MHUHOBPHAYKH POCCHH
DeepasibHOE TOCYIAPCTBEHHOE BIOKETHOE
o0OpazoBate/bHOE yUpekIeHHE BBICUIEr0 00pasoBanus
«YXTHHCKHH rocy/lapcTBeHHbIH TeXHHYECKHIT yHHBEPCHTET»
(YI'TY)

Mupnyctpranenstii uactutyT (CI1O)

E.T. Bockpecenckuit
- (O havinm)

[[TALge 8 2(]85 .

E.I. Bockpecenckuit

" [foanues) (MO, Duvnang)

IE »_r1lppfly 2044
L _

QTave) 9.5 Focvcccchholion

Cnoannegl (M O. Davuinus)

«df »_Obuypisr 2044,

(noumich) (U O. Damn:ng)
« » 208 W

PABOYAA HHOFI]’AMMA

Yuebublit nupeamer: Maremaruka

Munexe yaebuoro

Ipe;IMETa: YIIIT.01

CnennaspHOCT: 08.02.01 CTpOI/ITeJIbCTl%O M OKCILTyaTauys 3JaHUl 1 COOPYKEHUR

dopma 00ydeHus: OYHas e )
OOKYMEHT NogrmmcAH

Kype(bL): 1 ANEKTPOHHOW MOAMMCHIO

Cemectp(sr): 1-2

CepTtudumkat: 00D89FBB7FFE82E81D752BD08674946A81
Bnapeneu: Aruxein Pycnan Buktoposuy
[evicteutenen: ¢ 07.08.2023 go 30.10.2024

. J




Pabouast nporpamma cocrtapiema B coorBefcTBUM ¢ TpeGoBamusmu  DenepanbHOrO

rOCYA4PCTBEHHOTO

00pa3oBUTEILHOTO

CTannapTa

CpcaHCIo

obuero

YTBEPXACHHOro npruKazoM Munobpuayku Poccun ot 17.05.2012 Ne 413,

Pazpaborank & B Y oleaerweg |, npenonaBates VP/I (CTI0).

PacemoTpeHo Ha saceaaHim

o IEl.‘Jt‘.-’lMCTHO-LlMKﬂOBOFI KOMUCCHH

obpazoBanusl,

MeToaMueckoro coseta UM (CI10O) B

Jlara, HOMEp dUO Moamvics Jara, nomep OHO Hoanuce
MpoTOKOa npeacenartens | npeacenaresis MpoToOKOoa npeaceaaresna | npencegaresis |
s A [MHK [TLIK CoBeTa coBeTa

[lpoTokon oT (Aot .ccir rces Z [potokon ot | —

_oz‘ftf?k Z3 |2 5. | 25 0€. 2023 ’1,, v ;—7 o

Mo el N of | |Ugpumen U

Tpotokon of | fostorceoeres| [potokon o1 |

dbos oy | T |#resaoin |y,

Ne [£ i N ©0F / = | B

[Ipotokon ot | [Iporokon ot

| No L No 1 =)
| Hpotowon o [Mpotokon ot

|

| No Ne =0

COI'JTACOBAHO

3am. ;upektopa 1o UMP WU (CI10)

3am. qupekropa o YP MU (CI10)

? j =
M A. H. Psabepa

H. B. Uypriuna



3

COJIEP)KAHUE

1. [Tacmopt  pabGouelt  mporpaMMbl  y4eOHOTO  IpeaMeTa
«MaremaTuKa

2. CTpyKTypa u cojfiep’kaHne yaeOHoro mpeamera «MaTreMaTrukay

3. YcnoBuss  peanuzanuu  pabodeld  mporpamMmbl  y4eOHOTO
npeamera «MaremaTtuka

4. KoHTpollb M OIEHKA pPE3yJbTaTOB OCBOCHHS Y4eOHOIO
npeamera «MaTeMaTuka

CTp.

13

21

23



4

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

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamMma SIBISIeTCS YacTblO OCHOBHOW Mpo(deccroHalbHOM
obpazoBarensHO# mporpamMmbl CIIO no cnemmanbaocTy 08.02.01 CTpouTensCcTBO
Y DKCIUTyaTalys 30aHAN U COOPYKEHUM.

[Iporpamma paspaborana B cootBerctBUuM ¢ PI'OC COO, Ha oOCHOBE
TpeOoBanuii denepanbHON 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEero
oOpa3oBaHus.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType 00pa3oBaTeJbHOM
NMPOrpamMMblI

VYyeOuniii mpeameTr «MaremaTthka» OTHOCUTCS K MNPO(UIBHBIM YyUeOHBIM
npeaMeraM  oOmIeo0pa3oBaTeNbHOM  TMOATOTOBKH.  YUeOHBIA  MpeaMer
«Maremartuka» u3ydaercsa Ha yriayOJeHHOM YPOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaMEeT HuMeeT Mpu (POPMUPOBAHUU U
Pa3BUTHH OOMIMX U MPO(PECCUOHATIBHBIX KOMIETEHIIHI:

OK O01. BeiOupare crocoObl pemieHdus 3afad  NpogecCHuOHAIbHON
NEeATEIbHOCTH MPUMEHUTETBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBAa IIOMCKA, aHAINA3a M
MHTEpHpeTauud nHGopMauu U NH(POPMAMOHHBIE TEXHOJIOTUN JJIS BHIITOJHEHHS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IlnanupoBaTh U peaiu30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATENTBCKYIO NS TENbHOCTD B
npodeccHoHaIbHOM cdepe, MCIOIb30BaTh 3HAHUS 110 MPABOBOM M (HDHMHAHCOBOM
IPAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYaIIUX;

OK 04. D¢ddexkTuBHO B3auMoOACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaH/I€;

OK 05. OcymecTBiasiTh YCTHYK0O M HHUCBMEHHYIO KOMMYHHKAIMIO Ha
rocyapCcTBEHHOM si3bike Poccuiickoit ®Deneparii ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

I[IK 1.2. BbImonHATE pacdyeTbl M KOHCTPYMPOBAHHE CTPOUTENIBHBIX
KOHCTPYKLIUH.

CornacHo yuyeOHOMY 1iany 1o crnenuanbHocTH 08.02.01 CtpoutenscTBo U
DKCIUTyaTalMsl 3JaHUM M COOPYKEHHH KaXIbld OOYYalOIIMICS BBITOJIHSIET
WHIUBUIYAIbHBIA ~ TNPOEKT MO0  OJHOMY M3  y4eOHbIX  MPEAMETOB
00111e00pazoBaTeIbHON MOAr0TOBKH (B ToM uncie nmo YIII1.01 Marematuka):

NunuButyanbHBINA IPOEKT (MpeIMETOM He siBisieTcs) — 32* yaca.

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NpeaMeTa
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Pabouass mporpamma ywyeOHOro npeamera «MartemaTuka» pa3zpaboTaHa B

COOTBCTCTBHUHU C

OI'OC COO, nHa ocHoBe TpeboBanuit denepanbHOU

o0pa3oBaTeIbHOM MPOTrpaMMBbI CPETHET0 O0IIEr0 00pa30BaHU.

B pamkax ocBoeHus conepkaHus y4deOHOro mnpeamera «MaTemaTHKay,
obecreunBaeTcs JOCTUKEHNE 00yUarOIIUMUCS CIEAYIOIUX Pe3yIbTaTOB:

IInanupyembie OcHoBHbBIE OKA3aTeJIN OLIEHKH Pe3y/ibTaTa
pe3yJibTaThl
OCBOCHHSA
Jluunocmmuule pezynomamot, 8 mom yucie:
B yactn -cOpMHUPOBAHHOCTh TPAKIAHCKOM MO3ULMK  OOydarollerocs Kak
rpakKIaHCKOI0 AaKTUBHOIO M  OTBETCTBEHHOIO WIEHAa POCCHUHMCKOro oOIIecTBa,
BOCIIUTAHUS MpEJCTaBICHHEe O MaTeMaTHMYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBIEHUH, MPOIENyp TpaKIaHCKOTo o0OIlecTBa
(BBIOOpPBI, OMpPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C
COLIMATIbHBIMM HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKIUSMH U
Ha3HAYCHHUEM.
- c(hOpMHPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOH HJICHTUYHOCTH,
B yactu YBaXEHUA K MPOUUIOMY M HACTOALIEMY POCCUMCKOM MaTeMaTHKH,
aTPHOTHYECKOI0 | 11eHHOCTHOE OTHOIIIEHUE
BOCITUTAHHA K  JOCTHXKEHUSIM  POCCUMCKHX  MAaTEMAaTMKOB U POCCHUMCKOH

MaTeMaTH4YeCKOM IIKOJIBI, MCIIOJIb30BAHUC 3THX IIOCTI/DKCHI/Iﬁ B OpPyrux
HayKaX, TCXHOJOI'UIX, ccbepax 3KOHOMMKH,

B yacTu 1yxoBHO-

- OCO3HAaHME  JyXOBHBIX  IIEHHOCTEH  POCCHHMCKOTO  Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHUS,

HPaBCTBCHHOTO CBS3aHHOTO C IPAaKTHYECKUM IIPUMEHEHHEM JOCTHKCHHMM HAyKu U
BOCIIUTAHUA JIEATENIbHOCTBIO YYEHOI0, OCO3HAaHUE JMYHOTO BKJIaJa B ITIOCTPOECHUE
YCTOMYMUBOTO OYAYIIEro;
- CTETUYECKOE OTHOLIEHUE K MUY, BKJIIOYasl SCTETUKY MaTEMaTUYECKUX
B yactn 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, pEIICHUH, PaCcCyX ICHUH,
ICTETHIECKOro BOCIIPUUMYHUBOCTh
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;
- c(OpMHPOBAHHOCTb YMEHHs MPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
B uactu WHTEpecax 3/I0poBOoro u 0Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE
¢usndeckoro OTHOILIEHHE K CBOEMY 310POBBIO (3mopoBoe MUTaHUE,
BOCITHTAHHA cOaaHCUPOBAaHHBIN PEKUM 3aHATHI U OTAbIXA, PETYyspHas (u3nueckas
aKTUBHOCTb),  (PU3MUYECKOE  COBEpIICHCTBOBAHWE TMpPU  3AHATHUAX
CIIOPTUBHO-03/TOPOBUTENLHOM JIEATENBHOCTHIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYIOJIO0Ms, MHTEpEC K
B uactn pa3iINYHbIM cdepaM MpodeccrnoHalbHON AEATEeIbHOCTH, CBA3aHHBIM C
TpyAOBOIo MaTeMaTUKOMI
BOCIIUTAHUSA

U e€ MPUIOKEHUSIMH, YMEHHE COBEpILaTh OCO3HAHHBIN BBIOOp OyayIiei
npodecciu U pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTH 51 CHOCOOHOCTD
K MaTeMaTudeckoMy oOpa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSKEHHUH
BCGI>'I KU3HU, TOTOBHOCTH K aKTI/IBHOMy y‘-IaCTI/IIO B peIHeHI/II/I
MPAKTUYECKHX 3a7a4 MaTeMAaTHUECKON HAPaBICHHOCTH;




B yactn
IKOJIOTHIECKOT0
BOCIIMTAHUA

- c(OpPMUPOBAHHOCTH HKOJIOTMUYECKON KYNbTYpbl, TOHUMAHHUE BIIMSHUS
COIIMAIbHO-?KOHOMUYECKUX IIPOLIECCOB HA COCTOSHHE MPUPOJHON U
COLIMAJILHOM CpeJibl, OCO3HAHHE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX
npoOJjeM, OpUEHTAIMSI HA MPUMEHEHHE MATEMaTHYECKUX 3HAHUU IS
pelieHus 3amady B O0JIaCTH OKpY)Kalolleld cpenbl, IJIaHUPOBAHUE
MOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCIEACTBUN ISl OKPY>KaOIIEH
CpeJbl;

B yactu nuennocTun
HAYYHOI'0
MO3HAHUS

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKd M OOLIECTBEHHOW NpPaKTHUKH,
MMOHUMAaHUe MaTeMaTUYECKON HayKu

KakK C(i)epBI YeJIOBEUECKON JCATCIIBHOCTH, J3TalloOB eé pPa3sBUTHA U
SHAYUMOCTH  IOJId  Pa3BUTHA  LOUBUIM3ALUU, OBJIaJJCHHUEC  A3BIKOM
MaTeMaTHKd M MaTeMaTHYSCKOM Ky.]'II:TypOﬁ KaK CpC€ACTBOM IIO3HAHUA
MHpa, T'OTOBHOCTb OCYHICCTBJIATL HNPOCKTHYHO MW HCCICAOBATCIILCKYIO
ACATCIIbHOCTb NMHANWBHUAYAJIBHO U B I'PYIIIIC.

MeTanpeaMeTHBIX

1. YHI/IBepcaJIbeIe yqeﬁnble N03HABAaTe/bHbIE AelicTBHUS

Ba3oBble
JOrHYecKHue
aefcTBUA

- BBUBJIATE M XapaKTE€pPU30BaTh  CYILECTBEHHbIE  IPU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATHHA, OTHOIICHUN MEXIY MOHSTUSIMH,
(dbopMynMpoBaTh olpesieeHus HOHATHH, yCTaHaBJIMBaTh
CYIIECTBEHHBIM MPHU3HAK KJIacCU(PHUKAIMKU, OCHOBAHMS 7l 0000IIEeHUS
U CpaBHEHMS, KPUTEPUU IIPOBOJMMOI0 aHAIN3A;

- BOCHpUHUMATH, (OPMYIHPOBATH U TPEOOPA30BHIBATH CYXKICHUS:
YTBEPAUTENIbHBIE M OTPHULIATENIbHBIC, €JMHUYHbIC, YaCTHbIE U 00IIue,
YCIIOBHBIE;

- BBIIBJATH MAaT€MaTU4YECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpPOTUBOpEYUss B (paKkTax, JAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX,
IpeaaraTb KpUTEPUH
JUTSL BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUN;

- JIeJIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IE€JYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOUEHUI IO AaHAJIOTHUH;

- TPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEJbCTBA MaTEMaTHYECKHX
YTBEpKACHUN  (mpsiMbple W OT  NPOTHBHOIO),  BBICTpauBaTh
apryMeHTaluIo, IPUBOJUTH IPUMEPBI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBOJIBI;

- BBIOMpAaTh croco0 permeHust yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILICHUS, BbHIOMpaTh HauboJsiee MOAXOAAIUN € Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble
HCCIed0BaATEILCKHE
JeHCTBUSA

- WCIOJIb30BaTh BOIMPOCHl KaK MCCIEIOBATEICKHI WHCTPYMEHT
mo3HaHus, GOPMyIUPOBATH BOMPOCH, (UKCHPYIOIIHUE MPOTUBOpPEUHE,
npobJeMy, yCTaHaBJIMBATh HCKOMOE | JJaHHOE, POPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- IIPOBOAUTH CaMOCTOATEIIbHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT,
WCCIIEIOBaHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBICHHS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMH;

- caMoCTOSATEThHO (OPMYIHpPOBATH OO0OOIIEHNWS H BBIBOJBI TIO
pe3ynbTaTaM MpOBEAEHHOTO HAONIOIEHUsS, UCCIIECOBAHUS, OIICHUBATH
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000LICHHUIA;

- MPOTHO3MPOBATHh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIJIBUTATh




MPCAIOJIOKEHUA O €T0 Pa3BUTUN B HOBBIX YCIIOBUAX.

Pa6ora ¢
uHdopmanmei

- BBIIBIAAITH JePUIHUTH WHPOPMALMU, TAHHBIX, HEOOXOAMMBIX IS
OTBETa Ha BOIIPOC U JJIs PELLICHUS 3a1a4uu;

- BbIOMpaTh WHPOPMALMIO U3 HUCTOYHHUKOB PA3IUYHBIX THUIIOB,
aHAJIN3UPOBATh, CUCTEMATHU3UPOBATh u MHTEPIPETUPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHNUS;

- CTPYKTYpPHUpOBaTh HH(OpMAIUIO, MPEICTaBIATh €€ B pa3IMYHBIX
(bopmax, HIUTIOCTPUPOBATH TPAPHUECKH;

- OLIGHUWBaThb HAAEKHOCTh MHGOPMAIMM IO  CaMOCTOSITEIBHO
c(OPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHuBepcajibHbIe K

OMMYHHKATHUBHBIC HeﬁCTBHﬂ

O01menne

- BOCHpPUHMMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBHH C
YCIOBUAMU W UEJNSAMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOUKY 3peHus B YCTHBIX
U NUCBbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOJy PEIICHHUs 3a/ayH,
KOMMEHTHUPOBATh NIOJy4YEHHBIN pe3ysIbTarT;

- B XoJie 00CYyXJIeHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMon
TEMbI, IPOOJIEMBI, PeIIaeMOM 3a/1auM, BHICKA3bIBATh UJECH, HALCJIICHHbIE
Ha TIOUCK pEIICHHUS, COIMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMU
JNPYTUX YYacTHHUKOB JaMajora, oOHapyXuBaThb pa3iMuhe€ U CXOJICTBO
MO3UIMH, B KOppeKTHOU (opme (opmynupoBaTh pa3HOINIACHS, CBOU
BO3PaXECHUS;

- TPEACTaBIATH pE3yNbTAaThbl pELICHUS 3aJadyd, OSKCIEPUMEHTa,
WCCIIC/IOBAHMsI,  IPOEKTa, CaMOCTOSTEIbHO  BHIOMpaTh  (opmar
BBICTYIUIGHHSI C Y4€TOM 3aJa4 MpPEe3eHTAllud M OCOOCHHOCTEM
ayJIMTOPHUH.

CoBMecTHAA
AEATEJBbHOCTH

- TIOHMMaTh W WHCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW H
WHAWBUIYAIbHOM pabOTHl MpU pelIeHUH Y4eOHBIX 3a/1ad, MPUHUMATh
Lelb COBMECTHOW  JESATEeNIbHOCTH, IUIAaHMPOBAaThb  OPraHU3allUIo
COBMECTHOH paboTbl, paclpelessaTe BHAbI paldoT, 1OroBapUBaThCA,
o0cyXmarh TIpoliecC W pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOJEH;

- y4yacTBOBaThb B TIpyHmHoBbIX (opmax paboThl (00CykIeHus, oOMeH
MHEHUH, «MO3TOBbl€ WITYPMbI» W WHbBIE), BBIIOJIHATH CBOI YacThb
paboThl M KOOPAMHHMPOBATH CBOM JEMCTBUSA C JAPYTUMH 4JI€HAMH
KOMaH/Ibl, OLIEHWBATh KAyeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT MO
KpUTEpHsIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOEHCTBUS.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JeHCcTBUA

CamMoopranm3amnusi | - COCTaBJISTh IJIaH, AITOPUTM PEIICHHUS 3a1a4H,
- BBIOMpaTh CHOCOO pEUIeHHs € YYETOM HMEIOIIMXCS PEeCcypcoB HU
COOCTBEHHBIX BO3MOKHOCTEH,
- apryMEHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUNA C Y4ETOM
HOBOM MH(}OpMaLIUK.

CaMOKOHTPOJIb - BIIAJIeTh HAaBBIKAMH [103HABATEJIbHOM pe(IeKCHUH KaK OCO3HAHHS

COBCpHIAEMBIX }IGI)’ICTBI/IP'I 1 MBICJIUTCIIBHBIX TPOUECCOB, UX PE3YJILTATOB,
BIIQJIETh CHOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJSI TMpoliecca u
pe3yibTaTa peleHrs MaTeMaTHIeCKOM 3a1a4u;

- MPEeIBUJIETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYThH MPU PELIECHUU
3aaa4i, BHOCHTHL KOPPEKTUBBEI B JACATCIBHOCTH Ha OCHOBC HOBBIX
00CTOSITEILCTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

- OIICHUBATL COOTBCTCTBUC PC3yJibTaTa LCJIW U YCIIOBUAM, O6’b$ICHSITI>




MIPUYUHBI JOCTHKEHUS WIM HEJOCTHIKEHUS PE3YNIbTATOB AEATEIbHOCTH,
HAXOJWUTh ONIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

IIpenmeTHBIX

1) cBOOOIHO OHEpPHPOBATH MOHATHAMH: PALHOHAIBHOE YHCIIO, OCCKOHEYHAs MEepHOANYeCKas
Npo0Ob, IPOLEHTHI, UPPALIMOHAIBHOE YHUCIIO, MHOXKECTBA PALMOHAIBHBIX M JEHCTBUTENIBHBIX
qucel, MOAYJb JEHCTBUTENBHOTO YMCIA; MPUMEHATh JIpoOM M INPOLEHTHl I PELICHHs
NPUKIAIHBIX 3a1a4 W3 pPa3IUW4HbIX OTpacied 3HAHUM M pPEAIBHOM JKU3HU; IPUMEHATH
npUOIMKEHHBIE BBIYMCICHUS, IpaBWJIa OKPYIJICHUs, MPUKHIKY U OLEHKY pe3yJsbTaTa
BBIUMCIICHUM; CBOOOJHO ONEpUpPOBATh IOHATHEM: CTENEHb C LEJIbIM II0KA3aTelIeM,
UCIOJIb30BaTh MOIXOASIIYI0 (OopMy 3amucH JEHCTBUTENbHBIX 4YHCEN sl pEeLIeHus
NPAaKTUYECKUX 3aJad W TMPEJCTABICHHUA [aHHBIX; CBOOOJHO OINEPUPOBATH IOHATHEM:
apu(pMeTHYECKUIl KOPeHb HATYPaJIbHOM CTENEHH; CBOOOAHO ONEPUPOBATh MOHATHEM: CTEIIEHb C
panMoHaNBHBIM  IOKa3aTejeM; CBOOOJHO ONEpUpOBaTh MOHATHSAMH: Jiorapudm yucna,
JeCATUYHbIE W HaTypalibHble JIorapu(dMbl; CBOOOJHO ONEPUPOBATh MOHATHAMM: CHHYC,
KOCUHYC, TaHI€HC, KOTAaHIME€HC YMCJIOBOI'O apryMEHTa; ONEPUPOBATh IMOHATUAMHU: APKCUHYC,
aApPKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMeHTa.

2) cBOOOIHO ONEPUPOBATh MOHATUSMH: TOXICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHUSI U YPaBHEHUSA-CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA, IPUMEHATH pa3IMuHbIE
METO/bl PEIICHUs] PAlMOHAIBHBIX U JPOOHO-PALlMOHAIBHBIX YpaBHEHHH, MPUMEHSTh METOJ]
MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB; CBOOOJHO ONEPUPOBATh MOHSITUSIMH: MHOTOYJIEH OT
OJTHOM MepeMEeHHOM, MHOTOYJIeH C LIeIbIMU KO3(ppUuLmeHTaMn, KOpHU MHOTOWIEHA, IPUMEHSATh
JIeJICHEe MHOIOWIEHa Ha MHOTOWIEH C OcCTaTkoMm, TeopeMy be3dy m Teopemy Buera nns
pemieHust 3ajad;  CBOOOJHO ONEPUPOBATH MOHATHAMM: CUCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpUla, ONPEAENIUTENb MaTpulbl 2 X2 KU €ro reoOMETPUYECKHH CMBICI, HCIOJIb30BATh
CBOMCTBA ONpENENNTENs 2 X 2 I BBIYACICHUS €r0 3HAYEHUS, IPUMEHATD ONPEACIUTENN IS
pElIeHNs CUCTEMBbI JIMHEWHBIX YpaBHEHUH, MOJEIUPOBATh pEalIbHbIE CUTYAllUU C MOMOIIBIO
CUCTEMBI JINHEHHBIX ypaBHEHUH, UCCIEN0BAaTh MOCTPOEHHBIE MOJEIN C MOMOIIBI0 MAaTpHULl U
ONPEACINTENECH, WHTEPIPETUPOBATh MOJYYEHHBIA PE3YyJbTaT, HCIOJIb30BaTh CBOMCTBA
JIEUCTBUH C KOpPHAMM JUIsI TNpeoOpa3oBaHMs BBIPAKEHWI; BBINOIHATH IMPeoOpa3oBaHUs
YHCJIOBBIX BBIPAKEHUH, COJEpKAIIMX CTENEHU C pallOHaJIbHBIM IOKa3aTeeM; UCIOJIb30BaTh
CBOWCTBa JorapupMOB Ui NpeoOpazoBaHMsl JOrapuPMHUUECKUX BBIPAKEHH; CBOOOIHO
OTIEpUPOBAThH MOHATUSMU: UppAllMOHAIbHbIE, TOKa3aTeIbHbIE U JIOTApU(MUUYECKHE YPAaBHEHUS,
HaXOJUTh UX PEUICHMS C MOMOLIbI0 PABHOCWIIBHBIX NEPEXOAOB WM OCYLIECTBIISAS MPOBEPKY
KOpHEH; NpPUMEHATb OCHOBHBIE TPUTOHOMETpUYECKHe (GOpMyNbl Ui TpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHHI; CBOOOIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHME, MPUMEHATh HE0oOXoauMble (OPMyJNbl Ui pPELICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPAaBHEHMH; MOJAEIMPOBATh peajbHbIE CUTYallMd Ha S3bIKE anreOpsl,
COCTaBJISITh BBIPAKEHHUS, YpaBHEHHUS, HEPABEHCTBA 110 YCJIOBHUIO 3a/ayH, WCCIEI0BaTh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM afrapara ajreOpbl.

3) cBOOOAHO oOmMEepHUpOBaTh MOHATHAMHU: (DYHKIHMS, COCOOBI 3amaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKLUUHU, KOMOO3MLHUSA (GYHKUMH, rpaduk (YHKIMH, BBITOIHATH 3JI€MEHTAapHbIC
npeoOpa3oBanus rpadukoB (GYHKIUE; CBOOOJHO ONEpUPOBATh MOHATUAMU: 00JacTb
ONpeNieJIeHUs W MHOXKECTBO  3HAueHUM  (QyHKUMH, HYId (QYHKIUH, T[POMEXKYTKH
3HAKOMOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHbIE (DYHKUUU,
nepuoanveckue (QyHKIHUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MUHUMYMBI
dbyHKIMKM, HanOoJbIIEE W HAWMEHbINEe 3HaYeHUE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIEepPUPOBATH MOHATHAMM: CTETIEHHAs (PYHKILHUS C HATYPAIbHBIM U IIeJIbIM [TOKa3aTesieM, rpapuk
CTETNIeHHON (DYHKIIMU C HATypaJIbHBIM M II€JIbIM MOKa3aTeseM, rpa@uK KOpHS N-0i CTENEHU Kak
¢byHKIMH OOpaTHOM CTENEHM C HaTypaJbHBIM II0OKa3aTeleM; OIEepPHpPOBATh MOHATHIMMU:
JUHEWHas, KBaJpaTU4yHas M JApOOHO-IMHEHHAas (DYHKLUUHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIIEIOBAaHNE M  TIOCTPOGHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
1oKa3aTejabHass U Jjorapupmuueckass (yHKIUHM, MX CBOMCTBA M TIpa(UKH, UCIOIb30BaTh HX
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rpaduKu Ui pellieHus] ypaBHEHU; CBOOOAHO ONEPUPOBAThH MOHITUAMU: TPUTOHOMETPUYECKAs
OKPY)XKHOCTb,  ONpEACICHUE TPUTOHOMETPHUECKUX (YHKUIMH  YUCIOBOTO  apryMEHTa;
UCHOJb30BaTh TIpaduku GYHKUMH JUIS HCCIEAOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH IpU
pelIeHNH 33734 U3 APYruX Y4eOHBIX NPEAMETOB M peabHON JKU3HU, BRIpaKaTh (HopMylamu
3aBUCHUMOCTH MEKIy BEJITUYHHAMU;

4) cBOOOTHO ONEPHPOBATH IMOHATHIMHU: apudMeTHdecKkas M TeOMEeTpHuecKas Iporpeccus,
0ecKOHEeUHO yObIBaroIasi FeOMeTpUYecKast IPOrpeccHsl, TMHEHHBIN 1 SKCIIOHEHIMAIbHBIA POCT,
(dopMya CIIOKHBIX MPOILEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; MCIIOIb30BaTh MPOTPECCHH
Il PELIeHUs peabHbIX 3a]ad MPUKIAAHOTO XapaKTepa; CBOOOAHO ONEpHUPOBATH HMOHATHIMMU:
MOCJIeI0BATEIBHOCTD, CIIOCOOBI 3aJaHHs MTOCIIEI0BATEIbHOCTEH, MOHOTOHHbBIE 1 OTPaHUYCHHBIE
IIOCJIEZI0BATEILHOCTH, IOHUMATh OCHOBBI 3aPOKICHHSI MaTEMaTUYECKOTO aHAJIN3a KaK aHaIu3a
0ECKOHEYHO MallbIX; CBOOOJHO ONEPHPOBATH MOHATHSIMHU: HENPEPBIBHbIE (YHKIWH, TOYKU
paspeiBa Tpaduka (QYHKIUH, acCUMITOTHI Tpaduka (QYHKIMHA; CBOOOJHO OIEPUPOBATH
NOHATHEM: (QYHKIIWS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (HYHKIIMIA
JUI pelleHus 3ajad; CBOOOJHO ONEpPUPOBATH INOHATHSAMM: IE€pBas W BTOpasl MPOU3BOJAHBIE
¢byHKIMH, KacaTenbHas K TpaguKy (GyHKIIMA; BEIYUCIATH POU3BOIHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM [JBYX (YHKLUUH, 3HATh IMPOM3BOJHBIE 3JIEMEHTAPHBIX (YHKIMA;
HCII0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIIEHUs 3a]1a4.

5) cBOOOAHO OmEPUPOBATH MOHATHUSMH: MHOXECTBO, OIEPAlMA HAJ MHOXECTBAMH;
HCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIlliapaTr Il ONUCAaHUs PEAIbHBIX IIPOLECCOB U
SBJICHUM, TpU PpEIIEHUH 3a1ad U3 JPYruxX Yy4deOHBIX NPEAMETOB; CBOOOJHO OIEPUPOBATH
MOHATUSAMM: OIPEIECICHUE, TEOPEMa, YpPaBHEHHUE-CJIEICTBHE, CBOMCTBO MAaTEMaTUYECKOIO
00BEKTa, 10KA3aTeNIbCTBO, PABHOCUIIbHbBIE YPAaBHEHMS U HEPABEHCTBA.

6) cBOOOJIHO ONEpUPOBATh MOHITUAMK: HATYPAILHOE M LIEJIOC YHCII0, MHOXKECTBA HATYPAIbHBIX
U LEJIBIX YUCEJl, UCII0IB30BaTh NpHU3HaKku Aeaumoctu nensix uncesn, HO u HOK naTtypaibHbIX
qycen JUIsl peleHus 3a/1a4, IPUMEHATh alropuT™ EBkiuaa; cBoOOIHO onepupoBaTh MOHITHEM
OCTaTKa 10 MOJYJIIO, 3allUChIBATh HAaTYPAJIbHBIE UMCIIA B PA3JIMYHBIX IMO3ULIHOHHBIX CHCTEMAaxX
CUMCJICHHS; CBOOOJHO OIEpUpPOBaTh MOHITUSAMU: KOMIUIEKCHOE 4YHCIO W MHOXECTBO
KOMIUIEKCHBIX ~ YHCEeJ, NpPEACTaBIsATh KOMIUIEKCHBbIE 4YHciaa B  anreOpandyeckod H
TPUTOHOMETPUUECKON (hopMe, BHIOIHATh apu(PMETUUYECKUE ONepallud ¢ HUMU U U300paxarb
Ha KOOPAMHATHOM INIOCKOCTH.

7) cBO0OO/IHO OIepUpPOBaTh MTOHATUSIMH: UPpALMOHAJIBHEIE, IIOKa3aTeJIbHbIC
u JorapuMuyeckue HEpaBEHCTBA, HAXOJIUTh WX pEIIEHUS C MOMOIIBI0 PABHOCHIBHBIX
MIEPEX0/I0B; OCYLIECTBJIATh OTOOP KOpPHEW NpH PELIEHUH TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, IMPUMEHATH
HeoOxouMble (POpPMYJBI Ul PEHIEHHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO  oOmepupoBaTb  MOHATHSAMM:  CHCTEMa M COBOKYNHOCTb  ypaBHEHUH
Y HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIE/ICTBHS, HAXOAUTh PEIICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HMPPALUOHANBHBIX, MOKa3aTeJIbHBIX M JIOTapHU(PMHUUECKHX
YPaBHEHWH W HEPABEHCTB; peElIaTh paldOHAIbHBIE, HWPPALMOHAIBHBIE, I10KA3aTEIbHBIE,
norapupMHUECKUe U TPUTOHOMETPUUECKUE YPaBHEHUS U HEPABEHCTBA, COJIEprKaIlie MOTYIH U
napaMeTpbl; NPUMEHATh Tpapuyeckre METOJbl JIi PpEeUIeHHs] YpaBHEHUHW M HEPaBEHCTB,
a TaKXke 3aJjad C IapaMeTpaMM; MOJEIMPOBaTh peajbHbIE CUTYallMM Ha SI3bIKE ajreOphl,
COCTABJISITh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBHIO 3a/auH,
HCCIIeI0BaTh TIOCTPOCHHBIE MOJIEH C UCIIOJIBb30BaHUEM arrapara aireOpbl, HHTEPIPETUPOBATh
MTOJTYYEHHBIN pe3yJbTar.

8) cTpouTh rpapuKH KOMIO3HIUHK (YHKIHA C NOMOLIBIO DJIEMEHTAPHOTO WCCICIOBAHHS H
CBOMCTB KOMIO3UIMM JBYX (YHKIMI; CTPOUTh TeOMeTpUuYecKhe o0pa3bl ypaBHEHUH U
HEpaBEHCTB Ha KOOPJMWHATHOHN IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUUECKUX (YHKUUH; NPUMEHATh (PYHKIUM U1 MOAEIMPOBAHUSA M UCCIIEIOBaHUS
peanbHBIX MPOLIECCOB.

9) wucmonb30BaTh MPOM3BOJNHYIO Ul HMCCIeOBaHHMs (YHKIMM HAa MOHOTOHHOCTb
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U DKCTPEMYMBI; HAXOIUTh HAWOOJbIIEE M HAMMEHBIIIee 3HaYCHUsT (DYHKIIMH HETPEpPHIBHOW Ha
OTpEe3Ke; UCTIOIB30BATh MPOU3BOIHYIO IS HAX0XKICHUS HAMIYYIIETO PELICHUs B IPUKIAHBIX,
B TOM YHCJIE COIUAIbHO-IYKOHOMHUYECKUX, 3a/la4ax, Ui ONpPEACICHHS CKOPOCTH U YCKOPCHUSI
mporecca, 3aiaHHOro ¢Gopmyinoi i TrpadgukoM; CBOOOIHO OIEPHPOBATH MOHATHIMH:
nepBooOpasHasi, ONpeeIEHHBIA UHTETPaI, HAXOAUTh TIEPBOOOPA3HBIC MIIEMEHTAPHBIX (DYHKITHIA
Y BBIYHCIATH UHTETpal 1o ¢popmyne Heiorona—JleitOHnIa; HAXOIUTh TUIOMIAIH IJIOCKUX (uryp
U O0BEMBI TEN C TMOMOIIBIO HWHTErpajga; HWMETh MPEICTaBICHHE O MaTeMaTHYECKOM
MOJICIMPOBAaHNHM HA TpHMEpe cocTaBieHus aupdepeHIranbHbIX YpaBHEHMI; pemarh
MPUKIIAJHBIC 3a/1a4M, B TOM YHUCIIE COIMATBHO-3KOHOMUYECKOTO M (DU3UYECKOTO XapakTepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHAJIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMH IMOHATHSIMH CTEPEOMETPUHU MPH PEUICHUH 3a1a4 W
MIPOBEICHUU MaTEMaTHYECKUX PACCYXKIACHUH; TPUMEHITh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS
U3 HUX MPH PEIICHHH TeOMETPHUYECKUX 3a/ay; KIACCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOKEHHE
OpsIMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO OINEPUPOBAThH MOHSTUSMH, CBS3aHHBIMU C yIJIAMU B MPOCTPAHCTBE:
MEXIy NPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSMOW M IUIOCKOCTHIO; CBOOOJIHO ONEPUPOBATH
MOHSATUSIMH, CBS3aHHBIMH C MHOTOTPaHHHKAMH, CBOOOJHO paclo3HaBaThb OCHOBHBIC BHIbI
MHOTOTPAaHHUKOB  (TMpW3Ma, THpaMHUAa, NPSMOYTOJbHBIM  Hapaienenunen,  Kyo);
KJacCU(UIMPOBaTh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHUsS U KiIacCU(UKAIUH, CBOOOIHO
OTIEpPUPOBATH MOHATHSAMH, CBI3aHHBIMU C CEYCHHEM MHOTOT'PAaHHHKOB IIOCKOCTBIO; BBIITOIHSATH
napajuieNIbHOe, IIEHTPaJIbHOE W OPTOTOHAIBHOE IPOCKTUPOBaHUE (GUTYp Ha IUIOCKOCTD,
BBITOJIHATE M300pakeHHst (Uryp Ha TUIOCKOCTH; CTPOHMTH CEYEHUS MHOTOTPAaHHHKOB
pa3IMYHBIMH METOJAMH, BBIIOJHATH (BBIHOCHBIC) IJIOCKHAE YEPTEIKU M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOTOIPaHHUKOB (IIpH3Ma, MUPaMHUa), TEOMETPHUYECKUX Tel C TNPUMEHEHUEM (QOpPMYIL;
CBOOOJHO  ONEpUPOBATh TOHATHSMH: CHMMETPUST B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpbI; CBOOOIHO
OIIEPUPOBATH TOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATaM B TPOCTPAHCTBE;
BBINOJIHATE JACUCTBUS HaJ BEKTOpaMM; pellaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO MaTeMaTHUECKUX
OTHOIICHUHA W HAaXOXJICHHE T€OMETPUYECKUX BEJIMYWH, MPHUMEHSS H3BECTHBIE METOIBI TPHU
peleHNH MaTeMaTH4YeCKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOKHOCTH; NPUMEHSTh
MPOCTEUIINE TPOTPAMMHBIE CpEACTBA W AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH
pELIEHUH CTEPEOMETPHUECKUX 3a/ay; H3BIEKaTh, MPEOOpPa3OBBIBATE U HMHTEPIPETUPOBATH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPUIECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKaX; MPUMEHSTHh IMOJYYEHHbIE 3HAHHMsS Ha IpaKTHKe: CPaBHUBATh U aHAIM3HPOBATH
peanbHBIE CHUTYallMH, TPUMEHSATh W3YYEHHBIE TMOHATHS B TPOILECCe TIOMCKA PEIICHHS
MaTeMaTH4YeCKl CQOPMYJIMPOBAHHOW MNpPOOJIEMbI, MOJEIUPOBAaTh pealbHblEe CUTYAIUH
Ha SI3BIKE TEOMETPHH, HCCIIE0BATh MTOCTPOSHHBIE MOJIENTH C UCTIOJIh30BAHUEM T€OMETPHUECKUX
NOHATUN W TeopeM, ammapara ainreOpbl, pelaTh MpaKTHYECKUe 3ajayd, CBS3aHHBIE C
HaXOXXJICHHEM T'eOMETPUYECKHX BEJIMYWH, WMETh MPEJCTaBICHUS OO0 OCHOBHBIX JTarax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM yacTu (pyHIaMeHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOTHO OMEPUPOBATh IMOHSATHIMH, CBS3aHHBIMH C HMJIMHAPHYCCKOH, KOHHYECKOH H
cepruueckoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI IMOJYYEHMS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TellaMH BPALICHUS: IUJIMHIPOM, KOHYCOM, C(epoil W IapoMm; pacro3HaBaTh
Tesla BpameHus (UWIMHAP, KOHYC, cdepa M map) U OOBICHATH CIOCOOBI MOJYYEHHUs Tell
BpAIICHHS, KJIACCH(PHUIIMPOBATh B3aMMHOE PACIONOKEHUE cepsl M TUIOCKOCTH; BBIYHCISATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpallleHHUs, 00BEMBI M IJIOLIAIU TOBEPXHOCTEH
MHOTOTPaHHUKOB M TEJI BPAIICHHsI, TECOMETPUIECKUX TeJ C MpUMeHeHHeM (HopMyi; cBOOOIHO
OINEpPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSAMH Tell BPALEHUs U MHOTOTPaHHUKOB!
MHOTOTPaHHUK, BMNHCAHHBIA B cdepy M ONHUCAHHBIA OKOJO cdepbl, cdepa, BIUCAHHAST B
MHOTOTPAaHHUK MJIM TEJIO BpAllEHHs; BBIYUCIATH COOTHOIIEHUS MEXIY IUIOMIASIMH
MMOBEPXHOCTEH M 00bEMaMHM TOMOOHBIX TeJ; M300paXkaTh HM3ydaeMble (UTYPHI, BBIMOJIHATH
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(BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYpP: BHUIl CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHHUs TeJ BpAICHUS; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOpPa30BbIBATH
MH(GOPMALIHIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKaX; CBOOOJHO ONIEPUPOBATh IIOHATUEM BEKTOP B IIPOCTPAHCTBE; BBINOIHITH OllEpalvu
HaJ/l BEKTOpaMH; 3aaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KapTOBON CHCTEME KOOPJIMHAT; pelaTh
reOMETPUUYECKUE 3a/1a4M HA BBIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
paccTOsIHUH OT TOYKM /0 IJIOCKOCTH, B LIEJIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAa TMPH PpEIIeHUH; CBOOOJHO ONEPHPOBATH MOHATUSMH, CBSI3aHHBIMU C JBI)KEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBIOJHATh U300paK€HUsT MHOIOI'PAaHHUKOM M TeJ
BpAllleHUs NIPU NApAJUIEIBbHOM IEPEHOCE, LIEHTPAIBbHON CUMMETPUH, 3€PKaIbHON CHUMMETPUH,
IIPU TIOBOPOTE BOKPYT MPsIMOil, peoOpa3oBaHus 000U, CTPOUTh CEUEHUS] MHOTOTPaHHUKOB
U TEJI BPAIIEHU: CEYEHUS LIWINHApa (apauieIbHO U NEPIEHIUKYISIPHO OCH), CEYEHMs KOHYCa
(mapajuieIbHOE OCHOBAHMIO M IPOXOJALIEE uYepe3 BEpUIMHY), CEYEHHUs IIapa; MCIOJb30BaTh
METOJIbl MOCTPOEHUSI CEUYEHUN: METOJ CJEI0B, METOJ] BHYTPEHHETO NMPOEKTUPOBAHMS, METO]
IepeHoca CEeKYyIIeH IUIOCKOCTH; JOKa3blBaThb TIE€OMETPUYECKHE YTBEpXKIEHHS; IHPUMEHSTbH
reoMeTpuueckue (akTbl I pEIICHUS CTEPEOMETPHUYECKUX 33a4ad, MPEAIoIararoiinux
HECKOJIbKO ILIaroB PELICHMs, €CJIU YCIOBMs NMPUMEHEHUS 3aJjaHbl B SBHOW M HEABHOU (opme;
pemiate 3aJayd  Ha JI0Ka3aTeJIbCTBO MAaTEMaTHMUECKUX OTHOLIEHUWM W  HaxOXKICHHE
IE€OMETPUYECKUX  BEJIMYUH; INPUMEHATh HOPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHMKAI[MOHHbIE CHUCTEMbl HPU PEIIEHUU CTEPEOMETPUUECKUX 3a]ay; HPUMEHSTH
IIOJlyYeHHbIE 3HAHMA Ha IPAKTUKE: CpaBHUBAaTh, AHAJIM3MPOBATH U OLIEHUBATh pEAJbHbIC
CUTYalluH, IPUMEHATh U3yUEHHbIE IOHATHUS, TEOPEMBI, CBOICTBA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMYIMPOBAHHOM MPOOIIEMBI, MOJEINPOBATh PEAIbHBIE CUTYAIIMH HA A3BIKE
r€OMETPUHU, UCCIIEA0BATh TOCTPOCHHBIE MOJIETHN C UCIIOJIb30BAHUEM I€OMETPUUYECKUX MOHITHH
U TeopeM, ammapara aiareOphl, pelaTth NPaKTUYEeCKHUEe 3a7ayM, CBA3aHHBIE C HAaXOXJIECHUEM
reOMETPUUYECKUX BEIMYMH; UMETh MpeACTaBIeHUSI 00 OCHOBHBIX 3Tallax pa3BUTHS T'€OMETPUU
KaK COCTaBHOW 4acTH GpyHAaMeHTa pa3BUTHsI TEXHOJOTHIA.

12) cBoOOmHO omepupoBaTh MOHATUSAMH: Tpad, MIOCKUil Tpad, CBsI3HBIA Tpad, MyTh
B Trpade, Lenb, IUKI, AEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYYalHOTO SKCIHEPUMEHTA;
CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CIYYalHBIN SKCIIEPUMEHT (OMBIT), ClIydailHOE COOBITHE,
JJIEMEHTapHOE cllyyailHoe CcOOBITHE (RJIEMEHTApHBIH HCXOJ) CIy4yailHOro OIbITa, HaXOIUTh
BEPOSATHOCTH COOBITMM B ONBITAX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSMU;
HaxXoAuTh U (GOPMYIUPOBATh COOBITHUSA: NEpeceueHre, OObEAUHEHUE JaHHBIX COOBITHA,
cOOBITHE, TPOTHUBOIOIOKHOE AAHHOMY, UCIOJB30BaTh AMArpaMMbl Oijiepa, KOOPAWHATHYIO
OpsMyI0 JUId pELIeHHs 3a74ad, IOJb30BaThCsAd (QOPMYNION CIIOKEHHUs BepoATHOCTEH [uis
BEPOATHOCTEM JBYX M TpeX CIydyalHBIX COOBITHI; ONEpPUPOBaTH MOHSTUSIMH: YCJIOBHas
BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH, HE3aBUCUMBIE COOBITUS, JEPEBO CIIy4aifHOro
AKCIIEPUMEHTA, HAaXOJUTh BEPOATHOCTH COOBITUH C MOMOUIbIO MpaBUJIa YMHOXKEHUS, JepeBa
CIIy4aifHOrO OIbITa, MCHOJB30BaTh (HOpMYNy IOJHOM BeposTHOCTH, (Gopmyny baiteca mpu
pelleHnr 3a/ay, OMNpeAeNsATh HE3aBHUCHUMOCTh COOBITMH MO (opMmysne U MO OpraHu3aluu
CIIy4ailHOrO OSKCIIEPUMEHTa; NPUMEHITh M3y4YeHHble KOMOWHATOpHBIE (QOPMYNbI s
MIEPEYUCIICHUS 3JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITUN CIy4allHOTO OMbITa, PELICHUS
3aja4 10 TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUpPOBATh MOHATHAMM: OMHAPHBIA CIy4alHBINA
OTBIT (MCTBITAHUE), YCIIEX U HEeyJaua, He3aBUCUMbIE UCIIBITAHUS, CEPUSl UCIIBITAHUM, HAXOAUTh
BEPOSTHOCTH COOBITHI: B CEpUM HCHBITAHMNA [0 TEpPBOrO YClexa, B CEpUU HCHBITAHUN
bepnymnu, B ombITe, CBS3aHHOM CO CIIy4allHBIM BBIOOPOM U3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CllydailHas BEJWYHMHA, paclpelielieHue BEpOsSTHOCTEM,
uarpamMma pacrpejeneHusi, OMHapHasi ciay4aiiHas BeJIMYKMHaA, FTeOMETpUUecKoe, OMHOMHUAIbHOE
pacnpezeseHue.

13) omepupoBaTh MOHATHUSAMH: COBMECTHOE pAaCIpeIeliCHUEe IBYX CIIy4alHBIX BEJIUYHH,
UCIOJb30BaTh TAOJMIy COBMECTHOTO paclpeiesieHus JABYX CIIy4alHBIX BEJIHYMH JUIS
BBIJICICHUS] paclpeeleHus KaxJ0i BeIMYUHBI, ONpEAETICHUs HE3aBUCHUMOCTH CIlydailHbIX
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BEJIMYMH; CBOOOJHO ONEpUPOBATh TMOHSATHEM MAaTEMaTUYECKOro OXHUAaHUA ClydalHON
BEJIMYUHBI (paCIpeICICHHs ), IPUMEHSATh CBOMCTBA MATEMATUYECKOT'O OKUJAHUS TIPU PEIICHUN
3a/la4y, BBIYUCIATH MaTEeMaTHYECKOE OXHUJAaHHE OWMHOMHAIBHOTO U TIEOMETPHYECKOIo
pacmpeseneHuii; cBOOOIHO OIMEPUPOBATH MOHSATUSMU: TUCIEPCUS, CTaHAAPTHOE OTKIOHCHHE
CIIy4yalHOM  BEJIWYMHBI, TMPUMEHATh CBOMCTBA  JUCIEPCHUM  CIIy4YalHOW  BEJIIMYUHBI
(pactipenienieHusl) MpU PEIICHUM 3a/a4, BBIYUCIATH JAMCIEPCUI0 U CTAHIAPTHOE OTKIOHEHUE
F€OMETPUYECKOTO U OWHOMHAIIBHOTO  paclpeieNieHuil;  BBIYUCIATH  BBIOOPOUHBIE
XapaKTePUCTUKA MO JAHHOW BBIOOPKE U OLIEHHUBATh XapaKTEPUCTUKH TIeHEpabHOU
COBOKYITHOCTHU JTAHHBIX IO BBIOOPOYHBIM XapakTepucTukaM. OLeHUBaTh BEPOSATHOCTH COOBITUI
U TpOBEpATh  MPOCTEUIIME  CTATUCTUYECKUE  THUMOTE3bl, TOJb3YACh  HU3yYECHHBIMU
pacnpe/esIeHUsIMU.

1.4. KosinyecTBO 4acOB Ha OCBOEHHE MPOrpaMMbl y4eOHOT0 peaMeTa:
yueOHO# Harpy3ku obydvaromerocs: 324/336 yaca, B ToM uuce:

JJISl OYHOH (POPMBI 00yYeHUS:

ayJMTOPHOM yueOHO# Harpy3ku oOy4varorerocs 318/308 yacos;
KOHCYJIbTallUK 6 4acoB.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bun yueOHoit padoThl Oovem
Yacoe
2022,2021
2.1./2024,
2023 2.H.
Y4yeOHasn Harpy3Ka (Bcero) 324/336
AynutopHasi yueOHasi Harpy3ka oodyuarmomierocsi (Bcero) B tom | 318/308
qClIe:
OCHOBHOE CO/IepKaAHue
MIPAKTHYECKUE 3aHSATHUS 98
KOHTPOJIbHBIE paOOThI 4
NnpodeccCHOHAIBLHO-OPHEHTHPOBAHHOE COlePKAHUE
TEOPETHUECKOE 00yUCHUE 20
MPAKTUYECKHE 3aHATHUS 10
KouncyabTanus 6
IIpomexyTouHas aTTecTaums B QopMe IK3aMeHA

Bcepoccuiickast mpoBepouHas palOoTa (IpU HadMYMKM 1O JAaHHOMY Y4eOHOMY HpeIMeETy),
OopraHusyemMasi B paMKax MEpONpHUATUH IO OLIEHKE KayecTBa 0Opa3oBaHUs, MPOBOJIUTCS 3a CUET
00BbEMa BpeMeHH, OTBEJICHHOTO Ha y4eOHbIN IPEIMET, COTJIaCHO HOPMATUBHO-TIPABOBBIM aKTaM.



2023,2024 r. 1.
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2.2 TemaTu4ecKHuil IJIaH U cojep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

HaumeHnoBanue Copep:xaHue y4edOHOTr0 MaTepuaJa NpaKkTHYecKUue 3aHATHS, Ob6bem
pa3aesioB U TeEM CaMOCTOSITEJIbHAS patoTa 00yYAIOIIUXCS 4acoB
1 2 3
1 cemecTp 90/42
Paznen 1. Uncia u BeIYucjaenns. MHoKecTBA.
Tema 1 Coaepxanne yueOHOr0 MaTepHuaJa 8/2
Pa3Burue 1 | 1.Lenbie u paunonanbhbie uncna. JeiicrButensublie yncna. [Ipubiamkennsie Berancienus. [IpubnmkenHoe 3HaueHne
MOHATHSA O YHCIe BEJIMYHMHBI U OTPELIHOCTH NPUOIMKCHHUH. 2
2 | 2.KomrutekcHble yncna. ApudMeTHUSCKUE ASHCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH., 2
3 | 3.KommuekcHsle uncna. Tpuronomerpuueckas ¢popma 3aliucy YHUCia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Paznen 2. ®yukuuu u rpagpuxku
Tema 2 Conep:xkanue y4eGHOro MaTepuaJia 8/4
DYHKIHH, HX 6 | 1.®ynkuuu. CriocoOsl 3aanust GyHkiyn. ['paduku ynkimn. CBolicTBa GyHKINU. 2
CBOMCTBA U 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpaTtHol ¢yHkun. ['paduk oOpaTHOH 2
rpadpuku. ¢dbysaxn. CroxxHast QyHKIHS (KOMITO3UITNS)
8 | 3.IIpakTuyeckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.IlpeobpazoBanue rpagukoB QyHKIMA. Buabl mpeodpazoBaHui. 2
10 | 5.l1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpag kOB QYHKITHID 2
11 | ITpodeccnoHATHHO-OPHEHTHPOBAHHOE COJEPIKAHIE 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB € IOMOIIBIO IPapUKOB (PYHKIIUH
Pa3nen 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Conep:xkanue y4eGHOro MaTepuaJia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe asrkenne. TpUroHoMeTprudeckas OKpy»KHOCTb 2
ckue BoIpaskenus | 13 | 2.CuHyc, KOCMHYC, TAHT'€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA, 2
14 | 3.MlpakTnyeckas pagora Ne 4 «TpuroHomeTprueckie (YHKIIMU YUCIOBOTO apTyMEHTa) 2
15 | 4.®opmynsl npuBenenna. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC IBOHHOTO 2
yrina. @opmysisl mosioBUHHOTO yria. [IpeoGpa3oBanus CyMMBbl TPUTOHOMETPUYECKUX (QYHKLIUH B TPOU3BEICHHE U
IPOoM3BeIeHNsI B CyMMY. BoIpakeHne TpuroHoMeTpuieckux (GyHKIHUH depe3 TaHT€HC MMOJIOBUHHOTO apTyMEHTA.
16 | 5.l1pakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUNY 2
17 | 6.IIpeobOpazoBaHms NPOCTEHIITNX TPUTOHOMETPUIECKUX BBIPAKEHHIA. 2
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18 | 7.IIpakTHdeckas padora Ne 6 «IIpeoOpa3zoBaHus TPOCTEHIITNX TPUTOHOMETPUICCKUAX BBIPAKCHHI 2
Tema 4 Coaepxanne yueOHOr0 MaTepHaJa 412
Tpuronomerpuye | 19 | 8. Tpuronomerpuueckue GpyHKIMHU, HX CBOWCTBA U rpaQuKu 2
ckue GpyHkuuu. | 20 | 9.I1pakTuyeckas padora Ne 7 « Tpuronomerpriaeckre GyHKINUM». 2
21 | 10.00patHbIe TpUTOHOMETPUIECKHE (DYHKITNH. APKCHHYC, apKKOCHHYC, ApKTAHTE€HC YHCIIA. 2
Tema 5 Copaepxanne yueOHOr0 MaTepHaJa 8/6
Tpuronomerpuye | 22 | 11.Ilpocreiinine TPUrOHOMETPUYECKUE YPABHEHHUSI. 2
CKMe ypaBHeHUus | 23 | 12.MeTtonpl pelieHns: TPUTOHOMETPUUYECKUX YPAaBHEHU. 2
U HepaBeHCTBA. | 24 | 13.PemeHne TpUroHOMETPUYECKUX YPABHEHHUH. 2
25 | 14.ITpakTnyeckas padora Ne§ «lIpocreiimme TpUroHOMETpHUECKUE YPABHEHUSD 2
26 | 15.IIpocreiinyie TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
27 | 16.I1pakTuueckas padora Ne9 «llpocreiinme TpUroHOMETPHUUECKUE HEPABEHCTBAY 2
28 | 17.I1pakTnyeckas padora NelQ «CrucTeMbl TPUTOHOMETPHUYECKUX YPABHEHUIN 2
Paznean 4. Crepeomerpus
Tema 6 Coaep:kanue y4eOHOro MmaTepuasa 6/2
BBenenue B 29 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE 2
CTEepPeOMETPUIO. 1.Bugp! mnockux ¢uryp u ux miomas. [IpakTuko-opueHTHPOBaHHBIC 331a4H B KypCce T€OMETPHH Ha TUIOCKOCTH.
30 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasup. [lapamnenenumes,. 2
32 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3ajjaun Ha TOCTPOCHUE CEUSHUI. 2
Tema 7 ConepskaHue y4eGHOro MaTepuaia 12/8
IpsiMble 1 33 | S.I1apaymienbHOCTh MPSMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. lIpakTyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U IMIJIOCKOCTEM». 2
NpocTpaHcTBe. 35 | 7. IlepneHMKyISIPHOCTD MPSIMBIX U MJIOCKOCTEH. 2
36 | 8. [leprieHnMKYISIp ¥ HAKIOHHASL. YTOJI MEXY NPSMOH M TUIOCKOCTBIO. 2
37 | 9. TeopeMa 0 Tpex MepHeHAUKYIISIPaX. 2
38 | 10.ITpakTuyeckas padora Ne 13 «Teopema 0 Tpex NepHEHAUKYIIPAXY. 2
39 | 11. JIsyrpannslii yroa. [leprneHIMKYISIPHOCTD IBYX IJIOCKOCTEH. 2
40 | 12. IlpakTuyeckasn padora Ne 14 «llepneHauKyIsIpHOCT B TPOCTPAHCTBEY. 2
41 | 13. T'eomeTpruueckue Mpeodpa3zoBaHus IPOCTPAHCTBRA. 2
42 | 14. IlpakTuueckas padora Ne 15 «[IpsiMbIe 1 TUIOCKOCTH B IPOCTPAHCTBEY 2
Pasnea 5. KopHu, crenenn u jorapugmsi.
Tema 8 Conep:xaHue y4eGHOTo MaTepuaJia 10/6
43 | 1.Kopnu u crenenu. KopHu HaTypaJIbHOM cTENEHHN U3 YMCIIA M UX CBOMCTBA. 2
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KopHuu u 44 | 2. IIpakTuyeckasi padora Ne 16 «KopeHb N-0ii cTENCHH U €r0 CBOHCTBA» 2
CTeleHH. 45 | 3. Crenenu ¢ paOHaJIbHBIMU TIOKA3aTeNsIMH, UX CBOMCTBA. CTeleHH ¢ IeHCTBUTEIHLHBIME MTOKA3aTENIIMHU, UX 2
CBONCTBA.
46 | 4. IlpakTnyeckasi padora Ne 17«Crenenn ¢ parroHaILHBIME ITOKa3aTEISIMK, UX CBOMCTBA. CTETICHH C 2
JeHCTBUTETbHBIMH IOKA3aTEISIMHU, MX CBOMCTBAY.
47 | 5. UppanmoHanbpHble ypaBHEHUs 1 HEPABEHCTBA 2
48 | 6.JIpakTuueckas padora Ne 18 «ppaunonanbHbele ypaBHEHHsI 1 HEPABEHCTBA» 2
49 | 7. Crenennas pyuknus [IpeoOpa3zoBanns panmoOHATBHBIX, HPPAIIMOHATIBHBIX, CTETICHHBIX BBIPAKEHUH. 2
50 | 8. KopHu u cTencHu 2
Tema 9 Coneprkanue y4edOHOT0 MaTepHajia 10/2
ITokazareibHad 51 | 9. Iloka3aTenbHast PYHKIUS. 2
dynxuus. 52 | 10. ITokazaTenbpHbIC ypaBHEHUSI. 2
53 | 11. [oka3aTenbHBIC HEPABECHCTRA. 2
54 | 12. IlokasarenpHBIE HEPABEHCTBA U YPABHEHHSI. 2
55 | 13.CucTeMsl IOKa3aTeIbHBIX YPaBHEHUH. 2
56 | 14.IlpakTuueckas padora Ne 19 «I[loka3arenpHble ypaBHEHUs 1 HEPABCHCTBA» 2
Tema 10 Coaep:kaHune y4e0HOro MaTepraJsia 16/4
Jlorapudmnoi. 57 | 15.Jlorapudm. [Ipasuna nefictBuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
58 | 16. [lelictBusi ¢ norapudmamu. 2
59 | 17. Jlorapudpmudeckast GyHKITHUSL. 2
60 | 18. ITpakTHueckas padora Ne 20 «[IpeobpazoBaHus MOKA3aTENbHBIX U JOTAPHUPMUIECKUX BBIPRKESHHI 2
61 | 19. JlorapudMudeckrie ypaBHEHUS 2
62 | 20. JlorapudmMuyeckie HepaBeHCTBA 2
63 | 21. Jlorapupmudeckne ypaBHEHHS U HEPABEHCTBA 2
64 | 22.CucteMsl jorapu(hMUUECKUX YPaBHEHHUH 2
65 | 23.IpakTuueckas padora Ne 21 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2
66 | 24.KontponsHas pabota «Mrorn 1 cemectpay 2
Hroro Jlexknuii — 90 yacoB
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca
CamocrosiTenbHas paboTa K 9K3aMeHy 12
Koncynbranuum K 3Kx3aMeHy 2
[TpomexxyTounast arTectanus B popme IK3amena 4
2 cemecTp 112/56
Pasnes 6. BekTopbl B IpoCTpaHCTBE.
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Tema 11 Coaep:xkaHue y4e0HOT0 MaTepuaa 10/6
KoopauHatsl u 67 | 1.Ilonarue BekTOpa Ha IMIIOCKOCTHU U B IPOCTpaHCTBe. Busl BexTopos. JlelicTBus ¢ Bektopamu. Onepanuu Hax 2
BEKTOpBIL. BEKTOpPaMH.
68 | 2.Pemenne npakTHyecKux 3agad. 2
69 | 3. [IpakTnyeckas padora Ne 22 «BekTopbl B IPOCTPAHCTBEY 2
70 | 4. Meton koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucteMa KOOpIWHAT B TPOCTPAHCTBE. 2
71 | 5. Metoa koopauHAT B pocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXAYy KOOpIMHATAMU BEKTOpa U 2
KOOpAWHATaMH TOYEK.
72 | 6.Pemenne 3agad. KoopinHATH 1 BEKTOPHI 2
73 | 7. llpakTnyeckas padora Ne 23 «Metoa KOOpIMHAT B IPOCTPAHCTBEY 2
74 | llpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COlepPKAHUE
8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BeunciieHre pacCTOsHUN | TUIOIIA/AEH Ha TNTIOCKOCTH. 2
KonndecTBeHHBIE PacueThI».
Pasnesn 7. MHOrorpaHHMKH M KpyIJible TeJa.
Copep:xanue yueOHOT0 MaTepHaJia 10/6
75 | 1. IlonsiTne MHOTOTpaHHWKA. ET0 11€MEHTHI: BepIInHBL, peOpa, rpann. Jnaronans. Cedenne. Boimykiibie u 2
HEBBIMYKIIbIE MHOTOTPaHHHKH.
76 | 2 ITpusma. [apasmenenunen 2
77 | 3. llupamuna. Bugel nmupamu. 2
Tema 12 78 | 4. IlpakTuyeckasi padora Ne 25 «Ilioniap NOBEPXHOCTH MHOTOTPaHHUKOBY 2
MHOrorpaHHuKH | 7g 5.Cummerpus B ipoctpancTBe. CUMMeTpus B KyOe, napajuienenuneae, npusMe, mupamuie. 2
80 | IpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
6.ITpumepsl cuMMETpHUi B Tpodeccu.
81 | 7. IlpakTuyeckasi padora Ne 26 «IIpaBuiibHbIe MHOTOTPaHHHKH. 2
82 | 8. IlpakTuyeckas padora Ne 27 «MHOTOrpaHHUKH» 2
Tema 13 Copep:kaHue y4eOHOT0 MaTepHaJia 8/2
Tesa BpameHus 83 | 9.1 ununHap, NMIMHAPUYECKas: MOBEPXHOCTD. [1o1ans noBepXHOCTH HMIIMHAPA. 2
84 | 10. Konyc, koHMY€eCKasl MOBEPXHOCTh. [L1omaap MOBEPXHOCTH KOHYCA. 2
85 | 11.Yceuennsiii konyc. CedyeHne yCeUeHHOro KOHyca 2
86 | 12. llap u cdepa, ux ceuenus. Bsanmuoe pacnosioxkerne cepsl v INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
87 | 13. IpakTnyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 Conep:xanue y4eOHOT0 MaTepuaJia 8/10
O6BeMBbI T 88 | 14. ITonsarue o0béMa. OcHOBHBIE CBOMCTBA 00BEMOB Tell. OOBEM MPAMOYTOILHOTO NapajieNenune/a, NpH3Mbl, 2
IHHJIPA.
89 | 15. lIpakTnyeckas padora Ne 29 «O6bEM NPsIMOYTOIBHOTO NapaJljIeNeNUIe1a, IPU3MBL, IHITHHIPAY 2
90 | 16. OO6beM nupaMubl U KOHYCA. 2
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91 | 17. Pemrenne 3aga4 no Teme «O0BEM MUpaMHIIBI U KOHYCa 2
92 | 18. IpakTnyeckas padora Ne 30 «O0bEM mUpaMUIbl U KOHYCa» 2
93 | 19. MpakTnyeckas padora Ne 31 «O6BEM mapa u mwiomans chepoi» 2
94 | 20. Ilomo6wue Ten. OTHOMICHHE IIOMAEH TOBEpXHOCTEH W 00BEMOB TTOTOOHBIX TEJ 2
95 | 21. Ilpaktu4yeckas padora Ne 32 «/3MepeHns B T€OMETPUIY 2
96 | IIpodeccHoHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
22. llpakTnyeckas padora Ne 33 «cnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB H TeJl BPAIICHUsI B IPAKTHKO-
OPHEHTHPOBAHHBIX 33Jadaxy.
Paznea 8. Hauaja MaTeMaTH4eCKOro aHAJIU3a
Tema 15 Copep:xaHue y4edOHOT0 MaTepuajia 4/2
Ipenen 97 1. Ilpenen mocae0BaTENbHOCTH. 2
98 2. [Ipenen pyHKIIMK, OCHOBHBIE CBOMCTBA W NIPABHUJIA BRIYHCIICHHSL. 2
99 3.MIpakTuyeckas padora Ne 34 «[Ipenennn» 2
Tema 16 Conep:xanue yueOHOro MaTepuaJia 12/10
IlpousBoaHas 100 | 4.ITonsiTHE TPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKIA U (PU3NIECKUI CMBICT. 2
101 | 5. [Ipasuna nuddepenmmpoBanus. Tabnuna nponsBonHbix. JnddepernmrpoBanne coKHBIX (QYHKIAH. 2
102 | 6. IpakTnyeckas padora Ne 35«/nddhepeHnmpoBannie BEIpasKEHHID 2
103 | 7.'eomeTpuueckuii M pU3HYECKHUN CMBICT POU3BOTHON 2
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COleP KAHME 2
104 | 8.IMpakTuyeckas padora Ne 36 «Dusuueckuii CMbICI IPOU3BOIHON B MPO(ECCHOHANBHBIX 3a/1a4aX).
105 | 9. UccnenoBanue 37eMEeHTapHbBIX (YHKIMH HA MOHOTOHHOCTD M TOYKH 3KCTPEMYMa. 2
106 | 10. MccnenoBanue 3j€MEeHTapHbIX (DYHKIIMI HA HAMOOJIBIIIEEe U HAUMEHBIIIEE 3HAYCHHUE C TIOMOIILIO TTPOU3BOTHOM 2
107 | 11. IpakTndyeckas padora Ne 37 «Haubosbiiiee 1 HaMMeEHbIIIEE 3HAYCHHE QYHKIIMH HA OTPE3KE 2
108 | 12. IlpumeHeHHEe TPOU3BOAHOM K HICCIIeIOBAaHUIO PYHKIMH U TOCTpoeHUIO TpadukoB. [Ipon3BoHbie 00paTHOM 1 2
KOMIIO3UIMH (QYHKLIUH.
109 | 13. IlpakTu4eckasi padora Ne 38 «[IpumeHeHre TPOU3BOAHON K UCCIIEIOBAHUIO (QYHKIHIA U TIOCTPOSHHIO 2
rpaduKOBY»
110 | IIpodeccnoHaILHO-OPMEHTHPOBAHHOE CO/lep:KaHHE 2
14. Ilpakrtuuyeckasi padora Ne 39 «HaxoxkzneHne ONTHMAaNbHOIO pe3yjbTaTa C IOMOILIBIO MPOU3BOJHOM B
MIPAKTHYECKUX 3a/1a4ax».
ConepxaHue y41eGHOT0 MaTepuaJja 12/6
T 111 | 1.ITepBooOpa3nas. HeonpeneneHHbIl HHTETpall. 2
ema 17 112 | 2. Cioco0Obl HaXOXKICHHUS] HEONPEIeIEHHOTO HHTErpaia 2
Huterpan u ero 113 | 3. IpakTnyeckas padora Ne 40 «CrocoObl HAXOKJICHHSI HEONPEAEIEHHOI0 HHTErpajiay 2
NpUMEHEHME 114 | 4. Onpenenennsiii uaTerpan. @opmyna Herotona-Jleiibnuna. 2
115 | 5. BeluuclIeHHs OIPEIETIEHHOTO0 HHTETpaIa. 2
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116 | 6.IIpakTHyeckasi padora Ne 41 «BelurciaeHUS ONPEACICHHOIO0 HHTErpajia 2
117 | 7.I'eomeTpHUECKHiA CMBICI onpeeneHHoro narerpana. @opmyna Hetorona - Jlelionuna. Pemenne 3aga4 Ha 2
MPUMEHEHHE UHTETpaia AJisl BRIYMCIIEHHS (PU3NYECKUX BEJIMYMH M TIIOIAACH
118 | 8. Pemenue 3aga4 Ha NPUMEHEHHsI HHTErpasia B QU3HUKE U TEOMETPUH 2
119 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COJEePKAHNE 2
9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha NPUMEHEHUE HHTETPAIa
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xkanue yueOHOr0 MaTepuasa 6/-
MHuoskecTBA. 120 | 1.ITonsitne MHOXecTBa. [TomMHOXkecTBO. Onepanuu ¢ MHOKECTBAMHU. 2
DJ1eMeHThI IIpodeccrnoHaIbLHO-OPHEHTUPOBAHHOE CO/lePKAHME 2
Teopuu rpados 121 2.0nepanyy ¢ MHOXKECTBAMH. PellleHne NpuKiIaIHbIX 3a1a4
122 | 3.Tlonsitue rpada. Ces3Hblil rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
Tema 19 Coaep:xkanue yueOHOr0 MaTepuaja 10/2
Kom6unaropuk | 123 4.0OcHOBHBIE NOHATUs KOMOMHATOPUKU. 3a/1auM Ha TOJCYET YHUCIIA Pa3MEIIEHUH, IepeCTaHOBOK, COUYeTaHUH. 2
a ¥ craruceTnka | 124 | 5S.Pemenne koMOMHATOPHBIX 33124 2
125 | 6. Cratuctrueckas o0pabOTKa JaHHBIX 2
126 | 7.Pemenwue 3aa4 Ha mepebOp BapHAHTOB. 2
127 | 8. ®opmyna 6unoma Hetorona. Tpeyronbauk [ackans. 2
128 | 9.llpakTuyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKINY 2
Tema 20 Conep:xaHue y4eOHOr0 MaTepuajia 10/2
JaeMeHThI 129 | 10.CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHNE U YMHOKEHUE BeposiTHOCTEH. TIoHsATHE 0 HE3aBUCHMOCTH COOBITHIA. 2
Teopun 130 | IIpodeccnoHaAILHO-OPHMEHTHPOBAHHOE COJIeP/KAHHE 2
BEpOSITHOCTEIi. 11. IlepBruunas oOpaboTka cTaTUCTUYECKUX JaHHBIX. | paduueckoe nx npencrasienue. Haxoxaenue cpeanux
XapaKTepPUCTUK, HAOIIOIaeMbIX JaHHBIX
131 | 12.BepositHOCTh B mpodeccHOoHaNbHBIX 3afadax. OTHOCHTENbHAas 4acToTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. 2
Craructuueckoe onpezaeaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
132 | 13. JluckpeTHas ciydariHas BEJIMYMHA, 3aKOH €€ paclpeieeHMsL. 2
133 | 14. Knmaccwdeckoe Onpe/IeleHIE BEPOSITHOCTH. 2
134 | 15.0IpakTuyeckasi padora Ne 44 «Perienne 3a1a9 Ha BEIYACICHUE BEPOSITHOCTHY 2
Pa3gen 10. YpaBHeHHS M HEPABEHCTBA
Tema 21 Copep:xaHue y4eOHOT0 MaTepuaJia 14/6
VpaBHenus u 135 | 1.PaBHOCHJIBHOCTb ypaBHEHHI, HEPABEHCTB, ccTeM. OCHOBHBIE IPUEMBI UX PELLICHMSL. 2
HepPaBEHCTBA 136 | 2.PemeHue noka3aTeJabHbIX, JOrapUPMUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
137 | 3. [IpakTH4yeckasi padora Ne 45 PenieHue Moka3aTesbHbIX, JJOrapU(PMHUUESCKUX YPaBHEHUH, HEPABCHCTB, CUCTEM. 2
138 | 4. Pemmenne TpUrOHOMETPUYECKHUX YPaBHEHUH 1 HEPABEHCTB. 2
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139 | 5. Pemmenne paninoHAJIBHBIX, HPPAIOHANBHBIX YPaBHEHHUH, HEPABEHCTB, CHCTEM. 2
140 | 6. IpakTyeckas padora Ne 46 «PenieHne TPUrOHOMETPUIECKUX YPABHEHHI U HEPABEHCTBY 2
141 | 7. PemieHue ypaBHEHUN U HEPABEHCTB C IApaMETPaMU 2
142 | 8.0mpenenenne Momynsi. Packpeitre Moynst o onpenenenunto. [IpocTeiiie ypaBHeHUS 1 HEPABEHCTBA C MOIYJIEM. 2
IIpyMeHeHne paBHOCUIIBHBIX ITEPEXOI0B B OIIPEACIICHHBIX THIIAX YPABHEHUI M HEPABEHCTB C MOAYJIEM.
143 | 9.ITpakTuueckas padora Ne 47 «lIpocreiie ypaBHEHHUS! H HEPABEHCTBA C MOYJIEM). 2
144 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaHHe 2
10.Pemenne TEKCTOBBIX 3a7a4 MPOGECCHOHATLHOTO COCPIKAHFI.
IMoBTOpEHHE Copep:xaHue y4ed0HOTro MaTepuaJia 8/4
MaTepuaia 145 | 1.IToBTOpeHHe MaTepHaa (reoMeTpHs) 2
146 | 2.IlpakTnyeckas padora Ne 48 «lIpuMeHeHre OMOPHBIX 3HAHUH 110 TEOMETPHUID) 2
147 | 3.IloBropenue Marepuaia (anredpa u Hayajga MaTeMaTHYECKOTO aHAJIM3a) 2
148 | 4.IloBTropeHue Matepuana (aredpa M Havala MaTeMaTHIeCKOTO aHaIT3a) 2
149 | 5.I1pakTnyeckas padora Ne 49 «lIpumeHeHHe OMIOPHBIX 3HAHUH 110 anredpe U MaTeMaTHIeCKOMY aHAIHA3Y) 2
150 | 6.MtoroBas KoHTpOJBHHAS paboTa 2
HToro Jleximii — 112 gacos

3a 2 ceMecTp

[IpakTndeckux paboT — 56 yacos

NunuBuyans-
HBII IPOEKT
(mpeameToMm He
SIBIISIETCS)

TemaTnueckuii TIaH BBITIOTHEHUST MHIMBUAYAILHOTO MPOEKTa (P HAIMYUN OO0YYarOIIUXCs, BRIOPABIINX TEMY
WH/IMBUYaJIbHOTO MIPOEKTA 10 Y4eOHOMY IpeaMeTy «MaremaTukay):

- BBIOOP TE€MBI IPOEKTA;

- (hopMynupoBaHHUE TEMBI IPOEKTA K 0OOCHOBAHHE €€ aKTyallbHOCTH;

- OTIpeIeNIeHNE 11eT paboThl, POPMYIMPOBAHUE 33/1a4;

- BbIJIeJIeHHE 00BEKTa U MpeIMeTa MPOEKTHON paboThl;

- COCTaBJICHHUE TIaHA UCCIICIOBAHMS,

- IOMCK UCTOYHUKOB MO TEME UCCIIEI0OBaHMS;

- pabora C pa3IMYHBIMH HCTOYHUKAMHU, LUTHpOBaHHE, odopmieHHe Oubinorpaduyeckoro crnucka, 0030p
(akTHUeCKOro MaTepuana;

- BBIOOp WM NMPHMEHEHHE Ha MPAKTHKE METOJOB HMCCIIEOBATENBCKON JEATEIbHOCTH, COOTBETCTBYIONINX 33aauamM
HCCIIEIOBaHMS;

- cOOp ¥ cucTeMaTu3aIus JaHHBIX;

- IPOBE/ICHUE OMBITOB, U3MEPEHUI, OMMCaHNE PEe3YIbTaTOB HAOMIOACHUN 1 X 0OBSICHEHNE;

- 00paboTKa, CTPYKTypHUPOBAHUE U aHAIH3 TTOJIYYCHHBIX PE3YJIbTATOB;

- 0(OpMIIEHHE TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB IPOEKTHOM 1A TEIbHOCTH;

- o(hopmIieHNE TPOEKTHON PabOTHI;
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- IOATOTOBKA K 3allIUTC IMPOCKTA,
- 3alquTa IIPOCKTaA.

Tembl HAMBHUAYAIBHBIX TPOEKTOB MO yueOHOMY IpeameTy «MareMaTukay:
1. KoMIuiekcHbI€ yKciia U UX poJib B MAaTEMaTHKE.

2. Cunycouia BOKpYT Hac.

3. Benukue MmaTeMaTUKH IPEBHOCTH

4. Benukoe uckycctBo  xu3nb [xeponamo Kapuano.

5. 'eomeTpuyeckue MOJENN B €CTECTBOSHAHUH.

6. 'eometpus EBkina kak nepBas HayuHasl CUCTEMA.

7. I'eomerpus JlobaueBckoro

8. 'eoMeTpusi MHOTOrpaHHUKOB

9. I'paduyeckuii MeTo pelIeHUs TPUTOHOMETPUUECKUX YPAaBHEHH U HEPABEHCTB.
10. I'padmvecknii MOAXO/ K PEHICHUIO HEKOTOPBIX TPUTOHOMETPHUECKUX YPABHEHUH.
11. I'paduxu snemeHTapHBIX QYHKIUI B pUCYHKAX

12. InodanTOBBl ypaBHEHUSI.

13. 3araaku nupamuibl

14. 3arajiounble rpagKy TPUTOHOMETPUUYECKUX (PYHKIIUH.

15. 3aramounsle rpaduku

16. 3ameuarenbHbIe HEPABEHCTBA, UX 0OOCHOBaHHUE U IPUMEHEHUE.
17. Benukue MaTeMaTUKH U UX BEITUKHAE TEOPEMBI.

18. 3aMeuarenpHble MaTEMaTHUYECKUE KPUBBIE: PO3bl U CIIUPATIH.
19. 3onoTas nponopuus

20. 3Mepenue BHICOTHI 3aHHsI HEOOBIYHBIM CIIOCO00M

21. MHoronukas CUMMETPHUS B OKPYXKaIOIIEM Hac MUPE

22. [TapkeTsl, MO3anKa 1 MaTeMaTHueckuii Mup Mapuyca Diepa
23. 3arajouHbIit MUp (HpaKTaIOB

24. Jlorapu¢™Mbl BOKpYT Hac

25. Iloctpoenue rpadukoB GyHKIUH, COAEPKAIIUX MOTYITH

26. Bce 3aranku un npumenenue byroeuiku Kneitna.

27. T'eomeTpuueckue GOpMbl B HCKYCCTBE.

28. I'padpt 1 ux BcoIB30BaHUE

29. I'padbl 1 MX IPUMEHEHUE B APXUTEKTYPE.

30. 3aragku [{ukmonmpr.
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CamocTosTenpHas paboTa K YK3aMEHY 12
KoHcynbTanum x sK3aMeny 2
[TpomexxyTouHas arrectanus B GopMe IK3aMeHa 4
Bcero 336
2021, 2022 r.H. 1y1st O4HOM POPMBI OOYICHHS
HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia MPAKTHYECKHE 3AHATHA, Oo0bem
pa3iaeioB M TeM €CaMOCTOfITeIbHAsA padoTa o0y4aruuxcs 4acoB
1 2 3
1 cemecTp 94/42
Pazgen 1. Yncna u Berunciaenns. MHoxkecTBa.
Tema 1 Conep:kanne yuefGHOro MaTepuaJia 8/2
PazButne 1 | 1.Lenbie u paunonanbHbie uncna. JeiicrButensubie yncna. [Ipubnamkennsie Beraucienus. [IpubnmkenHoe 3HaUueHnEe
MOHATHUA 0 YHUCJIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKEHUH. 2
2 | 2.KomrutekcHble yucna. ApudMeTHUSCKUE ASUCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH., 2
3 | 3.Kommiekcubie uncna. Tpuronomerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuueckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxonHoit KOHTPOJIb 2
Pa3znen 2. ®yukuuu u rpaduku
Tema 2 Copep:kaHue y4eGHOro MaTepuaJia 8/4
DYHKIHH, HX 6 | 1.®dynkuuu. CriocoOsl 3aanust QyHkiyn. ['padukn ynkimn. CBolicTBa QyHKINU. 2
CBOMCTBA U 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHol ¢yHkiuu. ['paduk oOpaTHOM 2
rpadpuku. ¢dbysaxun. CroxxHast QyHKIHS (KOMITO3UINS)
8 | 3.IIpakTuueckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIHMI» 2
9 | 4.Ilpeobpa3zoBanue rpagukoB QyHKIMA. Buabl mpeodpazoBaHuid. 2
10 | 5.I1pakTuueckas padora Ne 3 «[IpeobpazoBanus rpahuKOB GyHKIINN 2
11 | IpodeccnoHaATHHO-OPHEHTHPOBAHHOE CO/leP:KaHne 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TOMOIIBIO TPapHKOB (PYHKIUH
Pa3nen 3. OcHOBBI TPMTOHOMETPUH
Tema 3 Conep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarenstoe npumkenue. TPUrOHOMETpHUYECKAsi OKPYIKHOCTh 2
ckue BoIpaskenus | 13 | 2.CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.IlpakTnyeckas padora Ne 4 «TpuroHomerpuyeckie (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBeaerns. CHHyC, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yriioB. CHHYC W KOCHHYC IBOHHOTO 2
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yraa. ©opMyJibl IOJIOBUHHOTO YIJIA.

16 | 5.IlpeoOpa3oBaHus CyMMBI TPUTOHOMETPHYECKHUX (DYHKIMI B MPOU3BEACHUE U IPOU3BECHUS B CyMMY. Beipaxkenue 2
TPUTOHOMETPUYECKUX (YHKLMI Yepe3 TAHTeHC MOJIOBUHHOTO apryMeHTa.
17 | 6.llpakTnyeckas padora Ne 5 «OcHOBHbBIE (HOPMYITBI TPUTOHOMETPUNY 2
18 | 7.IIpeobpazoBaHmsI MPOCTEHITUX TPUTOHOMETPHICCKIX BBIPAKCHUH. 2
19 | 8.IlpakTnyeckas padora Ne 6 «[IpeoOpazoBanus NPOCTEHIITNX TPUTOHOMETPUIECKUX BBIPAKCHHI) 2
Tema 4 Coaepxanne yueOHOr0 MaTepHaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronomeTpryeckue GyHKIUH, UX CBOMCTBA U rpadUKu 2
ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.00patHbIe TpUTOHOMETPUIECKHE (DYHKITNH. APKCHHYC, apKKOCHHYC, ApKTAHTE€HC YHCIIA. 2
23 | IlpodeccHoHATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2
12.Mcnonp30oBaHue CBOWCTB TPUTOHOMETPUIECKUX (GYHKIUHI B IpOecCHOHABHBIX 3a7a4ax.
Tema 5 Coaep:xanue y4eOHOro MaTepuaJia 10/6
Tpuronomerpuye | 24 | 13.IlpocTeiiyue TPUrOHOMETPUYECKUE YPABHEHUS. 2
cKue ypaBHeHHMsl | 25 | 14.Merobl pelieHus] TPUTOHOMETPUUECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 26 | 15.Pemenue TpMroHOMETPUYECKUX YPABHEHUM. 2
27 | 16.I1pakTuueckas padora Ne§ «lIpocreiinne TpUroHOMETPHUUECKUE YPABHEHUSI» 2
28 | 17.1IpocTeiiline TPUrOHOMETPUYECKHUE HEPABEHCTBRA. 2
29 | 18.I1pakTuyeckas padora Ne9 «lIpocreiinne TpUroHOMETPHUUECKUE HEPABEHCTBAY 2
30 | 19.lpakTnyeckas padora NelQ «CucteMbl TPUTOHOMETPUIECKUX YPAaBHEHUI 2
31 | 20.Penienue TpUTOHOMETPHUYECKHUX YPaBHEHHH M HEPABEHCTB, B TOM YHCIIE C HCIIOIh30BAHHEM CBOWCTB (DYHKIIWH. 2
Pasnea 4. Crepeomerpust
Tema 6 Coaep:xanue y4eOHOro MaTepuaJia 6/2
BBenenue B 32 | lIpodeccHoHAILHO-OPUEHTHPOBAHHOE COIePKAHUE 2
CTepeoMeTpPHUIO. 1.Bugp! mnockux ¢uryp u ux miomab. [IpakTuKko-opueHTHPOBAHHBIC 33/1a4H B KypCe T€OMETPHH Ha TUIOCKOCTH.
33 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHHE 2
2.0OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasnp. [lapamnenenwumes,. 2
35 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3agaun Ha IOCTPOSHUE CEUSHHI. 2
Tema 7 Coaepxxanne yueOHOro MaTepuaJa 12/8
Ipsimble 1 36 | S.IlapamnenbHOCTh MPSAMBIX M IJIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. [IpakTnyeckas padora Ne 12«[lapajuiebHOCTh NPSIMBIX U IJIOCKOCTEM. 2
NMPOCTPaHCTBE. 38 | 7. llepnieHAMKYISIPHOCTD MPSIMBIX M INIOCKOCTEH. 2
39 | 8. llepnieHauKysip M HAKJIOHHAS. YTOJI MEXIY NPSIMOH M TNIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeXx NEPIEHAUKYIIIPAX. 2
41 | 10.I1paktnyeckas padora Ne 13 «Teopema 0 Tpex HeprEHAUKYISIPAX). 2




24

42 | 11. JIsyrpanssrii yron. [leprneHaAnKyIsspHOCTH IBYX TIOCKOCTEH. 2
43 | 12. IlpakTuueckas padora Ne 14 «[lepneHIuKyISIpHOCTH B TPOCTPAHCTBEY. 2
44 | 13. I'eomeTprueckue npeoOpa3oBaHus NIPOCTPAHCTBRA. 2
45 | 14, TIpakTuyeckasi padora Ne 15 «[IpsiMbIe ¥ INTIOCKOCTH B IIPOCTPAHCTBEY 2
Pa3znen S. BekTopbl B IpOCTPaHCTBE
Tema 8 Coneprxanne yuedOHOT0 MaTepHasia 10/6
Koopauunarel u | 46 | 1.ITonsTne BeKTOpa Ha IJIOCKOCTH U B POCTpaHcTBe. Bunsl Bexropos. JleiicTsust ¢ Bekropamu. Onepauuy Hajt 2
BEKTOPBEI. BCKTOPAMH.
47 | 2.Pemenune mpakKTUICCKUX 3a/1ad. 2
48 | 3. llpakTuueckasi padora Ne 16 «BekTopsl B IpOCTpaHCTBE» 2
49 | 4. Meroj KoopAMHAT B ipocTpaHcTBe. [IpsiMOyronbpHas cucTeMa KOOpPIMHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopauHat B mpoctpancTBe. KoopnuHatel Bektopa. CBs3b MEKAY KOOPAMHATAMH BEKTOPA U 2
KOOPAMHATaMH TOYEK.
51 | 6.Pemenne 3agau. KoopinHATHI 1 BEKTOPHI 2
52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
8.IIpakTHyeckas padora Ne 18 «KoopauHaTHas TUIOCKOCTE. BRIUUCIIEHNE pACCTOSHUN U TUIOIIA e Ha TUTOCKOCTH.
KosnuecTBeHHBIE pacueThI».
Pa3nea 6. KopHu, cTenenn u gjorapugmel.

Tema 9 ConepskaHue y4eGHOro MaTepuaia 12/4
Kopuu n 54 | 1.Kopuu u crenenu. Kopau HaTypaapHOM CTETICHH M3 YUCIIA M UX CBOMCTBA. 2
CTeleHMt. 55 | 2. KopeHb N-0¥i CTETIEHU U €T0 CBOICTBA 2

56 | 3. CreneHu ¢ pallMOHAIBHBIMY ITOKA3aTeIsIMU, UX cBoicTBa. CTENEeHU C JeHCTBUTEIbHBIMU OKA3aTENIMH, UX 2
CBOMCTBA.
57 | 4.CreneHu ¢ pallMOHaIbHBIMHU ITOKA3aTENSIMHE, UX cBOMcTBA. CTENEHH C ISHCTBUTEIHHBIMH TIOKa3aTEISIMU, UX 2
CBOMCTBA.
58 | 5. UppaunoHasibHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.1TpakTnyeckasi padora Ne 19 «VppainmoHaibHble ypaBHEHHs M HEPABEHCTBAY 2
60 | 7. Crenennas gpynkiws [IpeoOpazoBanus paliioHAIBHBIX, HPPAITHOHAIIBHBIX, CTENICHHBIX BBIPAKEHHUH. 2
61 | 8.IIpakTuyeckasi padora Ne 20 «KopHu u creneHn» 2
Tema 10 Coaep:xanue yueOHOro MaTepuaJia 12/2
Moxa3zareanbnas | 62 | 9. [loka3aTensHas QyHKIHS. 2
byHKnus. 63 | 10. [TokazaTenbHBIE ypaBHEHUSI. 2
64 | 11. IToka3arenbHblE HEPABEHCTBA. 2
65 | 12. IlokazaTenbHbIE HEPABSHCTBA M YPABHEHHUSL. 2
66 | 13.CucreMbl NOKa3aTebHBIX YPaBHEHUH. 2
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67 | 14.IIpakTnyeckas padora Ne 21 «JlokasarensHble ypaBHEHHS U HEPABEHCTBAY 2
68 | 15.KonrponbHas pabota «/roru 1 cemectpa» 2
2 cemecTp 126/56
Tema 11 Conep:xaHue y4eGHOro MaTepuaJia 16/4
Jlorapudmeol. 69 | 17.Jlorapudm. [IpaBuna neficteuii ¢ torapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
70 | 18. [eiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudgmudeckas GyHKIHSL. 2
72 | 20. IpakTuueckas padora Ne 22 «[IpeobpazoBaHus MOKA3ATENBHBIX U JTOTAPHU(PMUICCKUX BBHIPAKCHHID 2
73 | 21. JlorapudMudeckre ypaBHEHH 2
74 | 22. Jlorapudmuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudgmudeckue ypaBHEHHS U HEPABEHCTBA 2
76 | 24.CucteMsl torapu(pMUUECKUX YPaBHEHUH 2
77 | 25.11pakTHyeckas padora Ne 23 «Jlorapudmuueckie ypaBHEHHUs 1 HEPABEHCTBAY 2
78 | IpodeccnoHATBHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
26.IIpumenenue norapudma. Jlorapupmudeckas criupans B npupojie. Ee MaTeMaTnyeckne CBOHCTBa
Pa3gen 7. MHOTOrpaHHUKH M KpyIJble TeJa.
Conep:xaHue y4eOHOT0 MaTepuajia 10/6
79 1. [Tonsitue MHOTOrpaHHKKA. Ero snemeHTsI: BepinHbl, pedpa, rpanu. Juaronans. Cedenue. Boimykibsie u 2
HEBBINYKJIbIE MHOTOTPaHHHKH.
80 | 2.Ilpuzma. [Tapannenenunen 2
Tema 12 81 3. Tlupamua. Buabl mapamu. 2
MHOrorpaHHHuK 82 4. IpakTuyeckasi padora Ne 24 «[1iomiaab NOBEPXHOCTH MHOTOTPAHHUKOB) 2
u 83 | 5.Cummerpus B npoctpancTBe. CuMMeTpHs B KyOe, napajuiesienuneae, Npu3mMe, nupamMmue. 2
84 | IlpodeccHOHAILHO-OPHEHTUPOBAHHOE COJIEPIKAHME 2
6.[Ipumepsr cummeTpuii B mpodeccuu.
85 | 7. IlpakTnyeckasi padora Ne 25 «[IpaBuiibHble MHOTOTPAHHHUKI. 2
86 | 8. ITpakTuueckasi padora Ne 26 « MHOTOIrpaHHHKI» 2
Tema 13 Conep:xaHue y4eOHOT0 MaTepuaJia 8/2
Tena BpameHus 87 | 9.1lunuuap, uMIMHAPUYECKas MOBEpXHOCTh. [11omans NOBEpXHOCTH HUIMHIPA. 2
88 10. Konyc, koHn4eckas moBepxHocTb. [110111a/1p TOBEPXHOCTH KOHYCA. 2
89 11.Yceuennsiit konyc. CedeHne yCEUeHHOTO KOHyCca 2
90 12. lllap u cepa, ux ceuenus. B3anmHoe pacrosioskeHne cdepbl ¥ INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
91 | 13. lIpakTuueckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xaHue y4eOHOT0 MaTepuajia 8/10
92 | 14. Ilonstue o0béMa. OcHOBHBIE CBOMCTBA 00BEMOB Tel1.O0BEM NPSIMOYTONBHOTO NapaJljiesenuIe a, IPU3MBI, 2

O0BeMBI TEI

WIHH]PA.
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93 | 15. llpakTuueckas pa6ora Ne 28 «O0BEM NPsIMOYTONBHOTO MApaIIISTICIUATIENA, TPU3MBI, IIVITHH]IPA 2
94 | 16. O6beM nupamMuIBI M KOHYCA. 2
95 | 17. Pemenwue 3ama4 mo teme «O0BEM mUpaMuabl U KOHYCay 2
96 | 18. llpakTuueckas padora Ne 29 «O0BEM MUpaMUIbI U KOHYCA» 2
97 | 19. Ilpaktuuyeckas padora Ne 30 «O0bEM 11apa u mIoIIaas CHepb» 2
98 | 20. INogoOue Ten. OTHOUICHHUE TUIONIAJICH MOBEPXHOCTEH 1 00BEMOB MTOTOOHBIX TEI 2
99 | 21. IlpakTuueckas padora Ne 31 «/3mepenns B reoMETpUU» 2
100 | ITpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE 2
22. IIpakTnyeckan padora Ne 32 «lcmonp30BaHne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJI BPAILICHHS B IIPAKTHKO-
OPHEHTHPOBAHHBIX 3aJauaxy.
Pa3z[e.11 8. Hauajia MaTeMaTH4YeCKOro aHAJIu3a
Tema 15 Coaep:xkanue yueOHOT0 MaTepuasia 4/2
Tpeaen 101 | 1. [Ipemen mocaegoBaTeIbHOCTH. 2
102 | 2. [Ipenen GyHKIIMH, OCHOBHBIC CBOMCTBA U MPABUIIA BEIYMCIICHUS. 2
103 | 3.IIpakTuyeckas padora Ne 33 «lIpemensr» 2
Tema 16 Cojep:kanue y4eOHOr0 MaTepHaJia 12/10
IpousBoanas 104 | A.TToHsiTHE IPOU3BOAHON (PYHKIIMH, €€ TCOMETPUICCKUIA U (PU3NICCKUI CMBICI. 2
105 | 5. [IpaBuna auddepenmmpoBanus. Tabnuia nponsBoaHbIX. AuddepeHmpoBaHue CI0XKHBIX (HYHKIHUH. 2
106 | 6. IpakTnyeckas padora Ne 34«/IuddhepeHnmpoBaniie BEIpaRKESHHI 2
107 | 7.'eomeTprudeckuii 1 GU3NIECKUI CMBICI TIPOU3BOTHON 2
108 | IIpodreccHOHAIBLHO-OPUEHTHPOBAHHOE COJEPKAHNE 2
8.MpakTHyeckasi padora Ne 35 «Du3nyeCcKUil CMBICI POU3BOIHON B TPOGECCHOHANBHBIX 3aauaxy.
109 | 9. UccnenoBanue 37eMEHTAPHBIX (PYHKIIUI HA MOHOTOHHOCTh M TOYKH 9KCTpEMyMa. 2
110 | 10. MccnenoBanue snieMeHTapHbIX (yHKIMH Ha HanOonbllee M HAMMEHbIIee 3HAaUYeHHUE C MOMOIIBI0 MPOU3BOIHON 2
111 | 11. IlpakTuyeckas: padora Ne 36 «Hanbonpuiee n HauMeHblIee 3HaueHHE (DYHKLUHN HA OTPE3KE» 2
112 | 12. IlpumeHeHHE TPOU3BOAHOM K HCCIIeIOBAaHUIO PYHKIMH U TOCTpoeHUIo TpadukoB. [Ipon3BoHbie 00paTHOM 1 2
KOMIO3UIMH (QYHKIUH.
113 | 13. IlpakTuyeckas padora Ne 37 «[IpumMeHeHre POU3BOAHON K UCCIIETOBAHUIO QYHKIMIA U IIOCTPOSHHIO 2
rpaduKOB»
114 | IIpodeccnoHaIBLHO-OPMEHTHPOBAHHOE CO/lep:KaHHe 2
14. IpakTuueckast padora Ne 38 «HaxoxaeHue ONTUMAILHOTO pPe3yjbTaTa C IOMOIIBIO IPOM3BOIAHON B
MPaKTUYECKUX 3a7adaxy.
ConepxaHue y4eGHOT0 MaTepuaJja 10/8
Tema 17 =
115 | 1.IlepBooOpa3nas. HeonpeneneHHbIl HHTErpall. 2
Wurerpasn u ero 116 | 2. CmocoObI HaXOXKICHHUS HEOIPEACICHHOTO HHTETpaIa 2
NpHMEHEHNE 117 | 3. lIpakTnyeckas padora Ne 39 «CrniocoObl HAXOXK/ICHHs] HEOTPEIEIIEHHOTO HHTETPaJIay 2
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118 | 4. Onpenenennsiii uHTErpan. @opmyna Herotona-Jleiibnuma. 2
119 | 5. BelyuciieHHs OnpeieI€eHHOTO0 HHTErpaa. 2
120 | 6.1TpakTuueckas padora Ne 40 «BeruncieHus onpeaeIeHHOr0 HHTErpaiay 2
121 | 7.'eomeTpuyeckuii cMbICT orpeneneHHoro narerpana. ®opmyna Heiotona - JleitOnuna. Pemenne 3amad Ha 2
IIPUMEHEHUE UHTErpaia AJisl BBIYMCIECHHUs (PU3NYECKUX BEIMYMH M IUIOIaaeh
122 | 8. IpakTnyeckas padora Ne 41 Penenue 3aau Ha NpUMEHEHHS HHTETpasia B PU3KMKE U TEOMETPHH 2
123 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHHe 2
9.IlpakTHyeckas padora Ne 42 «Perienne 3a1a4 Ha MPUMCHEHHE HHTErPajiay
Pa3nen 9. BeposiTHOCTB U CTATUCTHKA
Tema 18 Conep:xanue yueOHOT0o MaTepuasa 8/-
MHoKecTBA. 124 | 1.Tlousitue MHOKecTBa. [TomMHOXecTBO. Omepalui ¢ MHOKECTBAMH. 2
Dj1eMeHThI 125 | TIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePIKAHUE 2
Teopuu rpadoB 2.0nepanuu ¢ MHOXKECTBaMH. PellieHre NpuKIaaHbIX 3a1ad
126 | 3.Ilonsarue rpada. CBszHblil rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 2
127 | 4.TlpumeneHue TpadoB K pEIICHUIO 3329, 2
Tema 19 Conep:xaHue y4eOHOT0 MaTepuaia 8/2
Kom6unaropuk | 128 5.0cHOBHBIE NTOHATHS KOMOMHATOPUKH. 33/1a41 Ha IIOJICYET YHCIIA Pa3MEILEHNH, IEPECTAHOBOK, COUETAHUM. 2
a M CTATHCTHKA 129 | 6.Pemenrie KOMOMHATOPHBIX 3a/1a4 2
130 | 7. Crartuctrueckas oOpaboTKa JaHHBIX 2
131 | 8.Pemenue 3aa4 Ha nepebop BapuaHToB. Popmyna 6unoma Hetotona. Tpeyroneauk [lackass. 2
132 | 9.lIpakTyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKHNY 2
Tema 20 Cojaep:xkaHue yueOHOT0 MaTepuasa 14/2
JaeMeHThI 133 | 10.CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHUE U YMHOKEHUE BEposiTHOCTeH. [IoHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 | 11. ITIpodeccHOHATHHO-OPHEHTHPOBAHHOE COAEPIKAHIE 2
BEpOSITHOCTEii. 12. IlepBuuHnas 06paboTKa CTaTUCTUUECKUX AaHHBIX. I'padnueckoe ux npexacrasieHue. HaxoxneHue cpennux
XapaKTepUCTUK, HAOII0TaeMbIX JaHHBIX
135 | 13.BeposiTHOCTh B mpodeccHOHaNbHBIX 3anadax. OTHOCHUTENbHAs 4acToTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
Craructryeckoe onpezaenaeHue BeposiTHoCTH. OlLieHKa BEPOSITHOCTH COOBITHS
136 | 14.IlepBuunas 00paboOTKa CTATHCTHUECKUX JaHHBIX. ['paduueckoe ux mpencraBieHue. HaxoxaeHue cpeaHux 2
XapaKTepPUCTUK, HAOII01aeMbIX JaHHBIX
137 | 15. JluckpeTHas ciry4aiiHasi BEIMYNHA, 3aKOH €€ paclpeIeTeHHsL. 2
138 | 16.YucnoBble XapakTEPUCTUKU TUCKPETHOH ciydaiiHOH BennuuHbl. [oHsATHE 0 3aKOHE OONBUINX YUCE. 2
139 | 17. Knaccuueckoe onpeaeseHue BEpOSTHOCTH. 2
140 | 18.I1pakTuyeckas padora Ne 44 «PenieHue 3a7a4 Ha BHIYUCICHUE BEPOSITHOCTH 2
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Pa3znen 10. YpaBHeHUsI M1 HEPaBeHCTBA
Tema 21 Coaep:xkaHue y4e0HOT0 MaTepuasia 18/6
Vpasuennssu | 141 | |.PaBHOCHIBHOCTE ypaBHEHUH, HEPABEHCTB, CHCTEM. OCHOBHBIE TPUEMBI UX PELICHUSL. 2
HepaBeHCTBA 142 | 2. Ucnonp3oBaHKe CBOWCTB U rpadukoB QPyHKIMI IpH pElICHHH YPAaBHEHUH W HEPABEHCTB. 2
143 | 3.Pemenue noka3aTeabHbIX, JOTapUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4.llpakTuyeckasi padora Ne 45 «OcHOBHBIE TPUEMBI M METO/IBI PEIICHUH YpaBHEHNH, HEPABEHCTB, CUCTEM» 2
145 | 5. PenmieHue TpPUrOHOMETPUUYECKUX YPAaBHEHHUM U HEPABEHCTB. 2
146 | 6. Pemenue pannoHaNbHBIX, UPPALIMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
147 | 7. lpakTnyeckas padora Ne 46 «PenieHne TpUroHOMETPUIECKUX YPABHEHHH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEeHHH U HEPABEHCTB C MTapaMeTpPaMu 2
149 | 9.0mpenenenne Momynsi. Packpeitre Momyns no onpenenenunto. [IpocTeiinie ypaBHeHUS 1 HEPABEHCTBA C MOIYJIEM. 2
[IprMeHeHne paBHOCUIIBHBIX IEPEXOI0B B ONPEACICHHBIX THIIAX YPAaBHEHUI M HEPABEHCTB C MOAYJIEM.
150 | 10.IMMpakTuyeckas padora Ne 47 «[Ipocreiilne ypaBHEHHS U HEPABEHCTBA C MOITYJIEM).
151 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaAHHE 2
11.Pemenne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATHHOTO COJEPKAHIISL.
152 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COEeP/KAHNE 2
12 .PemieHue TEKCTOBBIX 3a/1a4 MPO(HECCHOHATIBHOTO COJCPKAHMS.
IloBTOpPEHUE Coaep:xkanue yueOHOT0 MaTepuasia 10/4
MaTepHaJa 153 | 1.IloBropenue marepuasua (reoMeTpus) 2
154 | 2.JloBrOopenue Marepuaia (reoMeTpus) 2
155 | 3.I1pakTHyeckas padora Ne 48 «IlIpuMeHeHHe ONOPHBIX 3HAHUI 110 TEOMETPHI 2
156 | 4.IloBTOopeHune Marepuaia (anrebpa v Hayaga MaTeMaTHYECKOTO aHAJIH3a) 2
157 | 5.IloBTropeHne Matepuaa (aJredpa M Havana MaTeMaTHYeCKOTO aHaITu3a) 2
158 | 6..ITpakTuueckas padora Ne 49 «[IpumeHeHre OOPHBIX 3HAHHH N0 alire0pe M MaTeMaTHYECKOMY aHaIH3Y» 2
159 | 7.MtoroBas KOHTpoJbHas paboTa 2
KoHcynpranum 6
[TpomexyTounas arrectanus B popme sxzamena
Bceero: 324

OcBocHHe y‘{C6HOFO npeamMeTa MOKCT OBITh pCaIM30BaHO C IIPUMCHCHUCM JJICKTPOHHOI'O 06yquI/1;1, JAUCTAaHIIMOHHBIX O6pa30BaTeHLHBIX
TEXHOJIOTHI B COOTBETCTBHH C JTOKAJTbHBIMHU HOPMAaTUBHBIMH aKTaMH YHHUBCPCUTCTA
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. Tp66OBaHI/IH K MMHHMAJbHOMY MAaTCpHAJBHO-TEXHUYCCKOMY

o0ecre4yeHnIo0

Peanuzanus paboueil mporpaMMbl ydyeOHOTO MpenMera TpeOyeT Haaudus

y4eOHOro KabMHeTa MaTEeMaTHKHU.

OCHaIIIeHHOCTb yqeﬁnoro KaOuHeTAa: IMOCaTO9YHBbIC MCCTA IO KOJIMYCCTBY

06yan0H1ch51, pa6oqee MCCTO IIpCIIoaaBaATCIIA, OOCKa yq66Ha51, HarJs1AHbIC
HOCO6I/IH, I1aKaTbl, CTCHIBI, y‘le6HO-M€TOI[I/ILICCKaH JOKYMCHTAIIHA.

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, MHTepHET-pecypcos,

JOTIOJTHUTEBHOM JINTEPATYPBI

° HNanasH, A. A. Maremaruka: yueOnuk / A.A. Hagasa. — 3-e¢ m3n.,
ucrip. U gon. — MockBa: MH®PA-M, 2023. — 544 c. — (Cpennee
npodeccuonansHoe o6OpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcr:
anektponHbiid. - URL: https://znanium.com/catalog/product/1891827

o HanasH, A. A. COopHUK 3a71a4 TI0 MaTeMaTuke: yueOHoe mocodue / A.
A. Jlagasa. — 3-e uzg. — MockBa: ®OPYM: UHOPA-M, 2021. — 352 ¢. —
(ITpodeccnonansaoe obpazoBanue). - ISBN 978-5-91134-803-8. - Tekcr:
anexktponHbId. - URL: https://znanium.com/catalog/product/1362444

o Oxno, H. C. Maremaruka: yuebnuk / H.C. FOxHo. — Mockaa:
NH®PA-M, 2023. — 204 ¢. — (Cpennee npodeccuoHalbHOEe 00pa3oBaHue).
— DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcT: 3J€KTPOHHBIA.
- URL: https://znanium.com/catalog/product/1906092

° bapnymkun, B. B. MaremaTtuka. DJIeMEHThI BBICIIEH MaTEMAaTHUKU:
yueOHuk: B 2 Tomax. Tom 1/ B. B. bapaymkun, A. A. I[Ipoko¢dbseB. — Mocksa:
KYPC: HUHO®PA-M, 2021. — 304 c. — (Cpennee mnpodeccuoHaIbHOE
oOpazoBanue). — ISBN 978-5-906923-05-9. — Tekct: 35eKTpOHHBIN. — Pexum
nocryma: https://znanium.com/read?id=372717

. bapnymkun, B. B. MaremaTtuka. DJIeMEHTHI BBICIIEH MaTEMaTUKU:
yueOHuk: B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. [IpokodseB. — Mockga:
KYPC: HUH®PA-M, 2022. — 368 c¢. — (Cpennee mnpodeccuoHaabHOS
obpazoBanue). — ISBN 978-5-906923-34-9. — Tekct: 251eKTpOHHBIN. — Pexum
nocryma: https://znanium.com/read?id=380017

o Marematuka: yudeOHoe mocodbue / M. M. UYepueuos, H. Bb.
Kap6auunckas, E. C. Jlebenera, E. E. XaputronoBa; moa pepakuueit M. M.
YepueuoBa. — 3-¢ u3a. — MockBa: Poccuiickuii rocynapcTBEHHBIN
yHUBepcuteT mpasocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
Texcr: ameKTpoHHBINA // DIEKTPOHHBIA pecypc HUGPOBON 00pa3oBATEIHHOU



https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017

30

cpeabl CIIO PROFob6pazoBaHnue: [caiiT]. — URL:
https://profspo.ru/books/122921

° Aonymnmuna, K. P. Marematuka: yuebnuk nius CIIO / K. P.
AOnymnuHa, P. I'. Myxamernunoa. — Caparos: [IpodoOpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT: 27EKTPOHHBIN // DIECKTPOHHBIN
pecypc mudpooii obpaszoBarensHoit cpeasl CIIO PROFo6pa3oBanue: [caidr].
— URL: https://profspo.ru/books/99917

o umnoga, JI. 1. Matematuka: yue6Hoe nocodue / JI.W. Illunosa, A.E.
[umnos. — MockBa: UH®PA-M, 2020. — 238 c. — (Cpennee npodeccroHanbHoe
obpazoBanue). — ISBN 978-5-16-014561-7. — Tekct: a5eKTpoHHBIN. — Pexum
nocryma: https://znanium.com/read?id=359850



https://profspo.ru/books/122921
https://profspo.ru/books/99917
https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

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

IMPOBCACHUA IMPAKTHYCCKUX BaHHTHfI,

7a0opaTopHBIX PaboT,

UHAUBUYAJIBHBIX 3a1aHUM, IPOEKTOB, UCCIIETOBAHU.
HToroBoii (hopMoit MpOMEKYTOUHON aTTECTAIIMH SBIISETCS IK3aAMEH.

TCCTUPOBAHH,

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

4.1. [Inanupyemsble pe3yapTaThl ocBoeHus yueOHoro npeamera B cootBercTBuU ¢ PI'OC CIIO u va ocHoe @I'OC COO

Kox u HaumeHoBaHue
(opMupyeMbIX KOMIIETEeH U

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA THCHUIIIHHBI

Oo0mme

JAucounimuapHblie (MpeaMeTHbIE)

OK 01. Bsibupats croco0sbl
pereHus 3a1aq
npoeccuoHaIbHON
JeATEILHOCTH
HPUMEHHUTEIBEHO

K pa3JIMYHbIM KOHTCKCTaM

B wacTu TpyA0BOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpPYydy, OCO3HAaHHE LECHHOCTH
MacTepCTBa, TPYIO0IIO0HE;

- UHTEpEC K pa3IMYHBIM cepam
npohecCuOHaTbHON AEITEIHHOCTH,

OBnanenue YHHUBEPCAJIbHBIMHU y4eOHBIMU
MI03HABATEJIbHBIMU JIEHCTBUSAMHU:

a) 6a30BbIC JOTNYECKUE ACHCTBUS:

- CaMOCTOSATEIHHO dbopMynaupoBaTh u
aKTyaJu3upoBaTh MpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIMBaTh CYIIECTBECHHBIH NPHU3HAK WA
OCHOBAHHUA JIA CpaBHeHI/IH, KJ'IaCCI/Iq)I/IKaHI/II/I 158
000011IeHH S

- ompenenaTh IETH  JCSITEIbHOCTH,
napaMeTpLI )51 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJIATDH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paccMaTpUBacMBbIX SIBJICHUSX;

- BHOCHTb KOPPCKTHUBBI B JICATEIBHOCTD, OIICHUBATH
COOTBETCTBUE pE3yJbTaTOB IEJISIM, OIICHUBAThH
PHUCKH TIOCJIEICTBUH IEATEIIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUN

3aJ1aBaTh

-BJIaJIETh METOJAaMM [OKa3aTeJIbCTB, AaJIrOPUTMAaMHU pEIIECHHsS
3a7a4; yMmeHHe (GOpPMYyJIUpPOBaTh ONpPENCICHUs, aKCHOMBI H
TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JJOKA3aTEJIbHBIE PACCYKICHHS
B XOJI€ pelICHUs 3a/1a4;

- YMETb ONEepUpOBaTh MOHATUAMHU: CTENEHb YHCIA, JOTapu(pm
YHuciaa;  YMEHHE  BBIOJMHATH  BBIYMCIEHHE  3HAYCHUH U
npeoOpa3oBaHusl BBIPAXKEHWH CO CTENEHSAIMH M Jorapudmamu,
npeoOpa3zoBaHus APOOHO-PALMOHATIBHBIX BbIPaKECHHUH;

- yMeThb  ONEpUpoBaTh  MOHATHAMHU:  pAIMOHAJbHBIE,
UppaLOHaJIbHbIE, TOKa3aTeNbHbIE, CTEIICHHBIE, JTOrapu(pMUIECKHUE,
TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;

- yMeTb ONEpUpOBaTh MOHATHAMHU: (YHKIHS, HENpepbIBHAS
¢GyHKIMS,  TPOM3BOAHASA,  MNEpBOOOpa3Has,  ONpEICICHHBIN
UHTETpal, yMETh HAXOOUTh MPOU3BOJIHBIE  DJIEMEHTApHBIX
(GyHKIUH, HCIONB3ysl CIPaBOYHBIE MaTepHaibl; HCCIEN0BAaTh B
NPOCTEHIINX Cly4asx (YHKIMH Ha MOHOTOHHOCTb, HaXOJIUTh
HauOoNbpIINE ¥ HAWUMEHbIIWE 3HaueHWs (yHKIMH; CTPOUTH
rpaGuKd  MHOTOWIEHOB  C  MCIOJb30BAHMEM  ammapara
MaTeMaTUYECKOr0 AaHalIW3a; MPUMEHATh [POM3BOJHYI IIpU
pelleHMM  3ajad = Ha  JBIXKGHME;  pelaTb  IPaKTUKO-
OPHEHTUPOBAHHBIE 3a/Ja4d Ha HauOOJbIIME M HaUMEHbIINE
3HAa4YEHUs], HA HAXOXKIEHUE ITyTH, CKOPOCTU U YCKOPEHHUS;
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JKU3HEHHBIX TPO0JIeM

0) 0a30BBIC UCCIICNOBATEILCKHE JICHCTBHS:

- BJIQJICTh HaBBIKAMHU YUeOHO-HCCIEA0BATEIbCKOW 1
MIPOEKTHOM NIEATEIHPHOCTH, HABBIKAMHU DPa3pelICHUS
npooIIeM;

- BBISBJIATH TNPUYMHHO-CJICJCTBEHHBIC CBS3H U
aKTyaJIM3UPOBATh 3a/1ady, BBIJIBUTaTh THIIOTE3y €€
penieHus, HAXOUTh apTryMEHTBI TUTS
JIOKa3aTebCTBA CBOMX YTBEPXKICHH, 3a/JaBaTh
napameTpbl ¥ KpUTEPHH PELICHUS;

- aHAJIM3UPOBATh IOJIyYCHHBIC B XOJ€ PEIICHUS
3ajaud pe3yJbTaThl, KPUTUYECKH OLEHHBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MCHECHUE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTH 3HAHUS B MO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIACTH )KU3HEICATEIIbHOCTH;

- yMETb HHTETPUPOBATh 3HAHHMS W3 Pa3HBIX
npeMETHBIX 00J1acTeif;

- BbIIBUT'aThb HOBBIC nacu, HpeHHaFaTB
OpI/IFI/IHaJII)HBIC moaAXO0AblI U peIHeHI/ISI;

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

[IO3HABATEJIBHOM U COLIMATIbHON IIPAKTHKE

- yMeThb ONEPUPOBATHh MOHATHUSAMH: palMOHAIbHAA (QYHKIHUA,
MoKasateibHas (PYHKLHUA, cTeneHHass QYHKIMs, Jorapupmuueckas
(GyHKIMS, TpUTrOHOMETpUYeckue (GyHKUMHU, OoOpaTHbIE (PYHKLHUU;
YMEHHUE CTPOWUTH TIpadUKd H3Y4YEeHHBIX (YHKLIUH, HCIIOIB30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB U 3aBUCUMOCTEH, IPU PELICHUN
3a7a4 U3 IPYruxX y4eOHbIX MPEAMETOB U 33/1a4 U3 PeabHOM KU3HH;
BBIpakaTh (GOPMyJIaMH 3aBUCUMOCTH MEX/ly BETUIHMHAMH;

- YMETbh pemarb TEKCTOBBIC 33Ja4d Pa3HBIX THIIOB (B TOM YHCIE
Ha TPOLEHTHI, JOJM M YacTH, Ha ABIKEHHE, paboTy, CTOMMOCTH
TOBapOB M YCIyI, HaJIOTH, 3aJadyd U3 OO0JacTh yNpaBICHUS
JUYHBIMA U CEMEWHBIMH (PMHAHCAMHM); COCTABJISITH BBIPAKCHHUS,
ypaBHEHUS, HEPAaBEHCTBA M HMX CHUCTEMBbl IO YCJIOBHUIO 3a/ayH,
UCCIe10BaTh MOJTy4YeHHOE pelieHne " OIICHHBATH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMEeTh ONEpPHpPOBATH TMOHATHUAMH: cpelHee apupMeTHYEecKoe,
MeauaHa, HauOoJblliee W HaWMEHBbIIEEe 3HAYCHHs, pa3Max,
JHCTIepCHsi, CTaHIAPTHOE OTKJIOHEHHE YHMCIOBOTO Habopa; yMeTh
W3BJIEKaTh, UHTEPIPETUPOBATh WH(POPMALIUIO, MPEJICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOWCTBa
peaNbHBIX TPOLIECCOB M SBJICHMIA; MPEACTABIATh WH(POPMAIIUIO C
MOMOIIbI0 TAaOJWII W JAuMarpaMM; HCCIEIOBaTh CTAaTHCTUYECKHE
JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaUuecKux METOIOB H
AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHITUAMU: CITYYalHBIN OIBIT U CITy4aitHOE
COOBITHE, BEPOATHOCThH CIIyYAHHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSITHOCTb C  HCIOJb30BAHMEM  TIpaQUUEcCKuX  METOOB;
MPUMEHATh (OPMYJIbl CIOKEHUS M YMHOXKEHHUS BEpPOSTHOCTEH,
KOMOMHATOpHBIe (akThl M (QOpPMYyJBl TpPHU pPEUICHUW 3a/ad;
OIICHWBATh BEPOSTHOCTH pEANTBbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy9alHBIMH  BEJIMYMHAMH, yMEHHE TMPHUBOIUTH  TPUMEPHI
MPOSIBJICHUS  3aKOHa  OOJIBIIMX YHWCEeNl B  TPUPOTHBIX W
OOIIIECTBEHHBIX SBJICHUSAX;

- YMETh ONEpUPOBATh MOHATHUSMHU: TOUYKA, TPsAMas, TUIOCKOCTD,
MPOCTPAHCTBO, JABYIPAHHBIM Yroji, CKPELIUBAIOLIMECS NpsSMBbIE,
MapajuIeIbHOCTh U MEPINEHIUKYISIPHOCTh MPSIMBIX M IJIOCKOCTEH,
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YIoJd MEXIY NPSIMBbIMH, YTOJ MEXAY NPAMON U MJIOCKOCTBIO, Yrojl
MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 IIOCKOCTH,
pacCTOAHUE MECXKAY IPAMBIMU, PACCTOAHUC MEKAY ITIIOCKOCTAMMU,
yMEHME MCHOJIb30BaTh IPH PELIEHUM 3a/1ad U3ydeHHblE (HaKThl U
TEOpeMbl IUITAHUMETPUHU; YMEHHUE OLICHHBATh pPa3Mepbl OOBEKTOB
OKPY’KaIOIIEro Mupa;

- YMETb ONEpPUPOBaTh IOHATHSAMU: MHOTIOTPAaHHMK, CEYEHHE
MHOTOTpaHHUKa, KyO, mapajjieienunesn, INpu3Ma, NUpaMHa,
¢urypa u nmoBepxXHOCTb BpallleHUs, LWWIMHIP, KOHYC, 1Iap, cdepa,
ceyeHus: (UTYpHl BpalleHUs, IUIOCKOCTh, Kacaromascs chepsl,
LWIMHApPA, KOHYyCA, IUIOI[AAb IOBEPXHOCTU MHUPaAMUABI, [PU3MBI,
KOHyca,  LWIMHApa, Iulomanas  chepsl, oObeM  KyOa,
OpSIMOYTOJIFHOTO  Mapaulesienunena,  OHPaMUAbl,  IPH3MBL,
LIIMHIpPA, KOHYyca, I1apa; YMEHUE n300pa)kaTb MHOTOIPaHHUKH U
MOBEPXHOCTH BpAILCHUS, HMX CEUYEHUs OT PYKH, C MOMOLUIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHUE PAclO3HABATh
MPaBUJIbHbIE MHOTOTPAaHHUKH;

- YMCTH ONECPUPOBATH TMOHATUAMU: JABUKCHHUEC B HNPOCTPAHCTBEC,
nmooOHpIe (PUTYpHl B MPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOIICHHUE
IUIOINAZCH TOBEpPXHOCTEH U O00BEMOB MOAOOHBIX (GUTYyp IpH
peLIeHNH 33/1a4;

- YMCTb BBIYUCIIATH I'COMETPHUYCCKHUEC BCIMYMUHBI (Z[JII/IHa, yroia,
oA b, 00bEM, MJIOIIAAb HOBEPXHOCTH), UCIONbB3Ys U3yUCHHBIE
(bOopMyIIBI 1 METOJIBI;

- yMeThb ONEpHpOBaTh MOHATHAMH: NPSAMOYTOJIbHAs CHUCTEMA
KOOPJMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJIIpHOE MPOM3BEACHHE, Yrold MEeXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YHCIIO; HAXOJHUTH C TOMOIIBIO
M3YYCHHBIX (POPMYIT KOOPIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXKAY ABYMA TOUKAMU;

- YMEeTh BBIOMPATH MOAXOISAIINA N3ydeHHBIA METO /ISl PEIICHUS
3aaa4u, pacrio3HaBaTb MaTCMAaTUUCCKUC (baKTI)I U MaTEMaTHYCCKHUEC
MOJIETTH B MPUPOJAHBIX U OOIIECTBEHHBIX SBICHUSIX, B MCKYCCTBE;
yMEHHE TPUBOAWUTH TNPHUMEpPhl MAaTEMAaTHYECKHX  OTKPBITHH
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POCCHUICKON U MUPOBON MaTeMaTUYECKOU HAYKH.

- YMCTb OICPUPOBATH IMOHATHUAMU: OIPECACIICHHUEC, aKCUOMA,
Teopema, CIEeACTBHE, CBOMCTBO, TMPHU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIC (HOPMYIMPOBKH; YMEHUE (GOPMYITHUPOBATH OOPAaTHOE
U TIPOTHUBOIIOJOXKHOE YTBEpXKIEHHE, NPUBOJUTH NPUMEPHl U
KOHTPIPUMEPHI, UCTIOIB30BAaTh METO/I MAaTEMAaTUIECKON MHIYKIINH;
MIPOBOJUTH JIOKA3aTebHBIE PACCYXKIEHHUs IPH pelIeHHH 3ajad,
OLIEHUBATD JIOTUYECKYIO MPAaBUIILHOCTh PaCCYKICHUI;

- YMCTb ONCPUPOBATH MNOHATHAMU: MHOXCECTBO, IMOAMHOXCCTBO,
Oorcpanyu HaJd MHOXCECTBAMH; YMCHUC HCIIOJIb30BATH TCOPCTUKO-
MHO>KE€CTBEHHBIN amnmnapar AJjisl onrMcCaHus peajIbHbIX MPOLECCOB U
SBJICHUH TpHU pelleHHM 3a7ady, B TOM YHUCIIE U3 IPYTrUX y4eOHBIX
PEIMETOB;

- YMETh ONEpHUPOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, aepeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 3a[aBaTh U OMUCHIBATH Ipadbl
pa3IMYHBIMH CHOCO0AMHM; HCIIOJIB30BaTh Tpadbl NPH PELICHUU
3a1ad;

- yMeTb CBOOOJHO ONEpUPOBATH MOHATUSMH: COYETaHHE,
MEePECTaHOBKA, YUCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HpioToHa; yMmMeHHe mpUMEHSATb KOMOHMHATOpHblE (AKTBI U
paccyKIeHus sl peIeHHs 3a/1a4;

-yMETh OIEPHPOBATh TMOHSATHUSAMHU: HATYPaTbHOE YHCIIO, IIEJI0e
YUCII0,  OCTaTOK IO  MOAYJNI0,  palMOHAJIBHOE  YHCIIO,
UppalMOHATBLHOE YHUCIO, MHOXXECTBA HATYpPalbHBIX, LEJbIX,
palMOHANIBHBIX, JNEHCTBUTENLHBIX YHCEN, yMEHHE HCIOJIb30BaTh
MpU3HAKW  JCTMMOCTH, HAMMEHbIUUN OOIMHA  JenuTenbs U
HauMeHbllee o0Ilee KpaTHOe, anroputM EBknuaa mpu pemeHuu
3a/la4y; 3HAKOMCTBO C PAa3JIMYHBIMU MO3UIMOHHBIMU CHUCTEMaMH
CUHCTICHUS;

- YMCTbH CBO60}IHO OIICPUPOBATH MOHATHUAMU: CTCIICHL C LECJIbIM
MoKa3aTejeM, KOpPeHb HATypaJlbHOM  CTETNeHH, CTENeHb C
panMoHaNbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEILHBIM
(BemecTBEHHBIM) TTOKa3aTeNleM, JIOTapu(M Yncia, CHHYC, KOCHHYC
Y TAaHT€HC MPOU3BOJILHOTO YHUCIIA;

- YMEThb ONEPUPOBATh MOHATHSIMH: TOXKIECTBO, TOXKJIECTBEHHOE
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npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa ypaBHEHUH U
HEpPaBEHCTB, PABHOCWIBHOCTh YpaBHEHHUH, HEPAaBEHCTB U CHCTEM,
palMoOHaNbHbIe, HppalMOHAJbHbIE, IOKAa3aTeIbHbIC, CTECIEHHbIE,
norapupMUYECKUe, TPUTOHOMETPUUECKHE YPaBHEHUS], HEPaBEHCTBA
U CUCTEMBI; yMEHHE PellaTh ypaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
MOMOUIBIO PA3IMYHBIX NIPUEMOB; pelllaTh YPaBHEHUS, HEPABEHCTBA
U CHUCTEMBI C IapaMeTpOM; NPUMEHSTh yYpaBHEHUsS, HEPAaBCHCTBA,
UX CHCTEMbl Ul pELIeHHs MaTeMaTH4ecKuX 3ajady U 3ajad U3
Pas3JINYHBIX 00JIaCTel HAYKU U PeaTbHOM KU3HHU;

-yMeTb CBOOOJHO ONEpUpPOBATh MOHATHAMU: rpaduk (GyHKLIUH,
oOpaTtHast (QYHKIMs, KOMIO3ULUSA (YHKUMH, JHUHEHHAs (QyHKIMs,
KBajpaTHyHas (QyHKUMs, CTelneHHas (QYHKIHUA C  LeJNbIM
IoKa3aTeneM,  TPUIOHOMETpUYEeCKHe  (QYHKIHMM,  OOpaTHbIE
TPUTOHOMETPUUECKHE byHKIMY, HoKa3aTebHas u
norapumMudeckass GyHKIIMH, YMCHHE CTPOUTH TpapuKu (yHKITHH,
BBITIOJTHSTH MTPE00pa3oBaHus TpaduKOB (YHKIIHIA;

YMEHHE UCNONb30BaTh Trpadukd (QyHKUMH [UId  H3ydeHUs
MPOLIECCOB M 3aBUCUMOCTEHl MpU pelIeHWH 3afad U3 JApPYTux
y4eOHBIX NMPEIMETOB U U3 PEaTbHOI KU3HH; BEIpaXXaTh (GopMyIamMu
3aBHCHUMOCTH MEX]ly BEIMYMHAMU;

yMeHHue cBOOOJIHO ONEepUpOBaTh MOHATUAMHU: YETHOCTh (DYHKIINH,
NEPUOTUYHOCTh byHKIHH, OTPaHUYEHHOCTH byHKIHH,
MOHOTOHHOCTb (YHKLMH, SKCTpeMyM (yHKIMM, HauOoiblee MU
HaUMEHblIee 3HAaueHHsd (YHKIMHM Ha IPOMEXYTKE; YMEHHE
MPOBOAUTH UCCIIEJOBaHUE (PYHKLIUH;

yYMEHHE MHCHONb30BaTh CBOWMcTBAa W rpaduku QyHKuui amsa
pelleHus] ypaBHEHHH, HEpPaBEHCTB M 3aJady C [apaMeTpamu;
n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA DPELICHUN
ypaBHEHHUH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OIEPUPOBATH MTOHSATUSIMH:
MOCJIEI0BATEIEHOCTD, apupmMeTHIeCKast nporpeccus,
reoMeTpuyYecKas nporpeccus, OECKOHEYHO yOBIBaroIas
reoMeTpuIecKast nporpeccus; yMeHHe 3a7aBaTh

nocjaea0oBaTCjIbHOCTU, B TOM YHCJIIC C IOMOLIBIO PEKYPPCHTHLIX
dopmyi;
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- YMETh ONEPUPOBATH MOHITUAMH: HEMPEPHIBHOCTH (YHKIIUH,
acUMIITOTHl rpaduka (QyHKIMM, NepBas M BTOpas IPOU3BOAHAsS
(YHKIIMHM, TEOMETPUYECKUA U (PU3MYECKHI CMBICI MPOU3BOJHOM,
nepBoOOpa3Hasi, OIpeNeNeHHBI WHTErpalx, yMEHHE HaXOIUTh
acUMIITOTHI rpaduka (QyHKIMH; YMEHUE BBIYUCISATH MPOU3BOIHbIC
CYMMBI, TPOW3BEJCHHS, YACTHOTO W KOMITO3UIUHU (PYHKIHH,
HaXOJUTh YpaBHEHUE KacaTeIbHOU K rpaduKy (yHKITUH,

YMEHHE WCIOJIb30BaTh IPOU3BOAHYIO JJIsl  WCCIEIOBaHUS
(GYHKIMH, 1715 HAaXO0XKACHUS HAWITYUIIero PeIeHs B MPUKJIIAIHbIX,
B TOM YHCIJIE€ COLMAJIbHO-3KOHOMHUYECKUX M (PU3UUECKUX 3a/1a4ax,
JUIsL OIIpEJeNIeHHs] CKOPOCTH M YCKOPEHUS; HaXOAWTh IUIOLIAAU U
00beMbl (GUIyp C TOMOIIbI HHTErpajia; IMPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOro MO/JICJINPOBAHUS c MOMOIIBIO
muddepeHInaTbHBIX YPaBHECHUH;

- yMeTh ONEpUpOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIIO,
COINPSDKEHHbIE KOMIUIEKCHBIE 4YHCIAa, MOAYJIb W  apryMeHT
KOMIUIEKCHOTO 4Huclia, ¢GopMa 3amiCH KOMIUIEKCHBIX —YHCEN
(reoMeTpuyeckasi, TPUrOHOMETpHYECKast U anredpandeckas); yMeTb
MIPOU3BOJUTh apupMeTHYeCKue [eHCTBUS C  KOMIUIEKCHBIMHU
YHUCIaMU; TIPUBOAMTH IPUMEPHI HCIOJIB30BAaHUS KOMIUIEKCHBIX
qHcen;

- yMeTb CBOOOAHO ONEpPUPOBATH TOHATHAMHU:  CpelHee
apupmeTHyeckoe, MenuaHa, HauOosipllee M HaWMEHbIIee
3HA4YEHUs, pa3Max, IHCIEPCHUsl, CTAaHAAPTHOE OTKIIOHEHUE JUIs
OTMCaHUs YHCIIOBBIX JTAHHBIX; yMEHUe HCCIIeI0BATh
CTaTUCTUYECKHE [JaHHblE, B TOM 4YHUCIE€ C IPUMEHEHUEM
rpadUuecKuX METOJOB U JJIEKTPOHHBIX CPEICTB; TIpaduUUecKH
UCCIIeIOBaTb COBMECTHBIE HAOIOACHUSA C IOMOILBIO AHarpamMm
paccernBaHus ¥ IMHENHOU PETPECCHY;

- YMEeThb HAXOJWUTh BEPOATHOCTH COOBITHUI C HCIOJIb30BAHUEM
rpaduuecKuX METOIOB; MPUMEHATH JUIsl peleHHs 3a7a4d GOpPMYJIIbI
CIIO)KEHUsI U YMHOXEHHS BepOSTHOCTEH, (opMydy TOIHOM
BeposTHOCTH, (opmyny bepHymm, komMOWHAaTOpHBIE (aKThl H
(opMyIibl; OLIEHHWBATh BEPOSITHOCTH pEalbHBIX COOBITHI; yMeHHe
ONEepUPOBaTh NOHATUSMU: CJy4YailHas BEJIUYMHA, pacIpe/ielIeHHe
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BEPOATHOCTEH, MATEeMATHYECKOE  OXHMJIAHUE, JUCHEpPCUs U
CTaHIApPTHOE OTKJIIOHEHHE CIy4ailHOW BEIWYMHBI, (QYHKUIUU
pacnpezeneHuss U IJIOTHOCTH PaBHOMEPHOIO, IOKAa3aTEIIbHOTO U
HOPMAJIBHOTO PACIpEEIeHU; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeiesieHUil s peleHusl 3ahad; 3HaKOMCTBO C
MOHATHSMM: 3aKOH OONBIIMX YHCENI, METOAbl BBIOOPOUHBIX
HCCIIEJOBaHUI; YMEHUE MPHUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBILINX YKCEIT B IPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO ONEpPUPOBATH HOHATHAMHU: TOYKa, IpsMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUI  yroll,
JBYTPAHHBII  yroJI, TPEXTPAHHBIA yroiy, IepeceKaroIuecs,
napajuleJbHble M CKPEIIMBAIOIIUECS IpPSAMBIE, MAPAJUIEIBHOCTh U
NEPIEHAUKYJISAPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol MExIy
NPSIMBIMH, YTOJI MEXKIY MPSAMON M IJIOCKOCTBIO, YIOJI MEXIy
IUIOCKOCTSIMH; YMEHHME MHCIIOJIb30BATh MpPU PEIICHUU 3a]ad
n3ydeHHble ()aKThl M TEOPEMBI IUIAHUMETPUHU; YMEHHUE OIICHUBAThH
pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE ONEpUpOBaTh
MOHSTUAMMU: MHOTOTpaHHUK, ceveHue MHOTOTpaHHHUKa,
NPaBWIbHBIM MHOTOTpaHHMK, NpU3Ma, NHpaMuia, ¢urypa Hu
MOBEPXHOCTh BpAIIECHUs, WINHAP, KOHYC, 1map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYECHMs KOHYCa M LWIMHAPA, MapajlIeJIbHBIE OCH
WIA OCHOBaHMIO, CEYEHHUE Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
LWIMHIpPA, KOHYCAa; YMEHHUE CTPOUTb CEYEHHUE MHOTOIPAHHUKA,
n300paxkaTb MHOTOIPAHHUKH, (PUIYpbl U MOBEPXHOCTH BPALLECHMUS,
X CEYEHHUs, B TOM YMCJIE C IMOMOIIbIO AJIEKTPOHHBIX CPE/CTB;
YMEHUE  IPUMEHATh  CBOMCTBA  IeOMETpUUYECKUX  (uryp,
CaMOCTOSITENIbHO (POPMYJINPOBATh ONPEAEICHUS U3y4aeMbIX (GUryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX M IMPHU3HAKAX IE€OMETPUYECKUX
¢uryp, o00CHOBBIBaTh MJIHM ONPOBEPraTh HX; YMEHHE MPOBOIUTH
knaccuukanuio GUryp Mo pasnyHbIM TPH3HAKAM, BBITOJIHSTH
HE00XO0/IMMBIE IOTIOTHUTENbHBIE TIOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPHUPOBAThH MOHATUAMU: IUIONIAb (QUTYPHI,
o0beM (urypbl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH JI0
IJIOCKOCTH, PAaCCTOSIHUE MEXKIY IMPSMBIMH, PAaCCTOSHHE MEXKIY
IUIOCKOCTSIMM,  IUIOIAAb  cepbl, IUIOMAAb  HOBEPXHOCTH
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NUpaMHJIbl, TPU3MBI, KOHyca, UWIMHApa, 00beM  KyoOa,
IOPSMOYTOJIBHOTO — Hapajulesienunena,  NUpaMHIbl,  MPU3MBI,
LWINHPA, KOHYCA, I1apa; yMEHHE HaXOAUTh OTHOILEHHE 00bEMOB
MoTI00HBIX (UTyp;

- yMeTb CBOOOJHO ONEPHPOBATH TOHATUSMH: JBIKCHHE,
napajyielbHblii  TIEPEeHOC, CHUMMETpHUs Ha IJIOCKOCTH M B
MPOCTPAHCTBE, TIOBOPOT, IMpeoOpa3oBaHWe MOM00Us, TOMO0OHBIC
(Gurypsl; yMeHue pacno3HaBaTh paBHbIE U MOA00HBIE (UTYPHI, B
TOM 4HCI€ B HPUPOAE, HMCKYCCTBE, AapXMUTEKType; YyMEHHe
UCII0JIb30BaTh reoMeTpuyecKue OTHOIIICHUS, HAXOIHUTh
TreOMETPUUYECKUE BEIMYUHBI (IUTMHA, YTOJ, IUIOUaab, 00BEM) MpH
peLIeHUN 3ajad U3 JPYruxX y4eOHbIX MPEIMETOB M M3 pPealbHOU
KU3HU;

- yMeTh CBOOOJHO OINEPHUPOBATH MOHATHUAMH: TNPSIMOYTOJIbHAS
cucTeMa KOOpPAHMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWHATHI
BEKTOpa, CyMMa BEKTOpOB, IPOW3BEJCHHE BEKTOpa Ha YHUCIIO,
pa3iokeHue BeKTopa Mo 0as3ucy, CKaJspHOE MPOU3BEICHHUE,
BEKTOPHOE IPOU3BEACHUE, YIrOJ MEXAY BEKTOpaMH; yMEHHUE
WCTIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ IJISl PElICHHS
TEeOMETPUUECKUX 3aJad W 3ajad JPYyrux Yy4eOHBIX MpPEIMETOB;
OIEpUPOBATh MOHATHUSAMHU: MaTpuua 2x2 u 3X3, ompeaeauTellb
MAaTpUIlbl, TEOMETPUUECKUI CMBICI ONPEIEITUTENS;

- yMeTh MOJEIHPOBATH pEAIbHBIE CHUTyallud Ha S3bIKe
MaTeMAaTHKH; COCTAaBIISATh BBIPAKEHUS, YPAaBHEHHs, HEPABCHCTBA U
WX CHCTEMBI 10 YCJIOBHIO 3aJaud, HMCCIEIOBAaTh IOCTPOSHHBIC
MOJIENIU C UCIIOJIb30BAHUEM armapara aareOpbl, HHTEPIPETUPOBATD
MOJIYYEHHBIA Ppe3y/ibTaT; CTPOUTh MaTEeMaTHYECKUE MOJEIU C
MOMOUIbI0 T€OMETPUYECKUX TMOHSATHA W BEJIUYMH, peularh
CBS3aHHBIE C HHMH [PAKTUYECKHE  3a/a4d;  COCTABIATH
BEPOSATHOCTHYIO MOJENb W HHTEPIPETHUPOBATH IOJyYCHHBIN
pe3yibTar;  pemiath  NpPUKIAgHBIE  33Ja4M CPEICTBAMHU
MaTeMaTHYeCKOro  aHajiu3a, B TOM  YHCJIE  COIHAJIBLHO-
HSKOHOMHYECKOTO U (PU3MYECKOTO XapaKTepa;

- YMEHHE BbIOMpaATh MOAXOMAAIIMN METOA ISl pEeIleHus 3aJauu;
NMOHMMAaHUE 3HAYUMOCTH MAaTEMAaTHKU B WM3YYEHHUU TNPHUPOAHBIX U




39

OOIIECTBEHHBIX MPOLECCOB M SBICHUH; yMEHHE pAaclO3HaBaTh
MpOSIBJIEHUE 3aKOHOB MaTeMaTHMKM B HCKYCCTBE, YMEHHE
NPUBOAUTH MPUMEPBl MATEMATUUYECKUX OTKPBITHUN POCCHIMCKON U
MHPOBOM MaTEMAaTHYECKON HAYKH

OK 02. Hcnonrs3oBathb
COBpPEMEHHBIE CPE/ICTBA ITOHUCKA,
aHaJIM3a U UHTEPIPETALIUN
MHpOpMaLuK, U
MH(OPMALMOHHBIE TEXHOJIOTUU
U1 BBITIOJTHEHMS 3a/1a4
podeccnoHaIbHON
NesITeIbHOCTH

B o0macT HeHHOCTH HAYYHOTO MO3HAHUS:

- c(OpMHPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHUA HAyKd U OOILIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha Jasore KYJBTYD,
CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeCTa B
HOJMKYJIBTYPHOM MHPE;

- OCO3HaHHUE IIEHHOCTH HAYyYHOH JesTeIbHOCTH,
TOTOBHOCTh  OCYIIECTBIISATh  HPOEKTHYIO U

UCCIIEIOBATEIBCKYIO JIeSITEIIbHOCTD
WHAMBHIYaJIbHO U B TpYMIIE.
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JCHCTBUSIMH:

B) pabota ¢ nHpopManme:

- BJIaACTh HAaBbIKaMU IOJYUYCHUSA I/IH(bOpMaIII/II/I nu3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOATCIILHO
OCYIIECTBIISITH ITONCK, aHAIN3, CHCTEMATH3AIHIO 1
MHTEpIpeTauio UHGOPMAIMK Pa3IUYHBIX BUI0B
U (hopM IpecTaBICHNUS;

- cO3/aBaTh TEKCThl B Pa3lUuHbIX (hopmarax c
y4eTOM Ha3HaueHHs HHGOPMAIMK M IIEJICBOU
ayJIUTOpUH, BBIOMpAss ONTUMAIBHYIO  (GOpMY
NPECTABICHUS ¥ BU3YaTU3aIUH;

- OLICHUBAaTh JOCTOBECPHOCTD, JICTUTUMHOCTDH
UHQOpPMAIIUM, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpPMaM;

- HKCHOJIB30BaTh CpeicTBAa HH()OPMAIMOHHBIX U
KOMMYHHUKAalTUOHHBIX TEXHOJIOTHH B peuICHn
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  337a4 C  COOJIOICHUEM
TpeOOBaHMIA OPrOHOMUKH, TEXHUKHU

- YMeThb OIEPHUPOBATH TMOHATHUAMH: paloOHaNbHAs (QyHKIHA,
MOKa3aTeTbHas GbyHKITHS, CTCTICHHAS GbyHKIHS,
norapumMudeckass (QyHKIUS, TPUTOHOMETpHUYECKHE (PYyHKIUH,
oOpaTHble (YHKLIHH; yYMEHUE CTPOUTh IpadUKd H3yUCHHBIX
(GyHKLUH, UCIIONB30BaTh IrpauKy MPU W3YYEHHM NPOLECCOB U
3aBUCHMOCTEH, MNpU pPEUICHWH 337a4 M3 JPYrHX y4eOHBIX
IpPEIMETOB M 3324 U3 PeabHON JKU3HH; BBIpaKaTh GOpMyIaMu
3aBUCHMOCTH MEX1y BEINYNHAMU;

- YMETh ONEepUpPOBATh MOHATUSMH: TOXIECTBO, TOXXIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE, HEpaBEHCTBO, cucremMa
YpaBHEHHH W HEPaBEHCTB, paBHOCWIBHOCTh ypaBHECHUH,
HEPaBEHCTB U CHUCTEM, palUOHAIbHBIC, HWpPpAIMOHAILHEIE,
roKa3aTesbHbIe, CTETICHHEIE, JorapupMuYecKue,
TPUTOHOMETPUYECKHE YPABHEHHS, HEPABCHCTBA W CHCTEMBI;
YMETh peraTh ypaBHEHHUS, HEPABEHCTBA M CHCTEMBI C IOMOIIIBIO
pa3IMYHBIX TIPHEMOB; peIIaTh ypaBHEHHs, HEPAaBEHCTBA H
CHCTEMBI C IapaMeTpoM; NPUMEHATh ypaBHEHHS, HEPABEHCTBA,
UX CHUCTEMBI Ul PEUIeHUs] MaTeMaTHYeCKHX 3a/ad W 3a]ad U3
pa3IMYHBIX 00JIACTel HAYKU M PeabHOM KU3HM,

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATHSIMH: JBUKEHHE,
napajyielbHbli  TIEPEeHOC, CHMMETpPUS Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, OBOPOT, NMPeoOpa3oBaHue MoJ00Us, MOA0OHbIE
¢burypsl; yMeTh pacrno3HaBaTh paBHbIE U MOAOOHBIE (GUTYpHI, B
TOM 4YHCJI€ B NPUPOJE, HCKYCCTBE, AapXUTEKType; YMETb
UCIIONIb30BAaTh ~ T'€OMETPUYECKHE  OTHOIICHWS,  HAXOIUTh
TeOMETPUUYECKNE BEIMYHMHBI (JUTMHA, YTroJ, IUIONanb, 00beM)
IpU PelIeHUuH 3aJad U3 JPYruX YYeOHBIX NPEJIMETOB U W3
pEATBHOM KU3HA
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0e30IaCHOCTH, THUTUCHEI,
NpaBOBBIX W JTHYECKHUX
MH(OPMAITMOHHON 0€30TIaCHOCTH;
- BJIaJICTh HABBIKAMH PACIIO3HABAHUS W 3allUTHI
nHbopMaIui, WHPOPMAITMOHHOW OE30IMaCHOCTH
JIMYHOCTH

pecypcocOepexeHus,
HOpM,  HOpPM

OK 03. IlnanupoBaTh 1
[peaTn30BBIBATh COOCTBEHHOE
podeccnoHanbHOE U
ITIYHOCTHOE pa3BUTHE,
[peINPUHUMATEIBCKYIO
esTeIbHOCTD B
podeccuonanbHOU cdepe,
MCTIONIb30BATh 3HAHUS 110
[paBoBOM M (prHAHCOBOM
rPaMOTHOCTH B PAa3JTUYHBIX
PKM3HEHHBIX CUTYaIHsIX

B obnacT 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHHS:
-- ¢()OpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMA,
3THUYECKOTO MMOBEICHU,

- CIIOCOOHOCTb  OLEHMBAaTh  CUTyallMI0 |
MPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;
- OCO3HAaHWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOHYHMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTEIISM
U (WIK) ApYTUM YJIeHAM CEMbH, CO3/IaHHI0 CEMbHU
Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS 1EHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIMSIMHU
Hapo10B Poccuu;

OBrnasieHne YHUBEPCATBHBIMUA PETYISTUBHBIMU
JNEUCTBUSIMU:

a) CaMOOPTaHU3AIINS:

- CaMOCTOSITENILHO OCYIIECTBIISATh
MO03HABATENbHYIO NeSITENIbHOCTb, BBISIBJISITH
npoOIeMBl, CTaBUTh u ¢dbopmynHupoBaTh
coOCTBeHHbIE  3a7aud B  00Opa3oBaTeNbHOM

JEATEIIBHOCTH U )KMU3HEHHBIX CUTYalUsX;
- CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pEIICHUs
npoOsieMbl € y4eTOM MMEIOIIUXCSl PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHNH;

- 1aBaTh OLIEHKY HOBBIM CHUTYaLlUsIM;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U IPOSBICHUIO
MIMPOKOM 3pYAMLIMU B pa3HBIX O0JACTAX 3HAHWM,
MOCTOSIHHO MOBBIIIATh CBOM 00pa3oBaTelbHbIA U
KYJIBTYPHBI YPOBEHb;

- yMeTb  OIEpHpOBaThb  NOHATUSAMHU:  palMOHAJbHEIE,
UppauyOHalbHbIE, IIOKa3aTeIIbHBIE, CTEIICHHBIE,
jgorapupMuyeckre, TPUTOHOMETPHUUYECKHE  YpaBHEHHsS U

HEpaBEHCTBA, UX CUCTEMBI;
- yMeTb OINEpPUPOBaTh HOHATHSAMU: MHOTOTPAHHHK, CEUCHHE
MHOTOTpaHHUKa, KyO, Mapajulelenunes, Mpu3Ma, MNUPaMuiaa,
¢urypa M TMOBEpXHOCTh BpALICHUS, LWIMHAP, KOHYC, IIap,
cdepa, cedeHuss (HUTYypHl BpalIeHUs, IIOCKOCTh, KACAIOIIASCS
cdepsl, TUIMHIPA, KOHYCA, IUIOMAh TTOBEPXHOCTH MUPAMUJIBI,
NPU3MBI, KOHYyCa, LWIMHApA, IUIomanb cdepsl, o0beM Kyoa,
MPSIMOYTOJIBHOTO  Mapajulefienunena, MUpaMHIbl, MPU3MBI,
LWINHPA, KOHYCA, Iapa; yMEHHE U300pakaTh MHOTOIPaHHUKU
U TIOBEPXHOCTH BPAIIEHUS, UX CEYEHUS OT PYKH, C MOMOIIBIO
YEepPTEeKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMEThb
pacro3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE,  YMEThb
pacro3HaBaTh NPaBUIIbHBIE MHOTOTPAHHUKHY;

- YMETh ONEpPUPOBATh MOHATUSAMHU: MNPSIMOYrojibHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEACHHUE, YroJd MEXKIy BEKTOpaMH, CymMma
BEKTOPOB, IPOM3BEJICHHE BEKTOpPA HAa 4YMCJIO; HAXOAMUTh C
MOMOILBIO U3YyUYEHHBIX ()OPMYJI KOOPAUHATBI CEPEIUHBI OTPE3Ka,
paccTosiHie MEXKAY IByMs TOUKaMH
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0) CaMOKOHTPOJIb:

HCIIOJIB30BATh IIPHUEMBI pe(bJ'ICKCI/II/I JJIA OLCHKHN
CUTYalluH, BIOOpA BEPHOTO PEIICHUS;

- yMeThb OLCHUBATh PHCKA U CBOCBPEMEHHO
NPUHAMATH PEIICHHS 110 UX CHIKCHHIO;

OK 04. Db dexTuBHO
B3aMMOJICHICTBOBATh U paboTaTh
B KOJUIEKTHBE M KOMaH]Ie

TOTOBHOCTE K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOW W COLHAIBHOU
JIeSITEJIbHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JIEHCTBUSIMHU:

0) coBMeCTHAS ICATECILHOCTD:

- TMOHUMAaThb M HCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ MHIUBUAYaTIbHOU PaOOTHI;

- TPUHUMATHh IEIM COBMECTHOW JESITENbHOCTH,
OpPTaHU30BBIBATH U KOOPJUHUPOBATH JEHCTBUS TIO
€€ JOCTIIKEHHIO: COCTAaBJIITh IUIAH JEHCTBUH,
pacmpeiensiaTb  poid € y4eTOM  MHEHUH
YYaCTHUKOB OOCYXAAaTh PE3yJbTaThl COBMECTHOM
paboTsI;

- KOOpDAMHHUPOBATH ¥ BBINOJHATH paboTy B
YCIOBHSIX peasbHOTO, BHUPTYAJIBHOTO 5
KOMOMHHMPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYIIECTBISATh TO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B Pa3IUYHBIX CHUTYAIUSIX, MPOSBISTH
TBOPYECTBO " BOOOpaXkeHue, OLITH
AHULIUATUBHBIM.

OBnajieHue YHHMBEPCAIBHBIMU PETYJISTHBHBIMU
IECUCTBUSIMH:

- yMeTb ONEpUpPOBaTh MOHATHAMHU: CIy4alHbI ONBIT U
CIIyd9aifHOE COOBITHE, BEPOSTHOCTD CITy4aifHOTO COOBITHS; YMETh
BBIYUCIIATH BEPOSITHOCTH C HCIOJIb30BaHUEM TIpaduueckux
METOJIOB; TNPUMEHATh (GOPMYJbl CIOXKEHUS U YMHOXKEHMS
BEPOSITHOCTEH, KOMOMHATOpHbIE (akTbl U (GopMyasl IpU
pelLlIeHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTU pEaJIbHBIX COOBITHIL;
3HaKOMCTBO CO CIy4alHBIMU BEJIMYMHAMH; YMEHHUE IPUBOJIUTH
IpUMEpHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPHUPOIHBIX U
OOILIECTBEHHBIX SBJICHHUSAX;

- yMeTbh CBOOOJHO ONEPHUPOBATh MOHATUSMU: CTEICHb C LIEJIbIM
[IOKa3aTejeM, KOpeHb HaTypaJbHOW CTENEeHH, CTEHNeHb ¢
palMOHANBHBIM IIOKa3aTelleM, CTENeHb C JeHCTBUTEIbHBIM
(BeLIECTBEHHBIM) TIOKa3aTeleM, JorapupM 4ucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOO/IHO ONEpPHUPOBAThH MOHATUAMU: TpaduK (QyHKIUH,
oOpatHas  QyHKIWSA, KOMIO3WIMS  (GYHKIUH, JWHEHHAs
¢byHKuus, KBajgpaTtuyHas (yHKIMS, CTENeHHas QYHKIUS C
LEeJbIM ~ [OKa3aTeleM,  TPUTOHOMETpPUYECKHe  (YHKIUH,
oOpaTHbIE TPUTOHOMETpHUYECKHE (YHKIMHU, IOKa3aTedbHas MU
norapupmuyeckas  (QyHKIHMH; yMeTb CTPOUTH  IpaduKu
(YHKIMH, BEIIOJIHATH peo0pa3oBaHus rpaukoB (QyHKIIHIA;

- yMeTb HCINOJIb30BaTh TIpaduku (QyHKOMA I8 U3ydeHHUs
IIPOLIECCOB M 3aBUCUMOCTEH NpU PELIEHUHU 3a1ad U3 JpYyrux
y4eOHBIX TPEAMETOB U M3 pEalbHOM JKU3HU; BBIPAXKATH
(opMynaMu 3aBUCIMOCTH MEXIY BeTHYNHAMM;

- CBOOOAHO OIEPUPOBATh TMOHATUSAMH: UYETHOCTh (DYHKIHH,
NEPUOUYHOCT  (DYHKIMH,  OTPAaHHYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (pyHKIMH, HauOoOJbIlee U
HaVMEHbIIee 3HAa4YeHUS (YHKIMUM Ha NPOMEXKYTKE; YMETh
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MPOBOAMTD UCCIIEIOBaHUE (DYHKIUY;
- yMETh HCIIOJIb30BaTh CBOWCTBA W Tpaduku (YHKIUHA IJIs
pelleHus] ypaBHEHM, HEPAaBEHCTB W 3aJad C IapaMeTpamMu;
n300paxaTh Ha KOOPIUHATHOHN TUIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBIsITh YCTHYIO
1 MTICEMEHHYIO KOMMYHUKAITUIO
Ha TOCYJIapCTBEHHOM SI3BIKE
Poccuiickoii @enepainu ¢
[yaeToM 0cOOEHHOCTEH
COLIMATBLHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6nacTr 5cTeTHYECKOrO BOCIIUTAHUS:

- DCTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas
ACTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBa, CIIOpTa, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPHUHUMATh Pa3IMYHBIC BUIBI
UCKYCCTBa, TpPaJWLMKW M TBOPYECTBO CBOEr0 M
JPYTUX HApOJOB, ONIYIIaTh SMOIMOHAIBHOE
BO3JICHICTBHE UCKYCCTBA;

- YyO©XKICHHOCTh B 3HAYMMOCTH [UISI JIMYHOCTH H
obmiecTBa OTCYCCTBEHHOI'O u MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAUIIMHA U
HapOJIHOTO TBOPUYECTBA,

- TOTOBHOCTb K CaMOBBIPXKEHUIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMJICHHE TMPOSBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

OBnanenune YHHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JIE€HCTBHAMHU:

a) oOIeHue:

- OCYIIIECTBJISATh KOMMYHHKAIIMH BO Bcex cdepax
JKHU3HU;

- pacrio3HaBaThb HeBep6aJ'IBHLIC cpeacTtBa
O6H1€HI/I5[, IIOHHUMATh 3HAYCHHEC COLHAJIbHBIX
3HAKOB, pacro3HaBaTb IPEANTOChUIKA

KOH(JIUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY
3pEHMS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- YMETh ONEPHPOBATH MOHATUSIMH: CpeIHEe apUPMETHIECKOE,
MeauaHa, HauOoJpllee ¥ HAMMEHBIIEE 3HAYCHHS, pa3Max,
JMCIIEpCUs, CTaHAApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YyMEHHE  W3BJEKaTb,  HMHTEPIPETUPOBATH  WHGPOPMAIHIO,
NpEICTaBICHHYI0 B TaOnuIax, Ha JAMarpammax, Trpadukax,
OTPaXKAIOIYI0 CBOMCTBA pEAJbHBIX IPOLIECCOB M SIBICHHIA,
NPEICTaBIATh HHPOPMAIIMIO C TTOMOIIbIO TAaOJIUI U AHarpamm;
UCCIIeIOBaTh CTAaTUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHNEM IpapUIecKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YyMEeTh ONEpPUPOBATH MOHATHAMHU: TOUYKA, MPsSMasi, TNIOCKOCTb,
MIPOCTPAHCTBO, JABYI'PAHHBIM Yrojl, CKPEIIMBAIOIINECS TPSMBIC,
Napaielb-HOCTh W MEPHeHAMKYISAPHOCTh  NPSAMBIX |
IJIOCKOCTEH, yrojl MeXIy MPsIMBIMH, YTOJl MEXKIY HpSIMON |
MJIOCKOCTBIO, YTOJ MEXIY MIOCKOCTSMH, PACCTOSIHUE OT TOYKHU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXIy MpPSIMBIMH, PACCTOSHHUE
MEX/Ty TIOCKOCTSIMU;

- YMETh UCTIOIBH30BaTh MPHU PEUICHUH 3a/1a4 N3ydeHHbIE (DaKThI 1
TEOpPEMbI TUIAHUMETPHUHU; YMEHHE OIICHUBATh Pa3Mepbl OOBEKTOB
OKpY’KaroIlero Mupa

[1K 1.2. BeimonHATE pacueTs! 1
KOHCTPYHPOBaHHE

B yactu Tpya0BOro BOCIIUTaHUS:
- TOTOBHOCTH K TpPYAYy, OCO3HAHHE IIEHHOCTH
TPYIOITIOOUS, - UHTEpEC K pas3audHbIM cepam

- CBO60)IHO OIICPHUPOBATH ITOHATHUAMU: PALIMOHAIIBHOC YUCIIO,
OceckoHEUHas nepuoanvcCKas ,[[p06b, MMPOLCHTHI,
HppauOHAJIIBHOC 4YHCJIO, MHOXCCTBA pallMOHAJIBHBIX U
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CTPOMTEIBHBIX KOHCTPYKLIUI

npoeCCHOHATIBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ IPUIOKEHUSIMH,

-yMEHHE COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeit  mpodeccun U pealM30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBbI,

-TOTOBHOCTb U CIOCOOHOCTh K
MaTeMaTU4ecKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSDKEHHH  BCEH
KH3HH,

-TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHHU
NPaKTHYECKUX 3amaq MaTeMaTu4ecKon
HaIpaBJICHHOCTH;

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHbIMHU HeﬁCTBHHMH:

a) 0a30BBIC UCCIIEIOBATEILCKUE CHCTBHSL:

- UCTIOJTb30BATh BOTIPOCHI Kak
UCCIIEIOBATEIbCKUI  MHCTPYMEHT IO3HAHMA,
(GopMynmHpoBaTh  BOIPOCHL,  (PUKCHPYIOIINE
OpoTHBOpEYHe, NpobJeMy,  yCTaHaBIMBATh
HUCKOMOE W JaHHOe, (OpPMHpOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- IPOBOJIUTH CAMOCTOSITENILHO CIIIIAHWPOBAHHBIN
HKCIEPUMEHT, UCCIIEIOBAaHUE IO YCTAHOBJICHUIO
OCOOCGHHOCTEH  MaTeMaTU4YeCKoro OOBeKTa,
SIBJICHUS, MPOIECcCa, BBIABICHUIO 3aBUCHMOCTEN
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- CaMOCTOATENBHO (POPMYJINPOBATH 00OOIIEHUS
U BBIBOJBI 10 pe3yabTaTaM TMPOBENEHHOTO

JEUCTBUTENBHBIX YMCEN, MOAYNIb JACHCTBUTEIBHOIO YHUCIA;
MPUMEHSTH JAPOOH M MPOLEHTHI JJS PEHICHUS MPUKIIATHBIX
3aJa4 U3 pa3IMyHbIX OTpaciel 3HAHUHM U peaJbHON KU3HHU;
NPUMEHATh  NPUOMIKEHHBIE  BBIYMCICHHUS,  MpaBUIIA
OKpYIJIEHUs, NMPUKUAKY U OLEHKY pe3y/lbTaTa BbIYHUCICHUH;
CBOOOJHO OMNEpUPOBaTH MOHATHUEM: CTENEHb C LEJIBIM
II0Ka3aTejaeM, HUCMOJIb30BaTh MHOAXOMALIYI0 (opMy 3alucu
JEHCTBUTENBHBIX YUCEI JUISl PELLIEHUS IPAKTUYECKUX 3a1a4 U
NpEeACTaBICHUs JJaHHBIX; CBOOOJAHO ONEPUPOBATH MOHITHUEM:
apu(METHUECKUI KOpEeHb HATYpAIbHOW CTENEHH; CBOOOIHO
ONEpUpPOBATh  IOHATHUEM: CTENEHb C  PalUOHAJIBHBIM
I0Ka3aTeseM; CBOOOJHO OIIEpPUPOBATH MOHATUIMU: JIOTapupM
qucia, AECATUYHbIE U HAaTypalibHbIEe JIOrapu(Mbl; CBOOOIHO
ONEpUPOBATh IOHATHSIMU: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YHMCJIOBOI'O apryMEHTa; ONEepUpOBaTh MOHATUAMU:
apKCUHYC, apKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa;
- cBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE M LIEI10€
YHCII0O, MHOXECTBA HATypalbHbIX M  LENbIX YHCE,
UCIIOJB30BaTh IPU3HAKU JAenuMocTu nenslx uucen, HOJL
n HOK HaTypanbHbIX 4ncen AJis peuieHus 3a/1ad, IpUMEHSTh
anroput™  EBkimaa; cBoOOAHO oONepUpOBaTH MOHATHEM
ocTaTKa MO MOAYNIO, 3allMChIBaTh HATypajbHBIE YHUCIA B
Pa3JIMYHBIX TMO3ULIUOHHBIX CHUCTEMAaxX CUHCIIEHUS; CBOOOIHO
OTIEpUPOBATH MOHATUSAMHU: KOMIIJIEKCHOE YHCIIO M MHOXKECTBO
KOMIUIEKCHBIX YMCEJl, IPEACTABJIATh KOMIUIEKCHBIE YHCa B
anredpanvyeckol ¥ TPUTOHOMETPUUECKON (opMe, BHITIOTHATh
apupMeTHYeCKHe OmepalMu C HUMH M U300paxkaTb Ha
KOOPJMHATHOM MJIOCKOCTH;

HabMoIeH s, HCCIIEIOBAaHNUAA, OILICHMBATH - CBOOOAHO  ONEpPUPOBaTb  OCHOBHBIMH  MOHSATHSIMU
MOCTOBEPHOCTL  MOJIYHYCHHBIX  PE3YJIbTATOB, CTCpCOMETPUM TIPM  PCEIICHWH 3aJad W MPOBCACHUU
BBIBOJIOB M 000011eHNI; MaTeMaTHYECKUX  PACCYXIACHHH; NPUMEHATh  aKCUOMBI
- [POrHO3MPOBATL  BO3MOJKHOC  Pa3BUTHEC CTCPCOMETpHH MW CICACTBUSI N3 HHUX IIPH PCHICHUM
nponecca, a TaKXKE BbIABUTATD TIPCIATIOJIOKCHUA TeOMETPHUECKUX  337ay; KIacCH()UUUPOBATh B3aUMHOE
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0 €ro pa3BUTHUHU B HOBBIX YCIOBUSX;

0) coBMeCTHasl I€SITEIIbHOCTD:

- NOHMMATh W WCIOJb30BaTh MPEUMYILECTBA
KOMaHTHOW W WHAWBUAYaJbHOW paboThl TpU
pelieHuy Y4eOHBIX 3a/Jay, MPUHUMATH Ielb
COBMECTHOM  JI€ATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOM paboThl,
pacnpenensaTh BUABI pabOT, TOTOBapHBATHCS,
o0cyxJaTh TMpOLECC W pe3ylnbraT paboThl,
0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

- Yy4acTBOBaTh B TIPYIMOBBIX (opMax pabOThbI
(oOcyxnenus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» M WHBIE), BBIIOJHATH CBOI YacTh
paboThl U KOOPJAWHUPOBATH CBOU JCUCTBUS C
JpYrUMU  WIEHAMH  KOMAaH[bl, OLICHUBATH
KaueCcTBO CBOETO BKJaJa B OOLIMN MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM yUaCTHUKAMU
B3aWMO/JICUCTBUA.

OBnaseHne YHUBEPCAIBHBIMU PEryJISATUBHBIMU
JIeWCTBUSAMU:

B) CAMOOpTaHHU3AIIHS:

- COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a1a4H,

- BbIOMpaTh CHoco0 pemieHUS ¢ Y4ETOM
HMEIOIINXCS pecypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI
pelieHui ¢ yuéToM HOBOM HH(pOpMaLUu.

pacroyio’)keHUe NpPsSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE;
CBOOOJHO ONEpPUPOBATh MOHATUAMH, CBSI3aHHBIMU C YIJIaMU B
IIPOCTPAHCTBE: MEXAY NPSIMBIMU B IPOCTPAHCTBE, MEXAY
IOPSAMOM U INIOCKOCTBIO; CBOOOJHO ONEPUPOBAThH MOHATHUAMU,
CBSI3aHHBIMU C MHOTOIpaHHUKaMH; CBOOOJHO paclo3HaBaTh
OCHOBHBIC BHJIbl MHOIOTPAaHHUKOB (IIpU3Ma, NHUpPaMHJA,
NPSIMOYTOJIBHBIN TMapajuienenunesn, Ky0); KiacCupuIupoBaTh
MHOTOI'paHHMKH, BbIOMpas OCHOBaHMS Ul Kiaccu(UKaluy;
CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH, CBS3aHHBIMH  C
CEUEHHMEM  MHOIOIPDAaHHMKOB  IUIOCKOCTBIO;  BBINOJIHATh
napasuieIbHOE, LIEHTPAJILHOE U OpTOrOHAJIbHOE
OPOEKTHUpOBaHUWE  (QUIYp Ha  IUIOCKOCTb,  BBINOJIHATH
U300paxeHus: (QUIyp Ha IUJIOCKOCTH; CTPOUTb CEUEHUs
MHOTOIPAaHHMKOB ~ Pa3JIMYHBIMH  METOJaMH, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHME YEepTeXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (GUTYp: BUJ CBEpXY, COOKY, CHM3Y; BBIUHCIATH
IUIOU[aIM  TIOBEPXHOCTEM  MHOTOTpaHHMKOB  (MpHU3Ma,
nUpammia), FreOMETPUUECKUX Tel C MpUMEHEHHEM (HopMyl;
CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU: CHMMETpPUS B
IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP,
OCh H IUIOCKOCTh CHMMETPHH  (QUTYpPBI, CBOOOJHO
OIIEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOpJMHATaM B IPOCTPAHCTBE; BBINOJHATH JCHCTBUS HaJ
BEKTOpaMM;  pewmarb  3aJaud  Ha  JI0OKa3aTelIbCTBO
MaTeMaTHYeCKHX OTHOIIEHUH u HaXO0XJCHHE
TFEOMETPUUECKUX BEJIWYHMH, NPUMEHS H3BECTHBIE METOMbI
MpU pEeHIeHHH MaTeMaTHYeCKUX 3ajad MOBBIIICHHOIO U
BBICOKOTO YpPOBHSI CJIO)KHOCTH; IPUMEHSTH MpOCTEHIINE
MPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBl IIpM  pEIIEHUH CTEPEOMETPUYECKHMX  3a/ay;
W3BJI€KaTh,  NpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH
MHPOpPMAIMI0O O  TNPOCTPAHCTBEHHBIX  TI'€OMETPUYECKHX
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(durypax, NpenCTaBICHHYIO Ha 4YepTe)kaXx W PHUCYHKax;
MPUMEHSATH MOJYYCHHBIE 3HAHUS HA IPAKTHKE: CPAaBHUBATH U
AQHAJIM3UPOBATh PEAIbHBIC CUTyallMU, MPUMEHSITh U3yUYCHHbBIC
MOHATUS B MPOLIECCE IIOUCKA PEIICHUS MaTeMaTHYECKH
chopMyIUpPOBAaHHOW TPOOIEMBI, MOJEIUPOBATh PEATbHBIC
CUTyallUH Ha SI3bIKE TE€OMETPHUH, UCCIEA0BATH MOCTPOCHHbBIE
MOJIEIM C HCIOJIb30BAHUEM TE€OMETPUYECKUX TMOHITHH H
TEOpeM, ammapara ajreOpbl, perarh MPAKTUYSCKUE 3aJ[auH,
CBSI3aHHBIE C HAXOXJIEHHUEM TIE€OMETPUUYECKUX BEJIUYUH;
UMETh TIPEJCTAaBJIICHUsS 00 OCHOBHBIX OJTamax pa3BUTHUSA
reOMETPUM KaK COCTaBHOM YacTH (yHAaMEHTa pPa3BUTHUS
TEXHOJIOTHI;

- CBOOOJHO OINEpUpPOBaTh TOHATHSAMH, CBSI3AHHBIMH C

HWIAHAPUYECKOM, KOHUYECKOU u chepudeckoit
MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJTYYSHUS;0NIEPUPOBATHh TTOHATUSIMU, CBI3aHHBIMU C TEJIaMU
BpalICHUS: HUATUHIPOM, KOHYCOM, cdepoit u

[IapoOM;pacro3HaBaTh Tejda BpamleHus (UWIMHAD, KOHYC,
chepa u map) u OOBACHATH CMOCOOBI TOJY4EHHUS Tel
BPAICHUS;KIIACCH(PUIINPOBATh  B3aUMHOE  PACIOJIOXKECHHE
chepbl M IUIOCKOCTH;BBIYMCIATH BEJIUYMHBI 3IIEMEHTOB
MHOTOTPAaHHHKOB W TEJ BpameHus, OOBEMBI W IUIOIIAIN
MOBEPXHOCTEH  MHOIOIpDAaHHMKOB M TeJl  BpalleHus,
T€OMETPUYECKUX TeJI C NpUMEeHeHuEeM (HOopMyI;CBOOOTHO
OIEepHPOBATH NOHATHSIMM, CBI3aHHBIMU C KOMOWHAIUSIMU TEI
BPAIICHUS. © MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIMCAaHHBIN B
chepy M ONMHUCAHHBIM OKOJIO cdepsl, cdepa, BOUCAHHAS B
MHOTOTPpAaHHWK  WJIM  TeJIO  BpalleHWs;  BBIYUCIATH
COOTHOIIEGHUS  MEXAYy IUIONaJsIMU  TOBEPXHOCTEH U
00béMamMH MOAOOHBIX TeJ; U300pakaTh U3ydaeMble (QUTYPBHI,
BBINOJIHATH (BBIHOCHBIE) IIJIOCKHE YEpPTEeKU W3 PUCYHKOB
MPOCTBIX OOBEMHBIX (UIYp: BUI CBEpXy, COOKY, CHHU3Y,
CTPOUTH CeUeHHs Tel BpaIlCHUS; U3BJICKATh,




46

MHTEPIPETUPOBATL U MNPeoOpa3oBbIBATH HMHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX ¢burypax,
MPEJICTABICHHYI0 Ha 4YepTeXaX W pPHCYHKax; CBOOOIHO
OIIEPUPOBATH IIOHATUEM BEKTOP B IPOCTPAHCTBE; BBINOJIHATH
ONEpalK HaJl BEKTOPaMU; 3aaBaTh IJIOCKOCTh YPABHEHUEM
B JICKapTOBOM CHUCTEME KOOPJAMHAT; PEIIaTh T€OMETPUYECKUE
3a/layd  Ha BBIYMCJIEHUE YIVIOB MEXIYy IMpPAMBIMA U
IJIOCKOCTSIMHM, BBIYMCIIEHUE PACCTOSHUM OT TOYKU J0
IJIOCKOCTH, B  LEJIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOpJMHATHOIO  METoJa IMpU  pPELIEHUH;  CBOOOIHO
ONEpPUPOBATHh NOHATUSAMHU, CBSI3AHHBIMU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH; BBINOJHSITH
M300paXeHUs MHOTOIPAaHHUKOM M TeJl BpalleHHUs Mpu
[IapaJUIEJIbHOM ~ IIEPEHOCE,  LEHTPAIBHOM  CHUMMETPHH,
3epKaJIbHOW CUMMETPHUH, IMpPU IOBOPOTE€ BOKPYI MPSAMOU,
npeoOpa3oBaHus noaoous; CTPOUTH cedyeHust
MHOTOTPaHHMKOB M TEJ BpAIICHHA: CEYEHMs] LMIMHApA
(mapannenbHO W NEPIEeHAUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasutebHOE OCHOBAHMIO U MPOXOJSIee Yepe3 BEepIINHY),
CEYEeHM I1apa; UCIOJIb30BATh METO/bI IOCTPOCHUS CEYEHUM:
METOJ CJIEA0B, METOJ BHYTPEHHErO MIPOCKTUPOBAHUS, METOL
MIEPEHOCA CEKYIEH IIOCKOCTH; TOKa3bIBaTh T€OMETPUYECKUE
YTBEP)KICHUSI; MPUMEHATh TeoMeTpuueckue (akTel s
pelIeHUsT CTEPEOMETPUYECKHMX 3a4ad, IPEeAnoararoniux
HECKOJIBKO WIaroB pEIIECHHs, €CIU YCJIOBUS NPUMECHEHUS
3aJaHbl B SBHOM M HEIBHOW (¢opme; pemiaTh 3ajadyd Ha
JI0Ka3aTeJIbCTBO MaTEMaTHYECKHUX OTHOIIEHUH u
HaxOXJICHHE  TEOMETPUYECKHX  BEIWYMH;  IPUMEHSATH
IIPOrPaMMHBIE CPENICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBl IIPM  PEIICHHMM CTEPEOMETPUYECKUX  3a]1ay;
MPUMEHATH TMOJYYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH,
aHAIM3MpPOBaTh M  OLICHMBAaTh  pEaJbHbIE  CUTYyalluH,
IIPUMEHSTh W3YYEHHBbIE MOHSTHS, TEOPEMBI, CBOWCTBA B
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nporiecce MIOUCKA pereHus MaTeMaTHYECKU
chopMyIIUpPOBaHHON TMPOOIEMBI, MOACIUPOBATH peaTbHbIC
CUTYaIlMHd Ha SI3bIKE TEOMETPUH, UCCIIENIOBATh MOCTPOCHHBIC
MOJICJIA C KCIOJIb30BAHHEM T€OMETPUYCCKHX TMOHITUNH U
TEopeM, armapara ajareOpbl, penarth MPaKTUYeCKUe 3a/1auH,
CBSI3aHHBIC C HAXOXKICHUEM TI'E€OMETPUYCCKUX BEJIHUMNH;
UMETh TIpPEJCTaBICHUST 00 OCHOBHBIX OJTamax pa3BHTHUS
rEOMETPHHM KaK COCTaBHOW YacTH (yHJaMEHTa Pa3BHTHS
TEXHOJIOTHH.
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4.2. CTpykTypa ¥  mnpUMepPHOe  COAep:KaHHe  OIE€HOYHBIX
MATEPHAJIOB VISl TPOMEKYTOYHOH aTTecTalui MO0 Y4eOHOMY MpeaMeTy
«Marematuka»

[IpomexxyTouHOM aTTecTtanyel no y4deOHoOMy mpenMery «MaremaTtnkay
ABIeTCs dKk3aMeH. [l mpoBeneHus SK3aMeHa pa3padaThIBalOTCS KOHTPOJIBHO-
OLICHOYHBIE CPECTBA.

DK3aMeH OpPHEHTHPOBAaH HA MUCHBMEHHYIO (OpMY MpOBEIEHUsS, KOTOpas
BKJIFOYAET MMCbMEHHOE PELICHUE 3aauH.

Ha BrImonmHEeHWE MHUCHhMEHHOW HSK3aMEHAITMOHHOW PabOThI MO MaTEMaTHKE
naercs 4 actpoHoMHuYecKuX yaca (240 MUHYT).

DKk3aMeHanroHHas padora coctout u3 10 3amaHuii.

[Ipu BbITIOJIHEHUHU 3aJaHUI TPEOyeTCs MPEACTABUTh X0/ PEIICHHS U yKa3aTh
MOJYYEHHBIA OTBET.

[IpumepHbIii IepedeHb BOMPOCOB (TEM) JJIsl MOJTOTOBKH K DK3aMEHY:

| cemecTp

1. Omnpenenenue NEenbIX U palOHAIbHBIX, I€HCTBUTEIBHBIX YHCEI

2. Omnpenenenue npoueHta. HaxoxaeHue MpoueHTa OT Yucia, Yuciia 1o
MPOLICHTY

3. Omnpenenenue MoayIs yucia

4, Onpenenenne KOMIUIEKCHOTO yncia. CloKeHHe KOMIUIEKCHBIX YUCET.
YMHOXEHHE U IeJICHUE KOMIUIEKCHBIX YUCE

S. ["'eoMeTpuyeckoe npecTaBIeHNE KOMIIJIEKCHBIX YHACET

6. Onpenenenue pairnaHHON MeEpPBI yria, CHHyCa, KOCUHYCa, TAHI'€HCa U
KOTaHIreHca uncia. BpamarensHoe nBrmxeHue. YuciioBas OKpy>KHOCTb

7. 3HaueHus] TpUroHoMmeTrpuyeckux (pyHkmuit st yrios 30°, 45°) 60°,
90°

8. JlokazarenbCcTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB,

dbopMy1 npuUBeICHHUS.

9. 3anuch (opMmyn CcuUHyca W KOCHHyca JBOMHOro yria; (opmyn
MOJIOBUHHOTO yTia

10. 3amuce ¢opmyn cuHyca, KOCUHyca M TaHT€HCAa CyMMBbl U Pa3HOCTU
JIBYX yTJIOB

11. IIpeoOpa3zoBaHusi CyMMbl TPUTOHOMETPUYECKHMX  (YHKIMHA B
NPOM3BEICHNE W TPOU3BEACHHUS B CyMMYy. BpIpakeHHE TPHUTOHOMETPHUECKHUX
(GYHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa

12. ®ysknus y = SIN X U1y = €OS X, MX OCHOBHbIC CBOMCTBA M TpaduKu.
Oynkunu y = tg X, y = ctg X, ux cBoicTBa U rpaduku
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13. Omnpenenenue apkcuHyca, apKKOCHMHYCa, AapKTaHI'€HCAa 4Hucia.
Pemenue npocTelmmux TpPUroHOMETPUUECKUX YPaBHEHUN

14. PemeHue mpocTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

15. Omnpegenenue (yHKUIUU, €€ OOJACTH ONpEeAeNeHUS W MHOXKECTBa
3HaueHui; rpaduxa ¢ynkuuu. [locTpoenune rpadukoB GYHKIUN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMU

16. 3amuce CBOMCTB (PyHKUMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTb,
OTrPaHUYEHHOCTh, MEPUOJUYHOCTh. HaxokiaeHne NpoMEeXYyTKOB BO3pacTaHUs U
yObIBaHUS, HAUOOJIBIIETO U HAMMEHBIIIETO 3HAUEHUS, TOUEK IKCTpEMyMa

17. Omnpenenenue  obOpatHbix  Gynkuuil. Haxoxnenue — obmactu
omnpezneneHuss U obnactu 3HaueHuil oOpatHou (yHkimu. Iloctpoenue rpaduka
oOpaTHOI QpyHKIUN

18. IlpeoOpazoBanme rpadukoB. Pemienue ypaBHeHUH TrpaduuecKuM
cnocoboM. Penienne HepaBeHCTB rpad)uyecKuM CocoOoM.

19. Omnpenenenue KOpHs N-0H CTETIEHU U €T0 CBOWCTB.

20. IIpeobpazoBaHue MppanoOHaIbHBIX BbIpa)KEHUN. BpIuncieHne KopHs
U3 KOMIUIEKCHOTO YHClia

21. Omnpenenenne Jorapudma, JIECITHUYHOTO U HaTypaJbHOTO
jgorapudma. 3amuch OCHOBHOTO Jorapudmmueckoro ToxkaecTBa. (CBoicTBa
norapudmos. [lepexoa Kk HOBOMY OCHOBaHHIO

22. Onpenenenne  ¢yHkuuu. HaxoxaeHnwe  3HaueHUN — QYHKIUU.
[TocTpoenue rpadukoB IMHEHHON, KBAAPATUIHOW PYHKITUN

23. IlokazarenpHast QyHkiusi, ee cBoiictBa [locTpoenue rpaduka
MOKa3aTeIbHON (DYHKIIHH

24. Jlorapubmuyeckas (yHKIuMsA, ee cBoicTBa. llocTpoenne rpaduxos
aorapupMuyeckux QyHKIHMA

25. Tloka3aTenbHble YypaBHEHHs, HEPaBEHCTBA. PeleHne pa3mTuvHbBIX
BUJIOB NTOKa3aTeIbHBIX YPaBHEHU, HEPABEHCTB, CUCTEM

26.  Jlorapubmuueckue ypaBHEHUS, HEPaBEHCTRBA. CucrtemMbl
JorapuMUYECKUX YpaBHEHUH. AnTOopuTM  pemieHus:  JorapuGMHUUECKHX
HEPABCHCTB

Il cemecTp

1. Pacrnosiosxkenre npsiMbIX M TNIOCKOCTEN B TPOCTPAHCTBE

2. [TapaiuteTbHOCTH NPSIMBIX B MPOCTpaHCTBE. [lapajuiebHOCTh IPSAMON
Y TUIOCKOCTH

3. [TapannenbHOCTh MIIOCKOCTEN

4, Ky6 u ero ceuenusa. Yroia Mexnay ABYMs NPSAMBIMU. YTOJ MEXIY

HpHMOﬁ H IINTTIOCKOCTBIO
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5. [TepnieHauKyIApHOCTD IPSIMBIX B IPOCTPAHCTBE.
[TepnieHauKyYIApHOCTD MPSIMON U TUIOCKOCTH

6. Teopema 0 Tpex mnepneHaMKyspax. JIByrpaHHeli  yrou.
[TepnieHAUKYISIPHOCTD IUIOCKOCTEN

7. OnpeneneHne OCHOBHBIX NOHATHII KOMOMHATOPUKH: MEPECTaHOBKH,
COUYETaHUs, pa3MELEHUS

8. 3aauM Ha MOJICYET YKMCIia pa3MEIIEHNH, IEPECTaHOBOK, COUETaHU

Q. 3anuce  Qopmynbl  OuHomMa  HploToHa.  AHanu3  CBOMCTB

OMHOMHUHAJILHBIX KOA()PUIIHIESHTOB

10. CsaoiicTBa OMHOMUHANBHBIX KO3 puimenToB. Tpeyronsuuk Ilackans

11. JlexapToBa cHCTeMa KOOpAMHAT Ha IUIOCKOCTU. OmnpeneneHue
BEKTOpPa, MOJYJI BEKTOpa

12. PaBencTtBo BekTOpoB. CIIO)KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
YHUCIIO

13. Paznoxenue BekTopa 1Mo HampaBieHusM. OmpeaesieHue yria MexIy
JIByMSI BEKTOpaMu

14. BebluucieHwe KOOPAMHAT BEKTOpA, CKAJISIPHOTO IPOU3BEIACHUS
BEKTOPOB

15. Pa3noxeHue BekTOpa IO KOOPJIWHATHBIM BeKTOpaM. BBenenue
(bOpPMYIIBI PACCTOSIHUS MEXITY ABYMS TOUKAMH

16. BniBoa ypaBHEHHI cephbl, IITOCKOCTH U MPIMON

17. OrmpeneneHue MHOTOTPAaHHMKA ¥ €0 OCHOBHBIX  DJIEMEHTOB.
Onpenenenue W TMOCTpPOEHUE MPSMON W HAKIOHHOW mpusmbl.  OmnpeseneHue
ITPaBUJILHOU IPU3MBbI

18. Ompexenenne 1 MOCTpOEHUE apaieenuneaa, Kyoa

19. Cummerpun B KyOe, B mapajuiefienurene, B MpU3Me U NHUPaMUJE.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20. OrmpeneneHre W TOCTPOCHHE MUPAMUIbI, TPABWIHHOW MHUPAMUIBI
YCEUCHHOU MUPaMUJIbI, TETPAdIpa

21. IlpaBunbHble MHOTOTpaHHUKH. [IpeicTaBieHuMe O TPaBUIBHBIX
MHOTOTpaHHHUKAX (TeTpa’ap, Ky0, OKTadp, J0/1eKa’p U UKOCadP)

22. Omnpenenenue u rpaduueckoe nzodpaxxkenue: chepsl, eHTpa chepsl,
paanyca cdepsbl, TuameTpa chepbl

23. Omnpenenenue u rpaduyeckoe M300pakeHUe: Imapa, IEHTpa Iapa,
paanyca mapa, Juamerpa mmapa

24. YpaBHeHue cdepbl, BBIBOJ YpaBHEHUS C(hepbl B TPSIMOYTOJBHOMN
CUCTEME KOOPJUHAT
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25. BzauMHoe pacrojioxkeHue chepbl U IJIOCKOCTH: HE MMEIT OOIIUX
TOYEK, MMEIOT MHOXXECTBO OOIIMX TOYEK, OgHa oO0mIas Todka. [ 'padudeckoe
u300pakeHne

26. KacarenmpHas 1mIOCKOCTh K cdepe: Teopema, 10Ka3aTelIbCTBO,
oOparTHas TeopemMa

27. Ilnmomank chepsr

28. Ormpegenenue KacaTelbHOU K cpepe, TOUKH KacaHus

29. BzaumMHOe€ pacrosioxeHue npsaMon u chepbl

30. IIIapoBoii cerMeHT

31. IIapoBoii cexTop

32. IllapoBoii cioi

33. Ompenenenue u rpadpudeckoe M300pakeHHE: MITHHIPA, 00Pa3yIOITNIX
WIMHIPA, OCH IWIIMHIpPA, OCHOBAHWU LWJIMHIPA, BBICOTHI LWJIMHIApA, pajnyca,
JuaMeTpa [MUWINHIpA.

34. Omnpenenenne u rpaduyeckoe H300paKEHUE: OCEBOTO CEUCHUS,
CEUEHUs WINHJPA NEPIEHIUKYIIPHON K OCH MIIOCKOCTHIO.

35. IIpsamoii KpyroBo MUIHHIP.

36. PaszBeprka 00KOBOI MOBEPXHOCTH IMIHH]IPA.

37. @opmyna miomaai O0OKOBOM MOBEPXHOCTHU IIMIIUHIPA.

38. @opmyna mIomaa MOJTHON MOBEPXHOCTH LUINHIPA

39. Omnpenenenne u rpaduueckoe M300pakeHHE: KOHYCa, 0Opa3yrOIIMX
KOHYCa, OCH KOHYCa, OCHOBaHHUsI KOHYca, BEPILMHBI KOHYca, OOKOBOM MOBEPXHOCTU
KOHYCa, BBICOThI KOHYCa, CEUE€HHUs KOHYCA.

40. OmnpeneneHue OOKOBOM, IMOJHOM TOBEPXHOCTH KOHYca, QopMya
HaXO0XJICHUS TUIOMIAId OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41. Onpenenenue u rpaduyeckoe H300paKEHHUE: YCEUEHHOro KOHYcCa,
OCHOBaHMIl yCEUYEHHOTO KOHYyCa, BBICOTHI YCEUEHHOTO KOHyca, OOKOBOM
MOBEPXHOCTU YCEUEHHOI'0 KOHYCa, 00pa3yoIuX YCEUEHHOTO KOHYCa.

42. Omnpenenenue OOKOBOM, MOJHOW MOBEPXHOCTH YCEUEHHOTO KOHYCA,
dbopMyna HaxoXIeHUs TUIoHIaad OOKOBOM, MOJIHON MOBEPXHOCTH YCEUEHHOTO
KOHYcCa

43. Ornpenenenue MNPOU3BOJHONW (PYyHKIHUHM, €€ TEOMETPUYECKOro U
¢usnueckoro cmeicia. M3ydenwe mnpaBun u  Gopmyn auddepeHIupoBaHUs
OCHOBHBIX 3JIEMCHTAPHBIX ()YHKITHIA

44. OmnpeneneHue BTOPOM MNPOU3BOJHON, €€ TEOMETPUYECKOTO U
bu3ndeckoro cmbicia. BpluucieHwe NpPOU3BOMHON  0OpaTHOM M CIOXKHOM
byHKIIUN

45. BeBox ypaBHeHusi KacarenpHOW. IIpuMeHeHHe MpPOU3BOAHOU K
UCCJICIOBAaHHIO (DYHKITHH U TOCTPOCHUIO TPAPHUKOB
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46. OmnpeneneHue nepBooOpa3HOM, HEONPEIEIEHHOTO U ONPEAEICHHOTO
WHTErpana

47. llpumeHeHHE ONpPENEIEHHOTr0 MHTErpaia sl HaXOKICHUS IUIOLIaau
KpUBOJIMHENHON Tpaneuuu. @opmyna Herotona—IJleitonna

48. T'eoOMETpUYECKHI CMBICI OMPENEIICHHOr0 WHTErpayia. BhraucieHne
IUIOIIAJIEN KPUBOJIMHENHBIX TPAIICLUI

49. Bpruucnenne obObema KybOa, MPSIMOYTOJIBHOTO MapalieenuIesa,
MPU3MBI, LIWJIMH]pA

50. Beluucnenue oObeMa MUpaMUJIbI, KOHYyCa, IIapa

51. BpluucneHue MmIONIAANU MOBEPXHOCTH MUWIMHPA, KOHYCa, CPepbl

52. OmpeneneHue CcOOBITHS, BEpPOATHOCTH COOBITHSA. ClOXKEHHUE U
YMHOX€EHHE BepoATHOCTeN. Mcnbitanusa bepryinm

53. JluckpetrHas cimydyaiiHas BeIWYHHA. 3aKOH PACHpPEEICHUs CIIydaiiHOM
BEJTUYMHBI

54. IIpeobOpa3oBaHre ypaBHEHUN U HEPABEHCTB B PABHOCUJIbHBIE JJAHHBIM.
Pemenue panyoHanbHbIX, HPPALMOHAIBHBIX, IOKA3aTENIbHBIX, JIOTAPU(PMUUECKHUX,
TPUTOHOMETPUUYECKUX YPAaBHEHUI U ypaBHEHUH C MapaMeTpaMu

KpuTepun oieHKH BbINOJIHEHUSI PA0OThI

OI_IGHKa Komuuecto 3aI[aHHI>i, BBITIOJTHCHHBIX IIPABUJIBHO,

HEO0OXOIMMOE JIJISl TIOJTYYCHHS OLICHKHU

4 n MeHee
(HeyIOBIIETBOPUTEIIHHO)
(YIOBIETBOPUTEIHHO) 5-6
(xoporo) 7-8

(oTIMYHO) 9-10
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