conep:xaHue yueOHOro MaTepuasia

40 ‘ 7. IlokazatenbHast QyHKITHSL.




IToxa3aTenbHast
pyHkuus.

41 | 8. IToka3aTeNbHbIE YPABHEHUSI.

42 | 9. ITokazaTe/IbHBIE HEPABEHCTBA.

43 | 10. INoka3aTenbHbIC HEPABEHCTBA U YPABHEHHSI.

44 | 11.MpakTrueckas padora Ne 13 «IlokazarenbHble ypaBHEHHS U HEPABEHCTBA»

CamocrosiTesibHas padoTa 00y4arouxcs

Camocmosamenvrnas pa60ma «lloxazamenvuvie ypasHerus»

Camocmosamenvnas pa6oma «llokazamenvhwvie HepaeeHncmea)

Camocmosamenvrnas pa6oma «Cucmemvl NOKA3aMenbHbIX ypaeﬂenuﬁ U Hepaeencme)

NININ OO NN NN

Tema 11
Jlorapugmsl

Conep:xanue yueOHOro MaTepuasia

12/4710

45 ‘ 12.JIorapudm. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHIO.

46 | 13. Jlorapumuueckas QyHKIHSL.

47 | 14. lIpakTuyeckas padora Ne 14 «IIpeoOpa3oBaHus MOKA3aTENbHBIX U JIOrapUPMUUECKUX BBIPAKEHHID

48 | 15. JlorapudMuuecKre ypaBHEHHUS

49 | 16. JlorapudMuuecKre HEpaBEHCTBA

50 | 17. JlorapumMuuecKue ypaBHEHUS ¥ HEPABEHCTBA

51 | 18.IlpakTnyeckas padora Ne 15 «Jlorapudmudeckne ypaBHEHUSI 1 HEPABSHCTBA»

52 | 19.Kontponsnas padora «toru 1 cemectpa»

CamocTosiTe/ibHAsi pa60Ta 00y4aIOIMXCS

Camocmosmenvhas paboma « Ceotlicmea 102apugmos»

Camocmosmenvuasn paboma «Jlocapugmuueckue ypasnenus»

CamocmosmenvHas paboma «Jlocapugpmuueckue nepaseHcmea

Camocmosmenvuas paboma « cucmembvl 102apUGMU4ecKux ypasHeHull U HepaseHCme

IIpesenmayus «Jlocapugpmuueckas GyHKyus 6 HCU3HUY»

I\)I\)NNNBNI\)I\)I\)I\)I\)I\)I\)

Koncyabrauus

IIpome:xxyTouHast arrecranus B ¢opMe JK3aMeHa

2 cemecTp

84/34177

Pa3nen 6. BekTopsl B npocTpaHcTBe

Tema 11
Koopaunatel u
BEKTOPBI.

ConepixaHue y4e0HOro MaTepuaia

6/4/6

53 | 1. [MoHsATHE BeKTOpa Ha ILIOCKOCTH M B IIPOCTpaHcTBe. Busbl BekTopos. JleiicTBus ¢ BekTopamu. Oneparuu
HaJ BEKTOpPaMH.

2

54 | 2. llpakTuyeckas padora Ne 16 «Bekropsl B mpocTpaHcTBE»

99 | 3.MeTox KOOpAMHAT B IPOCTPAHCTBE. [IpAMOYrobHAs CHCTEMA KOOPIMHAT B IPOCTPAHCTBE.

o6 4. Meton KOOPAWHAT B IPOCTPAHCTBC. KOOpIII/IHaTBI BCKTOpA. CBs3b MCXKAY KOOpAWHATAMH BECKTOPA U

22




KOOpJAuHaTaM TOYCK.

57 | 5. lpakTuyeckas padora Ne 17 «MeTo KOOPAMHAT B IPOCTPAHCTBE»

CamocrosiTesibHas padoTa 00y4arouxcs

CamocmosmenvHas paboma «Memod KoopouHam 6 NPoCmparcmeey

Camocmosmenvras paboma «Koopounamei sexmopay

CamocmosmenvHas paboma « Ckansiproe npouzgedeHue 6eKmoposy

Tema 12
MHoOrorpaHHNKH

Conep:kanue y4eOHOro MmaTepuajia

58 | 1. MuororpanHuk u ero snementsl. Ipusma. [lapamnenenumnen

99 | 2. Ilupamua. Buas! nupamu.

60 | 3. IInomans MOBEPXHOCTH MHOTOIPAaHHUKOB

61 | 4. CummeTpus B mpocTpancTBe. IIpaBuIbHbIE MHOTOIPAHHUKH.

62 | 5. IlpakTuyeckas padora Ne 18«MHOrorpaHHUKI»

foe)

~
I\)NNI\JNEI\JI\JI\JON

o

CamocrosiTesibHasi pad0Ta 00y4arOIMXCs

=
o

Camocmosmenvrasn paboma «llpusma. ILnouaob 60k0601 nosepxHocmuy

CamocmosmenvHasn paboma «llupamuoda. Ilnowads nogepxnocmu npuzmovly

Camocmosmenvuas pa60ma ((HpCIGMJZbele MHO2OZCPAHHUKU»

Tema 13
Tesa BpalueHust

Coaep:xanue yueOHOro MaTepuasia

63 | 6.1 unuuap, WUIMHAPHYECKAs TIOBEPXHOCTD. 111011 1b IIOBEPXHOCTH LIMJIMHPA.

64 | 7. Konyc, KoHMYEeCKast TOBEPXHOCTh. Y CEUEHHBIM KoHyc. [1101mans noBepxXHOCTH KOHYCA.

65 | 8. Ilap u cepa, ux ceuenus. Bzaumuoe pacrnonoxenue cephl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
cepe.

o
N N NN A ol w
Py

66 | 9. pakTuueckas padora Ne 19 «Kpyrusie Tenay»

CamocTosiTe/ibHAsi pa60Ta 00y4aAIOIIMXCS

Camocmosmenvuas paboma «Lununop. Ilnowaows nosepxnocmuy

Camocmosmenvuas paboma «Konyc. Ilnowaos nosepxrnocmu konycay

Camocmosmenvuas paboma «llap. Chepa. Chepuueckas nosepxHocmo »

NININ DN

Tema 14
O0BeMBI TeJ

Conep:xanue yueOHOro MaTepuasia

10/6/10

67 | 10. IMousTue 06bEMa. OcHOBHBIE CBOICTBA 00BEMOB Tesl. O6BEM MPAMOYTOILHOTO NapaslieNenyea,
MPU3MBI, LWJIMH/IPA.

2

68 | 11. MpakTuyeckas padora Ne 20 «O0BEM MPAMOYTOILHOTO MAPAILIENENHUIENA, TPU3MBbI, UIHHIPA

69 | 12. O6beM nupaMuIBl U KOHYCA.

70 | 13. Pemenwue 3amay mo teme «OO0BEM TUPAMUIBI U KOHYCA»

71| 14, MlpakTHyeckast padora Ne 21 «O6BEM TMPaMUJIbI K KOHYCa»

72 | 15. Pemenue 3a1au no teMe « O0BbEM 1apa U MIomaab chepbh

73 | 16. ITogo6ue Ten. OTHOLIEHHUE IUIOMAAEH MOBEPXHOCTEN U 00BEMOB ITOJOOHBIX TEI

N[ N N[ N DN N
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74 | 17. IlpakTnyeckasi padora Ne 22 «V3mMepeHus: B reOMETPHI 2
CamocrosiTesibHas padoTa 00y4al0OLIUXCH 10
Camocmosmenvras paboma « Obbembl MHOCOZPAHHUKOBY 3
Camocmosmenvhas paboma « Obvemvl men paujeHus» 3
Kpocceopo no meme «Mnozoepannuxuy 2
Kpocceopo no meme «mena spawjenusy 2
Pa3znea 8. Hayaia MareMaTH4ecKOro aHAJIN3a
Tema 15 Cojep:xanue yueOHOro MaTepuaJia 47213
TMpenen 75 | 1. Tpemen nocienoBaTeIbHOCTH. 2
76 | 2. Tlpenen (pyHKIUH, OCHOBHBIE CBOMCTBA M ITPABUJIA BBIYUCIICHHS. 2
77 | 3.MIpakTuyeckas padora Ne 23 «IIpenensm 2
CamocrosiTeibHas padoTa 00y4arouxcs 3
CamocmosmenvHas paboma « Boiuucienue npedenos hyHKyuu» 3
Tema 16 Copep:xanue yueOHOIo MaTepuaJia 12/6/15
IpousBoanas 78 | 4. TlonsTre MPOU3BOAHON QYHKIMH, €€ TEOMETPHIECKHI 1 (PU3HYECKHI CMBICIL. 2
79 | 5, Ipasuia gudpepennuposanus. Tabauma IPOU3BOIHBIX. 2
80 | 6. ludpepeHumpoBanme CIOKHBIX (yHKIIHIA. 2
81 | 7.IlpakTunueckas padora Ne 24 «/luddepeHunpoBanne BoIpaKeHUID 2
82 | 8. McciemoBanue eMEeHTapHbBIX (QyHKIMI Ha MOHOTOHHOCT U TOYKH DKCTPEMYMA. 2
83 | 9. MccnenoBanue 2eMEHTapHBIX (YHKIMI Ha HAMOOIbIIEe U HAUMEHBIIEE 3HAYEHUE C TIOMOIIIBIO 2
MIPOU3BOJHOMN
84 | 10. IMpakTuueckas padora Ne 25 «Haubonbliee 1 HaMMEHbILEE 3HaYEeHNE PYHKIIUH HA OTPE3KE» 2
85 | 11. [IpuMeHeHUe MPOM3BOIHON K MCCIIE0BAHUIO (PYHKIUI 1 MOCTpoeHHIo rpadukoB. [Tpou3BoHbIe 2
00paTHON ¥ KOMIO3ULUH (DYHKIIHH.
86 | 12. MpakTuyeckas padora Ne 26 «[IpuMeHeHNe MPOU3BOIHOM K HCCIEN0BAHKIO (DYHKIHIT U TIOCTPOCHHIO 2
rpaduKoB»
CamocrosiTesibHas padoTa 00y4aronuxcs 15
Camocmoamenvhas paboma « Bviuucnernue npou3zgo0HbIx» 2
CamocmosmenvHas paboma «I eomempuueckutl u husuyecKuti CMuLCll BPOU3BOOHOUN » 2
Camocmosmenvuas paboma « Mccredosanue ¢hynkyuu Ha MOHOMOHHOCMb, MOYKU MAKCUMYMA U MUHUMYMAY 4
Camocmosmenvras paboma « Haubonvuiee u Haumenvuiee 3HaveHuss PYHKYUU HA OMPe3Ke» 3
Camocmosmenvhas paboma «Hccnedosanue ynxkyuu, nocmpoenue epaguxos QyHKyui» 4
Conep:xaHue yueOHOro MaTepuasia 12/4]6
Tema 17 87 | 1.IlepBoo6pasnas. HeonpeeneHHbIil MHTErpaL. 2
WuTerpanuero "85 "Crioco6m naxosienus HEONPEIENEHHOTO UHTETpaa 2

pL!




NpUMeHeHHe 89 | 3. CnocoObI HaXOXKICHUSI HEOIPEACICHHOTO HHTETpaJia 2
90 | 4. Onpenenennsiii uaTerpai. ®opmyna Herotona-Jleitbnuma. 2

91 | 5. Bolunciienus onpeaeeHHoro HHTerpaa. 2

92 | 6.IlpakTHyeckas padora Ne 27 «BplunciIeHns ONPEIEIEHHOTO HHTErPAIay 2

93 | 7. Pemenue 3a1a4 Ha IPUMEHEHHS HHTErpaia B QM3HUKE ¥ TeOMETPUN 2

94 | 8.IlpakTuueckas pabora Ne 28 «Pemenue 3a1a4 Ha NPUMEHEHUE HHTETPAJIA» 2

6

2

4

CamocrosiTesibHas padoTa 00y4arouxcs

CaMocmOﬂmerbHaﬂpa60ma «Buviyucnenue H€0l’lp€0€ﬂeHHOZO unmezpajiay

Camocmosmenvuas paboma «8vluucieHue niowaeu Queypy

Pa3nen 9. BepoSiTHOCTh M CTATHCTHKA

Tema 18 Cojep:xanue yueOHOro MaTepuaJia 6/2/3
Kom6unatopuka | 95 | 1.OCHOBHBIC OHSTHSI KOMOMHATOPUKH. 331249 Ha [IOJICYET YMCIIa Pa3MEIICHHUH, IEPECTAaHOBOK, 2
U CTATHCTHKA COYCTAHHI.
96 | 2.Pemenue koMOMHATOPHBIX 3a71a4 2
97 | 3.Pemenue 3amaq Ha mepedop BapuanToB. Popmyna 6unoma Hetotona. Tpeyronasauk [Tackas. 2
08 | 4.IlpakTuueckas padora Ne 29 «DneMeHTHl KOMOMHATOPUKI 2
CamocrosiTesibHas padoTa 00y4arouxcs 3
Camocmosmenvhas paboma « nemenmol KOMOUHAMOPUKUY 3
Tema 19 Cojaep:xkaHue yueOHOro MaTepuajia 8/2/8
JJ/IeMEeHTbI 99 | 1.CobblITHE, BEPOSATHOCTH COOBITHS, CII0KEHHE U YMHOKEHHE BeposiTHOCTE!. [loHATHE 0 HE3aBHCHUMOCTH 2
Teopun COOBITHI.
BEpPOSITHOCTEId. 100 | 2. duckpeTHas ciay4aiiHasl BeIMIHHA, 3aKOH €€ paclpe/IeIeHusI. 2
101 | 3.YucnoBble XapaKTepUCTUKH TUCKPETHON CiTy4yaitHOM BennuuHbl. [loHATHE 0 3aKOHE OONBIINX YHCET. 2
102 | 4. Kimaccuueckoe onpeneneHue BepoaTHOCTU. Teopus rpados. 2
103 | 5.IIpakTuyeckas padora Ne 30 «Perienne 3a1a4 Ha BEIYUCIICHHE BEPOSTHOCTIDY 2
CamocTosiTe/ibHAsi pa60Ta 00y4aIOIIMXCS 8
CamocmosmenvHas paboma «3adayu Ha 8blulUCIeHUe 8ePOSIHOCTIUY 3
CamocmosmenvHas paboma «/{uckpemuas cayuaunas eenuduna, 4ucnosvie xapakmepucmuriLy 3
Camocmosmenvhas paboma « Teopusi epagosé npu pewrenuu 3a0a4» 2
Pa3nen 10. YpaBHeHusi U HepaBeHCTBA
Tema 20 Conep:xanue yueOHOro MaTepuaJa 1274710
YpaBHenus u 104 | 1.PaBHOCHIBHOCTH ypaBHEHUMN, HEPABEHCTB, cucTeM. OCHOBHBIC IPUEMBI UX PEIICHUSI. 2
HepaBeHCTBA 105 | 2. Mcrionmp30BaHmMe CBOMCTB U TpapuKOB (DYHKIMI TIPU PEIICHIH YPAaBHEHUI 1 HEPABEHCTB. 2
106 | 3.Pemienue nokasaTenbHbIX, JOrapu(PMUUECKUX YpaBHEHHH, HEPABEHCTB, CUCTEM. 2

25




107 | 4.I1IpaxkTuyeckasi padora Ne 31 «OcHOBHBIC TPUEMBI 1 METOJIBI PEIICHUN ypaBHEHUH, HEPABEHCTB,
CUCTEM)

N

108 | 5. Pemenue TpuroHOMEeTpUYECKUX YpaBHEHUH U HEPABEHCTB.

109 | 6. Pemenue panroHanbHBIX, UPPALMOHATIBHBIX YPABHEHU, HEPABEHCTB, CUCTEM.

110 | 7. IIpakTHyeckasi padora Ne 32 «PenieHne TpUroHOMETPUUYECKUX YPaBHEHUH M HEPABEHCTBY

111 | 8. UroroBas koHTposibHAs paboTa

CamocTosiTesibHAsi padoTa 00y4arouuXcst

CamocmosmenvHas paboma «Hcnonvzosanue ceoticme ¢yHkyuili npu peuieHuu ypasHeHul U HepageHCcme

CamocmosmenvHas paboma «llpuemvl pewienus ypagHeHull u HepageHcmey

Camocmosmenvuas pa60ma ((prIGHeHZ/l}Z U Hepasencmea ¢ napamempamuy

ISESEN RN ENEN RN

NuauBu1yanb-HbIA
MPOCKT (TIpeIMETOM
HE SIBIIIETCS)

TemaTH4ecKuil TUTaH BBITIOJIHEHUS WHAWBUIYAIBHOTO MPOEKTa (MPH HATMYUU O0yYarOIIUXCS, BHIOPABIIUX TEMY)
WHIUBUAYAIBHOTO IPOEKTA M0 yueOHOMY mpeaMeTy «MaTemMaThKay):

- BBIOOP TE€MBI IIPOEKTA;

- (hopmyrpoBaHUE TEMBI MPOEKTa K 0OOCHOBAHHE €€ aKTyallbHOCTH;

- oTIpesieNieHre ey paboTel, GopMyMpoBaHHe 3a71ad;

- BbIIETICHUE O0BEKTa U MIpeIMeTa MPOEKTHOM paboThl;

- COCTaBJICHUE TIJIaHA UCCIICIOBAHMS;

- IOMCK UCTOYHHUKOB 110 TEME HUCCIIEIOBAHUS;

- paboTa C pa3NUYHBIMH MCTOYHMKAMH, IUTHpOBaHHE, odopmiieHue OubIMorpapuueckoro cmnucka, 0030p
(bakTHUECKOro MaTepuana;

- BBIOOp W NpPHMEHEHHE Ha MPAKTUKE METOJIOB MCCIIEeNOBATEIbCKON NEATENFHOCTH, COOTBETCTBYIONINX 3a/1a4aM
MCCIIeI0BaHMS;

- cOOp U cucTeMaTHu3alus JaHHBIX;

- IPOBE/ICHUE ONBITOB, U3MEPEHUI1, ONMCaHe Pe3yIbTaTOB HAOMIOACHNN U X OOBSICHEHHE;

- 00paboTKa, CTPYKTYpHUPOBAHUE U aHAJIU3 TIOJYYCHHBIX PE3YyJIbTATOB;

- 0(pOpMIICHHE TEOPETUUECKUX U HKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB MPOEKTHOH /1€ TeNbHOCTH;

- ohopmIIeHHE POEKTHON PabOTHI;

- IOJITOTOBKA K 3aIIUTE MPOEKTA;

- 3alIUTa MPOCKTA.

TemMbl HHANBHAYAJIBHBIX IPOEKTOB 110 Y4eOHOMY npeaMeTry «MareMaTHKa»:
1. KommuiekcHbIe yncia U UX poJib B MATEMATHKE.
2. Cunycoujia BOKpyT Hac.

3. Benmukue MaTeMaTUKU APCBHOCTH
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4. Benukoe uckycctBo u xku3nb [xeponamo Kapaano.

5. 'eomeTpuyeckue MOJENN B €CTECTBO3HAHUM.

6. 'eometpus EBkina kak nepsasi Hay4Hasi CUCTEMA.

7. I'eomerpus JlobaueBcKOTO

8. 'eomMeTpusi MHOTOTPaHHUKOB

9. I'papuueckuii MeTox pereHusi TPUrOHOMETPUUYECKHX YPAaBHEHUH U HEPABEHCTB.
10. I'paduueckuiit MOAXO/ K PEHICHUIO0 HEKOTOPBIX TPUTOHOMETPHUYECKUX YPABHEHUH.
11. I'paduku eMeHTapHBIX PYHKIIUN B PUCYHKAX

12. InohaHTOBBI ypaBHEHHUS.

13. 3araaku nupamuibl

14. 3arajiounble rpa@uKu TPUTOHOMETPUUYECKUX (DYHKIIUH.

15. 3aramounsle rpaguku

16. 3ameuarenbHble HEPABEHCTBA, UX 0OOCHOBaHHE U IPUMEHEHHUE.
17. Benukue MaTeMaTUKU U UX BEJTUKUE TEOPEMBI.

18. 3ameuarenbHble MaTEMaTUUECKNUE KPUBBIE: PO3bl U CIIUPAIIH.
19. 3on0T1as nponopuus

20. M3mepeHue BbICOTHI 31aHUsI HEOOBIUHBIM CIIOCOOOM

21. MHOTOIMKast CHMMETPUSI B OKPYXKAIOIIEM HAC MUPE

22. ITapkeTsl, MO3anKa 1 MaTeEMaTHYECKU Mup Mapuyca Dmiepa
23. 3araiouHblii MUp QpaKTaoB

24. Jlorapudmbl BOKpYT Hac

25. Iloctpoenne rpadukoB GyHKINHA, COaEpKAIIX MOTYITh

26. Bee 3aranku u npuMmeHnenne bytsuiku Kneiina.

27. 'eomeTpuueckue (popmbl B UCKYCCTBE.

28. I'padbl 1 UX HCIIONIB30BaHKE

29. I'padbl 1 UX MIPUMEHEHNUE B apXUTEKTYPE.

30. 3aragku L{uxaouasr.

Koncynprarmmst -14

IIpomesicymounas ammecmayus 8 popme sK3amena

Bceero: | 362/363

OcBoecHue yqe6Horo npeaMeTa MOXKET OBITh PCAIIN30BaAHO C MPUMEHCHUCM 3JICKTPOHHOT'O 06y‘{eHI/IH, JAUCTAaHIIMOHHBIX O6p&30BaTeJIBHLIX
TEXHOJIOTHI B COOTBETCTBHH C JTOKAJIbHBEIMHU HOPMAaTUBHBIMH aKTaMW YHUBCPCUTETA.
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3. YCJOBUSI PEAJIN3AIINA PABOYEN ITPOT'PAMMBI
YYEBHOI'O IPEIMETA «<MATEMATHUKA»

3.1. TpeGoBanusi K MHHHUMAJBLHOMY MAaTepPHAJbLHO-TEXHUYECKOMY
o0ecre4YeHUIo

Peanuzanms pabouei mporpaMMbl y4eOHOTO TIpeaMeTa TpeOyeT HaIudus
y4eOHOr0o KaOMHETa MaTeMaTUKH.

OcHanieHHOCTh Y4eOHOro KaOMHETa: MOoCaJ0uHbIe MECTa M0 KOJUYECTBY
oOydaromuxcsi, pabodee MECTO IMpermojaBaTelis, JOCKa ydeOHas, KOMILICKT
YepTEKHBIX HHCTPYMEHTOB IS Y€pPUEHUs Ha JJOCKE, MOJCIN MPOCTPAHCTBEHHBIX
TEJ ¥ KOHCTPYKTOPHI TE€OMETPUUYECKUX (UTYp, HATJSIHBIC ITOCOOHS, MTPOCKTOP,
9KpaH, MEPCOHATLHBIA KOMITBIOTEp, IUIAKATHI, CTCHIbI, YYeOHO-METOAMYSCKAs
JTOKYMEHTAITHS.

HanmMeHnoBaHue TUIIEH3MOHHOTO U CBOOOTHO PACIIPOCTPAHIEMOTO

MPOTPaMMHOT0 00€CTICUCHUSI:
- cipaBoyHas cucrteMa Koncynsrantllnroc;
- o¢ucHbiil naket Microsoft Office.

3.2. HndpopmaumnoHHoe odecnieueHue 00ydeHus

Jns peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM (GOHA 00pa3zoBaTEIbHON
OpraHW3allid WMEET TICYaTHBIE W/WIU DJICKTPOHHBIE 00pa3oBaTelbHBIE U
HH(pOPMAITMOHHBIC PECYPCHI:

. HNanasH, A. A. Maremaruka : yuyeOHuk / A.A. JlamasH. — 3-¢ u3fm.,
ucrnp. u gon. — MockBa : HMH®PA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansuoe odOpazoanue). — ISBN 978-5-16-012592-3. — Teker:
ANIEKTPOHHBIN. — Pesxum nmoctyma: https://znanium.com/catalog/product/1891827

. Hanasu, A. A. COoopHuUK 3a7a4 10 MaTeMaTuke : yaeOHoe rmocooue /
A. A. lagasa. — 3-e¢ m3a. — Mocksa : ®DOPYM : UH®PA-M, 2021. — 352 c. —
(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-91134-803-8. — Texkcr
ANIEKTPOHHBIN. — Pexxum moctyna: https://znanium.com/catalog/product/1362444

. Oxno, H. C. Maremaruka : yueOnuk / H.C. FOxHo. — Mocksa :
NH®PA-M, 2023. — 204 c. — (Cpeanee npodeccuonanbHoe oopazoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TekcT : 2JAEKTPOHHBINA. — Pexum
noctymna: https://znanium.com/catalog/product/1906092

. bapnymkun, B. B. MaremaTtuka. D1eMeHTbI BbICHIE MAaTEMATHKU :
yuebHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodpseB. — Mocksa :
KYPC : HNHOPA-M, 2021. — 304 c¢. — (Cpennee mnpodeccHoOHAIBHOE

obpaszoBanue). — ISBN 978-5-906923-05-9. — TekcT : 3neKTpoHHBIN. — Pexnum
nocryma: https://znanium.com/read?id=372717
. bapnymkun, B. B. MaremaTtuka. D1eMeHTbI BbICHIE MAaTEMAaTHKU :

y4yeOHukK : B 2 Tomax. Tom 2 / B.B. bapnymkun, A.A. IIpokodbeB. — Mockaa :
KYPC : HUH®PA-M, 2022. — 368 c. — (Cpemnee mnpodeccruoHaIbHOE
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https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/read?id=372717

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

. [[umosa, JI. 1. Maremartuka : yue6HOoe mocobue / JI.W. Illunosa, A.E.
[umnos. — Mocksa : UHOPA-M, 2020. — 238 c¢. — (Cpennee npodeccuoHaibHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 3neKTpOHHBIA. — Pexum
nocryma: https://znanium.com/read?id=359850

. Marematuka : yuyeOHoe mocobue / M. M. UYepnemos, H. b.
Kapbauunckas, E. C. JlebeneBa, E. E. XapuronoBa ; moa pemakuueit M. M.
YepuenoBa. — 3-¢ uza. — MockBa : Poccuiickuii rocyjapCTBEHHBIN YHUBEPCUTET
npaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — TekcT : 3IeKTpOHHBIH //
DnexTpoHHBIM  pecypc  mudpoBor  obOpaszoBarensHOM  cpeast  CIIO
PROFo6pa3oBanue : [caiit]|. — Pexxum mocryna: https://profspo.ru/books/122921

. AOnynnuna, K. P. Marematuka : yuebnux mis CIIO / K. P.
AOnymmuHa, P. I'. MyxametnuaoBa. — Capatos : [IpodoOpazoBanme, 2021. — 288
c. — ISBN 978-5-4488-0941-5. — Tekct : 37eKTPOHHBIN // DIEKTPOHHBIA pecypc
uudponoii oopazoarensHoit cpeabl CIIO PROFobOpa3oBanue : [caiiT]. — Pexum
noctyna: https://profspo.ru/books/99917

CoBpemenHble TNpodecCHOHAIbHBIE ©0a3bl JaHHBIX W HHGOPMAIMOHHBIC
CIIPABOYHBIE CHCTEMBI:

- CIIC Koncynperantllntoc;

- OBC ZNANIUM.COM;

- CeteBas anektponHas oubnmnoreka «9bC «Jlanby;

- OBC FOPAIIT;

- OP HOC «PROFo06pazoBanue.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITIPEJIMETA «MATEMATHUKA>

KOHTpOJII) N OICHKAa PEC3yJIbTAaTOB OCBOCHUA yqe6H0r0 npeamMeTa OCYMCCTBILICTCA IMMPCIIOAaBaATCICM IIPHU ITPOBCACHUA
TCCTUPOBAHHA, a TaAKXC BBIIIOJIHCHUA O6y‘{aI-OHII/IMI/ICH HHAWBUIYAJIbHBIX SaﬂaHHﬁ, )41

MMPAKTHYCCKUX SaHHTHﬁ,

HpOMC)KYTO‘iHOﬁ aTTCcCTaluu.

Htorosoit (opMoii MPOMEKYTOUHOMN aTTECTALMH SIBISETCS IK3aMEH.

4.1 Ilnanupyemblie pe3yabTaTbl OCBOEHHUsI 001Ie00pa30BaTeJbHONH AUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC
CIIO u na ocose ®I'OC COO.

Koa v HamMeHnoBanue
(popmupyembIX
KOMIIeTeHI NI

IInanupyemMble pe3yibTaTbl 0CBOCHHS Y4e0OHOI0 NpeaMeTa

JIMUHOCTHBIE M METAIIPECAMETHBIC

IIpeameTHbIE
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npodecCuOHAITBHON
NesITeTbHOCTH
MPUMEHUTEIHHO
[Pa3IMYHBIM KOHTEKCTaM;

OK 01. Bsibupath
CIIOCOOBI peIIeHUs 3ajad

K|

B gacTu Tpy10BOr0o BOCTIMTaHUS:

- TOTOBHOCTHb K TpPYyJAy, OCO3HaHHE IIEHHOCTH

MacTepCTBa, TPYIOTH00HE;

- HHTepeC K pa3inu4yHbiM chepam
mpohecCHOHATTLHOM ACSITeTLHOCTH,

OBnazseHne yHUBEpPCAIbHBIMU y4EOHBIMU

MO3HABATENIbHBIMU JCHCTBUSIMHU:

a) 6a30BbIE JIOTHYECKUE TEHCTBHUS:

- CaMOCTOSITENbHO (HOPMYJIHPOBATH U
aKTyaJU31poBaTh NpoliIeMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK

WIM OCHOBAHUS /ISl CPaBHEHUS,

KJIacCU(pUKAIUU 1 00001IeHNS;

- ONpENeNATh LENU ACSITEeIHHOCTH, 3a/1aBaTh

napameTpbl ¥ KPUTEPHH UX JTOCTUKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH U

HNPOTUBOPEYHS B

paccMaTpUBaeMbIX SIBJICHUSX;

BHOCHTh KOPPEKTUBBI B
JeSITEIIbHOCTbD, OLICHUBATh

COOTBETCTBHE  PE3yJbTaTOB  IIEJSM,
OIIEHUBATh PUCKH MTOCIIEICTBUI

TESITeTTbHOCTH;

pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU

peleHIN )KU3HEHHBIX TTPOOIeM

0) 6a30BBIC UCCIICIOBATEILCKIE JICHCTBUS:

BJIaJICTh HABBIKaMH y4eOHO-

HCCIIEA0BATENbCKON U MPOEKTHOMN

JeSTENILHOCTH, HABBIKAMH Pa3peLICHUsI

npo0iem;

BBISIBJIATH IPUYMHHO-CJICICTBEHHBIC CBSI3H U

aKTyaJM3UpPOBATh 3a/1a4y, BEIIBUTATh TUTIOTE3Y

€€ peIIeHusl, HaXOUTh apTYMEHTHI JUIsI

JIOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh

napaMeTpbl U KpUTEPUH PEIICHHUS;

-BJIAJICTh METOJAMHU JOKA3aTEJIbCTB, AITOPUTMAMU DPELICHUS 3a4ay; YMEHHE
dhopmynupoBaTh OMpeEICHHUS,
MPOBOJUTH TOKA3aTEIbHBIE PACCYKIAEHUA B XOJI€ PEIIECHUA 3a1aY;

AKCMOMbI MW TCEOPEMBI, INPUMCHATH HX,

- YMETb ONEpUpOBaTh MOHATUSAMU: CTENEHb YHCIA, JOrapudM 4ucia; yMEeHHE
BBITMOJIHATH BBIYHMCIICHWE 3HAUYEHUH W 1peoOpa3oBaHUs BBIPAKEHHH CO

CTeNICHSIMH ¥ JorapudpmMaMu, Tpeodpa3oBaHusl  IPOOHO-PAIMOHATBHBIX

BBIPAXKECHHUI;

- yMeThb ONEpUpPOBATh MOHATUSAMHU: pPALUOHAIBHBIC, HPPALMOHAIBHBIE,
IIO0Ka3aTCJIbHbIC, CTCIICHHBIC, HOFapI/Iq)MI/IquKI/Ie,

TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

byHKIHS,
NPOM3BOIHAS, TIEPBOOOpa3HAsI, ONIPEICIICHHBIN HHTETPAI;

- -yMeTh HaXOJWTh IPOHM3BOJIHBIC AJIEMEHTAPHBIX (YHKIHHA, HCHOIB3YS
CIIPaBOYHBbIC MaTepHUajbl; WCCIEOBaTh B IMPOCTEHINMX CIydasX (YHKIMU Ha
MOHOTOHHOCTb, HAXOIUTh HAMOOJIBIINE M HAUMEHBIIINE 3HAYCHUSI (DYHKIMIA; CTPOUTH
rpadyKi MHOTOWICHOB C HCIOJIB30BAHMEM alllapaTa MAaTeMaTHYeCKOro aHallv3a;
MPUMEHSTh TIPOV3BOIHYIO IPH PEICHHM 3a/1ad Ha JIBWDKCHHE, pellaTh IPaKTUKO-
OpPHMCHTHPOBAHHBIC 33/1a491 HAa HAHOOJBIIME U HAUMEHBIIINE 3HAYCHMSI, HA HAXOXKICHHS
ITyTH, CKOPOCTH 1 YCKOPCHUSI,

- YMETh ONEPUPOBATh TMOHSTHSIMU: PAlMOHATbHAS (YHKIWSL, TTOKA3aTeIIbHAs
GbyHKIWS, CTCTICHHASI GbyHKIWS, JorapupMIIecKas byHKIW,

TPUTOHOMETpUYecKre (yHKIWMK, oOpartHble (YHKIMHM; YMEHHE CTPOHMTH TpPaUKH
W3y4YCHHbIX (YHKIMH, WCIONB30BaTh TpaguKd TPHU W3YYCHHH TPOLIECCOB M

3aBUCHMOCTEH, MPHU PELICHHM 337ad M3 JAPYTHX Y4eOHBIX NPeIMETOB M 3a7ad M3
PpeaTbHOM U3HU; BBIpaKaTh (POpMyJIaMH 3aBUCUMOCTU MEXTY BEIMUNHAMUY;
- YMETh pellIaTh TEKCTOBbIE 3a/la4d Pa3HbIX THIOB (B TOM YMCIIE HA IMPOLICHTHI,
JIOJI M YacTy, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBApOB U YCIIYT, HAIOTH, 33/1aul U3
00JacTi yrpapJeHus! JIMYHBIMUA M CEMENHBIMU (DMHAHCAMU); COCTaBJIATH BBIPAYKEHUS,
YPaBHEHUs, HEPABEHCTBA U MX CUCTEMBI IO YCJIOBUIO 33/1a4, UCCIIEA0BATh MOITY4YEHHOE
PpELIeHHE 1 OLICHNUBATh PABIONOI00HOCTh PE3YJIbTATOB;

- YMETh ONEpPUPOBATH MOHATHAMM: CpeaHee apudmernyeckoe, MeauaHa,
HauOoJblllee M HaMMEHbLIEe 3HAYEHUs, pa3Max, IJUCIepCHusi, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; YyMeThb W3BIEKAaTh, WHTEPIPETHUPOBATDH
nH(pOpMalLMIO, TPEACTABICHHYI0 B Ta0lMuax, Ha JAuarpaMMax, rpadukax,

- YMeThb ONEpUpOBaTh MOHATUSAMU: HempepbiBHAsA  (yHKIHS,
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aHaJIM3UPOBATH MOJyYEHHBIE B XO/1€ PELLICHUS
3a/1auu pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCJIOBHSIX;

-- YMETh [IEPEHOCUTh 3HAHUs B
MO3HABATENIFHYIO M IPAKTHYECKYIO 001acTH
KHU3HEICATEIILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MpeMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE U/IeH, IPEAJIaraTh
OPHUTHHAIBHBIE ITOJIXOJIbI i PELICHUS;

U CIIOCOOHOCTh UX UCIIONIb30BAaHUS B
[I03HABATEJILHON M COLIMAIBHOM IIPAKTUKE

OTPaXKAIOIIYyI0 CBOMCTBA peajbHBIX MPOLECCOB M SBJICHUH; IPEICTABIATH
MH(POPMALIUIO C JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM IrpaduuecKux METO/IOB U
AJIEKTPOHHBIX CPE/ICTB;

- YMETh ONEpUPOBATh MOHATHAMHU: CIYy4YallHbI OMNBIT W CIy4YailHOE
COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS; YMEHHUE BBIYUCISATH BEPOSITHOCTH)
C HCHOJb30BaHUEM TpapUIECKHX METOJIOB; MPUMEHATh (POPMYIIBI CIOKEHUS H
YMHOXCHHSI BEPOSATHOCTEH, KOMOMHATOPHBIC (DAKTHI U (OPMYJIBI TIPH PEIICHUH
3a1a4; OIIGHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; 3HAKOMCTBO CO
CIly4aliHBIMHM BEITUYMHAMHU; YMEHHUE MPHUBOJUTH MPHUMEPHI HPOSIBICHHUS 3aKOHA
OOJIBLINX YMCENT B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMEThb  ONEpPUPOBaTh MMOHATHUSAMH: TOYKA, TMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIA YTOJ, CKPEUIMBAIOLINECS TPSMbIE, APaIEIbHOCTH,
U TEePHEeHIUKYJSIPHOCTh MPSMBIX U TUIOCKOCTEH, YroJI MEXIY MPSIMBIMHU, YTOJl
MEXy IPSIMOH U IIOCKOCTBIO, YTOJ MEXTy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH
JI0 TUIOCKOCTH, PACCTOSIHUE MEKIY MPSIMBIMU, PACCTOSHHE MEXKIy IJIOCKOCTIMHU;
YMEHHE HCIOJb30BaTh IPU PEIICHUH 3a7ad HM3y4eHHbIe (PAKTHI U TEOPEMBI
IUTAHUMETPHH; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
MIOMOIIBIO TAOJIHUI M IHArPaMM; HCCIIE0BAaTh CTATUCTHUECKUE
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YMETb ONEPUPOBATh MOHATUSIMH: MHOTOI'DAHHMK, C€YEHHE MHOTOIpaHHMKA, KYO,
napajjieNienune];, Npu3Ma, NupaMpaa, Qurypa M IMOBEPXHOCTb BpallCHMS,
LWIMHAP, KOHYC, Mmap, cdepa, cedyeHus (GUIypbl BpallleHHs, IUIOCKOCTb,
Kacaromascss cepbl, IIIMHIPA, KOHYCA, IUIOMAAb IIOBEPXHOCTH NHpaMUIb,
MPU3MBI, KOHyCa, IWIWHApA, IUIomanb cdepbl, o0beM Kyba, MpsIMOYTOJIBHOTO
napajuleNienunesia, NUPaMUAbl, NPU3Mbl, LWIMHIpA, KOHyca, Iapa; yMEHHE
n300pakaTb MHOTOTPAHHUKU U MOBEPXHOCTU BpAILLCHUs, UX CEUEHHs OT PyKH, C
MIOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEACTB; yMEHHE
pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHHME PACIO3HABATH IPaBUIbHbIC
MHOT'OI'PaHHUKH;

- YMETb ONEepUPOBATH MOHATUSAMU: JIBHKEHUE B IPOCTPAHCTBE, MNOAO0OHBIE (HUTYPbI
B IIPOCTPAHCTBE; UCIOJIb30BAaTh OTHOIIEHUE IIIOIIAIeH MOBEPXHOCTEH U 00bEMOB
NOJ00HBIX (UTYp TP PEIICHUH 3a1a4;

- YMETb BBIYMCIIATH T'€OMETPHUUECKHUE BEJINYMHBI (UIMHA, YTrOJl, IUIOLIAab, 00BEM,
IUIOIIA/1b TOBEPXHOCTH), UCIIOJIb3YsI H3yUYEHHbIE (POPMYJIIBI U METOIBI;

- yYMeTb OHIEpUpOBaTh TOHATHSAMHU: MPSIMOYTOJbHas CUCTEMa KOOpAMHAT,
KOOPJIMHATBI TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA, CKAIAPHOE IIPOMU3BEICHUE,
yrojl MEXIy BEKTOpaMH, CyMMa BEKTOpOB, IIPOM3BEACHHE BEKTOpPAa HA YHCIIO;
HAXOJHUTh C IOMOINBIO HM3YYEHHBIX (OpMYNT KOOpAMHATHI CEPEIUHbI OTPE3Ka,
paccTosiHUE MEXy BYMSI TOUKAMU;

- yMeTb BbIOMpPATh NOAXOIAIIMN M3YYEHHBIH METOH JUIs pelieHHs 3ajauu,
pacro3HaBaTh MaTeMaTHUecKHe (aKkThl U MaTEMAaTHYECKUE MOJIENIU B MIPUPOIHBIX
U OOILIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOAUTH IPHUMEPHI
MaTEeMaTHYECKHUX OTKPBITUI POCCUMCKON U MUPOBON MaTEMATHYECKOU HAYKH.

- YMETb ONEepHPOBaTh MOHATHSIMU: ONpPEEICHUE, aKCHOMa, TEOpeMa, CIIEACTBHE,
CBOWCTBO, MNPH3HAK, JOKA3aTEILCTBO, PABHOCHJIbHBIE (OPMYINPOBKH; yMEHHUE
(¢opMynMpoBaTh OOpaTHOE U IPOTUBOINOJIOKHOE YTBEPKICHUE, IPUBOAUTH
IIPUMEPBI U KOHTPIPUMEPHI, UCIOIb30BaTh METOJ MAaTEMAaTUYECKOM HMHIYKLUY;
MPOBOJIUTH  JIOKA3aTeNIbHBbIE PACCYXICHHS NpPU PpEHIeHUH 3a]ad, OLCHUBATh
JOTMYECKYIO NPAaBUIBHOCTD PACCYXKICHHIH;

- YMETh ONEpPHpPOBATH MOHITHUAMHU: MHOXECTBO, MOJMHOXKECTBO, ONEpaIMy HaJ

MHOQXECTRAMU' VMEHUE NVCITOTKRRORATH TPOhPTWTCﬂ-MHO'}KﬂCIBﬁH_HLHJ_aJlg%DaT_HJlﬂ_



OK 02.
Hcmons30BaTh
COBPEMEHHBIC  CPEJICTBA|
IOMCKa, aHanu3a 41
WHTEpIpETAIIN
nHpopMarun u
nH(pOpMaIMOHHBIE
TEXHOIOTHHU IS
BBIITOJIHEHUS 3a1a4
npodeCcCuOHATBHON
eITEIbHOCTH,

B o6macTr 1IeHHOCTH HAYYHOTO MTO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH H OOIECTBCHHOU
HPaKTHKH, OCHOBaHHOT'O Ha Jrajgore KyJBTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MUPE;

- OCO3HAaHHWE LIEHHOCTH HAyYHOW JESTENBHOCTH, TOTOBHOCTh
OCYIIECTBIIAT HPOEKTHYIO u HCCIIEI0BATEIIbCKYIO
ACATCIIBHOCTb MHAUBUAYAJIBHO W B I'PYIIIIC.

Ognasienne YHHBEPCAIBHBIMH y4eOHBIMU
II03HABATEILHBIMU ICUCTBUSIMHU:

B) pabota ¢ uH(popmaIme:

- BIAAETh  HaBBIKAMU  IOJy4YeHUs  MHGOpPMALUH W3
MCTOYHHUKOB DPA3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBISTH
IOMCK, aHalM3, CHCTEMAaTH3alMI0 W  HHTEPIPETAIHIO
MH(MOPMAIIUK PA3INYHBIX BUAOB U HOPM NpECTaBICHUS;

- Cco3/aBaThb TEKCTbl B pa3IMYHBIX (opMaTax ¢ ydeToM
Ha3HaueHUs] MHOOPMAIMK W IEJNEBOH ayAWTOPUH, BHIOMpas
ONTUMAJBHYIO (HOPMY TpEACTABICHHUS U BU3YaTH3aIlHH;

- OLIGHMBATb JIOCTOBEPHOCTb, JICTHTUMHOCTh MH(pOPMALUH, e
COOTBETCTBHE MPABOBBIM M MOPAIbHO-ITHYECKUM HOPMaM;

- HCIOJB30BaTh cpencTaa nH(pOpPMAMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B PELICHHMH KOTHUTHBHBIX,
KOMMYHHWKATUBHBIX u OpraHu3alMOHHBIX 3aaa4 C
co0uoIeHIEM TpeOOBaHMIA SPrOHOMUKH, TEeXHUKH
0€30MacHOCTH, TUTHUEHBI, pecypcocOepex eHus, MPaBOBbIX H
THYECKUX HOPM, HOPM HH(OPMALTMOHHOH 0€3011acHOCTH;

- BIIAJCThH HaBbIKaMH pacro3HaBaHUs U 3allUThI
uHpOpMaLKu, HHPOPMALIMOHHON O€30MaCHOCTH JIMYHOCTH

- YMETb ONEpHUPOBATh MOHATUSMU: pallMOHATIbHAs (PyHKLUS,
HOKa3aTesbHas GyHKIHA, CTETeHHas

GbyHKIHSA, norapudmuygeckas GbyHKIHS,
TpUrOHOMETpUYeCKUe  (YHKIUH, OOpaTHble  (QYHKIIMU;
yMEHHE  CTpOUTh  rpaduku  H3y4YeHHBIX  (YHKIIHIA,
UCTIONB30BaTh Tpauku TpU H3YYEHHUH TPOLECCOB U
3aBHCHUMOCTEH, TNpU pelIeHUH 3a7ad M3 JPYruX Y4eOHbIX
OpeIMETOB M 3a/Ja4 W3 pealbHOW JKM3HM; BBIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MEKIY BETUUNHAMU;
- yMETh OTIepUPOBATh MOHATUSMU: TOXIECTBO,
TOXKJAECTBEHHOE IMpeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO,
cUcTeMa ypaBHEHMH M  HEpaBEHCTB, PAaBHOCWIBHOCTh
YpaBHEHUH, HEPaBEHCTB U  CHCTEM, palMOHAaJbHbIE,
UppanroHajIbHbIE, NIOKa3aTelbHbIe, CTETICHHBIE,
norapuMuyecKkue,  TPUTOHOMETPUYECKHE  ypaBHEHWUS,
HEpaBEHCTBA U CHCTEMBI; YMETh pellaTh YpaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C MOMOIIBIO PA3IHYHBIX TPUEMOB;
pemaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C NTAPAMETPOM;
NPUMEHSTh ypaBHEHUS, HEPABEHCTBA, WX CUCTEMBI IS
pelieHnss MaTeMaTHYeCKHX 3agad M 337ad W3 Pa3IHyHbIX
oOacTeil HayKH U pealbHOMN JKU3HHU;

- yMeTb CBOOOJHO OIEpUPOBATH MOHATUSAMM: JIBH)KEHHE,
napajulebHbI TIepeHOC, CHUMMETpPHsS Ha IUIOCKOCTH U B
NPOCTPAHCTBE,  IMOBOPOT,  IpeoOpa3oBaHHE  MOAOOMS,
nogoOHble  (UTypsl; yMeThb pAacHo3HaBaTh paBHBIE U
noo0HbIe (GUrypsl, B TOM 4YHCIE€ B NPUPOJE, HCKYCCTBE,
apXUTEKType; YMETb  HCIOJIb30BaTh  I'€OMETPUYECKUE
OTHOIICHHS, HAXOANUTh F€OMETPHYECKUE BEIHYHMHBI (JUTMHA,
yroi, miomiaas, o0beM) IpH PElICHUH 3aJad U3 JPyTrux
y4eOHBIX IPEIMETOB U U3 PEATbHON KU3HH
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OK 04.
DddexkTuBHO
B3alMOJJCUCTBOBATh "

paboTaTh B KOJJICKTUBE U
KOMaH/IC;

TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH u
CaMOOITpeICTICHHIO;

-OBJIa/ICHHE HaBBIKAMH Y4€OHO-HCCIIEI0OBATEIBLCKOMH,
MPOEKTHOM U COLMAIBHOM NEeSATEILHOCTH;
Ognanenue YHUBEPCATHLHBIMU
KOMMYHUKATHUBHBIMU JACUCTBUSIMHU:

0) coBMeCTHasI JIeATSIIBHOCTD:

- MMOHMMATh W MCIIOJIb30BATh MPEUMYIIECTBA
KOMaH/JHON W WHAMBHIYAJILHOW PabOTHI;

- MIPYHUMATH LIeNn COBMECTHOU
JIeITeNTIbHOCTH, OPTaHU30BBIBATH M KOOPIUHUPOBATH
JIEACTBUS 110 €€ JIOCTMXKEHUIO: COCTABIISTh
TUIaH JIUCTBUI, PACHpeeiiaTh POJIU C yIeTOM

MHEHUH YYaCTHHKOB OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloThI;

- KOODIMHUPOBAaTb M BBIIOJHATH PaboTy B
YCIIOBHSIX PEAIBHOTO, BUPTYQJIBHOTO U

KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIATH IMO3UTHUBHOE CTPATETHYECKOE
MOBEICHUE B PA3ITUYHBIX CUTYalIUsIX, IPOSABIIATH
TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

- YMETh OIepUPOBAThH TOHATUSIMU: CITYYalHBII OIBIT U CIy4YailHOE COOBITHE,
BEPOATHOCTh CIYYallHOrO COOBITHSA; YMETbh BBIYHCIATH BEPOSTHOCTH C
WCTOJIb30BaHUEM TPa(PUUECKHX METOAOB; MPUMEHSATH (OPMYIIbI CIOKEHUS
U YMHOXEHHSI BEpOATHOCTEW, KOMOMHATOpHbIE (akThl U (OpMYJIbl MpU
peIlIeHUH 3a/1a4; OLECHUBATh BEPOSITHOCTH PEANIbHBIX COOBITHIL; 3HAKOMCTBO
CO CIy4yailHbIMU BEJIMYMHAMM;, YMEHHE NPUBOJIUTH MPUMEPHI IPOSBICHUS
3aKOHA OOJBIIMX YKCEN B MPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHITUSIMU: CTEHEHb C LEIBbIM

HoKa3aresieM, KOpPeHb HaTypajJbHOW CTENEeHH, CTENeHb ¢
paLOHAIbHBIM ~ IIOKa3aTeseM, CTENeHb C JeHCTBUTENbHBIM
(BeIlECTBEHHBIM)  IIOKa3aTeneM, Jorapudm umcia, CHHYC,
KOCHHYC U TaHI'€HC ITPOM3BOJILHOTO YHCIIa;

- YMeTh CBOOOJHO ONEPHPOBAThH MOHATUAMU: IrpaduK (YHKIMH,

oOpatHast (PyHKIMS, KOMIO3ULUS (DYHKIMM, THHEHHAs QyHKIHA,

KBaJipaTuuHas  (yHKUuMS, cTeneHHas (yHKIUS C  LEJIbIM
MoKaszaTeneM,  TPUTOHOMETpUuYeckne  (yHKIuMH, oOpaTHbIE
TPUTOHOMETPUYECKHE (byHKIMH, MOKa3aTeIbHas u

aorapudmuyeckast QyHKIUH, YMETh CTPOUTH TpaduKu (HyHKIIUH,
BBINOJIHATH PeoOpa3oBaHus TpapHuKOB QYyHKIIMHI;

- yMETh WUCIOJIb30BaTh TpaduKd (QYHKIUH Ui W3y4YCHUS
MPOLECCOB U 3aBUCHUMOCTEH MpU pELIeHUM 3aJad M3 APYTHX
y4eOHBIX TPEJIMETOB M W3 peabHOM IKM3HHU; BBIPAXKATh
bopMyiaMu 3aBUCUMOCTH MEKIY BETMINHAMMT;

- cBOOOIHO ONEPUPOBATH MOHATHUSMHU: UYETHOCTh (DYHKIUH,

NEPUOANYHOCTh  (PYHKIMH,  OrPaHWYEHHOCTh  (DYHKIUH,
MOHOTOHHOCTh ~ (DYHKIMH, OSKCTpeMyM (QYHKIUM, HauOoJbilee U
HaVMEHbILlee  3HAYCHUS GbyHKIMN Ha HPOMEXKYTKE;

- YMETh MPOBOUTH KCCIIEIOBaHNE (PYHKIINY;

- YMETb HCIIOJIb30BaTh CBOWCTBA U Tpa(uKu (PyHKIMIA ISl pEleHus YpaBHEHUIH,
HEpaBEHCTB U 3a/iay C MapaMeTpamMy; n300paXkaTh Ha KOOPAMHATHOM IUIOCKOCTH
MHOKECTBA PEILICHNI YpaBHEHHI, HEPABEHCTB U UX CHCTEM
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OK 03.
[InanupoBats u
pealin30BhIBaTh
COOCTBEHHOE

npodeccuoHanibHoe U
JUYHOCTHOE  Pa3BUTHE,
IIpeAIPUHUMATEIBCKY IO

JeSITeNIbHOCTD B
npodeccnoHanbHOM
chepe,  UCIOIB30BATh
3HaHUA IO TPaBOBOH U
¢buHaHCOBOU
IPaMOTHOCTH B
Pa3IMYHBIX >KU3HEHHBIX
CUTYaIUsX;

OK 05.
OcymiecTBISTh YCTHYIO
u MMUCEMEHHYIO
KOMMYHHKAITUIO Ha
rOCyapCTBEHHOM
SA3bIKE Poccuiickoit
denepauu ¢ y4ETOM
0coOeHHOCTEH
COIMATILHOTO u
KyJbTYPHOTO
KOHTEKCTA,

B o6mactu 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHUSL:

-~ c()OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OITHYECKOTO
MIOBEJICHHUS;

- CIIOCOOHOCTH OIICHHMBATh CHUTYallMI0O M NPUHUMATh OCO3HAHHBIC
pEILIEHUs, OPUEHTHUPYSICh HAa MOPAIbHO- HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaZa B IOCTPOCHUE YCTOHYMBOTO OYAyILETro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTEISIM M (WIN) IPYyTUM
YI€HaM CEMbH, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O IMPHUHSITHS
LIEHHOCTEN CEMEWHOM JKU3HU B COOTBETCTBUU C TPAAMLMAMU HApOIOB
Poccuu;

OBnazneHue yHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSAMH: )
caMOOpraHu3aLus:

- CaMOCTOSTENIBHO OCYILECTBIISTH IO3HABATEIBHYIO JEATEIBHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a1a4H
B 00pa3oBaTeIbHON AEATEIBHOCTH U JKU3HEHHBIX CUTYaIUX;

- CaMOCTOSATEIBHO COCTaBIATh IUIAH PELIEHHUsS MPOOJIEMBbl C YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANIOYTCHUN;
- 1aBaTh OLICHKY HOBBIM CUTYyalLlUsIM;

CHoco0CTBOBATh (HOPMUPOBAHHUIO U TMPOSBICHUIO IMPOKOH SPYAULIUH B
pasHeIX ~ 00JacTsIX  3HAHWHM,  TOCTOSHHO  TIOBBIIATH  CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBIA YPOBEHB;

6) CaMOKOHTPOJIB!

UCTIOJIb30BaTh TPUEMBbl pedIeKCHH Uil OLEHKH CHTYyalluH, BBIOOpa

BEPHOTO PELICHHUS;

- YMETh OTICPUPOBATH MOHATHSIMU: cpenHee
apupMeTH4YECKoe, MeauaHa, HanOoJIbIIIEe u
HaUMCHbBIIIEE  3HAYCHHs,  pa3Max,  JUCIEPCHs,

CTaHAAPTHOC OTKIIOHCHUEC YHCJIOBOI'O Ha60pa; YMCHUEC

W3BJICKATh, HWHTEPIPETUPOBATH nH(pOpMaIHIo,

NpEeACTaBICHHYI0 B TaOiNMIax, Ha JAdarpamMMax,

rpadukax, OTpaXkarolIyl0  CBOWCTBa
NPOIIECCOB U SIBJICHUI; NMPEACTaBIATh HHPOPMALIUIO C

IIOMOIIIBIO Ta6J'II/IH u

peabHBIX
JHarpaMM; HCCJIEeA0BaTh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaUIeCKUX METOJIOB M AJIICKTPOHHBIX CPEIICTB;

- YMETh ONEpPUPOBATh MOHATUSIMU: TOUYKA, NpsMasi,
IJIOCKOCTh,

IIPOCTPAHCTBO,  ABYT'PAHHBIN

napajiyiIeJIbHOCTb n

yrou,
CKPEILMBAIOIIUEC  IPSMBIE,
HNEPIEHIUKYJIIPHOCTh NPAMBIX M IIIOCKOCTEH, yroi
MEXy IPAMBIMH, YTOJ MEKIY NPSAMOU U ILUIOCKOCTBIO,
YIOJI MEXIY IUIOCKOCTSMH, PACCTOSHHE OT TOYKH [0
IJIOCKOCTH, PACCTOSHHUE MEXAY IPAMBIMH, PACCTOSTHUE
MEXy ILUIOCKOCTSIMU;

- YMETb UCIOJB30BaTh NPU PEILIEHUU 3a]]a4 U3YUEHHbIE
(bakThl U TEOpPEeMbl TUIAHUMETPUHU; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYXKAIOIIETO MUPA

36




- YMETb OLEHUBAaTb PUCKU U CBOEBPEMEHHO IPUHUMATDH PELICHUS
10 UX CHUKEHUIO;

B) SMOUHOHAITBHBIN WHTEILIEKT, MpEaoNaaratomum
c¢(hopMHUPOBAHHOCTH:

BHYTPEHHEl MOTHBALMM, BKJIIOYAIOLIEH CTpEMJIEHHE K JOCTHXKEHUIO
LEeJIH U yCNEXy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JI€HCTBOBATb,
HUCXOJS U3 CBOMX BO3MOXKHOCTEH;

- DMIIaTUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBEHOE
COCTOSSHME  JApPYTUX, YYUTBIBaTh €ro0 MpPU  OCYLIECTBICHUH
KOMMYHHKAIIMH, CHOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIIMNX CIIOCOOHOCTD BBICTpAanBaATb
OTHOLICHUA C APYTrUMHU JIIHOIbMU, 3a6OTI/ITI)C$I, IMPOABJIATD UHTCPEC U
pas3pemaTh KOHPIUKTHI
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4.2. CTpyKTypa ¥ NpUMeEPHOE COAEPKAHUE OLIEHOYHBIX MATEPHAJIOB
JJIS1 IPOMEKYTOYHOM aTTecTalluu 1Mo yueOHoMYy npeamery «MaremaTuka»

[IpoMexyTouHol arTecTanmei mo ydeOHOMy mpenmery «MaTtemaTuka»
ABJsieTCA dKk3ameH. JlJisi mpoBeleHUsl dK3aMeHa pa3padaThIBAOTCS KOHTPOJILHO-
OIICHOYHBIE CPEJICTBA .

DK3aMeH OpPUEHTHPOBAH HA MUCBMEHHYIO (pOpMy MPOBEACHUS, KOTOPas BKIIOYAET
MACbMEHHOE PEIICHUE 33/1a4n

Ha BbInoIHEHHE MUCHMEHHOM IK3aMEHAIMOHHON paboThI IO MaTeMaTuKe Jaercs 4
acTpoHOMHYeCKHX 4aca (240 MUHYT).

Dk3aMeHalMoHHas paboTta coctouT u3 10 3amaHuid.

[Ipy BbIMOSHEHUU 3aaHuil  TpeOyeTcs MPEACTaBUTh XOJ PEIICHHUS U YKa3aTh
MOJTYYEHHBIA OTBET.

[IpuMepHBIi TTepeyeHb TeM, BBIHOCUMBIX Ha UTOTOBYIO aTTECTALUIO

| cemecTp

1. OnpeneneHre UEAbIX U pallUOHAIBHBIX, IE€UCTBUTEIBHBIX YACET

2. Ompenenenne mporeHTa. HaxoxaeHne mporeHTa oT Yrcia, Yucia Mo
MPOLICHTY

3. Ompenenenne MOy YUCIIa

4. OrnpeneneHne KOMIIEKCHOTO yucia. CaoKeHue KOMIUIEKCHBIX YHCEl.
YMHOXEHHUE U JI€JIEHNE KOMIIJIEKCHBIX YHACET

5. I'eomeTrpuueckoe npeacTaBieHue KOMIIEKCHBIX YHCEN

6. OmnpenencHue paguaHHON MEpHI yIila, CHHyca, KOCUHYyCa, TAHTeHCa U
KOTaHTreHca uncia. BpamarensHoe npmxenue. YucioBas OKpy>KHOCTb

7. 3HadyeHus TpuroHoMerpuyeckux GyHkumii 1uis yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (HOPMYII
IIPUBEACHUS.

9. 3amuck hopmys cHHYCa U KOCHUHYCA ABOMHOTO yIJia; GopMyJI MOJIOBUHHOTO
yria

10.3amuck popMyI cuHyca, KOCHHYCa U TAHT'€HCA CyMMbI U Pa3HOCTH JIBYX
YTJIOB

11.TTpeoOpa3zoBanus CyMMbI TPUTOHOMETPUYECKUX (PYHKIMIA B TPOU3BECHUE U
POU3BEIEHUS B CyMMYy. BripaxeHue TpuroHoMeTpuyeckux GyHKIUNA yepe3
TAHI'€HC TIOJIOBUHHOTO apryMeHTa

12.®yukIms y = SIN X 1 Y = c0S X, UX OCHOBHBIC CBOMCTBA U TPadUKH.
OyHkuu y = 19 X, y = ctg X, uX cBoicTBa 1 rpaduKu

13.Onpenenenue apkcuHyca, apkKKOCHHYCa, apkTaHreHca uncia. Pemenue
IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUI

14.PenieHre npocTeMIINX TPUTOHOMETPUUECKUX HEPABEHCTB



15.Onpenenenue pyHKINUM, €€ 007IaCTH OMPEICITICHUS 1 MHOKECTBA 3HAUCHU;
rpaduka ynkuuu. [Tocrpoenue rpadpukoB GyHKINN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMuU

16.3anuck CBOMCTB (yHKIIUHA: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTb, IEPUOINYHOCTh. Haxoxk1eHne mpoMexXyTKOB
BO3pacTaHus U yObIBaHUS, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAUEHHUSI, TOUEK
IKCTpEMyMa

17.0mnpenenenue odbpatHbix pyHkiuil. Haxoxnenue obiactu onpeneneHus u
oOnactu 3HaueHU oOopaTHoit pyHkuuu. [locTpoenue rpadpuka oOpaTHOI
byHKIMHA

18.I1IpeobpazoBanue rpagukoB. Pemenue ypaBHeHUI rpa@uecKuM CIIOCOOOM.
Pemenne HepaBeHCTB rpaguecKUM CIIOCOOOM.

19.0mnpenenenue KOpHs N-0M CTETIEHU U €r0 CBOWCTB.

20.I1peoOpa3oBaHre UppaMOHAIbHBIX BhIpAXKEHUN. BhIunciaeHne KopHs U3
KOMIUIEKCHOI'O YHClia

21.0Omnpenenenne gorapudma, IECITUIHOTO U HATYPaJIbHOTO JIorapudmMa.
3anuce OCHOBHOTO JIOrapu(pMUUYEcKoro ToxaecTsa. CBoiCTBa Jorapu@mos.
[Iepexon kK HOBOMY OCHOBAHUIO

22.0Onpenenenne pynkiuu. Haxoxaenue 3nauenuit pynkuuu. [loctpoenue
rpaduKOB TMHEHHON, KBaAPATUIHON (PYHKITHI

23.1TokazarenpHas ¢hyHkuus, ee cBoiicTBa [locTpoenue rpaduka
MOKa3aTeIbHON (DYHKIINH

24 Jlorapudmuueckas ¢yHKIiwus, ee cBoicTBa. [loctpoenue rpadukos
jgorapupMuyecKux QyHKIHMA

25.I1okazarenpHBIC ypaBHEHUS, HEpAaBEHCTBA. Pelenne pa3nuyHbIX BHIOB
MOKa3aTeIbHBIX YPaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckrie ypaBHeHus, HepaBeHCTBA. CHCTEMBI JJOTapruhMUUECKUX
ypaBHEHUN. AJTOPUTM PEIICHUs Jorapu(MUIECKUX HEPABEHCTB

Il cemecTp

1. PacnosioxeHue NpsMbIX U IJIOCKOCTEN B MPOCTPAHCTBE

2. IMapamiensHOCTB IPSIMBIX B TIpOcTpaHCTBE. [lapanienbHOCTh IPsMO 1
IIJIOCKOCTH

3. IMapamiensHOCTH TUIOCKOCTEN

4. Ky0 u ero ceyenust. Yroia MEXIy ABYyMs MPSMBIMH. YTOJ MEXKIY MPSIMON U
IIJIOCKOCTBIO

5. IlepnieHauKyISIPHOCTD MPSMBIX B MpocTpaHcTBe. [lepnenauKyasipHOCTh
IIPSAMOM U TNIOCKOCTHU



6. Teopema o Tpex neprneHAUKYIsApax. [[ByrpaHHbIi yrom.
[lepneHAUKYISIPHOCTD IIOCKOCTEN

7. OmnpeneneHrie OCHOBHBIX MOHATUN KOMOMHATOPHUKU: IEPECTAHOBKH,
COYETAHMSI, pa3MEIICHUS

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

9. 3anuck popmyssl OnHoMa HeioToHA. AHANMN3 CBOMCTB OMHOMUHAIBHBIX
ko3 bunreHTOoB

10.CgoiicTBa OuHOMUHATBHBIX KO PuimenToB. Tpeyronsauk [lackans

11.]lekapToBa cucTeMa KOOpAMHAT Ha MIockocTu. OTnpeenienrne BeKTopa,
MOJTyJISI BEKTOpa

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

13.Paznoxenue BekTopa no HarpasieHusM. OnpeneneHre yria MexIy AByMs
BEKTOpaMu

14.BpruncieHne KOOpJUHAT BEKTOPa, CKAJIIPHOTO MTPOU3BEIEHUS BEKTOPOB

15.Pa3noxeHue BeKTopa o KOOpIMHATHBIM BekTopaM. Benenue Gpopmyiibt
PacCTOSTHUS MEXAY JBYMS TOUKaMHU

16.BeiBo ypaBHEHUI cepbl, MIOCKOCTH U MPSMOMA

17.0Onpenenenre MHOTOIPAHHHUKA M €TI0 OCHOBHBIX 3JIeMEHTOB. OnpesieieHue u
NOCTPOEHUE NPSIMOM M HAKJIIOHHOU pu3Mbl. Omnpenenenrue NpaBUIbHOM
MIPU3MBI

18.0Ompenenenre U NOCTpOSHUE NapaljIesienumnena, Kyoa

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

20.0Ompenenenne U TOCTPOCHUE MTUPAMU/IBI, TPABUILHOM MAPAMHUIBI
yCEUEHHOW MUPaMHIbI, TETPadpa

21.TlpaBunbHbIE MHOTOTpaHHUKH. [IpencTaBieHne o mpaBUIbHBIX
MHOTOTpaHHHKaX (TeTpa’ap, KyO, OKTa3ap, AOJAEKaIp U UKOCAIP)

22.0Onpenenenne u rpapudeckoe nzodpaxenue: chepsl, ieHTpa chepsl,
paauyca chepsl, tuamerpa chepbl

23.0npenaenenue u rpadguueckoe n3o0pakeHue: 1mapa, IeHTpa mapa, pajanyca
nrapa, IuaMeTpa mapa

24.YpaBHeHue cepsbl, BBIBOJ ypaBHEHUS cepbl B IPSIMOYTOJIbHON CUCTEME
KOOpAMHAT

25.B3anmHoe pacronokenre cepbl U MIOCKOCTH: HE UMEIOT O0IINX TOYEK,
MMEIOT MHOYKECTBO OOIIMX TOYEK, OJHa 001mas Touka. ['paduaeckoe
MU300paKeHUe

26.KacarenbHas JI0CKOCTH K cdepe: TeopemMa, JoKa3aTeaIbCTBO, 00paTHas
Teopema

27 .Ilnomanb chepsl



28.0mnpenenenue KacaTebHOM K cepe, TOUKU KacaHUs

29.B3anmMHO€ pacronoxeHue npsiMout u chepol

30.11IapoBoii cermeHT

31.1apoBoii ceKkTop

32.111apoBoii cioii

33.0Omnpenenenne u rpagpuiyeckoe H300paxeHue: HUINHAPaA, 00pa3yIoIUuX
HWJIMHAPA, OCH LUJIUHIPA, OCHOBAHUH IIMJIMH]IPA, BBICOTHI LIMJIMHIPA,
paauyca, TuaMeTpa [MUJIUHIpA.

34.Onpenenenne u rpapuIecKoe H300paKEHUE: OCEBOTO CCUCHHUSI, CEUCHUS
WIMHPA NEPICHIUKYIISIPHOM K OCH TUIOCKOCTBIO.

35.I1psimoii KpYyroBOM MUITHHIIP.

36.Pa3BepTka O0OKOBOI MOBEPXHOCTH HIWJIMHIPA.

37.®opmyna 1uionaa 00KOBOM MOBEPXHOCTH IMIIMHIPA.

38.®opmyna TIoaau MOJTHONM MOBEPXHOCTH IIUINHIPA

39.0Omnpenenenne u rpapuieckoe n300paxeHue: KoHyca, 00pa3yromnmx KoHyca,
OCH KOHYCa, OCHOBaHUS KOHYCa, BEPITNHBI KOHYCa, OOKOBOI MTOBEPXHOCTH
KOHYCa, BEICOTHI KOHYCa, CEYCHHUS KOHYCA.

40.OmnpeneneHue O0KOBOM, TIOJHOM OBEPXHOCTH KOHYCa, (hopMyIa
HAXOXKJEHUS TUIOMAA OOKOBOMH, MOJHOM MOBEPXHOCTU KOHYCA.

41.Omnpenenenue u rpadpuyeckoe N300pakeHre: YCEYEHHOTO KOHYCa,
OCHOBaHUIl YCEUEHHOI'0 KOHYCa, BBICOThI YCEUEHHOTO KOHYca, OOKOBOM
MOBEPXHOCTU YCEYEHHOT'0 KOHYyCca, 00pa3yIoIIUX YCEYEHHOTO KOHYyCa.

42.0OmnpenencHue OOKOBOM, TIOJHOM MOBEPXHOCTH YCEUCHHOTO KOHYCA,
dbopmyIia HaXOXKJIEHUS TUIOMAA OOKOBOM, MOJHON MTOBEPXHOCTH
YCEUEHHOTO KOHYyCa

43.0mnpenencHue Mpou3BOIHON QYHKIINN, €€ TEOMETPUIECKOTO |
busudeckoro cmpicna. M3ydenne npaBui u hopmyn nuddepeHIIupoBaHUs
OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIIHIA

44.OmnpeneneHue BTOPOIl MPOU3BOIHOM, €€ TEOMETPUUECKOTO U (PU3UIECKOTO
cMbIciia. Berunciienne npon3BogHOM 00paTHOM M CIIOKHOW (PYHKITUN

45.BbiBos1 ypaBHEHUS KacatenbHOU. [IpuMeHene npon3BoIHOM K
UCCIICIOBAHHIO (PYHKITMH U TTOCTPOCHUIO TPAPHUKOB

46.0mpeaeneHue nepBooOpa3HO, HEOTIPEACICHHOTO | ONPEICIEHHOTO
WHTEerpasna

47 TlpumeHeHne onpeaesIeHHOTO HHTErpasia i HaXO0XKISHUS TII0IA !
KpuBOJMHEHOM Tpanenuu. ®@opmyna Herotona—IJleitbania

48.T"eomeTpruecKuii CMBICI ONPE/ICIIEHHOTO MHTETpaia. Berarcienue miomaaei
KPUBOJIMHEWHBIX TPAIICLAN



49.Bpruucnenrue oobema Ky0a, IpsSMOYTOJIBHOTO Mapajieienumne/a, Ipru3Mbl,
HUJIMH]IpA

50.Brruncnenne oObemMa MUpaMHIbI, KOHYCa, Imapa

51.Brrunicnenue MiIomaan MOBEPXHOCTU MIMHIPA, KOHYCa, Chepbl

52.0Omnpenenenne coObITUSI, BEPOSATHOCTH COObITHS. CIIOXKEHUE U YMHOXKEHUE
BeposiTHOCTEN. McnibiTtanusa bepryim

53. luckperHas ciayyaiiHas BeIMYMHA. 3aKOH pacipeieNieHus ClIy4yaiHoMl
BEJINYHHBI

54.I1peobpa3oBanre ypaBHEHU 1 HEPABEHCTB B PABHOCUIIBHBIC TAHHBIM.
Pelienrie palimoHaIbHBIX, UPPALIMOHATBHBIX, IOKA3aTEIIbHbIX,
JorapuPMUYECKUX, TPUTOHOMETPUUECKUX YPABHEHUM U YPAaBHEHUH C
napameTpamu

KpuTtepun o1ieHKH BbINOJIHEHUS] pa00ThI

OneHka Yucno 3agaHui,
HE0O0XO0IUMOE ISl TOTYUYEHUS OIICHKU
«3» 5-6
(YI1OBIIETBOPUTEIHHO)
«4» (xoporto) 7-8

«5» (OTIMYHO) 9-10
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