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1. ObIAA XAPAKTEPUCTHKA PABOYEWM ITPOT'PAMMBbI
YYEBHOU JUCIHUIIJIMHBI «OAb. 07TMATEMATHKA»
1.1. Ob0sacTh NpUMEHEeHUs! IPUMEPHOIl MPOrpaMMBbI
Pabouass mporpamma yueOHOH MUCIHMILIMHBI SIBJISETCS YAaCThIO MPOTPAMMBI MOJTOTOBKH
criermaaucToB cpemanero 3seHa B cootBeTcTBuu ¢ GI'OC CIIO mo cneumnansuoctu 42.02.01
Pexnama, yTBepkaeHHOTO MpuKkazoM MuHucTepcTBa 00pa3oBanus u Hayku Poccutickoir de-
nepauuu Ne 552, 3apeructpupoBaHHoro MunucrepcrsoM roctuiuu 22.08.2023 N 74908

1.1. MecTOo NMCHUIUVIMHBI B CTPYKTYpe OCHOBHOM mpodeccuoHAJIbHOH 00pa3oBaTebHOM

NPOrpaMMbl: JUCHMIIMHA BXOJAUT B 0011e00pa30BaTeJbHBIH LNKJIL.

1.3 llesb U n1aHUPYyeMble Pe3yJabTAThl 0CBOCHUS JUCHUILIUHDBI:

B pamkax

YMCHHUA W 3HAHUA

IIPOrpamMMBbI

y4eOHOW JTUCIHUIUIMHBI OOYYaIOUTUMUCS OCBAMBAIOTCS

- BBISBJISITH 3aKOHOMEPHOCTH U TPO-
TUBOPEYHS B pPACCMATPUBAEMBIX SBIIE-
HUSIX;

- pasBUBAaTb KpPCATUBHOC MBIINIJIICHUC
MIPH PEIICHUU >KU3HEHHBIX MpoOiieM

- BJIaJIeTh HaBbIKaMH y4eOHO- McCle-
JIOBAaTE€IbCKON U TMPOEKTHOU JesITeIhbHO-
CTH, HaBBIKAMH pa3perieHus MpooieMm;

- yMETh MEePEHOCUTH 3HAHUS B MMO3HA-
BaTEIbHYI0O M MPaKTUYECKYI0 00JacTH
KHU3HEACITENLHOCTH;

YMETh MHTETPUPOBATH 3HAHUA U3 pas-
HBIX TIPEIMETHBIX 00JIacTeil;

- BBIJIBUTaTb HOBBIC HACHU, IpCIAJiararb
OpUTHHAJbHBIC MOAXOJbI M PpEIICHHUS,
U CIIOCOOHOCTh WX HCIOJIB30BAHUS B
MO3HABATEILHON W COIMAILHOW Tpak-
THUKE

- COBEpIICHCTBOBAHUE SI3BIKOBOM U
YUTATEIbCKON KYJIbTYPhl KakK

Kon
Ymennst 3HaHusn
OK
OK 01, OK 02, - TOTOBHOCT K TpyHy, oco3HaHue | [1€peucHb 3HAHUH, OCBaK-
OK 03, OK04, | yennoctn mMactepersa, Tpynomobue. BACMBIX B PAMKax JHUCLH-
OK 05, 0K 06, | . camocrositensro  (hopMyiaupoBath 1 | IUTHHBI:
OK 07 aKTyaTn3upOBaTh
-BJIaJIETh METOJIaMHU JI0Ka3a-
npobiieMy, paccMaTpuBaTh €€ BCECTO-
. TEJIbCTB, AJITOPUTMaMHU pe-
pOHHE;

HIeHHus 3aja4, ymMeHue ¢op-
MYJIMpOBaTh  OTpE/ICIICHNS,
aKCHOMBI M TEOpPEMBI, MpH-
MEHSITh UX, IPOBOJIUTH JOKa-
3aTelbHbIE PACCYXKICHHS B
XOJIe peleHHs 3a/a4;
-cBOMcTBa apudmernye-
CKOTO KOpHSI HaTypaJb-

HOM CTEIeHU;

- CBOICTBa CTEIEHU C
paloOHAIBHBIM TOKa-
3aTereM;

-CBOMCTBA JIorapuPMOB U
OCHOBHOE Jorapupmmue-
CKO€ TOXKJIECTBO;

- OCHOBHBIE TPUTOHOMET-
pudeckue GopMyIbl;

- TabJIMIIa TPOU3BOTHBIX
AIIEMEHTapHBIX QYHKIUH;

- YMETh ONEepUpPOBaTh MO-
HATUSAMM: CITy9aiHbIA

OTIBIT M CTy4aitHOe COOBI-
THE, BEPOATHOCTH CITyyaii-




HOIro CO6BITI/IH; YMETH BbI-
YUCIATE BEPOATHOCTE C

HUCITOJIB30BAHHUECM
Cpe€acTBa BSaHMOﬂeﬁCTBHH MCKIY Fpa(l)I/II-ICCKI/IX MECTOHOOB,
JIFOAbMH U ITO3HAHUA MUPA; MIPUMEHATD (I)OpMyJIBI CJIO-

3HABaTEIbHYIO JICSATEIBHOCTb, BBISBIIATH

po0OsemMbl, CTaBUTbU  (HOPMYIUPOBAThH

COOCTBEHHBIC 3aJa4H B obpa3oBa-

TEIIPHOM NEATEALHOCTH M JKH3HEHHBIX

CUTYaIUsX;

- OBJIaJICHWE HaBBIKAMU Yy4e€OHO- WHC-

CJIEOBATEIbCKOM, TMPOEKTHOM U COIHU-

aJIbHOM ICATCIbHOCTH;

- OCYIIIECTBIIATh KOMMYHHKAIIMM BO BCEX

cdepax KHU3HH;

- pPa3BEpHYTO W JIOTUYHO H3JIarath CBOIO

TOYKY 3pPEHUS;

C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

- TOTOBHOCTb K T'YMaHHUTapHON M BO-

JIOHTEPCKOM JIESITENbHOCTH;

- OBJIaJICHWE HaBBIKAMH Y4YeOHO- WC-

CJIEI0BATEIbCKOM, IMPOEKTHOM M COLU-

aJIbHOU IEATCIbHOCTH;

YMETh MEPEHOCUTh 3HAHUS B I03HaBa-

TEIbHYIO W MPAKTUYECKYIO OOJIACTH JKU3-

HENEITENIBHOCTH;  TpeajiaraTh  HOBBIE

MIPOEKTHI, OLIEHUBATh UJIEU C TO3ULIMHU
HOBU3HBI, OPUTHHAIEHOCTH.

ATHOCTEH, KOMOWHATOPHBIC
dakTel U GopmysBl TIpU pe-
IIEHUH 33]ay;

aKCHOMBI CTEPEOMETPUU
-yMETh ONEpUPOBAThH TOHS-
TUSMU:  TOYKa, MpsiMas,
TUIOCKOCTh, TPOCTPAHCTBO,
JIBYIpaHHBIN YTOJI, CKpellu-
BalOMINECS 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 NpSAMBIMHU, pac-
CTOSTHHE MEXIY TUTOCKOCTSI-
MU;

- YMETh OINEPHUPOBATH TOHS-
TUSIMH: MHOTOTPAaHHHK, Ce-
YeHHe MHOTOTPaHHHKA, KYO,
napajuiefienunen, Mpu3Ma,
nupamuaa, ¢urypa © I1o-
BEPXHOCTh BpALICHHUSA, IH-
JUHIpP, KOHYC, map, cdepa,
cedeHus Gurypsl BpalieHus,
TUTOCKOCT, Kacaromiasics
cdepbl, HWIMHIpPA, KOHYCA,
IUIOIIA/(b TTOBEPXHOCTU IH-
pamMuabl




1. CTPYKTYPA U COJAEP)KAHUE YUEBHOU JUCITATIIUHBI

Bup yueOHoii padoTsl O0bem B yacax

O0bem o0pa3oBaTebHOI NPOrPaMMbl y4eOHOM AU CHUIIINHBI 238

B T.4. B ()OpMe NPAKTHYECKOM MOATOTOBKH

BT. 4.:

TeopeTndeckoe o0yueHme 6
2

MPaKTHYECKHUE 3aHATHS 1
7
0

B.T.U..

npodeccHoHaTbHO-OPUEHTHPOBAHHOE COIEPKaHNE 3

8
Koncynomayuu 2

IIpome:kyTOUHAS aTTeCTAIUA DK3aMEH 4




2.1. TemaTuveckuii mwiau u coiepKaHUe TUCHMILIHHBI

[IporieHTHBIC BHIYUCIICHHS B
npo¢eCCHOHATBHBIX 331a4aX

NPHUKJIATHOTO
MOJYJIsT)

HpOCTLIe H CJIOKHBIC TPOUCHTHI. HpOHCHTHLIC BBIYUCJICHUSA B

Oo0beMm, Koabl komie-
HaumenoBanue pa3iesioB u akaa. 4/ B TeHIHH
TeM Coaepxxanue yueOHOro marepuasa u Gopmsl TOM YHCJIe ,
OPraHMU3aLMU AeATeJJbHOCTH 00y4aI0 N XCH B (popme ¢popmupoBan
NPAKTHYECKO [MI0 KOTOPBIX
il MOATrOTOB- |CIIOCOOCTBYET
KH, 3JIEMEHT
aKajl. 4 NPOrpamMMmblI
| 2 3 4
Paznen 1. IloBTopeHme Kypca MaTeMATHKH OCHOBHON IIKOJIbI 18/15
Tema 1.1 Cogeprxanue yaeOHOTO MaTepHaa 3
Lenp u 3a1aun MaTeMaTHKA
IIpH OCBOCHHNH CIICIIaIb- Llenp u 3agaun MaTeMaTUKHU IIpU OCBOCHHUH CIICIMAIIBHOCTH. 1
HoCTH. YKcna v BeIYmCIIe- ba3oBbie 3HaHUS W yMEHHS 10 MaTeMaTHKe B MPOGEeCcCHOHATHHOU H
HUsL B IOBCEJTHEBHOM AESITCIHLHOCTH.
JleficTBHs HaJ OJOKUTEIbHBIMU U OTPULATEIbHBIMHU YHCIAMU, C
OOBIKHOBCHHBIMU H
JECSITUUHBIMU JPOOSIMHU.
JeiicTBus co creneHsMu, GOpMYIIbl COKPAIIEHHOTO YMHOXEHUS
[Ipaktrueckoe 3anstue Nel.JleiicTBUS HaJ MOJTOKUTETLHBIMU U 2
OTPHUIATENLHBIMH YHCIIAMHU, C OOBIKHOBEHHBIMH U ACCITUYHBIMU JPOOSIMH.
JleiicTBus co cTeneHsaMu, GOpMYJIibl COKPAILIEHHOTO YMHOKEHHUSI
Tema 1.2 Conepxanue yueOHOro MaTepuaia 5
IIpoLieHTHBIC BBIYHCIICHHUS. [IpocThie MPOLIEHTHI, pa3Hbie CIIOCOOBI UX BRIYHCICHUS. JINHCIHbIE, OK 01, OK
VYpaBHEHUs ¥ HEPABEHCTBA KBA/IPATHBIE, 02, OK 03,
. OK 04, OK
JIpOOHO-JIMHEHHbIE YpPaBHEHUS U HEPABEHCTBA
IIpaxktryeckoe 3ansTue Ne2 IIpocTbie IPOLIEHTHI, pa3Hble CLIOCOOBI UX 4 05, OK 06
BBIYHCIICHHUS.
Ne3 JIunelinble, kBajipaTHbIE, JPOOHO-ITMHEWHbIE YPAaBHEHNS U HEPABEHCTBA
Tema 1.3. IIpogdeccuoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHME (CoAepKaAHKE 4




npodeccuoHaNbHBIX
3a7a4ax

ITpakTnueckoe 3ansaTue Ne4 [IpocTbie 1 C10XKHBIE IPOLICHTHI.
Ne5 TIpouieHTHBIE BBIUNCIIEHUS B IPO(ECCHOHATBHBIX 33/1a4ax

Tema 1.4

Conepxanue yueOHOT0 MaTeprana

Pemenue 3amau. BxoaHoit
KOHTPOJIb

Boruncnenus u npeodpa3zoBaHusi. Y paBHEHUS U HEPABEHCTBA. | €OMETpus HAIIOCKO-
CTH

IIpakTueckoe
paBEHCTBa.
No7 I'eomeTpust Ha IIIOCKOCTH

3ansaTe Ne6 Brrumcienuss u npeoOpa3oBaHus. YpaBHEHHS HHE-

[Ipaktuueckoe 3anstue Ne§ KontponsHas pabora

Pasznea 2 [Ipsimble U MJ10CKOC

TH B pocTpaHcTBe. KOOpAUHATHI U BEeKTOPHI B IPOCTPAHCTBE

Tema 2.1. OCHOBHBIE TOHATHSA

Conepxanue yaeOHOro MaTepHaa

crepeomeTpun. Pacnonoxenue
IPSMBIX U INIOCKOCTEN

[Ipenmer crepeomeTrpun. OCHOBHbIE NOHATHUSA (TOYKA, MpsiMasi, IUIOCKOCTb, IPO-
cTpancTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekatromuecs, napanienbHble
M CKPCIIHMBAIOIIUECCA MMPAMBIC. VYrona MCXKAY MNPSAMBIMHA BIIPOCTPAHCTBEC.
[lepnieHAMKYIAPHOCTH TPSMBIX. OcHoOBHBIE

POCTPAHCTBEHHBIE (PUTYPHI

[Ipaktnueckoe 3ansitue Ne 9  VYronm wmexay TmpsSMbIMU B MIPOCTPAHCTBE.
[TepnenauKkymsipHOCTD IPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI

Tema 2.2. IlapamienpHOCTb

Copneprkanue yueOHOTO MaTepralia

NPSAMBIX, MPSIMOM U TUIOCKOCTH,
IJIOCKOCTEN

[TapanneneHple mnpsiMas M IwiockocTh. Ompenenenue. Ilpusnak. CpoiicTBa.
[Tapannensubie iockocTu. Onpenenenue. [Ipuznak. CBolicTaa.

Tetpassip u ero snemenTsl. [lapannenenunen u ero 3neMeHTsl. CBOWCTBAPOTUBO-
MOJIO’KHBIX TpaHen W JAuaroHaned mnapamienenunena. Iloctpoenue

OCHOBHBIX CEUEHUIT

[Ipaktnueckoe 3anstue Ne 10 Terpasap u ero snementsl. [lapannenenunen u ero
aneMeHThl. CBONCTBA MPOTHUBOIIOJIOKHBIX IPaHEl M JUaroHajlel napajuieienunena

Tema 2.3. [lepnieHuKy-

Copneprxanue yueOHOro MaTepuana

JSIPHOCTH MPSIMBIX,
IpsAMOI u

Ilepnenaukynsapusie npsaMsele. [lapanensaelie npsamble, NEPIEHIUKYIISAPHbIEC KIUIOC-
koctu. [Ipu3HaK neprneHuKyaIspHOCTH NPSAMON U IUIOCKOCTH

OK 01, OK
03,
OK 04, OK
07




INTOCKOCTH, TNIOCKOCTEH

[Ipaktnueckoe 3ansartue Nell,12
MJIOCKOCTH.

IIpu3HaK NEepNEeHIUKYJIIPHOCTH MPSMOU U

Tema 2.4.

[lepnieHuKynsp ¥ HaKJIOHHAS.
Teopema 0 Tpex
MEePHEHANKYIISIpax

Conepxanne yueOHOTO MaTepuaia

[epnienukysap 1 HakiIOHHasA. Teopema 0 Tpex NEPHEHAUKYIIAPaX. YOI MEXIY IIPIMOU U
IJIOCKOCTBIO.

VYron mexay mIockocTaMu. IleprnenuKyIspHbIe IIOCKOCTH.

PaccrosiHus B mpocTpaHcTBE

[TpakTrueckoe 3anaTue Nel3 VYrom mexmy mpsMoii U IOCKOCTHIO. YTOI MEXIY
mockocTsMU. [lepneHauKysipHble IIIOCKOCTU. PacCTOSIHYS B TPOCTPaHCTBE

Tema 2.5. Koopnusatsl u
BEKTOPBI B IIPOCTPAHCTBE

Copneprkanue yueOHOro MaTepuania

JlexapToBbI KOOPJUHATHI B IPOCTPAHCTBE. BekTOpEI B TpocTpaHcTBe. ClOKEHUE U
BBIYMTAHHE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha unci0. CKansipHOE POU3BEACHHUE
BEeKTOpOB. [Ipocreiimme 3a1a4u B KOOpAUHATAX

[Tpaktuueckoe 3anstue Nel4 CkamsipHoe npousBeeHue BeKTopoB. [Ipocreiiiue 3a1aun B
KOOpAuHaTax

Tema 2.6. [Ipsmble 1 III0CKOCTH
B IPAKTHUUYECKHX 3a]a4ax

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COleP KaHMe (COepKAHN e MPUKJIATHOTO
MOJYJIst)

B3anmHoe pacnosioxkeHne npsAMbIX B npocTpaHcTBe. [lapaienbHOCTh MpsIMOl U
IUIOCKOCTH, TapalieIbHOCTh IUIOCKOCTEH, NEPIEeHIUKYISIPHOCTh IUIOCKOCTEH.
Pacnionosxenne npsMBIX U TJIOCKOCTEH B OKpYXKaromeM Mupe (Ipupoe,

apXUTEKType, TEXHUKE). Perienne npakTHKO-OpUEeHTUPOBAHHBIX 3a7a4

[Ipaktuueckoe 3ansitue Nel5 PacnosnokeHue mnOpsIMBIX W IUIOCKOCTEH B
OKpY>KarolieM Mupe (Ipupojie, apXUTEKType, TEXHUKE).

Nel6 PenieHne npakTUKO-OPUEHTUPOBAHHBIX 337124

Tema 2.7 Pemenume 3anmau.
IIpsimMblIe u
KOOPIMHATHI
MIPOCTPAHCTBE

IJIOCKOCTH,
U BEKTOpPHI B

Conepkanue y4eOHOro MaTepHraia

PacrnionioskeHne npsiMBIX M IUIOCKOCTEH B IPOCTpaHCTBE. llepnenaukynspHOCTh U
MapaJUIEIbHOCTD NPAMBIX U INIOCKOCTEN. J[eKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE.
BexTops! B npoctpanctBe. CioKeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA
Ha yuciio. Koopaunatel BekTopa

[IpakTyeckoe 3ansatue Nel7 KontposnbHas padota




Paznen3. OcHoBbl Tpuronomerpuu. TpuroHomerpuyeckue GpyHKuuu 26/17
Tema 3.1 Coneprxanue yueOHOTO MaTepuaa 4 OK 01, 0K
Tpuronomerpuieckue Panuannas mepa yria. [ToBopoT ToUkH BOKpYT Havana koopauHat. OnpeneneHue cuuyca, 2 02, OK 03,
(GYHKIMU  NPOU3BOJILHOTO KOCHHYCa, TAHT'€HCA M KOTaHTeHCa. 3HAKU CUHYCa, KOCHHYCa, TAaHT€HCa U KOTaHTeHCa 110 OK 04, OK
yria, yucia YeTBEPTAM. 3aBUCUMOCTb MEXI1Y CUHYCOM, KOCHHYCOM, TAHT€HCOM U 05
KOTaHT€HCOM OJJHOTO U TOTO K€ yIia
[TpakTnueckoe 3ansaTue Nel8 3aBUCMMOCTb MEXKIYy CHHYCOM, KOCUHYCOM, TAHT€HCOM U 2
KOTaHT€HCOM OJJTHOTO U TOT'0 K€ yIia
Tema 3.2 OcHOBHBIE Conep:xanue yueOHOTO MaTepHrasa 4
TPUTOHOMETPHYICCKUE Tpuronomerpuueckue ToxkaecTBa. IIpeobpa3zoBanus IPOCTEHIINX 1
TOXACCTBA TPUTOHOMETPUYECKHX BbIpaxkeHHH. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YIJIOB Ol U
-a
[Tpaktiueckoe 3ansTue Nel9 [Ipeodpa3oBanue MPOCTEHIINX TPUTOHOMETPUIECKUXBEIPa- 3
KEHHUN
Ne20 IIpeobpazoBaHue MPOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAsKSHHUIH
Tewma 3.3 Tpuronomerpuueckue | Conepskanue yueOHOTO MaTepuana
(byHKIHH, NX CBOWCTBA U OGnacTb onpe/ieneHns: 1 MHOKECTBO 3HAYCHUH TPUTOHOMETPHIECKUX QYHKIMHA. YET-
rpaguky HOCTb, HEUETHOCTD, IEPUOMIHOCTH TPUTOHOMETpUUecKuX (yHKumid. CBoiicTBa urpadu-
K1 QYHKLHMH y = CcOs X, y = sin X, y = tg X, y = ctg x. Cxatue u pacTspkeHHe rpaduKkoB
TPUTOHOMETPUIECKHUX ()YHKITHIA.
[Ipeobpa3zoBanme rpahMKOB TPUTOHOMETPHUYECKHIX (YHKITHN
I[Tpaktiueckoe 3ansaTre Ne21 O6nacTh onpeeneH s 1 MHOKECTBO 3HAYEHUHTPUT OHO-
METPUYECKUX (DYHKIUIH
Ne22 TIpeoOpa3zoBanue rpaMKOB TPUTOHOMETPUYUECKUX (DYHKIIUI
Tema 3.4 Oo6partnbie Tpu- | Coxeprkanue y4eOHOTO MaTepuana
TOHOMETPUYCCKHE (QYHKIIHH O6patHble TpUroHOMeTpuueckue GyHkuuu. Mx cBoiicTBa 1 rpaduky. 2
[Tpaktuueckoe 3ansite Ne 23 OOparHble TPUTOHOMETPHYESCKUE DYHKINN 2
Tema 3.5 Copepxanue yyeOHOT0 MaTepuana 6




Tpuronomerpuyeckue
YpaBHEHUsI U HEPABEHCTBA

VYpaBHeHHE cOs X = a. YpaBHEHHeE sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUM OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUUECKHE
YpaBHEHUs, CBOASIIMECS K KBaAPATHBIM., PEIIAEMBbIE PA3JIOKEHUEM HA MHOXKHUTEIH,
OJTHOPOJZIHBIE.

[Ipocreiimme TPUrOHOMETPUYECKHE HEPABEHCTBA

[Tpaktuueckoe 3anarue Ne24 Perienne TPUTOHOMETPUUYECKHX YPABHEHHH OCHOBHBIX THIIOB:
MIPOCTEHIIINEe TPUTOHOMETPUYECKHE YpaBHEHUS, CBOJISIINECS K KBaJpaTHBIM, pelIaeMble pas-
JIO)KCHUEM Ha MHOXUTEIIU, OJHOPOIHBIC

No 25 TlpocTeiive TpPUrOHOMETPUUECKUE HEPABEHCTBA

Tema 3.6 Pemenue 3agau.

OCHOBBI  TPUTOHOMETPUH.

Tpuronomerpuueckue
byHKIIUN

Conepxanue y4yeOHOTO MaTepuana

[IpeobpazoBanue TPUTOHOMETPHUIECKUX BBIPAKCHUIA. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB B TOM YHCIIE C UCTIOJIb30BAHHEM CBOWCTB

byHKIHI

IIpakTyeckoe 3ausitue Ne26 KonrpomnpHas padota




Paznen 4. IlpousBoanas u nepBoodpasHasi GPyHKIMH

50/35

Tema 4.1 [TonsiTne Coneprxkanue yueOHOTO MaTepHaia 8
npou3BOAHON. DOpMYIIBI 1 [Tpupamenue aprymenra. [Ipupammenue pyHkuuu. 3asaun, IpUBOISIINE K TIOHATUIO 2
npasuia JMpGEPeHIMPOBaHUS | NpOM3BOAHOM. ONpeeeHre IPOU3BOIHOM. AJITOPUTM OTHICKAHHUS IIPOM3BOIHOM.
®opmynsl nuddepentmpoanus. [Ipasuna qudpdepenimpoBanust
ITpaktuueckoe 3anstue Ne27 OnpezneneHne Npou3BOAHON. AITOPUTM OThICKaHHS 6
MPOU3BOAHOMN
Ne 28 ®opmynsl muddepentmpoanust. [pasuna tuddepeHnnpoBanus
Ne29 ®opmyisl mupdepentposanus. [Ipasuna nuddepenunpoBanus
Tema 4.2 Tlomsatme o | Conepikanue yueOHOTo MaTepuaia 8
HENpPEpPBIBHOCTH  (PyHKIMU.
Meron uHTEPBAIOB [Tonsitue nenpepsiBHOM (QyHkuuu. CBoiicTBa HempepbiBHOM (QyHKIUH. CBA3b MEKIY 2
HETIPEPHIBHOCTBIO U TU(PdEepeHIUPYyEeMOCTbI0 (PYHKIUN B TOYKE. AJTOPUTM pEILEHUS
HEPABEHCTB METOJJOM MHTEPBAJIOB
[Ipaktudeckoe 3ausTre Ne3(0 Csi3b MexIy HEMPEPHIBHOCTHIO U IU((hEPEHIIPYEMOCTHIO 6
(hYHKITIH B TOUKE.
Ne31 Anroput™ perieHns HEpaBEHCTB METOIOM HHTEPBAJIOB
No32 ANTOpHUTM pelIeHHus HepaBEHCTB METOIOM HHTEPBAJIOB
Tema 4.3 Conepxanue y4eOHOTO MaTepuaa 4
I'eomeTpuueckuit u
['eomeTpuyeckuii cMbICI IPOM3BOAHOM (QYHKIMHU — YTII0BOM KOA((HIIMEHT KacaTeIbHOM K 2
bu3nIecKui CMBICT | TpaduKy (QYHKIUH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky (QyHKIMH. AITOpUT™M
IPOU3BOTHON COCTaBJICHUS YpaBHEHMs KacaTelbHOM K rpaduky GyHKIUU
y=f(x)
[IpakTrueckoe 3ansitue Ne33 Vpapuenue kacareabHOU K rpaduKy QyHKIMH. AITOPHTMCO- 2
CTaBJICHUs1 YpaBHEHHS KacaTelnbHOM K rpaduky dyHkuuu y=f(x)
Tema 4.4 Monotonnocts | Coneprkanue yueOHOro MaTepuaia 4
(G yHKITIH. Toukn | Bospacranue u yobiBaHue (yHKIMU, COOTBETCTBHE BO3pACTAHUS U yObIBaHUS (QyHKIMU 2
SKCTpeMyMa 3HAaKy NPOU3BOJHON. 3a71a4l HAa MAKCUMYM ¥ MUHUMYM. AJITOPUTM
uccnen0Banus pyHKIMH U HOCTPOEHUS ee rpaduka ¢ HOMOIIBIO IPOU3BOAHOM
[Ipaktrueckoe 3anstue Ne34 Anroputm uccrnemoBanust QYHKIMH W HOCTPOCHHUS e€ rpaduka 2
C IOMOIIIBIO IMTPOU3BOJAHOM.
Tema 4.5 MUccnenosanue | Conepixkanue yueOHOTro Marepuania 6

OK 01, 0K

03, OK 04,

OK 06, OK
07




GyHKIMIT U MOCTpOEHHE
rpadukoB

HccnenoBanue GpyHKIMN Ha MOHOTOHHOCTb U IOCTpOEHHE IpaduKkoB

[Ipaktuueckoe 3anstue Ne35, 36 UccnenoBanue QyHKIHHA Ha MOHOTOHHOCTb M TOCTPOCHHE
rpad)uKoB.

Tema 4.6 HauOonbliee u
HaWMeEHbIIIEe 3HAYCHUS
byHKIIUN

Conepxanue yueOHOro MaTepuana

HaxoxaeHne HanOobIIero 1 HAMMEHBILET0 3HaUeHUH QYHKIMIA, TocTpoeHuerpadu-
KOB C MCIIOJIb30BAHKMEM alllapaTa MaTeMaTHYECKOTo aHaIN3a

[TpakTrueckoe 3ansaTue Ne37 HaxoxaeHne HanOOIbIIET0 X HANMEHBIIETO 3HAUCHHIT
GbyHKIIH

Tema 4.7 Haxoxxaenue onru-
MaJbHOrO pe3yjbTara ¢ T0-
MOIIBIO  MPOU3BOJHOW B
NPAKTUYECKUX 3a/1auax

IpodeccronaabHO-OpHEHTHPOBAHHOE COlEP:KaHUE (CONCPKAHKE MPHUKIIATHOTOMO-
JUyJIST)

Haumensiee u HanOoJIbIIEE 3HAYEHUE q)YHKLII/II/I

[Tpaktuueckoe 3anstue Ne38 Haubonbinee n HanMeHbliIee 3HAYCHHUS QYHKIINH

Ne39 Hanmensiiee u HanOosbiee 3Ha9eHUE (QYHKITUH

Ne 40 HaxoxeHne onTUMaabHOTO Pe3ybTaTa ¢ IOMOIIBIO0 TPOU3BOIHOM B MPAKTHUECKUX
3aavqax

Tewma 4.8 IlepBooOpa3zHas
byHKIMN. [TpaBuiia
HaXO0’K/IeHUsI IEPBOOOPa3HBIX

Coneprxanue yueOHOTO MaTepuana

O3HakoMIIEHHE C TIOHATUEM WHTETrpalia u epBooOpasHoit s Gpynkimn y=f(x). Pemenue
3a/1ay Ha CBSI3b MEPBOOOPA3HON M €€ MPOW3BOIHON, BBIYUCICHHE MEPBOOOPA3HOM s
nanHo# pynkuuu. Tabnuua Gopmys A5 HaXOXKISHUS

nepBooOpa3HbIX. M3yueHne npasuia BEIMUCICHHS IEPBOOOPA3HOI

[TpakTrueckoe 3anstue Ne4l Msydenue mpaBuia BbIYUCICHHUS TIEPBOOOPA3HOI

Tema 4.9 Ilmomanbs KpuBO-
IuHenHon Tpanenuu. Pop-
Mmyina Hetorona — JleliOHuna

Conepxanue yueOHOro MaTepuana

3agauy, NPUBOAALINE K MOHIATUIO ONPENEIEHHOTO UHTETPaia — O BBIYACICHUH IIJIOIIAAN
KpUBOJMHEWHOM Tpaneuuu. IloHsatue ompenenéHHoro uHrerpana. ['eomeTpuueckuil u
bu3myeckuit cMbBICT ornpeseneHHoro naterpana. ®opmyna Herorona — Jleiibaua.
Penrenne 3a1a4 Ha MpUMEHEHNE MHTETPaIa IS BRIYUCICHHS (PU3MUYECKUX BETNINH

U IIonaieu

[Mpaktuueckoe 3anarue Ne42 Pemrenue 3a1a4 Ha PUMEHEHHE UHTErPAa ISl BBIYMCICHHS
(hM3UYeCKUX BETWIMH W IUTONIA IeH

Tema 4.10 Pemenune 3amau.
[IpounsBoaHas u
nepBooOpa3Has QyHKIUU.

Conepxanue yueOHOro MaTepuana

®opmynsl 1 paBuna quddepentmposanus. Mecnenopanue GyHKIMI ¢ TOMOIIBIOPOU3-
BoJHOM. Hanbonbliee 1 HanMeHblee 3Ha4€HUS QYHKIINH.

Brruucnenne nepsooOpasnoit. [Ipumenenue nepoodpasHoi




IIpakTnyeckoe 3anaTue KoHrtponbHas pabora 2
Paznen 5. MHOrOrpaHHUKM M TeJa BPauleHUs 34/27
Tema 5.1  TIpusma,| ConepxkaHue yueOHOTo Matepuana 6
napauICICIUIIC, KyO, [Ipu3ma (HaksoHHAs, npsiMast, paBuibHas) U e€ aneMenTsl. [lapannenenunen. CoiicTBa 2
MUpaMuia U X CCUCHUS npsiMoyronsHoro napamienenumnena. Ky6. [lupamuna u e€ snemMeHThI.
IIpaBunbHas nupamuia
[Mpaktuueckoe 3anstue Nod3 Ky6. [Tupamuia u €€ 371eMEeHTHI. 4
Ned4 TIpaBunbHas nupaMuaa
Tema 5.2 IlpaBuibHbIE Copneprxanue yueOHOro MaTepuania
MHOTOI'PaHHUKH B JKU3HU [Inomans  HOBEPXHOCTM  MHOTOrpaHHHMKOB.  IIpocteiinme komMOuHALIUU 2
MHOTOTPaHHHUKOB. BrIunciieHne 371eMeHTOB POCTPaHCTBEHHBIX GUryp (peéopa,
JyaroHainu, yriel). [lpaBuiibHble MHOTOTPAaHHUKH
[Ipaktrueckoe 3ausTre Ne45 BoruucieHue 31eMeHTOB IPOCTPAHCTBEHHBIX (UTYP 2
(p€Opa, nuaronany, yrisl). [IpaBuiibHbIE MHOTOTPaHHUKH
Tema 5.3 IIpodeccHonaIbHO-0pPHEHTHPOBAHHOE COJePKaHUe (COAEPKAHNE MPHUKIATHOTO MOY- 4
[unuuHp, KOHYC, MWap 1 UX Js1)
CCUCHUA Humuaap, xonyc, chepa u map. OCHOBHBIE CBOWMCTBA MPSMOTO KPYroBOTO MWJIMHIPA,
HPsIMOT0 KPYroBoro konyca. Mizo0paxenue Tel BpalleHus Ha miockocTy. [Ipencrasienue
00 yceuéHHOM KoHyce. CeueHust KoHyca (TapajuiesibHOe OCHOBAHHIO M MIPOXOAILEE Yepes OK 01, OK
BEpILINHY), CEUECHUS LUINHpa (TTapauIeIbHO U 04,
HEPIEHANKYIISPHO OCH), CEUEHUAX 1apa. Pa3BépTka LMIMHIpA U KOHyca OK (())67’ OK
[Tpaktuueckoe 3anstue Ne 46 Lumuumap, kouyc, cdepa u ap. OCHOBHBIE CBOWCTBA MPSIMOTO 4
KpYroBoro nujMHapa, npsaMoro KpyroBoro Konyca. I/I306pa)KCHI/I€ TCJI BpalllCHUS Ha IJIOCKO-
ctu. [Ipencrasienue 00 yced€HHOM KOHYCE.
Ne47 Ceuenust KoHyca (mapajjieIbHOE OCHOBAHHUIO M ITPOXOJISIIEE Yepe3 BEPIINHY), CCUCHHS
MUIMHAPA (HapaJ'IJ'ICJ'ILHO U MEPIICHAUKYIIAPHO OCI/I), CCUCHUSIX MIapa. Pa3BépT1<a HWIMHApPA U
KOHYyca
Tema 54 OObembl U Coneprxkanue yueOHOTO MaTepuana 8
IUIOIA /U TIOBEPXHOCTEN T O6wem npsmoyronpHoro napamuienenunena. Oovem ky6a. O6beMbl IPAMOM TPU3MBI UITH-
auHzapa. O6beMbl TUpaMubl U KoHyca. O0beM 1apa
[IpakTuueckoe 3ansaTue Ned8 O6bem mpsMoyronbHOro mapamienenumnena. OobeM KyoOa. 6

Ne 49 O6beMbl IPSIMO TIPU3MBI U ITAITHH/PA.




No50 O6BemBbI TUpaMuIb! M KoHyca. O0beM mmapa

Tema 5.5 [Tpumepst IIpodeccuonanbHO-0pHEHTHPOBAHHOE COJepkaHUe (COAEPKAHUE TPUKIIAHOTO
CUMMETPHIL B Tpodeccuu MOJIYJISA)

[TonsiTHE 0 cCUMMETpUH B IPOCTPAHCTBE (LIEHTpalibHAas, OceBast, 3epKajibHas). O000IeHue
IpeCTaBIeHUI 0 NPaBUIIbHBIX MHOTOTPaHHUKAX (T€Tpasip, Ky0, OKTasip, JOAEKaIp,
HUKOCAdIP).

[Tpumepsl cummeTpuit B mpodeccrn

[Tpaktuueckoe 3ansTre NoS1 TlowsTHE O CHMMETPUH B MPOCTPAHCTBE (LIEHTPAIbHAS, OCEBAs,
3epKaJibHast).

Ne 52 O6o01ieH e TpeACTaBICHHUH O MPAaBUIIbHBIX MHOTOIpaHHUKaX (TeTpasip, Kyo,
OKTadIp, HoAeKasap, ukoca’up).IlpuMepsr cumMeTpuii B mpodeccuu

Ne53 O6o0mmenne nmpeacTaBieHNi 0 MPaBUIIBHBIX MHOTOTPaHHUKAX (TeTpa’ip, KyO, OKTadap,
Jojekasp, ukocasap).Ilpumepsl cuMMeTpuil B mpodeccuut




CopepxaHue y4eOHOTO MaTepuana

OO0BeMBI 1 romraau MOoBEPXHOCTH MHOTOTPAaHHUKOB U TCJI BPAILICHUA

Tewma 5.6 Pemenue 3amau. [IpakTudeckoe 3aHsTHE 4
MHoOrorpaHHuku M Tena I[Tpaktiueckoe 3ansatue Ne54 KontponpHas pabora 2
BpalllCHUs
Pazpen 6. Crenenn n kopuu. CrenenHasi, HokazareJbHas H JorapupmMuueckas QyHKUHA 42/32
Tema 6.1 Crenennas Copneprkanue yueOHOro MaTepuana 4
byHknus,ee CBOMCTBA. [IoHsiTHE KOPHS N-OM CTENEHH W3 AEHUCTBUTEIBHOTO uucia. OyHKIuU y = nVx ux 2
[IpeoOpa3zoBaHue BbIpakeHHI ¢ | cBoiicTBa U rpaduku. CBOMCTBA KOpHS n-0if creneHu. [Ipeodpa3oBanue nppanoHaIbHBIX
KOPHSIMM N- O} CTETIEHN BBIPAYKEHU N
[IpakTueckoe 3ansaTue Ne55 IIpeoOpazoBanue nppalMOHAIBHBIX BHIPaXKEHUI 2
Tewma 6.2 CpoiictBa crenenn ¢ | Conepxanue yueOHOro MaTepHaa 6
paloHaIbHBIM u [TonsiTHe cTeneHy ¢ palMoHaNIbHBIM NoKazareneM. CTeneHHble QYHKIUH, UX
JIECTBUTENIBHBIM I10Ka3a- CBOWCTBA U rpauKu
TEJIAMHA [TpakTuueckoe 3ansaTre NeS6 [ToHsATHE CTENEHN € pallMOHAIBHBIM [TOKA3aTEIEM 5
Ne 57 Creniennble (yHKIIMH, UX CBOMCTBA U rpaduKu
Ne 58 Ctenennbie (hyHKIUH, UX CBOHCTBA U TpaduKu OK 01, OK
Tema 6.3 Pemienue Copepxanue yueOHOTO MaTepuana 5 02, OK 03,
UPpAlMOHAIBHBIX YPaBHEHUH | PaBHOCHIBHOCTH HPPALMOHANIBHBIX YpaBHEHU. MeTo/Ibl UX pelieHus OK 05, OK
[TpakTrueckoe 3ansTre No 59 PaBHOCHMIIBHOCTD MPPALIMOHATIBHBIX YPaBHEHUI HHEPa- 4 07
BEHCTB. METO/IbI UX PEILICHUS.
Ne60 PaBHOCHIIBHOCTD MPPAIMOHANILHBIX YPAaBHEHUH U HEPABEHCTB. METO/IbI X PEUICHHUS.
Tema 6.4 IlokasarensHas | Conepxanue yueOHOTO MaTepHana 8
Gynknus, ee cpoiicTsa. Iloka- | Crernenb ¢ IPOU3BOIBHBIM JEHCTBUTEILHBIM MOKa3aTesieM. Onpeeenne moKa3arebHo
3aTCJIbHBIC YPABHCHUS W HEPa- | (hYHKIMH U €€ CBOWCTBA. 3HAKOMCTBO € MPUMEHEHHEM ToKa3aTenbHoi (yHkuun. Pemenune
BEHCTBA NIOKA3aTEeNIbHbIX YPaBHEHMH METOJOM ypaBHUBAHUS IOKAa3aTeNIed, METOIOM BBEACHMS
HOBOH IIEPEMEHHON,
(GyHKIMOHAIBHO-TpahMIECKUM METOIOM. PelieHne nmoka3aTenbHbIX HEPaBEeHCTB
[TpakTnueckoe 3ansatue Ne61 Penienune nokasaTenbHbIX ypaBHEHUI METOI0M 6

ypaBHHUBaHUS MOKa3aTeleil, METOJOM BBEJICHHSI HOBO TEpEeMEHHOM, PyHK-
IIUOHAIbHO-TPaUIECKUM METOJIOM

Ne62 Penienue nokasarenbHbIX YpaBHEHUM 1 HEPABEHCTB




Ne63 Perienue nokaszatebHbIX HEPABEHCTB

Tema 6.5 Jlorapudm yncna. Copepxanue y4eOHOTO MaTepraa 5
CaoiictBa noraprdmon Jlorapudm uucna. CoiictBa norapudmon. Onepanus orapupmMupoBaHHs
[Mpaktuueckoe 3austiue Ne64 CBoiicTBa JOTapuPMOB 4
Ne65 CpoiicTBa norapupmon
Tema6.6 Coneprxkanue yueOHOTO MaTepuaa
Jlorapudmuteckas QyHKums, JIrapudmuueckast GpyHkuus u ee cBoictBa. IloHsATHE NOrapr(MHUUIECKOT0 ypaBHEHHS.
ee  CBOHWCTBA. Omnepanus MOTEHIMPOBaHUA. TpPH OCHOBHBIX METO/AA PEIICHHS JOTapUPMHUECKUX
Jlorapugmiraeckue ypaBHeHHS, ypaBHEHUH: (QyHKIMOHATIbHO-TpadUUeCcKuil, METO]] MOTCHIMPOBAHUS, METOJI BBEICHUS
HCpaBCHCTBA HOBOM repeMeHHou. Jlorapudmudeckue
HEpaBEHCTBA
[Tpaktuueckoe 3austue Ne66 Jlorapudmsr. Jlorapudmudeckas GyHKIms 7
Ne67 Penrenue orapu()MUUeCKUX ypaBHEHHUH
Ne68 Pemienwne orapuMudeckux ypaBHEHUI
Ne69Pemenune norapudMuiecknx HepaBeHCTB
Tema 6.7 Jlorapudmsl B IIpodeccuonanbHO-0pHeHTHPOBAHHOE COJdep:KaAHMe (COIEPKaHKUE MPUKIATHOTO MOAYIS) 2
MIPUPOJE U TEXHUKE
[Tpumenenne norapudma. Jlorapudmudeckas  crupanib B pUpOJIE.
Ee  MaremaTuyeckue CBOMCTBA
IIpakTHyeckoe 3aHsATHE 2
Ne 70 [Ipumenenue norapudma. Jlorapudmuyeckas  coupanb B
MpUpOJE. EemaTtemarnueckue cBoiCTBa
Tema 6.8 Pemenue 3amau. Copepxanue y4eOHOTO MaTepuana 2
Crenennas, noxkasaTenbhas M | CreneHHasi, 10Ka3aTelbHAs U IOrapuMudeckas (yHKIHH. PeleHre ypaBHCHHUI
norapupmuyueckas QyHKIHN
pug (ynKu IIpakTuueckoe 3ansiTue Ne71KontponsHas pabora
Paznen 7. JiaeMeHTHI TeOPHHU BEPOSITHOCTEH W MAaTeMATHYECKOH CTATHCTHKH 32/26
Tema 7.1 Cob6biTe, | Comepxanue yueOHOro MaTepuana 8
BEPOATHOCTH COOBITHL. CoBMecTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CyMMbI COOBITHA. 2
CloxeHHe 1 YMHOXCHHE VcnoBHas BEPOATHOCTD. 3aBHCHMBIE M HE3aBUCHMBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH
BEPOATHOCTEN IIPOU3BEICHNUS COOBITUI
[Tpaktuueckoe 3ansTre No72 DieMeHTl KOMOMHATOPHKH, CTATHCTHKH W TEOPHUBEPOSITHO- 6

cTei
No73 TeopeMbl 0 BEPOATHOCTH CYMMBI COOBITHIA.
Ne74 Teopembl 0 BEPOSITHOCTUIIPOU3BEACHUS COOBITHIA




OK 02, OK
03, OK 05

Tema 7.2 BeposiTHOCTB B
npogeccHOHATBHBIX 3a1a4aX

IpodeccHoHaTLHO-OPHEHTHPOBAHHOE CO/lEPKAHUE (COICPKAHKE MPHUKIATHOTOMO-
JTyJIsT)

OtHOcHTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOWUNBOCTH. CTaTUCTUYECKOEOTPEIeTie-
HHe BeposiTHOCTH. OIleHKa BEPOSITHOCTH COOBITHS

IIpakTHyeckoe 3ansiTHE

Ne75 OTHOCHUTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH.

Ne76 Cratuctiyeckoe onpeseneHie BepoaTHOCTH.. OLieHKa BEpOSTHOCTH COOBITUS

Ne77 TlpencraBnenvie TaHHBIX. 3a1a4d MATEMAaTHUECKON CTATHCTHKY B TPO(GECCHOHATBHOM
JeSITeNbHOCTH

No78 3amaum MaTeMaTHUECKON CTATHCTUKH B IPO(ECCHOHAITFHON IATEThHOCTH

Tema 7.3 JluckpeTHas ciy-
JaiiHas BEIMUMHA, 3aKOH ¢
pacripeneieHus

Conepxanue yueOHOTo MaTeprana

Bunpl ciryvaiinbix BenmuuH. OnpeniesieHne IUCKPETHOM cityyaitHOM BeUYHHbL. 3aKOH
pacrpeesieHust AMCKPETHOW CIy4YailHOW — BeJIMYUHBL. Ee yncioBbie
XapaKTEPUCTUKU

[TpakTnueckoe 3anarue Ne 79 3akoHpacnpeneneHus AMCKPETHOM CITy4aiiHOW BEJINYUHBL.
No80 UuncnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4YaiHOW BETUYMHBI
No81YuciioBble XapaKTEpUCTUKU JUCKPETHOM CIIy4ailHOM BEIUYUH

Tema 7.4 3amaun mare-
MATUYECKOMN CTATUCTHKH.

Coneprkanue yueOHOro MaTepuana

[TepBuunas 00pabOTKa CTATUCTUYECKUX JAHHBIX. UHCIIOBBIE XapaKTEPUCTUKH
(cpemHee apupmMeTHIECKOS, MEIHAHa, pa3Max, qucrepcus). Pabora ¢ Tabmuamu, rpadu-
KaMu, TuarpaMMaMu

[Mpaktuueckoe 3ansTre Ne§2 UunciaoBble XapaKTepUCTHKHU (CpeHee apupMeTUIecKoe,
MeJaHa, pa3Max, JUCIEPCHs]).

No83 Pabota ¢ Tabimiamuy,

rpauKaMu, JuarpaMMamMu

Tema 7.5 DnemeHTHI TEOpUH
BEPOATHOCTEMN A Ma-
TEMATUYECKOW CTATUCTUKU

CopepxaHue y4eOHOTO MaTepuana

CrnoxxeHre ¥ YMHOXECHHE BEpOsATHOCTEH. JlMCKpeTHas ciiydaiiHas BEJIMYMHA, 3aKOH €€
pacrpeneneHus. 3a/1aud MaTeMaTHUECKON CTATUCTHKH.

IIpakTyeckoe 3ansitue Ne84 Kontponbhas pabora

Koncynbranuu

ITpomexyTrounas arrectauus (JK3aMeH)

Bcero:

W BN




3. YCJIOBUSA PEAJIM3AIIAN ITIPOT'PAMMBI YUEBEHOM JTUCIATIJIMHBI

3.1 TpedoBaHus K MUHHMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMYOOecTeYeHuI0

Jlis peanu3zanuy mporpaMMbl yaeOHOW AUCHUTUTHHBI JOJKHBI ObITh TPEyCMOTPEHBI Clie-

JYIOIUIHME CHelMalbHbIe TOMEIICHHUS:

KaOMHET MaTeMATUKH, OCHAICHHBIN B COOTBETCTBHU C 00Pa30BATELHON MPOrPAMMOIA 110 CIICIIHAIb-
HOCTSIM.

Oo6opynoBanue: GyHKIMOHATBHAS MEOCIb UIsT 00ECIIEYCHHS MOCAJIOYHBIX MECT M0 KOJHMYECTBY
oOyuaromuxcs; (yHKIHOHaJIbHAs MeOenb JUls 000pyaoBaHHUs pabouero Mecra IpenojaBaTens,
KOMIUIEKT CITPaBOYHON ¥ HOPMAaTUBHOW JOKYMEHTAIMK; HH(POPMAaLMOHHbIE CTEH IbI; HATJIATHBIE TOCOOHS
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 mporpaMMbl OMONIHMOTEUHBIN (HOHIT 0Opa3oBaTEIbHON OpraHu3alUH
JIOJDKCH UMETh MeYaTHBIE H/WITU 3JIEKTPOHHBIE 00pa3oBaTelibHbIC U HHPOPMAIIMOHHBIE PeCyp-
CBI, JUIsl KCTIONB30BaHUs B oOpa3zoBarenbHOM mporecce. [lpu dhopmupoBannn OnOIHMOTEYHOTO
¢donna oOpa3zoBaTeNbHOI OpraHu3alyell BEIOUpaeTcss He MEHee OJJHOTO WM3/IaHUs U3 Mepednc-
JICHHBIX HWDKE MEYaTHBIX M3/1aHUM U (WIM) 3JIEKTPOHHBIX U3/IaHUH B KaUe€CTBE OCHOBHOTO, MPH

O9TOM CIIMCOK, MOXKET OBITh JOIIOJTHEH HOBBIMH U3 JaHUAMU.

3.3. OcHOBHEBIE TeYATHBIC H3TaHUA
1.  M.U. bammakoB, Yue6. mocodue st HaualdbHbIX U CPeHE NPOPecCHOHATIBHBIX. yueO.
3aBejcHuE, -M: « Axagemus» 2022. — 256 c.
2. M.U. bammakoB, CO0pHHK 33a1a4 TpodUIHHON HAMIPABICHHOCTH: y4ueb. mocodue st
CTYJIEHTOB O0OyYaromuxcs Mo npoheccusM U CHEIUAIBHOCTIM cpell. mpod. oOpa3oBaHus, -
M: « Akagemus» 2022. — 223 c.
3. B. boromonoB, [IpakTrueckue 3aHATHS IO MaTEMaTHKE: Yuel. mocoOue s CpeaHux
crerl. yue6. 3aBenenne, M: «Bpicmas mkoma» 2022
4. III.A. AnumoB, AnreOpa u Hauana aHanmza: Y4ueOnuk s 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: [IpocBenienue, 2021

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

3.5 UnTepHeT-pecypcesl.
1. Enunas xosmnexuus uudpoBbIX oOpaszoBarenbHbIX pecypcoB. - URL: http://school-

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

2. I/IH(I)OpMaI_II/IOHHaH cuctema «EnmHOoe OKHO AOCTYIIa K 06p8.30BaTeJ'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:

3JIEKTPOHHBIM.

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.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

OBIIIEOBPA30OBATEJLHOMN JUCIHUILIAHBI

KonTponbk U OIleHKa pe3ylbTaTOB OCBOCHHS OOIICOO0pa30BaATEIbHON MUCIUTUIHHBI

PacKpBIBAIOTCSI uepe3 AMCLUIIMHAPHBIE PE3yNbTaThl, HAIlpaBJICHHbIE Ha (POPMUPOBAHUE

00IMX KOMNIETEHIIMH O paszesiaM M TeMaM COJIepKaHHus ydeOHOTro maTepuara.

Pesynomamut 00yuenusn

Kpumepuu OUECHKU

Memoowt ouenku

[lepeuenb 3HaHMM, OCBaMBAaEMbIX B

paMKax OUCHUILINHBI:

-BJ1aACTh MCTOAaMH AOKA3aTCIbCTB,

QIrOpuTMaMH  pelleHHs  3aj]ad;
yMeHue (popMyIupoBaTh onpezesne-
HUS, aKCUOMBI U TEOPEMBI, TIpUMe-
HATh WX, NPOBOJAUTH JOKa3aTellb-
HBIE PAaCCYXJEHUS B XO€E PELICHUS
3aj1a4;

-CBOMCTBa apu(METUUYECKOr0 KOp-
HSl HaTypaJIbHOW CTENEHHU;

- CBOWCTBA CTENEHU C pPALUO-

HaJIbHBIM ITIOKa3aTCJICM,

-CBOlicTBa Jorapu()MoB U OCHOB-

HOE JIOrapu(pMHUECKOE TOXKIE-
CTBO;
- OCHOBHBIE  TPUIOHOMETpHUYE-

ckue GOpMYyIIbI;

-BBIOMpATh  CIOCOOBI
pelieHust 3aaad  Impo-
(dbeccuonampHOM  Jes-

TCIIBbHOCTH,

-OBJIaJICHUE YHUBED-

CAJIbHBIMU  y4E€OHBIMU
[O3HABATEIbHBIMU JIEU-
CTBHSIMH: 0a30BEIE JIO-
TUYECKUE ACUCTBU:

- CaMOCTOATEILHO
bopmynHrpoBaTh "
aKTyaJIu3upoOBaTh MPO-

OnemMy, paccMaTpuBaTh

€€ BCCCTOPOHHC,

TectupoBanue.

YcTHbIi onpoc.

OueHka pe3yabTaToB IMpHU
pelIeHnH 3a1a4
MaremaTu4eCcKui JUKTaHT.
NupuBuayanpHas caMoCTO-
aTenpHas padora.
[IpencraBnenne pe3ynabTa-

TOB IMPAKTHYCCKUX pa60T.

OueHka pe3ynbTaTOB WH-
JMBHYAJIbHOTO KOHTPOJIS B
dopMe cocTaBICHUS KOH-

CIICKTOB.

- TabnuIa MPOU3BOTHBIX
3JIEMEHTAPHBIX (YHKIHIA;

- YMETh OIIEpUPOBATh MOHIATUAMU:
CIIy4alHbIN OIIBIT U CIy4alHOe
cOOBITHE, BEPOSITHOCTh CITy4aitHOTO
COOBITHS; YMETh BBIUUCIISATh
BEPOATHOCTH C UCIIOJIb30BaHUEM

l"pa(i)I/I‘-ICCKI/IX METOHOB; IPUMCHATH

-yCTaHaBJIMBAThL CYILE-
CTBGHHBII\/JI HpI/I?,HaK N
OcHoBaHMsT JIs1 CpaB-

HCHUA, KJ'IaCCI/I(i)I/IKaLII/II/I

# 000011IeHNS;
- OmpenenATh LU
JIESTEILHOCTH, 3aza-

BaTh MTapaMeTpPbl U KpH-




(OpPMYIIBI CIIOKEHUS 1 YMHOXKCHUS
BEPOSTHOCTEH, KOMOWHATOPHBIE
(bakThl ¥ HOPMYJIIBI IPU pEIICHUN
3ajay;

- aKCHOMBI CTEPEOMETPHU

-yMETh ONEPHPOBATH TOHATHIMU:
TOYKa, MpsAMasi, IUIOCKOCTb, IPO-

CTPAHCTBO,  JABYTPAHHBIN

yrod,
CKpEIIMBAIOIINECS MTPSMBIE,
[apayieTbHOCTE W MEPICHIMKY-
JSPHOCTh TPSMBIX M TUIOCKOCTEH,
YroJI MEXIY TPSIMBIMH, YTOJI MEXK-
Oy TpSIMOM M IUIOCKOCTBIO, YTOJ
MEXIy IJIOCKOCTSMHU, PAaCCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PaccTosi-
HUE MEXIY TPSIMBIMHU, PACCTOSHUE
MEX]Ty TUTOCKOCTSIMHU;

- yMETh ONIEPUPOBATH MOHATHIMHU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHUKA, KyO,
napajuIeNIieuIe 1, mpu3ma,
nupamua, Gurypa u noBepXHOCTh
BpAICHHUS, IWIHHIP, KOHYC, 1Iap,
ctepa, ceueHus GUrypsl

BpAIICHUS, ITIOCKOCTb,
Kacaromiasics chepbl, HAIMHIPA,
KOHYCa, TUIOIIAb TOBEPXHOCTH

ImUpaMu bl

TEpUH UX JOCTHKECHUS;
-BBISBIIATH  3aKOHOMeEp-
HOCTH H

[IpotuBOpeunss B pac-
CMaTpUBAeMbIX  sIBJE-
HUSIX;

- BJIAJICHUE OCHOBHBIMHU
IIOHATHUAMHU O IINIOCKHUX
U IPOCTPAHCTBEHHBIX
reoMeTpu4ecKux Gury-
pax, ux OCHOBHBIX
cBolicTBax; chopMupo-
BAaHHOCTb YMEHHs pac-
MO03HAaBaTh Ha uepTe-
JKax, MOACIIIX U B pC-
AJIbHOM MHPE T'COMCT-
uryper;

U3Yy4EH-

pUYECKre
NIPUMEHEHNE
HBIX CBOMCTB T'€OMET-
buryp wu

dbopMynn ans perieHus

pUYECKUX

TCOMCTPHUYCCKUX 3a/lavd
H 3aga4 C IMpaKTU4C-

CKHM COACPKAHHUEM.

[Tepedyenb ymeHUM, OCBaUBAaEMBbIX B

paMKax JUCHUIUIAHBI:

-IIPOBOJIUTh TOXKJECTBEHHBIC
peoOpa3oBaHUs BBIPAKCHUH,
COJIEpKalINX CTEHECHHBIE,

noKa3aTelbHbBIC,

-  yMETh TEPEHOCHUTH
3HaHHUS B ITO3HABATEIIb-
HYIO U IPAKTHYECKYIO

obactu JKHU3HEIES-
TCIBbHOCTHU, YMeTB HNH-

TEIrpUPOBAThb 3HAHUS U3

[IpencraBnenne pe-
3yJIBTaTOB NpaKTHYE-
CKuX paboT. 3ammuTa
TBOPYECKUX  paboT.

KounTponbnast pabo-

Ta.




JOrapupMHUUECKUe U pasHbIX Brinonnenue 3ananuii
TPUTOHOMETPUYECKHE (YHKIHH; Ha  DK3aMEHE
-CTpOUTHh TpaduKu CTEHEHHOH, | MPEeIMETHBIX o0na-

MOKa3aTenbHOM,  JiorapudmMuye- | CTei;

CKOM ¥  TPUIOHOMETPHYECKMX | YCTaHABJIMBATH CYILE-

GbyHKIHIA; CTBEHHBIN MIpU3HAK

-pelarb NpOCTEUIINE YpPaBHEHUS
1 HEpPaBEHCTBA, COJEpKAllUE CTe-
IIEHHbIE, IIOKa3aTeJIbHbIE, JIOra-
pubMudYecKue U TPUTOHOMETPHUYIE-
ckue QpyHKIuHM,

-1300pakaTh reOMETPUUECKUE
(burypbl Ha 4epTeKe U MPOU3-
BOJUTH IMPOCTEHIINE MOCTPO-
€HHUsl Ha IUIOCKOCTH;

-BBITIOJIHATD ~ OTEpallid  HaJ
BEKTOpaMH M  IOJIb30BaThCA
CBOMCTBAaMHM 3THUX OIEpaLIMil.

- YMEHHUE HCHOJb30BaTh MpPU pe-
IICHUU 3a7a4 U3y4YeHHBbIC (DAKTHI U
TEOPEMBI

IUIAaHUMETPUHU; YMEHHE

OLICHUBATh pa3MEPhbL 00BEKTOB

OKPY’KaIOILIET0 MHUPA;

- paClio3HaBaTb Ha 4YCPTCKaAX U
MOACIIAX IIPOCTPAaHCTBCHHEIC
(I)OpMBI; COOTHOCHUTBb TPCXMCPHBIC
OOBEKTBI C HX OIIMCaHUAMU,

M300paKEHUSIMU;

- YMCTb pCIIATh TCKCTOBLIC 3aa41
Pa3HBIX THUIIOB (B TOM YHCJIC Ha
IIpOUCHThI, OO0JM W 4YaCTH, Ha

JABMIKCHUC, pa60Ty, CTOUMOCTDB

TOBAapOB W YCJIYT, HAJOTH, 3aJa4u

WIM OCHOBAaHMS IS
CpaBHeHWUsI, Kiaccupu-
Kalli¥ U 0000IICHHS;

OTIPENENIATh LEH JIes-
TEJIbLHOCTH,  3aJ1aBaTh
napaMeTpel M KpHUTe-
pUU  HX JIOCTHIKCHUS;
-BBISIBIIATH 3aKOHO-
MEPHOCTH H TMPOTUBO-
peurst B paccMaTpuBa-

€MBIX SABJICHUSAX.




H3 00JacTH yrpaBJICHUSA JTIUYHBIMU

U CeMEHHBIMU (PHAHCAMH);

- pemaTh MpocTeumme KoMOWHa-
TOPHBIE 3314l METOJIOM Tiepedo-
pa, a TaKkKe C HUCIOJIb30BAHUEM
M3BECTHBIX (hOPMYIT;

BBIUUCJIATh B NPOCTEHIINX CIy4asx
BEPOSITHOCTH COOBITMM Ha OCHOBE
MOJICUeTa YUCIIAa HCXO/IOB;
UCIOJIb30BaTh  MPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTUYECKON
NeSITeTbHOCT W TOBCETHEBHOM
KHM3HU: JJIS aHAJIM3a peallbHBIX
YHCJIOBBIX JAaHHBIX, MPEICTaB-
JEHHBIX B BHJE AMarpamm, rpa-
¢ukoB; anHanmu3za wuHOpPMALUU

CTaATUCTUYCCKOI'0 XapaKTepa.

eHa ButanbesHa

besHa BopoTHukosa, E=
kt@yandex.ru
IOATBEPXAAK0 3TOT JOKYMEHT
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