MHUHOBPHAYKH POCCUH
OeneparbHOE FOCYAapCTBEHHOE OIOKETHOE
00pa3oBaTeNbHOE YUPEKIEHHE BEICIIETO obpazoBaHus

«YXTHHCKHH rocy1apcTBeHHBIH TeXHuYecKHi YHHBEpCHTET»

(YI'TY)

Wupycrpuansrslit uactutyt (CI10)

_. 5] (M. O. damusnug)
g ,,)j‘?/’/ »_lllfe el 2047 T
4 i — Y
== | E.I. Bockpecencxuii
//' k d
<7 (nomnwcs) (M. O. damunus)

« ﬂ» WW 203_/2.

e

Vw/ D5 Z@Mﬂ%{éz@

(noanucs) (M. O. Damuus)

« » 20 T

PABOYASA ITPOTPAMMA

Y4eOHBIH npenmer: Maremaruxa
Wnnexc yueGHoro VIIILO1
IIpeaMeTa:
CnenuansHoCTS: 21.02.03 CoopyxeHue u sKCILTyaTanus rasoHedTEIpOBOIOB
rasoHe(TeX paHHIIHII] e )
©@opma 0OyueHuUs: O4Has OOKYMEHT NOAMUCAH
SNEKTPOHHOW NOANNCHIO
Kypc(s1): 1
CeMeCTp(BI)Z 1,2 CepTudmkat: 00D89FBB7FFES2E81D752BD08674946A81
Bnapgeneu: AruHeit PycnaH BukropoBuy
[HevictuteneHx: ¢ 07.08.2023 oo 30.10.2024
\_ J




Paboyas mporpamMma cocTaBIeHa B COOTBETCTBHE G TpeboBanuamu  DenepanbHOro
TOCYNApCTBEHHOTO ~ 00Opa3sOBaTENbHOrO — CTAHAAPTA  CPEQHEro  OOMIEro o0pa3zoBaums,

yrBepxaeHHoro IIpukazom Munobprayku Poceru ot 17.05.2012 Ne 413.

PaspaGoTuux fZ&b”ﬂMZM/ﬂQ ) npenoaasarens UU (CIIO).

PaccMotpeHo Ha 3acenmanmu
IIPEIMETHO-LIMKJIOBOH KOMHCCHH meTonuyeckoro cosera MU (CITO)
Hara, HOMep ®HO Ionmics Hara, Homep 015(0] IToanuce
IIPOTOKOJIA npeacenarens | TpeacenaTens MPOTOKOJIa Ipencenarens | mpeacenarens
ITIK TIHK coBeTa COBeTa
[Ipotoxon ot | £ & Y - [Ipotokon ot |4 _—
Pa P e 73 f}zr—fga&ﬁf@ ¢§ 7(”4—‘{;{}’.-/0,/:7 g"/yff[f{‘c;ﬂi.fj (-77 o —
Ne o¢ Ne v~ Gia i
IIporokon or | £ 4 Ilpgrokon ot AL Lhceteete—7
2606 4% | ° / ;f'? V4 4 < = -
Ne 5 /éﬁém;tq_ N 73 'f e
IIpoTokon or IlpoTokon ot
N Ne
Ilpotokon ot Ilpotokon  or
N Ne
COI'JTACOBAHO
3am. mupextopa mo UMP UK (CI1O) ? J— H. B. Yypununa

3am. mupexTopa o YP U (CIT1O) @/ A. H. PsGeBa




COJIEP)KAHUE

1.Tacmopt pabouelt  mporpaMmbl  y4eOHOro  MpeaMeTa
«Marematnka»

2. CTpyKTypa U coaepkanue yueoHoro mpeamera «MareMmaTuka»

3. YcnoBust peanmuzamuu  pabouedl  TporpaMmbl  yu4eOHOTO
npeamera «MaremaTruka»

4.KoHTpoJIb M OILIEHKa pPE3yJbTaTOB OCBOCHUS Y4eOHOTO
npeamera «KMaremaTuka»

CTp.

13

29

31



4

1. MACIHHOPT PABOYEM NIPOTPAMMBI YYUEBHOI'O NPEAMETA
«MATEMATUKA>»

1.1. Ob6aacTh npuMeHeHHUs1 padoueii MporpamMMbl

Pabouass mporpamMma y4eOHOro MpeaMeTa SBISETCS YacTbl0 OCHOBHOMU
npodeccruonanbHON 00pa3oBaTeIbHON MporpamMmel 1o crnenuanbHoctu 21.02.03
Coopy>keHue 1 dKCIUTyaTalus ra30HeTenpoBOIOB U ra30HePTEXPAHUIIUIII.

[Iporpamma paspaborana B coorBerctBun ¢ ®PI'OC COO, Ha ocHOBe
TpeboBanuii denepanbHoii 00pa30BaTENbHON MPOTrpaMMbl CPETHETO OOIIETOo
00pa3oBaHusl.

1.2. Mecto yuyeOHOro mpeaMeTra B CTPYKType o0Opa3oBaTe/ibHOM
MPOrpamMMblI

YueOubiii peamer «MaremaTuKa» OTHOCUTCS K MPOQHIbHBIM Yy4eOHBIM
npeaMeTaM  0011eoOpa3oBaTeNbHOW  MOJATOTOBKM.  YYeOHBIH  mOpeaMer
«Marematrka» u3ydaeTcs Ha yriyOJIeHHOM ypOBHE.

Ocoboe 3HayeHue Y4yeOHBIH mNpeaMeT HMeeT Mpu (OPMUPOBAHUM U
pa3BUTUU OOIMIMX U MPOPECCHOHATBHBIX KOMITETECHIIHI:

OK O01. BeiOupats cmocoObl pemieHds 3a1ad  NnpoQeccHOHATbHON
JESTEILHOCTH MMPUMEHUTEIHFHO K PA3TUIHBIM KOHTEKCTaM

OK 02. Ucnonws3oBaTh COBpEMEHHBIE CpEIACTBA TIOWCKA, aHaIM3a W
UHTEpIpeTanuu HHGOPMaIuu U WHHOPMAIMOHHBIE TEXHOJIOTUH JIJIsl BBITIOJTHEHUS
3a51a4 mpodecCuoHaTbHON NeITeTbHOCTH.

OK 03.IInanupoBath U pearn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
JMYHOCTHOE pasBuTHE, NpeIIPUHUMATETHCKYTO JeSITEIIEHOCTh B
npodeccuoHanbHON cdepe, UCIOoIb30BaTh 3HAHUS IO MPABOBOW M (DMHAHCOBOU
I'PaMOTHOCTH B Pa3JIUYHBIX KU3HEHHBIX CUTYaIUsX.

OK 04. DddexTuBHO B3auMojelCcTBOBaTh M pabOTaTh B KOJJIEKTUBE U
KOMaH/Ie.

OK 05. OcymiecTBisaTh YCTHYH0O W THUCHBMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoii denepauuy ¢ y4eToM OCOOEHHOCTEN
COIMATILHOTO U KYJBTYPHOTO KOHTEKCTA.

[IK 2.1. OGecneunBaTth NPOBEACHHE TEXHOJOTMUYECKOTO Ipoliecca
TpyOONIPOBOHOTO TPAHCIOPTA, XPAHEHHWS] W paclpenesieHus rasza, HedTH u
He(PTEnPOIyKTOB.

CornacHo ydebnoro miaHa mo crneruainsHoctd 21.02.03 CoopyxeHue u
OKCIUTyaTallsi ~ ra30HEPTENMPOBOJOB U Ta3oHE(TEXpPAaHWIMI  KaKIbIHA
00OydJaromuicsl BBITIONHSACT WHIANBUAYATbHBIA MPOEKT MO OJHOMY W3 YYEOHBIX
npeaIMeToB 001eoOpa3oBaTeibHOM  moaroroBku (B ToM umciae no YIIIT.00
Maremaruka):
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WuauBuayanbHbId IpoekT (MpeaMeToM He sBisgercs) — 32* gaca.

*He BXOAUT B YUEOHYI0 HArpy3Ky oOydaronmxcs o yueOHoMy npeamery «MaTeMaTHKa»

1.3. TpeGoBanus K pe3yibTaTaM OCBOEHHs y4eOHOI0 MpeaMeTa

B pamkax ocBoeHus conepxkaHusi ydeOHoOro mnpeamera «MaTemaTHKa»,
o0ecreunBaeTcsi JOCTHXKEHHE O0YYaroIMMUCS JTUYHOCTHBIX, METANpPEeIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB:

ILnanupyemsle
pe3yJIbTaThl
OCBOCHUS

OcHOBHbIE MOKA3aTeJIU OIleHKH pe3yJibTaTa

.]IM'IHOCMHblepe3lebmambl, 6 mom uucie.

B yactu -c(hOpMHPOBAHHOCTh TPAXKIAHCKOM TMO3ULIMK  OOydarollerocs Kak
rpaKIaHCKOr0 AKTUBHOTO M  OTBETCTBEHHOTO WIEHA POCCHICKOro  OOIIecTBa,
BOCIIUTAHUSA IpEJCTaBICHUEe O MaTeMaTHUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BbIOOpBI, OMPOCHI W APYroe), yMEHHE B3aUMOJCHCTBOBATh C
COLIMANTbHBIMA HMHCTUTYTaMU B COOTBETCTBUM C WX (QYHKIUSIMH U
HA3HAYCHHEM.
- c(OpPMHUPOBAHHOCTh POCCHMCKOW TPa)KJTaHCKOW HICHTUYHOCTH,
B uactn YBOKEHUS K TMPOIUIOMY W HACTOSIIEMY POCCHUHUCKON MaTeMaTHKH,
NATPHOTUYECKOT0 | yjeHHOCTHOE OTHOIIICHUE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCHHCKMX  MAaTeMaTHKOB W  POCCHHCKOH

MaTeMaTUYECKOM IIKOJIbI, UCIOJIB30BAHUE ITUX AOCTHKEHUU B JIPYTHUX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH,

B yacTu 1yxoBHO-

- OCO3HaHUe ITYXOBHBIX LeHHOCTEH POCCHUICKOTO Hapoa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3THUYECKOTO TOBEACHHUS,

HPaBCTBCHHOT'0 CBSA3aHHOI'O C IIPAaKTMYECKUM IPUMEHEHUEM JOCTMKEHMM Hayku |
BOCIIMTAaHUSA JeATETLHOCTBI0 YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOHYMBOTO OyIyIIEro;
- 3CTETUYECKOE OTHOIICHHUE K MUY, BKJIIOUasl SCTETUKY MaTeMaTHYECKUX
B uacTn 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUW, PacCyXKICHUH,
ICTETHIECKOr0o BOCITPUUMYHBOCTh
BOCIIMTAaHUA K MaTEMAaTHYECKUM aCIleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,
- c(OpMUPOBAHHOCTh YMEHHS NPUMEHATh MAaTeMaTHYECKHE 3HAHUS B
B uactn WHTEpecax 3I0pOBOTO M 0€30macHOro oOpasza KM3HU, OTBETCTBEHHOE
¢usndeckoro OTHOIIICHUE K CBOEMY 3I0POBBIO (3mopoBoe MATaHHE,
BOCIIMTAHHA cOaaHCUPOBAHHBIN PEKUM 3aHATUH U OT/AbIXA, peryisipHas pusnueckas
aKTHMBHOCTH),  (DU3UYECKOE  COBEPIICHCTBOBAHME MpPH  3aHITHAX
CIIOPTUBHO-03/I0POBUTEIILHON AEATEIbHOCTEHIO;
- TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYIOIIO0Us, UHTEpEC K
B uacrn pa3nuyHbBIM cdepam Npo(ecCHOHATBHON NeATENbHOCTH, CBS3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIUTAHUS

U e¢ MPUJIOKEHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOp Oymymiei
npodeccud U pealu30BbIBATE COOCTBEHHbBIE JKU3HEHHBIC IUIAHBI,




TOTOBHOCTD n CIIOCOOHOCTH
K MaTeMaTu4eckoMy 00pa30BaHUIO U caMOOOPa30BaHUIO Ha MPOTHKEHUU
BCEH OJKW3HHM, TOTOBHOCTh K aKTHBHOMY YyYacCTHIO B pPEIICHUHU
MPAKTUYECKHX 3a7a4 MaTEeMaTHUECKON HAMpaBIeHHOCTH,

B yactn
IKOJIOTHYECKOT0
BOCIIUTAHUA

- c(OPMUPOBAHHOCTHh IKOJIOTHUECKON KYIBTYphl, TOHUMAHHUE BIIHSHHUS
COIMATbHO-9KOHOMHUYECKUX IIPOIIECCOB HA COCTOSIHUE TIPUPOJHOU U
COILIMATILHOM CpeJibl, 0CO3HAHKE TI00ATLHOTO XapaKTepa IKOJIOTHUECKUX
npoOJieM, OpHEHTAIMsl Ha MPUMEHEHHE MaTEeMaTUYeCKMX 3HAHWUU s
pelieHus 3amad B 00JacTH OKpYXAloled cpeipl, IUIaHUPOBaHUE
MOCTYIKOB W OIEHKH WX BO3MOJKHBIX TOCIEJCTBUN IJIsi OKpYKAroIiei
cpesl,

- c(OpPMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOLIETO
B yacTu HEHHOCTH | coppeMeHHOMY YPOBHIO PA3BMTHS HAYKH M OOILECTBEHHOH IIPAKTHKH,
Hay1HOTr'0 MMOHUMaHHUe MaTeMaTH4YECKON HayKH
o3HaAHUS Kak cdepbl YeIOBEYECKOM JeATENIbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH  JUIsl  Pa3BUTUS  LUBWIN3ALMUHM, OBJAJEHHE  SI3BIKOM
MaTeMaTHKHd U MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpPEICTBOM IO3HAHUS
MHUpa, TOTOBHOCTh OCYLIECTBISATh NPOEKTHYIO M HCCIEA0BATEILCKYIO
JeSITeIbHOCTh UHAMBHUYaTIbHO U B TPYIIIIE.
ILnanupyemsle
pe3yJabTaThl OcHoOBHBIE NOKA3aTe/IH OLICHKH pe3yJibTaTa
OCBOCHHS

Memanpeomemmnuie pe3yibmamot, 8 mMOM HucJje:.

1. YHuBepcaabHble yueOHbIE O3HABATEIbHbIE 1eHCTBUS

Ba3oBble
JOrHYecKHue
nencTBUA

- BBUIBIATH U XApaKTEpPHU30BaTh  CYIIECTBEHHbIC  MPU3HAKHU
MaTEeMaTHYECKUX OOBEKTOB, MOHATUN, OTHONICHUNA MEXAY MOHSITHIMH,
dhopmynupoBaTh onpeaeeHus TTOHSATHH, YCTaHaBJINBATh
CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKALNUU, OCHOBAHUS JJIsi 0000IICHUS
Y CpaBHEHUSI, KpUTEPUHU MTPOBOJUMOIO aHAIN34,;

- BOCIPUHUMATh, (OPMYITUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS:
YTBEPAUTEIbHBIC W OTPHUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIC W OOIIue,
YCJIOBHBIE;

- BBIBIATH MAaTEMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3U H
MpoTUBOpeuus B (pakTax, NaHHBIX, HAONIOJCHUSX U YTBEPKICHUSX,
npejjaraTh KpUTEPUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

- JIeJIaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NETYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

- TPOBOAUTH CaMOCTOSITEIbHO JI0OKAa3aTeJbCTBA MAaTEMaTHYECKUX
yIBepKIeHHH  (IpssMble ¥ OT  NPOTHBHOIO),  BBICTPAUBATh
apryMeHTalHIo, MIPUBOJIUTH MIPUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKCHHS M BHIBOJIHI,

- BBIOMpATh CIOCO0 pelreHus yueOHOl 3a1aun (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBHIOMpaTh HauOoliee MOAXOMSIIUNA C y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUERB).

Ba3oBble
HCCJIe10BaATeILCKHE
NeHCTBUA

- HCIOJNb30BaThb BOIPOCHI KakK MCCIEA0BAaTENbCKUNA HHCTPYMEHT
no3HaHus, GOpMyIUPOBATH BONPOCH], (DUKCHPYIOIIME MPOTUBOPEUHE,
npobieMy, yCTaHaBIUBATh KICKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3UIINIO, MHEHUE,;

- TPOBOJWUTH CAMOCTOSTEIbHO CIJIJAHUPOBAHHBIM  3KCIEPUMEHT,
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UCCIIEJOBaHHE 110 YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BEKTa, SIBICHUS, TIPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMH, SIBICHUSAMH, TIPOLIECCAMH;

- CaMOCTOATENbHO (HOpMYIHPOBAaTH OOOOIIEHUS M BBIBOABI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOIIONEHMS, HCCIEAOBaHMSA, OILCHUBAThH
JOCTOBEPHOCTD IOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB 1 000OIIICHHIA;

- IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIABUIATh
MPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢
HHpopmanuen

- BBIABIATH JEQUIMTH WHPOPMAIWHU, NAHHBIX, HEOOXOAMMBIX JUIS
OTBCTA HAa BOIIPOC U I PCIICHUA 3aJa4u,

- BbIOMpaTh WHPOPMANMIO W3 HCTOYHUKOB PA3IUYHBIX THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH u HMHTEPIPETUPOBATH
WHGOPMAIIHIO PA3JINYHBIX BUAOB M (POPM NpeCTaBICHNUS,

- CTPYKTYpHUpOBaTh HH(OpMAIUIO, MPEICTaBIATH €€ B pa3IMYHBIX
dhopmax, WIUTIOCTPUPOBATH TPadUUECKH;

- OLIEHUBaTh HAAEKHOCTH HMH(OpPMAIMM MO  CaMOCTOSTEIIBHO
c(OPMYIMPOBAHHBIM KPHTEPHSIM.

2. YHUBepcaJIbHbIE K

OMMYHHKATHBHBIC JeCTBUA

O01menne

- BOCIPUHHMATh H (HOPMYJIHPOBATH CYXKICHHS B COOTBETCTBUHU C
YCIOBHSIMA U LENAMU OOIIEHHUS, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3peHHS B YCTHBIX
Y TIMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJY PELICHHUs 3aJauH,
KOMMEHTHPOBATh MMOJIYYCHHBIN pe3yIbTar;

- B XoJle 0OCYXJeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOn
TEMBI, POOJIEMBI, PEIIaeMO 3aJauH, BHICKA3bIBATh WCH, HAIICTICHHBIC
Ha TOMCK pEIIEHUs, COIMOCTABIATh CBOU CYXKIEHHUS C CYXKICHUSIMH
APYTUX YYaCTHUKOB OHMAjora, OOHapyKHBAaTh pa3jiHMdUe U CXOJACTBO
MO3UIMK, B KOPPEKTHOU (opMme (GOopMyInpoBaTh pa3HOIIACUS, CBOH
BO3PaKCHUS,

- TPeICTaBIATh PE3yNbTaThl pPEUICHUs 3aJaud, SKCIIEPUMEHTA,
WCCIEAOBaHMS, TPOEKTa, CaMOCTOATEIbHO  BbBIOMpaTh  (dopmar
BBICTYIUICHHS C Y4€TOM 3a/Jad Tpe3eHTallud U OCOOCHHOCTEH
ayJUTOPHUH.

CoBMecTHAR
IeATeJIbHOCTh

- TOHMMAaTh ¥ HCIOJB30BaTh MPEHMYILECTBA KOMAaHAHOH W
WHIWBUYATBHOW paOOTHl MPH PEIICHUH YYCOHBIX 3a/1ad, MPHHUMAThH
IeJb  COBMECTHOM  JESATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOH paloThI, paclpenessaTh BHUABI paldoT, JIOTOBapUBATHCS,
oOCyXKIaTh TPOIECC M pe3yiabTarT padoThl, 0000mIaTh MHEHUS
HECKOJILKUX JIIOJIEH,

- y4acTBOBaTh B TpYMNOBBIX (opmax pabotel (0OCyxkneHus, oOMeH
MHEHHUH, «MO3rOBbIC HITYPMbI» M WHBIC), BBIIOJIHATH CBOIO YacTh
paboOThl M KOOPIMHHPOBATH CBOM JEHCTBHA C JPYTUMH YJICHAMHU
KOMaH/Ibl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIWH MPOIYKT IO
KpUTEPHsIM, CHOPMYIHPOBAHHBIM YHaCTHUKAMHU B3aUMOJCHCTBUSI.

3. YHuBepcaJIbHbIE pery/siTUBHbIE IeiicCTBUS

Camoopranm3anusi | - COCTaBJIATH IJIaH, aJITOPUTM PELLEHUS 3aJauH,
- BeIOMpaTh CHocoO pemieHUs ¢ Y46TOM HUMEIONUXCS PEeCypcoB U
CcOOCTBEHHBIX BO3MOKHOCTEH,
- apryMEHTHUPOBATb U KOPPEKTUPOBATH BAPHUAHTHI PELICHUU C Y4ETOM
HOBOM MH(GOPMAITIH.

CaMOKOHTPOJIb - BIIAJICTh HABBIKAMH II03HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHUS

COBEPIIIAEMBIX ICUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB,
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BJIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS TIpolecca Hu
pe3yibTaTa peleHrs MaTeMaTH4eCcKou 3a1auu;

- MpeaBHUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MpPU pEIICHUU
3a/1auyd, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWJIEHHBIX  OMMUOOK,  BBISBICHHBIX
TPYAHOCTEWN;

- OLIEHUBATh COOTBETCTBUE pe3yjbTaTa LIETH U YCJIOBUSIM, OOBICHATH
MPUYUHBI JOCTUXKEHUS WIH HEJOCTHXKEHHS Pe3yIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

OcHoeénble nokazamenu OUCHKU npedmemnblx pe3yiomamoe.

1) cBOOOIHO ONEPUPOBATH MOHITUSIMH: PALMOHAIBLHOE YUCIO, OCCKOHEYHAs MEpUOIYecKast
Ipo0b, MPOLEHTHI, UPPALlMOHAIBHOE YHUCIIO, MHOXKECTBA PALMOHAIBHBIX U JIEHCTBUTEIBHBIX
YHCell, MOAYJb JEHCTBUTENBHOTO YHCIA; NMPUMEHATH OPOOM M TPOLEHTHI IS PELICHHS
NPUKJIAJHBIX 33Ja4 W3 Pa3IMYHBIX OTpacieil 3HaHUW M peaJbHOW JKU3HH, MNPUMEHSThH
npuOIMKEHHBIE BBIYMCICHUSA, TpaBWJIA OKPYIJICHHS, TPHUKUAKY U OLEHKY pe3ysbraTa
BBIUUCIICHUH; CBOOOJHO ONEpPHpPOBATH IOHATHEM: CTENEHb C MLEeJIbIM I0Ka3aTelieM,
UCIOJIb30BaTh MOAXOASNIyI0 (opMy 3amucu JEMCTBUTENBHBIX YHUCEN [UIsl pelleHus
NPAaKTUYECKUX 3aJad W MPEICTABICHHUS JIAHHBIX; CBOOOJHO OINEPUPOBATH IOHSATHEM:
apudmeTnyecKuil KOpeHb HaTypalIbHON CTENEHH; CBOOOTHO ONEPUPOBATH MOHATHEM: CTETIEHD C
panMoHaNBHBIM  IOKa3aTeleM; CBOOOJHO ONEepUpOBaTh MOHATUAMH. Jorapudm yucna,
NeCSITUUHbIE W HaTypalbHblE JIOTapu(MBbl; CBOOOJHO OMNEPUPOBATH MOHITUSIMH. CHUHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOTO apryMeHTa, ONEepPHpPOBATH MOHATHSMH. apKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEeHTa.

2) cBOOO/IHO ONEPHPOBATH MOHATUSIMHU: TOXKJIECTBO, YPAaBHCHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUSI U YPaBHEHMS-CJIE/CTBUS, PABHOCUJIbHBIE HEPABEHCTBA; MPUMEHSATH pa3jIMyHbIC
METOBI PEIICHUS PAlMOHAIBHBIX U JAPOOHO-PAIlMOHAIBHBIX YpaBHEHHH, HMPUMEHSITh METOX
MHTEPBAJIOB JUISl PELICHUS HEPABEHCTB; CBOOOAHO ONEPUPOBATh MOHSITUSIMH. MHOTOUJIEH OT
OJTHOM MepeMEeHHON, MHOTOWIEH C IeTBIMU KO3 PHUIIMEHTaMH, KOPHU MHOTOUJIEHA, IPUMEHSTh
JieliecHe MHOrO4WIeHa Ha MHOTOWIEH C ocTaTkoMm, TeopeMy be3dy m Teopemy Buera ans
pemeHust 3axad;  CBOOOJHO OINEPHPOBATH MOHATHSAMH. CHUCTEMa JIMHEHHBIX ypaBHEHHUH,
MaTpUlla, OMNPENENUTENb MATPUIbl 2 X 2 U €ro TeOMETPUYECKHIl CMBIC]I, HCIOJIb30BaTh
CBOWCTBA OMpeAeTUTeNs 2 X 2 JUIsl BBIUMCICHUS €r0 3HAYEeHUs, IPUMEHATh ONpPEIeTUTENH IS
pelIeHrs CHCTEMBbl JIMHEWHBIX YPaBHEHUM, MOJAETUPOBATH pEAbHBIE CUTYallMd C MOMOIIBIO
CHCTEMBbI JINHEHHBIX ypaBHEHMI, MCCIEI0BATh MOCTPOCHHbIE MOJICNU C MOMOIIBIO MAaTPHULl U
ONpPEACINUTENCH, WHTEPIPETUPOBATh TOJYYEHHBI pE3yJdbTaT;, MCIOJIb30BaTh CBOMCTBA
JICUCTBUH C KOpPHSAMHM JUIsl TPeoOpa3oBaHMs BBIPAKEHHM; BBIIOIHATH IMPEOOpa3OBaHUA
YHCIIOBBIX BBIPAKEHUH, COJEPKAINX CTENEHU C pAllMOHAJIbHBIM MOKa3aTesieM; HCIOJIb30BaTh
CBOWCTBa JIOTapu(MOB Ui TNPeoOpa3oBaHMs JOTapUPMHUECKUX BBIPAKEHHUH; CBOOOIHO
OTIEpUPOBAThH MOHATUSMU: UPpALlMOHANbHbIE, TOKa3aTeNbHbIE U JIOrapu(MUIECKUE YPaBHEHNUS,
HAXOJUTh MX PEIICHUS C MOMOIIBI0 PAaBHOCHUIIBHBIX MEPEXOJ0B MM OCYIIECTBISAS MPOBEPKY
KOpHEH; NpPUMEHATh OCHOBHBIE TpPUTOHOMETpUYeckue (OpMynbl [Uisi MpeoOpa3oBaHUS
TPUTOHOMETPHUECKUX BBIPAKEHHI; CBOOOIHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, TPUMEHATH HeoOXoauMble (OPMyNbl Ui PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YpPAaBHEHH; MOJEIMPOBATH pEaJbHbIC CUTYallMd Ha SI3bIKE ajreOphl,
COCTaBJISTh BBIPAKEHHUS, YypaBHEHUS, HEPABEHCTBA [0 YCJIOBHMIO 3a/ayd, HCCIEN0BaTh
MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpsl.

3) cBOOOAHO ONEPUPOBATh MOHATHAMHU. (YHKIHS, CIOCOOBI 3amaHus (YHKIMH, B3aHMHO
oOpaTHble (YHKUIWH, KOMOO3UIMA (YHKIMHA, Tpapuk (QYHKIUHU, BBIIOIHATH >JIEMEHTapHbIC
npeoOpazoBanus TpadukoB (QYHKIWNA; CBOOOJHO OMNEPUPOBATH TMOHATHUSMU. 00JIACTh
ONpeNeJIeHUs W  MHOXXECTBO  3HaueHUH  (yHKIMHM, HYIH (QYHKUUH, OPOMEKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEPUPOBATh MOHATUAMU: YETHBIE M HEYETHbIE (DYHKINH,
nepuoandeckue (QyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl 1 MUHUMYMBI
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byHKIMKM, HaWOOJbIIEe W HAWMMEHBbIIEe 3HauyeHWe (YHKIMH Ha TPOMEXKYTKE, CBOOOIHO
OIIEPUPOBATH MOHATHAMM: CTETIEHHAs (PYHKIMS C HATYPAIBbHBIM U IEJIBIM ITOKa3aTeseM, rpaduk
CTETNIeHHON (DYHKLMHU C HATYpaJbHBIM U LENbIM MOKa3zaTenaeM, rpaduk KOpHs N-Oi CTENEeHU Kak
¢byHKIMH OOpaTHOMW CTENEHM C HaTypaJlbHBIM II0Ka3aTeleM; OIEepPUPOBATH TMOHATHIMU:
JUHeHas, KBaJapaTuyHas U JApoOHO-TMHEHHas (YHKUWM, BBIIOJHATH DSJIEMEHTapHOE
UCCIICIOBAaHNE M TIOCTPOGHHWE UX TIpaduKoOB;, CBOOOJHO ONEPUPOBATH MOHATHUSIMH:
MoKasaresibHas U jorapupmMuyeckas (yHKIHH, UX CBONCTBAa M TpaduKH, MCHOJB30BaTh HMX
rpaduKu U pelieHus] ypaBHEHUH; CBOOOHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKPY)XHOCTb,  OIpENEJIeHHEe TPUTOHOMETPUUECKUX  (QYHKIHMM  YUCIOBOTO  apryMeHTa,
UCMOJb30BaTh TpaduKku (GYHKIMHA JUIS MCCIEIOBAaHUS NPOIECCOB M 3aBUCHMOCTEH MpH
pelleHny 3a7ad U3 JIPYruxX y4yeOHBIX MPEIMETOB U PEajbHOW KU3HH, BbIpaxaTh (popmyramu
3aBHCUMOCTH MEX/y BETUUYNHAMH;

4) cBOOOJHO OIMEPHUPOBATH TMOHATHAMH. apudMETHUCCKass W TEOMETPHUECKass MPOrPECCHs,
0ecKoHeuHO yOBIBaOIIasi TeOMETpUYECcKast MPOrPECcCHs, TMHEHHBIA U 3KCIIOHEHIIMAIBHBIA POCT,
(dbopMyIa CIOKHBIX IPOILEHTOB, UMETh IIPECTaBJICHHE O KOHCTAHTE; UCIOIb30BaTh MPOTPECCUr
JUISL PEeUIeHUs peaibHBIX 3a/au MPHUKJIAIHOTO XapaKTepa; cBOOOJAHO ONEpUPOBATH MOHATHIMH:
MOCJIEI0BATEIBHOCTh, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTE, MOHOTOHHBIE U OTPaHUYEHHBIE
MOCJIeI0BATEIbHOCTH, IOHMMATh OCHOBBI 3apPOXKICHUS MaTeMaTHYECKOTO aHaIM3a Kak aHajan3a
OECKOHEYHO MaJbIX; CBOOOJHO OINEPUPOBATH MOHSATUSMU. HEMpPEpbIBHbIE (DYHKLIHUU, TOUYKU
paspbiBa rpaduka (QYHKUMM, acCUMNOTOTHI rpaduka (yHKIHH, CBOOOJHO OIEPUPOBATH
MOHATHEM: (YHKIUS, HEPEPBIBHASL HA OTPE3Ke, IPUMEHATh CBOWCTBA HEMPEPHIBHBIX (PYHKIIHIA
IUIL pelIeHUsl 3ajad, CBOOOJHO ONEpPUPOBATH MOHATHAMM. IEpBas W BTOpas MPOU3BOIHBIC
GbyHKIMH, KacatenbHas K rpaduky QyHKUINHU; BEIUUCIATH MIPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS,
YaCTHOTO W KOMIIO3UIMM JBYX (YHKLUWH, 3HATh IMPOU3BOJAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
HCIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI ITPOU3BOIHOM JJIsl pEIIeHUs 3a/1a4.

5) cBOOOAHO oOmepUpoBaTh MOHATHUSMH. MHOXECTBO, OIEpPAllMU HAJ MHOXXECTBAMH;
HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar Uis OMHCAHUS peallbHbIX IPOIECCOB U
SBJICHUM, TPU PEIICHWH 3a/Jad U3 JPYruX Y4eOHBIX MPEIMETOB; CBOOOIHO OIEPUPOBATH
MOHATUSIMH. OIpeNeJieHHe, TeopeMma, YypaBHEHHe-CIEeICTBHE, CBOMCTBO MaTeMaTHYEeCKOIo
00BEKTa, 10KA3aTENILCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPAaBEHCTBA.

6) cBOOOTHO ONEPUPOBATH MOHITHUSME: HATYPAILHOE U LEJI0C YMCII0, MHOXKECTBA HATYPATbHBIX
U 1IeJIBIX YMCell, HCII0JIb30BaTh MpU3Haky fenuMocty 1ensix uncen, HOJl u HOK natypanbHbIX
qycen JUIsl pelleHus 3a/1a4, IPUMEHITh alropuT™ EBkiuza; cBoOOAHO onepupoBaTh MOHITHEM
ocTaTKa 10 MOJYJIO, 3alMChIBaTh HATYPaJIbHBIC YMCIA B PA3JIIMYHBIX MO3UIIMOHHBIX CHCTEMaXx
CUMCJICHHS; CBOOOJHO OMNEpPUpPOBATh NOHSITUAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUICKCHBIX ~ YHCEJ, TNpPEACTaBIsATh KOMIUICKCHBIE 4YHclIa B  anreOpandyeckod H
TPUTOHOMETPUUECKON (hopMe, BHIOIHATH apuPMETUYECKUEe ONepaluu ¢ HUMU U U300paxarhb
Ha KOOPJAWHATHOM IIOCKOCTH.

7) cBOOOIHO OTIepUPOBAThH MOHSTHSIMHU UppalrOHaIbHBIE, MoKa3aTelbHbIE
u JorapuMuyeckue HEpaBEHCTBA, HAXOIUTh HX PEIIEHUS C MOMOIIBI0 PABHOCHIIBHBIX
MIEPEXO0/I0B; OCYLIECTBIATh OTOOpP KOPHEW MpU pelIeHWH TPUTOHOMETPHUUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPHPOBATH MOHATUEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, MPUMEHSTH
HeoOxonuMble (POPMYJIBI JUIsl PEHICHUsS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,
CBOOOJHO  OmepupoBaTh  MOHATHUSAMH.  CHCTEMa W COBOKYHMHOCTb  ypaBHEHHU
Y HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBbI-CIICACTBHS, HAXOAUTh PEUICHUS] CUCTEMBI U
COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTENbHBIX WU JIOrapupMHUUECKUX
YpaBHEHUI U HEPaBEHCTB, pellaTh palHOHAIbHbIE, HPpallOHANIbHBIE, TOKa3aTeNbHBIE,
norapupMUUECKUe U TPUTOHOMETPUUECKHE YPaBHEHHS U HEPABEHCTBA, COJIEPIKAIINE MOTYITH U
napaMeTpsl; MPUMEHATh Tpapuyeckre METOIbl JJIi pEeUIeHHs YpaBHEHUHW M HEPaBEHCTB,
a TaKXkKe 3aJjad C IapaMeTpamH; MOJEIUPOBaTh peajbHBbIC CUTYaIlMM Ha S3BIKE anreOpsl,
COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M MX CHCTEMbI [0 YCIOBHIO 3aJauH,
MCCIIEIOBAaTh IOCTPOCHHBIE MOJEH C UCTOIb30BAHUEM amIapara ajareopbl, HHTEPIPETUPOBATh
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MOJyYECHHBIN pe3yybTarT.

8) cTpouth rpaguku KOMIO3HLIUHK (YHKIUA C MOMOLIBIO IJIEMEHTAPHOTO WUCCICIOBAHHS M
CBOMCTB KOMIIO3WIIMM JBYX (YHKIIUNA; CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHCHHH U
HEPaBEHCTB Ha KOOPAWHATHOHN IJIOCKOCTH; CBOOOJHO OIEpUPOBATh IMOHATUSAMHU. TpaduKu
TPUTOHOMETPHYECKNX (YHKIMHA; MPUMEHATh (YHKIMH JUISI MOACTHPOBAHHSA M HCCICIOBaHUS
peabHBIX MPOIECCOB.

9) wucmonb30BaTh MPOHM3BOAHYIO ISl HMCCIENOBaHHS (DYHKIMM Ha MOHOTOHHOCTb
U HKCTPEMYMBbI; HAXOJIUTh HauOOJbIlIee U HAUMEHbIIee 3HAUYCHHUS (PYHKLIUU HEMpPEphIBHON Ha
OTpPE3KE; NCIOJIB30BaTh MPOU3BOAHYIO JUI HAXOKICHHS HAWTy4IIeTr0 PeIICHNs B IPUKJIIaIHBIX,
B TOM YHCJIE€ COLMAIBbHO-’KOHOMHYECKUX, 3a/lauax, JUIsl ONpeeNeHHs] CKOPOCTH U YCKOPEHHS
mporiecca, 3agaHHoOro (opmynoil WM TpaduKoM; CBOOOJHO OINEPUPOBATH TOHITHSIMHU:
nepBooOpasHasi, ONpeaesIEHHBIN UHTErpall, HaXOAUTh EPBOOOpPA3HBIC AIIEMEHTAPHBIX (DYHKIIHI
U BBIYUCIIATH HHTErpall o popmyine HeroTona—JleiiOHNIa, HAXOAUTH MIIOMAAN TUIOCKUX HUryp
U O0BEMBI TN C TMOMOINBIO HWHTErpaja; HUMETbh MPEJCTaBICHHE O MaTeMaTHYECKOM
MOJICTMPOBAaHNHM Ha TPHMEpE COCTaBleHUA An(pepeHINANBHBIX YPaBHEHHH, pelaTh
NPUKIIAJHbIE 33/1a4M, B TOM YHUCIE COLMATbHO-SKOHOMUYECKOTO M (PU3MYECKOTO XapakTepa,
CpEeICTBAMU MaTEeMaTHYECKOTO aHAIIN3A.

10) cBOOOAHO ONEPUPOBATH OCHOBHBIMH MOHSATHSAMH CTEPEOMETPUHU NPU PEUICHUH 33134 H
MPOBEJCHNN MaTEMAaTHUECKUX PACCYKACHUH; IPUMEHATh aKCHOMBI CTEPEOMETPHHU U CIICJICTBUS
U3 HUX TPH pElICHHH T€OMETPHUYECKUX 3ajad; KIACCU(HUIMPOBATH B3aUMHOE PACIIOJIOKEHHUE
OpsSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B IPOCTPAHCTBE, NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBA3aHHBIMU C YIJIAMU B NPOCTPAHCTBE:
MEXAy NPSAMBIMH B IPOCTPAHCTBE, MEXIY HMPSIMOW M IUIOCKOCTBIO; CBOOOJHO OIEPUPOBATH
MOHATUSIMH, CBS3aHHBIMH C MHOTOTPAaHHUKAMH; CBOOOJHO pacro3HaBaTb OCHOBHBIC BHJIBI
MHOTOTPaHHHKOB  (OpW3Ma, TNHpamMuIa, TNPSMOYTOJbHBIA  Mapajvienenuien,  Kyo);
KJaccu(UIUpoBaTh MHOTOTPaHHMKH, BBIOMpas OCHOBaHMA s Kiaccu(UKanuu, cBOOOIHO
OIIEPUPOBATH TIOHATHSAMH, CBSI3aHHBIMHU C CEYCHHEM MHOTOTPAHHHUKOB IJIOCKOCTBIO; BHIIOTHATH
napajyieNibHOe, LEHTPAJIbHOE U OPTOTOHAIBHOE IPOEKTHPOBaHME (UTYp Ha IUIOCKOCTH,
BBIIIOJIHATE M300pakeHHst (UTYyp Ha TIJIOCKOCTH, CTPOUTH CEUCHHS MHOTOTPAHHHKOB
pa3MYHBIMU METOJIaMHU, BBIIOJHSATH (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUA CBepXy, COOKy, CHHU3Y; BBIUHCIATH IUIOUIAJM MOBEPXHOCTEH
MHOTOTPaHHHUKOB (MpH3Ma, MHpPaMUAa), TEOMETPHYECKUX TEI C MPUMEHEHHEM (OpMYI,
CBOOOZIHO  ONMEpPHPOBATh IOHATHUSIMH: CHMMETPUSl B  TIPOCTPAHCTBE, LEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHUMMETpUH (Urypsl; cBOOOIHO
OIIEPUPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATAM B TNPOCTPAHCTBE;
BBITIOJIHATH JCUCTBUS HaJl BEKTOpAMHM; peIlaTh 3a7addl Ha JI0Ka3aTeIbCTBO MaTeMaTHYECKUX
OTHOIICHUH ¥ HAXOXKACHHE T'€OMETPUYECKHX BEIMYUH, NMPUMEHSS HM3BECTHBIC METOIBI IPH
pelIeHNH MaTeMaTHYEeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH; MPUMEHSTh
NPOCTEHIIEe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIMOHHBIE CHCTEMBI MPH
pELICHNH CTEPEOMETPHUECKUX 3a7ay, HW3BIEKaTh, MPEoOpa3OBbIBATH M HHTEPIPETUPOBATH
MH(OPMAIIHMIO O TPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYypax, MPEICTaBICHHYIO Ha YepTekKax
U pUCYHKaX; MPUMEHSATHh IMOJy4YCHHbIE 3HAHUS HA TNPAKTHKE. CPaBHUBATH M aHATU3UPOBATH
peanbHbIe CHUTyallud, TPHMEHSITh HW3YYCHHBIE IIOHATHS B TIIpPOIECCE IIOMCKA PEIICHHS
MaTeMaTHYeCKd CGHOPMYIUPOBAHHOW MPOOJIEMBI, MOJEIMPOBATH pEATbHbIE CUTYAIUH
Ha SI3bIKE TEOMETPHH, HCCIIEA0BATh TOCTPOCHHBIE MOJIETH C MCIOJIb30BAaHHEM I'€OMETPHUIECKIX
NOHATUH W TeopeM, ammapara anreOpbl, pemiaTth MpPaKTHUYECKUe 3aadd, CBA3aHHBIE C
HAXOX/ICHHEM T'€OMETPUYECKMX BEJIMYMH; HMETh NPEACTaBICHUS 00 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM 4acTu pyHIAaMEHTa pPa3BUTHs TEXHOJIOTHH.

11) cBOOOJHO ONEPHUPOBATH IOHATHSIMH, CBSI3aHHBIMH C IMJIMHAPUYECKOH, KOHUYECKOH H
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI IMOJNYYEHHsS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMH C TEJIaMHU BpAIICHUS. IMIMHAPOM, KOHYCOM, C(epod M IIapoM; pacrio3HaBaTh
Tena BpaileHus (MIMHAP, KOHyC, cdepa W 1iap) U OOBICHATH CHOCOOBI MOJYYCHHS Tel
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BpallleHusl; KiIaccu(UIMPOBAaTh B3aUMHOE PACHOJIOXKEHHE CEpbl M TUIOCKOCTH; BBIYUCIATH
BEJIMYMHBI 3JIECMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHus, 00bEMBI U IMJIONIAIU TOBEPXHOCTEH
MHOTOTPaHHUKOB U TeJl BpAIleHUs, TEOMETPHUUECKHUX TeJ ¢ MPUMEHEHHEM (opMys;, CBOOOIHO
OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C KOMOMHALMAMU TEJl BPAIIEHUS U MHOT'OI'PAaHHHKOB:
MHOTOTPaHHUK, BIHCAaHHBIA B chepy W ONHCAHHBIA OKOJO cdepsl, chepa, BIHUCAHHAS B
MHOTOTPaHHUK WJIM TEJNO BPALLEHUS; BBIUNCIATH COOTHOIIEHMS] MEXAY IUIOIIAJIMU
MMOBEPXHOCTEH M 00bEMaMH TOAOOHBIX TeEJN; M300paXkaTh HM3ydaemble (UTYPHI, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUEHUs Tell BpallleHUs; M3BJIEKAThb, UHTEPIIPETUPOBATh U MPEOOPa30BHIBATH
MH(OPMAIIHIO O TIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKAaX; CBOOOJHO ONEpUpPOBATh MOHATUEM BEKTOP B MIPOCTPAHCTBE; BBINOIHSITH Ollepaliu
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT, peIIaTh
r€OMETPUYECKHE 33]]a4H Ha BBIYHMCIICHUE YIJIOB MEXKy IPSIMBIMH U IIJIOCKOCTSIMU, BBIYMCIICHHUE
paccTosHUM OT TOYKU A0 IUIOCKOCTH, B IIEJIOM, HAa IPHUMEHEHUE BEKTOPHO-KOOPAWHATHOTO
METOJla MpPH PEUIeHUH; CBOOOJHO ONEpUPOBATH MOHATHSIMH, CBSI3aHHBIMH C JIBJKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUH; BBIMOJIHATH M300paKEHUSI MHOTOTPAHHUKOM H Tel
BpalIEHUs MPU MapajuIeIbHOM MEPEHOCE, HEHTPAIbHOM CUMMETPHUH, 3€PKAIIBHOW CUMMETPHH,
IIPU TIOBOPOTE BOKPYT MpPsIMOi, mpeoOpa3oBaHus 1Mo100usl; CTPOUTH CEUEHUSI MHOTOTPaHHUKOB
U TeJ BPAIICHUS . CEYCHUS MIHH/Ipa (TapalielIbHO U MEPICHANKYIISIPHO OCH), CEYCHHUS KOHYCa
(mapayuteIbHOE OCHOBAHHUIO W IPOXOJAINEE Yepe3 BEpIIMHY), CCUSHHs MIapa; HCIOJIb30BaTh
METOABI MOCTPOCHUSI CEYEHHI: METOJ CJIEJIOB, METOJ BHYTPEHHETO NPOECKTUPOBAHUS, METO]
IIEpeHOCca CEeKYIIEeW IUIOCKOCTH; JAOKa3blBaTb TI'€OMETPUYECKUE YTBEPKACHMS, HPUMEHSTH
reoMerpuyeckre GakTbl IS pEHIeHHs] CTEePeOMEeTPUYECKHX 3aJad, MPeAroararimx
HECKOJIbKO IIIaroB PELICHMs], €CIM YCIOBHs MPUMEHEHUS 3aJaHbl B SBHOM M HESIBHOH (opme;
pemiath 3ajaud  Ha  JOKAa3aTeIbCTBO MATEMaTHYECKMX OTHOLIEHMH U HaXOXIACHHUE
FEOMETPUUYECKUX  BEJIMYMH, IPUMEHATh NPOrpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBl NIPU PEIIEHUU CTEPEOMETPUYECKHUX 3a/1ady; IPUMEHSAThH
IIOJIyYEHHbIE 3HaHUS Ha MPAKTUKE. CPaBHUBATh, AHAJIMW3MPOBAThb U OLICHUBATh pPEAJIbHBIC
CUTYAallH, IPUMEHSATh U3yYEHHBIE MOHITHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4eCcKu c(hOpMYITUPOBAHHOM MPOOIEMbI, MOJICIUPOBAThH PEATbHbIC CUTYallUU Ha SI3bIKE
T€OMETPHUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIETN C UCIOJIb30BAHUEM I€OMETPUUECKUX MMOHATHN
U TeopeM, ammaparta ajareOphl, pelaTth MPaKTUYEeCKHUEe 3a7ayH, CBA3aHHBIE C HAXOXICHUEM
reOMETPUYECKUX BEJIMYMH; UMETh MpEACTaBIeHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS F€OMETPHUH
KaK COCTaBHOW 4acTH (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

12) cBoOGOmHO OMEpPHUpPOBATh MMOHATUAMH. rpad, IUIOCKHE rpad, CBI3HBIA rpad, MyTh
B Tpade, Ienb, LUKJI, ACPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOTO SKCIEPUMEHTA;
CBOOOJ/IHO ONEPUPOBATH MOHITHUSAMH: CIy4alHBIA SKCICPUMEHT (OMBIT), CIydaiiHOe COOBITHE,
AJIEMEHTAPHOE ClIydailHOe COOBITHE (DJIIEMEHTAPHBIA HCXOJ) CIY4YaiHOTO OIbITa, HAXOIUTh
BEPOATHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSMH;
HAaXOMUTh # (HOPMYIHPOBATH COOBITUS: TIEpeceYeHHe, OOBEAMHEHHWE MAHHBIX COOBITHIA,
cOOBITHE, TPOTUBOIOIOKHOE AAHHOMY, MCIOJB30BaTh AMarpamMmbl Jijiepa, KOOPAMHATHYIO
OpSIMyI0 JUIS pELIeHHs 331ad, IOJb30BaTbCs (OPMYNOM CIOXKEHUS BEPOSTHOCTEH Ui
BEPOATHOCTEM JBYX M TpeX CIydallHbIX COOBITHIl; ONepUpoBaTh MOHSTHUSIMH. YCIOBHas
BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEW, HE3aBUCUMBIC COOBITHSA, JE€PEBO CIY4alHOTO
AKCIIEPUMEHTA, HAXOJUTh BEPOSATHOCTU COOBITHII C MOMOIIbIO IMpaBWJIa YMHOXKEHUS, JepeBa
CIIy4aifHOTO OIBITa, WCHOJB30BaTh (POpMyNy MOIHOH BeposTHOCTH, (opmyny baiteca mpu
pelleHnr 3a/ay, OMNpeAessATh HE3aBHUCHUMOCTh COOBITHH 1O (opmysie U MO OpraHu3aluu
CIly4allHOrO OSKCIIEPUMEHTA; NPUMEHITh H3y4YCHHble KOMOMHATOpHBIE (QOPMYNbI s
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITHH CIIy4allHOTO OIBITa, pPelleHUs
3aja4d 1Mo TEOPUU BEPOATHOCTEH; CBOOOTHO ONMEpUpPOBATh MOHATHSAMH: OWHAPHBIA CITydaiiHbIH
OmBIT (MCIBITAHKE), YCIIEX U HEy/a4ya, He3aBUCUMbIC UCTIBITAHHS, CEPUS UCTIBITAHUN, HAXOIUTh
BEPOSITHOCTH COOBITHI: B CEpUM HCOBITAHMWA [0 TEPBOrO YCrexa, B CEPUU HCIBITAaHHUH
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bepHymiu, B ombiTe, CBA3aHHOM CO CJIy4allHBIM BBIOOPOM K3 KOHEYHOW COBOKYITHOCTH,
CBOOOJHO ONEpUPOBATh MOHATUSAMH. CilydaiiHas BEIMYHMHA, pACIpEeieHUEe BEPOSTHOCTEH,
Jauarpamma pacnpeseneHus, OnHapHas cilydaifHas BeIMYMHA, FeOMETPUYECKOe, ONHOMUAIBHOE
pacnpeneseHue.

13) omepupoBaTh MHOHSATHUSMH: COBMECTHOE pAaCIpeleliCcHUEe IBYX CIyYaiHBIX BEJIWYHH,
UCMOJb30BaTh TAOJMIy COBMECTHOTO paclpeiesieHus JABYX CIIy4allHBIX BEJIHYMH JUIS
BBIICIICHUS. PACHpPElEICHNUs KaKIO0M BEJIWYMHBI, ONPEIEICHHUS HE3aBUCHUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATh IOHATHEM MAaTEMAaTUYECKOTO OXHIAHUS CIy4alHOM
BEJTMYHMHBI (pacIipe/ieNieH s1), IPUMEHITh CBOMCTBA MAaTEMaTHYECKOTO OXKHIAHUS TIPH PEIICHUN
3aja4, BBIYUCIATH MaTEeMaTHYECKOe OXHUJaHUE OWHOMHAIBHOIO U T'€OMETPHUYECKOTO
pacrpenieneHuii; cBOOOJHO ONEPUPOBATh MOHATHUSAMM. AUCHEPCHUs, CTAHIAPTHOE OTKIOHEHUE
CIIy4alHOM  BEJIMYWHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIy4YalHOW  BEJIMYMHBI
(pactipenenieHus) IpY pEeLICHUH 3aad, BBIYUCIATH TUCIEPCHUI0 M CTAaHAAPTHOE OTKIOHCHHUE
IrEOMETPHUYECKOT0 U OMHOMHAIBHOTO  paclpelesieHHil;  BBIYHCIATH  BBIOOPOYHBIC
XApaKTEepUCTUKM 1O JaHHOM BBIOOpKE U OLIGHWBAaTh XapPaKTEPUCTUKU TIeHEpaJbHOU
COBOKYITHOCTHU JIJAHHBIX MO BHIOOPOUYHBIM XapakTeprucThkaM. OLeHNBaTh BEPOSATHOCTH COOBITHIA
U TPOBEPATH  MNPOCTEHINIME  CTATUCTHYECKHE  TUIOTE3bl, IOJB3YSACHh  HM3yYEHHBIMH
pacnpeesIeHUsIMHU.

1.4. Koniu4yecTBO YacoOB HA OCBOEHHE MPOrpaMMbl y4eOHOT0 NpeaMeTa:

ydeOHasi Harpy3ka oOyugaromierocss 324/336u4aca (2023/2024r.H.), B TOM
qHCIe:

NJIs1 0YHOM (pOPMBbI O0yUECHMUS:

aymuTopHas yueOHas Harpy3ka ooyuaromierocst 318/308uacos;

camocTosTellbHas paboTa ooyuaromierocst -/204acos,;

KOHCynbTanuu 6/8uaca;

POMEKYTOYHAs aTTecTanus -/84acos.
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1. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEJAMETA
«MATEMATUKA>»

2.1 O0bem yueOHOT0 mpeaMeTa M BU/AbI yueOHOil padoThl

JJIS1 04HOM (popMBI 00yUEeHUSs

Bup yuyeOHoii padoThl Oovem uacos
(2023/2024 2.1.)

YueOHast Harpy3ka (Bcero) 324/336
AyauTopHasi yueOHasi Harpy3ka ooydaromerocsi (Bcero) 318/308
B TOM YHCJIE:
TEOPETHUECKOE 00yUeHNE 220/202
NPAaKTUICCKHUE 3aHSATUS 08/98
npo¢ecCHOHAIBLHO-OPHEHTHPOBAHHOE COIePKAHME

TEOpPETUYECKOE O0yUCHHE 20/12

NPAKTHYCCKIE 3aHSATHUS 10/10
CamocTosiTeIbHAs1 paboTa o0yuaronierocs (Bcero) -/20
KoncyabTamun 6/8
IIpomexxyTounasi arrectaumsi B opme sx3ameHa -/8

Bcepoccuiickas mpoepouHast padoTa (Mpy HATMYUU 10 TaHHOMY Y4eOHOMY
npeaMEeTy), OpraHu3yemas B paMKaX MEpOIpPHATHH MO OLEHKE KayecTBa
oOpa3oBaHMsi, MPOBOJUTCS 3a cueT 00bEMA BPEMEHH, OTBEIEHHOTO Ha y4eOHBIN
IpeMET, COrJIACHO HOPMAaTUBHO-TIPABOBBIM aKTaM.
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2.2 TemaTu4eckuii IJIaH U coJep:kaHue yueOHoro npeamera «MaremaTnka»

J1s1 O4HOM (hOpMBI 00YUICHUS

HaumeHoBaHue Copepixanne y4eGHOr0 MaTepuaia NPaKTHYECKHE 3aHATH, O0bem
pa3iesaioB M TeM CaMOCTOsITeJIbHAsI PafoTa 00yalouIHXCs 4acoB
1 2 3
1 cemecTp 94/42
Pa3gen 1. Uncaa u Bprunciaennsi. MHosKecTBa.
Tema 1 Copep:kanue y4eGHOro MaTepuasia 8/2
Pa3zBuTHne 1 | 1lllenslie u paunoHadbHbIC yncia. JledcTBuTenbHbIe Yncia. [IpubmkeHHble BeuucaeHus. [IpuOImKeHHOe 3HaUCHHE
MOHATHA 0 YHCJIe BEITMYMHBI U TIOTPEITHOCTH MPUOIKESHUH . 2
2 | 2 KommuekcHble uyncna. Apupmernieckue NeiCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH. 2
3 | 3. Kommiekcubie yucna. Tpuronomerpudeckas Gpopma 3amucu aucia 2
4 | 41IpakTuyeckas padora Ne 1 «lloHsATHE MHOXKECTB YHICET» 2
5 | 5.BxonHol KOHTPOIB 2
Paznen 2. ®ynkuum u rpapukn
Tema 2 Conep:kanue y4eGHOro MaTepuasia 8/4
DOyHKIUH, HX 6 | 1.®ynkuuu. CriocoOsl 3aanus QyHkimn. ['padukn ynkimu. CBolicTBa HYHKINH. 2
CBOMCTBA U 7 | 2.06patubie pynkuuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHni oOopaTtHol GyHKkuuu. ['paduk oOpaTHOMI 2
rpadukmu. ¢dbyukunu. Crnoxnas GyHKIUS (KOMIIO3HUIHSA)
8 | 3.IIpakrnyeckasi pagora Ne 2 «dynkiun. CBoiicTBa QyHKIHI» 2
9 | 4.IlpeobpazoBanue rpadukoB GyHKIMA. Buibl mpeodpa3oBaHuid. 2
10 | 5.IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpapukoB QyHKIHI» 2
11 | MpodeccnoHATHHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE 2
6. Onncanue MPOU3BOJICTBEHHBIX MPOIECCOB ¢ TIOMOIIIBIO TPapUKOB QYHKITUH
Pa3nen 3. OCHOBBI TPMIOHOMETPHH
Tema 3 Conep:xanue yueOHOro MaTepuaJia 10/6
Tpuronomerpuye | 12 | 1 Paguannas mepa yria. Bpamjarensnoe apumkenue. TPUrOHOMETpUYECKask OKPYKHOCTh 2
cKkue BoipaxeHus | 13 | 2.Cunyc, KOCHHYC, TAHI'€HC U KOTaHTeHC yncia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXK/ISCTBA, 2
14 | 3.IpakTnyeckas pagora Ne 4 «TpuroHomerpuyeckre GYHKIIUH YUCIOBOTO apryMEHTa» 2
15 | 4. ®opmynsl npuBenennsa. CuHyc, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC JIBOHHOTO 2
yraa. @opMyJTbl MOJIOBUHHOTO YTIIA.
16 | 5.IIpeobpazoBaHus CyMMBI TPUTOHOMETPHYECKHUX (DYHKIMI B MPOM3BEACHUE U IPOU3BEICHUS B CyMMY. BeipaxkeHnue 2
TPUTOHOMETPUYECKUX (QYHKIIUI Yepe3 TAHTEHC MOJIOBUHHOTO apryMEeHTa.
17 | 6.I1pakTnyeckas padora Ne 5 «OcHOBHBIE POPMYIIBI TPHTOHOMETPHUN 2
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18 | 7.IlpeoOpa3oBanust MPOCTEHIITUX TPUTOHOMETPHUUECKUX BRIPAKEHUI. 2
19 | 8.IlpakTnyeckas padora Ne 6 «[IpeoOpa3oBanus NPOCTESHITNX TPUTOHOMETPUYECKUX BBIPYKESHHI» 2
Tema 4 Copepxanne yueOHOr0 MaTepHaJia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuueckue GYHKIUM, HX CBOWCTBA U rpaduku 2
ckue pyHkuuu. |21 | 10JIpakTuueckas padora Ne 7 «TpuroHomerpudeckue GpyHKIUI». 2
22 | 11 O0patHble TPUTOHOMETpUUECKUE PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccHOHATHHO-OPUEHTHPOBAHHOE COAEPKAHUE 2
12 Vcnonp30BaHue CBOHCTB TPUTOHOMETPHUECKUX (QYHKIMI B IpohecCHOHATBHBIX 3a1a4ax.
Tema 5 Cojep:kaHue y4e0HOr0 MaTepHajia 10/6
Tpuronomerpuye | 24 | 13IIpocTeiiive TPUrOHOMETPUUECKUE YPABHEHHUS. 2
CcKue ypaBHeHHMs1 | 25 | 14 Metobl pelieHns] TPHTOHOMETPUIECKUX YPaBHEHHH. 2
W HepaBeHCTBA. | 26 | 15Pemenne TpUroHOMETPUYECKMX YPABHEHHIA. 2
27 | 16 IlpakTnyeckas padora Ne8 «[Ipocreiiiire TPUTOHOMETPUUECKHIE YPABHCHHSI» 2
28 | 17 IlpocTeiimme TPUTOHOMETPUICCKAC HEPABEHCTRA. 2
29 | 18IIpakTnyeckas padora Ne9 «[Ipocreiiiire TPUrOHOMETPHUUECKHIE HEPABCHCTBAY 2
30 | 19ITpakTuueckas padora NelO «CrcteMbl TPUTOHOMETPUYECKUX YPABHEHUI» 2
31 | 20 PemieHrie TPUrOHOMETPUYECKHUX YPAaBHEHUH M HEPABEHCTB, B TOM YHMCJIE C UCTIOJI30BAaHUEM CBOMCTB (DYHKIHH. 2
Paznen 4. Ctepeomerpust
Tema 6 Copep:kanue y4eGHOro MaTepuaJia 6/2
BBenenue B 32 | IIpodeccHOHAILHO-OPHEHTHPOBAHHOE COlepPKAHUE 2
CTEpPEOMETPUIO. 1.Bunpl mwiockux ¢Guryp u ux mioniajp. [I[pakTHKO-OpUEHTHPOBAHHBIC 33/1a4 B Kypce FeOMETPUH Ha TIOCKOCTH.
33 | IlpodeccHoHAILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [Tapamenenumes. 2
35 | 4. IIpaxTnyeckan padora Ne 11 «Ceuenus. 3aaun Ha MOCTPOCHUE CCUCHUIT». 2
Tema 7 Conep:xanue y4eGHOro MaTepuajia 12/8
IpsiMble n 36 | 5.J1lapamienbHOCTh MPSMBIX ¥ IIIOCKOCTEH. 2
ILJIOCKOCTH B 37 | 6. [IpakTnyeckas padora Ne 12«[TapajiebHOCTD NPSIMBIX U IITOCKOCTEM. 2
npocrpancrBe. | 58 | 7. IIepreHIMKyIPHOCTE MPAMBIX M IITOCKOCTEH. 2
39 | 8. IlepreHauKyYJISIp U HAKIOHHAS. YTOJI MEXKIY IMPSIMOM M IJIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeXx MEPIEHANKYIISPAX. 2
41 | 10IpakTuyeckas padora Ne 13 «TeopeMa 0 Tpex MEePHECHAUKYIIPAXY. 2
42 | 11. JIsyrpanssiii yroi. IleprneHauKyIIpHOCTh IBYX INIOCKOCTEH. 2
43 | 12. IIpakTnyeckas padora Ne 14 «[lepneHIuKyIIPHOCTb B IPOCTPAHCTBE. 2
44 | 13.T eomeTpuueckue mpeoOpa3oBaHus IPOCTPAHCTBA. 2
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| 45 | 14. IIpakTuyeckas padora Ne 15 «[IpsiMble ¥ TUIOCKOCTH B TIPOCTPAHCTBE 2
Paznen 5. BekTopbl B mpocTpaHcTBe
Tema 8 Conep:xanue y4eGHOro MaTepuajia 10/6
Koopaunarel u 46 | 1.IloHsTHE BEKTOpPA Ha IJIOCKOCTH M B IIPOCTpaHCTBe. Buasl BekTopoB. JeficTBus ¢ BekTopamu. Onepaiyy Ha 2
BEKTOPBHI. BCKTOPAMH.
47 | 2 Pemenuie mpakKTHUYECKUX 3a]1a4. 2
48 | 3. IpakTnyeckasi padora Ne 16 «BekTopbl B MPOCTPAHCTBE» 2
49 | 4 Meroj KOOpIMHAT B TIpocTpaHcTBe. [IpsMOyronbpHas cucTeMa KOOPJIMHAT B MPOCTPAHCTBE. 2
50 | 5. Meton koopauHaT B mpoctpancTBe. KoopmuHatel BekTopa. CBs3b MEKIY KOOPAUHATAMHU BEKTOpPA U 2
KOODJJMHATAMH TOYCK.
51 | 6.Pemenue 3aau. KoopimHATBI U BEKTOPBI 2
52 | 7. llpakTnyeckas padora Ne 17 «MeTox KOOpAWHAT B MPOCTPAHCTBE» 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
8.IIpakTHueckasi padora Ne 18 «KoopauHaTHas IIOCKOCTh. BeIUKCIIEHHE pacCTOSHUM U TUIOIIAACH Ha IIOCKOCTH.
KonnyecTBeHHBIE PacUeThI».
Paznen 6. Kopuu, crenenu u Jorapugpmesi.

Tema 9 Cojep:kanue y4e0HOr0 MaTepHajia 12/4
Kopuu n 54 | 1 Kopuu u crenenn. KopHn HaTypaapHOUW CTETICHH M3 YUCIIA U X CBOWCTBA. 2
CTeleHH!. 55 | 2. KopeHb N-0if CTENEeHN U ero CBOWCTBA 2

56 | 3. Crenenu ¢ panMOHATBHBIMH [TOKA3aTEISIMU, UX CBOMCTBA. CTENECHU C ICHCTBUTEIILHBIMU TTOKA3aTEeIsIMU, UX 2
CBONCTBA.
57 | 4.Cremnenu ¢ palliOHATHHBIMHU TTOKA3aTEIMH, WX cBOKcTBA. CTEIICHH C ACHCTBUTEIILHBIMHU TTOKA3aTEIIIMU, UX 2
CBOICTBA.
58 | 5. UppaunonasibHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.IIpakTuyeckas padora Ne 19 «MppanmioHanpHble ypaBHEHHUS! M HEPABEHCTBA» 2
60 | 7. Crenennas gynkiws [IpeoOpa3oBanus palioHAIBHBIX, HPPAITHOHAILHBIX, CTEIICHHBIX BBIPAKEHU. 2
61 | 8.IlpakTuueckasi padora Ne 20 «KopHu U cTerneHu» 2
Tema 10 Cojep:xaHune yueGHOT0 MaTepualia 12/2
MHoxa3zareanbnasa | 62 | 9. [loka3aTensHas QyHKIHS. 2
dyHKIHS. 63 | 10.ITokazaTenbHBIC ypaBHEHUS. 2
64 | 11.TToka3aTeapHBIE HEPABEHCTRA. 2
65 | 12.[loka3arebHbIC HEPABCHCTBA U YPaBHEHUS. 2
66 | 13 CucteMbl NOKa3aTENbHBIX YPABHEHHUMH. 2
67 | 14 IlpakTuueckas padora Ne 21 «[loka3arenbHble ypaBHEHHsI 1 HEPABEHCTBA» 2
68 | 15 KonrposasHas padota «Mroru 1 cemectpa» 2
2 cemecTp 126/56
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Tema 11 Conep:kaHue y4e0HOr0 MaTepHajia 16/4
Jlorapupmpoi. 69 | 17 Jlorapudm. [IpaBuna neiictauii ¢ orapudmamu. [lepexoq Kk HOBOMY OCHOBaHHMIO. 2
70 | 18. [eiicTBus ¢ norapudMamu. 2
71 | 19.Jlorapudgmudeckas GyHKIHS. 2
72 | 20.TTpakTuyeckas padora Ne 22 «[IpeoOpa3oBaHus MOKA3aTEIbHBIX U JOTAPHU(PMUIECKAX BRIPKEHHI» 2
73 | 21.Jlorapudgmudeckue ypaBHEHHS 2
74 | 22.JlorapudmMuyeckre HepaBeHCTBA 2
75 | 23.Jlorapudmudecknue ypaBHEHHS U HEPABEHCTBA 2
76 | 24 CucteMbl jorapu()MUUECKUX YpaBHEHUH 2
77 | 25I1pakTuueckas padora Ne 23 «Jlorapudpmudeckrie ypaBHEHUsI 1 HEPABCHCTBAY 2
78 | IlpodeccHoHATHHO-OPHEHTHPOBAHHOE COMEPKAHUE 2
26 Ilpumenenwne gorapudma. Jlorapupmudeckas cnimpains B npupoze. Ee MaTemarnyeckue cBOHCTBA
Pa3znen 7. MHOTOrpaHHHUKH M KPYTJble Tela.
Conep:xkaHue y4eOHOT0 MaTepHaJia 10/6
79 | 1.IlonsTe MHOTOrpaHHUKA. Ero 311eMeHThI: BepIInHbL, peopa, rpanu. Jluaronans. Cedenue. Boimykiibie u 2
HEBBIMTYKITbIE MHOTOTPaHHHKH.
80 | 2.Ilpusma. [lapannenenunen 2
Tema 12 81 | 3.TIupamuna. Bunsl nupamu. 2
MHororpaHHuk 82 4. pakTuyeckas padora Ne 24 «[Inomnaab MoOBepXHOCTH MHOTOTPAHHUKOBY 2
" 83 | 5.Cummerpus B npoctpancTse. CuMMeTpus B Ky0e, mapajvielenune e, Ipu3Me, MupaMu/e. 2
84 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePIKAHME 2
6.Ilpumepsl cummeTpuil B mpodeccu.
85 | 7.1Ipakruyeckas padora Ne 25 «[IpaBusibHble MHOTOTPaHHHUKI. 2
86 | 8.IIpakTHyeckasi pa6ora Ne 26 «MHOrOrpaHHUKHI» 2
Tema 13 Conep:xkaHue yueOHOT0 MaTepHaJia 8/2
Teaa BpameHus 87 | 9.1lunuHnp, NHIMHAPUYECKas MOBEPXHOCTH. [110111a/1b TOBEPXHOCTH IMITHHJIPA. 2
88 | 10.Konyc, KOHWYECKas MOBEPXHOCTh. [L1omaap MOBEPXHOCTH KOHYCA. 2
89 | 11.Yceuennsiii koHyc. CedyeHUe YCEUCHHOTO KOHYyCa 2
90 | 12.11ap u cdepa, ux ceueHus. Bzaumnaoe pacnonoxenue cepbl U IIIOCKOCTH, KacaTellbHas INIOCKOCTb K cdepe. 2
91 | 13.IIpakTtuyeckas padora Ne 27 «Kpyribie Tena» 2
Tema 14 Conep:xaHue y4eOHOr0 MaTepHaJia 8/10
O6BeMBbI TeJI 92 | 14.Tlonsature 006b&émMa. OCHOBHBIE CBOHCTBA 00BbEMOB Te1.O0BEM NPAMOYTOIBHOTO MapasIeIenHUIe N, TPU3ME, 2
MUTHHIPA.
93 | 15.MpakTuueckas padora Ne 28 «O0pEM MpsIMOYTOJIBHOTO Napajuieenunea, IPU3MBbl, TUIHHIPAY» 2
94 | 16.00beM nupaMuIbl ¥ KOHYCA. 2
95 | 17.Pemenue 3aaa4 no Teme «O0bEM MUPAMHIBI U KOHyCa» 2
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96 | 18.IIpakTuyeckas padora Ne 29 «O0bEM nUpaMHUIbl U KOHYCa» 2
97 | 19.MIpakTuueckas padora Ne 30 «O6wEM mapa u miomans cepb» 2
98 20.Tlogo6ue Ten. OTHONICHUE TUIOMAACH MOBEPXHOCTEH U 00BEMOB OJJOOHBIX TN 2
99 | 21.IIpakTtuyeckas padora Ne 31 «lI3MepeHus B TeOMETPUU» 2
100 | TIpodeccnoHAILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. IlpakTuyeckas padora Ne 32 «/cronp30BaHue KOMOWHAIMIT MHOTOTPAHHUKOB U TEJI BPAIICHUS B IPAKTUKO-
OpUEHTUPOBAHHBIX 3aJ]a49ax».
Paznen 8. Hauaja MaTeMaTHYECKOT0 aHAIM32
Tema 15 Coaep:kaHue yueOHOT0 MaTepuaja 4/2
Mpenen 101 | 1.IIpexmen moCIeR0OBATEIBHOCTH. 2
102 | 2. [Ipenen GyHKIMH, OCHOBHBIC CBOMCTBA U MPABUIIa BEIYHCIICHU. 2
103 | 3.IIpakTuyeckas padora Ne 33 «[Ipenesn» 2
Tema 16 Cojep:xaHune yueGHOT0 MaTepualia 12/10
Ipoussoanass | 104 | 4.IlonsTre NpoU3BOAHON PYHKIMH, €€ TCOMETPUICCKHI U PU3MYCCKHIA CMBICI. 2
105 | 5. IIpasuna nuddeperumpopanus. Tabnuna npousBoanbix. JuddepeHnnpoBaHne CI0KHBIX QYHKIIHH. 2
106 | 6. [IpakTHueckasi padora Ne 34«/luddepeHIInPOBaHUE BHIPAKECHUI» 2
107 | 7 I'eomeTprueckuii M pU3MUYECKHIA CMBICI IPOU3BOIHON 2
108 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KaHHe 2
8.IIpakTnyeckas padora Ne 35 «Pu3nuuecKuil CMBICI IPOU3BOAHON B MPOQEeCCHOHABHBIX 3aadax>.
109 | 9. MccnenoBaHue 3JieMEHTAPHBIX (PYHKIIMH HA MOHOTOHHOCTh U TOYKH 3KCTpEMyMa. 2
110 | 10.MccnenoBanue jeMEeHTapHbIX (DYHKIMHA HAa HAMOOJIbIIee H HANMEHBIIIEE 3HAYCHHE C IIOMOIIBIO IIPOU3BOIHOM 2
111 | 11.MMpakTudeckas padora Ne 36 «HaubonbIiee 1 HaMMEHbIIEe 3HAYCHUE (YHKIIMH HA OTPE3KE» 2
112 | 12.TIpuMeHeHHre TPOU3BOAHON K UCCIIEIOBAHUIO QYHKIHMIA U MOCTpoeHUIo TpadukoB. [Ipon3BoaHbe 00paTHON 1 2
KOMITO3UTIMH (DYHKITUH.
113 | 13.IIpakTnyeckas padora Ne 37 «[IpuMeHEeHHE IPOU3BOIHOM K HCCCIOBAHUIO (PYHKINN U IOCTPOCHHUIO 2
rpaduKoB»
114 | IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE COJlep:KaHue 2
14. INpaxkTuueckass padora Ne 38 «HaxoxaeHue ONTHUMAaIbLHOIO pe3yjbTaTa C IIOMOINBIO ITPOM3BOJHON B
MPAKTUYECKUX 3a/1a4ax».
Conep:kaHue y1eOHOT0 MaTepHaa 10/8
115 | 1.IlepBooOpa3nas. HeonpeneneHHbIN HHTETpAIL. 2
Tema 17 116 | 2. CiocoObl HAXOXKICHHST HEOMPEACICHHOT0 HHTEeTpaia 2
Hurerpan u ero | 117 | 3. llpakTuyeckas padora Ne 39 «CrnocoObl HAX0XKIEHHS HEOPEIETECHHOIO HHTErpaa» 2
npuMeHeHne 118 | 4. Onpenenennsnii uaTerpan. opmyna Hetorona-JleliOrua. 2
119 | 5. BeluucneHus onpeaesieHHOro HHTerpaa. 2
120 | 6.ITpakTuueckas padora Ne 40 «BpryrciaeHus onpeaeeHHOro HHTErpanay» 2
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121 | 7.I'eoMeTpUYECKHUI CMBICI OIpeieieHHOro nurerpana. ®opmyna HetotoHa - JleiiOuuiia. Perienre 3a1au Ha 2
MPUMEHEHUE UHTETpaia AJisl BRIYMCICHHs (GU3NYECKUX BEIWYMH M IUIOIaaeh
122 | 8. [IpakTnyeckas padora Ne 41 Penienue 3a1au Ha NpUMEeHEHHS HHTErpasia B pU3KKe U TEOMETPHH 2
123 | IlpodeccnoHaAILHO-OPHMEHTHPOBAHHOE CO/IeP:KaHUe 2
9.IlpakTHyeckas padora Ne 42 «Perenne 3a1a4 Ha IPUMEHEHHE HHTErpajia»
Paznen 9. BeposiTHOCTD M CTATHCTHKA
Tema 18 Copep:xaHue yueOHOI0 MaTepuaJa 8/-
MHOKecTBA. 124 | 1 ITonstue MuoOKecTBa. [TomMHOKecTBO. Onepaliui ¢ MHOYKECTBAMH. 2
JJ1eMeHTbI 125 | TIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
Teopuu rpadon 2.Onepauuu ¢ MHOXKECTBaMH. PellieHne npukIiIaaHbIx 3a1au
126 | 3.Ilonstre rpada. CeasHbIi rpad, AepeBo, UK rpad Ha MIOCKOCTH 2
127 | 4 IlpumeHenue rpadoB K PEIICHUIO 3a1a4». 2
Tema 19 Conep:xkaHue y4eOHOr0 MaTepHaJia 8/2
Kom6unaropuk | 128 | 5.OCHOBHbIC MOHATHS KOMOMHATOPUKH. 3a/[a4M HA TOJCYET YKCIIA PA3MELICHHI, IEPECTAHOBOK, COUCTAHHIA. 2
au craTucruka | 122 | 6.Pemenne KoMOMHATOPHBIX 3a1a4 2
130 | 7. Cratucruueckas oopaboTKa JaHHBIX 2
131 | 8.Pemenue 3anau Ha nepedop BapuantoB. Popmyna 6maoma Hetotona. Tpeyronpnuk Ilackans. 2
132 | 9.IIpakTuyeckas padora Ne 43 «DjneMeHThl KOMOUHATOPHKH 2
Tema 20 Coaep:xkaHue yueOHOT0 MaTepuaja 14/2
D 1eMeHThI 133 | 10.Co0bITHE, BEPOSITHOCTh COOBITHS, CIIOKEHHUE U YMHO)KEHUE BeposiTHOCTeH. [IoHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 | 11.11podeccHoHAIBLHO-OPHEHTHPOBAHHOE COJeP:KAHUE 2
BepOSITHOCTEIA. 12.TlepBuuHnas 06paboTKa CTaTUCTUUECKUX AaHHBIX. | padnueckoe ux npeacrasieHune. HaxoxkneHne cpeaHux
XapaKTepPUCTUK, HAOIIOTaeMbIX JaHHBIX
135 | 13BeposTHOCTS B IpodecCHOHANbHBIX 3agayax. OTHOCHTEIbHAs 4acTOTa COOBITHS, CBOWCTBO €€ YCTOMYHMBOCTH. 2
Craructryeckoe onpeaenaeHue BeposiTHOCTH. OLeHKa BEPOSITHOCTH COOBITHS
136 | 14IlepBuunas 00paboTKa CTATHCTHUECKUX HaHHBIX. ['paduueckoe uX mpencTaBieHue. HaxoxaeHue CpeaHux 2
XapaKTepUCTUK, HAOIIONaeMbIX JAHHBIX
137 | 15./luckpeTHas caydaitHasl BEJIUYHHA, 3aKOH €€ pacipe/IeICHIS. 2
138 | 16 HucnoBsle XapaKTepPUCTHKH JUCKPETHOM ClIydaliHON BeIMYUHBI. [IOHATHE O 3aKOHE OOJIBIINX YUCE]. 2
139 | 17.Knaccuyeckoe onpeeieHue BEpOsTHOCTH. 2
140 | 18IIpakTuyeckas padora Ne 44 «Pemenne 3aau Ha BEIYUCICHUE BEPOSITHOCTH 2
Paznen 10. YpaBHeHHUs M HepaBeHCTBA
Tema 21 Conep:xkaHue y4eOHOr0 MaTepHaJa 18/6
141 | 1.PaBHOCHIBLHOCTH YpaBHEHUI, HEpABEHCTB, cucTeM. OCHOBHBIC TTPHUEMBI UX PEIICHIS. 2
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YpaBHeHus u 142 | 2. Mcnoap30BaHKe CBOMCTB U IpahuKoB PYHKIMN IPH PEIICHUH YPABHECHUM U HEPABEHCTR. 2
HEpaBeHCTBA 143 | 3.Pemenue noka3aTedbHbIX, JOrapu(pMUUECKUX ypaBHEHHU, HEPAaBEHCTB, CUCTEM. 2
144 | 4 ITpakTuueckas padora Ne 45 «OcHoBHbIE TPUEMBI M METOABI PEILICHUH YpaBHEHH, HEPABEHCTB, CUCTEM 2
145 | 5. Permenue TpUTOHOMETPUUCCKIX YPABHCHHUHN W HEPABEHCTB. 2
146 | 6. PereHue paliOHaIbHBIX, HPPAIIMOHAIBHBIX YPAaBHCHHI, HEPABEHCTB, CHCTEM. 2
147 | 7. [IpakTnyeckas padora Ne 46 «PenieHne TpHrOHOMETPUUECKUX YPAaBHEHUH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEHUH M HEPABEHCTB C MapaMeTPaMu 2
149 | 9.Ompenenenue Moayns. PackpeiTie Moayss o onpeneneHuto. [Ipocreiimme ypaBHeHUs] 1 HEPABEHCTBA C MOAYJIEM. 2
[TprMeHeHne paBHOCHIBHBIX ITEPEXO0I0B B OMPEIEICHHBIX TUIIAX YPaBHEHUI M HEPABEHCTB C MOYJIEM.
150 | 10JIIpakTuueckas padora Ne 47 «IIpocTeiiline ypaBHEHHS 1 HEPABCHCTBA C MOIYJIEM». 2
151 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJleP:KaHUe 2
11 Pemienue TeKCTOBBIX 33724 MPO(ECCHOHATIBHOTO COJICPKAHUSI.
152 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COJEePsKAHNE 2
12 Pemienne TeKCTOBBIX 3a/1a4 MPO(HECCHOHATBHOIO COACPKAHMS.
IToBTOpEHHE Conep:xxaHue y4eOHOT0 MaTepHaJia 10/4
MaTtepHaia 153 | 1.IloBTOpeHHe MaTepuana (reoMeTpus) 2
154 | 2.IloBTOpeHue Matepraia (reoMeTpusi) 2
155 | 3.IIpakTuueckas padora Ne 48 «[IpumeHeHne OMOPHBIX 3HAHUH 110 TEOMETPUUY 2
156 | 4 IToBropenne MaTepuaia (anrebpa ¥ Havaga MATEMATHIECKOTO aHAIN3a) 2
157 | 5IloBropenne Matepuaia (anrebpa ¥ Havaga MATEMATHIECKOTO aHAN3a) 2
158 | 6.IIpakTnyeckasi padora Ne 49 «[IpumeHeHre OOPHBIX 3HAHUK O anredpe U MaTeMaTHIeCKOMY aHaIHU3y» 2
159 | 7.MroroBasi KOHTpOIbHAas paboTa 2
Koncynpranuu 6
[TpomexyTounas aTrectamus B OpMeE dK3aMeHA
Bcero: 324
11st ouHOM (popmbl 00ydenus (2024r.m.)
HaumeHoBaHue Conepixanne y4eGHOr0 MaTepuaa NPaKTHYECKHE 3aHATH, Oobem
pa3aesaioB M TeM caMocCTosITe/IbHAsE padoTa 06yYaouuxcs 4acoB
1 2 3
1 cemecTp 90/42
Pa3gen 1. Uncaa u Bprunciaenns. MHosKecTBa.
Tema 1 Copep:kanue y4eGHOro MaTepuasia 8/2
PazButne 1 | 1.Ilenble 1 panroHadbHbIC Yncia. JlelicTBUTENbHBIC YKcia. [IpubamKkeHHbIe BEIUMCICHUs. [IpuOImKeHHOE 3HaUCHUE
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MOHATHS 0 YHCIE BEJIMYMHBI U TIOTPEITHOCTH MPHUOIIKEHHUH. 2
2 | 2KommiekcHble yncna. ApudMeTHIECKUE SHCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH. 2
3 | 3.KommuekcHble uncna. Tpuronomerpudeckas popma 3aliucH YHCIIa 2
4 | 4Ilpaktnyeckas pabora Ne 1 «[loHsTHE MHOXKECTB YHCEI» 2
5 | 5.BxonHoif KOHTpPOIB 2
Paznen 2. ®yHkuuu u rpaduku
Tema 2 Copepxanne yueOHOr0 MaTepHaJia 8/4
DyHKUUH, UX 6 | 1.Oyukuuu. CriocoOsl 3amanus GyHkumu. I'paduku yukuuu. CBoiicTBa QYHKIIHH. 2
CBOIiCTBA M 7 | 2.06patubie pynknmu. O6nacTh onpeseneHus 1 001acTh 3HaYeHNH oOpaTtHol GyHkiuu. ['paduk obpaTHOMH 2
rpadukm. ¢bynkimu. CinoxxHast GyHKIHMS (KOMITO3HITHS)
8 | 3IIpakruyeckas padora Ne 2 «Dynkuun. CBoiicTBa QPyHKIHMI» 2
9 | 4.IlpeobpazoBanne rpagukoB GyHKIMH. Buabl mpeodpa3oBaHui. 2
10 | 5.I1pakTnyeckas padora Ne 3 «[IpeobpazoBanus rpaduKoB QyHKITHI» 2
11 | ITpodeccuoHATHHO-OPUEHTHPOBAHHOE COAEPKAHUE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TOMOILIBIO IpaduKOB GYHKLIUI
Pa3nen 3. OcCHOBBI TPMTOHOMETPUH
Tema 3 Copep:kanue y4e0HOro MaTepuasia 8/6
Tpuronomerpuye | 12 | 1 Paguannas Mepa yria. BpamarensHoe aswkenue. TpUroHOMETpHYECKask OKPYKHOCTh 2
ckue BhIpaxkenus | 13 | 2.CuHyc, KOCHHYC, TAHT'€HC M KOTaHT'eHC uncyia. OCHOBHBIC TPHTOHOMETPHUYECKUE TOKAECTBA, 2
14 | 3.1pakTnyeckas padora Ne 4 «Tpuronomerpuyeckre GyHKIUH YUCIOBOTO apryMEHTa» 2
15 | 4. ®opmynsl npuBenennsd. CuHyc, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC JIBOHHOTO 2
yria. ®@opmMynsl mooBrHHOTO yria. [Ipeodpa3oBanust CyMMBbl TPUTOHOMETPHIECCKAX QYHKIIMN B TPOU3BEICHUE U
MPOMU3BEIECHNSI B CyMMY. BrIpaeHne TpUrOHOMETpUYECKUX (DYHKLMI Yepe3 TAHT€HC MOJIOBUHHOTO apryMEeHTa.
16 | 5.1pakTnyeckas padora Ne 5 «OcHoBHBIE POPMYIIBI TPHTOHOMETPHUN 2
17 | 6.IlpeoOpa3oBaHus MPOCTSHIITUX TPUTOHOMETPHUUECKUX BRIPAKEHUI. 2
18 | 7 IlpakTuueckas padora Ne 6 «[Ipeobpa3oBaHus MIPOCTEHIIIMX TPUTOHOMETPUUYCCKUX BBIPAKCHUH» 2
Tema 4 Conep:kaHue y4e0HOr0 MaTepHajia 412
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GpyHKIMHU, HX CBOWCTBA U IPapUKH 2
ckue GpyHkuuu. | 20 | 9.llpakTuyeckas padora Ne 7 «TpuroHoMeTpryeckue QyHKIUI. 2
21 | 10.00patHbIe TPUTOHOMETPUUECKHE QYHKIHMH. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIa. 2
Tema 5 Copep:kanue y4eGHOro MaTepuasia 8/6
Tpuronomerpuye | 22 | 11Ilpocreiinire TPUrOHOMETPUUCCKUE YPABHEHUSL. 2
cKue ypaBHeHHMs1 | 23 | 12 Metopl pelieHus] TPHTOHOMETPUIECKUX YPaBHEHHH. 2
U HepaBeHCTBA. | 24 | 13 Pemenne TpUrOHOMETPUYECKMX YPABHEHHUIA. 2
25 | 14 IlpakTnyeckas padora Ne8 «[Ipocreiiiire TPUTOHOMETPUUECKHIE YPABHCHHSI» 2
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26 | 15IlpocTeiimme TPUTOHOMETPUICCKHAC HEPABEHCTRA. 2
27 | 16 IlpakTuyeckas padora Ne9 «[Ipocreiimme TpUroHOMeTpUIECKHUE HEPABEHCTBA» 2
28 | 17 IlpakTuueckas padora NelO «CructeMbl TPUTOHOMETPUYECKUX YPABHEHUI» 2
Paznen 4. Ctepeomerpust
Tema 6 Coaep:xanue y4eOHOro MaTepuaJa 6/2
BBenenue B 29 | MpodeccHOHAILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
CTEpPEOMETPUIO. 1.Bunpl mwiockux ¢Guryp u ux mioniajp. [I[pakTHKO-OpUEHTHPOBAHHBIC 33/1a4 B Kypce FeOMETPUH Ha TIOCKOCTH.
30 | IpodeccHoHAILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasap. [Tapanenenumes. 2
32 | 4.IIpaxTnyeckan padora Ne 11 «Ceuenus. 3aaun Ha MOCTPOCHUE CCUCHHUIT». 2
Tema 7 Conep:xanue y4eGHOro MaTepualia 12/8
IpsiMble n 33 | 5.J1apamienbHOCTh MPSMBIX ¥ IIIOCKOCTEH. 2
ILJIOCKOCTH B 34 | 6. [IpakTnyeckas padora Ne 12«[lapajmienbHOCTD MPSIMBIX U IITOCKOCTEM. 2
NPOCTPAHCTBe. 35 | 7.IlepneHANKYISAPHOCTD NPSIMBIX U INIOCKOCTEH. 2
36 | 8. IlepreHaMKYIISIp ¥ HAKIIOHHAS. YTOJI MEXKIY MPSIMOM M IJIOCKOCTBIO. 2
37 | 9. TeopeMa 0 Tpex MEPHEHANKYISIPAX. 2
38 | 10IIpakTuueckas padora Ne 13 «TeopeMa 0 TpeX MepHEeHANKYIIPAX». 2
39 | 11. [Isyrpanssiii yroiu. IlepneHAUKYISIPHOCTD ABYX IJIOCKOCTEH. 2
40 | 12. IlpakTnyeckas padora Ne 14 «[lepneHIUKyIIPHOCTb B IPOCTPAHCTBE. 2
41 | 13.T eomeTpuueckue mpeoOpa3oBaHus IPOCTPAHCTBA. 2
42 | 14.TlpakTuueckas padora Ne 15 «[IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE» 2
Paznen 5. Kopuu, crenenu u Jorapugmesi.

Tema 8 Copep:kanue y4e0HOro MaTepuasia 10/6
KopHau u 43 | 1 Kopuu u crenenu. Kopuu HaTypaJlbHOM CTENCHH U3 YMCIa M UX CBOMCTBA. 2
CTeleHH!. 44 | 2. llpaktnyeckasi padora Ne 16 «Kopenp N-oii CTeNeHy M €ro CBOHCTBa» 2

45 | 3. CreneHu ¢ pallMOHAIBHBIMY TTOKA3aTeNsIMH, X CBOMCTBa. CTEIICHN C ACHCTBUTEIEHBIMH TIOKA3aTEISIMH, HX 2
CBONCTBA.

46 | 4. IIpakTuueckasi padora Ne 17«CTeneHu ¢ paliOHAIbHBIMY [TOKa3aTEIIMU, UX cBolicTBa. CTEIeHU C 2
JICHCTBUTEIILHBIMH ITOKA3aTEISIMU, UX CBOMCTBA.

47 | 5. UppanmonanbpHble ypaBHEHUs 1 HEPABEHCTBA 2

48 | 6.IIpakTnyeckas padora Ne 18 «ppannoHaabHble yPaBHCHHS U HEPABEHCTBAY 2

49 | 7. Crenennas pyukuus [IpeoOpa3zoBaHus paliOHAIbHBIX, UPPAIIMOHATIBHBIX, CTEIICHHBIX BRIPAKECHUH. 2

50 | 8. Kopuu u creneHu 2

Tema 9 Conep:xanue y4eGHOro MaTepualia 10/2
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Moxa3zarennHas | 51 | 9. [loka3zarenbHas QyHKIMS. 2

PpyHKIM. 52 | 10.IToka3arenbHbIC YpaBHCHUS. 2

53 | 11.Iloka3aTenbpHbIC HEPABCHCTRA. 2

54 | 12.Iloka3arebHbIC HEPABCHCTBA U YPaBHEHUS. 2

55 | 13.CucreMbl MOKa3aTEIbHBIX YPAaBHCHHIA. 2

56 | 14 IlpakTuueckas padora Ne 19 «Iloka3arenbHble ypaBHEHHsI 1 HEPABEHCTBA» 2
Tema 10 Coaep:kanne yue0HOro MaTepraJsia 16/4

Jlorapudmsr. 57 | 15Jlorapudm. [IpaBuna neiictauii ¢ orapudmamu. [lepexoq Kk HOBOMY OCHOBaHHIO. 2

58 | 16. [leiicTBus ¢ norapudMamu. 2

59 | 17.JlorapudhMudeckast hyHKIIHA. 2

60 | 18. MpakTuueckas padora Ne 20 «[IpeoOpa3zoBaHus MOKa3aTEIbHBIX U JOTapU(PMUUIECKUX BEIPRKESHHI» 2

61 | 19.Jlorapudgmudeckue ypaBHEHHS 2

62 | 20.JIorapudmuyeckre HepaBeHCTBA 2

63 | 21.JlorapuMuYeCKHE ypaBHEHUS M HEPABCHCTBA 2

64 | 22 Cuctemsbl lorapu()MHUCCKUX YpaBHEHHI 2

65 | 23 I1pakTuueckas padora Ne 21 «Jlorapupmuyeckre ypaBHEHHUs 1 HEPABEHCTBAY 2

66 | 24 KonrponbHas pabora «Mroru 1 cemectpa» 2

Hroro Jlexnwmii — 904acos
3a 1 cemectp [TpakTrueckux padot — 424aca

CamocrositenbHas paboTa 00yJaronuxcsi: MOArOTOBKA K 9K3aMEHY 10

Koncynpranuun 4

[TpomexyTounas arrectarys B opMe IK3aMeHa 4

2 ceMecTp 112/56
Pa3nen 6. BekTopbl B IpocTpaHCTRE.

Tema 11 Conep:xkaHue y4eOHOr0 MaTepHaJia 10/6

KoopauHatsl u 67 | 1Ilonarre BekTOpa Ha IIIOCKOCTHU U B IPOCTpaHCTBE. Busl BexTopos. JleiicTBus ¢ Bektopamu. Onepanyuy Hax 2

BEKTOPBI. BEKTOPaMH.

68 | 2.Pemenne npakTHYECKUX 3a1a4. 2

69 | 3. [IpakTnyeckas padora Ne 22 «BekTopsl B pocTpaHCTBE» 2

70 | 4 Meton koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucteMa KOOpIWHAT B MTPOCTPAHCTBE. 2

71 | 5. Meton koopauHaT B ipocTpancTBe. KoopauHatsel BekTopa. CBs3b MEXIy KOOPIAUHATAMHU BEKTOPA U 2

KOODJIMHATAMH TOYCK.
72 | 6.Pemenne 3anau. KoopauHaThl 1 BEKTOPHI 2
73 | 7. IpakTnyeckas padora Ne 23 «MeToa KOOPAWHAT B IPOCTPAHCTBE 2
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74

IpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE

8.IIpakTuyeckas padora Ne 24 «KoopauHaTHas TIOCKOCTh. BeIUucieHHe pacCTOSHUI U TUIOIIA/ICH Ha TIOCKOCTH. 2
KonnuecTBeHHBIE pacyeThD».
Paznen 7. MHOTOrpaHHHKH M KPYTJble Tela.
Conep:xanue y4eOHOr0 MaTepuasa 10/6
75 | 1. [lonstrue MHOTOrpaHHUKa. Ero sieMeHThI: BepiiuHbl, peOpa, rpanu. Juaronans. Cedenue. Brinmykibie u 2
HEBBIMTYKITbIE MHOTOTPaHHHKH.
76 | 2Ilpusma. [lapannenenunen 2
77 | 3. [Mupamuna. Bumer mupamu. 2
Tema 12 78 [ 4.1 Gora Ne 25 1 2
. IpakTnyeckas padora Ne 25 «[lnomap MOBEpXHOCTH MHOTOTPAHHUKOB
MHororpannukn g 5.Cummerpus B mpoctpanctee. CuMMeTpusi B Ky0Oe, mapaijieNienuIie e, Ipru3Me, MipaMuse. 2
80 | IIpogeccHoHATHHO-OPHEHTHPOBAHHOE CO/IEPKAHTE 2
6.Ilpumepsl cumMeTpuil B mpodeccu.
81 | 7. IlpakTuyeckasi padora Ne 26 «lIpaBusibHbIC MHOTOTPaHHHUKI. 2
82 | 8. [IpakTHyeckasi padora Ne 27 «MHOrOrpaHHUKH» 2
Tema 13 Conep:xaHue y4eOHOr0 MaTepuasa 8/2
Tena Bpamenus | 83 | 9 Wmmuip, muiMHapyyeckas noBepxXHOCTk. Il1omans oBepXHOCTH HMIHHIPA. 2
84 | 10.Konyc, koHHYecKas HOBEPXHOCTD. I l1o1aas moBepXHOCTH KOHYCA. 2
85 | 11.Yceuennsiii koHyc. CedeHne yCeUeHHOT0 KOHyca 2
86 | 12.111ap u cdepa, ux ceueHus. BzanmHoe pacnojoxeHune chepbl ¥ IIIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. 2
87 | 13.IlpakTuuyeckas padora Ne 28 «Kpyribie Tena» 2
Tema 14 Conep:xaHue y4eOHOr0 MaTepuaJa 8/10
O0BLeMbI TeJl 88 | 14.Ilonstue 066éMa. OcHOBHBIE CBOIiCTBAa 00BEMOB Ten. OOBEM MPSMOYTOIBHOTO NapajuieIeIea, IPU3MBbI, 2
IUTHHJIPA.
89 | 15.IpakTnyeckas padora Ne 29 «O0bEM NpsIMOYTONBHOrO MapayieNenuIe/ia, IPU3MBbI, ITHHIPa» 2
90 | 16.00beM nupaMuIbl ¥ KOHYCA. 2
91 | 17.Permenue 3aaa4 no teme «O0bEM MUPAMHIBI 1 KOHYCa» 2
92 | 18.pakTnyeckas padora Ne 30 «O0bEM nupaMuabl 1 KOHyca» 2
93 | 19.MpakTnyeckas padora Ne 31 «O0bEM mapa u muomaab chepor» 2
94 | 20.I1Togo6ue Ten. OTHOIICHHE TUIOIIAACH MOBEPXHOCTEH 1 00BEMOB MOTOOHBIX TEJ 2
95 | 21.IIpakTuyeckas padora Ne 32 «lI3MepeHUs B TEOMETPUUY» 2
96 | IpodeccHoHATbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
22. IlpakTuyeckas padora Ne 33 «/cronp30BaHue KOMOWHAIMIT MHOTOTPAHHUKOB U TEJI BPAIICHUS B IPAKTUKO-
OpPUEHTUPOBAHHBIX 33JIa4ax».
Pa3znea 8. Hauana MaTeMaTHYeCKOro aHAJIN3A
Tema 15 | Coaep:xkaHue yueOHOT0 MaTepuaja 4/2
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Ipenen 97 | 1.TIpenen mociaea0BaTeIbHOCTH. 2
98 | 2.IIpenen ¢pyHKUIMHN, OCHOBHBIE CBOWCTBA M MPaBHUJIa BEIYUCICHHS. 2
99 | 3.IIpakTuueckas padora Ne 34 «lIpenensr» 2
Tema 16 Cojep:kanue y4e0HOr0 MaTepHajia 12/10
IpoussoaHas 100 | 4.IToHsiTHe IPOU3BOAHON (PYHKIIMHU, €€ TEOMETPUICCKHUM U (DU3NIECKUI CMBICTI. 2
101 | 5. [IpaBuna quddepennmpoBanus. Tabnuia nponsBogHbIX. AnuddepeHnpoBanne cloxHbIX GYHKIUH. 2
102 | 6. IpakTnyeckas padora Ne 35«/InddepeHnrpoBanne BRIpaKCHUN» 2
103 | 7. I'eomeTpuueckuii M pU3HYECKHIA CMBICI IPOU3BOIHON 2
IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE COlePKaHNE 2
104 | 8 ITpakTHueckas padora Ne 36 «Du3uueckuil CMBICI IPOM3BOIHOM B IPO(ECCHOHANBHBIX 331a4ax».
105 | 9. UccnenoBanue 37eMEHTapHBIX (YHKIUH HA MOHOTOHHOCTh M TOYKH 9KCTpEMyMa. 2
106 | 10.VccnenoBanue syeMeHTapHbIX QYHKIMH HAa HanOoNblIee M HAUMEHBIIIee 3HAUYCHHE C TOMOIIBIO MPOU3BOTHON 2
107 | 11.IIpakTuyeckas padora Ne 37 «HauboJbliiee 1 HAaUMEHbIIIEE 3HAYCHUE QYHKIMH HA OTPE3KE» 2
108 | 12.TIpumeHeHHE TPOU3BOAHOM K MCCICIOBAaHUIO PYHKIIMI U MOCTPOCHUIO rpadukoB. [Ipon3BoaHbie 00paTHO U 2
KOMIIO3UIMN (QYHKLIUH.
109 | 13.IIpakTuyeckas: padora Ne 38 «[IpumeHeHre TPOU3BOAHON K NCCIEIOBAHUIO (PYHKIMHA U TTOCTPOSHHIO 2
rpaduKOB»
110 | IIpodeccHOHATBLHO-OPHUEHTHPOBAHHOE COEePKAHNE 2
14. IpakTuuyeckass padora Ne 39 «HaxoxkIeHne ONTHMANBHOTO pe3yibTaTa C IOMOIIBIO TNPOU3BOJHOH B
MPaKTUIECKUX 3a7adax».
Coaep:xkaHue yueOHOT0 MaTepuaja 12/6
111 | 1.IlepBooOpa3Has. HeompeaeneHHbIN HHTETpaI. 2
112 | 2. CiocoObl HaXOXKICHHSI HEOMPEACICHHOI0 HHTErpajia 2
113 | 3. [IpakTnyeckas padora Ne 40 «CriocoObl HAXOXKCHUS] HEONIPEIEIIEHHOTO MHTErpaja» 2
Tema 17 114 | 4. Onpegnenennsiii nuaTerpan. @opmyna Hetorona-JleiiOnnna. 2
115 | 5. BeraucieHus OnpeeeHHOT0 HHTerpara. 2
Hnrerpan u ero — ¢ 611 5012 No 41 <B > >
IlpakTnyeckas pagora Ne BIUMCIICHHUS OTIPEIETICHHOTO HHTErpaia
MpUMEHEHNE 117 | 7 I'eomeTpuueckuii cMbICH onpeaeneHHoro narerpana. @opmyna Hetorona - Jleiitonuna. Pemenne 3aga4 Ha 2
MPUMEHEHNE UHTETpaia AJisl BBIYMCICHHs (GU3NYECKUX BEIWYMH M IUIOIaaeh
118 | 8. Pemenue 3aa4 Ha NpUMEHEHHsI HHTETpasia B PH3HKE U TEOMETPHH 2
119 | IlpodeccHOHATBLHO-OPHEHTHPOBAHHOE COJEePsKAHNE 2
9.IlpakTHyeckas padora Ne 42 «Perenne 3a1a4 Ha IPUMEHEHHE HHTErpajia»
Paznen 9. BeposiTHOCTD M CTATHCTHKA
Tema 18 Copep:xaHue yueOHOI0 MaTepHaJa 6/-
120 | 1.ITonstue MuoxecTBa. [TomMHOKecTBO. Omepaliui ¢ MHOYKECTBAMH. 2
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MHuo:xecTBA. IIpogeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/lePKAHNE 2
DJIeMEeHThbI 121 2.Onepaunu ¢ MHOXKECTBaMH. PellieHne npukiIaaHbIx 3a1au
Teopuu rpados | 12?2 | 3Ilonsrne rpada. Cessmblii rpad, 1epeBo, LUK rpad) Ha IIOCKOCTH 2
Tema 19 Conep:xkaHue y4eOHOT0 MaTepHaJia 10/2
Kom6unaropuk | 123 | 4.OCHOBHbIC MOHATHS KOMOMHATOPUKH. 3a/[a4M HA TOJICYET YKCIIA PA3MEIICHHI, IEPECTAHOBOK, COUCTAHHI. 2
a m craTucruka | 124 | 5.Pemenne KoMOMHATOPHBIX 3a1a4 2
125 | 6. Cratuctrueckas o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3a1a4 Ha nepeOOp BapUaHTOB. 2
127 | 8. ®opmyna 6unoma Hetorona. Tpeyronsuuk [ackans. 2
128 | 9.IIpakTuyeckasi padora Ne 43 «DjneMeHThl KOMOUHATOPHKHUY 2
Tema 20 Conep:xaHue y4eOHOT0 MaTepHaJa 10/2
1eMeHThI 129 | 10.Co0bITHE, BEPOITHOCTh COOBITHS, CIIOKEHHNE U YMHO)KEHUE BeposiTHOCTeH. [IoHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 130 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJleP:KaHHe 2
BepOSITHOCTEIA. 11.TlepBuunas 06paboTKa CTaTUCTUUECKUX AaHHBIX. | padnueckoe ux npeacrasieHune. HaxoxkneHne cpeaHux
XapaKTepPUCTUK, HAOIIONaeMbIX JAHHBIX
131 | 12 BeposiTHOCTh B IpodeccHOHANbHBIX 3agayax. OTHOCHTEIbHAs 4acTOTa COOBITHS, CBOWCTBO €€ YCTOMYHMBOCTH. 2
Craructryeckoe onpeaenaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
132 | 13. JluckpeTHas ciiyvyaiiHas BeTMUMHA, 32KOH €€ paclpeesiCHHS. 2
133 | 14.Knaccuyeckoe onpeeieHUue BEPOSTHOCTH. 2
134 | 15IIpakTuyeckasi padora Ne 44 «Pemnenne 3a/1ad Ha BEIYACICHUE BEPOSTHOCTH 2
Paznen 10. YpaBHeHHUs M HepaBeHCTBA
Tema 21 Coaep:xkaHue yueOHOT0 MaTepuaja 14/6
YpaBuennsau | 13° 1.PaBHOCHIIBHOCT ypaBHEHHH, HEPABEHCTB, cUCTeM. OCHOBHBIE ITPUEMBI UX PEIICHUS. 2
HepaBeHCTBA 136 | 2.Pemenue noka3aTedabHBIX, JOrapu(pMUUECKUX ypaBHEHHU, HEPAaBEHCTB, CUCTEM. 2
137 | 3. [IpakTnyeckas padora Ne 45 Penienue nokasarenbHbIX, JorapuGMUUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
138 | 4. Pemenue TpUTOHOMETPUUCCKIX YPABHCHIHN W HEPABEHCTB. 2
139 | 5. Pemenue paliOHAIBHBIX, APPAMOHATLHBIX YPABHCHUM, HEPABEHCTB, CHCTEM. 2
140 | 6. [IpakTH4yeckasi padora Ne 46 «PerieHre TPUTOHOMETPHUCCKUX YPABHEHUH M HEPABEHCTB» 2
141 | 7. Pemenue ypaBHEHUH M HEPABEHCTB C MapaMeTpaMu 2
142 | 8.0mpeneneHue Moayns. PackpeiTie Moayss o onpeneneHuto. [Ipocreiimme ypaBHeHUs] 1 HEPABEHCTBA C MOAYJIEM. 2
[IprmeHeHne paBHOCHIBHBIX NTEPEXO0IOB B OMPEIEICHHBIX TUIIAX YPaBHEHUI M HEPABEHCTB C MOZYJIEM.
143 | 9.IIpakTyeckas padora Ne 47 «[Ipocreiiiine ypaBHEHHs 1 HEPABEHCTBA C MOIYJIEM. 2
144 | TIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJleP:KaHUe 2
10 Pemienue TeKCTOBBIX 33724 MPO(HECCHOHATIBHOTO COJICPKAHUSI.
IMoBTOpEHHE Coaep:xkaHue yueOHOT0 MaTepuaja 8/4
145 | 1IloBropeHne MaTepuraia (reOMeTpHs) 2
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MaTepuaJja 146 | 2 IlpakTnyeckas padora Ne 48 «[IpuMeHeHHE OMIOPHBIX 3HAHUI 110 TE€OMETPHH» 2
147 | 3.IloBTOpeHne MaTepuaia (arebpa ¥ Havasa MaTeMaTHIECKOTO aHATH3a) 2
148 | 4.IloBTopeHne MaTepuaia (arebpa ¥ Havasa MaTeMaTHIeCKOTO aHATH3a) 2
149 | 5. IIpakTnyeckas padora Ne 49 «[IpuMeHeHNE OMOPHBIX 3HAHHUI 10 ajiredpe U MAaTEMAaTHUCCKOMY aHAJIN3y» 2
150 | 6.MtoroBas KOHTpOJbHAs paboTa 2
HToro Jlexnuit — 1129acoB

3a 2 cemecTp

[IpakTnueckux pabot — S64acos

NuauBunyans-
HBIN MIPOEKT
(mpenmeTom He
SIBJISICTCS)

TemaTHyeckuil IJIaH BBITOJHEHUS WHAWBUAYAIBHOTO MpoekTa (Mpy HadHM4YMH O0YYalOIIMXCs, BHIOPABIIMX TEMY
WHMBUIYaTBHOTO MIPOEKTA [0 Y4eOHOMY mpeaMeTy «MartemaThka»):

- BEIOOp TEMBbI ITPOEKTA,

- (hopMyIIMpOBaHUE TEMBI IPOCKTa M 0OOCHOBAHUE €€ aKTyaIbHOCTH;

- oTpesieieHre e paboTsl, popMyITupoBaHHe 3a1ad,

- BBIZIEJICHUE 00BEKTa M IMpeIMeTa IPOCKTHON paboTHI;

- COCTaBJICHHUE TIJIaHA UCCIICOBAHMS;

- IOUCK UCTOYHUKOB I10 TEME HCCIIEAOBAHHUS,

- paboTta C pa3TMYHBIMH HCTOYHHKAMH, LIUTUpOBaHME, odopmieHue Oubimorpaduyeckoro cmmcka, 0030p
(hakTUYECKOTO MaTepHana,

- BBIOOp UM NMPUMEHEHHE Ha MPAKTHKE METOJOB MCCIEI0BATEIbCKON ACATEIBHOCTH, COOTBETCTBYIOIIUX 3a/lauaM
WCCIICIOBAHMS,

- cOop U cucTeMaTu3alus JaHHBIX;

- IPOBEJCHNE OTBITOB, N3MEPEHHH, ONIMCAHNUE PE3yIHTaTOB HAOIOACHUI U UX OOBSICHEHHE,

- 00pa0boTKa, CTPYKTYpHUPOBAaHUE U aHAJIN3 TIOJTYYEHHBIX PE3yJIbTaToB,;

- ohopmIteHHE TEOPETHYECKUX U SKCIICPUMEHTAIBHBIX PE3yIbTaTOB IPOEKTHOH JIESITEIBHOCTH;

- oopMIICHHE TPOSKTHOM paboTHI,

- IOJITOTOBKA K 3aIlIUTE MPOCKTA,

- 3aIUTa IPOCKTa.

Tembl UHANBUAYAIBHBIX IPOCKTOB M0 Y4eOHOMY MpeIMeTy «MaremMaTuka:
1. KommiekcHbIe Yuciia U UX pojb B MaTeMAaTHKe.

2. Cunycoua BOKPYT Hac.

3. Benukue maTeMaTuKu IpeBHOCTU

4. Bennkoe UCKycCTBO U xu3Hb [xxeponamo Kapnano.

5. ['eomeTpryeckue MoJeN1 B €CTECTBO3SHAHHH.
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6. 'eomerpust EBkinaa kak nepBasi HayyHasi CUCTEMA.
7.T'eomerpus JlobaueBckoro

8. 'eomeTpuss MHOTOTPAaHHUKOB

9. I'padmueckuii MeTO pelICHUs TPUTOHOMETPUIECKUX YPAaBHCHU U HEPABEHCTB.
10.'padpuueckuii moaxoa K peleHHI0 HEKOTOPBIX TPUTOHOMETPUYECKUX YPaBHEHUH.
11.Tpaduku smeMeHTapHBIX (PYHKIHI B PUCYHKaX

12. lnohaHTOBBI ypaBHEHUS.

13.3arajku nupaMuIsl

14.3aragouynsie rpadiKi TPUTOHOMETPUUYECKHUX ()YHKITHH.

15. 3aragounsie rpaduxu

16.3ameuaTenbHbIC HEPABEHCTBA, NX 00OOCHOBAHUE U TPUMEHEHHUE.
17.Benukue MaTeMaTUKU U UX BEJIMKUE TEOPEMBI.
18.3ameuaTenbHble MATEMAaTUYECKUE KPUBBIE: PO3bI U CIIUPAIIH.
19.30mn0Tas nponopius

20.3mepenne BBICOTHI 37jaHUsI HEOOBIYHBIM CITOCOOOM

21. MHOroNMKasi CAMMETPHS B OKPY)KAIOIIIeM HAC MHUpe
22.11apkeTsl, MO3aMKa 1 MaTeMaTudeckuii Mup Mapuyca Dmiepa
23.3aramouHblii MUp GPaKTATIOB

24. Jlorapud™Mbl BOKPYT HAC

25.Tloctpoenue rpaguKoB GYHKIIHI, COAEPIKAIUX MOTYIIb
26.Bce 3aranku u npumenenune byreiiku Kneitna.
27.Teomerpuueckue (HopMbl B HICKYCCTBE.

28.T'padsl 1 UX UCTIOIB30BAHUE

29.Tpadsl 1 UX TPUMEHEHUE B ApXUTEKTYPE.

30.3araaku [ukionmsr.

CamocrosiTenbHas paboTa 00y4aronmxcs: HOArOTOBKA K AK3aMEHY 10
Koncynpranuu 4
[TpomexxyTounast arrectamnus B GopMe IK3amMeHa 4
Bcero 336

OcBoeHue ydeOHOro mpeaMeTa MOXXET OBbITh PEeaJ30BaHO C MPUMEHEHHEM OJJIEKTPOHHOIO OOYYEHHs, AWCTAHLIMOHHBIX OO0pa3oBaTEIbHBIX
TEXHOJIOTUH B COOTBETCTBUU ¢ [lonokeHHMEM O NMPUMEHEHUH AJIEKTPOHHOTO OOYyYeHUs, AMCTAHIMOHHBIX O0pa30BaTEIbHBIX TEXHOJIOTUH MpH
peanu3anuy 00pa3oBaTeIbHBIX IMPOrpaMMaM CpEeIHEro NpogecCHOHAIBLHOrO 00pa30BaHUs, YTBEPXKIEHHOIO IIpejcenaTesieM Y4YeHOTO COBEeTa
OI'BOYBO«YITY ».
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3. YCJIOBUSA PEAJIN3ALIUU PABOYEN ITPOT'PAMMBI YYEBHOI'O
HPEIMETA «<MATEMATHUKA>»

3.1. Tpe6oBaHuss K MHHHUMAJLHOMY MATEPUAJbLHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanuzanus paboueil mporpaMMbl yd4eOHOTO TpeaMera TpeOyeT HaTudus
y4eOHOro KabMHETa MaTeMaTHKH.

OcHaIeHHOCTh Y4EOHOr0 KaOMHETa: TOCaJO0YHBIC MECTa IO KOJIHUYECTBY
oOydJarouxcsi, pabouee MeCTo MmperoaaBaTeisi, T0cka yaeOHast, CTeHIbI, TAOJIHIIBI,
MOJICJIA TEOMETPUUICCKUX TEJI, yUeOHO-METOINYECKAS TOKYMEHTAITHS.

3.2. Unopmannonnoe odecneyeHue 00yueHust

Jisg peanmu3zauuyd TporpaMMbl  OuOmuMoTeuHbI (QoHI 00pa3oBaTeabHOU
OpraHM3allii WMEEeT IIeYaTHble W/ WM JJICKTPOHHBIE O00pa3oBaTeibHBIC U
UH(GOPMAILIMOHHBIE PECYPCHI:

. HNanasH, A. A. Maremaruka : yueOnuk / A.A. lagasa. — 3 u3f.,
ucnp. u jgon. — MockBa . MHOPA-M, 2023. — 544c. — (Cpennee
npodeccuonanbHoe obpasoBanme). - ISBN 978-5-16-012592-3. -Tekcrt:
anekTponHHbid. - URL: https://znanium.com/catalog/product/1891827

. HanasH, A. A. COopHHUK 3a/1a4 10 MaTeMaTHKe . yueOHoe mocobue /
A. A. lagasa. — 3< u3a. — Mocksa : DOPYM : UHOPA-M, 2021. — 352.
— (ITpodeccronanpnoe odpaszoBanme). - ISBN 978-5-91134-803-8. Fekcr
anexktponHbId. - URL: https://znanium.com/catalog/product/1362444

. FOxno, H. C. Marematuka : yuebnuk / H.C. FOxHo. — Mocksa :
NHO®PA-M, 2023. — 204c. — (Cpennee npodeccroHaibHOe 00pa3oBaHHUeE).
— DOl 10.12737/1002604. - ISBN 978-5-16-014744-4. Tekcr
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1906092

J bapaymikun, B. B. Maremaruka. D1€MEHTHI BBICIICH MAaTE€MaTUKU !
yaeOHuK : B 2 Tomax. Tom 1 /B. B. bapaymkun, A. A. IIpokodreB. — Mocksa :
KYPC : HUH®PA-M, 2021. — 304 c. — (Cpennee mpodeccuoHaIbHOE
obpaszoBanue). — ISBN 978-5-906923-05-9- Tekct : 31neKTpoHHBIH. — Pexxum
nocryma: https://znanium.com/read?id=372717

. Bapnymkun, B. B. Marematuka. DieMEHThI BBICIIEH MaTEMaTHKU :
yueOHHK : B 2 Tomax. Tom 2 / B.B. bapaymikuu, A.A. IIpokodbeB. — Mocksa :
KYPC : UH®PA-M, 2022. — 368c. — (Cpemnee mnpodeccroHaIbHOES
obpasoanue). — ISBN 978-5-906923-34-9. FekcT : 31eKTpOHHBINA. — Pesxum
nocryma: https://znanium.com/read?id=380017

. Marematuka . ydeOHoe mocobome / M. M. UYepnemos, H. b.
Kap6aunnckas, E. C. JlebeneBa, E. E. XapuTonora ; mox penakmueii M. M.
YepuemoBa. — 3¢ m3a. — MockBa : Poccuiickuii TOCYIapCTBEHHBIN
yauBepcuteT npasocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2.
Tekct : siexTpoHHBIA // DaeKTpOHHBIH pecypc HUGPOBOH 00pa3oBaTEIbHOMN
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Cpebl CIIO PROFoOpa3zoBanue : [caiiT]. — URL.:
https://profspo.ru/books/122921

. Abnymmuna, K. P. Marematuka : yueOnmk mms CIIO / K. P.
AOnynnmuHa, P. I'. MyxameraunoBa. — Caparos : [Ipodobpazosanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. Fekcr : 31eKTpOHHBIN // DIIEKTPOHHBIH
pecypc mudpoBoit oopazoBatenbHOi cpensl CIIO PROFoOpazoBanue : [caidT].
— URL: https://profspo.ru/books/99917

. HIumora, JI. 1. Matematuka : yaebHoe nocodue / JI.W. [llumosa, A.E.
[IunmoB. — MockBa : HWHO®PA-M, 2020. - 238 ¢. — (Cpennee
npodeccuonanpHoe oopaszoBanue). — ISBN 978-5-16-014561-7. —Tekcer
3JIEKTPOHHBIN. —Pexxum poctyna: https://znanium.com/read?id=359850

CoBpemeHHbIe Tpo)eCcCHOHANbHBIE 0a3bl JMaHHBIX W WH(OPMAIMOHHBIE

CIIPaBOYHBIC CUCTEMBI.

- CIIC Koncynsrantlntoc;

- OBC ZNANIUM.COM,;

- CeteBas anekTponHas oubnmoreka «IbC «Jlanp»;

- OBC IOPAUT;

- OP [1OC «PRO¥fo6pazoBanue
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOT'O IIPEJIMETA <MATEMATHUKA»

KoHTposb 1 olleHKa pe3ybTaTOB OCBOEHUS yU€OHOTO MPEAMETA OCYIIECTBISAETCS MIPEnogaBaTesieM B IPOLECCE TEKYIETO
KOHTPOJIS IIPU MPOBEJIEHUS MPAKTUUECKUX 3aHATHI, TECTUPOBAHUS, a TAKXKE BBIINOJIHEHUS OOYy4YarOIMMUCS MHAWBUYaIbHBIX
3aJIaHUH, ITPOEKTOB, UCCICOBAHUMN U IIPOMEKYTOYHOM aTTECTALIMH.

Htorosoii hopmoit mpoMeKyTOUHOM aTTECTAIIMU SBIISETCS IK3aMEH.

4.1.1Inanupyemsbie pe3yabTaTsl ocBoeHus yueoHoro npeamera B cooTBeTcTBUH ¢ @I'OC CIIO u Ha ocaoe ®I'OC COO.

Koa n nHaumeHoBaHue
(opMupyeMBbIX KOMIIETEH LU

[InanupyemMble pe3ybTaThl 0CBOCHHUS THCIUIIIUHBI

Oo01mmue

JucuunjuHapHbie (MpeaMeTHbIe)

OK 01. Bribupath cnocoOs
pereHus
npodeccuoHaIbHON

3aJa4

JCATCIIbHOCTHU
IIPUMEHUTECIILHO
K pa3/IMYHbIM KOHTCKCTaM

B wacTtu TpyaoBoro BocnutaHus:
- TOTOBHOCTb K Tpyly, OCO3HaHHE LIEHHOCTU
MacTepcTBa, TPYA0II00HE;

- UHTEpec K pa3IMYHBIM chepam
npo¢hecCuoHaIbLHON ACSITETbHOCTH,
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

MO3HABATENbHBIMU JCHCTBUSIMU:
a) 0a30BbIC JJOTMYCCKHE ACHCTBHS:

- CaMOCTOSITETILHO (bopMynupoBaTh u
aKTyaJIM3UpoBaTh TMpoOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE,

- YCTaHABJIMBATh CYIICCTBCHHBIH NPU3HAK WIIH
OCHOBaHUS JUIsl CPaBHEHHUsA, KiIacCU(DUKAIMUA H
00001IeHNS;

- OmpeneNATh ILEIH  JIeATSIbHOCTH,
napaMeTpbl U KPUTEPUH UX JTOCTHIKCHUS,
- BBIABJISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBaeMbIX SIBJICHUSAX;

- BHOCUTh KOPPEKTUBBI B JIEATCIHHOCTD, OIICHUBAThH
COOTBETCTBHE PE3yJbTaTOB IIEJsIM, OICHUBATh
PHUCKH MOCIICICTBHIA JCSITEIBHOCTH,

3a1aBaThb

-BJIaJIETh METOJAMH J[OKa3aTeJbCTB, AalTOPUTMAMU PELICHUS
3aga4; yMeHHe (OpMyIUpOBaTh ONpEACICHUS, AaKCHOMBI U
TEOPEMBI, IPUMEHSTh HX, IPOBOIUTH JOKA3aTEIbHbIC PACCYKIACHUS
B XOJIC PELICHUS 3a/1a4;

- YMETh ONEpUPOBATh MOHATHAMHU. CTENECHb 4YHCIA, JIorapupm
YHCIa;  YMCHHE  BBIOJNHATH  BBIYMCICHUE  3HAYCHUH U
peoOpa3oBaHusl BBIPAKEHUH CO CTENEHSAMH | JIoTapudpmami,
npeoOpazoBaHus APOOHO-PAIIOHATBHBIX BRIPAKEHHH;

- yMeThb  OIEpUpOBAaTh  IOHATHIMHU: panoHabHEIE,
UppanoHaIbHbIC, TIOKAa3aTeNIbHBIC, CTENICHHBIE, JTIOTapU(PMHUICCKHUE,
TPUTOHOMETPUYECKUE YPaBHEHHUS H HEPABEHCTBA, HX CHCTEMBI;

- yYMETh OINEpPHPOBaTh TOHITUAMHU. (QYHKIUS, HEMpepbIBHASL
GyHKIUMS,  TPOM3BOAHAS,  NEPBOOOpa3Hasi,  ONpECIICHHBIN
UHTETpaJ; yMETh HAXOMUTh MPOU3BOJHBIC  DIEMEHTAPHBIX
(GYHKIUH, HCIONB3Ysl CIPAaBOYHBIE MaTepHajbl, HCCIEIOBATh B
OpOCTEHIIMX Cly4assx (YHKIMA HAa MOHOTOHHOCTH, HAXOJUTh
HauOONbIINE W HaWMEHbIINE 3HAaYeHUs (YHKIOUH; CTPOUTH
rpagukd  MHOTOWICHOB  C  HCIHOJB30BAaHHMEM  armapara
MaTeMaTHYecKOro aHalW3a, NPUMEHSATh IPOM3BOAHYIO  IPH
pemieHMM  3aJad = Ha  JBIDKCHHE;  pelaTh  MPaKTHKO-
OpPHEHTHPOBAHHBIE 33/1aul  HAa HAWOOJbIINEe W HAWMEHBIIHE
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- pa3BMBaTh KPEaTHMBHOE MBIIUICHUE MPH PEIICHUH
YKU3HEHHBIX MPOOJIEM

0) 6a30BbIE UCCIIEIOBATEILCKHE ICHCTBHS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIbCKON U
NPOCKTHOM JEATeIbHOCTH, HABBIKAMH pa3peliCHHUs
npooJieM;

- BBIABIATH NPUYMHHO-CJICJICTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3aja4yy, BBIJBUraTh THUIOTE3y €€
peleHus, HAXOJIUTh apTryMEHTBI TUIS
JIOKa3aTeNIbCTBA CBOMX YTBEP)KJICHWH, 3a/J1aBaTh
napaMeTpbl U KPUTEPHH PEIICHUS,

- aHaJIU3UPOBATH IOJIYYCHHBIC B XOJE pEIICHHUS
3a/la4ydl  pe3yJIbTaThl, KPUTHUECKH OIICHUBATb HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MCHECHHEC B
HOBBIX YCJIOBUSIX;

-- YMETh TMEPEHOCUTh 3HAHHs B IMO3HABATEIbHYIO U
NPaKTUYECKYIO 00JIaCTH )KU3HECITEIBHOCTH,;

- yYMeTb HHTErpUpOBaTh 3HAHMS M3 Pa3HBIX
NpeIMEeTHBIX 00J1acTel;
- BBIIBMraTh  HOBBIE  HJEH,  Ipeajararb

OPUTHHAJIBHBIC TIOAXOJbI U PCIICHMUS,
u CIIOCOOHOCTh ux HCIIOJIb30BAaHUA B
MMO3HABATEILHOU U COL[HaHBHOﬁ IMPAKTUKEC

3HAYCHUS, HA HAXOXJICHUE ITyTH, CKOPOCTH U YCKOPCHUS,

- YMETh ONEpUPOBATH MOHATUSMH. palOHANbHAS (YHKIUS,
nokaszaresibHas (QYHKIHMs, CTETIEHHAsT QYHKIHs, JorapupMuuecKas
GyHKIMS, TpUTOHOMETprUYeckue (yHKIMU, oOpaTHBIE (QYHKIIWH,
YMEHHE CTPOUTh TpaduKu H3YYEHHBIX (DYHKIMHA, HCHOIH30BATH
rpaduKy MPH U3YYEHUH MTPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUN
3a7a4 U3 IPyTUX y4eOHBIX MPEJAMETOB U 33/1a4 U3 PeaIbHOM KU3HH;
BBIpaXaTh (OPMyJIaMH 3aBHCUMOCTH MEX/1y BETHUNHAMU,

- YMETh pelaTh TEKCTOBbIC 3a/1a4M Pa3HBIX THUIIOB (B TOM YHCIIe
Ha TIPOLICHTHI, JIOJIM W YacTH, HAa JABIKEHHE, PabdOTy, CTOUMOCTb
TOBapOB W YCIYyr, HAJIOTH, 3aJa4yd H3 00JacTH YIpaBJICHUS
JUYHBIMA U CEMEWHBbIMH (DUHAHCAMH); COCTABJIATH BBIPAKCHUS,
ypaBHCHUSI, HEPABCHCTBA M WX CUCTEMBI IO YCIIOBHIO 3aJlayH,
HCCIIEIOBATh MOJIy4EeHHOE pereHue U OLIEHUBATh
MPaBOII0I00HOCTh PE3yIbTATOB,;

- YMeTh ONEpPHPOBATH MOHATHUAMHU. cpenHee apu(phMETHUECKOE,
MenuaHa, HauOojibliee ¥ HaMMEHbIIEe 3HAYCHHSA, pa3Mmax,
JHCTIepCusi, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HaboOpa; yMETb
U3BJICKaTh, UHTEPIPETUPOBATh WHPOPMALUIO, MPEICTABICHHYIO B
TabNMUIAX, HAa JaUarpaMmax, rpadukax, OTpakalollyl0 CBOICTBa
peasbHBIX MPOIECCOB U SIBJICHUI; TMPEACTaBIATh WHPOPMALUIO C
MOMOIIBI0 TAa0JIMI] W JIUAarpaMM; HCCIEI0BAaTh CTATHCTUYECKUE
JaHHBIC, B TOM YHCJEC C MPUMEHEHHEM TPapUUECKHX METOAOB U
AJIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHATUSAMH . CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOATHOCTH CIIy4ailHOTO COOBITHS, YMEHHUE BBIYHCIATDH
BEPOSITHOCTh C  HCIIOJIb30BAaHMEM  TpaUuecKHMX  METOJIOB;
OPUMEHATh (OPMYIIBI CIOXKEHHS W YMHOXKEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIe (akThl W (QOpPMYJBI TpPH pPELUICHUH 337y,
OLICHMBATh BEPOSTHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO
CIlyYallHBIMH  BEJIMYMHAMH, yMEHHE MPHUBOAHUTH HPUMEPHI
OpPOSIBJICHUSI  3aKOHA  OOJBIIMX YHCEN B  MPHPOJAHBIX U
OOIIIECTBEHHBIX SIBIICHUSIX;

- yMeTh ONEepUpPOBATh MOHATHSAMH. TOYKA, MpsSMasi, MIOCKOCTB,
IPOCTPAHCTBO, JBYIPAaHHBIA YroJ, CKPEIIMBAIONINECS NpsSMBIE,
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NapajuIeNbHOCTh U MEPIEHIUKYISIPHOCTh NPSIMBIX M IJIOCKOCTEH,
yroJl MEXy MPSMBIMH, YTOJI MEXIY MPSAMON U IUNIOCKOCTBIO, YOI
MEXIy IUIOCKOCTSIMHM, PpAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHie MEXAY NPSIMBIMHU, PacCTOSIHHE MEXKAY IUIOCKOCTSIMU,
YMEHHE HCIIONB30BaTh MPU PEIICHUH 3a/a4 HW3ydeHHble (aKThl u
TEOpeMbl IUIAHNMETPHUH, yMEHHE OICHHMBATh pPa3Mephl OOBEKTOB
OKpY>KaloIIero Mupa,

- yMeTh ONEpUpPOBATH TOHATUSMHU. MHOTOTPAaHHHK, CEUYCHHUE
MHOTOTpaHHMKa, Ky0, mapajienenuresi, Mpu3Ma, MOUPaMUJa,
¢durypa ¥ MOBEPXHOCTb BpallEHUs, [IUIUHAP, KOHYC, map, cdepa,
cedeHus: (Urypbl BpallleHUs, IUJIOCKOCTh, Kacarouiascs cdepsl,
HWIMHIpPA, KOHYCA, IUIOHIa/b MOBEPXHOCTH MUPAMUIBI, MPU3MBI,
KOHyca,  LWIMHIpa,  Iuomans  chepsl, o00beM  KyoOa,
OPSMOYTOJIBHOTO — THapajuieNienunesa,  HOUPaMHIbl,  PU3MBI,
WIMHIPA, KOHYCa, [1apa, yMEHHe n300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BpALICHUS, MX CEYEHUs] OT PYKH, C TIOMOUIBIO
YEepPTEeKHBIX HHCTPYMEHTOB M DIIEKTPOHHBIX CPEJICTB;, YMEHHE
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
NpaBUIbHBIE MHOTOTPAaHHUKH,

- YMETb OINEpPUPOBaTh MOHATHSIMH: IBW)KEHHE B IMPOCTPAHCTBE,
noIo0HbIe (PUTYyphl B MPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHHUE
wioniaied MOBEpXHOCTEW M O00BEMOB MOAOOHBIX (UTYp MpH
pElIeHNH 3a/1a4;

- YMEThb BBIYMCIISATH T'€OMETPUYECKHE BEIMYMHBI ([UIMHA, YTOI,
UIOIa b, 00BhEM, IUIOMIAAb HOBEPXHOCTH), HCIONB3Ys H3YUYCHHBIC
(OpPMYITBI U METOTBI;

- YMETb ONepUpoBaTh MOHATUSAMH. NPSIMOYTOJIbHAs CHCTEMa
KOOP/MHAT, KOOPIMHATHl TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA,
CKaJSIpHOE TMPOU3BENEHUE, Yroll MEXIy BEKTOpaMmH, CyMMa
BEKTOPOB, IPOU3BEJICHNE BEKTOpA HAa YUCIIO; HAXOAUTH C TIOMOIIBIO
M3YYEHHBIX (POPMYT KOOPIAMHATHI CEPEIMHBI OTPE3Ka, PacCTOSTHUE
MEX/1y IByMsI TOUKaMU,

- YMETh BBIOMPATH MOAXOIAUINA N3y4YEeHHBIH METO AJIsl peIIeHuUs
3aJjauy, paclo3HaBaTh MaTeMaTH4eckre (pakThl 1 MaTeMaTHUECKUE
MOJICJIM B MPHUPOJHBIX M OOIIECTBEHHBIX SIBJICHHSIX, B UCKYCCTBE,
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YMEHUE TPUBOJUTH MPUMEPHl MATEMAaTHUYECKHUX  OTKPBITUH
POCCHUICKON U MUPOBOM MaTEMaTUYECKON HAyKH.

- YMETh ONEpUPOBATh TMOHATUSMH. OIpPEICICHHE, aKCHOMa,
Teopema, CIEICTBUE, CBOWCTBO, MPH3HAK, JOKa3aTEJIbCTBO,
paBHOCHIIBHBIC (HOPMYIUPOBKH; YMEHUE (GOPMYITUPOBATH OOPATHOE
U TIPOTHBOIIOJIOXKHOE YTBEpXKIEHHE, NPUBOJUTH NPUMEPH U
KOHTPIPUMEPHI, UCTIONB30BaTh METO/I MaTeMAaTHUECKOW MHIAYKIIH;
NPOBOJUTH JIOKA3aTeIbHBIE PACCYXAEHUS TNPH pEIleHHH 3ajad,
OLICHUBATH JIOTUYECKYIO MPAaBUILHOCTh PACCYKICHH,

- YMETh ONEPHUPOBAThH MOHITUSMHU. MHOXKECTBO, TOIMHOXKECTBO,
OTlepaluy HaJ] MHOXKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-
MHOXXECTBEHHBIN ammapaT JUIsi ONUCAHHS PEajbHBIX MPOLECCOB U
SIBIICHUW TIPU PEIICHHH 3ajad, B TOM YHUCJIE U3 JIPYTUX y4eOHBIX
MIPEMETOB,;

- YMETh OINEPHPOBATH MOHIATHAMH: Tpad, CBI3HBINA Tpad, AepeBo,
UK, Tpad Ha IUIOCKOCTH, YMEHHE 3a]1aBaTh U OMUCHIBATH Tpadbl
Pa3NUYHBIMH CHOCO0AMM; HCIIOJIb30BaTh Tpadbl NMPH PEIICHUN
3ajad,

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSIMH. COYETaHHE,
MEPECTAHOBKA, YHCJIO COYCTAHWH, YHCIO IEPECTAaHOBOK, OMHOM
HpioTOHA;, yMeHHE TPHUMEHSATh KOMOWHATOpPHBIE (aKThl U
paccyKIeHus IS peIeHHs 3a/1ad,

-yMETh OINEPHUPOBATH TMOHITUSMHU. HATYpaJIbHOE YHUCIO, LEN0e
9YHUCIO0, OCTAaTOK IO  MOJYNIO,  palMoOHAIBbHOE  YHCIIO,
UppalMoOHAJIbHOE YHCIO, MHOXXECTBA HATYpajJbHbIX, LEJbIX,
palMoHAIbHBIX, JEHCTBUTENBHBIX YHCET;, YMEHHE HCIOIb30BATh
NPU3HAKKA  JIEJMMOCTH, HAaWMEHbIIMHA OOMMH  JenuTens |
HaMMeHbIIee olmiee KpaTHOe, aNropuT™M EBKinaa mpu pemeHuu
3aJa4; 3HAKOMCTBO C Pa3IUYHBIMU TO3UIIHOHHBIMH CHUCTEMaMHU
CUHUCJICHUS,

- YyMeTh CBOOOJHO OMNEPUPOBATH MOHATUSMH: CTENICHb C IIEJIBIM
mokaszarejeM, KOpeHb HATypaJlbHOW CTENEHH, CTeleHb C
palMOHAJBHBIM  IOKa3aTejeM, CTENeHb C JICHCTBUTEILHBIM
(BemrecTBEHHBIM) TTOKa3aTelieM, JIorapuM YHcia, CHHYC, KOCHHYC
Y TAHT€HC MPOU3BOJILHOTO YHCIIA;
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- YMETh OINEPHPOBATH MOHATUSIMH. TOXJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHHN U
HEPaBEHCTB, PaBHOCHIBHOCTh YpaBHEHHI, HEPABEHCTB U CHUCTEM,
panyoHaJIbHbIe, WPpAIMOHAJBHBIC, ITOKa3aTelbHbIC, CTEIICHHBIE,
JorapupMUIECKUe, TPUTOHOMETPHUUECKUE YpaBHEHHS, HEPAaBEHCTBA
U CHCTEMBI; YMEHHUE pelIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMEI C
MIOMOIIBIO PA3JIMYHBIX NTPHEMOB; pellaTh YpaBHEHHUS, HEPABEHCTBA
U CHCTEMBI C MapaMeTpoM; MPHUMEHSATh YpaBHEHHs, HEpaBEHCTBA,
UX CHUCTEMBI JJIsl pElICHUs] MAaTeMaTHYeCKHX 3a7ad M 3a4ady |3
pa3IMYHBIX 00JIACTEH HAYKU M PeabHOM KU3HH;

-yMETh CBOOOJHO OMNEpPUPOBATH MOHATUSAMU. TpapuK (YHKIHUH,
oOpaTtHasg (QyHKUHSA, KOMIO3ULUS (DYHKUWN, JUHEWHAs (QYHKIMS,
KBajgpaTtuuHas  (QyHKIMs, CTerneHHas (QYHKOHSA C  [EJIbIM
MoKasaresjeM,  TPUTOHOMETpUYecKue  (QYHKIHUH,  OOpaTHEIC
TPUTOHOMETPUYECKHE byHKINH, nokasartesbHas U
norapudmudeckas GyHKIIUN; YMEHUE CTPOUTH rpaduku QpyHKINH,
BBITIOJTHATH NMPeo0pa3oBanus TpaduKoB (yHKIIHIA;

YMEHHE UCIOJIb30BaTh Tpapuku QYHKIUH 11 HU3ydeHHs
NPOIIECCOB M 3aBUCHUMOCTEH TIpU pEIICHUH 33aJad U3 JAPYTHX
y4EOHBIX MPEIMETOB U U3 PEaTbHOM KU3HH; BEIPAXKATh POPMyJIaMHU
3aBUCUMOCTH MEX]y BEJIMYHMHAMY;

yMEHHUE CBOOOJIHO ONEPUPOBATH MOHITUAMH. YETHOCTh (DYHKIIHH,
NEPUOTUIHOCTh byHKINY, OrpaHUYEHHOCTh byHKIINH,
MOHOTOHHOCTh (DYHKITMH, SKCTpeMyM (GYHKIMH, HAauOOJbIIee H
HaVMEHbIIee 3HAaueHHs (QYHKIMHM Ha TPOMEXKYTKE, yMEHHUE
MIPOBOJUTH HCCIIEI0OBaHUE (PYHKIIUH,

YMEHHE WCIOJB30BaTh CBOWCTBA W Tpadukd GYHKIUH 171
pelieHnss ypaBHEHMH, HEpPaBEHCTB W 3aJad C IapaMeTpaMu,
n300pakaTh Ha KOOPAMHATHOHM IUIOCKOCTH MHOMKECTBA DPELICHUIN
ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

- YMETb CBOOOIHO OIIEPUPOBATH HOHSTUSMH:
MOCJIEIOBATEIBHOCTD, apupmMeTHIecKas nporpeccus,
reoMeTpHUYeCcKast nporpeccus, 0eCKOHEYHO yOBIBaromas
reoMeTpuyecKast nporpeccus; yMEHHe 3aJ1aBaTh

IOCJIEAOBATCIIbHOCTH, B TOM YHCJIC C IOMOIIBIO PECKYPPCHTHBLIX
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bopmy,

- YMETh ONEPUPOBATh MOHSATHIMHU: HETPEPHIBHOCTH (YHKIIUH,
acHUMITOTHl Tpaduka (QyHKIUH, TepBas U BTOpas MpPOM3BOJHAS
(GYHKIMH, TEOMETPUYCCKHA W (PU3UIECKUI CMBICI TPOHU3BOIHOM,
nepBooOpa3Hasi, OINpeNesIeHHBI WHTErpal; yMEHHE HaXOIUTh
acUMIITOTHI rpaduka QyHKIMH, YMEHHE BBIYUCIATH MPOU3BOHbIC
CYMMBI, TIPOW3BEJCHHS, YACTHOTO W KOMIIO3UIMU (QYHKIUH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOH K rpaduky GyHKIHY,

YMEHHE WCIOJIb30BaTh IPOU3BOJAHYIO JIJISI  UCCIEIOBAHHUS
GyHKIUH, 1715 HAXOKACHUSI HAWTYYIIEerO PEIICHHs B MPUKIIAIHBIX,
B TOM YHCJI€ COLUAIBLHO-DKOHOMUYECKHUX U (DU3NYECKUX 3ajayax,
IUIsL OTIPEIIENICHHSI CKOPOCTU M YCKOPEHWS; HaXOJUTh TUIOIIAAH U
00beMBbl (UTYp C TOMOLIbIO HWHTErpaya, MPUBOAUTH HPUMEPHI
MaTEeMaTHIECKOTO MO/JICITUPOBAHUS c MIOMOIIIBIO
g depeHnraIbHBIX YpaBHCHUH,

- yMeThb ONEepUpOBaTh TMOHATHAMHU. KOMIUIEKCHOE YHCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE —4YHCIAa, MOJAYJIb U  apryMEHT
KOMIUIEKCHOTO 4Hcna, ¢opMa 3aliCcH KOMIUIEKCHBIX YHCET
(reomeTpuyeckasi, TPUTOHOMETPHYECKAs U alreOpandeckas); yMeTh
NPOM3BOIUTH apUPMETHYECKHE JEHCTBUST C  KOMIUIEKCHBIMU
YHUCIaMH; TPUBOAMTH MPUMEPHI HCIOJIE30BAaHUS KOMIUIEKCHBIX
YHCEeT;

- yMeTh CBOOOJHO ONEPUPOBATH TOHATHAMHU. CpEJIHEE
apudmernyeckoe, MenuwaHa, HauOOJbIIee W  HaWMEHBIIIEE
3HAYEHHUs, pa3Max, IHCIEepCUs, CTAHAAPTHOE OTKIOHEHHE IS
ONMCAHMS  YHCIOBBIX TAHHBIX; yMEHHe HCCIIEIOBATh
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHCJIE€ C TPUMEHEHHEM
rpadMuecKuX METOJOB M JJIEKTPOHHBIX CPEJICTB; TpaHuecKu
UCCIIEIOBAaTh COBMECTHBIC HAOIIIOJCHUSI C TOMOIIBIO JHAarpaMm
paccenBaHHs U JIMHEWHOW PErpecCHy,

- YMEThb HAXOJWUTh BEPOSTHOCTH COOBITUI C HCIOJIH30BAHUEM
rpadMuECKUX METO/OB; MPUMEHSTH JIJIsl PeIICHHs 3a7ad (OPMYJIbI
CIIOKEHHsI W YMHOXCHHUS BEpPOSTHOCTEH, (OpMyTy TOIHOM
BeposTHOCTH, (opmyny bepHymm, komMOWHATOpHBIE (GaKThl H
(GbopMyIIbI, OLIEHHBATh BEPOSTHOCTH PEAIBLHBIX COOBITHH, yMEHHE
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ONepUpOBaTh MOHATUSAMU. CiIy4dailHas BEJIUYMHA, pacIpe/eeHHe
BEPOATHOCTEH, MaTeMaTHMYeCKOe OXHUJaHWe, JUCIEpPCHs U
CTaHIApTHOE OTKJIIOHEHHME CIy4yailHOW BEJTUYMHBI, (QYHKIHUU
pacnpenesieHuss U IUIOTHOCTH PaBHOMEPHOIO, IMOKAa3aTENIBbHOTO M
HOPMaJIbHOTO PACIpENEIeHU; yYMEHUE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeiesieHUil s peleHus 3ahad; 3HAaKOMCTBO C
MNOHATHSIMU: 3aKOH OOJNBIIMX YHCET, METOABl BBIOOPOYHBIX
HCCIIEIOBAaHUH; YMEHHUE MPUBOIUTH IIPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YUCEI B IPUPOIHBIX M OOLECTBEHHBIX SBJICHUIX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSAMU. TOYKA, HpsIMasd,
IUIOCKOCTh,  MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  Yrodi,
JBYTPAHHBIM  yroJl, TpPEXrpaHHbI yroy, MepeceKaroluecs,
napajuleJibHble M CKpEIIMBAIOIIMECs MpsSMble, NMapauieIbHOCTh U
NEPNEHIUKYIAPHOCT TPSAMBIX UM IJIOCKOCTEH, yroil MEXIy
IOPSIMBIMH, YTOJI MEXKIY MPSAMON M IIIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BAaTh IPU PEIICHUH 3a]ad
n3y4eHHble (PAaKThl M TEOPEMBI IUIAHUMETPUH, YMEHHE OIICHUBAThH
pa3mepsl OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OIEepPHPOBATH
MOHSTUSMU: MHOTOTPaHHUK, ceueHue MHOTOTpaHHHUKA,
NpaBWIbHBIM MHOTOTpAaHHUK, NpHU3Ma, NOHUpamuaa, ¢urypa u
MOBEPXHOCTh BpallleHus!, IUIUHIP, KOHYC, 1ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHUS KOHYCa M IWIMHAPA, MapajljielibHble OCH
WIM OCHOBaHMIO, CEUYEHHUE 1Iapa, MIOCKOCTh, Kacaromascs cgepsl,
LWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEYEHHE MHOTOTPAHHHUKA,
n300pakaTb MHOTOTPAHHUKH, (QUTYpHl U MOBEPXHOCTH BpAICHHU,
X CEYEHHUs, B TOM YHCJIE C IOMOIIBIO IEKTPOHHBIX CPEJACTB;
YMEHHE  TPUMEHATh  CBOWCTBA  TI'EOMETPHUYECKUX  (uryp,
CaMOCTOSITETILHO (POPMYIINPOBATH ONPEIEICHUS H3y9aeMbIX QUTYD,
BBIIBUTATh THUIOTE3bl O CBOMCTBaX M MPHU3HAKAX I'€OMETPUUYECKUX
¢buryp, 060CHOBBIBATh WJIM ONPOBEpPraTb MX; YMEHHUE MPOBOAUTH
KJIacCU(PUKALHUIO (QUTYyp IO PA3NIUYHBIM TMPU3HAKAM, BBITOIHSATH
HE0OXO0IUMbIE JOMOJHUTENIbHbIE IOCTPOCHHUS;

- YMETbh CBOOOJHO ONEpUPOBATH MOHATUAMU: IIOUIAAb (PUTYpPHI,
o0beM (UTYpHl, BETWYMHA YT, PACCTOSHUE OT TOYKH JO
IUIOCKOCTH, PAacCTOSIHUE MEXKAY HPSMBIMH, PACCTOSHHE MEX]Y
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IUIOCKOCTSIMH,  IUIomaab  chepsl, IUIOMIAAL  TOBEPXHOCTH
MUPAaMHJIBI, MPU3MBI, KOHyca, IWIMHIApPA, 00beM  Kyoa,
MPSIMOYTOJILHOTO  Tapajuleenuiea,  MHUPaMUAbl,  TPU3MBI,
WIMHIPA, KOHYCa, IIapa; YMEHHE HaXOIUTh OTHOIIECHHE 00HEMOB
MOIOOHBIX QUTYD;

- yMeThb CBOOOJHO ONEPHPOBATH IOHATHUSAMH. JBIKCHHE,
napajyieibHbId  TIEPEHOC, CHMMETPHsS Ha TIUIOCKOCTH W B
MPOCTPAHCTBE, TIOBOPOT, IMpeoOpa3oBaHHWe IMOA00HS, TOMIOOHBIC
(GUrypbl; YMEHHE pacIlo3HaBaTh paBHbIC M MOAOOHBIC (DUTYPHI, B
TOM 4YHCJI€ B TPUPOJC, HCKYCCTBE, AapXHUTEKType; YMCHHE
HCIIOJIB30BAaTh TeOMETPUYCCKUE OTHOILIEHHS, HaXOJUTh
r€OMETPHUCCKUE BEIMYHMHBI (IJIHHA, YTOJI, IJIOIIaah, 00beM) IpU
pEIICHUHU 3aJlay U3 JIPYrMX Y4eOHBIX MPEIMETOB M M3 PCealIbHOM
KU3HU,

- yMeTh CBOOOJHO OINEPHUPOBATH TMOHITHUAMH. TMPSMOYTOJIbHAS
chucTeMa KOOpAHMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEIICHHE BEKTOpa Ha YHCIIO,
pasjio)keHHe BeKTopa IO 0a3ucy, CKaJsIpHOE TPOU3BEICHHE,
BEKTOPHOE TPOM3BEACHHUE, YIrOJd MEXAy BEKTOpaMH; YMCHHE
HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJIS PEIICHHS
TEOMETPHUYECKUX 3a7ad M 3aJad JPYTUX Yy4eOHBIX MPEIMETOB;
ONEepUpPOBaTh TMOHATHUSAMHU. MaTpuIa 2X2 u 3X3, ompeacIuTelb
MAaTpPHIIbI, FCOMETPHUYECKUN CMBICI OTPEICITUTEIIS;

- yMeTh MOJCIHPOBATh pEAIbHBIC CHTYyalldd Ha  S3bIKE
MaTeMAaTHKH; COCTABJIATh BBIPAKCHUS, YpaBHEHHs, HEPABCHCTBA U
UX CHCTEMBI 110 YCJIOBHIO 3aJaud, HWCCICIOBATh IMOCTPOCHHBIC
MOJIEJI C MCIIOJIb30BAHUEM arlrapara ajareopbl, HHTEPIPETUPOBATh
MOJYYCHHBIA PE3yJbTaT; CTPOUTh MaTEMaTHYCCKHE MOJICTH C
MOMOIIbI0 TEOMETPUYCCKUX TOHATHH W  BEJIUYMH, pellaTh
CBSA3aHHBIC C HUMH TPaKTUYCCKUE  3aJlayd;  COCTaBJIATH
BEPOSTHOCTHYIO MOJICJIb W HHTEPIPETHUPOBATh  IMOJYyUCHHBIH
pe3yJbTarT; peuiath MPUKJIATHBIE 3a7a49u CpelcTBaMHU
MaTEMaTHYECKOr0  aHaau3a, B TOM  4YHCIE  COLHAILHO-
HKOHOMHYECKOTO ¥ (PU3MIECKOTO XapaKTepa;

- yMEHHE BBIOMPATh MOIXOJAIIMNA METOJ JJIs PElICHHs 3aJauu,
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[NOHUMAHUE 3HAYMMOCTH MaTEMaTUKH B WM3YYEHUU NPUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBJICHUH, yMEHHE paclO3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaTeMaTHKH B  HCKYCCTBE, YMEHHUE
MPUBOJIATH TPHUMEPHI MATEMATUYECKUX OTKPBITHM POCCUHCKON H
MHPOBOW MaTEMAaTHYECKON HAYKH

OK 02.Hcnonb30Bath
COBpEMEHHBIE CPEJICTBA IIOUCKA,
QHaJIM3a U UHTEPIIPETAIIUN
nHpopMaIuu, 1
MHGOPMAITMOHHBIE TEXHOIOTHH
711 BBITTOJTHEHNS 33124
mpodeccnoHaIbHON
IeITeNbHOCTH

B 00nacti neHHOCTH HAYYHOTO MMO3HAHMUS:

- c(OpMHPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM M OOILECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha nanore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYJIbTYPHOM MHUPE;

- OCO3HaHUE IEHHOCTH HAy4YHOH JIESATEIbHOCTH,
TOTOBHOCTb  OCYIIECTBIATH  IPOEKTHYIO U

UCCJIEJOBATEIBCKYIO JEeSATEbHOCTD
WH/MBHIyaJIHO U B IPYIIIIE.
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

MI03HABATEIILHBIMU JICHCTBUSMHU:

B) paboTa ¢ uHpopMaIueit:

- BJIaJIETh HABBIKAMU TIOTy4eHUs] HHPOPMAIIUU U3
UCTOYHUKOB pPAa3HBIX THIIOB, CaMOCTOSTEILHO
OCYIIECTBISTh TIOUCK, aHAIH3, CUCTEMAaTU3AIHIO 1
UHTEPIIpPEeTani0 HHOOPMAIMK PA3TUYHBIX BHIOB
1 GOpM TIpeICTaBIICHUS,

- cO37aBaTh TEKCTHl B pa3IMYHBIX (popmaTax c
y4eTOM Ha3Ha4eHus HHGOpMAIMA M IEJIeBOU
ayIUTOPUH, BHIOWpass ONTUMAJBHYIO (GopMy
NpECTaBJICHUS U BU3yaH3allHH,

- OUECHHMBAaTh JOCTOBEPHOCTh, JICTUTHMHOCTH
UHQOpPMaIIUK, €€ COOTBETCTBUE IMPABOBBIM H
MOpPaJIbHO-3TUYECKUM HOpMaM;

- WCHOJB30BaTh CpeACTBA HMH()OPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHHI B pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpPraHW3aIMOHHbIX  337a4 €  COOJIOEHHEM

- yMEThb OIEPUPOBATH MOHIATHSAMH. paloHaNbHAs (QyHKIHSA,
MOoKa3aTebHas byHKITHSA, CTETICHHAS GbyHKIHSA,
norapumuyeckas (QyHKIHS, TPUTOHOMETpUUECKHE (YHKIIMH,
oOpatHble (YHKIUH;, YMEHHE CTPOUTHh TpauKU H3yYEHHBIX
(GyHKIMM, UCTIONB30BaTh TPaPUKU MPU U3YYECHUH MPOLECCOB U
3aBHUCHUMOCTEH, NpHU pEIIeHUH 3a4a4 M3 JPYyruX Yy4eOHBIX
MPEeIMETOB U 33/1a4 U3 pealibHOM JKU3HHU; BBIpaKaTh GopMyIaMu
3aBHCHUMOCTH MEKIY BEJIMUMHAMM,

- YMETh OIEPUPOBATH MOHATHAMH. TOXKAECTBO, TOKIAECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHUE, HEPABEHCTBO, cUCTEMa
YpaBHEHUH W HEPABEHCTB, pPaBHOCWIBHOCTH YPAaBHEHH,
HEPABEHCTB U CHCTEM, palUOHAIbHBIEC, HPPALUOHAIbHBIE,
MOKa3aTeNbHbIE, CTETICHHBIE, JorapuMuYecKue,
TPUTOHOMETPUYECKUE YpPAaBHEHUS, HEPAaBEHCTBA U CHUCTEMBI,
YMETb pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIbIO
pa3IMYHBIX MPHEMOB; pellaTh YpaBHEHUS, HEPaBEHCTBA U
CUCTEMBI C MapaMeTpoOM; NPUMEHSATh YPaBHEHHUs, HEPABEHCTBA,
UX CUCTEMBI JUISl PEIIECHUS MAaTEMaTHYECKHMX 3a/1ad U 3a7ad 3
pa3IMYHBIX 00IacTel HAYKH U peabHON )KU3HH;

- yMmeTb CBOOOJHO ONEpPHUPOBATH MOHATHSAMH. JBIKECHHE,
MapajuleIbHBIA  MEPEHOC, CUMMETpUsS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOa00us, MOT00HBIE
burypsl, yMeTh pacro3HaBaTh pPaBHbIC U MOJOOHBIE (UTYpHI, B
TOM YHCJIE€ B TMpPHPOJE, HCKYCCTBE, apXUTEKType, YMETh
WCIONB30BaTh ~ T€OMETPUYECKHE  OTHOUICHHs,  HaXOJUTh
reOMETPUYECKHE BEIMYMHBI (IJMHA, YTOJ, IJIOMAab, 00BEM)
IpU pEIIeHUU 3a7ady U3 JAPYruX Yy4eOHBIX MpEeAMETOB U W3
pEaTbHON JKU3HU
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Tpe60BaHI/Iﬁ OProHOMHUKH, TCXHUKH
6C3OH3.CHOCTI/I, TUT'ICHBI, pecypc0c6epe>1<eHI/m,
IIPaBOBLIX n ITHYCCKHUX HOpM, HOpM

HHPOPMAITMOHHON 0€30MacHOCTH;

- BIIQJICTh HABBIKAMU PACIO3HABAHUS W 3allUTHI
uHpopMaIuy, WHPOPMAITMOHHON OE30TMacHOCTH
JTMIHOCTHU

OK 03.IlmanupoBats 1
[pEaTM30BBIBATH COOCTBEHHOE
podeccuoHaIbHOE U
ITTYHOCTHOE Pa3BUTHE,
[peIPUHUMATEILCKYIO
NesITeIbHOCTD B
mpodeccronambHOU cdepe,
MCTIOIb30BaTh 3HAHUS 110
[paBoBOM U (PUHAHCOBOM
rPaMOTHOCTH B PA3JIUYHBIX
PKI3HEHHBIX CUTYaIHSIX

B o6sacti 1yXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSL:
-- ¢c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWS,
ATHYECKOTO TIOBEJICHNS,

- CIOCOOHOCTh  OLEHHMBAaTh  CUTYyallMI0 U
NPUHAMATH OCO3HAHHBIC PEIICHUS, OPHEHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH;
- OCO3HaHHWE IJIMYHOTO BKJaJa B IIOCTPOCHHE
YCTOHYHMBOTO OYIYIIETO;

- OTBETCTBCHHOE OTHOIICHUE K CBOUM POJIUTEISIM
U (WIK) IPYTUM YICHaM CEMbH, CO3JIAaHHIO CEMbH
Ha OCHOBE OCO3HAHHOTO TMPHHATHUS [EHHOCTEH
CeMEHHOI KM3HU B COOTBETCTBUH C TPAIHUIIUSIMU
HapojaoB Poccuu;

OBnajicHHe YHUBEPCABHBIMH PETYJISITUBHBIMU
JNEUCTBUSIMU.

a) CaMOOPTraHU3aITHS:

- CaMOCTOSITEITHHO OCYIIECTBIISATH
NIO3HABATENFHYIO  JESTELHOCTB, BBISIBIIATH
poOJIeMBI, CTaBUTh u (hopmynmupoBaTth
coOCTBeHHBIC  3a7aud B  00pa30BaTEILHOM

JEATETbHOCTH U )KU3HEHHBIX CUTYalUAX;

- CaMOCTOSITEJIbBHO COCTaBJISATh IUIAH PEIICHUS
npoOJeMbl € YYETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYAaLIUsIM;
CrocoOCTBOBaTh (POPMHUPOBAHHUIO U TIPOSIBIICHUIO
IIUPOKON 3PYIUIINHN B PA3HBIX OOJIACTSIX 3HAHUM,
MOCTOSTHHO TIOBBIINIATH CBOM 0Opa30BaTENbHBIN

- YMETb OIICpUpPOBATH TMOHATUSIMU. pallnoOHaJIbHBIC,
HppalrOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JlOFapI/I(I)MI/I'—IeCKI/Ie, TPUTOHOMCTPHUICCKHE YpaBHCHUA )51

HEPaBEHCTBA, MX CUCTEMBI,

- YMETh OINEPHUPOBaTH MOHSATHSIMU. MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHUKa, KyO, NapajulelienuIie]l, Npu3Ma, MUpaMHIa,
¢urypa W MOBEPXHOCTH BpAIlCHHS, IWIMHAP, KOHYC, IIap,
cdepa, cedeHuss GUTyphl BpAIICHUS, TUIOCKOCTH, Kacaromasicst
cdepsl, TWIHHpPA, KOHYCa, IUIONIAh TOBEPXHOCTH ITHPAMUIIBL,
MpU3MBI, KOHYyCa, IWIMHIpA, TUomanas chepsl, oobeM Kyoa,
OPSIMOYTOJIEHOTO — TapauleJIeuIeia, NHPaMHJIbI, PHU3MBI,
WIMHIPA, KOHYCA, IIapa; yMEHHe H300pakaTh MHOTOTPAaHHUKH
U TIOBEPXHOCTH BPAIICHHS, HX CEYCHHUSI OT PYKH, C IOMOIIBIO
YEPTESIKHBIX HMHCTPYMEHTOB W DJIEKTPOHHBIX CPEICTB; YMEThb
pacrmo3HaBaTh ~ CUMMETPHUIO B MPOCTPAHCTBE,  yMETh
pacro3HaBaTh PaBHIbHBIE MHOTOTPAHHUKH;

- YMeTh OIEPHUPOBATH TOHATUSIMHU. TIPSIMOYTONbHAS CHCTEMa
KOOPJMHAT, KOOPAHHATHI TOYKH, BEKTOpP, KOOPIUHATH BEKTOpA,
CKaJISIPHOE IPOM3BEICHUE, YrOJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, TIPOW3BEJICHHE BEKTOpa Ha YHUCIO, HAXOIUTh C
MOMOIIBIO U3YUYSHHBIX (POPMYII KOOPAMHATHI CEPEIUHBI OTPE3Ka,
pPacCTOSIHUE MEXTY JBYMSI TOUKAMH
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KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIB!

UCIIONIb30BaTh MPUEMBI Pe(IIEKCHH JUTS OLEHKH
CHTYyaIMH, BEIOOpA BEPHOTO PEIICHUS;

- yMeTh OICHMBATh PHCKH W CBOCBPEMEHHO
IPUHUMATH PEIIEHHS 110 X CHIDKEHUIO;

OK 04.3¢ddextuBHO
B3aNMO/ICHCTBOBATH U pabOTaTh
B KOJUICKTHBE U KOMaH]Ie

TOTOBHOCTB K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U CAMOOTIPEACIICHUIO;
-OBJIaJICHUE HaBBIKAMHU y4eOHo-
WCCIIEIOBATENbCKOM, TMPOEKTHOM M COLMAIBHOU
JeITEeNLHOCTH,

OsBnageHue YHUBEPCATHHBIMA
KOMMYHUKATUBHBIMH JIEUCTBUSIMU!

0) coBMECTHasI ACATCIIbHOCTD.

- TIOHMMaTh W WCIIOJIb30BaTh MPEUMYIIIECTBA
KOMaHTHON ¥ WHANBHUIYAIBHON paOOTHI;

- TPUHUMATH UEIM COBMECTHOM JESTENbHOCTH,
OPraHU30BHIBaTh U KOOPAUHUPOBATEH ACHCTBUS 1O
ee JOCTIIKEHHIO. COCTaBJIITh IUIaH OCUCTBHH,
pacmpenenarb  pold € y4eTOM  MHEHHI
YYaCTHUKOB 00CYXIaTh pe3ydbTaThl COBMECTHOM
padoTHI,

- KOOPAMHHUPOBATH ¥ BBIMONHATH padoTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

- OCYIIECTBISATh TO3WTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3UYHBIX CHUTYAIUSX, MPOSIBISTH
TBOPYECTBO " BOOOpaXkeHue, OBITH
MHULINATUBHEBIM.

OBnajieHue YHHUBEPCAIBHBIMUA PETYISITUBHBIMHU
JNEUCTBUSIMU.

- yYMETh ONEepUpoOBaTh MOHATUAMH. CIyYalHBI OINBIT U
Clly4aifHOe COOBITHE, BEPOSITHOCTh CIyYaiiHOTO COOBITHS; YMETh
BBIUUCIISITH BEPOSATHOCTh C HCIIOJNB30BAHUEM TIpadUUecKUX
METOJIOB; TPHUMEHSATh (OPMYJIBI CIIOKEHHS M YMHOXCHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl M (QOPMYJBI IpH
pellIeHNH 3a/1a4; OIICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITHH;
3HAKOMCTBO CO CIy4allHBIMU BEJIMYMHAMH, yMEHHE MPHUBOIHUTH
IPUMEPBI TPOSBICHUS 3aKOHA OOJBIINX YHCEN B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBIICHUSIX;

- YMeTh CBOOOJTHO OIEPHUPOBAThH MOHATUSMH. CTENCHb C IEJIBIM
rokaszatejeM, KOpPEHb HaTypaJbHOW CTENEeHH, CTEHEeHb C
palMOHATIBHBIM TOKa3aTelieM, CTENeHb C JCHCTBUTEIBHBIM
(BemiecTBEHHBIM) —[OKa3aTelieM, JIOTapU(M dYHCla, CHHYC,
KOCHHYC U TaHT€HC TMPOU3BOJILHOTO YHCIIA;

- YMETb CBOOOJHO ONEPUPOBATHh MOHATUAMU: TpaduK QyHKIUH,
obpatHass  QyHKIUSA, KOMMO3WIMA  (QYHKIUNA, JWHEWHas
byHKIMS, KBaapaTHdHas QYHKIWS, CTeNeHHAas (YHKIUS C
HeNbIM ~ [OKa3aTeneM,  TPUTOHOMETpUYeckne  (yHKIUH,
oOpaTHbIE TPUTOHOMETpHYECKHe (YHKIMH, IMOKa3aTelbHAs WU
norapudmuueckas (QyHKOUH, yYMETh CTPOUTH TpaduKu
(GYHKIHH, BEITIOTHATH MpeoOpa3oBanus rpadukoB GyHKIHI;

- yYMETh WCIOJIb30BaTh TpaduKu (QYHKIMA Ui W3ydCHHs
MPOIIECCOB M 3aBUCUMOCTEH MpPU PEUICHUW 33/a4 W3 JIPYTuX
y4eOHBIX TPEAMETOB W W3 pEealbHOW JKU3HHW, BBIPAKATh
(dbopMyTaMu 3aBUCHMOCTH MEKIY BETHUYUHAMY,

- CBOOOJHO ONEPUPOBATh TOHATUSMH. YETHOCTh (DYHKIUH,
NEpUOTUYHOCT  (DYHKIMH,  OTPAaHHYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTh (DYHKIIHH, IKCTPEMYM (QYHKIIMH, HAauOOIbIIee 1
HaVMEHbIIee 3HA4YeHUS (YHKIMKM Ha TPOMEXKYTKE; YMETb
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MPOBOAUTH UCCIIEOBaHUE (DYHKIIUH;
- YMeThb HCIOJb30BaTh CBOMCTBA M Trpaduku (GYHKIMHA s
peluieHusl ypaBHEHMI, HEPAaBEHCTB U 3aJad C IapaMeTpamy,
n300paxaTh Ha KOOPIUHATHOHN TUIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUH, HEPABEHCTB U X CHCTEM

OK 05.Ocy11ecTBIsATh YCTHYIO
1 TICEMEHHYI0 KOMMYHUKAIIUIO
Ha TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoiit @enepaunu ¢
[ygeToM ocoOeHHOCTEeH
COILIMAIBHOTO M KYJIETYPHOTO
KOHTEKCTa

B 061acTH 3¢TETHYECKOTO BOCIIUTAHUA:

- DACTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS
JCTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIOpPTa, TpyAa M OOIIECTBEHHBIX
OTHOIIICHUH,

- CIOCOOHOCTh BOCIPHHHMMATH Pa3IMIHBIC BHJIBI
WCKYCCTBa, TPAguIlMd W TBOPYECTBO CBOETO H
JpYTUX HapoOJOB, ONIYHIIaTh 3MOIMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA,

- YOXKICHHOCTh B 3HAYMMOCTH IS JIMYHOCTH H
ob1recTBa OTEYECTBEHHOI'O u MHPOBOTO
UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUINN U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCThH K CAMOBBIPAXEHUIO B PAa3HBIX BHUJIaX

HUCKYCCTBa, CTPEMJIEHHEC TMPOSBIATH KadyecTBa
TBOPYECKOH THYHOCTH;

OsnancHue YHHUBEPCATbHBIMH
KOMMYHHUKATHBHBIMH JICHCTBUSMH:

a) oOIeHue:

- OCYyLIECTBJISATh KOMMYHHKAIIMM BO BCeX cdepax
KU3HY,

- pacmo3HaBaTh  HeBepOalbHBIE  CpENCTBA
OOIIEeHUs,, TOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, pacro3HaBathb NPEANOCHUIKH

KOHQIMKTHBIX CUTYallui U cMTr4aTh KOH(IUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY
3pEHUs C HUCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

- YMETh ONEPHPOBATH MOHATUSAMHU: CpeIHEee apuPMETHIECKOE,
MennaHa, HauOoibpllee W HAWMMEHBIIEEe 3HAYEHHs, pa3Max,
JUCTepCusi, CTaHJAPTHOE OTKJIOHEHHWE YHMCIOBOrO Habopa;
yMEHHE  M3BJIEKaTb,  HMHTEPHPETUPOBaTH  HHGPOpPMAIHIO,
Mpe/CTaBICHHYI0 B Ta0iuuax, Ha Juarpammax, rpadukax,
OTPaXaIOIyI0 CBOMCTBa pEaJbHBIX IPOLIECCOB U SBICHUIA,
MPECTaBIsATh UHPOPMAIMIO C MOMOUIbIO TAOJIUIl U JUarpamw;
HCCIIEI0BaTh CTATUCTHUYECKHE JaHHbIE, B TOM 4YHCIE C
PUMEHEHNEM IpaUIecKuX METOJIOB U SJIEKTPOHHBIX CPEJICTB;
- YMEThb ONEpPUPOBATH MOHATUAMU. TOYKA, MpsiMasi, IJIOCKOCTH,
IIPOCTPAHCTBO, JIBYTPAHHBIN Yroj, CKpEUIMBAIOLIMECS IPSIMBIE,
apajuIeIbHOCTD W NEPHEHAMKYJSIPHOCTh — NPSAMBIX U
IUIOCKOCTEH, yroil MeXIy MpsIMbIMU, YroJd MEXKIY NpsSMON U
IUIOCKOCTBIO, YTOJ MEX]Y IJIOCKOCTSAMHU, PACCTOSIHUE OT TOYKHU
70 TUIOCKOCTH, PAaCCTOSIHUE MEXIy MpPSIMbIMU, PpAacCTOSHUE
MEX/1y IIIOCKOCTSAMU;

- YMETh UCNOJIb30BaTh NP PEUICHUH 3a/1a4 U3y4yeHHbIE (DaKThl U
TEOpeMbI IUTAHUMETPHH; YMEHHE OLIEHUBATH pa3Mepbl 00HEKTOB
OKPY>KaOILEro MUpa

1K 2.1.00ecneunBarb
[IPOBEICHUE TEXHOJOTHUECKOTO

B wactu Tpy10BOro BOCIUTaHUS:
- TOTOBHOCTH K TpPYyXIy, OCO3HaHHE LIEHHOCTH
TPYAOJIIO0US], - UHTEPEC K pasiuyHbIM chepam

- CBO60,Z[HO OHepI/IpOBaTB HOHATHUSAMMU. paI_II/IOHaJ'IBHOG HYUCJIoO,
OecKoHeYHas nepuoInIecKas TpoOBb, MIPOIICHTHI,
I/IppaHI/IOHaHBHOG qUucCio, MHOX>XKECTBA paI_II/IOHa.HBHBIX n
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mporiecca TPyOOIpPOBOTHOTO
TPaHCIIOPTA, XPAHEHUS U
pacrpeiesieHus ra3a, HeTu u
He(TEPOTYKTOB.

pOPECCHOHAIBHON NIESITEIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOM U €€ NPUII0KEHUSIMH,

-yMEHHE  COBEpIIaTh OCO3HAHHBIA  BBIOOD
Oynymeit  mpodeccun U peanu30BBIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIAHBbI,

-TOTOBHOCTH u CIIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSHKEHUM — BCel
KH3HH,

-FOTOBHOCTb K dKTUBHOMY YYAaCTHUIO B PCHICHUU
PAKTHYECKHX 3a7a4 MaTeMaTH4IeCKOu
HaHpaBHeHHOCTI/I;

OBnanenue YHUBEPCAIbHBIMA yu4eOHBIMU

HI03HABATEIbHBIMU JICUCTBUSIMHU:

a) 0a30BbIC UCCIIEIOBATEILCKUE ICHCTBHSL:

- UCTIOJIb30BATh BOIIPOCHI KakK
UCCIICIOBATEIILCKUI  MHCTPYMEHT — ITO3HAHMS,
dopMynupoBaTh  BONPOCH],  (UKCUPYIOIIUE
NpOTHBOpEYHE, MNpoOJIeMy,  YCTaHABJIHMBATh
UCKOMOE M JaHHOe, (OpPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHHE,

- IPOBOJIUTH CAMOCTOSITENIHO CIIJIAHUPOBAHHBIN
AKCIEPUMEHT, HCCIIEIOBAHUE TI0 YCTAHOBJICHHUIO
0COOEHHOCTE  MaTeMaTHYeCKOro  OOBEKTa,
SIBJICHHS, TIPOIECcCa, BBISBICHUIO 3aBUCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSATEIBHO (HOPMYITUPOBATH 000OIICHHS
U BBIBOJBI 10 pe3yiabTaTaM MpPOBEIEHHOTO

HaOJI0IeH N, HCCIIEIOBAHNS, OIICHHUBATh
JOCTOBEPHOCTh  MOJYYEHHBIX  pPE3Y/ILTATOB,
BBIBOJZIOB 1 00OOIIEHNI;

- MPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE

MpoIiecca, a TakKe BBIIBUTATh MPEIOT0KEHUS

NEHCTBUTENBHBIX YHCEN, MOJAYJb JCHCTBUTENBHOTO YHCIA;
MPUMEHSITh JAPOOM W TMPOLEHTHI JIJISl PEIICHUS MPHUKIAIHBIX
3a7a4 U3 Pa3IMYHbIX OTpaciied 3HAHWM M peaIbHOW >KU3HH;
OPUMEHITh  NpUOMIDKEHHBICE  BBIYHCICHUS,  MpaBHIIA
OKpYTJIEHUS, MPUKHUJIKY U OLIEHKY pe3yjbTaTa BBIYMCIICHUH,;
CBOOOJTHO ONEpUpOBaTh IOHATHEM: CTENEHb C LEJIbIM
MOKa3aTesjaeM, MHCIONb30BaTh MOAXOASIIYI0 (OpMy 3alucu
NENUCTBUTENBHBIX YHCEIl IJIsl PEUICHUs MPAKTUYECKUX 3a/1a4 U
MIpe/ICTaBICHHs JaHHBIX; CBOOOJAHO ONEPUPOBATH MOHSITHEM:
apu(pMETHYECKUI KOpEeHb HATypalbHOM CTENEeHH; CBOOOIHO
ONEpUPOBATH  TMOHATHUEM: CTENEeHb C  pallOHAIbHBIM
nokasaresieM; CBOOOIHO ONIepUPOBATh MOHATUAMU: JIorapudm
quclia, JeCATUYHbIC U HaTypajbHbIe Jorapu@mbl; cBOOOIHO
ONEpUpPOBaTh MOHATUSMHU. CHUHYC, KOCHHYC, TaHIEHC,
KOTaHT'€HC YUCIIOBOTO apryMEHTa; ONepUpOBaTh MOHATUSMHU!
apKCHHYC, ApKKOCHHYC U apKTaHI'€HC YHMCIOBOTO apryMEHTa;

- cBOOOJIHO OMEpHPOBATh MOHITUSIMH: HATYpajIbHOE U LIEJ0E
YUCJIO, MHOXECTBA HATYpPaJIbHBIX W  LEJIbIX  YHCeT,
WCMOJIb30BaTh MPU3HAKU AeIUMOCTH 1enbix uyucen, HOJL
1 HOK narypasibHBIX Uncen IS peuieHus 3a1a4, IPUMEHATh
anroput™ EBkinpa; cBOOOJHO oOmepupoBaTh MOHATHEM
ocTaTka IO MOJYJIO, 3alKMChIBaTh HATypajbHbIE YHUCIA B
Pa3IMYHBIX MO3UIMOHHBIX CHUCTEMax CUYHUCIECHHUS; CBOOOIHO
OIIEpUPOBATh MOHATUAMH. KOMIIJIEKCHOE YHCIIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, IPEICTaBISATh KOMIUIEKCHBIE YHCiia B
anreOpandeckoil U TPUTOHOMETPUUECKOH (hopMe, BBITIOIHATh
apudMeTUYECKHE Olepalid ¢ HUMH W HM300pakaTh Ha
KOOPAMHATHOM IIOCKOCTH;

- CBOOOJHO  OIEpPUPOBATh
CTEpPEOMETPUU IIPU  PELICHUU
MaTEMaTHYeCKUX  PACCYXJCHUH; TPUMEHATh aKCHOMBI
CTEPEOMETPUM U  CIEACTBUS U3 HHUX INpPU PELICHUU
reOMETPUYECKUX  3aJay, Kiaccu(uuupoBaTh B3aHMHOE

OCHOBHBIMHU IIOHATUAMH

3aJa4 H IMPOBCACHNU
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0 €r0 pPa3BUTHUU B HOBBIX YCIIOBHSIX;

0) COBMECTHas JCATCIILHOCTD.

- TMOHHWMATh M WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW W WHIUBUAYaIbHOW pabOThI Mpu
pemieHun y4eOHBIX 3aja4, NPUHUMATH IIEb
COBMECTHOM  JIEATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOM paboTHI,
pacnpenensatb BUAB pabOT, JOroBapuBaThCH,
o0CcyXmaTh TPOIECC U PE3yabTar pPabdoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEM;

- y4acTBOBaTh B TPYNIOBBIX (opMax padOTHI
(oOcyxknenusi, OOMEH MHEHHUH, <MO3TOBBIC
IITYPMBI» M HHBIE), BBITOIHATH CBOI YacTh
paboThl ¥ KOOPAWMHHPOBATH CBOM JCUCTBUS C
IPYrUMH  WICHAaMH  KOMAaH[bI, OIICHWUBATH
KauyeCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT IO
KpUTEpHUsIM, cHPOPMYIUPOBAHHBIM YYaCTHHKAMHU
B3aUMOJCUCTBUI.

OBjajiecHue YHUBEPCAIbHBIMH PETYJSATHBHBIMH
JNEUCTBUSIMU.

B) CaMOOpPraHHU3aIlus:

- COCTaBIIATH IUIAH, AJITOPUTM PEILICHUS 3a/1a4H,

-  BBIOMpaTh CIOCOO pemeHuss C  y4EToM
UMEIOIIUXCS ~ PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTHpPOBaTh U KOPPEKTHPOBATh BapHaHTHI
penieHnii ¢ y4éToM HOBOM MH(pOpMAaIHK.

pacmojoXeHHe TMPSMBIX B TPOCTPAHCTBE, IIJIOCKOCTEH B
NPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
CBOOO/IHO OTIEPHPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIaMH B
MPOCTPAHCTBE. MEXIY NPSMBIMA B IPOCTPAHCTBE, MEXIY
IpSMOH ¥ TUIOCKOCTBIO; CBOOOIHO ONEPHUPOBATh HMOHATHSAMH,
CBSI3aHHBIMH C MHOTOIpaHHMKaMHM; CBOOOJHO pPacHO3HaBATh
OCHOBHBIC BHIBl MHOTOI'DAaHHHKOB (IpH3Ma, HHpPaMUIA,
NPSIMOYTOJIBHBIN Mapajuienenurne], Ky0); Kiaccu(uIupoBaTh
MHOTOTPAaHHHKH, BBIOMpas OCHOBAaHUS JUIA KIacCHU(HUKALUY;
CBOOOJTHO ~ ONMEpUpPOBATh  IMOHATHAMHU, CBSA3aHHBIMH  C
CEYCHHEM  MHOTOTPAaHHHKOB  IUIOCKOCTBIO;,  BBINTOJHSATH
napaieNibHOE, LEHTPAIbHOE U OpPTOTrOHAJILHOE
NpOEKTHpOBaHWE (UTYp HA  IUIOCKOCTh,  BBITIOJNHATDH
n300paxkeHust (GUIyp Ha IUIOCKOCTH, CTPOUTH CEUYCHHUS
MHOTOTPAaHHHKOB  Pa3JIMYHBIMH  METOJAMH,  BBINTOJIHSATD
(BBIHOCHBIE) TUIOCKHE YEPTSXKH M3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUI CBEpXYy, COOKY, CHHU3Y, BBIUHCIATH
IUIOMIAIM  TOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (Ipu3Ma,
nHpaMua), TEOMETPHUECKAX Tel C MPUMEHEHHeM (OpMYI;
CBOOOJHO  ONEpUPOBaTH  MOHATUSAMH. CHUMMETpUS B
IPOCTPAHCTBE, IEHTP, OCh M IIOCKOCTh CUMMETPHH, LEHTP,
OCb U IUJIOCKOCTb CHMMETpUH  (QUTYpBI;  CBOOOIHO
OIIEpUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOpJMHATaM B NPOCTPAHCTBE, BBIMOIHATH NCHCTBUS Hal
BEKTOpPaMH,  pemiate  3aJadd  Ha  JO0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIICHUN " HaXO0XXJCHHUE
reOMETPUYECKUX BEIWYHMH, NPUMEHSS H3BECTHBIE METOJBI
IpU pPEUICHHHM MaTeMaTHMYeCKHX 3a7ay IOBBIIICHHOTO U
BBICOKOTO yPOBHSI CIIO)KHOCTH; TIPHUMEHSTH IpoCTeimme
IIPOrpaMMHBIE CPE/ICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEeMBl TPH pPEUICHHH CTEpEOMETPUYECKHUX  3ajad,
U3BIICKaTh,  NPeoOpa3oBBIBATH M HHTEPIPETHPOBATH
HHPOPMAIIMIO O  TPOCTPAHCTBEHHBIX  T€OMETPUUYECKUX
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¢durypax, NpeNCTaBICHHYI0 Ha 4YepTexax U pPHUCYHKax,
MPUMEHSITH MOJIyYeHHBIC 3HAHUS HA MPAKTUKE. CPABHUBATH U
aHAJIM3UPOBATh peajbHbIe CUTYaLUU, IPUMEHSITh U3yUCHHbIE
MOHATHSI B TMPOLIECCE TIOMCKA PEUICHUS MaTeMaTHYeCKU
chopMyTUPOBAaHHOW TPOOIEMBI, MOJEIUPOBATH pPEATbHBIC
CUTYaIluu Ha S3BIKE T€OMETPHH, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAaHHUEM T'E€OMETPUYECKUX MOHITUHA U
TeopeM, ammapara anreOpbl, pemarh MPaKTHYEeCKHe 3a/1ayH,
CBSI3aHHBIE C HAaxOXXJICHHEM TE€OMETPUYECKUX BEJIHYMH,
UMETh TIPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS
reOMeTpUHM KaK COCTaBHOM YacTH (yHIaMeHTa pa3BUTHUS
TEXHOJIOTHH,

- CcBOOOJHO OMNEpPUPOBATh MOHATHUSMH, CBSI3AHHBIMH C
HWIMHIPUYECKOM, KOHUYECKOU 51 chepuueckoit
MMOBEPXHOCTSMH, 0OBSICHATH CIIOCOOBI MOJTYICHHUS,
OTIEpUPOBAThH MOHSATUSMH, CBSI3aHHBIMU C TEIAMH BPAIICHUS:
HUIMHIPOM, KOHYCOM, c(hepoi U mapoM; pacro3HaBaTh Tela
BpaieHus (IWIMHAP, KOHYC, cepa U 1map) U OOBICHATH
CroCcOOBbI TIOJIYYeHHS] TeN BpalleHHus; KIacCU(UIMPOBATH
B3aMIMHOE PACMOJIOXKeHUE ChEephl U IIOCKOCTH; BBIYUCISATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TE€J BpallleHus,
00BEMBI M TJIOMIAJAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB H Tell
BpallleHUsl, T€OMETPUUYECKUX TeJl C MpUMEHEHUueM (Gopmy
;CBOOOJTHO ~ OMEPHPOBATH TMOHSITHUSIMH, CBSI3aHHBIMH C
KOMOMHAIMSIMK ~ TE€J  BpallleHus U  MHOTOIPAaHHUKOB!
MHOTOTPAaHHMK, BIUCAHHBIA B cepy U ONMUCAHHBINA OKOJIO
cheprl, chepa, BnHcaHHAsT B MHOTOTPAaHHUK WU TEJO
BpAILICHUS; BBIYHCISATH COOTHOIICHUS MEXAY IUIOIIAISIMU
MOBEPXHOCTEH M 00BbEMaMH TMOJOOHBIX TeEJ, H300paXkaTh
u3ydaembie (QUTYpBI, BBINOJHATh (BBIHOCHBIC) ILIOCKHE
YEPTEXKU W3 PHUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI
CBepXy, COOKYy, CHH3Y, CTPOUTH CEYCHUS TeJ BpaIlCHUS,
U3BJIEKATh,  UHTEPIPETHPOBaTh U  MPeoOpa3OBHIBATH




46

UH(GOPMALIMI0O O  TPOCTPAHCTBEHHBIX  I€OMETPHUYECKHX
durypax, MNpencTaBICHHYI0O Ha dYepTexkax H pPHUCYHKax,
CBOOOJHO OINEPUPOBAThH MOHATUEM BEKTOpP B MPOCTPAHCTBE,;
BBITIOJHATH ONEpalliy HaJl BEKTOPaMH; 3aJaBaTh ILIOCKOCTh
yYpaBHEHHEM B JEKapTOBOM CHCTEME KOOPJIMHAT, pellaTh
TEOMETPUUYECKHUE 3aJa4ll Ha BBIUMCICHHE YIJIOB MEXKIY
OpSIMBIMU U TJIOCKOCTSIMH, BBIUYMCJIICHHE PACCTOSIHUM OT
TOYKHU IO IJIOCKOCTH, B II€JIOM, HA MPUMEHEHUE BEKTOPHO-
KOOpJAMHATHOIO  MeToJa IMpH  peleHuH;  CcBOOOJHO
OTIEpUPOBATH TOHSATUSIMHU, CBS3aHHBIMU C JBUXKCHHEM B
IPOCTPAHCTBE, 3HAThb CBOWMCTBA JIBM)KEHUH; BBIMOJIHATH
M300paXeHUs] MHOTOTPAaHHUKOM U TeNl BpalleHUs TNpu
napajuleIbHOM  TEepeHoce,  IEHTPAIbHOW  CUMMETPUH,
3€pKaJIbHOM CUMMETpUH, IIPU IOBOPOTE BOKPYI IIPSIMOH,
npeoOpa3oBaHus nmoaoous; CTPOUTH CEUYCHUS
MHOTOTPAaHHHKOB M TE€JT BpAIICHUS. CCUCHHS IMIJIUHApA
(mapasienbHO M MEPIEHAUKYIIPHO OCH), CEYECHHs KOHyca
(mapasielbHOe OCHOBAHUIO M MTPOXOJSIIECE Yepe3 BEPILIUHY),
CEUEHHS I11apa; UCIOJIb30BaTh METO/bI MOCTPOCHUS CEUEHU!
METOJ1 CJE0B, METOJ BHYTPEHHErO0 MPOECKTUPOBAHUS, METO/T
NepeHoca CeKyIei MIOCKOCTH; 1I0Ka3bIBaTh TEOMETPUUECKUE
YTBEPXKACHHSI;, TMPUMEHATh TeOMeTpuYeckue (akThl s
pElIeHUs CTEePEOMETPUYECKUX 3ajad, MpeArnoararwimx
HECKOJIbKO TIaroB pPEIICHUs, €CITU YCIOBUS MPUMEHEHUs
3aJlaHbl B SIBHOM M HESIBHOW (opme; pemarh 3aJadd Ha
JI0OKa3aTelIbCTBO MaTEeMaTHYECKHUX OTHOIICHUH u
HaXOXJCHHE  TEeOMETPUYECKUX  BEJIMYMH;  MPUMEHATH
MPOrPpaMMHBIE CPENICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMbl TPU PEIIEHUH CTEPEOMETPUUYECKUX 332y,
NPUMEHSTh TOJNydYeHHbIC 3HAHUS HA MPAKTHKE. CPAaBHUBATH,
aHAIM3UPOBAaTh U  OLIGHMBATh  peajbHbIE  CUTYallWH,
NPUMEHSTh W3YYCHHBIC TOHATHS, TEOPEMBI, CBOWCTBAa B
nporecce MOKCKA pelieHus MaTeMaTUYECKU
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chopMyTUpOBaHHON MPOOJIEMBI, MOJICIMPOBATH pEATbHBIC
CUTyalliW Ha S3bIKE€ T€OMETPHH, MCCIEA0BATh MOCTPOSCHHBIC
MOJIEIM C HCIOJIb30BAaHUEM T'€OMETPUUECKUX TOHATUH U
TEopeM, armapara aiareOpsl, pemars MTPaKTHUYEeCKUE 3aauH,
CBSA3aHHBIE C HAaxOXICHHEM TE€OMETPHUYECKHX BEJIHYUH,
UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS
reOMeTpUM KaK COCTaBHOM wyacTu (yHIaMEHTa pa3BUTHUS
TEXHOJIOTH.
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4.2. CTpyKTypa ¥ TpHUMepHOE COJep:KaHue ONEHOYHbIX MAaTepHaJIOB sl
NPOMeKYTOUYHOI aTTecTauuu Mo yuedHomy npeamery «MaremaTuka»

[IpomexxyTouHOM aTTecTalMeil mo ydeOHoMy npeamery <«MaremaTuka»
ABIgeTCs dk3aMmeH. [l mpoBeneHus SK3aMeHa pa3padaThIBAIOTCS KOHTPOJIBHO-
OLICHOYHBIE CPENICTBA.

DK3aMeH OpUEHTUPOBAH Ha MUCHMEHHYIO (pOpMy MpoBeACHMsI, KOTOpask BKIIOYAET
IIACbMEHHOE PELICHUE 3a/1a4H.

Ha BbInosiHeHHE MUChbMEHHON 3K3aMEHAIMOHHOM pabOThl MO MaTeMaTHke faercs 4
acTpoHOMUYeckux 4yaca (240munyT).

Dk3aMeHanoHHas padborta coctout u3 103amanuii.

[Ipy BhIMOTHEHUHU 3aaHUl TpeOyeTcs MPEeNCTaBUTh XOJ PEIIEeHUs W yKa3aTb
MOJTYYEHHBIA OTBET.

[TpuMepHBIii TepeYeHb BOMPOCOB (TeM) ISl MOJATOTOBKH K 9K3aMEHY

| cemecTp

1. Onpenenexue 1ENbIX U pallMOHAIBHBIX, 1€HCTBUTEIbHBIX YUCEI

2. Onpenenenue npoueHTa. HaxoxxaeHue npoueHTa ot 4ucia, Yucia 1o
IPOLIEHTY

3. Onpenenenne MOAYIIS YUCHA

4. OnpeneneHue KOMIUIEKCHOTO yuciia. Clio)KeHHe KOMIUIEKCHBIX YUCET.
YMHOKEHHUE U JIeJIeHHE KOMITJICKCHBIX YHCE

5. I'eomeTpuueckoe npeAcTaBlIeHNEe KOMIUIEKCHBIX YUCEl

6. OnpeneneHue pairaHHON Mephl yria, CUHyca, KOCUHYCa, TAHI€HCa U
KOTaHreHca uucia. BpamarensHoe qBuxenue. YnuciaoBas OKpYKHOCTb

7. 3uaueHus Tpuronomerpudeckux pynkuuii ans yrios 30°, 459, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (HOPMYII
IPUBEICHUS.

9. 3amuch popmyn cuHyca U KOCHHYCa JBOMHOTO yria; GopMys MOJIOBUHHOTO
yria

103amnuce popMyi CuHyca, KOCUHYCa M TAHIT€HCA CyMMbI U pa3HOCTH JIBYX
yIJI0B

11 IlpeobpazoBaHusi CyMMbI TPUTOHOMETPUUECKHUX (DYHKIIUI B IPOU3BEICHHUE
U TIPOM3BEJCHNUS B CyMMY. BrIpaskeHre TpUroHoMeTpudeckux (pyHKuui
Yyepe3 TaHT'eHC MOJIOBUHHOTO apryMeHTa

12 ®yaknms y = SiN XU y = cOS X, HX OCHOBHBIE CBOMCTBA U rpadukw.
Oynkumu y = tg X, y = ctg X, ux cBoicTBa U rpaduku
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13.Onpenenenre apkcuHyca, apKKOCUHYCa, apKTaHreHca yucia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUN

14 Pemenue npocTedinX TPUTOHOMETPUUYECKUX HEPABEHCTB

15.0npenenenue GyHKIHM, €€ 00J1aCTH OTIPEICTICHUS U MHOKECTBA 3HAUCHUH,
rpaduka Qynkunu. [Tocrpoenne rpadhukoB GyHKINN, 3aJaHHBIX
pPa3TUYHBIMHU CIIOCOOaMMU

16.3anuck cBOMCTB ()yHKLIMHU: MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTb, IEPUOAUYHOCTH. HaxoxkneHrne npomMexyTKoB
BO3pacTaHus U yObIBaHMsI, HAUOOJBILIETO U HAUMEHbILIETO 3HAYEHUS, TOUEK
IKCTpEMyMa

17 Onpenenenune oOpatHbix GyHKUMA. Haxoxaenue obnactu onpeaeneHus u
oOnactu 3HaueHuit oopatHoil pynkumu. [locrpoenue rpaduka odpaTHOU
byHKIIANA

18.IlpeobpazoBanue rpadukos. Pemenue ypaBHeHn rpa@uiecKuM criocoOoM.
Petienre HepaBeHCTB rpaduYeCKUM CIIOCOOOM.

19.0npenenenre KOpHS N-0if CTENEHU U €T0 CBOMCTB.

20 ITpeobpa3zoBanue uppaluOHAIbHBIX BhIpaXEHUN. BbIunciienne KOpHs U3
KOMIUIEKCHOT'O YHClia

21 Onpenenenne morapudma, IeCATUIHOTO W HATYPAJTBLHOTO Jorapudma.
3anuch OCHOBHOTO JIOTapu(MUYeCcKoro Toxaectsa. CBoiicTBa Torapu@mos.
[lepexoq Kk HOBOMY OCHOBaHUIO

22 Onpenenenue ¢hyukiuu. Haxoxnenue 3nauenuit pyukiuu. [loctpoerue
rpaMKOB JIMHEHHOM, KBaAPATUIHOU (PYHKIIHIA

23 IlokazarensHas GpyHkuus, ee cBoiicTBa [loctpoenue rpaduka
NoKa3aTeIbHON (QYHKIUH

24 Jlorapupmuueckas pyHkius, ee cBoicTa. [locTpoenue rpapukon
aorapupMuueckux QyHKIHMA

25 Iloka3arenbHble ypaBHEHUS, HEPaBEHCTBRA. PellieHne pa3anvHbIX BUAOB
MOKa3aTeJIbHbIX YPaBHEHU, HEPABEHCTB, CUCTEM

26 Jlorapudmuueckue ypaBHeHHs, HepaBeHCTBA. CHUCTEMBI JIOTapU(PMUUECKUX
ypaBHEHUH. AJITOPUTM PELICHHUS JIOTapu(PMUUECKUX HEPABEHCTB

Il cemecTp

1. PacnosnoeHue npsMbIX U IIOCKOCTEN B IPOCTPAHCTBE

2. IlapamnenbHOCTb NPSIMBIX B IpocTpaHcTBe. [lapaienbHOCTh NpsAMoil u
IJIOCKOCTH

3. TlapamnenbHOCTH MIIOCKOCTEMN

4. Ky6 u ero cedeHust. YToia MKy ABYMS MPSMBIMH. YTOJ MEXAY IPSIMOU U
IIJIOCKOCTBIO
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5. IlepneHauKyAsIPHOCTD MPSMBIX B MPOCTpAaHCTBE. [lepreHIuKyIspHOCTD
IPSIMOM U TTOCKOCTH

6. Teopema o Tpex nmepneHAUKyIsIpax. JByrpaHHbIi yroJ.
[lepnieHAUKyYISIPHOCTD MIOCKOCTEH

7. OnpeneneHre OCHOBHBIX MOHSITHI KOMOMHATOPUKU: IEPECTAHOBKH,
COUEeTaHMsl, pa3MeIICHHUS

8. 3agauM Ha MOJACYET YKMCIIA PAa3MEILEHU, TEPECTAHOBOK, COYETAaHUN

9. 3amuce hopmynbl buHoMa HeroToHa. AHamM3 CBOMCTB OMHOMHHAIBHBIX
ko3 dunreHTOB

10.CroiicTBa OHOMUHATBHBIX KOdhuimentoB. Tpeyroapuuk [Tackans

11 JlexapToBa cuctemMa KOOpAUHAT Ha IIOCKOCTH. OnpeeneHue BeKTopa,
MOJyJIl BEKTOpa

12 PaBenctBO BekTOpOoB. Cll0’KeHHE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA YUCIIO

13.Paznoxenue BekTopa no HarpasieHussM. OrnpeesieHue yria Mexay AByMs
BEKTOpaMu

14 Boruncienre KOOpAUHAT BEKTOPA, CKAIIPHOTO IPOU3BEACHUS BEKTOPOB

15.Pa3noxeHue BeKTOpa o KOOPAUMHATHBIM BekTopaM. BBenenue GpopmMyiibl
paccTosHUS MEXYy IBYMSI TOUYKaMU

16 BeiBoa ypaBHEHUI cepsl, MIOCKOCTH U MPSMO

17 Onpenenenre MHOIOIPAaHHUKA U €I0 OCHOBHBIX 3JIEMEHTOB. OnpesiesieHrue u
MOCTPOEHUE MPSIMOM U HAKJIOHHOM Npu3Mbl. Ornpezenenne npaBuiibHON
IPU3MBbI

18 Onpenenenue u NoCTpoeHUE Mapasyenenumnena, Kyoa

19 .CummeTpuu B KyOe, B apajuiesienunesie, B Ipu3Me U mupaMu/ie.
[Toctpoenue ceuenus Kyda, MPU3MbI U TUPAMHU/IBI

20.Onpenenenre v NOCTPOCHUE TUPAMU/IBI, TPABUIIBHON MUPaMUIbI
YCEUEHHOU MUpaMHIbl, TETPadapa

21 IlpaBusibHble MHOTOTpaHHUKU. [IpencTaBnenre o npaBUIIbHBIX
MHOTOIpaHHHMKaX (TeTpas’zap, Ky0, OKTa’ap, J0ACKa3p U UKOCAdIP)

22 Onpenenenue u rpaguyeckoe uzodpaxxkenue: chepsl, eHTpa chepsl,
panuyca chepsl, nuamerpa chepbl

23 Onpenenenne u rpadpudeckoe H300pakeHue: mapa, HeHTpa 1apa, paamyca
nrapa, 1uaMeTpa mapa

24 YpasHenue chepsl, BEIBOJ ypaBHEHUS CPEpPhI B MPSIMOYTOJIBbHOM crucTeMe
KOOpAMHAT

25 BzauMHoe pacrnionoxxenue chepbl U TIIOCKOCTH: HE UMEIOT OOIIHNX TOYEK,
UMEIOT MHOXKECTBO OOLIUX TOYEK, 0JIHa 001as Touka. ['papuyeckoe
n300pakeHue
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26 KacarenbHas TJI0CKOCTB K cdepe: TeopeMa, J0oKa3aTeaIbCTBO, 00paTHas
Teopema

27 ITnomranp cepbr

28 Omnpenenennie KacaTenbHOU K cepe, TOUKU KacaHUs

29 B3anmHoe pacnonoxeHue npsiMoi u chepbl

30.IlIapoBoii cermeHT

31 IlapoBoii cekTop

32 I1lapoBoii cioii

33 Onpenenenue u rpagudeckoe U300pakeHHE: IUINHIPA, 00pa3yIOIINX
UUJIMHAPA, OCH LIMJIMHpPA, OCHOBAHUHM IWJIMH/IPA, BEICOTHI IIMJIMH]IPA,
panuyca, TuameTpa IINHIPA.

34 Onpenenennie u rpadudecKoe N300paKeHNE: OCEBOTO CEYCHHUS, CCUCHUS
UJIMHAPA TEPIICHANKYISIPHON K OCH TIOCKOCTHIO.

35 Ilpsimoit KpyroBoM HMUITHHAP.

36.PazBepTka O0KOBOI MOBEPXHOCTH LIMJIMHJIPA.

37 dopmyna miomaau 00KOBON MOBEPXHOCTH IIUIIUHIPA.

38.®opmyna miionaau noaHOW MOBEPXHOCTU IUIUHAPA

39.Omnpenenennie u rpadpudecKoe N300pakeHne: KOHyca, 00pa3yroux KOHyca,
OCH KOHYCa, OCHOBaHHsI KOHYCa, BEPILIMHBI KOHYCa, OOKOBOM OBEPXHOCTH
KOHYCa, BBICOTBI KOHYCa, CEUeHHUs KOHYCA.

40.OnpeneneHue 60KOBOM, MOJTHOM MOBEPXHOCTU KOHYca, popmyra
HAXOXKJEHUS TIoaa OOKOBOMH, MOJHOM MOBEPXHOCTH KOHYCA.

41 OnpeneneHue u rpapuyeckoe N300pakeHUE: yCEUEHHOTO KOHYCa,
OCHOBaHMI yCEYEHHOTO KOHYCa, BBICOThI YCEYEHHOTO KOHYCa, OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYCa, 00pa3ymolIuX YCEeYeHHOT0 KOHYca.

42 Onpenenenue OOKOBOM, TTOJTHON TOBEPXHOCTH YCEUEHHOTO KOHYCA,
dbopmyra HaXOXKACHUS TUIOMIAA OOKOBOM, MMOTHON MMOBEPXHOCTH
YCEUYEHHOIr'0 KOHYycCa

43 OnpeneneHue Mpou3BOIHON (PYHKIIMH, €€ TeOMETPUUYECKOT0 U
dbusznyeckoro cmeicia. M3ydenue npasui u popmyn auddepeHupoBaHus
OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA

44 OnipeneneHue BTOPOH MPOU3BOAHOM, €€ TEOMETPHUIECKOT0 U (PU3UYECKOTO
cMmbIcna. Beruncnenne npou3BogHON 0OpaTHOM U CIOXKHOW (pyHKINUN

45 BeiBoz1 ypaBHEHUS KacareapbHOU. [IpuMeHeHre npon3BoIHOM K
UCCJIEIOBAaHUIO (PYHKIIMH U TOCTPOCHUIO TPAPHUKOB

46 OnpeneneHue NepBooOPa3HOM, HEONPEAECIEHHOTO U ONPEIEICHHOTO
MHTEerpana

47 IlpumeHeHue onpeaesIeHHOr0 HHTErpaa il HaX0KIeHUs IJI01a 1
KpuBoOJIMHEHHOM Tpaneuuu. Popmyna HetoTona—IJleitbHuia
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48 I"'eoMeTpUUECKUI CMBICIT OIIPEJIEIICHHOT0 HHTerpajia. Beruncienue miommaaen
KPUBOJIMHEWHBIX TPAIlCUN

49 Boruncnenue ob6beMa Kyda, mpsIMOYTOJIbHOTO NapajuieNenuneia, Ipu3Mbl,
UUJIMH]IpA

50 Brruncnenue oObemMa mupamMuabl, KOHyca, IIapa

51 Brruucnenue miomnaan MOBEPXHOCTH IUIMHAPA, KOHYyca, cepbl

52 Onpenenenue coObITUsI, BEPOSITHOCTH COObITHSA. CIOKEHHE U YMHOXKCHHUE
BepossTHOCTEN. McibiTanusa bepHyum

53 /JluckpeTHas ciydaiiHas BEIMYMHA. 3aKOH pacHpeIeICHUs ClIydYaiHON
BEJINYHHBI

54 IlpeobpazoBanrie ypaBHECHU 1 HEPABEHCTB B PABHOCUJILHBIC JTAHHBIM.
Penienue parmoHanbHbIX, UPpPALMOHATBHBIX, TOKA3aTENbHBIX,
JorapuMUYECKUX, TPUTOHOMETPUUYECKUX YPABHCHUHN M YPaBHEHUN C
napaMeTpamu

Kpurepuu oieHKH BHINOJTHEHHSI PA00THI

Orenka KonuuecTBo 3aganuid, BHITTOJIHEHHBIX MPABUIILHO,

HCO6XOI[I/IMOC AJI TIOJTYHYCHUS OLICHKHA

«2» 4 v MmeHee

(HeyTOBJIETBOPHUTEIHHO)

«3» 5-6
(YZIOBIETBOPUTENHHO)
«4> Q(()p()]]_[o) 7-8

«5» (OTIHYHO) 9-10
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