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K meranpenMeTHbIM pe3yibTaTaM OTHOCATCS:

- YMEHHE CaMOCTOSITEJIbHO OINPEAENsITh LEeNH ASATEIbHOCTH M COCTaBJIATH ILUIAHBI
NESTEIbHOCTH, CAaMOCTOSITEJIbHO  OCYIIECTBJISITH, KOHTPOJUPOBATH M  KOPPEKTUPOBATH
IEeSITEIbHOCTD, UCIIOJIb30BATh BCE BO3MOXKHBIC PECYPCHI Il JOCTIIKEHUS MTOCTABICHHBIX IIEJIEH
U pean3aliy MIAHOB JIEATEIbHOCTH, BBIOUPATD YCIEUTHbIC CTPATETHH B PA3JIMYHBIX CUTYAIUsIX,

- YMEHHE MPOAYKTHBHO OOINATBCS M B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYHTBIBATH MMO3ULUU JPYIMX YYaCTHUKOB JIEATENBbHOCTH, 3(P(EKTHBHO
pazperaTh KOH(JIUKTHI,

- BJIQJCHUE HABBIKAMH TIO3HABATENIbHOHN, y4eOHO-HCCIeNOBATENIbCKOH U TPOSKTHON
NEeSTeIbHOCTH, HAaBBIKAMU  paspelieHusi npolieM; CIOCOOHOCTh UM TOTOBHOCTh K
CaMOCTOATEJIbHOMY TTOMCKY METONOB PELICHUS] MPAKTHYECKUX 3a7a4, MPUMEHCHHUIO Pa3InIHBIX
METO/IOB IMO3HAHMUS,

- TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSTENbHOW HH(POPMAIMOHHO-TIO3HABATEIbHOM
NESITEIbHOCTH, BKJIIOYAsh YMEHUE OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OPMALINH,
KPUTHYECKH OIEHHBATb W WHTEPIPETUPOBATH HHPOPMAIUIO, MOIYYAEMYI0 M3 Pa3IMIHBIX
HUCTOYHHKOB,

- BJIQICHUE S3IKOBBIMHU CPEICTBAMH. YMEHHE SICHO, JIOTMYHO M TOYHO H3J1araTb CBOIO
TOYKY 3PEHUS, UCIIOJIb30BATh aICKBATHBIE SI3BIKOBBIC CPENICTBA,

- BIIQJICHWE HABBIKAMH I[TO3HABATEIBHON pe(pIEKCUH KaK OCO3HAHHUS COBEPIIAEMBIX
JOEHCTBUM U MBICITUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, TPAHUL] CBOETO 3HAHUA U
HE3HaHUsI, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEICTB IJIs1 X JOCTHKCHHUS,

- IEeNeyCTPEMJICHHOCTh B TMOHCKAX M TPUHATUU pPEIIeHUH, COoOOpasUTeIbHOCTh U
WHTYULUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUI; CHOCOOHOCTh BOCIPUHUMATH
KpPacoTy U TApMOHUIO MHUPA.

K nmpenMerHbIM pe3ynbTaTamMm OTHOCSTCS:

- ¢c(hopMHUPOBAHHOCTL MPEJCTABJICHUNA O MaTEMAaTHKE KaK YacTH MUPOBOH KYJIbTYPBI U
MECT€ MAaTeMAaTHKU B COBPEMEHHOW LUBWJIM3AINH, CIOCO0AaX OMHCAHUS SIBJICHHH PealbHOTO
MHpa Ha MaTEMaTHYECKOM SI3BIKE,

- ¢(hOpMHUPOBAHHOCTh TPEJACTABICHUN O MATEMATHYECKUX IMOHSTHSX KaK BaKHEHIIINX
MaTEMaTUYECKUX MOJEJISIX, MO3BOJISFOIINX OMHUCHIBATh M M3y4YaTh Pa3HbIE MPOLECCHl U SBJICHUS,
MOHUMAHUE BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOSHUSI MATEMAaTUUECKIX TEOPHIL,

- BJIQJEHUE METOAAMU JOKA3aTEeNbCTB U AJITOPUTMOB PEIICHUs], YMEHHUE UX MPUMEHSITD,
MPOBOJUTD JOKA3ATEIbHBIE PACCYKACHHS B XO/I€ PEIICHUS 3a/1a4;

- BJQICHUE CTAHAAPTHBIMH MPUEMaMH PELIECHUS PALHUOHAIBbHBIX U HPPALHUOHAIBHBIX,
MOKA3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH W HEPABEHCTB, HX CHCTEM,
HCTIOJIb30BAHNE T'OTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM YUCJIE IJIsl TOUCKA MYTH PELICHUs U
WJUTFOCTPALINH PELICHUS] YPABHEHUH 1 HEPABEHCTB;

- chopMUpPOBAHHOCTD TMPENCTABICHUH OO0 OCHOBHBIX TOHSTHSX MAaTeMaTUYECKOTO
aHaM3a W WX CBOWCTBAX, BIIQJACHHE YMEHHEM XapaKTepu3oBaTh TNOBeAeHUE (YHKIUH,
HCTIOJIb30BAHUE TTOTYYSHHBIX 3HAHUM JIJIs1 OMIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEHH;

- BJIQJICHUE OCHOBHBIMH IMOHATUSMH O TJIOCKUX U MPOCTPAHCTBEHHBIX M€OMETPUUECKUX
¢durypax, iIX OCHOBHBIX CBOHCTBAX;

- c(hopMHUPOBAHHOCTL yMEHHsI PACIO3HABATh TreOMeTpudeckue (Gurypbl Ha uepTeikax,
MOJIEJISIX U B PEAbHOM MHpE;, NMPUMEHEHHE W3YYEeHHBIX CBOWCTB Te€OMETpHYECKUX (uryp u
(bopMyJT 1S peIeHUs] TEOMETPUYECKUX 3a/1a4 1 3a/1a4 ¢ MMPAKTUYECKUM COAEPKAHUEM;

- cOpMUPOBAHHOCTh MPEACTABIEHUH O TMpoleccaX ¢ SIBICHUAX, HUMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHPE, OCHOBHBIX
MOHATHUSIX 3JIEMEHTAPHON TEOPUM BEPOATHOCTEN; YMEHUN HAXOAWTHh U OLEHUBATH BEPOSTHOCTH
HACTYIUICHHsI COOBITHI B MPOCTEHIINX MPAKTHYECKUX CHTYAIUSIX U OCHOBHBIC XapPaKTEPUCTUKH
CIy4YaiHbIX BEJIMYMH,

- BJAJCHHE HABBIKAMH MCIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX TMPOrPaMM TIPH
peLIeHUH 3aaa4.



Conepxanne y4ueOHOH IUCUUIUTHHBI pPa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIEPIKATEIBHBIMU JIMHUSMU OOyUYEHUST MATEMATHKE:

- anreOpandeckast JMHUS, BKIFOYAOLIAs CHCTEMATHU3ALMI0 CBEACHUH O YHCIIax; U3yUeHUe
HOBBIX U 0000IIEeHNe paHee M3YYEHHBIX Ornepanuii (BO3BEACHUE B CTENICHb, U3BJICUEHUE KOPHS,
norapuMUPOBAHKE, CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC U OOPATHBIE K HUM ), U3YYCHHE HOBBIX
BUIOB YHCJIOBBIX BBIPAKEHUH U (DOPMYJ;, COBEPIICHCTBOBAHUE MPAKTHYECKUX HABBIKOB U
BBIUUCIUTENIHON KYJNbTYPhI, PaCIIMPEHNE U COBEPLICHCTBOBAHME aNreOpandecKoro ammapara,
c(OPMUPOBAHHOTO B OCHOBHOH IIKOJIe, W €ro MPUMEHEHHE K PEUICHUI) MaTeMaTHYeCKUX U
MPUKJTAHBIX 3a7a4,

- TeopeTHKO-(PyHKIHMOHAbHAS JIMHUS, BKJIIOYAIOIIAS CUCTEMATH3ALUI0 U PACHIUPEHUE
CBeleHN O (PYHKUMSIX, COBEPIIEHCTBOBAHUE rpaUuecKnx YMEHUN; 3HAKOMCTBO ¢ OCHOBHBIMHU
uiesMH W METOJaMHM MAaTeMaTHUeCKOro aHainu3a B O0O0bEeMe, IMO3BOJSIIOLIEM HCCIIEAOBATh
3JeMeHTapHble (YHKLUUU W pelaTb NPOCTeHInne reoMeTpuyeckue, (U3MUecCKue U Ipyrue
MPUKJTATHBIC 3aJa49H,

- JNWHHS YPaBHEHWH W HEPABEHCTB, OCHOBAHHAs HAa MOCTPOCHHH W WCCIEIOBAHUU
MaTeMaTHYECKUX MOJIENEH, epeceKaroImascs ¢ anredpandeckoil 1 TeOpeTHKO-(QyHKIIMOHAIBHON
JUHUSIMA W BKJIFOYAKOINAsT PA3BUTHE W COBEPIICHCTBOBAHWE TEXHUKHU alreOpandecKkux
npeoOpa3oBaHUi IS PeIIeHUs] YPABHEHUH, HEPABEHCTB U CUCTEM, (POPMUPOBAHHE CITOCOOHOCTH
CTPOUTH M HCCJENOBaTh MPOCTEHINNE MaTeMAaTHYECKWE MOICTH TPU PEIISHUH MNPUKIIATHBIX
3a/1a4, 3a/1a4 13 CMEKHBIX U CHEHAbHBIX THCLUTLIH,

- TeoMeTpuYecKas  JIMHUS,  BKJIIOYAIOIAS  HAMSAHbIE  TOPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UIypax U HU3YYEHHE WX CBOWCTB, (OPMUPOBAHHE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPaKEHUs, pPa3BUTHE CIOCOOOB T'€OMETPHUYECKHX  H3MEPEHHI,
KOOPAMHATHOTO ¥ BEKTOPHOTO METOMOB ISl PEIIEHUSI MATEMATUUECKUX W MPUKJIATHBIX 3a7a4;

- CTOXAaCTHYeCKasi JIMHUS, OCHOBAaHHAs Ha pPAa3BUTHU KOMOWHATOPHBIX YMEHHIA,
MPEICTABICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOMIEro MUPA.

1.4. KomnereHuun o0yudamomerocsi, ¢(opmMupyemMble B pe3yJbTaTe OCBOCHHSI
AUCHHUNJIHHbI

OK 01. BeiOupate cnocoObl pemeHHs 3anad Npo(PecCHOHANBbHON NeATeNbHOCTU
MIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcyuiecTBisTh MOKUCK, aHAIU3 U WHTEPHPETanno HHGOpMALUH, HEOOXOIUMON
IUIS1 BBITTOJIHEHHS 337124 PO EeCCHOHATBHON e TeIbHOCTH,

OK 03. ITnmanupoBath 1 peann3oBbIBaTh COOCTBEHHOE NMPOQPECCHOHATIBHOE 1 JINYHOCTHOE
pa3BUTHE;

OK 04. Paboratb B KOJUIGKTHBE M KOMaHe, 3(P(PEKTUBHO B3aUMOJEHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM, KJIMEHTaMHU;

OK 05. OcyuiecTBisTh YCTHYIO M NMHUCbMEHHYIO KOMMYHHUKAIMIO Ha IOCYJapCTBEHHOM
s3plke  Poccuiickoli ®emepanmn ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJBTYPHOTO
KOHTEKCTA,

OK 06. IlposBiATH TIpa’kIaHCKO-MATPUOTUYECKYHO IO3ULIUI0, JE€MOHCTPUPOBATH
OCO3HAHHOE MMOBEIEHUE HA OCHOBE TPAAMLIMOHHBIX O0INEYeIOBEYECKIX [IEHHOCTEH,

OK 07. CopeiicTBOBaTh COXPAHEHHIO OKPYKAKOIIEH Cpedbl, pecypcocOepekeHHro,
3¢ (eKTUBHO AEHCTBOBATH B UPE3BbIMANHBIX CUTYALIHSIX,

OK 08. Mcnonb3oBath cpencrsa GU3NIECKON KyJIBTYpPhI AT COXPAHEHHUS U YKPETUICHUS
3I0pOBBsI B Tporiecce NPOo(eCCHOHANIBHOW MAEATENbHOCTH M MOAAEPIKAaHUS HEOOXOIMMOTO
yPOBHSI PU3HUECKOUITOATOTOBIEHHOCTH,

OK 09. Hcrnonmp3oBath HMHPOPMALMOHHBIE TEXHOJOTMH B  NPOQECCHOHATBHON
NEeSITeNIbHOCTH,



1.6. KosimuecTBo 4acoB Ha 0CBOEHHE MPOTPAMMBI:

MaKCHUMaJIbHOH y4eOHOW Harpy3ku oOy4aromerocs — 324 4acoB, B TOM YHCIIE:
00s13aTeNbHON ay AUTOPHOM yueOHOM Harpy3ku obydatomierocs — 2864aca,
CaMOCTOSITENIbHON paboTel o0y4aromerocs — 16;

MIPOMEXKYTOUYHAs aTTecTalus — 224acoB.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCHUILINHBI

IJLOIMATEMATHUKA
2.1. O6bem yueOHOI JMCUMIIIMHBI U BUABI Y4e0HO0Il padoThI
TpyaoemMkocTb O6bem Cemectp | CemecTp
(yueOHas1 Harpy3Ka odyuaromerocsi) o0pa3oBaTebHOH 1 2
NPOrpaMMBbl, 4ac.

Oo0s13aTeIbHAS AYAUTOPHAS YUe0HAS HATPY3KA: 324 136 156
B TOM UHCJIE:
teoperndeckue 3austus (JI) 128 60 68
npaktuyeckue 3ausaTus (I13) 158 60 08
CamocrositesibHas padora odyuarwmuxcs (CPC) 16 16
KoncyabTanun - - -
®opma NpOMEKYTOUHON aTTECTALMK. 3K3aMeH B 1- 22 12 10
OM U 2-0OM CeMecTpax
O0mas Tpy10eMKOCTh 324 148 176




2.2. TemaTnueckuii naax y4yeoHoit nucuuniunsl [IJ1.01MaremaTuka

Makec. KosanuecrBo yacos
Mudgp yueOHast
u Ne
Ne n/n 3aH‘:‘TI/l HauMeHoBaHHe TeM Hargzsxa Teoperuueck | IMpaxkruueckue CaM;)c;;g::;bHa
a cTypenta, | W€ 3aHATHS 3aHATHUSA oByuaromuxcs
Jac.
Paszgen 1. IloBTOpeHHe Kypca MATEMATHKH OCHOBHOI MIKO0JbI-20 Yacos

1 JI1 Llenp 1 3a1a4u MaTEMATUKU NTPU OCBOCHHUH CIIELUATIBHOCTH 2 2
2 I11 Uucra u BerauciaeHus. Beipaskenus u npeoOpa3oBaHusl. 2 2

IIpo¢deccnonaIbHO OPHEHTHPOBAHHOE COAEP/KAHHE
3 112 ['eoMeTpust HA MJIIOCKOCTH 2 2
4 113 IIpoLieHTHBIE BBIYUCICHUS. 2 2
5 e IIpocTeie MPOLUEHTHI, pa3HbIe CIIOCOOB! MX BBIYUCIEHHSI. 5 5

Cno)kHBIE TPOLICHTBIL.

I15

6 YpaBHEHUs U HEPABEHCTBA 2 2
7 JI2 Cucrembl ypaBHEHUH U HEPABEHCTB 2 2
3 16 CriocoObl pelieHns CUCTeM JIMHEHHBIX ypaBHeHHH. [loHsTHA: 5 )

MaTpuua 2x2 u 3x3, ONpeneuTeNlb MAaTPULIBL
9 7 Merton I'aycca. CucreMbl HenuHeHBIX ypaBHeHUNH. CUCTEMBI ) )

HEPAaBEHCTB
10 I8 KOHTpo?bH%ﬂ padora Nel 5 5

BxoaHoii peiiTUHT

Pazgen 2 Ilpsivble U IVIOCKOCTH B IPOCTpaHcTBe-20 yacos

OcHoBHbIE MOHATHUS cTepeoMeTpuu. PacronoxkeHue NpsMbIX U
11 JI3 MJIOCKOCTEH. 2 2
12 J14 [TapanneabHOCTh NPSIMBIX, OPSIMOM U MJIOCKOCTH, MJIOCKOCTEM. 2 2




ITapannensHOCTH MPSAMBIX, PsIMOI 51 IJIOCKOCTH,

13 119 . 2
nockocTen. TeTpasap U ero 3J1€MeHTHI.
[Mapannenenunen U €ero 3JIEMEHTBI. CaoiicTBa

14 1110 MPOTUBOIOJIOXKHBIX TPaHEH M OUaroHalel napajiesenurnena. 2
IToctpoenue ceuenuii. Pemenue 3anay.

15 115 HepneHz{miyns[pHOCTb OpPsIMBIX, MNPAMOM U IUIOCKOCTH, 5
MIJIOCKOCTEH.
Teopema o Tpex mnepnenaukymspax. JlokaszateabCcTBo. Yrou

1o Jie MEKIY NMPSIMON U TUIOCKOCTBIO. YTOJI MEXAY IIOCKOCTAMHU 2
Pemenne 3amady Ha  NpUMEHEHME TEOpPEMBI O  Tpex

17 I111 MEePNEHANKYJSIpax. YTOoJd MEXAy NPsIMOM M IUIOCKOCTBIO. YTOJ 2
MEXAY MIOCKOCTIIMHU
IIpodeccrHoHAILHO OPHEHTHPOBAHHOE COAEPKAHNE

13 12 ITapannenbHsle, NEePNEHANKYJISIPHBIE, CKPELIUBAOIIHEC )
psiMble
Pacnonoxkenne mpsIMBIX W IUIOCKOCTEH B MNPOCTPAHCTBE.

19 I113 | IlepneHaukyJasspHOCTE M NAPAUIENBHOCTb  HPSIMBIX U 2
miockocTeil. CkpeluBaroLecs npsiMble

20 14 KonTtposbHnas padora Ne2 5
IIpsimble ¥ NJIOCKOCTH B NIPOCTPAHCTBE,

Pa3znen 3. Koopaunatsl u BeKTOpBI -16 4acos

JexapToBel KOOpAUHATHI B mpocTpaHcTee. [IpocTeiinue 3amaun

21 JI7 B KoopauHatax. PacctosiHue Mexay ABYMs  TOYKaMH, 2
KOOPJMHATHI CEPEUHBI OTPE3KA
JexapToBel KOOpAUHATHI B mpoctpaHcTBe. [IpocTeiimue 3anaun

22 1115 B KoopauHartax. PaccTtosiHue Mexay ABYMs  TOYKaMH, 2
KOOPJMHATHI CEPEUHBI OTPE3KA

3 718 BexTopel B npoctpaHcTBe.Yron Mexay Bekropamu. CkajsipHoe 5
IPOU3BEJEHUE BEKTOPOB

4 16 BexTopel B npoctpaHcTBe. CliokeHHE U BbIUUTAHUE BEKTOPOB. 5

YMHOXEHHE BekTOopa Ha umcyao. KommiaHapHble BEKTOPBL




CkansipHoe Tpou3BefeHHe BEKTOpOB. PasnokeHue BeKTOpa MO
TPEM HEKOMILJIAHAPHBIM BEKTOpAM.

KoopaunaTtel BEKTOpa, CKalspHOE NPOU3BENCHHE BEKTOPOB B
KOOPJAMHATAX, YIOJl MEXAYy BEKTOPAMH, YrOJl MEXAY MNPsAMOU U

25 1117 2
MJIOCKOCTBIO, YTOJI MEKAY TUIOCKOCTAMU. Y pABHEHHUE IIJIOCKOCTH.
I'eomeTpHuUecknii CMBIC onpeaenurens 2x2
IIpodeccnoHANTBHO OPHEHTHPOBAHHOE COAEPKAHME

26 118 IIpakTuKO-OpUEHTUPOBAHHBIE  3aJadyd  HAa  KOOPAWHATHOHN 5
MJIOCKOCTH

77 19 KoopaunatHass mnoOCKOCTb. BblYMCIEHHME  pacCTOSHUM U 5
nomanen Ha miockocTu. KonndyecTBeHHbIE pacyeTsl

23 0 KonTtpoabnas padora Ne3 5
Pemenue 3aga4. KoopanHaTbl U BeKTOpBI.

Pasnen 4. OcHoBbl Tpuronomerpuu. Tpuronomerpuueckue pynkuun— 40 yacos

TpuroHomerpudeckne (GPyHKIIMH TPOH3BOJBHOIO YIJa, YHCHIA.

29 19 Pannannas u rpagycHas mepa yria 2 2
TpuroHomerpudeckrne (GyHKIUH TPOH3BOJBHOIO YIJIA, YHCHIA.
Pannannas u rpagycHas mepa yria

30 1121 2

31 1110 OcCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA. 5 5
DopMy bl TPUBEAECHUS

39 2 Tpuronomerpudeckue ToxaecTsa. CHUHYC, KOCUHYC, TAHI'€HC U 5
KOTAHI'€HC YIJIOB 0 U - o.. POpMyJibl IPUBEAEHUS

33 11 CuHyc, KOCHHYC, TAHT'€HC CYMMBbI 1 Pa3HOCTH JIBYX YIJIOB ) )
CuHyc 1 KOCUHYC ABOMHOrO yria. @opmyJibl IOJOBUHHOIO yIia

34 12 CuHyc, KOCHHYC, TAHT'€HC CYMMBbI 1 Pa3HOCTH JIBYX YTJIOB ) )
CuHycC 1 KOCHHYC ABOMHOrO yria. @opmyJibl IOJIOBUHHOTO yIjia

35 3 Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. )

CuHyc 1 KOCHHYC ABONHOrO yria. @®opMyJibl IOJOBUHHOIO YIJIA.




IIpeobpasoBannsi CyMMbI TPUTOHOMETPHYECKUX (YHKIUH B
IPOU3BEIICHUE.

[Ipeobpa3oBanusi CyMMbI TPUTOHOMETPHUYECKHUX (YHKIMA B
NPOM3BEIEHUE U NPOMU3BENEHUs B CymMy. DBrlpaxeHue

36 [124 | TpuroHomeTpuyeckux (YHKIMHA dYepe3 TAHIeHC IOJIOBUHHOTO 2
apryMeHTa. IIpeobpasosanus MPOCTENIINX
TPUTOHOMETPUUECKUX BbIpAKEHUMN
Obnacte ompeneneHUss M MHOXKECTBO 3HAYCHHH (DyHKIIHIA.

37 I125 | YérHOCTh, HEYETHOCTH, MEpPUONUYHOCTh (yHKIUH. CrocoOsbl 2
3amanus QyHKIUH

38 JI13 Oyukimn, ux cBoiictBa. CriocoObl 3ananvst QYHKIIHA, 2

39 [126 | TpuronomeTrpudeckue GyHKIHH, UX CBOWCTBA U rpaduku 2
IIpodeccnoHaANTbHO OPHEHTHPOBAHHOE COAEPKAHME
Onucanve NPOM3BOACTBEHHBIX IPOLECCOB C  IOMOILBIO

40 1127 . 2
rpaukoB QyHKIUN
Ucnonbp3oBaHue CBOWCTB TPUTOHOMETPHYECKHX (YHKIHMHA B

41 128 npodecCHOHATBHBIX 3a7a4ax 2

42 9 Ob6parnble Tpuronomerpuueckue (QyHkuuun. HX cBoiicTBa o )
rpaduku

43 JI4 TpuroHoMeTpuieCKe ypaBHEHUs U HEPABEHCTBA 2

44 JI15 TpUroHOMETpUUECKHE YPABHEHHUsI 1 HEPABEHCTBA 2
Pemenue TpUrOHOMETPUYECKHUX YpPaBHEHHIl OCHOBHBIX THIIOB!

45 130 MpOCTENINNE TPUTOHOMETPUUYECKUE YPABHEHMs, CBOIALIMECS K )
KBaJIPAaTHBIM, pELIAEMbIE  PpAa3JIOKEHHEM HAa  MHOXKHTEIH,
OHOPOJHBIE.

Pemenue TpUrOHOMETPUYECKHUX YPaBHEHHII OCHOBHBIX THUIIOB!
MpPOCTENINNE TPUTOHOMETPUUYECKUE YPABHEHMs, CBOIAIIMECS K

46 I131 KBaJpaTHbIM, pEILIaEMble PA3JIOKEHHUEM Ha  MHOXKUTENH, 2

OIHOPOJHBIE.

IIpocTeiinye TPUrOHOMETPUYECKHE HEPABEHCTBA
47 JI16 Cucrembl MPOCTEUIIUX TPUTOHOMETPUUECKUX YPaBHEHUHN 2
48 [132 | KouTpoabHasi pa6ora Ne4 2




Pemenne 3aaad. OcHoBbI
Tpuronomerpuueckue (PyHKUHH

TPUTOHOMETPHUH.

Paszgen 5. KoMmiuiexkcHoie yncaa — 8 yacos

Kommnekcupie uywucna. IloHATHEe  KOMIUIEKCHOT'O  YHCJIA.

49 JI17 | ConpsikeHHble KOMIUIEKCHbIE 4YHCJA, MOAYJb U apryMeHT 2 2
KOMILJIEKCHOTI'O YUCJIA.
dopma 3amUCH  KOMIUIEKCHOrO 4ucia  (reoMeTpudeckas,
50 I133 | TpuroHomeTrpudeckas, anreOpandeckas). ApupmMeTnuecKue 2 2
JENCTBUs C KOMILUIEKCHBIMU YHCJIAMU
51 [134 | IlpumeHeHHE KOMIUJIEKCHBIX YHUCEI 2 2
52 I135 IIpyMeHeHNE KOMILIEKCHBIX YUCET 2 2
Pasnen 6. IIponssoanas pynkuum, ee npumenenue—40 sacos
53 18 ITonsiTue MPOU3BOAHOM. Dopmy bl 151 MpaBUiIa 5 5
aud b epeHIpPOBaHUS
54 119 DopmyJibl i depeHIpOBaHHUS. IIpaBuna 5 )
aud b epeHIpPOBaHUS
55 I136 | HenocpencreenHoe audpepeHunpoBanue, 2 2
56 [137 | Ilpou3BOaHbBIE CYMMBI, PA3HOCTH MPOU3BENECHUS, YACTHOIO 2 2
57 1120 IIpousBonHble TpUroHOMeTpHUuecKux (yHKuui. IIponsBomgHas 5 5
CIOKHOW (PYHKITUHU
Onpenenenue CJIOKHOM byHKIMHN. IIpoussonHas
58 I138 | Tpuronomerpudeckux  ¢GyHkumid. [lpomsBomHas  CIOXKHOM 2 2
byHKIIMN
Onpenenenue CJIOKHOM byHKIMH. IIpoussonHas
59 139 | tpuronomerpudeckux  ¢GyHkumid. [lpowsBomHas  CIOXKHOM 2 2
GyHKLIHMH
60 [140 | ITonsiTue 0 HenpepbIBHOCTH HYHKIIMKU. MeTOoN HHTEPBAJIOB 2 2
61 J21 I'eomerpuueckuii 1 GU3NIECKHIA CMBICI TPOU3BOIHOM 2 2
62 1141 I'eomeTrprueckuii U GU3MUECKUN CMBIC] MPOU3BOIHOMN 2 2
63 42 Ou3nueckuil  CMBICH TPOM3BOAHOH B  NpodecCHOHATBHBIX 5 5
3a4a4ax
64 JI22 | MoHOTOHHOCTD (yHKIMHU. TOUKH 3KCTpEeMyMa 2 2




HccnenoBanne  GyHKIUM C  IOMOIIBIO  IPOU3BOIHOM.

65 1143 2
IMocTpoenue rpadukos.

66 1123 UccnenoBanne  QyHKIMM ¢ TIOMOLIBIO  IPOHM3BOIHOM. 5
ITocTpoenue rpadKoB.
UccnenoBanne  QyHKIMM ¢ TIOMOLIBIO  IPOHM3BOIHOM.

67 144 2
IMocTpoenue rpadukos.

68 24 | Haubonbiee n HanMeHblee 3HaUeHNs (PYHKIIN )
IIpodeccnoHANTBHO OPHEHTHPOBAHHOE COACPKAHME
Haxoxxnenue  onTuManbHOro  pesyjpTaTa C  IOMOLIBIO

09 1145 MPOU3BOAHON B MPAKTHUECKUX 3a/1a4ax 2
Haxoxxnenue  onTuManbHOro  pesyjpTaTa C  IOMOLIBIO

70 1146 MPOU3BOIHON B MPAKTHYECKUX 3a1a4aX (PYHKIUH 2
Haxoxxnenue  onTuManbHOro  pesyjpTaTa C  IIOMOLIBIO

7 147 MPOU3BOAHON B MPAKTHUECKUX 3a/1a4ax 2
KonTtpoabnas pabora NeS

72 1148 2
IIpousBoanas pyHKIHUH, €€ MPUMEHEHHE

Pazgen 7. MHOrOrpaHHMKH M TeJjia BpameHusi — 46 4acos

ITonsitne mHororpanHuka. Ero sjaemMeHTHI: BepIIMHBI, pebdpa,

73 JI25 | rpanu. J[luaronanb. CeueHue. Bbinmykiible U HEBBITYKJIbIE 2
MHOTOTPaHHUKHU

74 JI26 | Ilpusma, ee cocraBistouiue, cedeHue. lIpsmas u npasBunbHas )
MIPU3MBbI

75 I149 | Iapamrenenunen, ky6. Ceyenne kyOa, mapajienenunena 2
[Mupamuna u ee snementsl. Ceuenue nupamunbl. [IpaBunbHas

76 127 nupaMua. Y cedeHHas nupamuia 2

77 1150 [Tnomans OOKOBOW M TIOJTHOW MOBEPXHOCTH MPU3MBI, THPAMU/IBI 2

78 JI28 | Cummerpus B kybOe, mapajieNienumnene, mpusMe, mupamMmue 2
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COAEPKAHUE

79 I151 IIpumeps! cumMmeTpuii B mpodeccuu 2




80 I152 | CummeTpus B IpUpPONE, APXUTEKTYPE, TEXHUKE, B OBITY 2 2
81 I153 | CumMmeTpus B IpUPOE, APXUTEKTYPE, TEXHUKE, B OBITY 2 2
82 1154 | IIpaBunbHBIE MHOTOTPAHHUKH, HX CBOMCTBA 2 2
83 JI29 | Hunuugp, ero cocrapisiroinne. CeueHne MIIMHIPA 2 2
84 JI30 | Konyc, ero cocrasnstomue. CeueHue KoHyca 2 2
IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE
85 1155 Komnyc, ero cocrapysromue. CedeHue KOHyca 2 2
36 56 Ycedennbiii konyc. Ero oOpasyromass u Bbicota. CeueHue 5
YCEUEHHOr0 KOHyca
[Tap u chepa. Bzaumuoe pacnonoxenne chepsl U MIOCKOCTH.
87 31 Ceuenue mapa, chepsl 2 2
88 JI32 | llousitue o6 obbeme Tena. OTHoeHHe 00beMOB MOMOOHBIX TEJ 2 2
ITonsitne o6 obbeme Tema. O6bem kyba M TPSIMOYTOJBHOTO
29 [I57 | Mapauenenunena. Ob6vem mpusmbl U muiHHApA. OTHOLIEHHE ) 5
00beMOB MOAOOHBIX TeJl. [ eOMEeTPUYECKHil CMBICIT OTIPEHEITUTES
3-ro nopsiaka
90 J33 OO6beMbl 1 IJIOMAAN TOBEPXHOCTEH TEJ 2 2
91 1158 KoMOuHaIm MHOrOrpaHHHUKOB U TEJT BPaIEeHUs 2 2
92 1159 KoMOuHaIm MHOrOrpaHHHUKOB U TEJT BPaIEeHUs 2 2
93 1160 I'eomerpuueckue KOMOMHALIMN HA TPAKTHUKE 2 2
Ucnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPALCHHS
o4 Hel B [IPaKTUKO-OPUEHTHUPOBAHHBIX 3aa4ax 2 2
KonTtpoabHnas padora Ne6.
95 [162 2 2
MHororpaHHHKH H TeJia BpallleHHUs!
Pasnen 8. [lepBooOpasHas pyHKunuU, ee npuMeHeHne-14 yacos
9% 134 ITepBooOpaznas ¢pynkumu. [IpaBuna HaxoKAEHUS ) )
1epBOOOPA3HBIX,
97 JI35 IloHsiTHE HEOMPEASTEHHOTO W ONPEJICHHOTO UHTErpaia 2 2
03 136 Hn9manb KpUBOJUHENHHON Tpaneuun. dopmyna HerootoHa — 5 5
JleiiOumna,
99 JI37 | I'eomeTpudeCcKuil CMBICH ONPENEIEHHOTO HHTErpata 2 2




ITpodeccroHAILHO-OPHEHTHPOBAHHOE COAEPKAHNE

I'eoMeTpuueckuii CMBICIT ONPEAEIEHHOro nHTerpana. @opmyna

100 1163 Herotona - Jleiibauna.

Pemenne 3a4a4 Ha NOPHUMEHCHUC HHTCTpaia AJid BBIMHUCICHUA

101 1164 .
(U3NUECKUX BEJIMYUH M IUIOMAAEH

KonTtpoabHnas padora Ne7.

102 1165 2
IlepBooOpa3Has ¢pyHKLNH, ee IPMMEHEHHE

Pa3znen 9.Ctenenu u kopuu. CrenenHas pyHkuusi- 14 yacos

103 JI38 CrenenHast QyHKLUS, €€ CBOHCTBA 2 2
IlonaTHEe KOpHA N-OM CTENEHH W3 NEUCTBUTENBHOIO YHUCHA.

104 [166 | ®ynknum y = VX ux cpoiicTsa u rpaduxu. CBoHCTBA KOPHS N- 2
Ol CTENnEeHU

105 1167 | IIpeobpa3oBanne HPPALMOHATIBHBIX BBIPAKEHHH 2

106 1139 CpolicTBa CTeneHW C palMOHAJIbHBIM U JEHCTBUTENbHBIM 5 5
MOKA3aTeJIsIMU

107 [168 | PemeHue uppallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB 2
PaBHOCUIBHOCTE HPPALIMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

108 I169 | Metoab! ux peuenus. Pemenne nppauoHanbHbIX YPAaBHEHUN U 2
HEPABEHCTB

KonTtposbHnas pabora Ne8.

109 I170 2
Crenenu u xopuu. CreneHHasi QyHKIUSI.
Pazgen 10. Iloka3arenbHas pyukuus — 14 yacos
110 JI40 | [lokazarenbHast GyHKIHS, €€ CBOMCTBA 2 2

Crenenb ¢ MPOU3BOJIbHBIM HeﬁCTBHTeHbeIM IIOKAa3aTCJIEM.
" - Omnpenenenue mokaszaTenbHOW (PYHKLNH, €€ CBOHCTBA U rpaduk. )
Pemenne  mokaszaTenpHBIX — ypaBHEHUH  (PYHKLHOHAIBHO-

rpadguuecKuM METOIOM.

112 J141 Pemenue nokaszaTenbHbIX YPaBHEHUN U HEPABEHCTB 2 2

Pemenne mokazaTenbHBIX ypaBHEHUNW METOIOM ypaBHUBAHUS
113 1172 MOKa3aTeNiell, METOAOM  BBEIEHUS HOBOW  IEPEMEHHO, 2
(YHKUMOHATBHO-TPAPHUECKIM METOAOM.




114 1173 Pemenue nokasaTeabHbIX HEPABEHCTB 2 2

115 1174 | CucreMbl OKa3aTeJbHbIX YPaBHEHUM 2 2

116 75 Kontpoabnas padora Ne 5 5
Moka3aTenbHas GpyHKIHSA

Paspea 11. Jlorapudmsl. Jlorapupmuueckas ¢pynkuusa-24 yaca

117 1142 Jlorapudm uncna. JlecATUYHBIA U HATYPAIbHBINA JOTapu(pMBI, ) 5
YHUCJIO €

118 176 Jlorapudm umcna. JlecATHUHBIH M HATypaJbHBIN JIOrapu(Msl, ) 5
YHUCJIO €

119 I177 | CeotictBa norapudmos. Onepauus JorapuMUpPOBaHUS. 2 2

120 I178 | Ceotictea jorapudmon. Onepauus JorapupMUpPOBaHUS. 2 2

121 J143 | Jlorapudmudeckast pyHKUMs 1 ee CBOWCTBA 2 2

122 179 | Jlorapudpmudeckasi GyHKIUS U €€ CBOMCTBA 2 2

123 JI44 | Pemenue norapupMUIecKiX ypaBHEHUN U HEPABEHCTB. 2 2

124 180 Pemenne  morapupMuveckux — ypaBHEHHUH  pa3IUYHBIMU 5 )
METOJAMHU.

125 1181 Pemenue norapupMuieckue HepaBeHCTB. 2 2
ANropuTM pelIeHUs] CHCTEeMbl ypaBHEHHH. PaBHOCHJIBHOCTB

126 182 . 2 2
JorapuMHUECKIX YPAaBHEHUH M HEPABEHCTB
IIpodeccroHAILHO-OPHEHTHPOBAHHOE COAEPKAHNE

127 1183 [Ipumenenne norapugma. .HOFflpI/I(bMI/ILIeCKaﬂ crupaib B ) 5
npupoje. Ee MaTemaTuueckue CBONCTBA.

128 184 KonTtposbnas padora Nel0 ) 5
Jlorapudpmuueckas pyHKuus.

Pa3znen 12.MHuo:kecTBa. JjieMeHTHI Teopru rpados -8 yacos

129 JI45 | MuoxectBa. [lTonMHOXecTBO. Onepaliiv ¢ MHO>KECTBAMHU. 2 2
IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COAECPKRAHUE

130 TI85 Onepaiuu ¢ MHOXKeCTBaMU. PerieHne npukiaaHbx 3a0ad 2 2
IlonsiTne ada. Csssublii rpad, pepeBo, LMKI rpad Ha

131 186 rpad pag, aep B pag 2 2
MJIOCKOCTH

132 187 | KonTpoanHas padora Nell. 2 2




MHnuoxecTBa, I'padgel n vX npumMeHenue.

Pa3gen 13. DieMeHTbl KOMOHHATOPUKH, CTATHCTHKH U TEOPHH BeposiTHOCcTeil — 14 yacos

OcHoBHbIE MOHATUSA koMmOuHaropuku . IlepecTaHOBKH, 5 5
pa3sMelleHUs], COYETaHMUsl.

133 JI46

CobpiTue, BepoATHOCTb COOBITHS. ClOKEHHE W YMHOMKEHHE

134 J147 o
BEPOSITHOCTEH

2 2

IIpodeccroHAILHO-OPHEHTHPOBAHHOE COAEPKAHNE

BepositHocTe B mpodeccruoHanbHbIX  3amadax. OTHOCHTENbHAS
135 I188 | wacrora coObITHs, CBOMCTBO ee ycToHunBOCTH. CTaTHCTHYECKOE 2
onpexaeseHne BeposiTHOCTH. OIIeHKAa BEPOSITHOCTH COOBITHS

136 JI48 | JluckpeTHas ciaydaiiHas BEJIMYHMHA, 3aKOH €€ pacIpeaeIeHus 2 2

3ajau MaTeMaTU4ecKOM CTaTUCTUKU. BapuanuoHHbI psin.
137 JI49 | Iloauron  4actor ® TUCTOrpaMma. CraTuctuueckue 2 2
XAPAKTEPUCTHUKH psiia HAOJIF01aeMbIX TAaHHBIX

IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE

CocraBnenue TaOnui W AuarpaMMm Ha mnpaktuke. [lepBuuHas
o0paboTka  CTAaTHUCTUYECKUX  JaHHbIX. | paduueckoe ux
npencraBienue.  HaXxokmeHue — CpegHHX — XapaKTepUCTHK,
HaOJII01aeMbIX TAHHBIX.

138 1189

KonTtpoabnas padora Nel2
139 I190 | DyemeHTBI KOMOMHATOPHUKH, CTATUCTHKHM M  TeOPHH 2
BEPOSITHOCTEI.

Pasnen 14. YpaBHeHusi 1 HepaBeHCTBA -24 yaca

PaBHOCHIPHOCTE ypaBHEeHM u HepaBeHCTB. OOmue MeTombl )
pEeLIEHUs

140 1191

141 I192 | I'padhudeckuii MeTON pelieHusl ypaBHEHUH.

2
142 1193 I'padmueckuii METON pelieHNs] YpaBHEHHIA U HEPABEHCTB 2
143 JISO | YpaBHEHHUs 1 HEPABEHCTBA C MOAYJIEM. 2

Onpenenenue mopayns. PackpeiTue MOaynis MO ONpPEHENEHUIO.
IlpocTefimme ypaBHEHHUST UM  HEPAaBEHCTBA C  MOAYJIEM.
IIpumeHnenne paBHOCHIIBHBIX NIEPEXOAOB B ONPEACIECHHBIX TUIAX
YPaBHEHUN U HEPABEHCTB C MOAYJIEM

144 T194

145 JIS1 YpaBHEHUs1 U HEPABEHCTBA C MTapaMeTPaMu 2 2

[\®)




3HakoMCTBO C nmapamerpoM. Ilpocreiilne ypaBHEHUs

146 1195 2 2
HEPABEHCTBA ¢ IMapaMeETPOM
147 1196 3HakoMcTBO ¢ mapamerpom. Ilpocreiliune ypaBHEHUSA 5 5
HEPABEHCTBA ¢ IMapaMeETPOM
IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE
148 1197 PerreHue TekCTOBBIX 33144 npO(beCCI/IOHaJIbHoro coaep KaHus 2 2
149 1198 PerreHue TekCTOBBIX 33144 npO(beCCI/IOHaJIbHoro coaep KaHus 2 2
150 1199 PerreHue TekCTOBBIX 33144 npO(beCCI/IOHaJIbHoro coaep KaHus 2 2
151 1100 O0mue ™Merompl pelieHUsT ypaBHEHWH. Y paBHEHUs 5 )
HEPABEHCTBA C MOIYJIEM U C IapaMeTpPaMu.
IIpomexyTOUHas arrecTauus 22
Hroro: 324 yacos 286 128 158 16




2.3. Conep:xkanue yueoHoii nucuumiuabl IJ.01MaTemaTuka

HaumeHoBaHHe TeMbl
JAUCLHILIHHDI

Conep:xkanue

O0ném
4aCoB

YpoBennb
O0CBOEHUS

Paspen 1.
IloBTOpEHME
MATEMATHKH
IIKOJIBI

Kypca
OCHOBHOM

Coaep:xkaHue yueOHOro MaTepuaJa

ba3oBble 3HaHUS M yMEHUS IO MaTeMaTHKe B MPOPECCUOHATBPHON M B TOBCEAHEBHOM
NesATeIbHOCTH. JIeCTBUS Ha MOJOKUTEIBbHBIMU U OTPULATEIbHBIMU YHUCIAMU,
OOBIKHOBEHHBIMH U IECATHUHBIMU APOOSMHIL.

JleiicTBust cO cTeneHs MU, GOPMYIIbI COKPALIEHHOTO YMHOXEHUs. Buapl mimockux guryp u
ux miomanb. IIpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B KypCe T€OMETPUH Ha

rtockocT. [IpocThie POLEHTHI, pa3Hble CIIOCOOB! MX BbIMUCIEHHs. CIIOXKHbBIE
nponeHThL. JInHelHbIe, KBagpaTHbIE, TPOOHO-TMHEHHbIE YPAaBHEHHUS U
HepaBeHcTBa.CriocoObI peleHust CUCTeM JIMHEWHBIX ypaBHeHHH. [lonaTus: MaTpuna 2x2
u 3x3, onpenenutens MaTpulbl. Meron I'aycca. CucteMbl HEMUHENHBIX YpaBHEHU.
Cucrembl HEPaBEHCTB

20

TeopeTnueckue 3aHATHS

l.L[enb 1 3aJa491 MaTEMATUKHU TTPHU OCBOCHHUHU CIIELUAJIBHOCTHU

[\®)

2.CucteMbl ypaBHEHUN 1 HEPABEHCTB

[\®)

IpakTuyeckue 3aHsATHS

1. Yucna v BerauciieHusi. BeipakeHust U mpeodpasoBaHus.

2 I'eoMeTpHsi HA MIIOCKOCTH

3 .IIpoLieHTHBIE BBIYUCIEHUS.

4 IlpocThble MPOLEHTHI, Pa3Hble CIIOCOObI UX BbIYUCIeHHs. CI0KHBIE TPOLIEHTHI.

5.YpaBHEHHUsI U HEPABEHCTBA

6.Crioco0bl perieHusi CUCTeM JIMHEeHHbIX ypaBHeHud. [loHsTtusa: marpuna 2x2 um 3x3,
ONPEAETUTENb MATPULIBL.

D[N [

7 Meton I'aycca. CucteMbl HesuHeNHbIX ypaBHeHUNH. CHUCTEMbI HEPaBEHCTB

[\®]

8.KourpoabHast padora Nel. BxoaHoi pedTHHT

Pasnen 2.
IIpsimbie m
NPOCTPAHCTBE

IJIOCKOCTH

B

Coaep:xkaHue yueOHOro MaTepuaJa

IIpenmer crtepeomerpun. OCHOBHbIE TOHATHA  (TOYKA, MPsSMasi, TUIOCKOCTb,
npoctpancTBo). OCHOBHBIE akCHOMBI cTepeoMeTpuu. [lepecekaromuecs, napauieNbHbIe U
CKPCIIHUBAIOIINECA IIPSAMBIC. HpI/ISHaK U CBOMCTBO CKPCIIHMBAOMUXCA IIPAMBIX. OcCHOBHbBIE

20




npocTpaHcTBeHHbIe ¢urypslllapamnensHbie npsmas W WIOCKocTh.  OmnpeneneHue.
IIpusHak. CsoiictBa (¢ nokaszarenbcTBoM). llapamnmenbhble miuockoctu. OmnpenerneHue.
IMpusnak. CeoticTa (¢ qoKa3zaTeapcTBOM). TeTpasap u ero snemeHThl. [lapamienenunen u
ero syeMeHTbl. CBOWCTBA MPOTHUBOIMOJOXKHBIX TPaHEW M AUAroHajiel mapajuiesielunena.
IToctpoenune ceuennii. Pemenue 3anau.llepnenaukynspueie npsmbie. [lapannenbHbie
NpsiMble, MEPNEHINKYJSAPHbIE K IUIOCKOCTH. IIpu3Hak nepneHauKyJspHOCTH IPsIMON U
minockoctu.  JlokasarenectBo. llepnenaukynsp u HaknoHHas. IlepneHaukynsipHbie
riockocTy. [IpusHak nepneHauKynIspHOCTH IIOCKOCTel. Jloka3aTenbeTBo.

Paccrostnust B npoctpancTBe. Teopema o Tpex nepneHnukyssipax. [lokazarenabctso. Yron
MEXIy MNPAMON M IUIOCKOCTBbIO. YTON MEXAY MJIOCKOCTSIMU.AKCHOMBI CTEPEOMETPUM.
IlepneHauUKyIIpHOCT MNPSAMOH MW IUIOCKOCTH, MapajuleIbHOCTb JBYX IpPSIMBIX,
MNEePNeHAUKYJIAPHBIX [JIOCKOCTH, MNEPHNEHAUKYISPHOCTb IJIOCKOCTeN. PacnonokeHnue
MPsIMBIX U IUIOCKOCTEH B MPOCTpPAHCTBE. [lepreHOuKYISIPHOCTh M MapajuIebHOCTD
MPSIMBIX U TJI0CKOCTeN. CKpPEeIMBaroImuecs npsiMble.

TeopeTnueckue 3aHsITHS

1.OcHOBHBIE NOHATHSI CTepeoMeTpUN. PacnonoskeHre NpsMbIX U TIOCKOCTEH.

2 IlapannenbHOCTb NPSMBIX, NPSAMON U TNIOCKOCTH, TIJIOCKOCTEN.

3 IlepneHAUKYIAPHOCTD NPSAMBIX, IPSIMON U MJIOCKOCTH, MJIOCKOCTEN.

4. Teopema 0 Tpex nepneHAuKyspax. Jloka3aTenbCTBO. YTOJN MeEXAy NOpsIMOH U
IJIOCKOCTBIO. YTOJ MEXY MIOCKOCTAMU

[N\ I (S 2 I N -]

IpakTuyeckue 3aHaATHSA

1 ITapannenbHOCTp MOPSIMBIX, NOPSIMOH M IJIOCKOCTH, Iockocteil. Terpasap u  ero
JJIEMCHTHI.

2 ITapannenenunen u ero saemMeHTbl. CBONCTBA MPOTUBOMNOJIOXKHBIX I'paHeil U quaroHanen
napauienenunena. Ilocrpoenue ceuennii. Pemenue 3anay.

3. PemeHue 3amay Ha OPUMEHEHHE TEOPEMBbI O TPEX MEPHNECHAMKYJSIpax. YTroJl MexXay
MIPSIMOM U INIOCKOCTBIO. YTOJI MEXKAY MIOCKOCTSIMU

IpodeccnoHanbHO OPUEHTHPOBAHHOE COAECPKAHUE

4 IlapannenbHble, NEPIEHAUKYISIPHBIE, CKPEIIMBAKOLIUECS IPSMBbIE

5.PacnonokeHne MNPsIMBIX M IJIOCKOCTEM B MPOCTpaHCTBE. llepneHauKynsipHOCTL U




napajuleJIbHOCTh NMPsIMbIX U MIockocTell. CkpeluBaroLuecs npsiMble

6.KonTpoabHas padora Ne2 . [lpsiMblie H IJIOCKOCTH B MPOCTPAHCTBE,

Pa3aen 3. Koopannats! u
BEKTOPBI.

Coaep:xkaHue yueOHOro MarepuaJa

JekapToBbl koopauHaTel B mnpocTpaHcTBe. IIpocreiimime 3amadu B KOOpPAMHATAX.
PaccrosiHne Mexay AByMsl TOYKaMHM, KOOpPIMHAThl CEpeauHbl OTpe3ka.Bektopel B
npoctpaHcTBe. CJOXEHHE W BBIUMTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpAa Ha YHCIIO.
Kommnianapusie BekTopbl. CKaJsipHOE MPOU3BENECHUE BEKTOPOB. PasyoxeHne BeKTopa 1o
TPeM HEKOMIUIaHApHbIM BekTopaM. KoopauHaTel BEKTOpa, CKAIAPHOE MNPOU3BENCHUE
BEKTOPOB B KOOPAWHATAX, YIOJ MEKAY BEKTOPAMH, YIOJ MEXKAY NPSIMON U MJIOCKOCTHIO,
yroj MexXAy IUIOCKOCTAMHM. YpaBHEHHE IUIOCKOCTH. ['eoMeTpudecKuil  CMBICH
onpeaeutens 2x2. KoopanHaTtHas miIOCKOCTh. BrluucieHne pacCTOAHUN U IJIOIIAAEH Ha
JI0CKOCTH. KOoMueCcTBeHHbIE pacyeThl.

16

TeopeTuueckue 3aHATHS.

1.JlexapToBbl KOOpAMHAaTBl B mpocTtpaHcTBe. Ilpocreiimme 3amaum B KOOpAMHATAX.
PaccrosiHne Mexay IByMsl TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3KA

2 BekTopel B MPOCTPaHCTBE. Yron Mexay BekTopamu. CKalsipHOE MPOU3BENCHHE
BEKTOPOB

IpakTuyeckue 3aHaTHSA

12

1.JlexapToBbl KOOpAMHAaTBl B mpocTtpaHcTBe. Ilpocreilmiue 3amaum B KOOpAMHATAX.
PaccrosiHne Mexay IBYMsl TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3KA

2.BexTopsl B mpocTpaHcTBe. Cil0XKeHHe U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
grciao. Kommnanapuele BexTopbl. CkalsipHOe NpOU3BENEHHE BEKTOPOB. PasnoxkeHue
BEKTOpA IO TPEM HEKOMILIAHAPHBIM BEKTOPaM.

3 KoopauHaTel BekTOpa, CKaJsIpHOE NPOU3BEACHHE BEKTOPOB B KOOPAMHATAX, YIroJl
MEXKIy BEKTOPAMH, YIrOJ MEKIY MNPSAMON M IJIOCKOCTBIO, YTOJ MEXKIAY IJIOCKOCTIMHU.
YpaBHeHHe MIOCKOCTH. [ '€OMETpUUYECKUI CMBICI ONIpeaeanTeis 2X2

IpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHME

4 IIpakTHKO-OpUEHTUPOBAHHBIE 3a0a4l HA KOOPAUHATHON IJIOCKOCTH

5 KoopaunatHas miaockocTh. BbrMucineHue pacCTOSHUM W IUIOINAJAEH Ha IUIOCKOCTH.
KonnuecTBeHHbIE PacUeThl




6.Kontpoabnasi padora Ne3
Pemenue 3ana4. KoopanHartel 1 BeKTOpBI.

Pasnen 4.

OcHoBbI TPHUTOHOMETPHH.
Tpuronomerpuueckue
byHxuun

Coaep:xkaHue yueOHOro MmarepuaJa

Panuannas mepa yria. I[loBopoTr Touku BOkpyr Hadana koopauHat. OnpeneneHue cUHyca,
KOCHHYCa, TAHIeHCa U KOTaHreHca. 3HaKU CHHycCa, KOCHHYCa, TAHI€HCAa U KOTaHIeHca 10
YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHI€HCOM M KOTaHI€HCOM
olHOro U TOro e yria. TpuroHomerpuueckue Toxkaectsa. CHHYC, KOCUHYC, TaHI€HC U
KOTaHIeHC YIJIOB o U - o. @opmynel npusefeHus.Cymma U pasHocTb cuHycoB. Cymma u
pasHOCTb KocuHycoB. CHHYC M KOCHHYC JBOHHOro yria. ®opmMyJbl MOJOBUHHOIO yria.
IIpeobpa3zoBanuss CyMMBI TPUTOHOMETPUYECKHX (PYHKUMH B MNPOU3BEINCHUE W
NPOM3BENCHUSI B CyMMy. BhIpakeHHE TPHUTOHOMETPHUYECKUX (DYHKIMHA uepe3 TaHTEeHC
NOJIOBUHHOTO ~ apryMmeHTa. [IpeoOpa3oBaHuMs  NPOCTEHININX  TPUTOHOMETPUUYECKHX
BbIpakeHU1.O0MacTh OmMpeneNeHusT W MHOXECTBO 3HaueHWid QyHKumid. YETHOCTS,
HEUETHOCTh, NepuoanuHoCcTh  (pyHKuui. Crocobbl  3amanmsa  QyHkumid. Obmactb
ONpENeJIeHUs] W MHOXECTBO 3HAYEHHMH TPUTOHOMETpUUeCKuX (QyHKuuid. YETHOCTD,
HEUETHOCTh, MEPHOANYHOCTh TPUTOHOMeTpHuecKknx (pyHkuuii. CpoiicTBa U rpaduxu
byHKIMHA y = cos X, y = sin X, y = tg X, y = ctg x.Cxxatue u pactspkeHue rpaduxos
Tpuronomerpuueckux ¢yHkamid. IlpeoOpazoBanue rpadUKOB TPUTOHOMETPHUECKUX
¢bynkumii. Mcionb3oBanue CBOICTB TPUTOHOMETPUUECKUX byHKIMH B
npodeccronampHbIX 3anadax.O0paTHble TpuroHomerpudeckue pynkun. Mx cBoiicTBa u
rpaduku. YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.
Pemenrie = TPUrOHOMETPUYECKMX  YPaBHEHHHM  OCHOBHBIX  THIIOB.  MPOCTEHINNE
TPUTOHOMETPUUYECKHE YPABHEHUs, CBOJAIINECA K KBaJpaTHbIM, pellaeMble Pa3jiosKeHUEM
Ha MHOXuUTenu, ogHoponHsle. Ilpocreiile TpuroHomerpuieckie HepaBeHCTBA.CUCTEMBI
MPOCTEHUIINX TPUTOHOMETPUYECKHUX YPAaBHEHUN.

40

TeopeTuueckue 3aHATHS.

16

1. TpuroHomeTpudeckre GyHKIMH MPOU3BOJIBHOTO yIJia, Yichaa. PaguaHHast U rpagycHas
Mepa yria

2.OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.
PopMyJIbl TPUBEACHUS

3.CuHyC, KOCHHYC, TAHT€HC CYMMBI U PA3HOCTH ABYX YTJIOB
CuHyC 1 KOCHHYC IBOMHOTO yryia. POpMyJibl MOJIOBUHHOTO YIJId

4.CuHyc, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH ABYX YIJIOB




CuHyc 1 KOCHHYC ABOMHOrO yria. @opMyJibl IOJIOBUHHOTO yIjia

5. @ynHkuuy, ux cBoiicTea. CriocoOs! 3anaHust (PYHKIHH. 2
6. TpuroHoMeTpHU4eCKUe YpaBHEHUSI 1 HEPABEHCTBA 2
7. TpUrOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA 2
8.CucTeMbl MPOCTENHIINX TPUTOHOMETPUYECKUX YPaBHEHUMN 2
pakTuyeckue 3aHaTHSA 24
1. TpuroHomeTpudeckre GyHKIMHM MPOU3BOJIBHOTO yria, yucia. Pagnannas u rpagycHast 2
Mepa yria

2. Tpuronomerpuueckue ToxxkaecTsa. CUHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC yIJIOB O U - 2
o.. PopMyJibl MPUBEICHUS

3.CymmMa u pasHocTb cuHycoB. CymMMa U pa3HOCTh KOCHHYcCOB. CHHYC M KOCHHYC 2
nBoiiHoro  yrma.  @opmynel  mojioBuHHOro  yria.  lIpeoOpasoBaHusi — CyMMBI
TPUTOHOMETPHUYECKUX (PYHKUUH B MPOU3BEICHHE

4 Ilpeobpa3oBaHusi CyMMbl TPUTOHOMETPUYECKHX (YHKIHMA B TPOU3BENEHHE W 2
NPOM3BENCHUST B CyMMYy. BbIpakeHHE TPUTOHOMETPUYECKUX (PYHKLUUH dYepe3 TaHTeHC
NOJIOBUHHOTO  apryMeHTa. lIpeoOpa3oBaHusi TNpPOCTEHIIMX  TPUTOHOMETPHUECKUX
BBIPAKEHUI

5.00nacte ompeneneHuss U MHOXKECTBO 3HaueHHWH (yHKuMiA. UETHOCTb, HEYETHOCTD, 2
neprHoaAUYHOCTh GyHKIMH. CriocoOb! 3amanus pyHKIMH

6. TpuroHomeTpuveckne PyHKLINUU, HX CBOHCTBA U rpaduKH 2
IIpogeccnonanbHO OPHEHTHPOBAHHOE COAEPRAHUE

7.0nmcanne NpoU3BOACTBEHHBIX MPOLECCOB C MOMOIIBIO rPaguKOB (PyHKIIHIA 2
8. Mcnonb30BaHNEe CBOWCTB TPUTOHOMETPUYECKUX (PYHKIMA B mpodeccHOHANTBHBIX 2
3amaqgax

9.006partnble Tpuronomerpuueckue GyHkun. Mx cBoiicTBa u rpaguku 2
10.PelieHne TPUrOHOMETPUYECKHX YPAaBHEHUN OCHOBHBIX THIIOB. NPOCTEHINNE 2

TPUTOHOMETPHUYCCKUEC YPABHCHUS, CBOAAIIUECH K KBAAPATHBIM, PEIIACMBIC PA3JIOKEHUEM
Ha MHOXKUTECIHU, OOTHOPOAHLIC.













2 Ilpusma, ee cocrasysAOIIMe, ceueHue. lIpsiMas U npaBubHas NPU3MBI

[\®)

3 Ilupamuna u ee snemeHTel. Ceuenue nupamuabl. [lpaBunbpHas nupamuna. YcedeHHas
nupamuaa

[\®)

4 Cummerpusi B kybOe, mapajuiesienumnene, mpusMe, MupaMusIe

S Humuugap, ero cocrasisiromue. CeueHne HIIMHAPA

6.Konyc, ero cocrasustouue. CeueHnue KOHyca

7 Ilap u cepa. Bzaumuoe pacnonoxkenue cepor u mockoctu. Cevenne mapa, chepsol

8 ITousitue 06 00bemMe Tesia. OTHONEeHHE 00BEMOB IMOAOOHBIX TEJ

9.00beMbI U IJIOMIATN TIOBEPXHOCTEH TeJ

NSNS NI (SRR \O ] I )

IpakTuyeckue 3aHaATHSA

o
=]

1 IMapannenenunen, kyd. Cedenue kyda, mapajuienenumnena

2 ITnomaas OOKOBOH M MOJTHON MOBEPXHOCTH MPHU3MBI, MTUPAMUIBI

3 IlpaBunbHBIE MHOIOIPAHHUKH, UX CBOWCTBA

4 Yceuennsiii koHyc. Ero obpasyromas u Beicota. CedeHre yCeueHHOTO KOHyca

5 Ionsitre 06 obbeme Tena. O6beM kyba U MpsIMOYTONIBHOTO mapajutenenumnena. Oobem
npusMbl U nuuHApa. OTHOUIeHHe OO0BEeMOB MOAOOHBIX TeN. | €OMEeTpHUYECKUl CMBICI
onpeAenuTeNs 3-ro nopsiaka

NN NN N

6 KomOuHamm MHOTOTPaHHUKOB U TEJI BPAIEHUs

7 KomOuHamm MHOTOTPaHHUKOB U TEJT BPAIEHUs

8.I'eomeTprueckrie KOMOMHAIIMM HA MPAKTHKE

9 Mcnonp3oBaHne KOMOWHAIM MHOTOTPAHHMKOB M TEN BpALICHUs B MPAKTUKO-
OPHUEHTUPOBAHHBIX 3a1a4axX

[N I (SN I \O 3 I\

10. KonTposbHasi padora Ne6.
MHOFOFpaHHI/IKI/I H TE€JIA Bpalml€Hus

IIpodeccnoHaNnbHO-OPHEHTHPOBAHHOE COAEPKAHUE

11.IIpumepsl cummeTpuii B mpodeccuu

12.CummeTpus B IPUPOIE, APXUTEKTYpE, TEXHUKE, B ObITY

[\®]

13.CummeTpus B IPUPOJE, APXUTEKTypPE, TEXHUKE, B ObITY




14 Konyc, ero cocrassironme. CeueHne KoHyca 2
CamocrosiTe1bHAS padoTa(MHAUBHAYAJBHBIE POEKTHI) 4
Coaep:xkaHue yueOHOro MaTepuaJa 14
3ajaya O BOCCTAaHOBJIEHUHM 3aKOHa [BIDKEHUs IO M3BeCTHOW ckopoctu. IlonsAtue
Pazpen 8. IlepsooOpa3nasi|unrerpupoBanust. O3HaKOMIIEHHE C TIOHATHEM UHTETpajia U NepBOOOpasHOM st QyHKIHH
(pyHKuuH, ee npuMeHeHHe y=f(x). Pemenune 3amady Ha CBs3b NepBOOOPA3HOW W €€ NPOM3BONHON, BBIYHCICHHE
neppooOpasHolt st paHHOW  (pyHkumm. Tabmuma ¢GopMmyn ansg  HaXOXKIECHUS
nepBooOpasHbIxX. M3ydenne npasuiia BEIMUCICHUS MEPBOOOPa3HON.3amauu, MPUBOASIINE
K TOHSTHUIO OIPENEeJeHHOr0 HHTerpaja — O BBbIYMCIEHUH IUIOIIAAN KPHUBOJIMHENHOMN
Tpamenuuy, O TnepemelleHun Touku. lloHATne  omnpenenéHHOro  MHTErpasa.
leomerpudecknii u  (QU3MYECKUIl CMBICT —OmpeneleHHOro wuHTerpana. @opmyna
Herorona— JleitOnnna. Ilonstue HeonpenenaeHHoro uHterpana.l eoMeTpudeckuil CMbICH
omnpeAesNeHHOro  uHTerpana.leoMerpuueckuil  CMbBICT  OMNPENENEHHOrO  MHTEerpala.
®opmyna Herorona - Jleiibnwma. Pemenue 3amad Ha TpUMEHEHHWe WHTErpaja auis
BbIUUCIIEHNST (PU3NYECKHX BeNMUMH W ruomaneil.[lepsoodpasnas ¢ynkumu. I[lpasuna
HAaXOKAEeHUs1 nepBooOpasHbix. Ee mpuMenenue.
TeopeTnueckue 3aHATHS 8
1 IlepBooOpasnas ¢pynkumu. [IpaBuia HaXOKAECHUS TEPBOOOPA3HBIX 2
2 IloHsiTHE HEOTIPENIEIEHHOTO 1 OTIPE/IEICHHOrO HHTErpaia 2
3 Ilnomans kpuBoMMHEHHOM Tpanerwn. Popmyna HetotoHa — Jlefibuuma 2
4 I'eoMeTpUYECKUN CMBIC]T ONTPEICICHHOTO HHTETrpaia 2
pakTuyeckue 3aHaATHSA 6
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
1. I'eomerprueckuii cMbIch onpeaeneHHoro narerpana. @opmyina HetoToHa - JleiiOHnma.
2 Pemenue 3amad Ha MPUMEHEHHE WHTETpalia JJIsl BBIMUCIEHUsS (PU3NUECKUX BEJIUYHH U 2
noumaaen
3.KonrpoabHas padora Ne7, 2
IlepBooOpa3nas ¢pyHKLMH, ee IPHMEHEHHe
CamocrositenbHas padora(HII) 2




Pa3nen 9.CteneHu u KopHH.
Crenennasi pyHKUHA

Coaep:xkaHue yueOHOro MarepuaJa

IToHATHE KOPHA N-O1 CTENEHU U3 NEUCTBUTENBHOIO Yncaa. OyHKIus y=\/(n&x) ux
cBoiicTBa u rpaduku. ColicTBa KOpHs n-oif crenenu. IlpeobpazoBanus
UppalMOHANIbHBIX BhIpakeHUH. IIoHATHE cTeneHn ¢ TI00bIM palOHAIBHBIM
nokasaresneM. CteneHHble (YHKINHU, UX CBOICTBA U rpaduku. PaBHOCHIIBHOCTB
HPPaLMOHATIbHBIX YPaBHEHUN U HEPABEHCTB. MeTonb! ux peuienus. Penenue
UPpALMOHAJIbHBIX YPaBHEHUI U HEPABEHCTB

14

TeopeTnuecKue 3aHATHHA 4

1.CrenenHast QyHKIMSL, €€ CBOICTBA 2

2.CBOIiCTBa CTENEHU C pallMOHAJIbHBIM U AeHCTBUTENbHBIM NIOKA3aTENAMHU 2

IpakTHYecKHE 3AHATHHA 10

1.ITonsiTe KOpHS N-Oi CTENEHU U3 ACUCTBUTEIBHOIO Yncia. PyHKIUN y=\/(n&x) 1504 2

cBoiicta u rpaduku. CBOWMCTBA KOPHSI N-Oi CTEICHH

2 IlpeobpazoBaHre NPPALMOHAIBHBIX BbIPAKEHUIH 2

3.PelueHne uppaliioHaabHbIX YPABHEHUN U HEPABEHCTB 2

4 PaBHOCUJIBHOCTb UPPALMOHANIBHBIX YPABHEHHUI U HEPABEHCTB. METOBI UX PELIEHUS. 2

Penenve nppaloHaIbHBIX YPABHEHUH U HEPABEHCTB

S.KontpoabHas pabora Ne8. 2

Crenenu u kopuu. CreneHHas (pyHKUus.

CamocrositesbHas padora(HII) 2
Pa3pnen 10. llokazarenbnas | Coaep:rkaHue yueOHOro Mmarepuasa 14
PpyHkuun CreneHb ¢ MPOU3BOJIbHBIM JIEHCTBUTENBbHBIM MOKa3aTeneM. OnpenenexHue

NoKa3aTeabHON PyHKINH, ee cBOicTBa U rpaduK. 3HAKOMCTBO C MPUMEHEHHEM

nokaszareiabHOH PpyHKIMHN. Pernenne noka3aTeNbHbIX YpaBHEHUH (yHKIIMOHAIBHO-

rpadpuueckuM MeTonoM. PerieHne nokasaTeNbHbIX YPaBHEHUH METOIOM yPaBHUBAHHUS

NoKa3aresel, METOIOM BBEJEHHsI HOBOW NEPEMEHHOM, (PYHKIIMOHATBbHO-TpagUuecKum

MeTOnOM. PelneHne nokasaTenbHbIX HEPABEHCTB. PelieHne cucTeM nokasaTeabHbIX

YPaBHEHU.

TeopeTuueckue 3aHATHSI 4

1 IToka3arenbHast QyHKIMS, €€ CBOMCTBA. 2

2.Pemenne Noka3aTesbHbIX YPABHEHUN U HEPABEHCTB. 2

IpakTHYecKHE 3AHATHSA 10

1.CTteneHb ¢ MPOU3BOJBHBIM AEMCTBUTEIbHBIM NOKazaTeneM. OnpeneneHue 2




noKaszaTeabHOHN (PyHKIMH, ee cBolicTBa U rpaduk. Pernenne nokasaTebHbIX YPaBHEHHHA
(YHKIIMOHATbHO-TPAQ MUECKUM METOJIOM.

2.Pemenune noka3aTeNbHbIX YPABHEHUN METOAOM YPAaBHUBAHUS [IOKA3aTENIEH, METOAOM
BBEJICHNS] HOBOH MepeMeHHOMN, PYHKIMOHAIBHO-TPaQUIECKIM METOAOM.

3.Pemenne nokasaTeabHbIX HEPABEHCTB

4.CuctemMbl OKA3aTENbHBIX YPABHCHUM

S.KontpoabHas padora Ne
IlokazaTenbHasi yHKIUA

CamocrositenbHas padora(UIl)

Pasznen 11.
Jlorapu¢gmpl.
Jlorapugmuueckan
dyHxuusn

Coaep:xkaHue yueOHOro MarepuaJa

Jlorapudm uncna. JlecaTH4HbIN 1 HaTYypaibHbIH Jorapudmsl, grcio e.CBoicTBa
norapudmos. Onepauus norapudmuposanus.Jlorapupmudeckas GyHKIUS U €€
csoiicta.[lonsitue norapudmuueckoro ypasaenus. Onepauns noreHOupoBaHus. Tpu
OCHOBHBIX METO/A PELICHHS JOrapuPpMUIECKUX YPaBHEHUH: (PYHKLIMOHAIBHO-
rpadpuuecKuii, METO MOTEHIIUPOBAHMSI, METO/ BBEICHUSI HOBOH MEPEeMEHHOM.
Jlorapudmuueckue HepaBeHCTBA. AJITOPUTM PEIIEHUs] CHCTEMBI YPaBHEHUIA.
PaBrOCHIBHOCTE NTOrapupMUUECKUX ypaBHEHH U HepaBeHCTB. I [pumeHeHne
norapudma. Jlorapudmuyeckas cnupains B npupoae. Ee MaremaTnueckue CBOMCTBA,

24

TeopeTnuecKue 3aHATHHA

1.Jlorapudm uncna. JlecaTUIHBIN U HATYPAJIbHBIHN JOrapu(pMBbl, YUCIIO €

2 Jlorapudmudeckasi QyHKIMs 1 €€ CBOWCTBA

3.Pemenue sorapupMUUYECKUX YPaBHEHUI U HEPABEHCTB.

NSRRI\ R I

IIpakTHyeckue 3aHATHS

—
=)

1. Jlorapudwm uucna. JlecITHUHBIN U HATYPAJTbHBINA JIorapu(Mbl, HUCTIO €

2.CsoticTBa norapudpmos. Oneparyst J0rapupMHUPOBAHUS.

3.CsotictBa jorapudmon. Onepauus JorapupMUpPOBaHUS.

4 Jlorapudmudeckasi QyHKIHs 1 €€ CBOWCTBA

5.Pemenue norapupMUUECKUX yPaBHEHUH Pa3JIMUHBIMA METOJAMMU.

6.Pemenue orapuMudeckiie HEPaBEHCTB.

7.AATOPUTM peIIeHUs] CUCTEMbl YpaBHEHHWH. PaBHOCHMJIBHOCTB JIOTapu(pMHUUECKHX
ypaBHEHUN W HEPABEHCTB

DN D DD

IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE

8.Ilpumenenne  gjorapudma.  Jlorapubmumueckas crupanp B mpupome. Ee




MaTeMaTUvecKue CBOUCTBA.

9.KontpoabHas pabora NelO
Jlorapudgmuueckas pyHkuus.

CamocrositenbHas padora(UIl)

Pazpea 12.
MHo:kecTBa. JJIeMEHTDI
Teopuu rpagos

Coaep:kaHue yueOHOro MarepuaJa

[Monstue maoxkecTBa. [logMHOokecTBO. Onepaiuu ¢ MHOKecTBaMuU. Oriepaliuu ¢
MHOkecTBaMu. Pemenue npukinanubix 3anad. llonstue rpada. Cesi3Hblii rpad), nepeso,
IIUKJ rpad) Ha MIOCKOCTH.

TeopeTnuecKue 3aHATHHA

o

1. MuoxectBa. [TogMHOkecTBO. Oniepaniiu ¢ MHOXKECTBAMHU.

[\®)

ITpakTHYecKHE 3AHATHSA

IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE

1.Onepammu ¢ MHOKeCTBaMH. Pelenne npukiaaHbx 3a1a4

2 Ilousitue rpada. CeszHbIN rpad, aepeBo, UK rpad Ha MIOCKOCTH

[\®)

3.KontpoabHas padora Nell.
MHuoxecTBa, I'padbl 1 MX NpUMEHEHHE.

Pazagen 13. DnemeHTHI
KOMOHHATOPHKH,
CTATHCTHKH U TEOPHHU
BeposATHOCTeM

Coaep:xkaHue yueOHOro MarepuaJa

ITepecranoBkw, pasmernenus, couetaHust. COBMECTHbIE U HECOBMECTHBIE COOBITHSI.
Teopembl 0 BEpOSITHOCTH CYMMBI COOBITHH. Y CJIOBHASI BEPOSITHOCTD. 3aBUCUMBIE U
HE3aBUCHMBIE COOBITHS. TeopeMbl O BEPOSITHOCTU MPOU3BEACHUS

coOpITuil. OTHOCHUTENBbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
Cratuctudeckoe onpeneneHne BepossTHOCTH. O1leHKa BEPOSITHOCTH COOBITHS. Bubl
ciy4aiHbIX BenuuuH. OnpeneneHye AMCKPETHOH ciny4aiiHoNW BeITMUUHbI. 3aKOH
pacrnpenesieHust IMCKPETHON ciiydaliHON BenunHbl. Ee ynucnoBbie
xapakrepuctuku. Bapnanmonnsiii psa. Iloauron 4actor u ructorpamma.
CraTucTudeckne XapakTepUCTUKH psiga HabmogaeMbix naHHbIX [lepBudnas obpaboTka
CTaTUCTHYECKUX AaHHBIX. I padudeckoe nx npencrasnerne. HaxoxneHue cpeqHux
XapaKTEPUCTUK, HAOIIOAAEMBbIX TaHHBIX.

14

TeopeTnuecKue 3aHATHHA

1.OcHOBHbBIE MOHATHSI KOMOMHATOpUKHU. I lepecTaHOBKH, pa3MeIeHus], COYETAHUS.

2.CobbiTre, BepossTHOCTH COObITHs. CII0KEHHE U YMHOXKEHIE BEPOSATHOCTEM

3.JIMCKpeTHas cily4daiiHasi BEJIMYHMHA, 3aKOH €€ pacIpeAeIeHUs]

4.3agaun maTtemaruueckod cratuctuku. Bapuanmonssiii psa. Iloauron wactor u

N[N ee




TUCTOTpaMMa. CratucTudeckue XAPAKTCPUCTUKH pAda Ha6J'II-OI[aeMbIX JaHHBIX

IIpakTH4YecKHE 3AHATHSA

IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE

1.BepositHocTe B mpodeccHOHANBHBIX 3anadax.OTHOCHUTENbHAS YacTOTa COOBITHS,
CBOHMCTBO ee ycroiumBocTh. CTaTucTHuUecKoe ompeneneHue BeposiTHOCTH. OleHka
BEPOSITHOCTH COOBITHSI

2.CocraBnenue Tabmuil ¥ auarpaMMm  Ha npaktmke. [lepsuunas oOpaboTka
CTAaTHUCTUYECKUX NaHHBbIX. | 'padudeckoe ux mnpeacrarieHue. HaxoxkneHue CpemHux
XAPAKTEPUCTHK, HAOTIOIAeMbIX TAHHBIX.

3.KontpoabHas padora Nel2
DJieMeHThbl KOMOMHATOPUKH, CTATHCTHKHU H TEOPHH BePOSITHOCTEH.

CamocrositesbHas padora(MII)

Pasnen 14. YpaBHeHus u
HEPABEHCTBA

Coaep:xkaHue yueOHOro MarepuaJa

PaBHOCHIIBHOCTD YpaBHEHUN U HepaBeHCTB. Onpenenenusi. OCHOBHbIE TEOPEMBI
PaBHOCHIIBHBIX ITEPEXOax B YPABHEHUSX U HepaBeHCTBaX. OOIIMe METOABI PEIIeHUs
yYPaBHEHHI: MePeXo] OT paBEeHCTBA (PYHKLUMH K pABEHCTBY apTyYMEHTOB IS
MOHOTOHHBIX (PYHKIHIA, METOJ] Pa3JIOKEHHUSI HA MHOJKUTENH, METOJT BBEACHUST HOBOH
nepeMeHHOH, GyHKIHOHANBHO-Tpadudeckuit Meron. O0IIre METObI PEIIeHHUS
HEPABEHCTB: MEPEX0 OT CPABHEHUS 3HAUECHUH (QYHKIMHA K CPABHEHUIO 3HAYCHHUN
apryMEHTOB JIJIs MOHOTOHHBIX (PYHKLNH, METOJ] HHTEPBAJIOB, (PYHKLIUMOHAIBHO-
rpaduueckuii meron. ['padudecknii MeTon peleHns ypaBHEHUN U

HepaBeHCTB. Onpenenenue Moayst. PackpeiTue Moaysis o onpeneneHuto. [lpocreiimue
ypaBHEHUsI U HEpPaBEHCTBa ¢ MoayJieM. [IpuMeHeHne paBHOCHIIbHBIX [IEPEXO/I0B B
OTpeeNIEHHBIX TUIAaX YPaBHEHUIN U HEPABEHCTB C MOAYJIEM.3HAKOMCTBO C ITapaMeTPOM.
IIpocreiiine ypaBHEHNS U HEPABEHCTBA C MapaMeTpoM.PeleHne TEKCTOBBIX 3a1a4
npodeccroHaabHOro copepskanusi. O0Imme MeToIbl peleH s ypaBHEHHHA. Y paBHEHHS U
HEPaBEHCTBA C MOJYJIEM U C NapamMeTpamu.
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TeopeTuueckue 3aHATHSI

1.YpaBHEHHS] U HEPABEHCTBA C MOJYJIEM.

2.YpaBHEHUs U HEPABEHCTBA C NAPAMETPAMHU

(NSRS R N

IpakTHyeckue 3aHsATHS

1. PaBHOCHUIBHOCTD YpaBHEHUH 1 HepaBeHCTB. OQOIIe METONIbI PEIICHHS

[\®]

2 I'paduuecknii METON peLICHUs] YPABHEHUH.




3 I'padpuueckuii METON pElICHUs] YPABHEHUH M HEPABEHCTB 2
4 Onpenenenue wmonynsi. Packpeitue wmonynst mo omnpeaenceHuto. Ilpocteitmue 2
ypaBHEHUs M HepaBeHCTBA C Moayiem. lIpumeHeHne paBHOCHIIBHBIX MEPEXOAOB B
ONpEEJeHHbIX TUIIAX YPABHEHUI W HEPABEHCTB C MOAYJIEM
5.3nHakomMcTBO c napamerpoMm. Ilpocreliniie ypaBHeHMs M HEPaBEHCTBA C IapaMeTpOM 2
6.3HakoMCcTBO ¢ napameTpoM. [Ipocreiimne ypaBHEHUsI M HEPABEHCTBA C IMapaMeTPOM 2
ITpodeccroHAILHO-OPHEHTHPOBAHHOE COJIEPKAHNE
7 PelneHue TeKCTOBBIX 3371a4 MPO(ECCUOHANTBHOTO COMEPIKAHUS 2
8 Pemmenne TekCTOBBIX 3a7a4 MPOGECCHOHATBHOTO COAEP KAHMS 2
9 PereHue TeKCTOBBIX 3371a4 MPO(ECCUOHANTBHOTO COMEPIKAHUS 2
10.00mue Meroasl pelieHus] ypaBHEHUH. YpaBHEHHs] U HEPaBEHCTBA C MOAYJIEM H C 2
napamMeTpamu.
Ipome:xxkyTounas Jk3ameH B1-om u 2-0M cemecTpe 22
arrecTanus
Hroro 324
TEOPETHIECKHE 128
113 158
CamocTositenbHast pa6ora (UI1) 16
IIpomekyTOUHAS aTTECTALIUS 22

J 151 XapaKTepHCTHKH YPOBHS OCBOEHHS1 y4eOHOI0o MaTepHajia HCNOJb3YIOTCs ciaeayomue 0003Ha4YeHus :

1 - o3HaKOMHUTeNbHBII (Y3HABAHHE paHee H3YYeHHBIX 00bEeKTOB, CBOICTB);

2 - penpoOAYKTHUBHBI (BbINOJHEHHE AeATEJBLHOCTH M0 00pa3uy, HHCTPYKIHHM WM 0] PYKOBOACTBOM);

3 - IpoAYKTHUBHBII (JIAHHPOBAHHE H CAMOCTOSITEJIbHOE BBINOJIHEHNeE JesiITeIbHOCTH, pelieHne Mpo0JeMHbIX 3a1a4).




3. YCJIOBUS PEAJIN3AIIMHU ITIPOT'PAMMBI YUEBHOUM U CHUILTAHBI
HLOIMATEMATHUKA

3.1. TpeboBaHus K MATEPHAJILHO-TEXHHYECKOMY o0ecneyeHHIo

Peammzaumss  yueOHOH  mgucumruiiHel  TpeOyeT Hamuuums  y4eOHoro  kaOuHera
MaTeMaTHYECKUX AUCLUTUINH.

OGopynoBanue yueOHOro KaduHeTa:

- HarjsigHble TOCOOMsT  (KOMIUIEKTBI y4eOHBIX TaOJHI, TIUIAKaToB, IOPTPETOB
BBIJAIOIINXCS YUEHBIX-MATEMATHKOB, MOJIENH U JIP.);

- CIIEMATU3UPOBAHHOE MTPEIMETHOE OCHAILICHHE,

- TEXHUYECKUN CpeacTBa OOyUEHHs U OPTTEXHUKA,

- -cpeactBa MH(POPMALMOHHO-KOMMYHUKALMOHHBIX  TEXHOJOTMH M  ayAuo -
BU/IEOMATEPHAJIBI,

- CIIPaBOYHUKH, METOINYECKHE TIOCOOUS, CrIelIalIbHas JIUTEPATYPa.

Harnsiagnbie nocoousi:

1. TpuronomeTpudeckas OKpy>KHOCTb.

2. Tabnuua npon3BOAHBIX.

3. Tabnuna HHTETPAJIOB.

4. JlepeBsiHHbIE, METAJUINYECKHE T€OMETPHUECKUEPUTYPHI.

3.2. UudopmanuonHoe obecneueHne 00y deHust

Ilepeuenb yuyeOHbIX H3JaHMII OCHOBHOH M JONOJHUTEJIbHOH JHTepaTyphl,
Hurepuner-pecypcos

OCHOBHBIE HCTOYHUKHU:

1 bammmakoB, M.U. Maremaruka [DnekTpoHHBINH pecypc|: yueOHuk / Barmmakos
MMU. - Mocksa: KuoPyc, 2019. - 394 c¢. - 3BC «BOOK.RU» - Pexum pgocryma:
https://book.ru/book/929528

2 Hanasin, A.A. Marematuka [DnekTpoHHBINA pecypc]: yueOnuk / A A. JanasH. -
M.: Dopym, 2018. - 544 C. - 6)® «Znanium.comy - Pexum
noctyna:http://znanium.com/catalog/product/967862

JIOTIOTHUTEBHBIE HCTOYHHKH:

1. Marematuka [DnexkTpoHHbIH pecype]: yuedbnoe nmocodue / Hb. Kapbauunckas [u
ap.]. - M.: Poccuiickuii rocynapcTBeHHbIl yHUBepcuteT npasocynus, 2015. - 342 c. - ObC
«IPRbooks» - Pexxum noctyma: http://www.iprbookshop.ru/49604 html

2. MaremaTtiika B mpumepax u 3amadax. Y. 1 [DnexTpoHHbId pecypc|: yueOHOE
nocobue / JLU. Maiicens [u ap.]. - Munck: Bemmitmas mkomna, 2014. - 359 ¢. - DbC
«IPRbooks» - Pexxum noctyma: http://www.iprbookshop.ru/35494 html

3. MaremaTtrika B mpuMmepax u 3amadax. Y. 2 [DnekTpoHHBIH pecypc]: ydeOHOE
nocobue / JLU. Maiicenss [m ap.]. - Munck: Bemmitmas mkomna, 2014, - 431 ¢. - DbC
«IPRbooks» - Pexxum nocryma: http://www.iprbookshop.ru/35495 html

HuTepHeT-pecypcenr:

1. ruwikipedia.org/wiki/marematnka - JlaHHBI CalT TMOKA3bIBAET TEOPUIO B
COBOKYITHOCTHU M 00pa3yeT MaTeMaTHYECKYI0 MOJIENb UCCIEAYEMOro o0beMa.

2. allmatematika.ru.; bumath.net - DiemeHTapHas MaremMaTuka WHTEPHET MIKOJI. Bce
paszesnel MaTEeMaTHKU CPeIHEN WKOJbL Teopus u peleHus.

3. www fcior.edu.ru (MHbOpMaIOHHBIE, TPEHUPOBOYHBIE 1 KOHTPOJIbHBIE MATEPUAIIbI).

4. www.school-collection.edu.ru (Exnnas xomiekumm 1udpoBeIX 00pa3oBaTeIbHBIX

pecypcoB).

3.3. CamocTosiTeqibHasi padoTa 00y4aromuxcst
CamocrosiTenbHas paboTa OOyHarOIIMXCsl B BUAE MHAMBHIYAJbHOTO MPOEKTA BO BTOPOM
ceMecTpe.






4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYUEBHOUI

ANCUUILIAHBI

HLOIMATEMATHUKA

Pe3yabTaThl 00yueHus

Kpurepuu oneHKu

MeToabl OLIEHKH

DopmMHpYyeMbI¢ YMEHHUS

- BBITIOJIHSITh apudmernueckue
JICCTBUSA  HaJ  YUCJIaMHu, coderas
YCTHBIE W  THCbMEHHbBIE TPUEMBI,

HAXONIUTh TPHUONIKEHHbIE 3HAYCHUS
BEJIMYMH M TOTPEIIHOCTH BBIYHCICHUN
(abcomroTHasT W OTHOCHUTENbHA);
CPaBHUBATb YMCIIOBBIE BBIPAKEHHS,

- HaxXOOUTh 3HAYEHHsI KOPHs, CTEICHH,
Jorapudma, TPUTOHOMETPHUYECKUX
BBIPAKEHUI Ha OCHOBE ONPEACICHHS,
UCTIONB3YS npu  HEOOXOOUMOCTHU
UHCTPYMEHTAJIbHBIE CpEeACTBa,;
MOJIb30BaThCs npUOITMKEHHON
OLIGHKOM MPH MPAKTHIECKHUX pacyueTax;
- BBITOJHATD npeoOpa3oBaHus
BBIDAKEHUH, TNPUMEHssT  (HOpMyJIEL,
CBSI3aHHBIE CO CBOMCTBAMU CTEIEHEH,
JOrapupmMoB,  TPUTOHOMETPHUECKUX
dyHKLMi;

- UCHONB30BaTh  INPHOOPETEHHBIE
3HAHUSA W YMEHUs B TNPAKTUYECKOH
AESITeIbHOCTH U TIOBCEITHEBHOM JKHM3HH:
IUTS IPAKTUYECKUX PACUETOB IO
dopmynam, BKIrOYast GOPMYJIbI,
COZepIKALINE CTETICHU, PAINKAJIBL,
JorapudpmMbl U TPUTOHOMETPHUYECKHUE
(bYHKIMHU, UCTIONB3YS MTPH
HEOOXOIMMOCTH CIIPABOYHBIE
MaTepuasbl U MPOCTEeHIINe
BBIUUCIIUTENbHBIE YCTPOICTBA

OL[eHKa COTJIUYHO» BBICTABJIACTCA
ofyHaromemycs, ecJii OH rIyOoKo
U MPOYHO YCBOWJI MPOTrPaAMMHBIN
Marepuan Kypca, HCYePIbIBAOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTHYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPULO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3ajadaMd |
BOIIPOCAMH, HE 3aTPYyOHSIETCS C
OTB€TaAMH TIpU BUAOUZMCHCHHUU

3a74aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
peLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMamMu BBITTOJIHEHUA

NPaKTUYECKHX 3a71a4;
OLIEHKA «XOPOLIOY» BBICTABIISIETCS
o0y4aroImemMycsi, €CiIi OH TBEPHIO
3HAaeT MaTepuasn Kypca, rpaMOTHO
U 10 CYLIECTBY M3JIaraeT ero, He

JOMycKasi CYLIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETHYUYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIAAeeT
HGO6XOI[I/IMBIMI/I HaBbBIKaAMU nu

NpUEMaMi UX BBIMIOJIHCHUA,

OLIEHKA  «Yy/IOBJIETBOPUTEIHLHOY
BBICTABIISIETCST  OOydJaromemycs,
€CIi OH HMEET 3HaHUS TOJbKO
OCHOBHOI'O MaTepuajia, HO He
YCBOHMJI €ro [eTajield, IOMyCKaeT

HETOYHOCTH, HEJOCTaTOYHO
MPaBUJIbHBIE (bOpMYyJTUPOBKH,
HapYILICHUS JIOTUYECKON
MOCJIEI0OBATEIbHOCTH B
W3JI0KEHUHN MPOrPaMMHOI0
MaTepuana, HCTBITBIBAET

3aTPYAHCHUSA TIPU  BBIMMOJHCHUA
NPaKTUYECKHX 3a/1aY;

OLIEHKA «HEYIOBJIETBOPUTEILHO»
BBICTABJISIETCS] O0YUaAIOLIEMYCS,

KOTOPBII HE 3HAET 3HAYUTEJIBbHON

-BBITIOJIHEHUE
WHIUBUY ATbHBIX
3aIaHMIL,
-YCTHBII U
MUCbMEHHBIN
Onpoc,

-IpoBepKa
KOHCIIEKTA,

- TECTUPOBAHUE;

- BBITIOJIHEHUE
3a4€THBIX padoT.




YaCTH MPOTrPaMMHOIO MaTepuaa,
IOITyCKAeT CYIECTBEHHBIE
omnOKH, HEYBEPEHHO, C
OONBLUINMH 3aTPyIHEHUSIMH
pelIaeT mpakTHYECKUe 3aAa41 UIH
HE CIPABJISIETCS C HUMU
CaMOCTOSITENIBHO.

DYyHKIUH U rpaduku

dopmHpyeMbIe YMEHHS:

- BBIUHUCIATH 3HA4YeHHE (QYHKIUU IO
3a/laHHOMY 3HQUE€HUI0 apryMeHTa Ipu

Pa3TUYHBIX criocobax 3a1aHus
dyHKLMM;
- ompenensiTh OCHOBHbIE CBOICTBa

YHCIOBBIX (PYHKLWH, WIIFOCTPUPOBATH
UX Ha rpaukax;

- crpouTh TrpadUKd  HM3YYEHHBIX
(byHKLHIA, WLTIOCTPUPOBATH o
rpadUKy  CBOWCTBA  3JIEMEHTApPHBIX
dyHKLMi;

-HMICTIONIb30BaTh MOHATHE (PYHKIUHU IS
ONMCAHUS U aHaIu3a 3aBUCHUMOCTEN
BEJIMYUH,;

UCIIOJIB30BATh NMPHOOPETEHHbIC 3HAHMS
u YMEHUsI B MPaKTUYECKON
NesTeNIbHOCTH U MTOBCEHEBHOMN JKU3HU:
IUIS1 OTIMCAHMSI ¢ TIOMOLIBIO (PYHKLIUH
Pa3IMYHBIX 3aBUCUMOCTEH,
NPEACTABICHUS UX rpauuecKy,
UHTEpIpeTannu rpahukoB

OL[eHKa COTJIUYHO» BBICTABJIACTCA
ofyHaromemycsi, €clii OH TTyOboKo
U MPOYHO YCBOWJI MPOrPaAMMHBIN
Marepuas Kypca, HCYePIbIBAOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTHYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPULO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3ajadaMd |
BOIIPOCAMH, HE 3aTPYOHSIETCS C
OTB€TaMH TIIpU BUAOU3IMCHCHHU

3a7aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
peLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMaMu BBITTOJIHEHUA

NPaKTUYECKHX 3a71a4;
OLIEHKA «XOPOLIOY» BBICTABIISIETCS
o0y4aroImemMycsi, €CiIi OH TBEPHIO
3HAaeT MaTepuan Kypca, rPaMOTHO
U 10 CYLIECTBY M3JIaraeT €ro, He

JOMycKast CYLIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETHYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIaAeeT
HGO6XOI[I/IMBIMI/I HaBbBIKaAMU nu

NpUEMaMi1 UX BBIMTOJIHCHUA,

OLIEHKA  «YyJIOBJIETBOPUTEIHLHOY
BBICTABJISIETCST  OOydYaroImemycs,
€ClIi OH KMeEeT 3HAHUS TOJbKO
OCHOBHOI'O MaTepuajia, HO He
YCBOMJI €ro [eTajield, IOMyCKaeT

HETOYHOCTH, HEJOCTaTOYHO
MPaBUJIbHBIE (hOpMYJTUPOBKH,
HapYILICHUS JIOTUYECKON
MOCJIEIOBATEIbHOCTH B
W3JI0KEHUHN MIPOrPaMMHOIO
MaTepuana, HCTBITBIBAET

S3aTPYAHCHHUA TIPH  BBIIOJHCHUH

-BBITIOJIHEHHE

WHAWBUAYAJbHBIX

3a/laHui
-YCTHBII
MMHIChMEHHBIHN
onpoc
-IpoBepKa
KOHCITEKTA

- TECTUPOBAHUE;
- BBIIOJIHEHHE
3a4€THBIX padoT.

u




NPAaKTUYECKHX 3a71aY;
OLIEHKA «HEYAOBJIETBOPUTEIBLHO»
BBICTABJISIETCS] O0YUaAIOIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
YaCTH MPOrPaMMHOTO MaTepHaa,
JOMYCKAeT CYIIEeCTBEHHbIE
omOKH, HEYBEPEHHO, C
OONBLUINMH 3aTPyIHEHUSIMH
pelaeT NpakTHIeCKHUe 3a1a4H UITH
HE CIIPABIISIETCS] C HUMHU
CaMOCTOSITEJIbHO.

Hauana MmaTeMaTH4e€CKOr0 aHAJIN3A

DopmMupyeMble YMEHHUS .

- HAXOIIUTh NIPOM3BONIHBIC
3JIEMEHTAPHBIX (YHKLIHIA;
- HCIOJIb30BaThb TMPOHM3BOIHYIO IUIS

U3y4YeHHsI  CBOWCTB  (QYHKIMHA U
NOCTPOEHHS IPaUKOB,

- NPUMEHATb MPOWU3BOAHYIO  AJA
MPOBENEHUS PUOTNKEHHBIX
BBIYHCIICHUH, pelars 3amadu
MIPUKJIATHOTO XapakTepa Ha
HaxXOXeHHe HanOOoNbIIErO u

HAUMEHbBIIETO 3HAUEHUS,
- BBIYUCIATH B TPOCTEUIIUX CIy4asix
TUIOINAAH U OOBEMBI C HCITOJIb30BAaHHEM
OTIPENEIEHHOrO UHTETPaa,;
UCTIOJIb30BATh MPUOOPETEHHbIE 3HAHUS
u YMEHHSI B MPAKTHYECKON
NEeSITEeIbHOCTH U TIOBCETHEBHOHN KU3HU
IJIA:

pelleHusT MPUKJIATHbIX 3a7a4, B TOM
YHUCJIe COILUAIBHO-DKOHOMHUYECKHUX U
¢usznueckux, Ha HaubOoNbIIUE W
HAUMEHbBIIHE 3HAYEHUS, Ha
HAX O)KIEHUE CKOPOCTH U YCKOPEHHUSI.

OL[eHKa COTJIIUYHO» BBICTABJIACTCA
ofyHaromemycsi, €Clii OH TITyOoKo
U MPOYHO YCBOWJI MPOTrPaAMMHBIN
Marepuan Kypca, HCYePIbIBAOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTUYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPUIO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3ajadaMd = |
BOIIPOCAMH, HE 3aTPYOHSIETCS C
OTB€TaAMH TIpU BUAOU3IMCHCHHU

3a7aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
pelLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMaMu BBITTOJIHEHUA

NPaKTUYECKHX 3a71a4;
OLIEHKA «XOPOIIO» BBICTABIISETCS
o0y4aroImemMycsi, €CiIi OH TBEPHIO
3HAaeT MaTepuan Kypca, rPaMOTHO
U 10 CYLIECTBY M3JIaraeT ero, He

JOMycKast CYLIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETUYUYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIAAeeT
HGO6XOI[I/IMBIMI/I HaBBbIKaAMU u

NpUuEMaMi UX BBIMIOJIHEHUA,

OLIEHKA  «YIOBJIETBOPUTEIHLHOY
BBICTABIISIETCST  OOydJaromemycs,
€ClIi OH KMeEeT 3HAHUS TOJbKO
OCHOBHOI'O MaTepuajia, HO He
YCBOHMJI €ro [eTajield, IOMyCKaeT

HETOYHOCTH, HEJOCTaTOYHO
MPaBUJIbHBIE (hOpMYJIUPOBKH,
HApPYIIECHUS JIOTHYECKOMU

-BBITIOJIHEHHE

WHAWBUAYAJIbHBIX

3aMaHMi
-YCTHBIN
MHACHMEHHBIHN
onpoc
-IIPOBEPKA
KOHCIIEKTa

- TECTUPOBAHUE,
- BBIIIOJIHEHHE

3a4€THBIX padoT.

u




NOCJIEIOBATENbHOCTH B
U3JIOKEHUHU POTPAMMHOTO
Marepuana, UCTIBITBIBAET
3aTPYAHEHUS TIPH  BBIOJHEHUU
NPAaKTUYECKHX 3a71aY;

OLIEHKA «HEYAOBJIETBOPUTEIBLHO»
BBICTABJISIETCS] O0YUaAIOIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
9YaCTH MPOrpaMMHOTO MaTepuaa
JOMYCKAeT CYIIEeCTBEHHbIE
omOKH, HEYBEPEHHO, C
OONBLINMH 3aTPyIHEHUSIMH
pelaeT NpakTHIeCKHue 3aAa4H UITH
HE CIIPABJISIETCS C HUMHU
CaMOCTOSITEJIbHO.

2

YpaBHeHUsI M HEPABEHCTBA

DopmMHpyeMble YMEHHUS .

- pewarthb paLMOHATIBHBIE,
NOKa3aTeNbHbIe,  JOrapu(pMuueckue,
TPUTOHOMETPHUECKHUE ypaBHEHMUS,
CBOIALLUECS K JIMHENHHBIM 51
KBaJpPaTHbIM, & TaK)Xe aHAJOTHYHBIC
HEPaBEHCTBA U CUCTEMBI,

- HCIONIb30BaTh TIpaduyeckuii meron
pelLIeHys ypaBHEHHUH U HEPABEHCTB,;

- un3zo0paxkaTb Ha KOOPAMHATHOU
IJIOCKOCTH  pEUIeHUsT  ypaBHEHUH,
HEpaBEHCTB M CHUCTEM C JBYMs
HEN3BECTHBIMUY,

- COCTAaBJAATh M pELIaTh YPaBHEHUS U
HEPaBEHCTBA, CBSI3bIBAIOIIIE
HEM3BECTHbIE BEIMYMHBI B TEKCTOBBIX
(B TOM qucne MPUKJIA/THBIX )
3a/1a4ax. uCIoJIb30BaTh
npuoOpeTeHHbIe 3HAHUS W YMEHUS B
NPAaKTUIECKOH IeATeNbHOCTH u
MOBCEHEBHOM KU3HU:

I TOCTPOEHUS U HUCCIIEIOBaHMUs
NPOCTEHIIINX MaTeMaTHYECKUX
MOJIETIEH.

OL[eHKa COTJIUYHO» BBICTABJIACTCA
ofyHaromemycsi, eciii OH riTyOboKo
U MPOYHO YCBOWJI MPOrPaAMMHBIN
Marepuan Kypca, HCYepIIbIBAIOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTHYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPUIO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3ajadaMd = |
BOIIPOCAMH, HE 3aTPYOHSIETCS C
OTB€TaMH TIIpU BUAOU3ZMCHCHHU

3a7aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
pelLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMaMu BBITTOJIHEHUA

NPaKTUYECKHX 3a71a4;
OLIEHKA «XOPOLIOY» BBICTABIISIETCS
o0y4aroImemMycsi, €CiIi OH TBEPHIO
3HAaeT MaTepuan Kypca, rPaMOTHO
U 10 CYIIECTBY M3JIaraeT ero, He

JOMycKasi CYLIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETHYUYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIAAeeT
HGO6XOI[I/IMBIMI/I HaBbBIKaAMU u

NMpUueEMaMi UX BBIMIOJIHEHUA,

OLIEHKA  «Yy/IOBJIETBOPUTEIHLHOY
BBICTABIISIETCST  OOydJaromemycs,
€ClIi OH KMeEeT 3HAHUS TOJbKO
OCHOBHOI'O MaTepuajia, HO He
YCBOMJI €ro JeTajel, MOMycKaeT

-BBITIOJIHEHUE
WHIUBUY ATbHBIX
3a4aHUN
-YCTHBIA H
MUCbMEHHBIN
onpoc
-IIpOBEpPKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBITIOJIHEHUE
3a4€THBIX padoT.




HETOYHOCTH, HEZOCTaTOYHO
MPaBUJIbHBIE (hOpMYJTUPOBKH,
HapYILICHUSA JIOTUYECKON
MOCJIEIOBATEIbHOCTH B
W3JI0KEHUHN MPOrPaMMHOTIO
MaTepuana, HCTBITBIBAET

3aTPYAHEHUS TIPH  BBIOJHEHUU
NPaKTUYECKHX 3a71aY;

OLIEHKA «HEYAOBJIETBOPUTEIBLHO»
BBICTABJISIETCS] O0yUaAIOIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
YaCTH MPOrPaMMHOTO MaTepHaa,
JOMYCKAeT CYIIEeCTBEHHbIE
omnOKH, HEYBEPEHHO, C
OONBLUINMH 3aTPyIHEHUSIMH
pelaeT NpakTHIeCKHUe 3a1a4H UITH
HE CIIPABIISIETCS] C HUMHU
CaMOCTOSITEJIbHO.

Kom0unatopuka, craTucTuka u
Teopusi BePOSITHOCTH

d®opmMupyeMble YMEHHUS .

- peaTtsb IpocTenIne
KOMOWHATOPHbIE  33Ja4d  METOAOM
nepebopa, a TakXke C MCIOJIb30BAaHHEM
U3BECTHBIX ()OPMYIT;

- BBIUUCJIATH B MPOCTEHLINX CIydasx
BEPOSITHOCTH COOBITUHT Ha OCHOBE
noJyicyeTa qucna
HCXOJ0B;UCIIONb30BATh
npuoOpeTeHHbIe 3HAHUS W YMEHHS B
MIPaKTHYECKON JesITeIbHOCTH u
MOBCEHEBHOM KU3HU:

I aHallM3a peajbHbIX YHCIOBBIX

JIAHHBIX, TPEICTABICHHBIX B BHUAE
auarpamu, rpa@ukos;

aHanuza uHpOpMaLuu
CTaTHUCTUYECKOTO XapaKTepa.

OL[eHKa COTJIIUYHO» BBICTABJIACTCA
ofyHaromemycs, eclii OH riTyOboKo
U MPOYHO YCBOWJI MPOrPaMMHBIN
Marepuan Kypca, HCYePIbIBAOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTHYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPULO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3ajadaMd |
BOIIPOCAMH, HE 3aTPYyOHSIETCS C
OTB€TaMH T1IpU BUAOU3ZMCHCHHU

3a7aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
pelLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMamMu BBITTOJIHEHU A

NPaKTUYECKHX 3a71aY;
OLIEHKA «XOPOLIOY» BBICTABIISIETCS
o0y4aroImemMycsi, €CiIi OH TBEPHIO
3HAaeT MaTepuan Kypca, rPaMOTHO
U 10 CYLIECTBY M3JIaraeT ero, He

JOmycKasi CYLIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETUYUYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIAAeeT
HGO6XOI[I/IMBIMI/I HaBBbIKAMU u

MNpUEMaMi1 UX BBITIOJIHEHUA,
OLIEHKA  «Y/OBJIETBOPUTEIHLHOY
BBICTABJISIETCST  OOyYaromemycs,

-BBITIOJIHEHHE

WHAWBUAYAJBbHBIX

3a/laHui
-YCTHBII
MMHIChMEHHBIHN
onpoc
-IpoBepKa
KOHCITEKTA

- TECTUPOBAHHUE,
- BBIIOJIHEHHE
3a4€THBIX padoT.

u




€CJIM OH HUMECT 3HaHHsA TOJIBKO
OCHOBHOI'0O Mart€pHuajla, HO HE
YCBOUJI €T0 neTaneﬁ, AOIyCKaeET

HETOYHOCTH, HEJOCTaTOYHO
MPaBUJIbHBIE (hOpMYyTUPOBKH,
HapYILICHUSA JIOTUYECKON
MOCJIEI0BATEIbHOCTH B
W3JI0KEHUHU MIPOrPaMMHOTI0O
MaTepuana, HCTBITBIBAET

3aTPYAHEHUS TIPH  BBIOJHEHUU
NPAaKTUYECKHX 3a71aY;

OLIEHKA «HEYAOBJIETBOPUTEILHO»
BBICTABJISIETCS] O0YUaAIOIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
YaCTH MPOrPaMMHOTO MaTepHaa,
JOMYCKaeT CYIIEeCTBEHHbIE
OmNOKH, HEYBEPEHHO, C
OONBLINMH 3aTPyIHEHUSIMH
pelaeT NpakTHIeCKHUe 3a1a4H UITH
HE CIIPABJISIETCS] C HUMHU
CaMOCTOSITENTbHO.

I'eomeTpusi

DopmMupyemMbie YMEHHS




- pacro3HaBaTb Ha uepTeXaxX U
MOJIENISIX TPOCTPAHCTBEHHBIE (HOPMEL;
COOTHOCHTD TPEXMEPHBIE OOBEKTHI C UX
OMUCAHMSIMH, N300PAKEHUSIMUY,

- OMHUCHIBATH B3aUMHOE PACIIOJIOKEHHE
MPSIMBIX 151 TJIOCKOCTE! B
NPOCTPAHCTBE, apaymMeHmuposanms
ceou cyorcoerust 00 9Mmom
PAcnonodceru,

- AHaIU3UpPOBaTh B  IPOCTEHUIINX
Clydasix ~ B3aUMHOE  PAaCIOJIOKEHHE
OOBEKTOB B IPOCTPAHCTBE,

- n300paxarhb OCHOBHBIE
MHOTOTPAHHHKH W  KPYIJIble Tea,
BBIOJIHATD YEPTEXKHU IO YCIOBUSAM
3amad;

- cmpoums npocmediuiie cevenus Kyoa,
npu3Mbl, MUPAMUODL,

- pemarth IUIAHUMETPUYECKHE U
npocTenime CTepEOMETPUIECKHE
3ama4n Ha HAXOKACHNE
rE€OMETPUYECKUX  BENUYMH  (AUHH,
YTJIOB, IJIOMIAACH, OOBEMOB);

- HWCIONB30BATh  MpPU  PELICHUU
CTEPEOMETPUIECKUX 3ama4
TUTAHUMETPHUYECKHE (PAKTBI U METOJBI,

- MIPOBOIUTH JOKa3aTeNbHbIe
pacCy’KIeHUsI B XO/I€ PELICHUs 3a1aY,

UCIIONB30BaTh MPHOOPETEHHBbIE 3HAHUS
u YMEHHUSI B MPaKTUYECKOH
AESITeIbHOCTH U TIOBCEITHEBHOM JKHM3HH:
IUIl  WCCIIEOBAHMUS (MOJEIUPOBAHUS)
HECJIOKHBIX MPAKTUYECKUX CUTYaIui
HA OCHOBE W3YYEHHBIX (OopMynT u
CBOWCTB uryp;

BBIUUCIEHUST OOLEMOB U ILIOMIAAEH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
OpU PElIeHNH TPAKTHYECKUX 3aad,

UCTIONB3YS npu  HEOOXOOUMOCTHU
CIIPaBOYHUKHA ¥  BBIYUCIUTENbHBIC
YCTPOMCTBA.

OL[eHKa COTJIUYHO» BBICTABJIACTCA
ofyHaromemycs, eclii OH TITyOoKo
U MPOYHO YCBOWJI MPOTrPAMMHBIN
Marepuan Kypca, HCYePIbIBAOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTHYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPULO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3aadaMd = |
BOIIPOCAMH, HE 3aTPYyOHSIETCS C
OTB€TaAMH TIpU BUAOU3ZMCHCHHU

3a7aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
pelLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMaMu BBITNTOJIHEHUA

MPAKTUYECKHX 3a7aY,
OIIEHKA «XOpOIIO» BBICTABIISIETCS
o0y4aroImemMycsi, €CiIi OH TBEPHIO
3HAeT MaTepuasl Kypca, rpaMOTHO
U O CYLIECTBY M3JaraeT €ro, He
JOMycKasi CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETHYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIAAeeT
HGO6XOI[I/IMBIMI/I HaBbBIKaAMU u
NMpUEMaMi UX BBIMIOJIHEHUA,

OLICHKa «yIOBJIETBOPUTEIBLHOY
BBICTABIISIETCST  OOydJaromemycs,
€CIM OH HMEET 3HAHUSA TOJIbKO
OCHOBHOIO MaTepuana, HO He
YCBOUJI €ro AeTaneil, IOMyCKaeT

HETOYHOCTH, HEJOCTaTOYHO
MPaBUJIbHBIE (bOpMYyJIUPOBKH,
HapYILICHUS JIOTUYECKON
MOCJIEI0OBATEIbHOCTH B
W3JI0KEHUHU MPOrPaMMHOI0O
MaTepuana, HCTBITBIBAET

3aTPYAHEHUS TIPH  BBIOJHEHUH
NPAaKTUYECKHX 3a71aY;

OLIEHKA «HEYAOBJIETBOPUTEIBLHO»
BBICTABJISIETCS] O0YUaAIOLIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
9YaCTH MPOrPaMMHOIO MaTepHaa,
JOMYCKAEeT CYIIEeCTBEHHbIE
omHOKH, HEYBEPEHHO, C
OONBLUINMH 3aTPyIHEHUSIMH
pelaeT NpakTHIeCKHue 3a1a4H UITH
HE CIIPABJISIETCS C HUMHU
CaMOCTOSITEJIbHO.

-BBITIOJIHEHUE
WHIUBUY ATbHBIX
3a4aHUN
-YCTHBIA U
MUCbMEHHBIN
onpoc
-IpoBepKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBITIOJTHEHUE
3a4€THBIX pPadoT.




dopmupyemMble 3HAHHS:

- 3HAYeHHWe MaTeMaTUYeCKoil HayKHn
IJISL PEeLIeHUs 3a7av, BOSHUKAIOUIMX B
TEOPUHU U NPAKTUKE, LIUPOTY U B TO 3KE
BpEMA OrpaHUYCHHOCTL TIPUMCHCHUSA
MAaTEMATUICCKUX MCTOIOB K aHAJIU3y U
VICCJIEIOBAHHIO TIPOLIECCOB H SIBIICHUIT B
NPUPOAE U OOIIECTBE.

OL[eHKa COTJIIUYHO» BBICTABJIACTCA
ofyHaromemycsi, eclii OH TITyOoKo
U MPOYHO YCBOWJI MPOTrPAMMHBIN
Marepuan Kypca, HCYepIbIBAOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTHYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPULO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3aadaMd |
BOIIPOCAMH, HE 3aTPYyOHSIETCS C
OTB€TaAMH TIpU BUAOU3ZMCHCHHU

3a7aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
pelLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMaMu BBITTOJIHEHU A

MPAKTUYECKHX 3a7aY,
OIIEHKa «XOpOIIO» BBICTABIISIETCS
o0y4aroimemMycsi, €CiIu OH TBEPAO
3HAeT MaTepuasl Kypca, rpaMOTHO
U O CYLIECTBY M3JaraeT €ro, He
JOMycKasi CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETHYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIAAeeT
HGO6XOI[I/IMBIMI/I HaBbBIKaAMU u
NMpUEMaMi1 UX BBIMTOJIHCHUA,

OLICHKa «YIOBJIETBOPUTEIBLHOY
BBICTABIISIETCST  OOydJaromemycs,
€CIM OH HMEET 3HAHUSA TOJIbKO
OCHOBHOIO MaTepuana, HO He
YCBOUJI €ro AeTaneil, IOMyCKaeT

HETOYHOCTH, HEJOCTaTOYHO
MPaBUJIbHBIE (hOpMYJIUPOBKH,
HapYILICHUS JIOTUYECKON
MOCJIEIOBATEIbHOCTH B
W3JI0KEHUHN MPOrPaMMHOTO
MaTepuana, HCTBITBIBAET

3aTPYAHEHUS TIPH  BBINOJHEHUH
NPaKTUYECKHX 3a71aY;

OLIEHKA «HEYAOBJIETBOPUTEIBLHO»
BBICTABJISIETCS] O0YUaAIOLIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
94aCTH MPOrpaMMHOIO MaTepuaa
JOMYCKAeT CYIIEeCTBEHHbIE
omHOKH, HEYBEPEHHO, C
OONBLINMH 3aTPYIHEHUSIMH
pelaeT NpakTHIeCKHue 3a1a4H UITH
HE CIIPABJISIETCS] C HUMHU
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- YCTHBIA H
MUCbMEHHBIN
onpoc

- MpOBEpKa
KOHCIIEKTa

- BBITIOJTHEHUE
WHIUBUY ATbHBIX
3a1aHUN.

- TECTUPOBAHUE,
- BBITMIOJIHEHUE
3a4€THBIX pPadoT.




CAMOCTOATCIILHO.

- 3HAYCHUE TMPAKTUKHU U BOIPOCOB,
BO3ZHHUKAKOINUX B caMOM MaTeMaTHKe

i (opMupoBaHuUs

MaTeMaTUYECKOH

pPa3BUTHA TMOHATHUA YHCIA,

MaTeMaTUYECKOI0
BO3HUKHOBEHUS
reOMeTpHUU.

pa3BUTUS
HCTOPHIO
co3faHus
aHanu3a,
pa3BUTUS

- YHUBEPCAJbHBbIM XapakTep 3aKOHOB

MATEMATHUYCCKHUX

PacCyXAEHUM, WX MNPUMEHHUMOCTb BO

JIOTUKHU
BCEX obnactsx
IESITEJIBHOCTH.

4eJIOBEUYEeCKOU

- BEPOSATHOCTHBIN XapakTep pa3inuHbIX
MIPOLIECCOB OKPY>KAIOLIErO MUpPA.

OL[eHKa COTJIIUYHO» BBICTABJIACTCA
ofyHaromemycsi, eclii OH TITyOoKo
U MPOYHO YCBOWJI NPOTrPaMMHBIN
Marepuan Kypca, HCYepIbIBAOLIE,
MOCJIEI0BATENBHO, 4eTKO |
JIOTHYECKHU CTPOMHO €ro M3Jaraer,
YMECT TCCHO YBA3BIBATH TCOPULO C
NPaKTUKOM, CBOOOIHO
COpaBisieTcss € 3aadamMd = |
BOIIPOCAMH, HE 3aTPYyOHSIETCS C
OTB€TaAMH TIpU BUAOU3ZMCHCHHU

3a7aHUN, MIPABUJIBHO
00OCHOBBIBAET NPUHSTBIE
pelLieHus, BJIafeeT
Pa3HOCTOPOHHUMHU HaBbIKaMU U
npueMaMu BBITTOJIHEHU A

MPAKTUYECKHX 3a7aY,
OIIEHKA «XOPOIIO» BBICTABIISIETCS
o0y4aroImemycsi, €CiIu OH TBEPHIO
3HAeT MaTepuasl Kypca, rpaMOTHO
U O CYLIECTBY M3JaraeT €ro, He
JOMycKasi CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC,
MMPaBUJIBHO MNPUMECHACT
TCOPETHYCCKUE TMOJIOXKCHUA TIpU
pemICHUA MPAKTUICCKUX
BOIIPOCOB M 3ajay, BJIAAeeT
HGO6XOI[I/IMBIMI/I HaBbBIKaAMU u
NMpUEMaMi1 UX BBIMIOJIHCHUA,

OLICHKa «YIOBJIETBOPUTEIBLHOY
BBICTABIISIETCST  OOydJaromemycs,
€CIM OH HMEET 3HAHUSA TOJIbKO
OCHOBHOIO MaTepuana, HO He
YCBOUJI €ro AeTaneil, IOMyCKaeT

HETOYHOCTH, HEJOCTaTOYHO
MPaBUJIbHBIE (hOpMYJIUPOBKH,
HapYILICHUS JIOTUYECKON
MOCJIEIOBATEIbHOCTH B
W3JI0KEHUHN MIPOrPaMMHOI0O
MaTepuana, HCTBITBIBAET

3aTPYAHEHUS TIPH  BBINOJHEHUH
NPaKTUYECKHX 3a71aY;

OLIEHKA «HEYAOBJIETBOPUTEILHO»
BBICTABJISIETCS] O0yUaAIOIEMYCS,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
9YaCTH MPOrPaMMHOTO MaTepHaa,
JOMYCKAeT CYIIEeCTBEHHbIE
omHOKH, HEYBEPEHHO, C
OONBLUINMH 3aTPyIHEHUSIMH
pelaeT NpakTHIeCKHue 3a1a4H UITH
HE CIIPABJISIETCS] C HUMHU

- YCTHBIA H
MMHIChMEHHBIN
onpoc

- MpOBEpKa
KOHCTIEKTa

- BBINIOJIHEHUE
WHIUBUY ATbHBIX
3aaHUIM.

- TECTUPOBAHUE,
- BBITIOJTHEHUE
3a4ETHBIX PadOT.

- YCTHBIA H
MUCbMEHHBIN
onpoc

- MpOBEpKa
KOHCIIEKTa

- BBITIOJTHEHUE
WHIUBUY ATbHBIX
3a4aHUN.

- TECTUPOBAHUE,
- BBITIOJIHEHUE
3a4€THBIX padoT.

- YCTHBIA H
MUCbMEHHBIN
onpoc

- MpOBEpKa
KOHCIIEKTa

- BBITIOJTHEHUE
WHIUBUY ATbHBIX
3a1aHUN.

- T€CTUPOBAHUE,
- BBITIOJIHEHUE
3a4€THBIX padoT.




CaMOCTOSITENIbHO.
BrimonHnenne 3a4eTHbIX pador.
B cooTrBercTBUY C yPOBHEM
BBITIOJTHEHHUSI 3a4eT. pabOThI:
paboTa BBITIOJIHEHA,

paboTa BBITIOJIHEHA, HO C
OIIMOKaMU;

paboTa He BBIOJHEHA.




5. ATATITALIASI PABOYEH ITPOTPAMMBI YYEBHOM JUCIUATIINHLI ITPA
OBYUYEHWH NHBAJMIOB 1 JINI[ C OTPAHMYEHHBIMHI BO3MOKHOCTSIMHA
3/I0POBbS

Apanraist paboueit mporpammel nucturuinHbl [1/1.01MaremaTuka mpoBOAWTCS TPU
peanmzanMyu  ananTHBHOH 00pa3oBaTeNbHON MpOrpaMMmbl — TPOTPAaMMbl  MOATOTOBKH
CHELMAUCTOB cpenHero 3BeHa Mo crenuanbHocT08.02.01 CTpouTensecTBO U 3KCIUTyaTalus
3MIaHUM U COOPYXKEHHH B LENIX OOECleYeHHs MpaBa MHBAJIHIOB M JIML C OrPAaHUYEHHBIMH
BO3MOXKHOCTSIMH 3J0pPOBbSl Ha TMOJyuyeHHe TnpodeccnoHampbHOro 00pa3oBaHus, CO3MaHUS
HEOOXOIUMBIX ISl TIOJYYEHUs] CPEAHEro MpoheCCHOHAIBHOrO 00pa30BaHUs YCIOBUH, a TaKKe
oOecriedeHns JOCTI)KEHUS OOy4aroIlMMHUCS WHBAJUAAMH W JIMLAMH C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3[IOPOBbsI PE3YJIbTATOB (DOPMHUPOBAHUS MPAKTHYECKOTO OTIBITA.

Obopyoosanue yuebnozo Kabunema MamemMamuKuoIn 00YUaAIOMUXCA ¢ PA3TUYHBIMU
6UOAMU OZPAHUYEHUS 300P0BbAL:

OcHamenne  ydyeOHOro  kaOWHETa  MATEMATHKUAO/DKHO  OTBeUaTb  OCOOBIM
0o0pa3zoBaTeNbHBIM MOTPEOHOCTSIM  OOYYAIOIIMXCSl HMHBAJIHAOB M JIML C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3710pOBbsl. KaOuHeTnomxkeH ObITh OCHAIleH OOOPYAOBaHHWEM U Y4eOHBIMHU
MeCTaMHU C TEXHHYECKUMH CPeNCTBaAMH OOy4YeHHs Uit OOyHaroIIUXCs C Pa3MYHBIMH BUIAMHU
OrpaHUYEeHUH 3OPOBbsI.

Kabuner, B koTOpoM o0O0yd4aroTcs JHIa C HAapyLIEeHHWEM CiIyXxa J[JOJDKEH ObITh
000pyIOBAaHPATUOKIIACCOM, KOMIIBIOTEPHOH TEXHHUKOH, ayIUOTEXHUKOW, BHUIEOTEXHUKOMH,
3JIEKTPOHHOU JOCKOH, MyJIbTUMEUHHON CUCTEMOM.

Hdna  cnaboBupsimux — oOydarommxcss B KaOMHETENpPeAyCMaTPHBAIOTCA — MPOCMOTP
yIAJeHHbIX OOBEKTOB TPU TIOMOIIM BHUACOYBEJWYHUTENCH [UIsI YOAJIEHHOrO IPOCMOTPA.
Hcnonp3oBanue bpaiieBCKOW KOMIBIOTEPHOM TEXHHUKH, 3JIEKTPOHHBIX JIYI, MPOrpaMMm
HEBH3YAJIbHOTO JIOCTyNMa K HMH(pOpPMAIMM, TEXHHUECKUX CPEICTB MpHeMa-lepenadd y4eOHOH
UH(OPMALIUU B JOCTYITHBIX (hOpMax.

Jns oOydaromuxcsi ¢ HapylIeHHeM OIMOPHO-IABUTATENIbHOrO anmapara KaOMHET TOJIKEH
ObITh 000PYIOBaH NMEPEABIKHBIMU PErYJIUPYEMBIMHU MTAPTAMU C HCTOYHUKOM ITUTAHUS.

Brlmeyka3aHHOE OCHAIEHHE YCTAHABJIMBAETCS B KAOMHETENPU HAINYMU OOYYarOIIUXCsI
[0 aJanTUPOBAHHON 00pa3oBaTENbHON NMPOrpaMMe C Y4ETOM HMMEIOIIErocs TUIA HapyIIeHUH
3I0pPOBbsI Y 00YYArOIETOCs.

Hupopmayuonnoe u memoouueckoe obecneuenue odyuaromuxcs

Hoctyn xk uHQOPMALMOHHBIM K OnOMuorpadu4eckuM pecypcam, YKa3aHHBIM B 1. 3.2.
paboueil mporpaMMBbl, TOJDKEH OBITh MPEACTaBIeH B POpMax, afanTHPOBAHHBIX K OrPAaHUYEHHSIM
310pOBBs OOYUAIOIINXCS] HHBAJIMIOB M JIML C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI:

JUnis muL ¢ HapyIIeHUsIME 3peHHst (HE MeHee OTHOrO BUAA):

- B IIe4aTHON (pOopMe yBEIUIECHHBIM HIPUPTOM,;

- B (hOpMe 3JEKTPOHHOTO JOKYMEHTA,

- B popme aynnodaiina,

- B Ie4aTHON Gopme Ha si3bike bpaiins.

JInst L ¢ HapyLIEHUAMU CIIyXa:

- B Me4aTHOMU popme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA.

JList U1 ¢ HApYIIEHUSIME ONTOPHO-JIBUTATENILHOTO armapara (He MeHee OJTHOTO BHA):

- B Me4aTHOM (opme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA,

- B popme ayanodaiina.

Jlnis a1 ¢ HEpBHO-TICUXUYECKUMHU HAPYIIEHUSMH (PacCTPOMCTBO ayTHYECKOTO CIIEKTPA,
HapyLIEHHE ICHXUYECKOro pa3BUTHs) (HE MEHEe OJHOTO BUAIA):

- HCTIOJIb30BAHNE TEKCTA C MILTIOCTPALIUSIMU,

- MyJIbTUMEIUITHBIE MAaTEPUAIIbL.



Bo BpEMA CaMOCTOSITEJIbHOM MMOoATOTOBKU O6yLIaI-OH_II/IeC$I UHBaJUIbl MW JHLOA C
OrpaHUYCHHBIMHU BO3MOXKHOCTAMU 3H0POBbA HOJIXKHbBI ObITh OOeCcIeYeHbI AOCTYIIOM K C€THU

HurepHer.
Dopmbl u MemoOsl KORMPOIIA U OUEHKU Pe3yibHamos 00yuenus
[Ipumensiemblie npu peanuzauuu paboueii MPOTrPaMMBbl JUCLIUTIIIMHBI

C0OO0.02.01MaremaTikapopMbl B METOABI KOHTPOJ MPOBOASITCA C YYE€TOM OrPaHUYCHUS
3I0POBbsI OOYHAIOIIIUXCSI.

Ilenpro Texyllero KOHTPOJNSA SBJSIETCS CBOEBPEMEHHOE BbIABJIEHHE 3aTPyIHEHUN WU
OTCTaBaHUs OOyHAIOLIEroCcs C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbS U BHECEHHE
KOPPEKTHBOB B YY€OHYIO JESTEIBHOCTb.

dopMa MPOMEXKYTOUHON AaTTeCTallUd YCTaHABJIMUBAETCA C YYETOM MHIWBUIYAJbHBIX
ncuxodusnyeckux 0ocoOeHHOCTeH O0y4aroImuXcss WHBAJIMAOB M JIML C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMH 310pOBBsl (YCTHO, MUCBbMEHHO Ha Oymare, NMHCbMEHHO HA KOMIBIOTEPE, B
¢dopme TeCTUPOBAHUS H T.I1.).

IIpu npoBeneHNH MPOMEKYTOUHOH aTTECTAlK OOYyYaIOLIEeMyCsl TPEIOCTABIISIETCS] BPEMs
HAa TIOATOTOBKY K OTBETY, YBEJIMYEHHOE He Oojiee 4eM B TPU pa3a YCTAHOBJIGHHOTO ISt
MOATOTOBKU K OTBETY O0YYarOIIUMCS, He IMEIOINM OTPAaHUYEHHUH B COCTOSTHUH 30POBBSI.



6. JUCT BHECEHHBIX U3MEHEHUI

JlonoiHeHusI U H3MEHeHUs1 B padoueil nporpamme

3a 20/20y4eOHbIi rog

B pabouyro nporpammylI1/1.01MaremaTnka

o creraabHocTi08.02.01 CTPOUTENLCTBO U DKCILIVATAIIN 30aHUH U COOPVIKEHUN

BHOCATCA CICAYHOIMUNUE NOMOJIHEHNUA U USMCHCHUS !

JlononHeHus: U U3MEHEHUs! BHEC O. C. bemykosa
(moamuce)

Pabouast mporpamma mepecMOTpeHa M OOOpeHa Ha 3acCeJaHMM MPEIMETHOH (IIMKJIOBOK)
KOMHCCUH MaTeMAaTUKU HHPOPMATUKU U HHYOPMAITOHHBIX TEXHOJIOTHIA.

« » 20 T.

[Ipencenarens nmpenMeTHOH (LUKJIOBOH) KOMHUCCUU E. H. E¢pemona
(moamucs)




