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1. OBIIASI XAPAKTEPUCTUKA PABOYEN NPOT'PAMMBI YYEBHON
JAUCIUIIVIMHBI «O 07TMATEMATUKA>

1.1. O6saacThr NpUMeHEeHNsI IPUMEPHOI POrpaMMbI

Pabouast mporpamma yueOHOW AMCHUILUIMHBI SBJISIETCS YaCThIO MPOTPAMMBbI TOATOTOBKHU

crienanucToB cpeanero 3seHa B cooTBeTcTBUU ¢ PI'OC CIIO mo cnernumansHoctu 44.02.04

CHGI_II/IaJ'ILHOG JOIIKOJIBHOC O6pa3OBaHI/Ie, YTBCPIKACHHOI'O IIPUKa30M MI/IHI/ICTepCTBa 06pa30—

BaHus U Hayku Poccuiickoit ®enepanuu Ne 687, 3aperucTpupoBaHHOro MUHHCTEPCTBOM HOC-

Ty 18.10.2023 Ne 75639

1.2. MecTO TUCHUIJIMHBI B CTPYKTYpPe OCHOBHOM npogeccuoHalIbHOI 00pa3oBaTe/bHOI

nporpaMmmbl: JUCHUIIJIMHA BXOAHUT B 06m606p330BaTe.ﬂbﬂblﬁ HHUKJI.

1.3 lleab u niiaHupyeMble pe3yJibTaThl 0CBOCHHS AUCIUNIMHbI:

B pamkax

YMCHUSA U 3HAHUSA

IPOrPaMMBI

yqe6H0171 AUCHHUITIMHBI O6y‘IaIOH_[I/IMI/IC$I OCBAaHBAIKOTCA

- BBISBJISITH 3aKOHOMEPHOCTU U IPO-
TUBOpPEYMS] B pPacCMATPUBAEMBIX sIBIIE-
HUSIX;

- pa3BuUBaTh KpPEATUBHOE MBIIIJICHUE
NIPY PEIICHUH XU3HEHHBIX MPOoOIeM

- BJaJeTh HaBBIKAMU Y4EOHO- UCCIIE-
JIOBATEJIbCKOM Y TMIPOEKTHOW JEATEIbHO-
CTH, HABBIKAMU pa3peIIeHHsl MPoOIeM;

- YMETb NIEPEHOCUTH 3HAHMS B MO3Ha-
BaTEIbHYI0O M MPAKTUYECKYI0 00JacTH
KU3HEIEATEIIbHOCTH;

YMEThb MHTETPUPOBATh 3HAHUSA U3 pa3-
HBIX IPEIMETHBIX 00J1acTel;

- BBIIBUTAaTh HOBBIE WJIEH, MpeIJIaraTh
OpUTHMHAJIbHBIE MOJAXOJbl M PpELICHHUS;
U CHOCOOHOCTh WX HCIONb30BaHUS B
[IO3HABATEIIBHOW M COLMAIBHOM IIPAK-
THKE

- COBEpIICHCTBOBAHHME SI3BIKOBOM W
YUTATENIbCKON KYJIBTYPhl KaK

Kon
Ymenus 3Hanns
OK
OK 03, OK04, I[IEHHOCTHU MacTEepCTBa, przlon}o6ne. BacMbIX B paMKax JUCIH-
OK 05, OK 06, - CaMOCTOSTENIHHO (OPMYITUPOBATH U | IUIMHBL:
OK 07 aKTyaJIn3upoBaTh
-BJIAJETh METOJAMM JIOKa3a-
npoOieMy, paccMaTpUBaTh €€ BCECTO-
TEIBCTB, aJTOPUTMAMU pe-
pOHHE;

HICHHUs 3a]a4, yMeHue Qop-
MYJHpOBaTh  ONpEIENICHHUS,
AKCUOMBI M TEOPEMBI, MpH-
MEHSTh UX, IPOBOJUTH JOKa-
3aTeNIbHBIE PACCYXICHHUS B
XO/JIe pelIeHus 3a/1a4;
-cBOMcTBa apumernye-
CKOTO KOpHSI HaTypaJib-

HOM CTEICHU,

- CBOMCTBA CTEIICHHU C
palroHaIBHBIM MOKa-
3areneM;

-cBoIicTBa Jorapu(PMoB U
OCHOBHOE JIOTapu(pMuye-
CKO€ TOXKJECTBO;

- OCHOBHbBIE TPUTOHOMET-
pudeckue GopMyIbl;

- Ta0OaMIIa TPOU3BOIHBIX
AIIEMEHTAPHBIX (PYHKITHIA;

- YMETb ONEepHpPOBATh MO-
HATUSAMU: CITy4alHbINA




OTIBIT U CITy4yaifHOe cOObI-
THE, BEPOSITHOCTD CITydai-
HOT'O COOBITHS; YMETD BbI-
YHUCIIATH BEPOATHOCTD C

UCTIOJIb30BaHUEM
CpeACTBA  B3aUMOJCHUCTBHA  MEXIY | rpadu4ecKux METO/I0B;
JIOBMM M ITO3HAHMS MHUDA, MPUMEHSTh (HOPMYIIBI CJO-
- CaMOCTOSITE/IBHO  OCYIUECTBIATH 1IO- | sxeHpsl 1 YMHOXKCHUS BEPO-

3HABATENBHYIO JIEATEIbHOCTh, BBISBISTH
mpobsemMbl, CTaBUTbU  (HOPMYITUPOBAThH
COOCTBEHHBIC 33/1a4d B o0pazoBa-
TEIbHOU JACSITEIbBHOCTH W JKU3HEHHBIX
CUTYaLUsX;

- OBJAJICHUE HaBbIKAMU Yy4eOHO- HC-
CJIEIOBATEILCKOM, IMPOEKTHOH U COIH-
aIbHOU JIEATEIbHOCTH;

- OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCEX
chepax XKHU3HU;

- pa3BEepHYTO M JIOTMYHO M3Jaratb CBOIO
TOYKY 3pEHUS;

C UCTIOJIb30BAHKUEM SI3bIKOBBIX CPEJ/ICTB;

- TOTOBHOCTb K TYMaHHUTapHON W BO-
JIOHTEPCKOU 1EATEIBbHOCTH;

- OBJaJ€HUE HaBbIKAMU Yy4eOHO- HC-
CJIEI0BATEIbCKOM, IMPOEKTHOM M COLMU-
aJIbHOU IEATCIbHOCTH;

YMETh MEPEHOCUTh 3HAHUS B MO3HaBa-
TEIbHYIO W MPAKTUYECKYIO OOJACTH JKU3-
HEJEATEIbHOCTH;  IIpeaaraTb  HOBBIE
MIPOEKTHI, OLIEHUBATH UJIEU C MO3UIUU
HOBU3HBI, OPUTUHAIBHOCTH.

ATHOCTEH, KOMOWHATOPHBIC
dakTel U Gopmynsl TIpU pe-
IICHUH 33]a4;

aKCHOMBI CTEPEOMETPUU
-yMETh ONEpUPOBATH TOHS-
TUSMU:  TOYKa, MpsMas,
TUIOCKOCTh, TPOCTPAHCTBO,
JIBYTpaHHBIN YTOJI, CKpellu-
BaIOMINECS NPSIMBIE,
napajuieIbHOCTh U
MEePIEeHANKYISIPHOCTh  TIpS-
MBIX W IUIOCKOCTEH, Yroi
MEXIy TpPSIMBIMH,  YTOI
MEXJy OpsSAMOM U IJIOCKO-
CTBIO, YTOJ MEXIY IIOCKO-
CTSIMH, PACCTOSHUE OT TOY-
KA JI0 TUIOCKOCTH, PaccTos-
HUE MEXIy NpSMBIMHU, pac-
CTOSTHHE MEXTY TUTOCKOCTSI-
MU;

- YMETh OINEPHUPOBATH TOHS-
THUSIMH: MHOTOTPaHHHK, Ce-
YeHHe MHOTOTPaHHHKA, KYO,
napajuiefienunesn, Mpu3Ma,
nupamuaa, ¢urypa ©u I1o-
BEPXHOCTh BpALICHHUS, IH-
JUHIpP, KOHYC, map, cdepa,
cedeHus Qpurypsl BpalieHus,
TUTOCKOCT, Kacaromascs
cdepbl, UWIMHIpPA, KOHYCA,
IUIOIIA/lb TTOBEPXHOCTU IH-
pamMuabl




2. CTPYKTYPA M COAEP)KAHUE YUYEBHOU JUCITATLINHBI

Bup yueOHoii padoThl O0bem B yacax

O0bem o0pa3oBaTeIbHOI MPOrPaMMbl Y4eOHOM AUCHUIINHBI 338

B T.4. B (pOpMe NPAKTHYECKOI MOATOTOBKH

BT. 4..

TEOpETHUECKOe 00yUeHUE 76

IIPAKTUYECKUE 3aHATHUSA 254

B.T.4.:

npodeccnoHanbHO-OPUEHTUPOBAHHOE COJIEPIKaHUE 38

Koncynomayuu 2

IIpoMe:xyTOUHASI aTTECTALMS DK3aMEH 4




2.1. TemaTHuecKkuii MJjaaH u coacp:kaHue TUCHUIINHBI

Conep:kanue yueOHOro MaTepuajia (0CHOBHOe 1 PodeccuoHaAIbHO-
HaumeHoBaHue pa3aesioB N Oo0bem dopMupyembie
OPHEHTHPOBAHHOE), 1a00paTOPHbIE H MPAKTHYECKHE 3aHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPH HAJTUYMH)
1 2 3 4

OcHoBHoOe cofepKkaHue
Paznen 1. IloBTopenme
Kypca ) MAaTeMaTHKH OK-01, OK-02,
OCHOBHOI1 IIKOJIbI OK-03, OK-04,
Tema 1.1 Copnepxanue yueOHOT0 MaTepuaia OK-05. OK-06
[ensb u 3agau¥ | bazoBble 3HAHMS W YMEHUS 1O MaTeMaThke B MPO(EecCHOHATBbHOM U B 2 OI&— 07 ’
MaTeMaTUKU IPY | TIOBCEAHEBHOMN JESATEIbHOCTH. TIK.1
OCBOCHUHU CNELHUATBHOCTH | [IpakTH4YecKoe 3aHsITHE 2
Tema 1.2 Coneprxanue yueOHOro MaTepuaia
Uucna u  BeuKMCcaeHUs. | JleHCTBUS HAJ MOJTOKUATEIbHBIMUA M OTPUIIATEIbHBIMHU YHCIIaAMH, OOBIKHOBEHHBIMHU H 2
Bripaxenus U | JECSITUYHBIMH JPOOSIMHU.
npeodpazoBaHus JeiicTBus co cTeneHsMu, GopMyIIbl COKPAILIEHHOTO YMHOKEHUSI.

IIpakTHyeckoe 3aHATHE 2
Tema 1.3. IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coaepixaHue (conepxanue
['eomeTpHs HA IUIOCKOCTH | MPHUKJIATHOTO MOTYJIs1)

Bupsl minockux Guryp v ux miomamib.

[TpakTHKO-OpUEHTHPOBAHHBIE 3a/1a4H B KypCe Fr€OMETPUH Ha IUNIOCKOCTH 2

IIpakTn4yeckoe 3ansiTue 2
Tema 1.4 Coneprxanue yaeOHOTO MaTepraia

! Otpaxaetca eamHumua MK, dbopmupyemas npuknagHbim moaynem (NpodeccnoHaibHO-0pUEHTUPOBAHHbBIM coaepXaHmem) B cooTseTcTBuK ¢ PIOC peannsyemol
cneumanbHocTm/npodeccun Cro



HpOHeHTHI)Ie BBIYHMCJIICHUA

[IpocThie mpoLIeHTHI, pa3Hble CIOCOOBI UX BhIYHUCIICHUS. CII0KHBIC TPOIICHTHI

IIpakTn4yeckoe 3ansiTue

Tema 1.5
YpaBHEHHUsI U HEPABEHCTBA

Coneprxanue yaeOHOTO MaTepraia

JluneiiHble, KBalpaTHbIE, TPOOHO-TMHEWHBIE YPABHEHUS U HEPABEHCTBA

IIpakTn4yeckoe 3ansiTHE

Tema 1.6
Cucrembl ypaBHEHMH U

Copnepxanue yueOHOro MaTepuaia

CrniocoObl pelieHus cucTeM JUHEeHHbIX ypaBHeHUH. [lonsTusa: matpuma 2x2 u 3x3,

HEPaBCHCTB onpeaenutenb marpuipl. Meton INaycca. Cuctembl HEIMHEWHBIX YpaBHEHHM.
Cucrembl HEPaBEHCTB
IIpakTHyeckoe 3ansATHE

Tema 1.7 Conepxanne yueOHOTO MaTepuaia

BxonaHo# KOHTPOJIB

Boruncnenuss u mpeoOpa3oBaHus. YpaBHEHUsS M HepaBeHCTBa. ['eomerpus Ha
IUIOCKOCTH

KonrponbHas pabora

Paznen 2 Ilpsambie nun

IUIOCKOCTH B
NMPOCTPAHCTBE

Tema 2.1. Coneprxanue yaeOHOTO MaTepraia

OcHOBHbIE noustust | [lpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsiMasi, MJIOCKOCTh, MPO-
CTEepEOMETPUH. cTpaHncTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpui. [lepecekaromuecs, napaieibHble

Pacnionosxenue npsMbIX u
IUIOCKOCTEN

U ckpemuBaromuecs: npsimeie. [Ipr3Hak U CBOMCTBO
CKpEIMBaIOIMUXCs NMPsAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.

IIpakTn4yeckoe 3ansiTHE

Tema 2.2.
[TapamienbHOCTE HPSMBIX,
OpsIMOM M IUIOCKOCTH,
IUIOCKOCTEH

Copnepxanue yueOHOro MaTepuaia

[Tapannensubie npsimast U wIockocTh. Onpenenenue. [Ipuznak. CpoiicTBa (C 10Ka-
3arenbcTBOM). [lapamnenbubie minockoctu. Omnpenenenue. [Ipusnak. CpoiictBa (¢
JIOKa3aTeIbcTBOM). TeTpasp u ero aneMeHTsl. [lapaiienenumnen U ero JIeMeHTHI.
CBoiicTBa MPOTUBOMOJIOKHBIX T'paHel U JUaroHanei napauienenumnena.
[Toctpoenue ceuennii. Pemenue 3aaad.

HpaKaneCRoe 3aHdATHE

OK-01, OK-03,
OK-04, OK-07
IIK...




Tema 2.3. [lepnenau-
KYJISIPHOCTb IIPSIMBIX,
IPSIMOM U TNIOCKOCTH,

Coneprxanue yaeOHOTO MaTepraia

[lepnengukynsapusle npsmble. llapamnensHble npsiMble, NEPHEHAMKYJSAPHBIE K
m1ockocTh. [Ipu3Hak MEepHeHIUKYIIPHOCTH MPAMOM M IUIOCKOCTH. [lokazarenb-

IUIOCKOCTEN ctBO. Ilepnenaukynsap u HakinoHHas. [lepnengukynsapHsle muockocTu. IlpusHak
NEPIEHIUKYJIAPHOCTH IUIOCKOCTEN. Jl0Ka3aTeNbCTBO.
PaccTosiHus B mpocTpaHCcTBE
IIpakTn4yeckoe 3ansiTue
Tema 2.4. Conepxanne yueOHOTO MaTepuana
Teopema 0 Tpex >
Teopema o Tpex nepneHaukymsapax. /JJokazarenscTBo. Yrosl Mexay NpsIMOW HILIOC-
NEPIEHANKYIIApax

KOCTBIO. YTOII MCXKAY IIOCKOCTAMU

IIpakTHueckoe 3aHsaTHE

Tema 2.5. Iapan-
JIeNIbHbIE, TIePIeH-
TUKYISPHBIE,
CKPEITUBAIOIIHNECS MPSIMbIC

IIpo¢eccnonaIbHO-OPHEHTUPOBAHHOE
NPUKJIATHOTO MOYJIs1)

coep:KaHue (copep:xanue

Axkcuomsl  crepeomeTpud.  [lepneHIUKYISApHOCTH NOpPSIMOM U INIOCKOCTH,
[apajuIeIbHOCTh JIBYX MIPSIMBIX, NEPIEHIUKYIAPHBIX

NEPHNCHAUKYIISIPHOCTD IUIOCKOCTEH

IIJIOCKOCTHU,

HpaKTI/I‘leCKOQ 3aHATHE

Tema 2.6.

Pemenue 3anau. [Ipsameie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Coneprkanue y4eOHOTO MaTepHaa

PacnionosxeHue nmpsIMBIX M IJIOCKOCTEM B IPOCTpAHCTBE. llepneHauKyIIpHOCTE U
[apaJuIeIbHOCTD NPSIMBIX U IUNIOCKOCTEN. CKpELUBaIOLIUECs MPSMBbIE

KonTponbnas pabota

Pasznen 3. Koopaunartel u
BEKTOPbI

Tema 3.1

JlexapToBBl KOOpAMHATHI B
npocTtpaHcTBe. Paccrosinue
MEXAYy JBYMS TOYKaMHU.
Koopaunartsl cepennnbl
OTpe3Ka

Copepxanue yueOHOTO MaTepuana

I[eKapTOBI)I KOOPpAWHATBI B IIPOCTPAHCTBC. HpOCTCfIH.IPIC 3aJlaid B KOOpJAMWHATAax.
PaccrosiHue MCKAY ABYMA TOUYKAMH, KOOPAUWHATBI CECPCAUHBI OTPC3Ka

HpaKTI/I‘leCKOQ 3aHdATHE

OK-02, OK-03,
OK-04, OK-07
IIK...

Tema 3.2

Copnepxanue yueOHOTO MaTepuaia




BexTops! B IpocTpaHCTBE.
VYron Mexay BEKTOpamH.
CkanspHoe NMpou3BEICHHE

BexTops! B npocTpancTBe. CliojkeHUE U BHIYMTAHUE BEKTOPOB. YMHOXKEHHUE BEKTO-
pa Ha uucno. KoMmianapuele BeKTOpbl. CKaasipHOE NMPOU3BEACHUE BEKTOPOB. Pa3-
JIO’)KEHUE BEKTOpa IO TPEeM HEKOMIUIaHapHbIM BekTopaM. KoopaumHaThl BekTOpa,

BEKTOPOB CKaJISIPHOE MTPOU3BEACHHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEXy BEKTOPAMH, YroOJl
MEXy IPSAMOM U MJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH. Y paBHEHHE IIJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONPEACIUTENS 2X2
IIpakTH4yeckoe 3aHsATHE

Tema 3.3 IIpo¢eccnonaIbHO-OPHEHTUPOBAHHOE coJaepxaHue (conep:xanue

[TpaxTuko- NPHUKJIAJHOT0 MOLY.JIsI)

OpUEHTHPOBAHHbIE 3aJauH

KOOp,I[I/IHaTHaH IUIOCKOCTh. BrIamciienue paCCTOﬂHI/Iﬁ n HHOH.[&,I[GIZ Ha IINIOCKOCTH.

Ha KoopauHaTHOU | KonnuecTBeHHBIE pacyeThl

IJIOCKOCTH IIpakTHyeckoe 3aHsATHE

Tema 3.4 Coneprxanue yaeOHOTO MaTepraia

Permenue 3aj1a4. | JlekapToBBl KOOPAMHATHI B MpocTpaHcTBE. BekTopsl B mpoctpanctBe. ClioxeHue u

KOOp,[[I/IHaTBI 1 BCKTOPLIL

BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4Mcio. KomIiaHapHbIE BEKTOPBI.
CkansipHO€ NpoU3BEJCHNE BEKTOPOB. Pa3noxkeHne BeKTopa Mo TpeEM HEKOMILIaHAp-
HbIM BekTopam. [Ipocreiimme 3amaun B koopauHaTax. KoopauHatsl BeKTOpa, pac-
CTOSTHUE MEXAY TOUKaMH, KOOPAUHATBI CEPEANHBI OTPE3KA, CKAISIPHOE MPOU3BEIC-
HUE€ BEKTOPOB B KOOPJMHATAX, YrOJl MEXAY BEKTOPAMH, YIOJ MEXIy

MPSIMOM M INTOCKOCTBIO, YTOJI MEK]Y INIOCKOCTSIMU

IIpakTH4yeckoe 3aHsATHE

Pa3gen 4. OCHOBEI
TPUTOHOMETPHH.
Tpuronomerpuueckue
GyHkumnu

Tema 4.1 Tpuronomerpu-
yeckue QyHKIIMA  TIPO-
M3BOJIBHOTOYTJIa, YHCTIa.
Pagunanuasg u

Copnepxanue yueOHOTO MaTepuaia

Pannannas mepa yria. [IoBopoT Touku BOKpyr Haudaia koopauHat. OmnpexneneHue
CHUHYyCa, KOCUHYyCa, TAHT'€HCAa U KOTAHreHCa. 3HAKU CHUHYCa, KOCUHYCa, TaHT€HCA U
KOTaHT'€HCA MO0 YE€TBEPTSIM. 3aBUCUMOCTb MEXIy CUHYCOM, KOCHHYCOM, TAHT€HCOM

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...




rpagycHas Mepa yria

M KOTAaHI'CHCOM OJITHOI'O M TOT'O K€ yIJjia

HpaKaneCRoe 3aHATHE

Tema 4.2

OCHOBHBIC
TPUTOHOMETPHUUYECKUE
TOX/IECTBA.

DopMmyIbl TPUBEICHUS

Coneprxanue yaeOHOTO MaTepraia

Tpuronometpuyeckue Toxaecta. CHHYC, KOCUHYC, TAHT€HC M KOTaHTE€HC YTJIOB O
u - 0. DopMyIbl IpUBEICHUS

IIpakTnyeckoe 3ansiTue

Tema 4.3

CuHyc, KOCHUHYC, TaHI'€HC
CyMMBI U Pa3HOCTH [JBYX
YTJIOB

CuHYC ¥ KOCHHYC JIBOIHO-
ro yria. Gopmyssl MOJ0-
BHUHHOTO yTJIa

Conepxanue yueOHOTO MaTepuana

CymMa u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHUHYCOB. CHHYC M KOCHUHYC
nBoitHoro yria. @opmynel nojsoBuHHOro yria. [IpeoOpa3oBaHusi CyMMbI TPUTOHO-
METpUYECKUX (DYHKIMI B MpOM3BEJCHHE U NMPOU3BEACHMS B CyMMy. BbIpaxeHnue
TPUTOHOMETPUUYECKHX (PYHKIMN Yepe3 TAHITeHC MOJIOBUHHOTO

aprymenra. [IpeobpazoBaHus NIPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUIM

IIpakTn4yeckoe 3ansiTue

Tema 4.4
DyHKIMK, HUX CBOWCTBA.
CrrocoOb! 3aJaHHs
byHKIMMA

Conepxkanue y4eOHOTO MaTepHaa

OO6mactp onpeneneHuss 1 MHOKECTBO 3HaueHUW (pyHkiuil. YETHOCTH, HEYETHOCTD,
nepuoangHOCTh PyHKIMH. CriocoObl 3agaHus GyHKIIANA

IIpakTH4yeckoe 3aHsATHE

Tewma 4.5 Tpuronomerpu-
yeckue QyHKIUH, UX
cBoMcTBa UTpaduKn

Conepxkanue y4eOHOTO MaTepHaa

OO6nacTh ompeneseHrss U MHOXKECTBO 3HAYEHHUM TPUTOHOMETPUYECKUX (YHKIUH.
YérHOCTh, HEYETHOCTD, IEPUOJUUHOCTh TPUTOHOMETpUYECKUX (yHKuui. CBoiicTBa
u rpaduku GQyHKIUN y = cos X, y =sin X, y = tg X, y = ctg X.

HpaKTI/IquKOC 3aHATHE

Tema 4.6 [Ipeo6pazo-
BaHHE rpauKOB TPH-

Coneprxanue yaeOHOTO MaTepraia

Cxarue 1 pacTspkeHue rpauKOB TPUTOHOMETPUUYECKUX (YHKIUH.

TOHOMETPUYECKUX [TpeoOpa3oBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKLIUI

byHKIMI IpakTHYecKoe 3aHsATHE

Tema 4.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE coaepkaHue (copep:xanue
Onucanue NMPHUKJIATHOTO MOYJIs1)

[IPOU3BOJICTBEHHBIX Hcnonb30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (YHKIUNA B NMPO(heCcCHOHATBHBIX




IPOLIECCOB  C
rpaduxoB pyHKUIMN

IIOMOIIBIO

3aJadax

IIpakTn4yeckoe 3ansiTue

Tema 4.8

OOpatHbie
TPUTOHOMETPHUUYECKUE
byHKIMMA

Conepkanue y4eOHOTO MaTepHaa

Oo6parnsie TpuroHomerpudeckue Gpynkuuu. Mx cBoiicTBa u rpaguxu

IIpakTn4yeckoe 3ansiTHE

Tema 4.9 Tpuronomerpu-
YEeCKUE YPaBHEHUS U He-

Copnepxanue yueOHOro MaTepuaia

VYpaBHeHHE cOs X = a. YpaBHEHHUE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Peme-

paBeHCTBa HUE TPUTOHOMETPUYECKUX YPAaBHEHHUH OCHOBHBIX THUIIOB: NPOCTEHIINE TPUTOHO-
METpUYECKUE YpaBHEHHUsI, CBOJIAILIMECS K KBaJpaTHBIM, pelllaeMblepa3ioKeHNEM Ha
MHOKUTENH, OTHOPOJHBIE.
[Ipocrelinine TPUroHOMETPUUYECKUE HEPABEHCTBA
IIpakTHyeckoe 3ansATHE

Tema4.10 Coneprkanue yueOHOro MaTepuana

Cucrembl CucTeMbl IPOCTEHIIIUX TPUTOHOMETPUUYECKUX YPaBHEHUM

TPUTOHOMETPHUIECKUX IIpakTHyeckoe 3aHsATHE

ypaBHEHUH

Tema 4.11 Coneprxanue yueOHOTo MaTepuana

Pemenne 3ama4. OCHOBEI ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHHUM. Pemenne
TPUTOHOMETPHUHU. TPUTOHOMETPUYECKHX YPABHEHUI M HEPABEHCTB B TOM YHCIE C HUCIOIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (QyHKIIUH.

byHKIIUN KonTponbhas pabota

Pasneua S.

KomMmiekcHbie ynciia

Tema 5.1 Kom-
IUIEKCHEBIE YUCIIA

Coneprxanue yaeOHOTO MaTepraia

[Tonsatne kommiekcHoro uyncia. ConpspkeHHbIe KOMIUIEKCHBIE YHCa, MOAYJb Hap-
IYMEHT KOMIUIEKCHOro uucia. dopmMa 3anucu KOMIUIEKCHOTO 4ucia (reomMeTpude-
CKasi, TPUTOHOMETpHUECKas, anredpandeckas). ApupmeTnieckue

JENCTBUS ¢ KOMIUIEKCHBIMU YHUCIaMH

IIpakTnyeckoe 3ansiTue




Tema 5.2 Ilpumene-
HUE KOMILIEKCHBIX
qrcen

Conepxkanue y4eOHOTo MaTepHaa

Bremonnenue pacucToB C IIOMOIIBIO KOMIIIICKCHBIX YHUCCII. HpI/IMepr
HCIIOJIB30BaHHUA KOMIIJICKCHBIX YHUCECII

IIpakTn4yeckoe 3ansiTue

Paznen 6. IlpousBoanas
pyHkumu, ee
NpUMeHeHHe

Tema 6.1

IloHaTHE  TIPOU3BOIHOM.
QopMmynsl M IIpaBHIA
nudepeHIpoBaHUs

Conepxanue yueOHOTO MaTepuana

OmpesenieHre YUCIOBOM TMOCIEIOBATEILHOCTH U CIOCOOBI ee 3amaHusi. CBoWCTBa
YHCIIOBBIX MocieaoBarenbHocTell. Omnpezenenue mnpenena MOociIeI0BaTeIbHOCTH.
Brruucnenune npenenoB nocnegoatenbHocTed. [Ipenen dyHkunm Ha G€CKOHEYHO-
ctu. [Ipeagen pynkuuu B Touke. [Ipupamenue aprymenta. Ilpupamenue pyHkuuu.
3amaun, MPUBOIAIINE K TOHATUIO MPOU3BOIHON. OmpenencHue

MPOU3BOAHON. AJITOPUTM OTHICKAHUS IPOU3BOTHOM

IIpakTH4yeckoe 3aHsATHE

Tema 6.2
[TpounsBoaHbIe CYMMBI,
Pa3HOCTU  TPOU3BEICHUS,
YaCTHOTO

Conepxanue yueOHOTO MaTepuana

®opmynsl quddepenunposanus. [lpasuna nuddepennmpoBanus

HpaKTI/I‘leCKOQ 3aHATHE

Tema 6.3 IIpousBos-

HbI€ TPUTOHOMETPH-
YEeCKUX

¢ynkuuit.  [IpousBoaHas
CJIOKHOM (PyHKIIMU

Conepxkanue y4eOHOTo MaTepHaa

Ompenenenne cnoxHoil QyHkuu. [Ipon3BomHas TPUTOHOMETPHYECKUX (DYHKIIMH.
[Tpou3BoHas CIOXKHOMN HyHKIMU

HpaKTI/I‘leCKOQ 3aHATHE

Tema 6.4

ITonasarue 0
HENPEPBIBHOCTH (DYHKIIHH.
Mertoa uHTEpBaOB

Coneprxanue yueOHOro MaTepuaa

[Tonstne HenpepriBHOH (yHKIMU. CBOMCTBA HENPEepHIBHOW QyHKIMH. CBS3b MEX-
JIy HEMPEPBIBHOCTHIO U AUPPEpeHInPYEMOCTbIO (PYHKIIMHM B TOUKE. AJTOPUTM pe-
IIIEHHUs HEPaBEHCTB METOJ0OM MHTEPBAJIOB

IIpakTH4yeckoe 3aHsATHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...




Tema 6.5 Coneprxanue yaeOHOTO MaTepraia
I'eomerpuyecknii 1 | ['eoMeTpUYeCcKuid CMBICT MPOW3BOJHON (DYHKIMHM — yriaoBOi Ko3(p(HUIMEHT Kaca-
buznyeckuit CMBICIT | TeNbHOM K rpaduky (GyHKIUU B TOUKE. YpaBHEHHE KacaTeIbHON K rpa@uky QyHK-
IPOU3BOIHON IUU. AJTOPUTM COCTaBJICHUs ypaBHEHHUS KacaTelbHOW K rpaduky QyHKUUU
y=1(x)
IIpakTnyeckoe 3aHsATHE
Tema 6.6 Coneprxanue yueOHOro MaTepuaia
dusnueckuin CMBICIT | @U3NYECKUM (MEXaHUYECKUIT) CMBICI MPOU3BOJAHON — MIHOBEHHAs CKOpPOCTb B
IIPOM3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)

HpO(i)CCCI/IOHaJ'IBHLIX 3aaa-
qax

HpaKTI/I‘leCKOQ 3aHdATHE

Tema 6.7
MOHOTOHHOCTh (DYHKIIHH.
Touku 3kcTpeMyMa

Coneprxanue yaeOHOTO MaTepraia

Bospacranne u yObiBaHWe (YHKIHMH, COOTBETCTBHE BO3PACTAaHUS W YOBIBAaHUS
GyHKIIUM 3HAKy TpoW3BOAHON. [ToHSATHE MPOM3BOAHON BBHICIIErO MOPSAIKA, COOT-
BETCTBUE 3HAKAa BTOPOW MPOU3BOHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA OT-
pe3ke. 3aJ1a9u Ha MAaKCUMYM U MUHUMYM. [IOHATHE aCUMITOTHI, CIIOCOOBI X OIpe-
JIeJICHUsI. AJITOPUTM HCCIeTOBaHUS (DYHKIIMM U TIOCTPOCHUsST ee Tpaduka c
MTOMOIIBIO POU3BOIHOM. [[poOHO-TMHEeHAsT PyHKITUS

HpaKTuquRoe 3aHATHE

Tema 6.8
UccnenoBanune GyHKIUN 1
MOCTpOoeHUE TpadhuKOB

Coneprxanue yaeOHOTO MaTepraia

HccnenoBanue GpyHKIMKM HAa MOHOTOHHOCTB U OCTPOEHHE IPpaUKOB.

IIpakTH4yeckoe 3aHATHE

Tema 6.9 HawuOombiee u

Conepxanue yueOHOTO MaTepuata

HalIMEHbIIIee 3Ha4yeHus | HaxoxaeHne HauOOJbIIEro M HAUMEHBLIEro 3HAa4eHUH (YHKUIMH, MOCTPOEHHE

byHKIIT rpaMKOB MHOTOWIEHOB C MCIIOJIb30BAaHUEM allllapaTta MaTeMaTHYeCcKOro aHajau3a
IIpakTHyeckoe 3aHsATHE

Tema 6.10 IIpo¢eccrnonaIbHO-OPHEHTUPOBAHHOE coaepxaHue (copep:xanue

Haxoxnenue NPUKJIATHOT0 MOIYJIs1)

ONTUMAJIBHOIO PE3YJIbTATa
C IOMOIIBIO IIPOU3BOJHOMU

Haumensblee 1 Hanbouibliee 3HaueHue QyHKIMN

IIpakTnyeckoe 3ausiTue




B ITPAKTUYCCKUX 3aaa4dax

Tema 6.11

Pemienue 3a7a4.
[IpousBoanas ¢pyHKIMH, €€
MIpUMEHEHNE

Copnepxanue yueOHOTO MaTepuana

®opmynel 1 npasuia guddepenpoanus. Mccnenopanne GyHKIUN ¢ TOMOIIBIO
npous3BoHON. Hanbosnblee 1 HauMeHblee 3HaYeHUs PYHKIUU

Konrponsnas pabora

Paznen 7. Muororpasn-
HHKH H TeJjIa
BpallleHUus

Tema 7.1
Bepmmnsl, pebpa, rpanu

Coneprkanue yueOHOro MaTepuaa

[TonsiTue mMHororpanHuka. Ero sneMmeHThI: BepuiuHbl, pedpa, rpaHu. JuaroHanb.

MHOTOTpaHHHUKA Ceuenue. BpInyKkiible ¥ HEBBIITYKJIbIE MHOTOTPAaHHUKHU
IIpakTHyeckoe 3ansTHE
Tema 7.2 Coneprxanue yueOHOTro MaTepuaia
ITpuzma, c¢ | [lonarue npusmel. Ee ocHoBaHus u OokoBble rpaHu. BeicoTa npusmsl. [lpsmas u

COCTaBJIAIOLIUE, CEYEHHE.
IIpsmMas w npaBwiIbHAs
IIPU3MBI

HakJIOHHas npusMa. [IpaBunbHas nmpusma. Ee ceuenue

IIpakTH4yeckoe 3aHATHE

Tema 7.3 [Napamnenenu-

Copnepxanue yueOHOTO MaTepuraia

nef, ky0. | [lapannenenunen, cBOWCTBa MPSAMOYTOJIBHOTO Mapajuienenumnena, kyo. Ceuenue
Ceuenue KyOa, | Ky0a, mapauenenumnena

napasuiesenumnesia IIpakTHyeckoe 3ansATHE

Tema 7.4 Coneprxanue yaeOHOTO MaTepraia

IInpamuna, ee | [lmpamua wm ee oiemeHtsl. CeueHume nupamuasl. IlpaBunpHas mnmpamuza.

COCTABJISIIOIME, CEYECHUE.
IIpaBuibHass  mupamuza.
VYcedennas nupamuaa

VceuenHas nmupamMuyjia

IIpakTn4yeckoe 3ansATHE

Tema 7.5

BoxoBas H MOJIHAS
MOBEPXHOCTh MIPU3MBI,
UPaMUIbI

Copnepxanue yueOHOro MaTepuaia

[Tnomaae 60KOBOM M TIOJHOM TOBEPXHOCTH MPU3MBI, TUPAMUIBI

HpaKTI/I‘leCKOQ 3aHATHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...




Tema 7.6
Cummerpuss B KyOe,
napaJulelenuresae, mpus-

Me, MUpaMUIe

Coneprxanue yaeOHOTO MaTepraia

CuMMeTpHsl OTHOCUTENBHO TOYKHM, MpsAMOH, IuiockocTH. CuMMeTpusi B KyOe,
napajielienunene, npu3Me, IupaMue

HpaKTuquRoe 3aHATHE

Tema 7.7 IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHOE coaep:kaHue (conep:xanue
IIpumepsl CUMMETPUH B | MPHKJIATHOTO MOILYJISA)
npodeccun CummeTpust B IpUPOE, apXUTEKType, TEXHUKE, B OBITY
IIpakTHyeckoe 3aHsATHE
Tema 7.8 Coneprxanue yueOHOTo MaTepuana
[TpaBusbHBIE [TonsiTve npaBUILHOTO MHOTOrpaHHUKA. CBOICTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOT'OI'paHHUKH, uX | [IpakTHyeckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Conepxanue yueOHOTO MaTepuaia
Hununap, ero
coctaBitromue. CeueHue
LUIMHIpA [Munnuap u ero 3nemMeHTsl. CeueHne NMIMHpa (MapaielbHOe OCHOBAHHUIO U OCH).
PassepTka nununapa
IIpakTHyeckoe 3aHATHE
Tema 7.10 IIpo¢eccrnoHaIbLHO-OPHEHTUPOBAHHOE coJepixaHue (conep:xanue
Komnyc, €ro | MPUKJIATHOTO MOXYJIS)
cocrapisitome. Ceuenue | Konyc u ero osmementsl. CedueHne KOHyca (TMapauieibHOE OCHOBAHHIO U
KOHYycCa IIPOXOJsIIee Yepes BEpIINHY), KOHMUECKHe ceueHus. Pa3BepTka koHyca
IIpakTnyeckoe 3ansaATHE
Tema 7.11 Coneprxanue yaeOHOTO MaTepraia
VY ceueHHbII KOHYC. | YceueHHbIN koHyc. Ero o0pasyrommas u Beicota. CeueHne yceueHHOro KOHyca
Ceuenue YCEYCHHOTO | [IpakTH4yeckoe 3aHATHE
KOHYCa
Tema 7.12 Coneprxanue yaeOHOTO MaTepraia

[Tap u cdepa, ux ceueHust

[Map u cdepa. Bzaumnoe pacnonoxenue chepsl u miockoctu. CeueHue Imapa,
cepsl




HpaKTI/I‘leCKOQ 3aHATHE

Tema 7.13

ITousitue 00 0OBeMe Tena.
OTtHomleHre 00BEMOB II0-
IOOHBIX TEN

Coneprkanue y4eOHOTo MaTepHaa

[Tonsitue 06 o6veme Tena. O6beM Kyda ¥ IPSIMOYTOJIBHOTO MapasuieenuIe/1a.
O6beM mpusMbl u  1uiuHApa. OTHOIIEHHE O0BEMOB  MOJOOHBIX  Tel.
['eomeTpuyeckuii CMBICI ONPENETUTENS 3-T0 MOPSIKa

IIpakTH4yeckoe 3aHsATHE

Tema 7.14
O0beMBl U TUIOIIA N
MOBEPXHOCTEH T

Coneprxanue yueOHOTO MaTeprala

O6bembl TupamMuIsl ¥ Konyca. O6beM mapa. [1nomaau moBepxHoCTel TEn

HpaKTI/IquKOC 3aHATHE

Tema 7.15

Komb6unanumn
MHOTOTPAaHHUKOB U  Tel
BpaIeHus

Coneprxanue yaeOHOTO MaTepraia

KomMOuHanmm reoMeTpuyecKux Te

IIpakTn4yeckoe 3ansiTue

Tema 7.16 I'eomerpuue-
CK1e KOMOMHAIINY HA

Copnepxanue yueOHOTO MaTepuaia

Hcnonp3oBaHne KOMOMHALMH MHOTOTPAHHUKOB M TEN BpAIICHUS B MPAKTHUKO-

NPAKTHKE OPHEHTHUPOBAHHEIX 3a/Ja49ax
IIpakTH4yeckoe 3ansiTHE
Tema 7.17 Conepxanne yueOHOTO MaTepuana
Pemienue 3aa4. | O0BbEeMbI U IJIOLIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHUs

MHOrOrpaHHuKM | Tena

KonTponbhas pabota

BpallleHus
Pazgen 8.

ITepBoodOpa3nas pyHk-

IUH, ee OK-01, OK-02,
NpUMeHeHHe OK-03, OK-04,
Tema 8.1 Coneprxanue yaeOHOT0 MaTepraia OK-05, OK-06,
ITepBoobpa3Has (GyHKIMH. | 3amaua 0 BOCCTAHOBJIEHMH 3aKOHA IBMIKEHHS 110 M3BECTHOM cKopocTu. IloHsTue OK-07
[IpaBuna HAXOXKJCHUSA | UHTErpupoBaHua. O3HAKOMIJIEHHE C IOHATHEM HMHTErpana M IepBOOOpa3HOM s IIK...
epBOOOPA3HBIX ¢bynkunu y=f(x). Pemenue 3agay Ha CBs3b MepBOOOpa3HON U €€ MPOU3BOJIHOM,

BBIYHCIICHHE TIEPBOOOpa3HON s naHHOW QyHknuw. Tabmuna dopmyn st




HaX0XJIeHUs IepBo0Opa3HbIX. M3yueHue npaBuia BHIYUCICHUS IEPBOOOPA3HON

IIpakTH4yeckoe 3aHATHE




Tema 8.2

[Tmomaae KpUBOIMHEUHOU
Tparneuuy. dopmyna
Hrrotona — JleiiOuuia

Coneprxanue yaeOHOTO MaTepraia

3ajaun, MPUBOIINE K TIOHITHIO OINPEACICHHOTO HHTETpaja — O BBIYMCICHUU
IJIOMIAAN KPUBOJIMHEWHOW Tpameuuu, O nepemMenieHnu Touku. [loHsitue ompene-
NEHHOrOo MHTEerpana. 'eomeTpuueckuii 1 GU3NYECKUN CMBICTONPEAEICHHOTO UHTE-
rpana. ®opmyna Herorona— JleiiOnuia

HpaKTI/I‘leCKOQ 3aHATHE

Tema 8.3 HeompeneneH-
HBIN "
ONpeACICHHBIN HHTETPaJIbI

Conepkanue y4eOHOTO MaTepHaia

[TonsiTve HeonpeaeIeHHOTO HHTErpaia

HpaKaneCRoe 3aHATHE

Tema 8.4

[TonsiTne 00
ONpeJIEJICHHOM HHTeTpaje
KaK TTOIAIN
KPUBOJIMHEHHOMW Tpanenuu

Coneprkanue yueOHOro MaTepuaa

FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIICHHOT'O MHTCTPajia

HpaKTl/l‘leCKOC 3aHATHE

Tema 8.5
OmnpeneneHHblil  UHTETpal

IIpo¢eccrnonaILHO-OPHEHTUPOBAHHOE
NPHUKJIAJTHOTO0 MOYJIs1)

coJiep:KaHue (copep:xanue

B JKU3HH ['eomeTpuueckuii cMBICT ompeneneHHoro wuHTerpana. ®opmyma HproToHa -
JleiiOHULIA.
Pemrenue 3a1a4 Ha MprMEHEHUE WHTETPaja sl BEIYUCICHUS (PU3MUYECKIX BEITHIMH
U TUIOINAEeN
IIpakTH4yeckoe 3aHsATHE

Tema 8.6 Coneprxanue yueOHOTo MaTepuana

Pemenne 3aga4. | [IepoobOpasznas ¢pyukimu. [IpaBuia HaxoxaeHus nepBoodpas3uHbixX. Ee npuMenenue

[lepBooOpasznas ¢yHKIMH,
ee IpUMEHCHHE

Konrponbnas padora

Pa3zgen 9.
Crenenn " KOPHH.
Crenennast pyHkumst

Tema 9.1
Crenennast (QyHKIus, ee
CBOICTBa

Copnepxanue yueOHOT0 MaTepuaia

[TonaTre KOpHS nN-0il CTENEHU U3 JECUCTBUTEIBLHOIO uncia. OyHKIUU Y = Vx ux
cBoricTBa U rpaduku. CBOMCTBA KOPHS N-0i CTETICHU

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07




HpaKTI/I‘leCKOQ 3aHATHE

Tewma 9.2 Ipe-
oOpa3oBaHue

BBIPQ)KCHUM C KOpHSMH n-
Ol CTeneHn

Coneprkanue y4eOHOTo MaTepHaa

[TpeobpazoBaHue UPpaAIOHATBHBIX BRIPAKEHUN

HpaKTI/IquKOC 3aHATHE

Tema 9.3

CpolicTBa cTeneHU C pa-
MOHAJIBLHBIM H
JEUCTBUTCIILHBIM
MOKa3aTeIIIMU

Coneprxanue yueOHOTO MaTepraa

[TonsiTue crenenu ¢ JMOOBIM pallMOHAIBHBIM MoKa3aTesneM. CTeneHHble QyHKIUY,
UX CBOMCTBA U rpauku

HpaKTuquRoe 3aHATHE

Tema 9.4 Pemre-

HUE UPPaLUO-

HaJIbHBIX

ypaBHEHU 1 HEPABEHCTB

Conepxanue yueOHOTO MaTepuana

PaBHOCWJIBHOCTD HpPALMOHAIBHBIX YpPAaBHEHUM M HEPABEHCTB. Meroasl HX
peuienus. Pemenrie nppaliuOHAIbHBIX YPABHEHHUI U HEPABEHCTB

HpaKTI/IquKOC 3aHATHE

Tema 9.5
Crenenun u KOPHH.
Crenennast pyHKIUSA

Coneprxanue yaeOHOTO MaTepraia

Omnpenenenue creneHHol ¢yHKIMU. Mcmonp30Banue ee CBOMCTB MPH pEeIICHUH
YPAaBHEHU U HEPABEHCTB

Konrponsnas pabora

Pa3zgen 10.
IToxka3zaTenbHasn
byHxumst

Tema 10.1
[TokazarenpHas QyHKIHS,
€e CBOMCTBA

Coneprxkanue y4eOHOTo MaTepHaa

CreneHb ¢ NPOU3BOJIBHBIM JEHCTBUTEIBHBIM IOKa3aTesneM. OnpeneneHue mnokasa-
TEJNbHOW (YHKIHMHU, €e CBOMCTBA M rpaduK. 3HAKOMCTBO C MPUMEHEHHEM ITOKa3a-
TenbHOM (pyHKIMH. Pemenne nmokasaTteiabHBIX YpaBHEHUH (YHKIMOHAIBHO-
rpauIecKuM METOIOM

HpaKTI/I‘leCKOQ 3aHATHE

Tema 10.2
Pemenne mnokazaTenbHBIX
YpaBHEHUH U HEPABEHCTB

Conepkanue y4eOHOTO MaTepHaa

Pemenne mnoka3aTeNbHBIX YpAaBHEHUH METOAOM YpaBHUBAHUS IIOKa3aTenei,
METOZIOM BBEACHUS HOBOI MepeMEeHHOW, (GYyHKIMOHATIBHO-TPAPUUECKIM METOIOM.
Pemenne noka3zaTenbHbIX HEPABEHCTB

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07




HpaKTI/I‘leCKOQ 3aHATHE

Tema 10.3
CucreMbl IIOKa3aTeIbHBIX

Coneprxanue yueOHOTO MaTepraia

Pemenne cuctem noxkasaTenbHbIX YpaBHEHUN

yYpaBHEHHUI IIpakTHyeckoe 3aHsATHE
Tema 10.4 Coneprxanue yaeOHOTO MaTepraia
Pemenne 3a1a4. | Pemenne moka3aTenpHbIX YPaBHEHHM METOIOM YPaBHUBAHMSA IIOKa3aTelle H

[TokazarenbHast GyHKUIUSA

METOJIOM BBEAECHHUS HOBOU MEpPEMEHHOM. PellieHne nokasaTeIbHbIX HEPABEHCTB

KonrponsHas pabora

Paznea 11. Jlorapudmbl.

Jlorapupmmnueckas

byHxums

Tema 11.1 Coneprxanue yaueOHOTO MaTepraia

Jlorapupm ygucna. | Jlorapudwm uncna. Jlecarnunbiii © HATYpaIbHBIN JIOTapUPMBI, YUCIIO €
JlecATHYHBIH 1 | TIpaKkTHYecKoe 3aHsITHe

HaTypaJlbHbII JorapuMsl,
YUCIIO €

Tema 11.2

CpoiictBa  norapugmos.
Omnepanust norapupMupo-
BaHUS

Coneprkanue yueOHOro MaTepuaa

CoiictBa norapupmos. Oneparnus JorapupMUPOBAHUSI.

IIpakTH4yeckoe 3aHsATHE

Tema 11.3 Jlorapud-
Mudeckasi QyHKIHS,
€€ CBOMCTBA

Conepxanue yueOHOTO MaTepuana

Jlorapudmuueckas QyHKIUS U ee CBOWCTBA

IIpakTn4yeckoe 3ansiTHe

Tema 11.4 Peme-

HUE Jorapupmu-

YECKUX

YpaBHEHHUI 1 HEPABEHCTB

Coneprxanue yueOHOro MaTepuaia

[Tonstue norapudpmudeckoro ypasHenus. Oneparusi HoTeHIUpoBaHus. Tpu 0CHOB-
HBIX METOJla peIleHUs Jorapu(pMHUUEeCKUX ypaBHEHUM: (PYHKIIMOHAJIbHO- rpaduye-
CKUH, METOJ| MOTEHUHUPOBAHUS, METOJ BBEICHUS HOBOW IMEPEMEHHOM.

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK...




Jlorapudmuueckne HepaBeHCTBA

IIpakTn4yeckoe 3ansiTHE

Tema 11.5 Cucre-
MBI Jlorapumuye-

Copnepxanue yueOHOTO MaTepuaia

ANTOPUTM peIlIeHUs] CHCTEMbl YypaBHEHHH. PaBHOCHIBHOCTH JOrapru(pMHUUECKHX

CKHUXYypaBHEHUI YpaBHEHUI U HEPABEHCTB
IIpakTH4Yeckoe 3aHATHE
Tema 11.6 IIpodeccnonanbHO-0pHEHTHPOBAHHOE coJepiKaHue (conep:xanue
Jlorapugmsl B IpUpOJE U | MPHKJIATHOTO MOXYJIsI)
TEXHUKE [Ipumenenue norapudma. Jlorapudmuyeckas crnupanb B npupone. Ee
MaTeMaTU4YeCKHe CBOMCTBA
IIpakTHyeckoe 3ansATHE
Tema 11.7 Coneprkanue yueOHOro MaTepuaa
Pemenue 3aga4. | Jlorapupmuueckas  GyHKumMs.  PemeHwe  mpocTeHmmxX  JIorapupMUYECKUX
Jlorapugmst. yYpaBHEHUMH
Jlorapudmuueckas KonTponbras pabota
byHKIUSA
Pasznen 12.
MHuoxecTBa. JJIeMEHTBI
TeopuM rpagos
Tema 12.1 Coneprxanue yaeOHOTO MaTepuana
MHoxecTBa ITonsitue MmHOkecTBa. [logmHOXkecTBO. Onepannuy ¢ MHOXKECTBAaMHU
IIpakTnyeckoe 3aHsATHE
Tema 12.2 IIpodeccnonabHO-OPHEHTHPOBAHHOE coaep;kaHue (conepxxkanue

Orneparuu ¢ MHOXKECTBAMH

NPUKJIATHOT0 MOAYJIs1)

Onepaum/l ¢ MHOXKecTBaMu. Penienue MMPUKJIAAHBIX 3aaa4

IIpakTn4yeckoe 3ansiTue

Tema 12.3
['padmr

Coneprxanue yaeOHOTO MaTepraia

[Tonstue rpada. Ca3HbIN Tpad, 1epeBo, MUKI rpad Ha MITOCKOCTH




IIpakTHyeckas padora

Tema 12.4

Pemenne 3a/1a4.
MmuoxectBa, ['padpl u ux
IIPUMEHEHNE

Coneprxanue yueOHOTO MaTepraia

Onepanuun ¢ MHokecTBaMu. OmnHMcaHME peaJbHbIX CHUTyallUd C IOMOIIBIO
MHOXecTB. [I[pumenenue rpa)oB K peleHuIo 3a1a49

KonTponbhas pabota

Pazgen 13. DJjeMeHTHI
KOMOMHATOPUKU, CTATH-
CTHUKH nu TBOpI/[]/I

BEPOSATHOCTEM
Tema 13.1 Coneprxanue yueOHOro MaTepuana
OcHoBHbIE noHsATUA | [lepecTaHOBKH, pa3MeILIECHHS], COUETAHUSI.
KOMOWHATOPHUKHU

IIpakTH4eckoe 3aHsATHE.
Tema 13.2 Coneprxanue yueOHOro MaTepuasa

CobblITHE, BEPOSITHOCTH CO-
OBITHS. CroxeHue u
YMHOXEHUE BEPOSITHOCTEM

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TE€OopeMbl O BEPOSTHOCTH CYMMBI COOBI-
TUH. Y CIIOBHAS BEPOATHOCTh. 3aBUCUMBIC U HE3aBUCHMBIE COOBITHS. TeopeMbl O Be-
POSITHOCTH MPOU3BEICHUS COOBITHIA.

HpaKTI/I‘leCKOC 3aHATHE

Tema 13.3
BeposTHOCTB B
npodeccruoHaIbHBIX 3a/a-

IIpodeccnoHaIbLHO-0PHEHTHPOBAHHOE
NMPUKJIATHOTO MOTYJIs1)

cojiep:KaHHe (conep:xanue

OTHOCHUTENBHAS YacToTa CO6BITI/IH, CBOMCTBO €€ YCTOIZHHBOCTH. CraTtucTudueckoe

yax omnpezeneHue BepossTHOCTU. OLieHKa BEPOSITHOCTH COOBITHS
IIpakTHyeckoe 3ansTHE
Tema 13.4 Coneprkanue yueOHOro MaTepuaa

JuckperHas ciydaiiHasiBe-
JIUYMHA, 3aKOH €€ pacrmpe-
JEJICHUS

Bunel ciayvaiinbix BenuuuH. OrnpeneneHue JUCKPETHOM Ciay4yailHONW BEJIMYMHBI.
3aKOH pachpeieseHusl JUCKPETHOM CiaydailHOM BenuuyuHbl. Ee uuncioBbie
XapaKTePUCTUKHU

IIpakTnyeckoe 3aHsATHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK...




Tema 13.5
3agaud  MareMaTHYeCKOH

Coneprxanue yaeOHOTO MaTepraia

Bapuanuonnsiii  psa. Ilomuron wactor u  rucrorpamma. CTaTucTUYECKUE

CTaTUCTHUKHU XapaKTCPUCTHUKHU PAaa Ha6J'IIOI[aeMI)IX JaHHBIX
IIpakTHyeckoe 3ansTHE
Tema 13.6 IIpojeccnonaibHO-OPHEHTUPOBAHHOE coJaepxanue (conep:xanue

CocraBnenue Ta6J'II/II_I n
AuarpaMm Ha ITPAKTHKE

NMPUKJIATHOTO MOTYJIs1)

[TepBuuHas 06paboTKa CTaATUCTUYECKHUX AaHHBIX. [ paduueckoe Ux mpeacTaBiIeHUE.
Haxoxxnenne cpelHuX XapakTepUCTHK, HAOII01aeMbIX TaHHBIX

HpaKTI/I‘leCKOQ 3aHdATHE




Tema 13.7

Pemenne 3a/1a4.

DneMeHThl KOMOUHATOPU-

KM, CTATUCTUKHU u
TEOpUHn

BEPOSATHOCTEM

Coneprxanue yaeOHOTO MaTepraia

OnemeHTbl KOMOMHATOpUKH. CoObITHE, BEPOSTHOCTH cOObITUSA. ClOXEeHHEe u
YMHO>KEHHUE BEPOATHOCTEN

KonTponbhas pabota

Paznen 14. YpaBHenus u
HepaBeHCTBa

Tema 14.1 PaBHOCHIE-
HOCTb YPAaBHEHMI U HEpa-
BeHCTB.OO0111E METOIBI

Coneprxanue yaeOHOTO MaTepraia

PaBHOCHIIBHOCTE ypaBHeHUM U HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCWJIBHBIX TIEPEX0/aX B YpPaBHEHUSAX M HepaBeHCTBax. OOIIUE METObI pellie-

peleHus HUSl ypaBHEHUH: Mepexoj] OT paBeHCTBa (YHKIMI K PaBEHCTBY apryMEHTOB st
MOHOTOHHBIX (PYHKIIHI, METO/ Pa3oKEeHUsI HA MHOKUTEIH, METOJI BBEIACHUS
HOBOIi TIepeMeHHOM, (YHKIIMOHATBHO-TpahUIECKUl METO
IIpakTn4yeckoe 3ansATHE

Tema 14.2 Coneprxanue yaeOHOTo MaTepraia

I'paduueckuit MeTof | OOImuMe MEeTOIbI PellIeHUs] HEPABEHCTB: MEPEX0]] OT CpaBHEHUS 3HAUCHUN (DYHKIIUH

peleHuss ypaBHEHUH, He-

K CPaBHEHUIO 3HAUYEHUI apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIWH, METOJl MHTEPBa-

PaBEHCTB 70B, (QyHKIHOHATBEHO-Tpaduueckuii MetoA. I'paduueckuii METO pemeHus
YpaBHEHUI U HEPABEHCTB
IIpakTH4Yeckoe 3aHATHE

Tema 14.3 Coneprxanue yaeOHOTO MaTepraia

YpaBHEHUs] 1 HEPABEHCTBA

Onpe,ueneHI/Ie MOAOYIJIA. PaCKpLITI/Ie MOAYJA IO OIPCACIICHHUIO. HpOCTCfIIlIPIC YpaB-

C MOAYyJIEM HEHUs M HEepaBeHCTBA ¢ MoAayJieM. [IpuMeHenre paBHOCWIBHBIX IIEPEXOJ0B B OIIpe-
JICJICHHBIX TUIIAX YPABHEHHUI M HEPABEHCTB C MOYJIEM
IIpakTnyeckoe 3ansATHE

Tema 14.4 Conepxanne yaeOHOTO MaTepuaia

VYpaBHEHHsI U HEPaBEHCTBA
C mapameTpaMu

3HaKOMCTBO ¢ napamerpoM. IIpocTeiiine ypaBHeHUS 1 HEPaBEHCTBA C TapaMeTPOM

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...




Tema 14.5 IIpo¢eccnonaibHO-OpHEHTUPOBAHHOE coaepxaHue (conep:xanue
CocraBineHue M pelICHUE | MPUKJIATHOTO MOTYJIs)

npodeccHoHaNbHBIX 3a/a4 | Pemienne TEKCTOBBIX 3a1a4 IMPO(ECCHOHAIBHOTO CONEPKAHUS

C IOMOIITBIO YPAaBHEHHI TpakTHYecKHe 3aHATHS 4
Tema 14.6 Coneprkanue yueOHOro MaTepuaa
Pemienne 3ama4. | OOmme MEeToAbl pelIeHus] ypaBHeHUH. YpaBHEHUSI U HEPAaBEHCTBA C MOIYJIEM H C

VpaBHEHUS M HEPABEHCTBA | IapaMeTPaMH

IIpakTn4yeckoe 3ansiTue 2

IIpomexyTounas arrectanusi (JK3aMeH) 10

Bcero: ‘ 338




3. YCJOBUSA PEAJIN3AIIMA TIPOTPAMMBbI YYEBHOM JUCHUILIAHBI

3.1 TpedoBaHus K MUHHMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMYOOecTeYeHuI0

Jlis peanuzaiiuu mporpamMmbl Y9eOHOM TUCIHIUTUHBI JOJKHBI OBITH MPETYCMOTPEHBI

CJIEIyIOIINE CIEIAJIbHbIE IOMEIIECHNUS:

KaOMHET MaTeMATUKH, OCHAICHHBIN B COOTBETCTBHU C 00Pa30BATENLHON MPOrPAMMOiA TI0 CIICIIHAIb-
HOCTSIM.

Oo6opynoBanue: GyHKIMOHATBHAS MEOCIb UIsT 00ECIIEYCHHS MOCAJIOYHBIX MECT M0 KOJHMYECTBY
oOyuaromuxcs; (yHKIHOHaJIbHAs MeOenb JUls 000pyaoBaHHUs pabouero Mecra IpenojaBaTens,
KOMIUIEKT CITPaBOYHON ¥ HOPMAaTUBHOW JOKYMEHTAIMK; HH(POPMAalMOHHbBIE CTEH IbI; HATJIATHBIE TTOCOOHS
M0 OCHOBHBIM pa3zeiiaM Kypca (B 3JEKTPOHHOM BUJE - MPE3CHTAIIMHN ); METOUYECKUE TTOCOOUST IS TIPO-

BE/ICHHS MPAKTHYCCKUX 3aHATHI; HAOOP T€OMETPHUECKUX TEL.

TexHuueckue cpeacTBa:

KOMIIBIOTEP C JIMOCH3MOHHBIM IIPpOrpaMMHbIM O6€CH€‘I€HI/I6M; O60py,HOBaHI/IC JUIA 0T06pa)KeHI/I${

rpaduueckoil nHpoOpMaIUU U ee KOJJIEKTUBHOTO MPOCMOTpa: TesneBru3op, MDY, ayInOKOIOHKH.

3.2. UnpopMannoHHOe o0ecnieYeHne peaJn3aluy POrpaMMbl
Jis peanuzanuu mporpamMMbl OMOIMOTEUHBIN (HOHJT 0Opa3zoBaTeIbHON OpraHu3alUuH
JIOJDKCH UMETh MeYaTHBIE W/WITU 3JIEKTPOHHBIE 00pa3oBaTelibHbIC U HHPOPMAIIMOHHBIE PECyp-
CBI, JUIsl KCTIONB30BaHMUs B oOpa3zoBarenbHOM mporecce. [Ipu dhopmupoBannn OnOGIHMOTEYHOTO
¢donna oOpa3zoBaTeNbHOI OpraHu3alyell BEIOUpaeTcss He MEHee OJJHOTO M3/IaHUs U3 Mepednc-
JICHHBIX HWDKE MEYaTHBIX M3/1aHUM U (WIM) 3JIEKTPOHHBIX U3JIaHUH B Ka4e€CTBE OCHOBHOTO, MPH

O9TOM CIIMCOK, MOXKET OBITh JOIIOJTHEH HOBBIMU U3 JaHUAMU.

3.3. OcHOBHEBIE TEYATHBIC H3TaHUA
1.  M.U. bammakos, Yue6. mocodue s HaualdbHbIX U CPeHE IPOPecCHOHATIBHBIX. yueO.
3aBejcHuE, -M: « Axagemus» 2022. — 256 c.
2. M.U. bammakoB, CO0pHHK 33a1a4 TpodUIHHON HAMIPABICHHOCTH: y4ueb. mocodue s
CTYACHTOB O0y4aromuxcs Mo npodeccusiM u CrenuaabHOCTIM cpell. pod. oOpa3oBaHus, -
M: « Akagemus» 2022. — 223 c.
3. B. boromonoB, [IpakTrueckue 3aHATHS IO MaTEMaTHKE: Yuel. mocoOue s CpeaHux
crert. yue6. 3aBenenne, M: «Bpicmas mkoma» 2022
4. III.A. AnumoB, AnreOpa u Hauana aHanmza: Y4ueOnuk ms 10-11 k1. o6meoOpa3oBar.
VYupexnenuii, M: «IIpocsemenue» 2021

5. JLC. Aranacsn, I'eometpus, 10-11: yueOHuK 11 00111€00pa30BaTENbHBIX YUPEIKICHHIA:



6a30BbIit 1 podui. Yposau, M: «IIpocsemenney, 2021

3.4 JlonoJIHUTEIbHbIE UCTOYHUKU:
1 C.M. Hukonsckuii. AnreOpa u Havyana aHanuza. Jlumaktudeckuid matepuan. 10-11
kiacc. ba3oBslii u npodunbHbN ypoBHH. M: [IpocBemenue, 2021

2. Omenpuenko B.T. Marematuka. ®enukc 2022.

3.5 UnTepHeT-pecypcesl.
1. Enunas xomnexuus uudpoBbIX oOpazoBarenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / - TeKCT: 3EKTPOHHBIN.

2. I/IH(I)OpMaI_II/IOHHaH cuctema «EnmHoe OKHO AOCTYIIa K 06p8.30B8.TeJ'IBHLIM

pecypcam». - URL: http://window.edu.ru / - TeKcT: 3IE€KTPOHHBI.

3. Hayunas snekrponnas 6ubmmoreka (HOB). - URL: http://www.elibrary.ru -

TekcT: 3NeKTPOHHBIN.

4. OrtkpeiTeid KOUTEK. MatemaTtuka. - URL: https://mathematics.ru / - Tekcr:

JJIEKTPOHHBIN.

5. Tloropum martematuky. - URL: http://www.mathteachers.narod.ru / Tekcr:

3JIEKTPOHHBIMN.

6. CrnpaBOYHUK MO MaTeMaTUKE IJsl IIKOJIbHUKOB. -

URL: https://www.resolventa.ru/demo/demomath.htm / - TekcT: 351€KTpOHHBIN.

7. Cpenusis MatemaTudeckass uatepHeT mkosia. - URL: http://www.bymath.net / -

TeKCT: ANEKTPOHHBIN.

8. ®enepanbublil mopTan «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / -

TeKCT: ANEeKTPOHHBIH.

9. ®enepanbHbIi LEHTP MH(OPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB. -

URL: http://fcior.edu.ru / - TekcT: 37€KTPOHHBIH.


http://school-/
http://window.edu.ru/
http://www.elibrary.ru/
http://www.mathteachers.narod.ru/
http://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/
http://fcior.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

OBIIIEOBPA30OBATEJLHOMN JUCIHUILIAHBI

KonTponb U OIleHKa pe3ylbTaTOB OCBOCHHS OOIICO0pa30BaTEIbHON MUCIUTUIHHBI

PacKpBIBAIOTCSI uepe3 AMCLUIIMHAPHBIE PE3yNbTaThl, HAIlpaBJICHHbIE Ha (POPMUPOBAHUE

00IMX KOMNIETEHIIMH O paszesiaM M TeMaM COJIepKaHHus ydeOHOTro maTepuara.

Pesynomamut 00yuenusn

Kpumepuu OUECHKU

Memoowt ouenku

[Iepeuenb 3HaAHUI, OCBAaUBAEMBIX B
paMKax AUCUUILIAHBI:

-BIIaJICTh METOIaMH JIOKa3a-
TEJIbCTB, AJTOPUTMAMM PEIICHUS
3a1a4; yMmeHue QopMyIupoBaTh
ONpPEACIICHUSI, aKCUOMBI U TEOpe-
MbI, TMPUMEHATH HX, MNPOBOIAUTH
JIOKa3aTeIbHbIE PACCYXKICHUS B
XOJIe pellICHUs 3a/1ay;

-CBOICTBa apu(PMETHIECKOTO KOp-
HSl HaTypAJIbHON CTEIEHU;
CBOWCTBA CTEMEHU C palMOHAIb-
HBIM TIOKa3aTeleM;

-CBOMCTBa JIOrapu(mMoOB U OCHOB-

HOE JIOTapu(PMHUECKOE TOXKJIe-
CTBO;
OCHOBHBIE ~ TPUTOHOMETPUYECKUE

bopmys;

-BBIOMpATh CIIOCOOBI
peleHus 3a1a4 mpo-
dbeccroHaNbHON Jesi-
TEJILHOCTH;

-OBJIaZICHUE YHUBEP-
CaJIbHBIMU Y4€OHBIMU
MM03HABATEIILHBEIMU JIEH-
CTBUSIMH: 0a30BBIC JIO-
THYECKUE ICHCTBUSL:

- CaMOCTOSTEBHO (Op-
MYJIPOBATh M aKTyaJu-
3UPOBAaTH MPOOIIEMY,
paccmarpuBaTh ee Bce-

CTOpPOHHE;

TectupoBanue.

YcTHBIM onpoc.

OueHka pe3yiabTaToOB MpHU
pelneHnu 3a1a4y
MaremaTuyecKuid JUKTAHT.
NunuBunyanbHas caMOCTOSI-
TenpHas padora.
IIpencraBnenue pe3yibTaToB
MPAKTHYECKUX padoT.
OueHka pe3ysbTaTOB HMHJIM-
BHJIyaJIbHOTO KOHTPOJII B
dbopMe cocTaBleHUsT KOH-

CIICKTOB.




- Ta0JuIa TPOU3BOTHBIX
AJIEMEHTApHBIX (PYHKIINA;

- YMETh ONEPUPOBATH MOHATUSIMU:
CJIy4alHBIH OIBIT U CIIy4ailiHOE
COOBITHE, BEPOSTHOCTD CITy4aifHOTO
COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIOJIb30BAHUEM
rpaduuecKux METOJI0B; IPUMEHSTh
(OpMYIIBI CITOKEHHS U YMHOKEHHS
BEPOSITHOCTEH, KOMOMHATOPHbIE
(dhakThl ¥ HOPMYJIIBI IPU PEIICHUH
3ajady;

- aKCHOMBI CTEPEOMETPUN

-yMeTh ONEpUPOBATH MOHATHIMHU:
TOYKa, MpsiMasi, MIOCKOCTh, MPO-
CTPAaHCTBO, JIBYI'PaHHBIM  yrod,
CKpEILMBAIOLINECS TIPSIMBIE,
MapajuleIbHOCTh U MEPHEHAUKY-
JSPHOCTH TPSIMBIX U TUIOCKOCTEH,
yroJl MEKIY IPSMBIMH, YTOJI MEX-
Iy TpsIMOM M IIIOCKOCTBIO, YIOJl
MEX/1y IUIOCKOCTSIMH, PacCTOSIHUE
OT TOYKH 0 TIOCKOCTH, PaccTosi-
HUE MEXY NPSIMBIMH, PACCTOSIHUE
MEX/y IIIOCKOCTSAMU;

- YMETh ONEPUPOBATH MOHATUSIMU:
MHOTOTPaHHUK, CEUCHUE
MHOTOTpaHHMKa, KyO, mapasiese-
MUIeN, Ipu3Ma, mupaMuzaa, Qury-
pa ¥ MOBEPXHOCTh BpALICHMS, LH-
JTUHIpP, KOHYC, Imap, cdepa, cede-
HUS GUTYpBI, BpAaILEHUs, IJI0C-
KOCTh, Kacawmascs cdepsl, IH-
VIO IIO-

JHMHApa, KOHYCA,

BCPXHOCTHU IMUPAMUJbI

-yCTaHaBJIMBaTh CYIIle-
CTBEHHBIA TPHU3HAK WIH
OcHoBaHMsI UIS  CpaB-

HCHUA, I(.IIaCCI/I(I)I/IKaI_II/II/I

# 0000IICHNUS;
- ONpENeNATh  IEeIH
JICATEIILHOCTH, 3a/a-

BaTh MapaMeTpPbl U KpH-
TEpUH UX JOCTHKCHUS;
-BBISIBISITH  3aKOHOMEP-
HOCTH U
[IpotuBopeunst B pac-
CMaTpUBAeMbIX  SIBJIE-
HUSIX;

- BJIQJICHUE OCHOBHBIMU
MOHATUSAMHM O TIIOCKHUX
U TMPOCTPAHCTBEHHBIX
reoMEeTpUYEcKuX Qury-
pax, HMX OCHOBHBIX
CBOMCTBax; c(hopMHUPO-
BaHHOCTh YMEHHS pac-
MO3HABaTh Ha uYepTe-
&Kax, MOJENsIX U B pe-
QIBHOM MHpPE TeoMeT-
pudecKue burypsi;
NpUMEHEHHE W3Y4YeH-
HBIX CBOMCTB TeOMeT-
puyeckux  ¢uryp u
dbopMynl s perieHus
TreOMETPHUECKUX 33134
W 337a4 C TpaKTHde-

CKHM COACPKAHHUEM.




[Iepeuenb ymMeHUIA, OCBAaMBAEMBIX B
pamMKax JTUCHUIUIUHBIL:

-IPOBOJIUTH TOXKJIECTBEHHBIE Ipe-
00pa3oBaHMsI BEIpAXKEHUH, CO/Iep-
JKalllUX CTEIIEHHbIE, TOKa3aTellb-
HBIE, JTIOrapu(PMUYECKUE U TPUTO-
HOMeTpU4ecKkue QyHKINHU;
-CTPOUTH TPaQUKH CTETIEHHOH, MO-
Ka3aTeJbHOM, JorapupMHUUECKON U
TPUTOHOMETPHUYECKUX (YHKIINH;
-pemaTh MpOCTEHIINE YpaBHEHUS
U HEPABEHCTBA, COJAEpIKAILUE CTe-
NIEHHbIE, I[IOKa3aTeJbHbIE, JIOra-
pupMHYECKIE U TPUTOHOMETpHYE-
ckre PyHKITUU;

-1300pakaTh reoMeTpudeckue Gpu-
TYpbl Ha YepTeXe W TPOU3BOAHTH
MIPOCTEUIINE  TOCTPOEHUS  Ha
IUIOCKOCTH;

-BBINIOJIHATD ONEpaluy HaJl BEKTO-
pamMH U TOJIB30BaTHCS CBOWCTBAMU
ATUX ONEpalUi.

YMEHHE MCIIOJIb30BaTh MPH pelle-
HUM 3aJa4 HU3ydeHHblEe (DaKTbl U
TEOPEMBI

IJIAaHUMETPUH,; YMCHUC

OIICHHUBATh pPasMEPEI 00BLEKTOB
OKPY)KaIOIIEr0 MUPA;
pacrio3HaBaTh Ha 4epTexax U Mo-
JETSX TPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCUTBH TPEXMEPHBIE 00BEKTHI
C HUX OIIMCaHHUAMH, I/I306pa)K€HPI$[-
MU,

YMETh peIlaTh TEKCTOBBIC 3aJadyH
pa3HbIX TUIOB (B TOM 4YHUCJE Ha
MMPOLCHTHI, JOJHW U 4aCTU, HA JABU-

KeHue, paboTy, CTOMMOCTh TOBa-

pPOB U YyCJIyr, HaJIOI'H, 3aga4u U3

- yMeThb

3HaHWUs B IIO3HABATCIIb-

MIEPEHOCHUTh

HYIO ¥ IPAKTHYECKYIO
obmactu JKU3HEICs-
TEJILHOCTH; YMETh WH-
TErPUPOBATH 3HAHUS U3
pa3HBIX  MPEIMETHBIX
obacrei;
YCTaHABIIMBATh CYIIle-
CTBEHHBIN MIpU3HAK
WA OCHOBAHHUA IS
CpaBHEHHUs, KiIaccudpu-
KaIlni ¥ 000OIIEHHUS;
OTIpEe/ICIIATh METu Jes-
TENILHOCTH, 3a1aBaTh
napaMeTpel M KpHUTe-
pUU  UX JTOCTHKEHUS;
-BBISBIISTE 3aKOHO-
MEPHOCTH M TPOTHBO-
peuns B paccMaTpuBa-

CMBIX SABJICHUAX.

IIpencraBnenne pe-
3yJIbTaTOB TPaKTHYe-
CKUX paboT. 3amuTa
TBOPYECKUX  padoT.
KonTponbHast pabo-
Ta. BrimonHeHue 3a-

,I[aHI/Iﬁ Ha 3K3aMCHC




00JIacTH yNpaBJICHHUS JTUYHBIMH U
CeMeMHbIMU (PUHAHCAMH);

pematb IpocTellIne KoMOuHa-
TOpHBIE 33/1a4l METOJIOM Iepedo-
pa, a TaKXe C HCIOJIb30BAHUEM
W3BECTHBIX (hOpMYIT;

BBIUUCIIATh B MPOCTEHIIMX CIyda-
X BEPOSATHOCTH COOBITUH Ha OcC-
HOBE I10/ICUE€Ta YNCia UCXO/I0B;
HCITOJIB30BaTh pHOOpeTEeHHbIE
3HAHUS U YMEHUS B NIPAKTHUUYECKOU
JEATENIBHOCTH W TOBCEAHEBHOMU
KU3HU: NI aHalu3a peajlbHbIX
YHUCJIOBBIX JAHHBIX, MPEICTaBJICH-
HBIX B BHJIE Marpamm, rpaQukos;
aHanu3a WHGOpPMAIMM CTATUCTH-

YECKOTr0 Xapakrepa.

eHa ButanbesHa
0

SnoaTeepxaalo 3TOT AOKYMEHT
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