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1. OBHIAA XAPAKTEPUCTHKA PABOYEW ITPOT'PAMMBI
YYEBHOU JUCIUIIVIMHBI «OAb. 07TMATEMATUKA»

1.1. Ob6sacTh NnpUMeHeHUs IPUMEPHOIl MPOrpaMMbl

Pabouass mporpamma y4yeOHOM NUCHMIUIMHBI SBJISETCS YaCThIO MPOTPAMMBI MOATOTOBKHU
cnenuanucToB cpenHero 3BeHa B coorBerctBuu ¢ ®I'OC CIIO mo cnenumanbaocTn 54.02.01
Jlu3aiin (o oTpacisM), yTBEpKASHHOro NprkazoM MuHKcTepcTBa 00pa3oBaHus 1 Hayku Poc-
cuiickon @enepanum Ne 552, 3apeructpupoBanHoro MunucrepcrsoM roctunmn 22.08.2023 N
74908

1.1. MecTo IMCUMINVIMHBI B CTPYKTYpe OCHOBHOI Npo()ecCHOHAIBLHONH 00pa3oBaTeIbHOM

NMPOrpaMMbl: JUCHUIIIMHA BXOJUT B 00111€00p a30BaTeJILHbIN UKL,

1.3 Heapb u niiaHupyeMble Pe3yJabTAThl 0CBOCHUS JUCHUILINHBI:

B pamxax

YMCHUSA U 3HAHUSA

IIPOrpaMMBbI

y4eOHOH JMCUUIUIMHBI OOY4YaroIMIMMHUCSA OCBAWBAIOTCSA

aKTyaJIu3UpOBaAThH
mpo0iieMy, paccMaTpuBaTh €€ BCECTO-
pOHHE;

- BBUIBIIATH 3aKOHOMEPHOCTH U TIPO-
TUBOpPEUYUS B pPacCMaTpPUBAEMBIX SIBJE-
HUAX;

- pa3BHUBaTh KpPEATHUBHOE MBIILUICHUE
MIPU PEIICHUN KU3HEHHBIX MPOOIeM

- BJaJeTh HaBBIKAMU y4eOHO- HcClie-
JIOBAaTEIbCKON M MIPOCKTHOW JIEATEIIbHO-
CTH, HaBBIKAMH pa3pelieHus mpooiem;

- YMETh NEPEHOCUTH 3HAHUS B MO3HA-
BaTEIIbHYI0O M MPaKTUYECKYI 00JacTh
JKU3HEIEATEIILHOCTH,

YMETb MHTErpUpOBaTh 3HAHUS M3 pPa3-
HBIX IIPEIMETHBIX 00JIacTeH;

- BBIIBUTaTh HOBBIE WJIEW, MpeIaraTh
OpPUTUHAJIbHBIE TOJXOJbl U PEIICHHUS;
U CIIOCOOHOCTh MX HCIIOJb30BaHUS B
MO3HABATEIbHOM W COLMAJIBHOM TIpakK-
THKE

- COBEpUICHCTBOBAaHUE S3BIKOBOW U
YUTATEIbCKOM KYJIBTYPBI Kak

I({)(;? Ymenust 3Hanus
OK 01, OK 02, - TOTOBHOCTH K Tpydy, OCO3HaHHe | 11epEYCHb 3HAHHH, OCBaH-
OK 03, OK04, IIEHHOCTH MacTEPCTBa, TPYAOIIOOHE. BaCMbIX B paMKax JUCIH-
OK 05, Oé< 06, - CaMOCTOATENbHO (HOPMYTUpPOBaTh U | IJIMHBIL:
OK 07

-BJIaJIETh METOJIaMH JI0Ka3a-
TENbCTB, AITOPUTMaMHU pe-
HICHUST 3a/1a4y; yMmMeHue Qop-
MyJTUpPOBaTh  OMpEACTICHHUS,
aAKCUOMBI M TEOPEMBI, TPH-
MEHSTh UX, IPOBOJIUTH JTOKa-
3aTelbHbIE PACCYXJICHUS B
XOJI€ pelIeHNus 3a/1a4;
-cBoiicTBa apupmeTnye-
CKOTO KOpHSI HaTypallb-

HOHl CTEIICHU;

- CBOMCTBA CTENEHHU C
panroHaIbHBIM TIOKa-
3arenem;

-CBOMCTBA JIOTapu(hMOB U
OCHOBHOE JIorapupmuye-
CKO€ TOXJIECTBO;

- OCHOBHBIE TPUTOHOMET-
puueckue GopMyIbl;

- TabJIMIIa TPOU3BOIHBIX
AIIeMEHTapHBIX (YHKIUI;

- YMETh ONEepUPOBATH IO-
HATUSIMH: CITy4ailHbIN

OTIBIT U CIy4aifHOE COOBI-




THE, BEPOSITHOCTD CITydam-
HOTO COOBITHS; YMETh BbI-
YUCIATHE BEPOATHOCTD C

HCITIOJIB30BAHHUECM
CpC€acCTBa BBaHMOHeﬁCTBHH MCXIY l"pa(bI/I‘l C€CKUX METOOOB,
JIOABMU U ITO3HAHUA MI/Ipa, [IPUMEHATH (bOpMy.]'IBI CJIO-
- CaMOCTOATCIIPHO  OCYIICCTBJIIATH I1O-

3HAaBATCIIbHYIO ACATCIbHOCTb, BBISABIIATH

MpoOJeMbl, CTaBUTbU  (OPMYITHPOBATH

COOCTBEHHBIC 33/1a4d B o0pazoBa-

TENLHOM JICITEIbHOCTH M KU3HCHHBIX

CUTYyallUAX;

- OBJIJICHHE HaBBIKAMH Y4eOHO- HC-

CIIE/IOBATEIbCKOM, MPOEKTHOH M COLH-

ANTbHOM NIeSITeIbHOCTH;

- OCyHIC€CTBJIATE KOMMYHUKAIIMHU BO BCEX

cdepax KU3HU;

- pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO

TOYKY 3PCHHUS;

C UCIIOJIb30BAHUEM SA3BIKOBBIX CPCACTB;

- TOTOBHOCTb K T'YMaHHUTapHOU WU BO-

JIOHTEPCKOM NeSITEIbHOCTH;

- OBJIQJICHUE HaBbIKaAMH yqe6H0- uc-

CIIeIOBATEIbCKOM, MPOEKTHOM M COLH-

AJTbHOM JeATSIbHOCTH;

YMETh TICPEHOCUTh 3HAHKSI B TI03HABa-

TEIbHYIO W MPAKTHYECKYIO 00JIACTH KU3-

HEACATCIBHOCTH npeajiaratb HOBBIC

MIPOEKTHI, OILICHUBATh MJIEH C MO3ULIUU
HOBH3HBI, OPUTHHAILHOCTH.

KEHUSI ¥ YMHOXCHHS BEpPO-
ATHOCTEH, KOMOMHATOPHBIE
daxTel 1 HOpMYNBI MIPH pe-
IICHUU 33]ay4;

AKCHOMBI CTEPEOMETPUU
-yMETb OIEepPUPOBATH IOHS-
TUSMU:  TOYKa, TpsAMasd,
IUIOCKOCTh, MPOCTPAHCTBO,
JBYTPAHHBIA YTOJ, CKPEUIH-
BaIOIIHECs MPSIMBIE,
napaaieTbHOCTh U
NEepIeHAUKYISIPHOCTh  MpSi-
MBIX M IUIOCKOCTEH, YIroJ
MEXIy  MPSMBIMH,  YTOJX
MEXIYy MpSMOM U IIIOCKO-
CTBIO, YTOJI MEXAY IUIOCKO-
CTSIMU, PacCTOSTHUE OT TOY-
KM J0 IJIOCKOCTH, pPaccTos-
HUE MEX]y NPSMBIMH, pac-
CTOSIHUE MEXJY IUIOCKOCTSI-
MU;

- yMETh ONEepUpPOBATH IMOHS-
TUSIMU: MHOTOTPAHHUK, Ce-
YeHHE MHOTOTPaHHHKA, KYO,
napajieNenuresl, IMpu3Ma,
nupamuaa, ¢urypa u 1o-
BEPXHOCTh BpAICHUS, IIU-
JUHAp, KOHYC, map, cdepa,
ceueHus: (pUrypsl BpalieHus,
MJI0CKOCTb, Kacaromasics
cdephl, IMWIMHIpPA, KOHYCA,
IUIONIA/(b TIOBEPXHOCTH ITH-
paMHIBI




1. CTPYKTYPA U COJAEP)KAHUE YUESHOM JUCIUILINHBI

Bun yueoHoii padoThl O0bem B yacax

O0beM 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOM THCIMIIMHbI 238

B T.4. B (popMe NpaKTHYECKOH MOATOTOBKH

BT. 4.

TEOpETHUYECKOEe 00yUeHHE 6
2

IIPAKTUYECKUE 3AHATUS 1
7
0

B.T.U.:

pohecCHOHATBHO-OPUEHTUPOBAHHOE COJICPIKaHUEe 3
8

Koncynemayuu 2

IIpoMe:kyTOUYHAsI aTTEeCTalMs K3aMEH 4




2.1 . TemaTnyeckuii njaH u Coa€cpKaHue TUCHUIIIMHBI

Oo0beM, Koabl xomme-
HaumenoBanue pasneios u akaa. 4/ B TEeHIU I
TeM Conep:xkanue yueOHOro Mmarepuasia u Gopmbl TOM YHCJIe ,
OPraHU3 AL MU 1eATeJbHOCTH 00y al0 LM XCH B opme (¢popmupoBan
NPAKTHYEeCKO M0 KOTOPBIX
i MOAroTOB- |COCOOCTBYET
KH, 3JIEMEHT
aKaj. 4 NPOrpamMMbl
1 2 3 4
Paznen 1. TloBTopeHme Kypca MaTeMaTHKH OCHOBHOW LIKOJIbI 18/15
Temal.l Conepsanue yueOHOr0 MaTepuana 3
Ienp 1 3agaun MaTeMaTUKU
IIpHU OCBOCHHH ClICUAIb- Ilens u 3aj1aun MaTeMaTUKU IIPU OCBOCHHUHU CIICUAIIBHOCTH. 1
HoCTH. Yncna n BeraucIe- bazoBble 3HaHMS M yMEHHS IO MaTeMaTuke B NpodecCHOHAIbHOU U
HUA B IOBCEIHEBHOU IEATEIHHOCTH.
JleiicTBUs Haj MOJOXKUTENbHBIMU M OTPULIATEIbHBIMHU YHUCIaMHU, C
OOBIKHOBEHHBIMU U
NECATUYHBIMU JPOOSIMH.
JleiicTBus co creneHs MU, GOpMYsIbl COKPAILIEHHOTO YMHOKEHHUS
[Ipaktnyeckoe 3ansTue Nel.JlelicTBUS HaJ MOJIOKUTEIbLHBIMU U 2
OTpHLIATETILHBIMHU YUCIIAMH, ¢ OOBIKHOBEHHBIMH U AECATHUHBIMHU JIPOOSIMH.
JleiicTBus co creneHs MU, GOPMYJIIbl COKPAIIEHHOTO YMHOKEHUS
Tema 1.2 Copnepxanue yueOHOro MaTepHaia S
IIporeHTHbIC BEMUCITCHUS. IIpocThie MPOLEHTHI, pa3HbIe CIIOCOOBI MX BRIYKMCICHUS. JINHEHHBIE, 1 OK01, OK
VYpaBHEHUS U HEPABEHCTBA KBaJ[PATHEIE, 02, OK 03,
JPpOOHO-JIMHEIHBIE YPAaBHEHUSI M HEPABEHCTBA 0K 04, OK
IIpakTnueckoe 3ansaTue Ne2 IIpocTbie MPOLEHTHI, pa3HbIE CIOCOOBI UX 4 05, OK 06
BBIUUCIICHUS.
Ne3 JIuneiinble, kBagpaTHbIE, IpOOHO-TMHENHbBIE YPABHEHUS U HEPABEHCTBA
Tema 1.3. IIpogeccnonanbHO-0pHEHTHPOBAHHOE COAEPKAHUE (CO/lep:KaHNe 4
NPHUKJIAAHOT O
IIponieHTHBIE BHIUMCIIEHUS B MO/YJIs1)
poQeCcCHOHANBHBIX 33/1a4axX
ITpocTsle u cokHBIE IPOLEHTHI. [IponeHTHBIE BBIYHMCICHUS B 1




npodeccuoOHaTbHBIX
3a7a4ax

[Ipaktuueckoe 3anarue Ned4 ITpocTsie U CI0KHBIE TPOLIEHTHI.
Ne5 TlponieHTHBIE BEIYUCIEHUS B IPO(ECCHOHATBHBIX 3aa4ax

Tema l.4

Conepxanue yueOHOTO MaTeprana

Pemenue 3amau. Bxonnon
KOHTPOJIb

Boruncnenust u nmpeoOpa3oBaHusi. YpaBHEHHS 1 HEpaBEHCTBA. | eOMeTpHs HATIOCKO-
CTHu

[IpakTueckoe
paBeHCTBA.
Ne7 I'eomeTpust Ha MIIOCKOCTH

3ansaTue Ne6 Bpramcienus u npeoOpa3oBaHus. YpaBHEHHs HHeE-

[IpakTuueckoe 3anarue Ne§ KonrtponsHas padora

Pa3znen 2 IlpsimMble M MJI0CKOC

TH B IpocTpancTBe. KoopanHAThI M BEKTOPHI B IPOCTPAHCTBE

Tema 2.1. OCHOBHBIE TOHATHSA

Copepxkanue yaeOHOTo MaTepuaia

crepeoMeTpuu. Pacnonoxenue
NPSAMBIX U IIJIOCKOCTEN

IIpenmer crepeomerpun. OCHOBHBIE NOHATHUA (TOYKa, MpsAMas, MJIOCKOCTb, IpPO-
ctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpun. [lepecekaronuecs, mapanienbHbIe
" CKPCIIMBAIOIIHECA MPSAMBIC. Yron MCKAY IMPAMBIMHA BIIPOCTPAHCTBCE.
[TepieHAMKYISIPHOCTH MPSAMBIX. OCHOBHBIE

MIPOCTPAHCTBEHHBIE (PUTYPBHI

[Ipaktuueckoe 3anstue Ne 9 VYrom Mexay nOpsSMbIMH B IPOCTPAHCTBE.
[lepnenaukynsipHocTh npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI

Tema 2.2. IlapamienbHOCTH

Coneprxanue yueOHOTO MaTepraia

IPSAMBIX, IPIMOU U IIOCKOCTH,
IJIOCKOCTEN

[Tapannensubie mpsiMas u  wiockocTs. Omnpenenenue. Ilpusnak. CaolicTBa.
[TapannensHele miockoct. Onpenenenue. [Tpusnak. CpoiicTsa.

Terparap u ero snemenTtsl. [lapamienenunen u ero 3meMeHTshl. CBOWCTBAIIPOTUBO-
TIOJIOKHBIX TpaHel W JuaroHaned mapamuienenunena. Iloctpoenue
OCHOBHBIX CEUCHUN

[Ipaktnueckoe 3ansatue Ne 10 Terpasap u ero snementsl. [lapamienenunen u ero
sneMeHThl. CBOMCTBA MPOTUBOIIOJIOXKHBIX IPaHEN U TMaroHayel napauienenunena

Tema 2.3. [lepnenauky-

Coneprxanue yueOHOTO MaTepraia

JSIPHOCTD IPSIMBIX,
IpsIMOM U

[IepnenaukyisapHbie npsMele. [lapamiensHble IPsAMBIE, TEPIEHIUKYISIPHBIE KIIJIOC-
koctu. [Ipu3Hak nepneHaAuKyISpHOCTH IPSIMOU U TUIOCKOCTH

OK 01, OK
03,
OK 04, OK
07




TIJIOCKOCTH, TIJI0OCKOCTEH

[Ipaktuueckoe 3anstue Nell,12
MJI0CKOCTH.

[Ipu3Hak NeprneHAUKYJIIPHOCTH MPSAMOH U

Tewma 2.4.

[leprieHaUKy ISP ¥ HAKIOHHAS.
Teopema 0 Tpex
MIePICHIUK YIIsIpax

Copeprxkanue yueOHOTro MaTepuaia

[TepnienauKyisap ¥ HaKIOHHAs. Teopema o Tpex IMEepIEeHANKYIApax. YT0a MeKIy IPAMOM U
IIJIOCKOCTBIO.

VYron Mexay MmI0CKOCTAMHU. [lepnenanKyIapHbIe IIOCKOCTH.

PaccrosiHng B mpocTtpaHcTBe

[Tpaktuueckoe 3ansatre Nel3 Vrom mexay npsAMoii U MIOCKOCTBIO. YTOJI MEKIY
IUIOCKOCTSIMU. [leprieH TMKyYIIsipHbIE IIIOCKOCTH. PacCTOsIHNS B IPOCTPAHCTBE

Tewma 2.5. Koopannatst n
BEKTOPHI B IPOCTPAHCTBE

Conepxanue yaeOHOTO MaTeprana

JlexapToBbI KOOPANWHATHI B POCTpaHCTBE. BekToph! B mpocTpancTBe. CroxkeHue u
BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha umcio. CkansipHOe MPOU3BEieHNE
BeKkTOpoB. [Ipocreiimue 3a7aun B KOOpAUHATaX

[Ipaktuyeckoe 3anstue Nel4 CkanspHoe mpousBeneHHe BeKTOpoB. [IpocTeiiiue 3anaun B
KOOpAMHATaxX

Tema 2.6. [Ipsimbie 1 m10CKOCTH
B IPAaKTHYECKHX 33/1a4ax

IIpodeccnonanbHO-OpUEeHTHPOBAHHOE CO/lepPaKaHue (CoAepKaHN e PUKJIATHOTO
MO/1YJIs1)

B3anMHOe pacrionoxeHue npsMbIX B IIpocTpaHCTBE. [lapamienbHOCTH NpsMON U
IUIOCKOCTH, NapauIeNbHOCTh IUIOCKOCTEH, MNEPIEHIUKYIAPHOCTh IUIOCKOCTEH.
PacnionoxxeHue npsAMBbIX U INIOCKOCTEH B OKpy»KaroleM Mupe (IIpUpoze,
apXUTEKTYpE, TEXHUKE). Perenne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4

[IpakTrueckoe Nel5  Pacnonoxxenue IJIOCKOCTEH B
OKpY>KarolleM Mupe (IpUpoJie, apXUTEKTYpPE, TEXHUKE).

Nel6 Pemienue npakTuko-opueHTUPOBAHHBIX 3a/1a4

3aHATHUC MNpAMbIX U

Tema 2.7 Pemenue 3amad.
IIpsimble U
KOOPJIMHATHI

IIPOCTPAHCTBE

TJTIOCKOCTH,
U BEKTOPHl B

Coneprkanue y4eOHOTO MaTepualia

Pacnionokenne npsAMBIX M IJIOCKOCTEW B MPOCTpAaHCTBE. llepneHauKyIspHOCTE U
MapaJJIENbHOCTD IPSIMBIX U INIOCKOCTEN. JleKapTOBBI KOOPAUHATHI B IPOCTPAHCTBE.
BexTops! B npoctpancTBe. CloKeHUE U BBIYUTAHNUE BEKTOPOB. Y MHOYKEHHE BEKTOpa
Ha yncio. Koopaunarel BekTopa

IIpakTuyeckoe 3ansaTue Nel7 KonrponpHas pabora




Paznen 3. OcHoBbl TpuroHomerpuu. TpuroHoMmerpuyeckue QyHKUHH 26/17
Tema 3.1 Conepxanue yaeOHOTO MaTepuana 4 OK 01, OK
Tpuronomerpuieckue Pannannas mepa yria. [IoBopoT Touku BOKpyT Hauana koopauHat. Onpesienenne CHHyca, 2 02, OK 03,
GYHKIMM  [TPOU3BOJILHOTO KOCHHYCa, TAHT€HCa U KOTaHTeHCa. 3HaKH CHHYCa, KOCUHYCa, TAHI€HCa U KOTAaHI'eHca 110 OK 04, OK
yIiia, yucia YeTBEPTAM. 3aBUCUMOCTb MEXLY CHHYCOM, KOCHHYCOM, TAHT€HCOM U 05
KOTAHI'€HCOM OJIHOTO U TOTO K€ yIJia
[Tpaktrueckoe 3anstre Nel8 3aBUCHMMOCTh M€Ky CHHYCOM, KOCHHYCOM, TAHT€HCOM H 2
KOTAHT€HCOM OJTHOTO M TOTO XK€ yIia
Tema 3.2  OcHoBHBIE Conepxanue yaueOHOTO MaTepuana 4
TPHTOHOMETPHICCKHE Tpuronomerpuueckue ToxkaecTBa.  IIpeoOpazoBanus IPOCTEUIINX 1
TOXACCTBA TPUTOHOMETPUUYECKUX BhIpakeHHH. CHHYC, KOCHHYC, TAHI€HC ¥ KOTAHT€HC YIJIOB O U
-a
[Ipaxktuueckoe 3anatue Nel 9 [IpeoOpazoBaHue npocTeHINX TPUTOHOMETPHUECKUX BBIpa- 3
KEHUN
Ne20 IIpeobpazoBanue MpOCTEHIINX TPUTOHOMETPHIECKHX BHIPaKEHUH
Tema 3.3 Tpuronomerpuueckue | Cojeprkanue yueOHOro MaTepuana
(yHKIHH, UX CBOWCTBA 1 OO6nactp onpeaeneHuss ¥ MHOXKECTBO 3HAYCHUH TPUTOHOMETpHUYECKUX GYyHKIUMA. YET-
rpaduku HOCTb, HEUETHOCTD, IEPUOUIHOCTh TPUTOHOMETpHUECKUX QyHKuui. CBoMcTBa UTpadu-
K1 QYHKIMH y = COS X, y =sin X, y =tg X, y = ctg X. Cxartue u pacTskeHue rpapuxkon
TPUTOHOMETPUYECKUX (DYHKIIHH.
[IpeobpazoBanue rpauKkoB TPUTOHOMETPUUECKUX ()yHKIMH
[Ipaktuueckoe 3ansatue Ne21 Obnacth onpeneseHus 1 MHOXKECTBO 3HAUCHUHTPUTOHO-
METPUYECKUX (YHKIIUH
Ne22 TTpeobpazoBanue rpagukoB TPUTOHOMETPUUECKUX DYHKIMH
Tema 3.4  OOpatnsle Tpu- | Coxepikanue yueOHOro Marepuana
TOHOMETPHYECKHE (yHKIIH OO6parHble TpUroHOMeTpHYecKre GyHKIMHU. VX cBOMiCTBA U rpadMKH. 2
[Ipaktudyeckoe 3ansaTue Ne 23 O6paTHbIE TPUTOHOMETPUIECKHE (DYHKIIHH 2
Tema 3.5 6

Conepxanue yaeOHOTO MaTepuana




Tpuronomerpuueckue
YPAaBHEHHUS U HEPABEHCTBA

VYpaBHeHue cos X = a. YpaBHEeHHeE sin X = . YpaBHeHue tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUYECKUX YPABHEHUI OCHOBHBIX TUIIOB: MPOCTEHIINE TPUTOHOMETPHYECKHE
YPaBHEHUS, CBOJAIIMECSA K KBAaJIPATHBIM., PEILIAEMbIE PA3JI0KEHUEM HA MHOKUTEIH,
OJTHOPOJIHBIE.

[Ipocreiiiie TPUrOHOMETPUYECKHIE HEPABEHCTBA

[Ipaktuyeckoe 3ansTe No24 PeruieHne TPUTOHOMETPHYECKHX YPABHEHHI OCHOBHBIX THIIOB:
MIPOCTENIINE TPUTOHOMETPUUECKHE YPaBHEHMSI, CBOASIIMECS K KBaIPAaTHBIM, peliaeMble pa3-
JIO’)KEHUEM Ha MHOYKUTENH, OJHOPOHBIE

Ne 25 Tlpocreiimie TpUTOHOMETPHUYECKHE HEPABEHCTBA

Tema 3.6 Pewienue 3amau.

OCHOBBI  TPUTOHOMETPHUH.

Tpuronomerpuueckue
byHKIIUN

Coneprxanue yueOHOTO MaTepuana

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. Pemenune
TPUTOHOMETPUYECKHUX YPABHEHNUI U HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHUEM CBOWCTB

byHKIUH

IIpakTuyeckoe 3ansaTue Ne26 KonrpombHas pabora




Pasnen 4. [IponsBonnas n nepBoodpa3Has QyHKUHHA

50/35

Tema 4.1 [Tonsatue | Coxmepxanue yueOHOro MaTepuaia 8
npou3BoaHON. Popmyibl 1 [Ipupamenune aprymenta. [lpupamenue GpyHkiuu. 3aa4u, IpUBOAAIIUE K TOHATHIO 2
npapuia TUQPEPEHIUPOBAHKS | pou3BoAHON. OmpeneneHue MPOU3BOAHOM. AITOPHTM OTHICKAHKS IPOU3BOIHOM.
®opmynsl tuddepennuponanus. [Ipasuna muddepenunponanus
[Tpaktnueckoe 3ansatre Ne27 Onpenenenne npou3BOAHON. AITOPUTM OTHICKAHUS 6
MIPOU3BOAHOMN
Ne 28 ©opmyns nuddepentuposanus. [Ipasuna ruddepenunpopanus
No29 dopmys nuddeperupoanus. [Ipasuna guddepeHiupoBanms
Tema 4.2 TIlonsatue o | Coxepxanue yueOHOro MaTepuana 8
HETPEPHIBHOCTH  (PYHKIIHH.
Meton nHTEpBAIOB [Tonstue HempepbiBHOW (yHKuMH. CBoiicTBa HempepbBHOW (yHKIMU. CBA3b MEXIY 2
HEMPEpbIBHOCThIO U TU(PEepeHIHPYEMOCTbI0 (YHKIMU B TOUKE. AJTOPUTM pELICHUS
HEPaBEHCTB METOJIOM UHTEPBAJIOB
[Ipaktuueckoe 3anatre Ne30 CBs3b MekIy HEMPEPHIBHOCTHIO U JH(P(HEPESHIHPYEMOCTHIO 6
(GYHKIMH B TOUKE.
Ne31 Anroput™ perieHust HEpaBEHCTB METOIOM UHTEPBAJIOB
Ne32 Anroput™ peleHust HEpaBeHCTB METOIOM HHTEPBAJIOB
Tema 4.3 Coneprxanue yueOHOro mMaTepraia 4
['eomeTprueckmit u
['eomeTprueckuii CMbICI IPOU3BOAHON (QyHKINH — yTIIOBOM KOA() QUIIMEHT KacaTeabHOH K 2
buszngeckuit CMBICT | TpaduKky QyHKIUM B TOUKe. YpaBHEHHE KacaTenbHOU K rpaguky (QyHKINH. AJNTOPUTM
IPOU3BO/IHOM COCTaBJICHUSI YpaBHEHHS KacaTeIbHOM K rpaguKy GyHKIUU
y=f(x)
[Tpaktuueckoe 3anstue Ne33 VpapHenue kacateiabHON K TpaduKy QYHKIMH. AJITOPUTMCO- 2
CTaBJICHUs YPaBHEHUS KacaTesbHOM K rpaduky GyHkuuu y=f(x)
Tema 4.4 Monorounocts | Coaepikanue yueOHOTo Matepuaia 4
GyHKIMH. Toukn | Bo3pacranue u yObiBaHue QYHKIIH, COOTBETCTBHE BO3pACcTaHUA U yObIBaHUS QYHKIUH 2
3KCTpeMyMa 3HaKy MPOU3BOAHON. 3a71a4i HAa MAKCUMYM U MUHUMYM. AJITOPUTM
yccie1oBaHus (YHKIUU U TIOCTPOEHHUS ee rpadka ¢ IOMOLIb IO TPOU3BOAHON
[Tpaktuueckoe 3anatue Ne34 Asnroputm uccienoBanusi GYHKIME U MOCTPOCHHUS e¢ rpaduka 2
C TIOMOIIIBIO TIPOHM3BOIHOM.
Tema 4.5 HWccaenosanue | Conepxanue yueOHOro MaTepuana 6

OKO01, OK
03, OK 04,

OK 06, OK
07




GyHKIIMIE W TOCTpOEHHE
rpadgukoB

Hccnenoanne QpyHKINM HA MOHOTOHHOCTh U IOCTpOEHHE rpaduKoB

[Ipaktiueckoe 3anstue Ne35, 36 NccnenoBanue GyHKIMH Ha MOHOTOHHOCTD M MOCTPOCHHE
rpaduKoB.

Tema 4.6 HaubOosbluee u
HAUMCHBIIICC 3HAUYCHUA

byHKIIUN

Coneprxanue yueOHOTO MaTepuana

Haxoxaenue HanOop11ero 1 HaMMeHbIIEro 3Ha4eHui QyHKIMH, mocTpoeHuerpadu-
KOB C MCII0JIb30BaHUEM allllapaTa MaTEMaTHUECKOTO aHAIN3a

[Tpaktudeckoe 3auste No37 HaxoxaeHue HanOObIIEro 1 HAMMEHBIIETO 3HAYCHUI
dbyHKIIMN

Tema 4.7 Haxoxnenue omnrtu-
MaJbHOTO pe3ylibTara ¢ MO-
MOILIBK)  IPOM3BOAHOM B
NPaKTHYECKUX 3a7a4ax

IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COlEPKAHUeE (CONEPKAHUE TPUKIATHOTOMO-
TTyJIsT)

Hanmenbmiee n Hanbonb1iee 3HaYeHHE QYHKIUH

[paktuyeckoe 3ansTue Noe38 Haubonbinee u HauMeHbIIIee 3HAYCHHS QYHKIINH

Ne39 Haumensbluee u HanOobliee 3HaUeHUE QYyHKIUN

Ne 40 HaxokaeHue onTUMalibHOTO Pe3yabTaTa C MOMOIIBIO TPOU3BOIHOM B MPAKTHUECKUX
3aja4ax

Tema 4.8 IlepBooOpa3Has
GYHKITUH. ITpaBuiia
HaXO0XK/IeHHs TIepBOOOPa3HBIX

Conepxanue yaeOHOTO MaTepuana

O3HakoMIIEHHE C IOHATHEM UHTerpaja u nepBoodpasHoit 1t pyHkuun y=f(x). Pemenue
3a[a4 Ha CBSA3b MEpPBOOOPA3HOM M ee MPOU3BOAHOM, BBHIYMCICHHE NEPBOOOPa3HOM s
nanHou ¢yHKIuH. Tabnauna GopMy 11 HAX0XKISHHS

nepBooOpasHbIX. M3yueHne npaBuia BEUUCICHHS IEPBOOOPA3HOi

[Tpaktuueckoe 3anatue Ne4l Msydenue mpaBuiia BHIMUCICHHUS TEPBOOOPA3HON

Tema 4.9 Ilnomans KpuBo-
IuHenHou Tpanenuu. Dop-
myna Herotona — Jleiibauia

Conepxanue yueOHOTO MaTepuana

3ajaun, NpUBOJALINE K MOHATUIO ONPEAEIEHHOTO HHTETPaia — O BBIYMCICHUH TIOIIA/IH
KpPUBOJIMHEHHON Tpameuuu. [loHATHE ompenenéHHOro WHTerpaia. ['eoMeTpudeckui u
(usndeckuii cMmbici onpeaenenHoro uurerpana. @opmyina Hetorona — Jleiibnuna.
Perenue 3a1ay Ha IprMeHEHHE HHTETpaa Jlsl BbIMUCICHUS QU3UIECKUX BETUYUH

U IUIOLIAAEH

[Tpaktudeckoe 3ansTre No42 Pemienue 3a1au Ha NPUMEHEHHE MHTErpaa s BBIYMCICHHUS
(U3MIECKUX BEIMYHH U TIOIAACH

Tema 4.10 Penrenue 3amay.
[IpownsBoaHas u
nepBooOpasHas GYHKIIUH.

Conepxanue yueOHOTO MaTepuana

®opmynel v npaBuna quddepenunponanus. Mcenenopanne GyHKUUN ¢ TOMOLIBIOIPOU3-
Bo/iHOM. Hanbombiee 1 HanMeHblIee 3HaUeHUs (yHKIHUU.

Brraucnenue nepsoodpazHoii. [Ilpumenenue nepBooOpazHoii




IIpakTuveckoe 3ausiTue Kontponpnas pabora

Paznen 5. MHOrorpaHHMKH M Tesia BpPalleHuUst 34/27
Tema 5.1 IIpusma,| Coxepxanue yqeOHOT0 MaTepuana 6
napaJijieenuIen, KyO, | TIpusma (HaKIOHHAS, IPAMAas, PABUIbHAS) U & o1eMenThI. Ilapamnenenunen. CBoiicTBa 2
[IMpaMuzia 1 uX CCHCHUA npsiMoyTobHOTO apamienenunena. Kyo. [lupamuaa u € ameMeHTHI.
[IpaBunbHas nupamuaa
[Ipaktuueckoe 3ansatue Ne43 Ky6. [lupamua u e€ sneMeHThl. 4
Ne44 TIpaBunbHas nupaMuaa
Tema 5.2  IlpaBuibHbIC Conepxanue yueOHOTO MaTepuana 4
MHOTOTPAHHUKH B KU3HU [Inomane  MOBEpXHOCTH  MHOrorpaHHukoB.  [Ipocreiimme koMOuHAIUN 2
MHOTOTPaHHUKOB. BerncieHue sneMeHToB IpOCTPaHCTBEHHBIX (uUryp (pedpa,
JaroHaiu, yrisl). [IpaBuibHbIe MHOTOIPaHHUKH
[IpaxTrueckoe 3ansaTre Ne45 BoruncieHue 31eMeHTOB IPOCTPAHCTBEHHBIX (PUTYD 2
(p€6pa, muaronany, yrisl). [IpaBuibHbIE MHOTOTPAaHHUKH
Tema 5.3 IIpodeccnonanbHO-0pHeHTHPOBAHHOE coflepkaHue (CofepKaHue MPUKIATHOTO MOAY- 4
[{ununap, KoHyC, Wap U uX 7151)
CCUCHUA [umuuanp, xonyc, cdepa u map. OCHOBHBIE CBOICTBA MPSAMOTO KPYyTOBOTO IHJIMHJIPA,
HpsIMOTO KpyroBoro koHyca. M3o0paskenue Ten BpaiieHus Ha miockoctu. [Ipencrasnenue
00 yceu€nnoM konyce. Ceuenus KoHyca (mapaaieabHOoe OCHOBAHUIO U MIPOXOIAIIEe uepes OK01, OK
BEPILKHY), CeUCHUS HMIHHIIpA (TTapaieIbHO U 04,
HEPHEHINKYJISIPHO OCH), CEUEHUsX 1mapa. Pa3zBépTka LMIMHIpA U KOHYyca OK %67’ OK
[Ipaktudyeckoe 3ansatue Ne 46 [umuuap, kouyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO 4
KpyroBoro nujanHapa, rpsamMoro KpyroBoro Konyca. I/I306pa)KCHI/IC TCJI BpalllCHUA Ha IJIOCKO-
cru. [IpencrasieHne 00 yceuEHHOM KOHYCE.
Ned47 Ceuennst koHyca (MapaieIbHOE OCHOBAHHUIO U MMPOXOJSIIEe Yepe3 BEPIINHY), CCUSHHS
nuIuHApa (mapauiebHO | MEPISHAUKYIIIPHO OCH), CEUSHUSX mapa. Pa3BépTka muIuHIpa U
KOHYCa
Tema 5.4 OOwvembl WU Conepxanue yaeOHOTO MaTepuana 8
IJIOIAJH TIOBEPXHOCTEH Tel O6weM npsmoyronbHOro napamienenuneaa. Oobem ky6a. O6beMbl IPAMOI IPU3MBbI UITU- 2
muHapa. O0beMbl mupamMu bl U KoHyca. O0beM mapa
[Ipaktuueckoe 3ansaTue Ned8 OObem mpsmoyronbHoro mapamiesnenunena. Oobem Kyoa. 6

Ne 49 O6beMbI MPSIMO# IPU3MBI U IMJIHHAPA.




No50 O0bembI upaMu/ipl U KoHyca. OOBeM 1rapa

Tema 5.5 [Tpumepst
CUMMETpPHI B ipodeccrn

IpodeccHonaIbHO-OPHEHTHPOBAHHOE CO/lepKAHME (CONCPKAHNE NPHKIATHOTO
MOJ1yJIs1)

[TonsTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpasbHas, 0ceBas, 3epKaibHas). O600meH e
NpEeICTaBIEHUH O MPaBUIbHBIX MHOTOIPAaHHUKAX (TeTpa3ap, KyO, OKTa3ap, A0AeKasp,
UKOCadIp).

[Ipumeps! cummeTpuii B mpodeccun

[Tpaktudeckoe 3ansrue NoS1 [loHsATHE O CHMMETPUH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAs,
3epKaibHast).

Ne 52 O60011eHNE MPECTaBICHUH O PaBUIBHBIX MHOTOTPaHHUKAX (TETpas’p, KyoO,
OKTasIp, IOACKadIp, ukocadp).IIpumeps! cummerpwii B ipodeccnu

Ne53 O6o0mIeHHe TIpeACTaBICHHUH O PABMIILHBIX MHOTOTPaHHUKAX (TeTpadap, Ky0, OKTadp,
noaekasp, ukocadp).[lpumepsl cumMeTpuii B mpodeccuu




Conepxanue yueOHOr0 MaTeprana

OOBeMBI 1 rromaau MOBEPXHOCTH MHOTOTPAHHUKOB U TCJI BpallICHUA

Tema 5.6 Pemenue 3anau. [TpakTueckoe 3aHaTHE 4
MHOrorpaHHuKu W Tena [Mpaxtiueckoe 3ansarie Ne54 KontponbHas paborta 2
BpallleHUs
Pa3nen 6. Crenenn u kopuu. CTenenHasi, mokazaTejlbHasi M Jorapupmuyeckass GyHKUUH 42/32
Tema 6.1 Crenennas Conepxanue yueOHOro MaTeprana 4
byHkuus,ee CBOMCTBA. [IoHATHE KOpHA N-OW CTENEHM M3 JIECHUCTBUTEIBHOTO 4Mcia. OyHKIUU y = nVx nx 2
[IpeobpazoBanue BbIpaxkeHuii ¢ | cBoiicTBa u rpaduku. CBoiicTBa KOpHS n-oi crenend. [IpeoOpazoBaHne UppaHOHAIbHBIX
KOpHSIMHM N- OU CTENIEHU BBIPAYKEHUN
[paxtuueckoe 3anatue Ne55 IIpeoOpa3oBanue HppalOHAIBHBIX BBIPKEHUI 2
Tewma 6.2 Cpoiicta crenenu ¢ | Comepxanue yueOHOro Matepuana
panroHaIbHbIM U [TonsTHE CTENEHN C pallMOHANBHBIM NT0Ka3aTeneM. CTeneHHble QYHKINH, X 1
JIEWCTBUTEIbHBIM MTOKA3a- CBOMCTBA M rpaduKu
TEISAMHU [TpaxkTuueckoe 3anATHe Ne56 [IoHATHE CTENEHN C PallMOHAIBLHBIM I10Ka3aTeNeM 5
Ne 57 CteneHnble GyHKIUM, UX CBOHCTBA U TpaduKu
Ne 58 Crenennbie GyHKIINH, NX CBOMCTBA U TpadUKU OK 01, OK
Tema 6.3 Peuienue Coneprxanue yueOHOTO MaTepraia 5 02, OK 03,
UPPALMOHAIBHBIX YPABHEHUM PaBHOCHIIBHOCTD MPPALIMOHATIBHBIX YPaBHEHUN. MeTo bl UX pelleHNs 1 0K 05, OK
[MpakTtuueckoe 3ansTHe Ne 59 PaBHOCHIBHOCTD MPPAIMOHATBHBIX YPABHEHU HHEpa- 07
BEHCTB. MeTO/IbI UX PEILICHUS.
Ne60 PaBHOCHIIBHOCTD HPPALMOHAIBHBIX YPABHEHUI 1 HEPaBEHCTB. MeTO bl MX peLIeHus.
Tema 6.4 TlokasarenpHas | Copepxanue yueOHOro MaTepuana 8
(byHKHI/Iﬂ, ee cpoiicTia. [loka- | Crenens ¢ MPOU3BOJIbHBIM JIeICTBUTENBHBIM IIOKa3aTEIEM. OnpeneneHHe I0Ka3aTelIbHOU 2
3aTelbHBIC YPAaBHEHUS M HEpa- | QYHKIMH U ee CBOMCTBA. 3HAKOMCTBO C MPHMEHEHHEM TT0Ka3aTenbHON GpyHKuuu. Pemenne
BEHCTBA NIOKA3aTEIbHBIX YPAaBHEHUH METOJOM YpPaBHHMBAHMSA I0KAa3aTeNed, METOJOM BBEICHUS
HOBOM NEPEMEHHOM,
(GyHKIHOHATBHO-TpaduUeCKIM MeTO/IOM. Perenne nokasaTelbHbIX HEPABEHCTB
[Tpaktnueckoe 3ansatre Ne6 1 Penienne nokasarenpHbIX ypaBHEHUI METOI0M 6

ypaBHHMBaHUS MOKa3aTesel, METoI0M BBEAECHUS HOBOM epeMeHHOH, (yHK-
[IMOHAJIbHO-TpapUYECKUM METOJIOM
No62 Pemenue nokasarenbHbIX YpaBHEHUN U HEPABEHCTB




No63 Pemrenne nokaszarenbHbIX HEPABEHCTB

Tewma 6.5 Jlorapudm uncna. Coneprxanue yueOHOTO MaTepuaia S
CaoiicTBa norapupmos Jlorapugm uucna. Coiictsa norapumos. Onepariys 10rapuMUpOBaHUS 1
[Mpaxtuyeckoe 3ansatue Ne64 CpoiicTBa norapudMon
No65 CpoiicTBa norapudMoB
Tema6.6 Coneprxanue yueOHOTO MaTepuaia 8
Jlorapudmmaeckas QyHKIus, JIrapupmudeckas (yHkius u ee cBoicTBa. [loHATHE NOTApHPMUUECKOTO ypaBHEHHS. 3
ee  CBOICTBA. Omnepanys MOTEHIMPOBAHUSA. TpPHU OCHOBHBIX METOJA PEHICHUS JOrapu(pMHUECKHX
Jlorapucmuieckue ypaBHeHHUS, ypaBHEHUI: (YHKIHOHAIBHO-TPAQUIECKUN, METOJ TOTEHIMPOBAHUSA, METOJ BBEICHHS
HCpaBCHCTBA HOBOM nepemeHHoM. Jlorapudmudeckne
HEPaBEHCTBA
[Tpaktnueckoe 3ansatue Ne66 Jlorapudmer. Jorapudpmudeckas pyHKIusA 7
Ne67 Pemienue norapudmMuyueckux ypaBHEHHN
Ne68 Pemrenne norapupmMuueckux ypaBHEHUN
Ne69Pentenne norapuMuvecKux HEpaBeHCTB
Tewma 6.7 Jlorapudmsi B IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COAEPKAHME (COEPXKAHME PUKIATHOTO MO YIS) 2
MIPUPOJIE U TEXHUKE
[Ipumenenue norapudma. Jlorapudpmuueckas  cnmpaib B MIPUPOJIE.
Ee  maremaTHueckue CBOMCTBA
IIpakTHYeckoe 3aHsITHE 2
Ne 70 [Ipumenenune norapudma. Jlorapupmuueckas  crupaib B
IPUPOJIE. EemaremarndecKkue cBONCTBa
Tewma 6.8 Pewienue 3anad. Conepxanue yueOHOro MaTepraia 2
Crenennas, noxkasaTenbHas | Crerennas, nokasaTelbHas 1 JorapuMadeckas GyHKIMH. PeleHne ypaBHeHHI
norapupmuyeckas QyHKIHUHI
IpakTuyeckoe 3ansitue Ne71KontponbHas pabora
Pazgen 7. DieMeHTbI TEOPHH BEPOSITHOCTEH W MaTeMaTHYeCKOH CTATHCTHKH 32/26
Tema 7.1 CoGpiTHe, | Comeprkanue yueOHOTO MaTepuaia 8
BEPOATHOCT COOBITHSL. CoBMecCTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEPOSATHOCTH CYyMMBbI COOBITHIA. 2
CoxeHHe 1 yMHOXCHHE VcnoBHas BEpOATHOCTh. 3aBHCHMBIE H HE3aBUCHMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH
BEPOATHOCTCH MIPOU3BEJICHUS COOBITHI
[Tpaktueckoe 3anstue No72 DieMeHTH KOMOMHATOPHKH, CTATUCTHKH M TEOPUUBEPOSITHO- 6

cTen
Ne73 TeopeMbl 0 BEpOITHOCTH CYMMBI COOBITHIA.
Ne74 TeopeMmbl 0 BEpPOSATHOCTHUIIPOU3BEICHHS COOBITHI




OK 02, OK
03, OK 05

Tema 7.2 BeposiTHOCTB B
npodeccHOHATbHBIX 3a4a4aX

HpO(l)eCCI/IOHaJILHO-OpI/leHTI/lpOBaHHOG conepmaﬂne (COI[Gp)KaHI/IG HpI/IKHaI[HOFOMO-
JyJ1s1)

OtHOCUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTONUMBOCTH. CTaTHCTUYECKOCOTIpeaee-

HHUE BeposATHOCTH. OTICHKA BEPOSITHOCTH COOBITHS

ITpakTHyeckoe 3aHsATHE

Ne75 OTHOCHUTENBHAS 4aCTOTA COOBITHS, CBOMCTBO €€ YCTOWUMBOCTH.

No76 Cratuctudeckoe omnpenenenne BeposSTHOCTH.. OeHKa BEPOSITHOCTU COOBITHS

No77 Tlpencrapienue naHHBIX. 3aIlaul MATEMATHUECKOM CTATUCTUKH B TPOPECCUOHATBHON
JeATeNTbHOCTH

Ne78 3amaun MaTemMaTHueCcKoi CTATUCTUKY B IPO(ECCHOHATBHON NIESITEIbHOCTH

Tewma 7.3 JluckperHas ciy-

Coneprxanue yueOHOTO MaTepuaia

yaiiHasg BEIUYNHA, 3aKOH e¢
pacrpeneneHust

Bub! cyyaiinbix BennuuH. OnpeeneHie AMCKPETHON ClydyaiiHON BETUYMHBL. 3aKOH
pacnpeseneHus IMCKPETHOM ciaydyailHOW — BenuuuHbl. Ee uncioBbie
XapaKTEPUCTUKHU

[Ipaktrueckoe 3anstue Ne 79 3akoHpacnpenenenus JUCKPEeTHOH ciyyaifHOH BeTHUYKHBL.
Ne80 YucnoBble XapaKTEpUCTUKU TUCKPETHOM CIIydyailHOW BEJIMYMHBI
Ne81YucnoBble XapaKTEpUCTUKH TUCKPETHOM CIydallHOM BEMYMH

Tema 7.4 3agaun mare-

Coneprxanue yueOHOTO MaTepuaia

MaTHYECKOH CTAaTHUCTHUKH.

[TepBuunas 06paboOTKa CTATUCTUUECKUX JAaHHBIX. UHCTOBBIE XapaKTEPHCTHKH
(cpemHee apudmeTHUeCcKOe, MeIMaHa, pa3Max, aucrepceus). Pabora ¢ Tabnumamu, rpadu-
KaMH, THarpaMMaMu

[paktuueckoe 3anstie Ne82 UncnoBeie XapakTepuCTHKH (CpenHee apudMeTHndeckoe,
MeuaHa, pa3Max, TUCIIEPCHs]).

Ne83 Pabora ¢ Tabmumamu,

rpaguKaMu, AuarpaMMamMu

Tema 7.5 Dnementsl Teopun

Conepxanue yueOHOT0 MaTeprana

BEPOSATHOCTEN A Ma-
TEMaTHYECKOHN CTaTUCTUKU

CrnoxeHue u yMHOXEHHE BeposTHOCTEH. [luckpeTHas ciaydaiiHas BeNMYMHA, 3aKOH €€
pacnpenenenus. 3ajaul MaTeMaTHYECKOW CTATUCTHKH.

IIpakTuyeckoe 3ansitue Ne84 KontposnpHas pabota

Koncynpranun

IIpomesxyTouHas arrectanus (JK3aMeH)

BN

Bcero: ‘

238




3. YCJIOBUSA PEAJIM3AIIMUA ITPOT'PAMMBI YYEBHOW JUCIIUILIAHBI

3.1 TpeGoBaHusi K MUHUMAJIbHOMY MAaTepPHATBHO-TEXHHYECKOMYO00 ecrey eHUI0

g peanuzanuu nporpaMMbl Y4eOHOW AMCHUIUIMHBI TOJDKHBI OBITH MPEAYCMOTPEHBI Clie-
TYIOIIHNE CTICUAIbHBIC TTOMEIICHHUS:

KaOWHET MaTeMATHKH, OCHAIICHHBIN B COOTBETCTBUH C 00pa30BaTENbHOM MPOrPaMMOi O CIEIHAITb-

HOCTSIM.

Ob6opynoBanue: GyHKIIMOHATbHAsT MeOenb uis 00ecredeHns MOCaJI0YHbIX MECT M0 KOJIUYECTBY
oOyyaromuxcs; (pyHKUIHOHANBHAS MeOenb sl 000pydoBaHHuS pabodero MecTa MpernoiaBaTes,
KOMIIJIEKT CTIPaBOYHOW M HOPMATHBHON JIOKYMEHTAIINH; WH(POPMAIMOHHBIE CTEH/IbI; HATJISIHBIE TOCOOHs
[0 OCHOBHBIM pazzieniaM Kypca (B 3J€KTPOHHOM BHUJIE - NPE3EHTAINH ); METOJUYECKHEe MOCOOUs IS IPo-

BEJICHHSI MPAKTHYECKUX 3aHSATHI; HAOOP TEOMETPUIECKUX TeL

TexHuyeckue cpeacTna:

KOMIIBIOTEP C JIHMIIEH3MOHHBIM IPOrPaMMHBIM OOecriedyeHueM; 000pyI0BaHUE Ul OTOOPaKEHUS

rpadudeckoil nHGOPMAIIUU U €€ KOJIJISKTUBHOTO MPOCMOTpa: TeneBu3op, MDY, ayTnOKOIOHKH.

3.2. UndopmannonHoe odecrnedyeHue peajasu3anum nporpaMmmbl
st peanu3anuy IporpaMMbl OMOTMOTEYHBIA (HOHA 00pa30BATEIBHOM OpraHU3AIUU
JIOJDKEH MMETh TNeYaTHBIE W/WIIN 3IIEKTPOHHBIE 00pa3oBaTeNbHbIe U MHPOPMAIIMOHHBIE pecyp-
CBl, JUI1 UCTIONB30BaHusl B oOpa3oBarenbHOM mpotiecce. [Ipu dopmupoBanuu OMOIMOTEYHOTO
¢donma oOpa3oBaTeIbHON OpraHu3anueil BhIOMpaeTcs He MEeHee OJHOTO M3/aHusl U3 Mepeyuc-
JICHHBIX HIDKE MEYaTHBIX U3JaHUN U (MJTU) 3JIEKTPOHHBIX M3JaHUN B KAU€CTBE OCHOBHOTO, MPU

9TOM CIIMCOK, MOXKCET OBITh JOITIOJTHEH HOBBIMU U3 IaHUAMMU.

3.3. OcHoBHBIE TEYATHLIC H3TAHNSA
1. M.W. bammaxkos, Y4e0. mocobue Jyisi Ha4adbHBIX U CpeTHE TPO(PECCHOHABHBIX. YUeO.

3aBencHue, -M: « Akagemus» 2022. — 256 c.

2.  M.U. bammmakoB, COOpHUK 3a/1a4 TPOPIIEHON HANIPABIEHHOCTH: y4e0. mocooue s
CTYJEHTOB O0y4aroIuXcsi o MpodeccusiM U CHEUaIbHOCTAM cpel. mpod. oOpa3oBaHus, -
M: « Axagemusy» 2022. — 223 c.

3. B. Boromomnos , [Ipaktuyeckue 3aHsITHS 110 MaTeMaTuke: Yue0. mocooue st CpeTHIX
cnerl. yue6. 3aBenenue, M: « Beicmas mkona» 2022

4, II.A. AnmumoB, AnreOpa u Havasna aHanm3a: Y4eOonuk s 10-11 k1. obmeobpazosar.

VYupexnenuii, M: «IIpocsemenne» 2021

5. JLC. Aranacsu, ['eomerpus, 10-11: yyeOHuK 11t 00111€00pa30BaTeNbHBIX YUPEKICHUH:



0a30BbIif 1 podui. YpoBau, M: «IIpocsemenuey, 2021

3.4 JlonoJIHUT eJIbHbIE€ HCTOYHUKH:
1 C.M. Hukonwsckuit. Anrebpa u Havana aHanm3a. Jlumaktudeckuid marepuan. 10-11
kJyacc. ba3ossiit u npodunbHbN ypoBHU. M: [IpocBemenue, 2021
2. Omenpuenko B.T. Matemaruka. @ennkc 2022.
3.5 UurepHer-pecypcesbl.
1. Epwmnas koswekuusi nupoBbix oOpazoBarenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / - TekcT: 31€KTPOHHBIN.

2. Wudopmarmonnas cuctema «EamHOe OKHO ocTyma K oOpa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / - TekcT: 31eKTpOHHBIN.

3. Hayunas snextponHas oubmuoreka (HOB). - URL: http://www.elibrary.ru -

TeKcT: PIEeKTPOHHBIMN.

4. OtkpeiTeiii KOJUTeK. Maremaruka. - URL: https://mathematics.ru / - Tekct:

AIIEKTPOHHBIN.

5. IloBropum maremaruky. - URL: http://www.mathteachers.narod.ru / Tekct:

AJIEKTPOHHBIN.

6. CHpaBO‘{HHK IO MaTr€MaTHuKE OJId HIKOJIBHUKOB. -

URL: https://www.resolventa.ru/demo/demomath.htm / - Tekcr: 31eKTPOHHBIA.

7. Cpennsis MaTematuydeckas MHTepHeT mikoia. - URL: http://www.bymath.net / -

TeKCT: 2JIEKTPOHHBIN.

8. ®enepanbubiii nopran «Poccuiickoe obpasoBanue». - URL: http://www.edu.ru / -

TeKcT: AEeKTPOHHBIN.

9. ®enepanbHbli LEHTP WHPOPMAIIMOHHO-O0OPA30BATENbHBIX PECYPCOB. -

URL: http://fcior.edu.ru / - TekcT: 31eKTpOHHBIN.
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4. KOHTPOJIb 1 OLHEHKA PE3YJBTATOB OCBOEHMUA

OBIIEOBPA3OBATEJABHOM JUCHUILIVHBI

KoHTponb M oOIlEHKa pe3ylbTaTOB OCBOCHHUS OOIIEO0O0pa30BATEIBHON IUCIUTLIMHBI

PaCKpBIBAIOTCS Yepe3 AUCLUILIMHAPHBIC Pe3yJbTaThl, HANpaBJICHHbIE HA (OPMHUPOBAHUE

o0IIMX KOMIETEHIMH MO pasfenaM M TeMaM CoJep)KaHus yueOHOro marepuasa.

Pezynomamut 00yuenusn

Kpumepuu OUECHKU

Memoowt ouenku

[Iepeuenb 3HaHUM, OCBaMBAaEMbIX B

paMKax MUCHHUILINHBI:

-BJIaACTh METOJaMU JOKa3aTCJIbCTB,

QITOPUTMAaMM  pELICHUS  3a]ad;
yMeHue (GpopMyIHpoBaTh OIpeese-
HUs, aKCHOMBI M TEOPEMBI, IPHUMeE-
HATH UX, NPOBOAWUTH [JOKa3aTellb-
HBIE PACCYXKEHUS B XOJI€ PELICHUs
3az1ay;

-CBOICTBa apU(PMETHUECKOTO KOp-
Hsl HaTypaJbHOM CTEIICHH;

- CBOMCTBA CTEIEHU C PaALHO-
HaJIbHBIM I10Ka3aTelIEM;

-CBOMCTBa JIOTapU(MOB U OCHOB-

HOe JorapudMUUecKoe TOXIe-
CTBO;
- OCHOBHBIE  TPUTOHOMETpUYE-

ckue (hopMyIIbl;

-BBIOMpaTh  CHOCOOBI
pemieHust 3amad  mpo-
dbeccHoHATBHOW  J1esi-
TENBHOCTH;

-OBIIAJICHUEC  YHUBEp-
CaJbHBIMH  Y4eOHBIMU

O3HABaTEIIbHBEIMU JIE€H-
CTBHSAMU: 0a30BBIE JIO-
THYECKHUE TEUCTBUSL:

- CaMOCTOSTEIHLHO
(hopMynupoBaTh H
aKTyaJIu3UpoOBaTh MpO-
OieMy, paccMaTpuBaTh

€C BCCCTOPOHHE;

TectupoBanue.

VYcrHbll onpoc.

OueHka pe3ylnbTaToB MpH
pelIeHnH 3a1a4
MareMaTuueckuii JUKTAHT.
WNunuBuayaneHas camocTo-
sITeNIbHAs padoTa.
[IpencraBinenne pesynbra-

TOB MPAKTUYECKUX paboT.

OueHka pe3yabTaToOB WH-
JUBUAYAILHOTO KOHTPOJIA B
¢dbopMe cocTaBiIeHUS KOH-

CIICKTOB.

- TabnuIa MPOU3BOAHBIX
AIIEMEHTAPHBIX (YHKIIHIA;

- YMETh ONEPUPOBATH MOHATUAMHU:
CITy4alHbIN OMBIT U CIIy4aitHOE
COOBITHE, BEPOATHOCTH CIy4aitHOTO
COOBITHS; YMETh BBIUUCIISATH
BEPOSITHOCTb C UCIOJIb30BAaHUEM

rpadu4ecKux METOI0B; MPUMEHSTh

-yCTaHaBJIMBaTh CYIlle-
CTBEHHBIM MPHU3HAK WIH
OcHoBaHusi Il CpaB-
HEHUs, KJacCU(pUKAINN
1 0000ILEeHHS;
- ONpeAenaTh  Lelu
TSI TCILHOCTH, 3aja-

BaTh MapaMeTphl U Kpu-




(OPMYITBI CIIOKEHHS U YMHOXKECHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
¢baxTsl 1 HOpMYITBI IPU PEIICHUH
3ajay;

- AKCHOMBI CTE€PEOMETPHUU

-yMETh OIEPHUPOBATH TMOHATUSIMHU:
TOYKa, NpsAMas, IUIOCKOCTb, MPO-
CTPaHCTBO,  JIBYTpaHHBI  yrod,
CKPELIMBAIOLINECS MPSIMBIE,
[TapannenbHOCTE M NEPHEHIUKY-
JSIPHOCTh TIPSIMBIX M TUIOCKOCTEH,
YroJl MEXIY TPSMBIMHU, YTOJI MEX-
Oy NpsAMOM U IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSIMH, PacCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PacCTOs-
HUE MEXIY MPSMBIMH, PAaCCTOSHUE
MEXTY TUTOCKOCTSIMHU;

- YMETh ONEPUPOBATh NOHATHIMU:
MHOTOTPaHHHUK, CEUCHHE
MHOTOTPaHHHKA, KYO,
napajenenuies, npusma,
nupamuza, Gurypa u mnoBepxHoCTb
BpalleHUs, IUIMH]P, KOHYC, 11ap,
cdepa, ceueHust GuUrypsl

BpALIEHNUs, INIOCKOCTb,

Kacaromascst chepbl, TAITHHAPA,

KOHYCa, IJI01aZib MOBCPXHOCTHU

IMUpaMUuJibl

TEPUU UX TOCTH)KECHUS,
-BBISIBJSIT  3aKOHOMED-
HOCTH H

[IpoTuBOopeunst B pac-
CMaTpHUBaEMbIX  SIBIIE-
HUSIX;

- BJIQJICHNE OCHOBHBIMH
MOHATUSMH O TUIOCKHX
U TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Ury-
pax, HX OCHOBHBIX
CBOICTBaX; CPOPMHUPO-
BAaHHOCTb yYMEHHS pac-
MO03HAaBaTh Ha 4epTe-
&Kax, MOJCISX U B pe-
ATHHOM MHpPE TEOMET-
¢burypsr,

U3y4eH-

pHUUECKue

IPUMEHEHUE
HBIX CBOWCTB TI'€OMET-
pudyeckux duryp u
dbopMyn UL pemIeHus
TCOMETPUICCKUX 3aJ1ad

U 3ada4d C IMpaKTH4C-

CKUM COACPKAHUCM.

[lepeuenb ymeHuii, o0CBauBa€MbIX B

paMKax TUCHHUILIWHBI:

-IIPOBOJINTH TOXJICCTBCHHBIC
npeoOpa3oBaHusl BBIPAKECHU,
COJIEpKAIllUX CTETECHHBIE,

IMOKa3aTeNIbHEIC,

- yMeThb

3HaHHUA B ITIO3HABATCIIb-

MEPEHOCUTD

HYIO H MPAKTUYECKYIO
oOactu JKU3HEIEs -
TCIIBbHOCTHU, YMGTB HNH-

TErpupoOBaTh 3HAHU U3

IIpencrasienue pe-
3yJIbTaTOB MpaKTHYe-
CKuX pabot. 3amura
TBOPYECKHUX  padoT.
KontponbHast pabo-

Ta.




norapuMUYECKue U pa3HBIX Brimonnenue 3aganuit
TPUTOHOMETPUYECKUE (PYHKIIHH; Ha  DK3aMEHe
-CTpOUTh TpaUKH CTENEHHOW, | MPEeIMETHBIX o0ua-

MOKa3areapHOW,  Jorapudmude- | CTEH;

CKOM W  TPUTOHOMETPUYECKUX | YCTAHABIMBATH CyIIe-

GbyHKLU; CTBCHHBIN IIPU3HAK

-pelaTh NPOCTEUIINE YPaBHEHUS
U HEPaBEHCTBA, COJEpPIKAILUE CTe-
NIEHHbIE, TIOKa3aTelbHbIE, Jora-
pubMHUUECKre U TPUTOHOMETpHYe-
ckue (pyHKIHU;

-1300paXKaTh TEOMETPUYECKUE
¢burypsl Ha yepTexe U Mpou3-
BOJUTh MPOCTEHIINE MOCTPO-
€HUs Ha TUIOCKOCTH;

-BBIIOJIHATh ~ ONEpAllUU  HaJ
BEKTOpaMU M TOJb30BaThCA
CBOMCTBAMU 3THUX OIEpPaALUU.

- YMEHHE HCHOJb30BaTh MpPHU pe-
IICHUX 33724 W3y4YCHHBIC (PAKTHI U
TEOPEMBI

IJIAHUMCTPUH, YMCHUC

OLICHHUBATH pPasMEphbl 00BEKTOB

OKPYKaromiero Mmupa,

- paClio3HaBaTb Ha YCPTCKAX U
MOACTAX MMPOCTPAHCTBCHHBIC
(I)OpMLI; COOTHOCUTBb TPEXMCPHBIC
00BEKTHI C HX OIMKMCAaHUAMU,

HM300paKEHUSIMU;

- YMETh pellaTh TEKCTOBBIC 3a1a4n
pasHbBIX TUIOB (B TOM 4YHCIE Ha
IIPOLICHTHI, JOJAM M 4YacTH, Ha

IBIDKEHHE, pabdoTy, CTOMMOCTb

TOBApPOB M YCIYI, HAJIOT'HU, 3aJa4n

WIA OCHOBAHHS IS
CpaBHCHUs, KiacCU(u-
KallMi 1 0000IIEHHUS;

ONpeAeATh IeTu Jes-
TEJILHOCTH,  3a1aBaThb
napaMeTpel M KpuUTe-
pUU WX JOCTHKEHUS;
-BBISIBIIATH 3aKOHO-
MEPHOCTH W TPOTHBO-
pedust B paccMarpuBa-

C€MbIX ABJICHHUAX.




13 00JIaCTH YNPaBJICHUS TUYHBIMU

U ceMeiiHbIMH (prHaHCaMN);

- pemare npocreie KoMOuHa-
TOpHBIE 33/1a91 METOJIOM Tiepedo-
pa, a TaKkXke C HCHOJIb30BAHUEM
U3BECTHBIX (POPMYIL;

BBIYUCIIATh B MPOCTEHIINX CIyYasx
BEPOATHOCTH COOBITHI Ha OCHOBE
MOJICUETA YHCIIa UCXO/I0B;
UCIOJB30BaTh  MPUOOPETEHHBIE
3HAHUS U YMEHHS B IPAKTUYECKON
JEATEIbHOCTU U IOBCEIHEBHOU
KHU3HA: JUIS aHaIM3a pealbHbBIX
YHUCIOBBIX JIaHHBIX, TIPEICTaB-
JICHHBIX B BHJIE JAMArpamm, TIpa-
¢ukoB; aHanu3a HWHOOPMAIIH

CTaTUCTUYCCKOI'O XapaKTepa.




