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1. IACIHIOPT PABOYEN MPOT'PAMMBI YYEGHON JTUCIUILIMHBI
«MATEMATHKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIM3A,
I'EOMETPUSA»

1.1. ObaacTs npuMeHeHus1 pado4eil NPOrpaMMel

[Iporpamma o6mieoOpa3oBaTebHON y4eOHON mucnurinHa «Maremaruka: anrebpa u
Havaja MaTEMAaTHYECKOTO aHaIu3a; TE€OMETpUs» IpeIHa3HaueHa I U3YYCHHs] MATCMATUKH B
npodecCHOHaIbHBIX 00pa3oBaTenbHbIX opranuzaiusax CIIO, peanusyronmx o0pa3oBaTEeIbHYIO
poTrpaMMy CpeaHero o0Iero oopa3oBaHus B Mpeeiax OCBOCHUS OCHOBHOW MPO(eCCHOHATBHON
obpa3zoBatensHoil mporpammel CITO Ha 6a3ze 0CHOBHOTO 001Iero 00pa3oBaHUs MPH MOIATOTOBKE
CHEIHAIMCTOB CPETHETO 3BEHA.

1.2. Mecto y4eOHOM JUCHMIVIMHBI B CTPYKType OCHOBHOM mnpodeccHoHATbHOM
o0pa3oBaTe/IbHOM MPOrPaMMBI:

VYuyebnas mucuuiuinHa «MaTtemaTuka: anredpa W Hayala MaTeMaTHYeCKOro aHalN3a;
reoMeTpUs» OTHOCUTCS K UKy «O01eo0pa3oBaTenbHas OJrOTOBKAY.

1.3. ean u 3aga4n y4eOHOH JUCHUILUINHBI — TPeOOBAHUS K pe3y/IbTaTaM OCBOCHHS y4eOHOM
AUCHUILINHBI:

Matemaruka sBisercs (yHAaMEHTaIbHOM 0011e00pa3oBaTeNbHON AUCHUIUIMHON CO
CIIOKMBUIMMCS  YCTOHYMBBIM COJCp)KaHWEM U OOmMMU TpeOOBaHMSAMH K TOATOTOBKE
00y4aromuxcs.

OOmrre 1eny U3yuyeHnss MaTeMaTHKU PEaIN3yIOTCS B YEThIPEX HAIpPaBICHUSIX:
1) oOiee mpeacTaBieHne 00 UAESIX U METOJaX MaTEeMAaTHKH;

2) UHTEIUIEKTYaIbHOE Pa3BUTHE;

3) oBiageHne HEOOXOUMBIMU KOHKPETHBIMU 3HAHUSIMHA U YMEHHSIMU;

4) BocUTaTENHHOE BO3CHCTBHE.

W3ydyenne mareMaTHKU Kak MpoduiabHON 0011eo0pa3oBaTesbHON yueOHON JUCIMILTUHBL,
YUUTBIBAIONIEH crienn(uKy ocBauBaeMbIx oOy4aromumucs rnpogeccuii CI10, obecnieunBaeTcs:

* BBIOOPOM Pa3IMUHBIX MOJIXOJOB K BBEJCHHIO OCHOBHBIX MTOHSTHII;
* ¢dopMHpOBaHHEM CHUCTEMBl y4e€OHBIX 3aJaHuid, oOecreyuBamMUX dPGPEKTUBHOE
OCYIIIECTBJICHNE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;
* o0oraieHueM CreKTpa CTuied yueOHON 1eATeNbHOCTH 3a CUET COIIACOBAHUS C BEAYIIMMHU
JeSITeTbHOCTHBIMU XapaKTepUCTUKaMU BEIOpaHHOU mpodeccuu / criennaibHOCTH.
Cognepxanre y4eOHOU AMCHUIUIMHBI pa3paboOTaHO B COOTBETCTBHH C OCHOBHBIMH
COJIepKaTEIbHBIMU JINHUSAMU 00y4eHHUsI MaTeMaTHKeE:

+ anreOpavyeckas JMHMA, BKJIIOYAIOLIAs CUCTEMATH3allMI0 CBEACHUH O 4HUCIaX; HU3ydyeHUe
HOBBIX U 000OLIEHHE paHee W3yYeHHbIX OIepanuil (BO3BEJEHHE B CTEIEHb, W3BJICUCHUE
KOpHS, JOrapu()MHUPOBAHUE, CHHYC, KOCHHYC, TaHT€HC, KOTAHT€HC M OOpaTHBIE K HUM),
U3yyeHHE HOBBIX BHJOB UHCIOBBIX BBIP@KEHUH U (OpPMYJ; COBEPIIEHCTBOBAHUE
MPAKTUYECKUX HaBBIKOB U BHIYMCIUTENBbHON KYJIbTYPBI, PACIIMPEHUE
U COBEPIICHCTBOBAaHUE alredpanveckoro ammapara, copMHUpOBaHHOIO B OCHOBHOM HLIKOJIE,
U €r0 IPUMEHEHHUE K PELICHUIO MaTEMAaTUYECKUX U IPUKIIAJHBIX 3a7a4;

* TEOPETUKO-(QYHKIMOHAIbHAS JIMHMA, BKIIOYAIOIIAs CHCTEMAaTHU3AlMI0 M PpacIIUpeHue
CBEIEHUH O (YHKUUAX, COBEPIIEHCTBOBAHHE TIpaUUECKUX YMEHM; 3HAKOMCTBO C
OCHOBHBIMM HJESIMH M METOJaMH MaTeMaTHYeCKOro aHajliu3a B 00beMe, MO3BOJIAIOLIEM
UCCIIeIOBAaTh  JJIEMEHTAapHble (YHKIMM W peliaTh IMPOCTEHIINE TIeOMETpUYECcKue,
¢du3nyeckue U Ipyrue NpuKkiaHble 3a1a4H;



* JMHUS YpAaBHEHUH W HEPABEHCTB, OCHOBaHHAs Ha IIOCTPOEHUH U HUCCIEIOBaHUU
MaTeMaTHYeCKUX MoJiesiel, Mepecekaromascss ¢  anreOpaudeckol U TEOPETHKO-
(YHKIMOHATBHON JIMHUSMH ¥ BKJIIOYAIOIIAs Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHHUKH
anreOpandeckux MNpeoOpa3oBaHUIl AN pELICHUs YpaBHEHWH, HEPaBEHCTB M CHUCTEM;
(¢hopMupoBaHHE CIIOCOOHOCTH CTPOMTH M UCCIEIOBAaTh MPOCTEHUIINE MaTeMaTHYeCKHue
MOJIENIY TIPY PEeIICHUH MPUKIATHBIX 33/a4, 3a/1a4 U3 CMEXXHBIX U CIICIMAIbHBIX JUCLIUILINH;

* TIEOMETPHYECKas JIMHUSA, BKIIOYANOIIAs HAIJISHBIE NPEJCTABICHUS O NMPOCTPAHCTBEHHBIX
¢urypax M H3ydeHHE HMX CBOWCTB, (OPMHPOBAHHME M PA3BUTHE IPOCTPAHCTBEHHOTO
BOOOpaXeHUs!, pa3BUTHE CLIOCOOOB r€OMETPUUECKUX U3MEPEHUIN, KOOPIUHATHOTO
1 BEKTOPHOI'O METOOB JUIsl pEIICHHs] MaTEMaTUUECKUX U IPUKJIAJIHbIX 33/1a4;

* CTOXAacTUYeCKas JIMHHWA, OCHOBAaHHAas HAa  pPa3BUTUM  KOMOWHATOPHBIX  YMEHHH,
IIPEICTaBICHUH O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPY>KaOIEro MUpa.

Pe3yJ’ILTaTLI YCBOCHMSA yqeﬁﬂoﬁ AUCHHUILINHDBI.

OcBoeHue cojliepKaHus y4eOHOW IUCHIMIUIMHBI JUCHUILTHHA «Marematuka: anreOpa u
Hayaja MaTeMaTHYeCKOrO aHaiu3a; I'eOMETpHs» OOCCICUMBACT JIOCTHKCHHUE OOYYaIOIMMHUCS
CIICAYIOUINX Pe3yAbmamos:

* JIUYHOCMHBIX:

— c(hopMUPOBAaHHOCTh TPEACTABICHUN O MaTEeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CpeACTBE MOJICTUPOBAHMS SBJICHUN U MPOLIECCOB, HJIESAX U METOJIaX MAaTEeMAaTHKH;

— TOHUMaHWE 3HAYMMOCTH MaTeMaTHKW JJii  HAyYHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTreMaTHKe KaK K YacTh OO0Ile4erIoBeYecKOi
KyJIbTypbl uepe3 3HAKOMCTBO C HCTOPHEH pPa3BUTUS MaTEeMaTHKH, SBOJIIOIHEH
MaTeMaTHYEeCKNX HUJICH;

— pa3BUTHE JIOTUYECKOT0 MBIILIEHMS], IPOCTPaHCTBEHHOTO BOOOpaKeHus,
AITOPUTMHUYECKON KYJbTYPhl, KPUTUYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOXOAUMOM JIJIst
Oynymei mpoeCcCHOHATIBHON ACSITENBHOCTH, JUIA TPOJOJDKEHHS O0O0pa3oBaHUs |
caMo00pa3oBaHMs;

— OBJIaJICHHE MaTEeMaTHUYECKUMH 3HAHUSAMHU U YMEHUSAMHU, HEOOXOUMBIMH B TIOBCEIHEBHON
KU3HU, JUII OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX ITUCIHUIUIMH U JUCHUUIUIMH
npo¢eCCHOHATIBHOTO IUKIIA, JJIs MOJTy4YeHus: oOpa3oBaHusi B 00JacTsAX, HE TPeOYIOIIHNX
yrayOJIeHHON MaTeMaTUYeCKO MOATOTOBKH;

— TOTOBHOCTb M CIHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIE CaMOOOpa3OBaHUIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENBHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCIEIIHOM MpogecCHOHANbHON U 00IEeCTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTb M CIHOCOOHOCTb K CaMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOM
JIeATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHUKAMH B
o0pa3oBaTeNbHON, OOLIECTBEHHO MOJIE3HOH, yueOHO-UCCIeN0BaTEIbCKON, TPOEKTHONH U
JIPYTUX BUOAX JEATEIbHOCTH;

— OTHOILEHHUE K MPO(PECCUOHATIBLHOMN JESITeIbHOCTH KaK BO3MOXHOCTH Y4aCTHs B PELLICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX MTPOOIIEM;

* Memanpeomemmnulx:

— YMEHHE CaMOCTOSITEIbHO OIpEeAeNsITh eI JeATEIBHOCTH U COCTaBJISATh IUIAHBI
JIeATEITLHOCTH; CaMOCTOSATEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATh
JIeSITeIbHOCTh; UCTIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHHUS MTOCTaBICHHBIX
Hene M peanu3aluy IUJIAaHOB JESTENbHOCTH; BBIOMpATh YCIEUIHbIE CTPaTeTud B
pa3IMYHBIX CUTYaIUsX;

— YMEHHE TMPOIYyKTUBHO OOIIAThCS W B3aUMOJICHCTBOBATH B TIPOIIECCE COBMECTHOM
NeATEeTLHOCTH, YYUTHIBATh TMO3HMIIMHM JIPYTUX YYaCTHUKOB ACATENHHOCTH, A(H(HEKTUBHO
pa3pemaTth KOHQIHKTHL;

— BIAJCHUE HaBbIKAMHM II03HABATEIHHOW, YYEOHO-HCCIIENOBATEILCKOM H TMPOEKTHOM
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NEeSITeIbHOCTH, HaBBIKAMU pa3pelieHus mnpobjeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJIOB PEIICHHs NPAKTHYECKUX 3a1a4, IPHUMEHEHUIO
Pa3IMYHBIX METOJIOB ITI03HAHMS;

TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITEIBHON HWH(OPMAIMOHHO-II03HABATEIbHON
JEATEIIBHOCTH, BKJIKOYas YMEHHE OPHEHTUPOBATbCA B Pa3JIMYHBIX HCTOYHHMKAX
uH(pOpMaluu, KPUTUYECKU OLICHUBATh U UHTEPIIPETUPOBATH HHPOPMALHIO, OIYHaEMYIO
U3 pa3JINYHbIX UCTOYHUKOB;

BIIAJICHUE S3BIKOBBIMU CPEICTBAMM: YMEHHE $ICHO, JIOTMYHO M TOYHO H3Jararb CBOIO
TOYKY 3pEHMs, HCIIOJIb30BATh aJICKBATHBIE A3BIKOBBIE CPEACTBA;

BJaJICHUE HaBbIKAaMM I103HABATEIbHOM pe(ieKCUH KaK OCO3HAaHUS COBEPILAEMbIX
JIEMCTBUM M MBICIIUTEIBHBIX IPOLECCOB, UX PE3YJNbTATOB U OCHOBaHWM, I'PAHUI] CBOETO
3HAHMS U HE3HAHHUs, HOBBIX II03HABATENbHBIX 33/1a4 U CPEICTB U1 UX JOCTUKCHUS;

LEJNeYCTPEMJICHHOCT, B TIOMCKAaX W TPUHATUU PpEHICHUH, COO0Opa3UTENbHOCTh H
UHTYULIUS, pa3BUTOCTH IIPOCTPAHCTBEHHBIX  IPEICTABJICHUN; CIIOCOOHOCTh
BOCIIPUHUMATh KpacoTy U TaPMOHUIO MUDA;

npeomMemmuulx:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHKE KaK YacTH MHUPOBOM KYJIbTYpPHI H
MECTe MaTeMaTHKH B COBPEMEHHOW IMBWIM3AINH, CIOCO0ax OMHMCAHUS SBICHHIMA
pearbHOro0 MUpa Ha MAaTEMaTUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTh MPEACTABICHUI O MaTEeMaTHUYECKUX TOHATHUSAX KaK BaKHEHIIMX
MAaTeMaTUYECKUX MOJEIISIX, MO3BOJISIONIMX OMUCHIBATh U M3y4yaTh pa3HbI€ MPOLIECCHI U
SIBJIEHUS; [MOHUMaHUE BO3MOYKHOCTH aKCMOMATUYECKOTO MOCTPOCHHS MAaTEMAaTUYECKUX
TEOpHH;

BJIaJICHUE METOJIaMH JI0KA3aTeJIbCTB M AJTOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSTbH,
MPOBOJUTH JTIOKA3aTEIbHBIE PACCYKICHHS B XO/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMH IPUEMAMHU PELICHUS PAUMOHAIBbHBIX W HUPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX, CTEMNECHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHUH U HEPABEHCTB, WX
CUCTEM; MCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YMCJIE IS MIOMCKA
MyTH PEUIEHUS U WUTIOCTPALMU PEUICHUS] YPABHEHU U HEPABEHCTB;

c(hOPMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHSATHIX MAaTEMaTHYECKOTO aHAIN3a
M UX CBOICTBaX, BIAJeHUE YMEHHUEM XapaKTepuU30BaTh TMOBeIeHUE (QYHKIIHH,
WCIOJB30BAHUE TIOJYYCHHBIX 3HAHMM JUIsi ONMCAHUS M aHajdu3a peajbHbIX
3aBHCUMOCTECH;

BJIAJICHUE OCHOBHBIMHU MOHSATUSIMU O IUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
durypax, HX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTh YMEHHs pPAaclO3HaBaTh
reoMeTpudeckue (Gpurypsl Ha YepTexax, MOACISIX U B PEATIbHOM MHUpPE; MPUMECHEHHE
W3YYCHHBIX CBONCTB TeoMeTpudecKkux (Guryp u GopMyl A PelIeHUs] TEOMETPUICCKUX
3a/1a4 M 337124 C TPaAKTUYECKUM COJIEPIKAHHUEM;

chOPMHUPOBAHHOCTh  TPEJACTABICHHM O TMpoIeccaXx ©  SBICHUAX, HMEIOIIUX
BEPOATHOCTHBIM XapaKTEP, CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B PpEATIBHOM MHUDE,
OCHOBHBIX TOHSITUAX OJJIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHUN HAXOAUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHUSI COOBITUH B TPOCTEUIINX TMPAKTHIECKUX
CUTYyalUsIX U OCHOBHBIE XAPAKTEPUCTUKHU CIyYANHBIX BEIUYUH;

BJIaJICHUE HABBIKAMH HCIOJIb30BAHUS I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUU
3ajad4.

1.5. KostnuecTBO 4acoB Ha 0CBOeHHME NPOrPaMMBbl y4eOHOMH TUCHUIINHBI:

MaKcUMaJbHasl yueOHas Harpyska obydatomierocs - 216 yac, B TOM 4ucle:

oOsi3aTenbHas yueOHas aynuTopHas Harpyska oOyuaromierocs 211 yaca;

caMmocTosiTeNbHas paboTa oOyuatomierocst - S gac.



2. CTPYKTYPA Y COAEPXKAHUE YUEBHOM JUCIHUATILIAHBI

Buabl yueOHoi padoThl

KoaunuyecTBO 4acoB

MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 216
O0s13aTe/ibHAS ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 211
B ToM uncne

Teopernueckoe o0yueHue 106
[IpakTUueckue 3aHsATUS 105
CamocrosiTenpHas paboTa 00yJaronierocs 5

[TpomexyTouHas aTTecTaius B GopMe IK3aMeHa

2.2. TemaTnuyecKuil IJIAH U coJep:KkaHue Y4eOHOM JucuMIVINHBI «MaTemaTuka: ajaredpa
U HAYaJIa MATEeMAaTHYeCKOr0 aHAJIu3a, FeOMeTPHUsD)

KonTakTHas padora | .
: |2
JK | TP | JIB | & o
Ne HaumeHoBaHue g §
m/m pasjena, TEMBI S z
on | 8
85| 3K
My | 20O
1. | BBenenne 4 4 - 8 -
2. | Pa3BuTHe IOHATHS O YHCIE 8 8 - 16 -
3. | KopHH, cTeneHu B JorapruhMbl 10 8 - 18 1
4. | IIpsmble U MIIOCKOCTU B POCTPAHCTBE. 8 10 - 18 1
5. | Kombunaropuka 10 10 - 20 -
6. | KoopauHATBI U BEKTOPBI 8 8 - 16 -
7. | OCHOBBI TPUTOHOMETPUHU 6 6 - 12 1
8. | dyukiuu u rpaduku 8 6 - 14 -
9. | MHOrOrpaHHUKH M KPYTJIbIE TeNa 8 10 - 18 -
10. | Hayana MaTeMaTHYECKOro aHaIn3a 10 10 - 20 1
11. | ViHTerpan u ero npuMeHeHHe 10 10 - 20 -
12. | DnemeHTHI TeopHn BEPOSTHOCTEH U 3 7 ) 15 )
MaTeMaTHYeCKOW CTATHCTUKU
13. | YpaBHeHMsI U HEPABEHCTBA 8 8 - 16 1
UTOro 106 105 - 211 5




HanmMmeHnoBanune
pa3aesioB U TeM

Coaep:xanue yueOHOro MaTepmasa, 1adopaTtopHblie padoThI H
NpaKTHYeCKUe 3aHATHS, CAMOCTOSITe/IbHAsA padoTa 00y4yarommuxcst

XapaKkTepucTHKa OCHOBHBIX BH/10B
AeITeJIbHOCTH 00y4aroluxcst

Paznen 1 BBenenne
BBenenue Copep:xxaHue y4e0HOIr0 MaTepHuaJia O3HaKOMJIEHHUE C POJIBIO MATEMATUKH B
MaremaTnka B HayKe, TEXHUKE, SKOHOMHKE, THPOPMAITMOHHBIX TEXHOJIOTHSIX HayKe, TEXHHUKE, SKOHOMHKE,
¥l TIPAKTHYCCKOM JiesiTenbHOCTH. Llenn 1 3a/1aun H3y9IeHHs] MAaTEMaTHKU [PH | padOpMALMOHHBIX TEXHOIOTUSAX U
ocsoennu crnenuansHocter CIIO. TIPAKTHYECKOM e TEIbHOCTH.
O3HaKOMIJIEHHE C MESIIMHA U 3aJadaMH
M3Y4YEHUS MaTEMaTUKHU IPU OCBOEHUU
cnenuainbHocteii CI1O.
Pazgen 2 Pa3Butne noHsiTHS 0 YHCJIE
Tema 2.1 Conepxanue y4eOHOro MaTepuasa BrimonaeHne apumMeTHaecKux
JlelicTBUTEILHBIE MHosKecTBa Yrcen: HaTypalbHBIX, IENbIX, PAIIMOHAIBHBIX, HPPALUOHAIIBHBIX, | neiicTBUIA Ha YHCIAMHE, COYETast

gyucja. OCHOBHBIE
3aKOHBI el CTBUI

NeUCTBUTENbHBIX. ApudMeTHUeCKue 1eHCTBUS Ha/l pPallMOHAIbHBIMU
YHcliaMy, 3aKOHbI apu@mernueckux aeictBuil. [Iponentsl. [lepemennsle u
HOCTOSIHHBIE BEIMYMHBI. YNCIIOBBIE BBIPAKEHUS C IEPEMEHHOM (1ieble U
npoOHbIe). YpaBHEHMsI, KOPHU yYpaBHEHUs. MHOTOUJIEH; CIIOKEHUE,
BBIYUTAHUE, YMHOKEHUE MHOTOUIEHOB; CIIOCOOBI pa3iokKeHNs: MHOTOUJICHOB
Ha MHOXKHTEIH, POPMYIIBI COKpaIIeHHOTo yMHOKeHUs. KBanpaTHsie
ypaBHEHHUs, UX BUABI, (HOPMYJIbl AMCKPUMHHAHTA U KOPHEH KBaJpaTHOTO
ypaBHeHusi. KBaapatHeie HepaBeHCTBA. OnipesiesieHne W CBOMCTBA TUHEHHOM
U KBaJIpaTUYHOU (DYyHKIUH.

IIpakTHyeckassi padora

[IpumeHeHne 3aKOHOB apu(METHUYECKUX JEHCTBHM K YIPOIICHHIO

YCTHBIE ¥ MUCbMEHHBIE TPHUEMBI.
Haxoxxaenne npubamKkeHHbIX 3HAYSHUN
BEJIMYMH U MOTPEIIHOCTEH BHIYUCICHUI
(aOCOIIOTHOM ¥ OTHOCUTEIIBHOM );
CpaBHEHHE YHMCIIOBBIX BBIPAYKECHHH.
Haxoxnenne ommbok B
npeoOpa30BaHUSAX U BHIYHCICHHUSX.




BBIYUCIICHUM. BrIuncienue npoueHToB. YIIPOIEHUE YUCIOBBIX BEIPAKEHUN C
MEpEeMEHHOM (LIeTbIX U IPOOHBIX) B XOJI€ TOXKAECTBEHHBIX ITPe0Opa3oBaHuil.
PelieHre nuHENHBIX ypaBHEHUH, CUCTEM YPABHEHUM U HEPABEHCTB.
[Ipumenenue Gopmy1 COKpaIIEHHOTO YMHOKEHUS K Pa3I0KEHHUIO
MHOI'OYICHOB Ha MHOKUTEIU. Perienne kBagpaTHeIX ypaBHeHUN. Pemienne
KBa/IpaTHbIX HepaBeHCTB. [locTpoeHne rpaguKoB JIMHEHHON 1 KBaIpaTUYHON
¢ynkuuit. [IpeobpazoBanue anreOpanyeckux BelpakeHU. Pemenue
MPUKJIAIHBIX 33/1a4 C IPOU3BOJICTBEHHBIM COACPKAHUEM.

Tema 2.2
KoMmiekcHbIe 4YncIa

Copep:xaHue y4e0HOIro MaTepuaja

[ToHsTHE O MHUMBIX U KOMIUICKCHBIX Yciax. ['eoMeTpuueckas
HUHTCpIpETAllA KOMIIICKCHBIX YHUCECII. MOI[yJIB KOMIIJIEKCHOI'O HHCJia.
CrnoxeHue, BHIYUTAHUE, YMHOXKECHHUE U JIeJICHHE KOMIUIEKCHBIX YHUCE,
3aJlaHHBIX B aredpandeckoit hopme.

IIpakTHyeckass padora

BrimosrHenne peiicTBUA HaJl KOMINIEKCHBIMHA YHCIAMHU.

Tema 2.3
MpudanxeHHbIe
BbIYMCJICHUS.
IHorpemnocTu
NPHOINKEHHBIX
3HAYEeHUH Yuce

Conep:xxanue y4eOHOT0 MaTepuasa

ITonatue aGCOMIOTHOM U OTHOCUTENILHON MOTPEIIHOCTU. AOCOIOTHAS
MOTPEIIHOCTh U I'paHula a0COIIOTHON MOrPEUTHOCTH MPUOIHKEHHBIX
3Ha4YeHu# uuceln. Bepusle u 3Havamue uudpsl uncia. OTHOCUTENbHAS
MOTPEIIHOCTh NMPUOIMKEHHOT0 3HaUeHHsl uncia. OKpyrieHue u
MOTPEUIHOCTh OKpyTJeHUA. JefcTBUS Haa MPUOIMKEHHBIMU 3HAUEHUSIMU
YHUCEJN C YYETOM IPAHMI] IOTPEIIHOCTEN. BhIKCIIeHns ¢ Hanepe | 3aJaHHON
TOYHOCTBIO. [IprOIMKeHHbIE BEIYMCIICHUS U PELLICHUS TPUKIIAIHBIX 3a/1a4.

HaxoxaeHre npuOImKeHHbIX 3HAYSHHHA
BEJIMYHMH U OTPEIIHOCTEN BBIYUCICHUI
(a0COMIOTHOM M OTHOCUTEIHHOMN );
CPaBHEHHE YMCIIOBBIX BBIPAKCHHUI.
HaxoxneHnue ommooK B
peoOpa3OBaHUSX M BRIYHCIICHHSIX.

IIpakTnyeckas padorta

HpI/I6J'II/I)I(eHHLIe BBIYMCJICHHA U PCIICHHA IIPUKIIAAHBIX 3a/1a4.

Kontpoubnas pa6ora Nel no teme «Pa3Butue NOHATHS O YUCIIEY.

Pa3zngen 3

KopHn, crenenn n 1orapumsol

Copep:xxaHue y4e0HOIr0 MaTepHuaJia




Tema 3.1

Kopenb n-oii crenenn
H ero CBOMcTBA.

KopHu HaTypanbHOM cTENeHU U3 Yuciia U UX cBOMcTBa. OnpeneneHue KOpHs
n-oii creneHu. OCHOBHBIE CBOMCTBa KOopHel. [loHsTHE 00 MpparoHaTEHOM
YPaBHEHUU.

IlpakTueckasi padora

HppannonaibHble Brruucnenue u cpaBHeHUE KOpHEW. BrInogHEeHNE pacyeToB ¢ pajuKaiamHu.
YPABHEHUSA [IpeoOpazoBanue panOHATBHBIX U UPPAIIMOHATLHBIX BRIpAXKEeHUI. Perenne
HMPPALMOHAJIBHBIX YpaBHEHUN. Pelienne npukiaaHbIx 3a1a4.
CamocrosiTesibHasi padora
Brinonnenue nomamnxero 3aaanus no teme 3.1.
Pabota ¢ nonmosiHUTENEHON JUTEpaTYpoil Mo TeMaM: «cTopust OTKPBITHS
MIOHATUS KOPHS», «/]0Ka3aTebCTBO CBOMCTB KOPHs». Pelenne BapuaTuBHbBIX
3a/1a4.
Tema 3.2 Coaepsxanue y4eOHOro MarepuaJia
BBenenue crerneHen ¢ palmoOHaIbHBIMU ITOKA3aTEISIMUA U UX CBOMCTB.
Crenenn ¢ Crenenu ¢ IeHCTBUTENBbHBIMU ITOKa3aTeasaMu. CBOMCTBA CTENIEHU C
PauMOHAIBHBIMH

NOKA3aTeJIAMH U UX
CBOJCTBA

JeHCTBUTENBHBIM TMOKa3ateneM. [Ipeobpa3zoBanne paroHaIbHBIX,
CTCIICHHBIX, ITOKa3aTENIbHBIX BhIpaKeHUH. [IoHATHE O TOKa3aTEIILHOM
YPAaBHEHUMU.

IlpakTueckasi padora

HaxoxxneHne 3Ha4eHMi CTENEHEN C pallMOHAIbHBIMY MOKA3aTEISMU.
CpaBnenue creneneil. [IpeoGpa3oBanust BeIpaXXeHUH, COAEPIKAIINX CTEIIEHH.
Pemenne nokasaTenbHbIX ypaBHEHM. Pemenre nprukiiaHpIx 3aaa4.
[IpumeHeHne KOpHEN U CTENIEHEN ITPY BBIYMCIEHUH CPEAHUX, NECICHUN
OTPE3Ka B «30JI0TOM CEYECHUMNY.

CamocrosiTesbHas padora

BrimonmHenue momarrHero 3aganus mo teme 3.2. PaGora ¢ yaeOHoi
auTepaTypoil mo Temam: «JlokazaTenbcTBO CBOMCTB creneHm», «CTeneHs ¢
HppalliOHAJIbHBIM ITOKA3aTCIICM)). Penrenue BAapHWAaTHUBHBIX 3a4a4.

Tema 3.3
Jlorapu¢gmsi.
Jlorapupmuueckue
YPaBHeHHUA

Copep:xanue y4eOHOTr0 MaTepuasa

Jlorapudm. Jlorapudm umcina. OcHOBHOE JOTapu(MHUECKOE TOXKIECTBO.
Hecatuunble u  HaTypaibHble Jsorapudmel. [lpaBunma  pmeiicTBuii ¢
aorapupmamu. Ilepexon Kk HOBOMy ocHoBaHMiO. IIpeoGpa3oBaHue
JorapuMuYecKix BeipakeHUH. [loHsATHE 0 TorapuMUYECKOM ypaBHEHHH.

O3HakoMIJIEHHE C IOHATUEM KOPHS n-U
CTEIIEHHU, CBOMCTBAMHU PAJNKATIOB U
MpaBUIaMU CPaBHEHHUS KOPHEH.
dopMyIUpOBaHUE ONPENETICHUS] KOPHS
U CBOMCTB KOpHEU. Berunciienue u
CpaBHEHHUE KOpPHEH, BHITIOJHEHNE
MPUKUJIKK 3HAYEHUSI KOPHSI.
[IpeobpazoBanue YUCTOBBIX U
OYKBEHHBIX BBIPKEHUH, COACPKAIINUX
paauKabl.
Brinonnenue pacuetoB mo Gopmynam,
COJIeprKalIUM PaJUKaIIbl, OCYIECTBIISS
HE0OXOUMBIE MOJICTAHOBKHU U
npeoOpazoBanus. OnpeneneHue
PaBHOCUJIBHOCTH BBIPAXKEHUH C
panukanamu. Pemenue
HUPPALMOHATIBHBIX YPaBHEHUH.
O3HaKOMJIEHHE C IOHATHUEM CTETIEHHU C
JIEHCTBUTEIILHBIM MTOKA3aTEIIEM.
HaxoxneHne 3Ha4CHHUI CTCIICHH,
WCIOJB3Ys IPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anucheiBaHUE KOPHS /7-i CTEIIEHU B BUJIE
CTENEHHU ¢ APOOHBIM MOKa3aTeaeM 1
Ha000poT. POPMYIHPOBAHUE CBOMCTB
cTeneHel. BerauciieHne cTenenei ¢
palMOHAIbHBIM [10KA3aTeNIEM,
BBITIOJITHCHUE PUKHUIKU 3HAYCHUS
CTENEHH, CPABHEHUE CTEIICHEN.
[IpeobpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, COAEPKAIIUX
CTEIeHU, IPUMEHSIS CBOMCTBA. Pemenune
MOKAa3aTeJIbHbIX YPAaBHEHUM.




I[IpakTHyeckas padora

Haxoxnenue 3HaueHuit soraprdma 1no npou3BoJIbHOMY OCHOBAHHMIO.
IIepexox OT 0OIHOTO OCHOBAHMS K APYroMy. BeIdnCIIeHHE U CpaBHEHHE
norapugmos. JlorapupmupoBaHue U MOTCHIUPOBAHHE BbIPAKEHUI.
[TpuGnuxeHHbIe BEIYMCIICHUS U PELICHUs TPUKIIaIHBIX 3a/1a4. Pemenue
JorapuMUUECKUX YpaBHEHUH. Pemenne npukiIagHbIX 3a/1a4.

CamocrosiTesibHas padoTa

Brinmonnenue qomamsero 3ananus no teme 3.3. Co3iaHue npe3eHTaluu mno
TeMe «3HaueHHe U UCTOPHS MOHATHUS JorapudMay. BeimonHenue
HCCIIEA0BATEIIbCKOTO TIPOeKTa 1o TeMe: «VcTopust BOSHUKHOBEHHSI
norapudmoBy. Pemenne BapuatuBHBIX 331a4 1o TeMe «llepexoa k HOBOMY
OCHOBAHHIOY

KonTpoabnast padora Ne2 no teme «KopHu, crenenu u torapumMbb»y

Paznea 4 IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE.

Tema 4.1 Conep:xanue y4eOHOro MaTepuasia dopMyIMpOBKa U MPUBEICHHE

IloBTOpPEHME TpeyrojibHUK, €r0 3JIEMEHTHI; BUJIbl TPEYTOJIbHUKOB, PABEHCTBO JI0Ka3aTeJIbCTB MPU3HAKOB B3aUMHOT'O

OCHOBHOI'O TPEYTOJILHUKOB, TeopeMa [Tudaropa, pemnienne npsMoyroJIbHBIX PaCIIOJIOKEHUS TIPSMBIX U TJIOCKOCTEH.

IVIAHUMETPHYECKOT 0 TPEYTOJIbHUKOB, TEOPEMBI KOCUHYCOB M CUHYCOB. [lapamnenorpamm, Pacno3naBanue Ha yepTexax u

Martepuaja MPSIMOYTOJIBHHK, poMO, KBaapar, Tpamnenusi. OKpyKHOCTb, JUTHHA MOJICJIAIX PA3JIMYHBIX CIIy4acB
OKPY’KHOCTH, KPYT, IUIOLIAAb KPyra. B3aUMHOT'0 PACIIOJIOKEHUS NPAMBIX U
IIpakTuyeckasi pa6ora MJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
Pemrenue 3agad mo remam «TpeyFOJ'IBHI/IKI/I», «UIeTLIpéxyronLHHKH», Cy>KIleHI/II71-
«OKpY>KHOCTb U KPyI». ®opmynupoBaHUE OTIPEIEIICHHUIH,
CamocrosTeabHas pafora MPU3HAKOB M CBOMCTB MapalIeIbHBIX U
Brimonnenne nomamuero 3ananus no teme 4.1. Pemenune BapuaTHBHBIX HePHeHJlHKYHHPHHXUHHOCKOCTeﬁ,
3a/au. JBYT'PAaHHBIX U JIUHEHHBIX YIJIOB.

Tema 4.2 Copep:xanne y4e0HOro MaTepuaa Brinosnenue nocTpoenus yrios

IIpsiMble ¥ M10CKOCTH
B IIPOCTPAHCTBe.
[MapajueabHOCTH
NPSIMBIX U IJIOCKOCTEM

Omnpenenenne CTepeoOMETpUH, OCHOBHBIE OHATHA. ClIeICTBUS aKCHOM
crepeomeTpun. OnpeneneHue napauienbHbIX, IEPECEKAOIINXC,
CKpELIMBAOIINXCSA MPSAMBIX B IPOCTPAHCTBE. Teopema o0 CyleCTBOBAaHUHU U
€IMHCTBEHHOCTH NPSMOM, NapajuieIbHON 1aHHOU. Teopema o npusHake
NapajuleIbHOCTU ABYX NpsiMbIX. OmpeniereHne napajuieIbHOCTU MPSIMOU U

MEXy TPSMBIMH, IPSIMON U
MJI0CKOCTBIO, MEXKTY TIIOCKOCTSIMU TIO
OTMCAHUIO U PAaclO3HaBaHUE UX Ha
MOJIETISIX.

[IpumeHneHnue MpU3HAKOB U CBOWCTB
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B MPOCTPAHCTBE

miockocTd. TeopeMa o pu3HaKe NapajuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
Omnpenenenue napajuieabHbIX IIOCKOCTENH. Teopema o npu3Hake
NapajuIeIbHOCTU JBYX IUIOCKOCTEH. Teopema o CyleCTBOBAHUU
€IMHCTBEHHOM IJIOCKOCTH, NapasuieabHON JaHHON. CBOICTBa MapaliesIbHbIX
I10cKOCTeN. B3auMHOE pacnosnoKeHue NpsIMBIX U INIOCKOCTEH.

IIpakTHyeckas padora

[Ipu3Haku B3aMMHOTO PACTIOIOKEHUS MPAMBIX. YTOJI MEXKY IPSIMBIMHU.
Teopembl 0 B3aMMHOM PaCIIOIOKEHUU MPAMOU U TNIOCKOCTH. [Ipu3Haku u
CBOMCTBA MapaJUIENbHBIX INIOCKOCTEN. PaccTosIHUE OT TOUKM 110 TIOCKOCTH,
OT IPSAMOM JI0 TJIOCKOCTH, PACCTOSTHUE MEXKAY IUIOCKOCTSIMU, MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEXKTY IPOU3BOJIBHBIME (pUTypamMu B
MPOCTpaHCTBE. PelieHne BEIYMCIUTENBHBIX 3371a4 U 33/1a4 Ha J10Ka3aTeJIbCTBO
C UCIOJIb30BAaHUEM aKCHOM CTEPEOMETPUM U UX CJIEICTBHM, ONpeneneHui u
Teopem u3 naparpada «IlapamnensHoCTh
MPSIMBIX U TJIOCKOCTEH B TPOCTPAHCTBE.

CamocrosiTesbHasi padoTa

Brinonnenue nomanrsero 3aaanus no teme 4.2. Co3nanue npe3eHTauu mno
teme «Vctopust pa3BUTHS cTepeoMeTpumn». M3roroBiieHue
JIEMOHCTPAIIMOHHOM MOJIETH K TEOpEME O MePEeCceUeHUH JIBYX IIOCKOCTEH
TpeTheil. Perienne BapuaTuBHBIX 3a/1a4.

Tema 4.3

IlepnieHANKYJISAPHOCTH
NPSIMBIX U IJIOCKOCTE
B IIPOCTPAHCTBE

Conep:xxanue y4eOHOro MaTepuasa

Omnpenenenre NeprneHIUKYIIPHBIX MNPsAMBIX. Teopema o mpu3Hake
NEePIEHIUKYIIPHOCTH ABYX MPSAMBIX (2 cilydasi — Ha MIIOCKOCTH U B
npocTpancTie). OnpeaeneHue NpsMoi, NepreHUKYISPHON MIOCKOCTH.
TeopeMa o0 pu3HaKe NMEPIEHAUKYIAPHOCTH NIPSIMOM U IUIOCKOCTU. Teopema o
NEPIEHINKYISIPHOCTH OJTHOM U3 IBYX MapalljieNIbHbIX MpsMbIX. Teopema o 2-
X MPSIMBIX, TEPICHIUKYISPHBIX TIIOCKOCTH. OnpeiesieHne NepueHIuKyspa
U3 TOYKU Ha TUIOCKOCTh, OCHOBAHUE MEPIICHANKYIISAPa, PACCTOSHUE OT TOUYKU
710 TUTOCKOCTH, HAaKJIOHHOHM OT TOYKH JI0 TUNTIOCKOCTH, OCHOBaHNE HAKIIOHHOM,
NpOEeKIMU HaKJIOHHOM. Teopema o 3-x nmepneHaAuKyspax. ['eomerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: MAPATUICTBHBIN MEPEHOC, CHMMETPUS
OTHOCHUTENBHO MockocTu. [lapannensHoe npoektupoBanue. [lnomans
OpPTOTOHAILHOU MpoekIun. M300paxeHre MpoCcTpaHCTBEHHBIX (QHryp.

PacCIIOJIOKEHUSI IPSMbBIX U TUIOCKOCTEH
NpH pelieHny 3a1a4. M3o0paxkenue Ha
PUCYHKaX U KOHCTPYHUPOBAaHUE HA
MOJICIISIX TIEPIICHANKYJIISIPOB U
HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX,
napauIebHBIX MIOCKOCTEH, YII0B
MEXIy MPSIMOM U TUIOCKOCTBIO U
000CHOBaHHE TTOCTPOCHUSI.

Pernrenue 3a1a4 Ha BHIYHCIICHUE
TEOMETPUYCCKUX BEITUYHH.
OnwuchIBaHUE PACCTOSHUS OT TOUKH JI0
IUIOCKOCTH, OT MPSIMOM JI0 TUIOCKOCTH,
MEXy TUIOCKOCTSIMH, MEXTY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKILY
MPOU3BOJILHBIMU (PUTypaMH B
npoctpancTBe. HaxoxmeHue onmbok B
BBIUMCIICHUSIX.
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IIpakTnyeckas padora

PereHre BBIYMCIMTENBHBIX 3a1a4 U 3a/1a4 Ha JOKAa3aTeIbCTBO C
UCIIOJIb30BaHUEM aKCUOM CTEPEOMETPUH U UX CIIECICTBUM, ONPEIEICHUN U
TeopeM U3 TeMbl «IlepneHauKyISIpHOCTD MPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBEY.

CamocrosiTesibHas padoTa

Brmmonnenue gomaritero 3aganus no teme 4.3. M3rotosienne
JIEMOHCTPAIIMOHHOM MOJIEIH K TEOPEME O TPEX MEPICHAUKYIISIpax.
BrImosTHeHUE HCCTeI0BaTEIBCKOTO MPoeKTa 1Mo TeMe: «llapamiensHoe
IPOEKTUPOBaHKEY. PellleHre BapHaTUBHBIX 3a/1ad.

Kountpoabnas padora Ne3 no teme «IIpsiMbie v IITIOCKOCTH B
MIPOCTPAHCTBEY.

Pa3zngen 5

KomOunaTopuka

Tema 5.1

OcHOBHBIE IOHATHSA
KOMOHMHATOPUKH

Conep:xaHue y4eOHOr0 MaTepuaja

[lonsaTHe MHOXecTBa, 3JEMEHT MHOXECTBA, CIIOCOOBI 3aJaHus MHOXECTB,
KJaccu(UKays MHOXECTB 10 KOJMYECTBY 3JEMEHTOB, IMOIAMHOKECTBO, pPaBHBIC
MHOYECTBA, ONepaliy HaJl MHOXECTBAMHM, MPaBUIa CyMMBI, IPABMIIO YMHOXCHUS,
uzobpaxenne MuokecTB. [loHATHE dakTopUana.

IIpakTnyeckas padora

Wcropus pa3BuTHs KOMOMHATOPUKH, €€ POJIb B Pa3IMUHBIX cepax
YeJI0BEYECKON KU3HEAeATebHOCTH. [ IpuKitagasle 3agaun.

Tema 5.2

Bunnl coennnennii

Conep:xxaHue y4eOHOro MaTepuasa

Bunel coenuHeHn - coueTaHus, pa3MeILeHus, IEPECTAHOBKH, CBSI3b MEXTY
Mpe/icTaBJIeHHBIMU BugaMu coenuHeHuil. opmyna 6uHoma HeroToHa.
CaoiicTBa 6MHOMHMHANBHBIX K03 durmentoB. TpeyroapHuk Ilackans.

IIpakTHyeckas padora

[IpaBuna komOuHaTOpUKH. Penienne koMOMHATOPHBIX 3aa4. 3a7a4u Ha
MOJICYET YKClia pa3MeIlleHuH, MepecTaHOBOK, coueTanuii. Perenne 3amaq Ha
nepebop BapuanToB. bunom Herotona u tpeyronsuuk [lackans. [puknagasie
3aJ1a4H.

Kontposannas padora Ne 4 mo teme «KomOuHATOpHKAY.

Wzydenue npapuiia KOMOMHATOPUKH U
PUMEHEHHUE TPU PelIeHUN
KOMOMHATOPHBIX 3a/1a4. Pemenue
KOMOHMHATOPHBIX 3a/1a4 METOI0M
nepebopa U 1o MpaBUIly YMHOXKEHUSI.
O3HaKkOMJIEHHE C TOHITUIMHU
KOMOWHATOPUKHU: Pa3MELICHUSIMH,
COUYETaHUSIMU, TIEPECTaHOBKAMHU U
dbopMynaMu 1751 UX BBIYUCIICHUS.
OObsicHeHne 1 mpuMeHeHue GopmyJ
JUTSL BBIYUCIICHHS pa3MeILeHHIH,
MEPECTAaHOBOK U COYETAHUM TIPU
pemieHnu 3a1a4. O3HaKOMJIEHHE C
6uHoMoM HbIOTOHA U TPEyroJbHUKOM
[Tackand. Pemenue npakTuyeckux 3agad
C UCMOJIb30BaHUEM MOHSATHI U MpaBUII
koMOuHaropuku. Haxoxxaenue ommobok
B IIPe0Opa30BaHUSAX U BHIYHCICHUSIX.
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Pa3zngen 6

Koopaunatel 1 BeKTOpPHI

Tema 6.1

JexkaproBa cucrema
KOOPAUHAT B

Copep:xxaHue y4e0HOro MaTepuaJia

[IpsimoyrosnbHas (IekapToBa) cUCTEMa KOOpPAMHAT B IpocTpaHcTBe. Popmyiia
pacCTOSHUS MEXAYy JABYMS TOYKaMHU. YpaBHEHUS cCQephl, IUIOCKOCTH U
IPSIMOM.

NPOCTPAHCTBE I[IpakTHyeckas pabora

JlexapToBa cucremMa KoopauHat B npoctpaHcTse. CocTaBieHUE ypaBHEHUN

OKpYKHOCTH, c(hepbl, IIIOCKOCTH. Brrdrcienne pacCTOSHIS MEXK/Ty TOUKaMHU.
Tema 6.2 Conep:xxanue y4eOHOr0 MaTepuaJia

Bektopel. Moayib Bektopa. PaBeHcTBO BEKTOpPOB. Cl10KEHUE BEKTOPOB.
BexTopnl YMHOKEHUE BEKTOPa HA YUCI0. Pa3iioxkeHne BEKTopa 10 HaIpPaBJICHUSIM.

VYron mexay nByms Bektopamu. [Ipoexius Bektopa Ha ock. KoopanHaTel
BekTopa. CKajiipHOE IPOU3BEIEHNE BEKTOPOB. Vcnonabp30BaHne KOOpAUHAT U
BEKTOPOB MPU PEIICHUU MAaTEeMAaTUYECKUX U MPUKJIATHBIX 3a7au.

IIpakTnyeckas pabora

Bexkropsl. JleiicTBus ¢ BekTopamu. JIeiCTBUS ¢ BEKTOPaMU, 3aJaHHBIMU
KoopauHaTtamu. CKalasipHOE IPOU3BEICHUE BEKTOPOB. BEeKTOpHOE ypaBHEHUE
MPSAMOU U TJIOCKOCTH.

O3HaKOMJIEHHE C IOHATHEM BEKTOP.
N3ydenue nekapToBOil CUCTEMBI
KOOPJIMHAT B MPOCTPAHCTBE, IOCTPOCHUE
0 3a/laHHBIM KOOpJMHATaM TOYEK U
IJIOCKOCTEH, HaX0K/IEHNE KOOPIUHAT
Touek. Haxoxxnenue ypaBHeHUI
OKPYHOCTH, Cepbl, MIOCKOCTH.
Brluucnenue paccTosHUN MEXKIY
ToYKamu. M3yueHne CBOMCTB BEKTOPHBIX
BEJIMYMH, IPABUJI Pa3JI0KEHUS BEK
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPAaBUJI HAX0XKJIEHUS KOOPANHAT
BEKTOpa B IIPOCTPAHCTBE, MPABUII
JEUCTBUN C BEKTOPAMH, 3aJaHHBIMU
koopauHatami. [IpuMeHenne teopun
IIPU PEIIECHUH 3a7]a4 Ha AEUCTBHUSA C
BeKTOpaMu. M3yueHue CKamsspHOro
IIPOU3BEJIEHUS BEKTOPOB, BEKTOPHOT'O
YPaBHEHUSI IPSIMOU U INTIOCKOCTH.
[Ipumenenne Teopuu Npu pelIeHUN
3aJ1a4 Ha JIEUCTBUS C BEKTOpPaMH,
KOOpPAMHATHBIN METO, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BETMYUH
YIJI0B U paccTosiHUuil O3HaKOMIIEHUE C
JI0Ka3aTeJIbCTBAMHU TEOPEM
CTEPEOMETPUU O B3aUMHOM
PACIIOJIOKEHUH MTPSMBIX U IIJIOCKOCTEN C
UCIIOJIb30BaHUEM BEKTOPOB.
Haxoxnenne ommboK B
npeoOpa30BaHUSAX U BHIYHCICHHUSX.

KonTpoabHas padora Ne 5 o teme «KoopauHaTel 1 BEKTOPBD.
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Paznen 7

OCHOBBI TPUTOHOMETPHH

Tema 7.1
OcHOBHBIE IOHATHSA

Conepxanue y4eOHOT0 MaTepuasa

Pagnannas mepa yrna. BpamarensHoe nBuxenue. CHHYC, KOCUHYC, TAHT€HC
Y KOTAaHT€HC YHCJIa.

IIpakTnyeckas padora

PajnnaHHBINA METOI U3MEPEHMS YIIIOB BPALLECHHSI U CBSI3b C IPAJyCHON MEPOH.

CamocrosiTesibHas padoTa

Brinonnenue nomarxero 3aganus no teme 7.1. Pabora co cnpaBoyHOM
JUTEPATYPOU JIJIS1 COCTABJICHHSI TAOIUIIBI COOTHOIICHUM paguaHHON 1
rpalyCHOM Mepbl OCHOBHBIX YrioB. Co3qaHue Npe3eHTaluu 110 TEME
«HcTopusi CTAHOBJICHUSI U PA3BUTHSI TPUTOHOMETPHI.

H3ydeHne paguaHHOroO METOA
U3MEPEHUS YTJIOB BPAIICHHSI U UX CBSI3U
¢ TpaaycHoii Mepoid. M300paxkenue
YTJIOB BPAIICHUST HA OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YTIJiIa C €ro
pacrionoxxenueMm. @opMynupoBaHue
OIIpEICTICHU I TPUTOHOMETPUIECKUX
(GYHKIUH U151 YTII0B IOBOPOTA U OCTPBIX
YIJI0B IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
U OOBSICHEHHS UX B3aMMOCBSI3H.
Haxoxnaenue ommOoK B
npeo0pa30BaHUsIX U BBIYHCICHHUSX.

Tema 7.2 Conep:xanue y4eOHOro MaTepuasa [IprmeHneHre OCHOBHBIX
OcHoBHbIE OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. TPUTOHOMETPUICCKUX TOXKACCTB UL
TPUTOHOMETPHYECKHE | [Ipakruueckast paboTa BBIYHCIICHHSI 3HAUCHU I
TOKAeCTBA = TPUTOHOMETPUUYECKUX (PYHKIIHH 110
BrImosTHeHUE yIIpaKHEHUH Ha MPUMEHEHHE OCHOBHBIX TPHUTOHOMETPHUICCKUX .
onHOU n3 HUX. HaxoxkeHnune ommobok B
TOKJIECTB.
peoOpa3oBaHUSAX U BHIYUCICHUSIX.
CamocrosiTesibHas padoTa
BrinosHenne qoManigero 3agadus mo teMe 7.2.
Tema 7.3 Coaep:xanue yueOHOro MaTrepuaJa Nzydenune ocCHOBHBIX (popmMyT
IIpeoGpa3zoBanus ®opmyiibl ipuBeacHUsA. Dopmyibl croxeHus. DopMyIbl YIBOCHHS TPUTOHOMETPUHU: (POPMYJIBI CIIOKEHHUSI,
NMPOCTEeHIINX ®opmyiisl osI0BUHHOTO yria. [IpeoOpa3zoBanue cyMMBbI yBOCHHUS, IPE0OPa30BaAHMSI CyMMBbI
TPUTOHOMETPHYECKHX | TPUTOHOMETPHUECKUX (DYHKIMHA B IPOU3BEICHUE U IPOU3BEACHUS B CYMMY. | TPUTOHOMETPUYECKUX (PYyHKITHIA
BbIPA:KeHU Bripaskenue TpuroHoMeTpuieckux (GyHKIUN yepe3 TAaHTeHC TTOJIOBUHHOTO B IIPOM3BEIEHHUE M IIPOU3BEICHUS B

apryMeHra.

I[IpakTHyeckas padora

BrimonHenue ynpaxHeHU Ha IPUMEHEHUE Pa3InyHbIX GopMyIT
TPUTOHOMETPHUH.

CamocrosiTesibHas padoTa

CyMMY W IPUMEHEHHE MPU BHIYUCICHUH
3HAQUYE€HUS] TPUTOHOMETPUUYECKOTO
BBIPKCHHS M YIIPOIIICHHUS €TO.
O3HaKoOMJIEHHE CO
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Brinonnenue nomarxero 3aganus no teme 7.3. Pabora co cnpaBoYHON
JaUTEpaTypor mo remam: «PopmyJibl MOJOBUHHOTO apryMeHTa. opmMyJibl
yrioB 3o 1 4o, «BeipakeHne TpUroHOMETpUUYECKUX (PYHKIUH yepes
TaHI€HC MOJIOBUHHOTO apryMEHTa.

Tema 7.4 Copep:xaHue y4e0HOro MaTepuaJia Pemenue mo ¢popmynam u
Tpuronomerpuyeckue OOpatHble  TpUTOHOMETpUYECKHE (YHKUIMHU: aApPKCHUHYC, apPKKOCHHYC, | TPUTOHOMETPUUIECKOMY KPYTY
YPaBHEHHUHA U apkranresc. lIlpocrelilme TpUroHOMeTpUYeCKHe ypaBHEHHMsA. IIpocTeiiimne | mpocTeHImMX TPUTOHOMETPUIECKUX
HepaBeHCTBA TPUTOHOMETPUYECKUE HEPABEHCTBA. BU/IbI TPUTOHOMETPUYECKUX YPABHEHUH. | ypaHeHuii. [IpuMeHenne oOmumx
I[IpakTHyeckas pabora METO/IOB PEUICHUS] ypaBHEHUI
Pemrenne npoctenmmx TpPUrOHOMETPUUYECKUX ypaBHEHUH. Pemenue (mpuBeneHNE K JIMHEHHOMY,
MPOCTEUIIINX TPUTOHOMETPUUECKUX HEPABEHCTB. Pemenne KBaJPaTHOMY, METOJI Pa3JIOKEHHs Ha
TPUTOHOMCTPUUCCKHUX ypaBHCHI/II\/'I, CBOOAIIUXCA K KBaAPaTHBIM, OAHOPOJHBIX MHOXHUTEIIN, 3aMEHBI HepeMeHHoﬁ) npu
Y pelIaeMbIX C MOMOIIBIO Pa3IHMYHBIX (HOPMYJI TPUTOHOMETPHUH. peIIeHHN TPUTOHOMETPUYECKHX
CamocrosiTesibHas padora YpaBHEHUH. Y MEHUE OTMEYATh HA KPyTre
Brinonnenue noMaiHero 3aganus no teme 7.4. PEIIEHUs NPOCTEUIINX
KonTpoasnas pabora Ne 6 no reme «OCHOBBI TPUTOHOMETPUI. TPUTOHOMETPUYECKUX HEPABCHCTB.
O3HakOMJIEHHE C TOHATHEM OOpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKITHIA.
N3ydenue onpeaeneHni apkCuHyca,
ApPKKOCHHYCa, apKTaHI'€HCA YHCIIA.
dopmynupoBaHue X, N300pakeHrne Ha
€IMHUYHOU OKPY>KHOCTHU, IPUMEHEHNUE
MIpY penieHny ypaBHeHud. Haxoxaenue
oMOOK B MPeoOpa30BaHUAX U
BBIYHCIICHHUSX.
Pa3znen 8 DOYHKUUH U TPaPUKH
Tema 8.1 Conep:xanue y4e0HOIro MaTepuaJia O3HaKOMJICHHE C TTIOHATHEM
DOyHKUUH MIEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN

O6mactp ompenenaeHuss W MHOXKECTBO 3HAueHWH; Tpaduk QyHKIWH,
noctpoeHue rpaduKoB PyHKIHMHA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

[IpeoOpazoBanusi  rpadukoB. [lapayuienbHbIi  TEPEHOC,  CHMMETpPHS
OTHOCHTEIIFHO OCEH KOOPIMHAT W CHMMETpPHUSl OTHOCHTEIbHO Hayasa

MEX1y NepeMeHHbIMU. O3HaKOMIICHHE C
NOHATHEM TpaduKa, onpeaeTeHIe
NPUHAIC)KHOCTH TOYKH I'PapuKy
¢ynkunu. Onpenenenue mo Gopmyine
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KOOPJHMHAT, CAMMETPHUS OTHOCUTENBHO IIPSIMOM y = X, PAaCTSHKEHUE U CHKATHE

BJIOJIb OCEH KOOpAuHaT.

IIpakTnueckasi pabora

[Tpumeps! 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B peabHBIX MPOIIeCccax u3
cMexHbIX quctuminH. Onpenenenue ¢pynkmmii. [loctpoenue u urenue
rpadukoB QyHKIHH.

Tema 8.2

CpoiicTBa QyHKIIUH

Conepxanue y4eOHOro MaTepuasia

MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD, TIEPUOJHIHOCTH.
IIpomexxyTku Bo3pacTaHus U yObIBaHUS, HAMOOJbIIIEE U HAUMEHbILIEEe
3HAYCHUs1, TOUYKH IKCcTpeMyMa. [ padudeckas natepnperanus. [Ipumepsr
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH B peajibHbIX MPOIeccax U sIBICHUSX.
Apudpmernueckue onepanuu HaJl GyHKIusAMU. CinoxHas QyHKUIUS
(xomno3unus). [loHATHE 0 HENPEPHIBHOCTH (DYHKITHH.

IIpakTHyeckas padora

UccnenoBanue ¢pynknuu. CBoiicTBa IMHEHHOM, KBaIpaTUIHOM, KyCOUHO-
JUHEHHOW 1 NpoOHO-MHEHON (PyHKIMi. HenpephIBHBIE U MEPUOANYECKUE
GyHKIMU.

O3HakoMIJIEHHE C IPUMEpaMU
(YHKIIMOHATIBHBIX 3aBUCUMOCTEN B
peanbHBIX IPOLIECCAaX U3 CMEKHBIX
mucuuinini. O3HaKOMIIEHHE C
JI0OKa3aTeJIbHBIMU PaCcCyKICHUSIMHU
HEKOTOPBIX CBOMCTB JINHEHHOUW U
KBaIpaTUYHOU (PyHKUIUHN, TpOBEACHHE
WCCIIEIOBAHUS JIMHEUHOW, KyCOYHO-
JUHEWHOH, IPOOHO-TUHEHHON 1
KBaJpaTHYHON ()yHKIIUH, TIOCTPOCHUE
ux rpaduxos. [TocTpoenue u urenue
rpadukoB QpyHkiuii. MccnenoBanme
¢bynkun. CocTaBieHHE BHIOB
(GYHKIMI 10 JAHHOMY YCIIOBHIO,
pelIeHe 3aa4 Ha SKCTPEMYM.
Brmonnaenue npeobpa3zoBannii rpaduka

GyHKIHH.

Tema 8.3
Oo0paTHble pyHKIMHT

Conep:xxaHue y4eOHOro MaTepuaJia

OO6nacTp onpeneneHus 1 00JacTh 3HaUEHUH 00paTHON (PyHKIHH.
['paduk obpaTHOM DyHKIMH.

I[IpakTHyeckas pabota

O6parnbie pyHknun u ux rpaduku. [IpeoOpazoBanus rpaduka GyHKITUH.

N3ydenue noustus oopaTHol GyHKLUH,
OIpEEIICHUE BU/IA U IOCTPOEHUE
rpaduka obpaTHON pyHKIUH,
HaXOJXKJECHUE ee 001acTH ONpeIeNCHUs U
oOnactu 3HaueHuil. [Ipumenenue
CBOWCTB (yHKLUI

IIPU UCCJIEIOBAHNN YPABHEHUH U
pEIIEHUY 3aa4 HA DKCTPEMYM.
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Tema 8.4

CreneHHble,
NOKa3aTeJIbHbIe,
Jorapupmmuueckue

"
TPUTOHOMETPHYECKHe
(pyHkuum.

Oo0paTtHbIe
TPUTOHOMETPHYECKHe
GyHkumnu

Copep:xaHue y4e0HOIro MaTepuaja

Omnpenenenust GyHKIUN, UX CBOMCTBA M TpaduKH.

IIpakTuyeckas padora

CaoiicTBa U rpa MKy CTETIEHHBIX, TOKA3aTENbHBIX, JOrapu(hMUIECKUX
¢ynkuuii. CBoiicTBa 1 rpadMKu CHHYCa, KOCHHYCa, TAHT€HCA M KOTaHT'eHCa,
00paTHBIX TPUTOHOMETPUUYECKUX PYHKIMMA. ["apMoHnUYecKre KoneOaHusl.
[puknanusie 3anaqn. [TokazarenpHbIe, JIOTApUPMUICCKIE,
TPUTOHOMETPUYECKUE YPABHEHMS U HEPABEHCTBA.

KonTpoabnast padora Ne 7 o teme «DyHKIMU U rpaduKm».

Brruncnenue 3HaueHU QyHKIMN 1O
3Ha4YeHMIO aprymenTa. OnpeneneHue
MOJIOKEHHUsI TOUKH Ha TpaduKe 1o ee
KOOpAMHATaM U Ha00O0pOT.
Hcnonb3oBaHue CBOMCTB PYHKIUN JUIS
CpaBHEHUS 3HAYEHU CTETICHEN U
norapudmos. IToctpoenue rpaduxon
CTETEHHBIX U JIOrapu(pMUIECKUX
¢yHkuui. Pemenue noka3zaTenbHbIX U
Jaorapu(pMHUECKUX YpaBHEHHUH U

HCPABCHCTB 110 U3BCCTHBIM aJITOPUTMAM.

O3HakoOMIJIEHHE C IOHATHEM
HETIPEPBIBHOW MEPUOINYECKON
byHkmn, GopMyIMpoBaHUE CBOWCTB
CHUHYCa U KOCHHYCA, [IOCTPOEHUE UX
rpadukoB.

O3HaKOMJIEHHE C IOHATHEM
rapMOHHYECKUX KoJieOaHUi 1
npUMepaMu FrapMOHUYECKHX KOJIeOaHuit
JUISL OTMCAHUSI IPOLIECCOB B (PM3UKE U
Ipyrux 001acTsAX 3HAHUSL.
O3HakoMIJIEHHE C IOHATHEM Pa3pbIBHON
NepUOINUecKO PyHKIHH,
(dbopMyIMpoBaHUE CBOICTB TaHT€HCA U
KOTaHI€HCa, [IOCTPOEHUE UX

rpa¢ukoB. [I[pumeHeHne cBOWCTB
(bYHKUUH 17151 CpaBHEHUS 3HAUCHUI
TPUTOHOMETPUUYECKUX PYHKIIUMH,
pELIEHUs] TPUTOHOMETPUIECKUX
ypaBHeHui. [loctpoenue rpapukoB
00paTHBIX TPUTOHOMETPUUYECKUX
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Pazgen 9

MHOrorpaHHMKHU U KpyrJjble Teja

Tema 9.1

MHororpaHHuKu

Copep:xaHue y4e0HOro MaTepuaJia

Bepmmnebl, pedpa, rpaHun MHOrorpaHHuka. Passeptka. MHOrorpaHHble yriibl.
Beinyknele mHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsamas u
HakJIoHHas npusMa. [IpaBunpHas npusma. [lapamnenenunen. Ky6. [lupamuna.
[IpaBunbHasg nupamuga. YcedeHHas nupamuna. Terpasap. CumMmeTrpuu B
KyOe, B mapaiuenenunese, B npusme u nupamujae. Ceuenust Kyoa, mpu3Mbl U

nrupaMubl.
[IpencraBneHre O TNpaBWIBHBIX MHOTOTpaHHHKAaxX (TeTpadape, Kyoe,
OKTa’Ape, JAoJeka’dape u wukocadape). OObeM U ero u3MEepeHwue.

WNurerpanbuas ¢opmyna odvema. @opmyssl odbeMa Kyda, MpSIMOYTOJILHOTO
napajienenumnena, npusMbl, nupamuasl. [logobue Tten. OTHOImEHUS
IO el MMOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEJI.

IIpakTnueckas pabora

Paznuunbie Bubl MHOTOrpanHUKOB. VX n3o0pakenus. CeueHus, pa3BepTKH
MHOI'OIpaHHUKOB. I1nomans noBepxHocTu. Busl cuMmeTpuii B
npocTtpaHcTBe. CHMMETpHs MHOTOTPaHHUKOB. Brruncienne miomanei u
00beMOB. Penienne 3a1a4 Ha NOCTPOCHHUE CEUEHUH MHOTOIPaHHHUKOB.
Pemenne 3amau Ha BBIYMCIIEHHE IUJIOUIAJEH MMOBEPXHOCTH M OOBEMOB
MHOTOI'PaHHHUKOB. VCrosnb30BaHME CBOWCTB MHOIOTPaHHUKOB IIPU PELICHUHU
MaTEMAaTUYECKUX W MTPUKIAIHBIX 3a7ad.

Onucanue U XapakTepUCTUKA
pa3IMYHBIX BUJIOB MHOTOTPAaHHUKOB,
NEPEeYUCIICEHNE UX AIEMEHTOB U CBOMCTB.
N306pakeHre MHOTOTPaHHUKOB U
BBITIOJTHEHHE [TOCTPOCHUS Ha
U300paKCHUSIX U MOJIEIISIX
MHOTOTpaHHUKOB. Brruncienue
JUHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpALIHSIX,
apryMEHTUPOBAHUE CBOUX CYXKICHUMH.
XapakTepucTuka u n3o0paxxeHue
CEYeHMUsI, pa3BEPTKU MHOTOTPAaHHUKOB,
BBIYMCIICHUE TUIONIAJIEN TOBEPXHOCTEM.
ITocTpoenue npocTeNmnX ceueHun
Ky0a, mpu3Mbl, nupaMusl. [Ipumenenue
(GakTOB M CBEIEHUH U3 TUIAHUMETPHUH.
O3HakoOMJIEHUE C BUIaMU CUMMETPUH B
MPOCTpaHCTBE, HOPMYIIUPOBAHHE
ONpEACIICHUN U CBOMCTB.
XapakTepucTuKa CAMMETPHUH Tell
BpallleHUsI U MHOTOTPAHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPUH IIpU
peuennu 3aaa4d. Mcnosib3zoBanue
NPUOOPETEHHBIX 3HAHUH TS
UCCJIEIOBaHUS U MOJICTTUPOBAHUS
HECIIOXKHBIX 3a1a4. M300paxenue
OCHOBHBIX MHOTOTPaHHHKOB,
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Tema 9.2

Kpyrabie Tena

Copaep:xanue y4e0OHOro MaTepuaJia

Hunuaap u koHyc. YceueHHBIH KoHyc. OcHOBaHHeE, BBICOTa, OOKOBas
MOBEPXHOCTh, oOOpasyromasi, pa3BepTka. OceBble CEUEHUS U CEUYCHHS,
napajuienbHble  ocHoBaHuto. Illap u cdepa, ux ceuenus. KacarenbHas
IUIOCKOCTH K cepe. Popmyiibl oObeMa LUIMHAPA, KOHYyCa, 1apa.

DopMyJITBI IIONIAN MOBEPXHOCTEH IMIIMHAPA, KOHYCa, ChEpHI.

I[IpakTHyeckas padora

Paznuunbie BuabI Kpyribix Tel. Mx u3o0paxenus. CeueHus, pa3BepTKU
Kpyribix Tea. CUMMeTpust KpyriibiX Tel. Beraucnenue miomaaei u o0beMoB.
Hcnonp3oBaHue CBOWCTB TEl BpallCHUs IIPU PELICHUU MAaTEMaTUYECKUX U
NPUKIAAHBIX 33]a4.

Kounrpoabnas padora Ne 8§ 1o teme « MHOTOTpaHHUKH U KPYTJIbIE TEJIAY.

O3HakoMJIEHHE C BUIAMU Tell
BpaiieHus, GopMyIupOBaHUE UX
ONpEeCIICHUN U CBOMCTB.
DopMyIUPOBAHUE TEOPEM O CEUCHUU
apa MmIoCKOCTBIO U TJIOCKOCTH,
KacaTelbHOU K cepe. XapaKkTepucTuka
U n300pakeHue TeJl BpalleHus, UxX
pa3BepTKH, ceueHus. Pemienne 3a1a4u Ha
MOCTPOCHUE CEUEHU, BEIYUCIICHUE
JUTUH, PACCTOSIHUM, YTJIOB, IUIOLIAICH.
[IpoBenenune gokazaTeabHbBIX
paccyKJIeHU! MpHU PElIeHUHU 3a/1au.
[IpumMeHeHne CBOWCTB CHMMETPUH NIPU
pELICHUH 3a]a4 Ha TeJla BpalleHUs,
KOMOMHAITHIO TEI.

N300pakeHre OCHOBHBIX KPYTIIBIX TN U
BBITIOJITHEHHE PUCYHKA 10 YCIOBHUIO
3ajaun. Haxoxaenue ommoOoK B
peoOpa30BaHUSIX U BEIYMCIICHUSX.

Paznen 10

e Hauvana maTemMaTH4eckoro aHajamsa

Tema 10.1 Conep:xanue y4e0HOIro MaTepuaJia O3HaKOMJICHUE C TTIOHATHEM YUCIOBOH
MOCJIEI0BATEILHOCTH, CIIOCO0aMU €€

IHocaenoBareibHOCTH 3aJaHUs, BEBIYUCIICHUAMU €€ YJICHOB.

CrniocoObl 3a/1aHusl ¥ CBOWCTBA YHMCIIOBBIX MocienoBaTenbHocTel. [lonarue o
npenene mnocienoBarenbHocTH. CylllecTBOBaHME IIpeseia MOHOTOHHOU
OTpaHMYEHHOM MocyenoBareabHoCcTH. CyMMUpPOBaHUE MOCIEA0BATEIHLHOCTEH.
beckoHeuHo yObIBarolasi reOMeTpUUecKasi IpOrPeccHsi U €e CyMMa.

I[IpakTHyeckas padora

YucaoBas IOCIC€0BAaTCIBbHOCTD, CII0CcOObI ee 3aJaHuA, BBIYUCIICHHUA YJICHOB
OCICI0BATCIBHOCTH. Hpe,ueﬂ MOCJIEIOBAaTEILHOCTH. beCKOHEYHO

O3HakOMJIEHME C IOHATHEM IIpesena
nocinen0BaTenbHOCTH. O3HAKOMIIEHUE C
BBIYHCIICHHEM CyMMbI OECKOHEYHOTO
YHICIIOBOTO psifia Ha IpUMepe
BBIYHCIICHHSI CYMMBI O€CKOHEUHO
yOBIBAIOIIEH T€OMETPHUIECCKOM
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Y6BIBaIOIJ_IElH T'COMCTPHUUCCKAs ITPOTIPECCHsl.

CamocrosiTesibHasi padora

Brinmonaenue gomargero 3amgadgust mo teme 10.1.

Tema 10.2
IIpousBoanas

Conepxanue y4eOHOro MaTepuasia

[TonsTHE O MPON3BOIHON (HYHKIIMH, €€ TECOMETPUUICCKUN B (PU3NUECKUIA
CMBICII. YpaBHEHHE KacaTelnbHOH K rpaduky ¢pynkuun. [IpousBoansie
CYMMBI, pa3HOCTH, ITPOU3BeIeHNUs, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX
aneMeHTapHbIX QyHknuid. [IpuMeHenne npon3BOAHON K UCCIICIOBAaHHUIO
¢dbyskumii 1 moctpoenuto rpaduko. [IponsBoaHble 00paTHON QYHKINU U
Komno3uu# GyHkimn. [IpuMeps! nenoap30BaHus TIPOU3BOTHOMN /IS
HAXO0KJIEHUS] HAWIY4ILEero peleH s B MPUKIAJAHbIX 3a/1a4ax. Bropas
MIPOU3BOJIHAS, €€ TEOMETPUUYECKH 1 Ppu3ndeckuii cMmpici. Haxoxnenue
CKOPOCTH ISl poliecca, 33JaHHOr0 OpMyJIoN U rpagKOM.

IIpakTnyeckas padora

[Ipon3BogHas: MEXaHUYECKUNA U TEOMETPUUYECKHUI CMBICT IPOU3BOIHOM.
VYpaBHeHHe KacaTensHOU B 001meM Buze. [Ipasuna u hopmyisi
muddepeHIIMpoBaHus, TAOINIA TPOU3BOAHBIX SJIEMEHTAPHBIX (DYHKITHIA.
HccnenoBanme pyHKIMH ¢ TOMOIIBIO TPOU3BOIHON. HaxoxneHue
HanOOJbIIEro, HANMEHBIIIETO 3HAYCHHSI i SKCTPEMAalIbHBIX 3HAYSHHHA
GyHKIHH.

CamocrosiTesibHas padora

Brimonnenune nomamrsero 3agaanus o Teme 10.2 . Pabora ¢ yueGHO#
auTepaTypoii mo teme: «lIpubimKxeHHOe BEIYHUCICHUE TPOU3BOTHOM.
BrImonHeHue nccie0BaTeNbcKoro mpoekTa mo teme: «[lonsarue
muddepeHiana u ero NpuioKeHus». Perienne BapuaTUBHBIX 3a1a4.

O3HaKOMJIEHHE C IOHATHEM
IIPOU3BOJHOM.

Wzydenue u popmynrpoBaHue ee
MEXaHUYECKOTO ¥ T€OMETPHUUECKOTO
CMBICJIA, U3yUYCHHE AJITOPUTMA
BBIUHCJICHHSI IPOU3BOIHOM Ha MpUMepe
BBIUHCJIEHHUS] MTHOBEHHON CKOPOCTH U
yTI0BOro KodduiueHTa KacareabHOMU.
CocraBiieHne ypaBHEHUS KacaTeIbHON B
oOmeM Bue. Y CBOEHHUE TTPaBUI

Qg depeHIpPOBaHUs, TAOTUIIBI
IIPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKIIHIH,
npuMeHeHue ais TuddepeHMpoBaHus
GyHKIMH, cOCTaBlIeHUs] ypaBHEHUS
KacarejlbHOU. M3ydenue TeopeM o cBs3H
CBOMCTB (DYHKIIMU U IPOU3BOJAHOM,
dopmynupoBka ux. [IpoBenenue ¢
MOMOIIbIO IPOM3BOAHOM UCCIIEIOBAHUS
byHKIMY, 3aJaHHOH (OpMYIIOii.
YcTaHoBNIEeHNE CBSI3U CBOMCTB (PyHKINUU
U TIPOU3BOHOM 10 UX rpadukam.
[IpumeHeHne MpOU3BOIHON s
pelleHus 3a1a4 Ha HaX0XKIEHUE
HauOOobIIEro, HANMEHBIIETO 3HAYCHUS
Y Ha HaxOXJECHHUE DKCTPEMyMa.
Haxoxnenne ommboOK B
npeoOpa30BaHUSAX U BBIYMCICHHUSX.
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KonTtpouabsnas pabora Ne 9 no reme «Hauaa MaTemMaTHUECKOTO aHAIIN3AY.

Paznen 11 HMHTerpaj u ero npuMeHeHue
Copep:xxaHue y4e0HOIr0 MaTepuaJia O3HaKOMJICHHUE C TTIOHATHEM HMHTErpajia u
[TonsTrst nepBooOpa3HOM, €€ OCHOBHOE CBOMCTBO ,lIpaBUjIa HAXOKICHUS nepBooOpasHoil. MsyueHue npasuia
Tema 11.1 nepBooOpa3Hoii. O3HAKOMIICHHE C TEOMETPHUSCKHM CMBICTIOM BBIYHCIICHIS IICPBOOOPA3HOMN 1 TEOPEMBI
HepBooﬁpa:’.ﬂaﬂ Hep]3006pagH0171_ Herorona—JIeitOuuna. ?CHIGHI/IC 3a1a4
MpakTHueckas padoTa Ha CBS3b HCpPOO6p&3HOI/I uee
BolnosiHeHne ynpakHEHUI Ha HaX0XACHHE EPBOOOPA3HBIX. HPOUSBOJITIOM, BLIUMCICHIE
nepBooOpa3HOil 1715 TaHHOW PYHKIIUU.
Tema 11.2 Conepxanue y4eOHOr0 MaTepuaJia Pelrienyie 3a1a4 Ha IPHMEHEHHE
[Tonstre 06 onpenenénnom unterpaie. [IpumeHenne onpeaeneHHoro VHTErpaa Ui BEIYUCICHHS
HuTerpan UHTETrpaia Uil HaX 0K ICHHUS U0 KPUBOJIMHEWHOM Tpanenun. GopMysia | hu3MueCcKuX BEIUYUH M ILIOMIAEH.
Herorona—JleiiOnuna. [Ipumepsl npuMeHeHHs HHTErpaja B PU3UKE U HaxoxneHue ommbok B
T€OMETPUH. npeoOpa30BaHUSAX U BBIYHCICHHUSX.
IIpakTnyeckas pabora
BrinonHenue ynpaXHEHUN Ha BBIYHUCICHUE ONPEIEIEHHOTO MHTErpaa.
[IpumeHeHne nHTerpajia K BhIYUCICHUIO (DU3UYECKUX BEJTMYMH U TUIOMIA IEH.
Kontpoasnas padora Ne 10 no teme «MHTErpasl u €ro NpUMEHEHUE.
Pa3zpnen 12 DJIeMeHTbI TeOPUH BePOSITHOCTEH M MaTeMaTH4YeCKOMH
CTATHCTHKH
Temal2.1 Copepxanue yueOHOro MaTepuaJia M3yueHune Ki1accn4ecKkoro onpeeneHus

DJIeMeHTBI TeOpHH
BepOSITHOCTE

CoOpbITHe, BEpOATHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE BEPOSTHOCTEM.
[TonsTHe 0 HE3aBUCHUMOCTH COOBITHN. JIUCKpeTHAs ciyJyaiiHas BEIMUWHA,
3aKOH €€ pacrpeesneHys. YucnoBble XapakKTEPUCTUKU JUCKPETHOMN
cirydaiiHOUM BeanuuHbI. [oHATHE 0 3aKOHE OOJIBIIMX YUCE.

IIpakTuyeckas padora

HcTopus pa3BuTHs TEOPUH BEPOSTHOCTEN U €€ POJIb B PA3IUUHBIX cepax
YeJI0BEYECKOU KU3HEACATENbHOCTH. Kiaccuueckoe onpenencHue
BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpEMA O CyMME BEPOSITHOCTEM.
Brruucnenue BeposiTHocTel. PelieHne npukiaaHbIx 3a1a4.

CamocrosiTesibHas padoTa

BEPOSITHOCTH, CBOWCTB BEPOSTHOCTH,
TEOPEMBI O CyMME BEPOATHOCTE.
PaccmoTtpenue mpumMepoB BBIUKCIEHUS
BEpOATHOCTEN. Pemenue 3a1ay Ha
BBIYHCIICHHE BEPOSITHOCTEH COOBITHIA.
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Brinonnenue nomaniHero 3aaanus no teme 12.1

Pabota ¢ yuebHOM U cripaBouHOU HH(pOpManue mo Teme: «CTaTUCTHIECKOE
onpeenaeHue BepossTHocTH». Co3/laHne MPE3eHTalUU 110 TEME:
«51.bepHyny». BellonHEHNE UCCIIEI0BATENBCKOIO IPOEKTA IO TEME:
«CxeMbl TOBTOPHBIX HCTbITaHui bepHynmy. Penienne npukiagapix 3aau.

Conep:xxaHue y4eOHOro MaTepuasa

O3HaKOMJIEHHE C IPEICTaBICHUEM

Temal2.2
[IpencraBnenue AaHHBIX (TaOIMLIBI, JUATPaMMBI, TpaQUKH), TeHEpaIbHAs YHCIIOBBIX JTaHHBIX U UX
DJIEMEHTBI COBOKYITHOCTb, BBIOOpKa, cpeHee apupmeTHueckoe, meauana. Ilonsatue o XapaKTePUCTHKAMHU.
MaTeMaTHYeCKOoM 3agadyax MaTEMaTUYECKOM CTATUCTHKH. Pernenue MpPaKTUYECKUX 3aJa4 Ha
CTATHCTHKH IIpakTnyeckas padora 00pabOTKy YHCIIOBBIX JAHHBIX,
HcTtopus pa3BUTHS CTATUCTUKH U €€ POJb B Pa3IMUHBIX cepax BBIYHCIICHUE UX XapaKTEPUCTHK.
YeJI0BEYECKON KU3HEAEATENbHOCTHU. [IpencTaBienne YucaoBbIX TaHHBIX.
Pemienue npukiagHbix 3aaa4.
KonTtpoubnas pabora Ne 11 mo teme «251eMEHThI TEOPUU BEPOATHOCTEN U
MaTEMAaTUYECKON CTaTUCTUKNY.
Pa3nea 13
YpaBHeHus U HepaBeHCTBA
Coaepsxanue y4eOHOro MarepuaJia
Temal3.1 Aep y P

YpaBHeHUsI H CHCTEMBbI
YPaBHEHHUIl ¢ IByMs
nepeMeHHbIMH

PanvonaneHble, MppalMOHAIbHBIE, TOKA3ATEIbHBIE U TPUTOHOMETPUUYECKHE
YPABHEHUS U CUCTEMBI. PABHOCHMIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.
OcHOBHbIE IIPUEMBI UX pELIEHUS (Pa310KEHHE Ha MHOKUTENN, BBEJICHUE
HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, rpaduueckuii Meron). [Ipuknannsie
3a/1a4u

[IpumeHeHne MaTeMaTHYECKUX METOOB JUISl PEIICHUS COJIePIKaTENbHbBIX
3a/1a4 U3 pa3IM4YHbIX 00J1acTel HaAyKU U MPAKTUKH.

WHutepnperaiys pe3ysibTara, yueT peaibHbIX OTPaHUYECHHUIA.

IIpakTnyeckas pabora

Kopnu ypaBaenuii. PaBHocunsHOCTh ypaBHeHUH. [IpeobpazoBanue
ypaBHeHui. OCHOBHBIE IPUEMBI PELLIEHUS ypaBHEHUH. Pemenue cucrem
ypaBHeHu#. VMcnonp3oBaHue cBOMCTB U rpaguKoB GYHKIIUH JIIs1 perIeHus
YPABHEHUI.

CamocrosiTesibHas padoTa

Brinmonaenne nomanigero 3agagus mo treMe 13.1.Brinmonnenune

O3HakoOMJIEHHE € IPOCTENIINMU
CBEJICHUSIMH O KOPHSIX alre0pandeckux
YpaBHEHUH, TOHATUAMHU UCCIIEI0BaHUS
YPABHEHUH U CUCTEM ypaBHEHUM.
W3yuenne Teopun paBHOCUIBHOCTH
YPaBHEHUH U €€ IPUMEHEHUSI.
[ToBTOpEHME 3anucu peLIeHUs
CTaHJAPTHBIX YPAaBHEHUH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH AJis
CBECHMSI K CTAHJAPTHOMY YPaBHEHUIO.
Pemienune panmoHaabHbIX,
MppaLOHAIbHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHUH U
cucreM. Mcronb3oBaHue CBOWCTB U
rpadukoB QpyHKIUN I pelIeHUsS
ypaBHeHHUN. IloBTOpeHNE OCHOBHBIX
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HCCIEeA0BaTENIbCKOro MpoeKTa no teme: «lccnenoBanue ypaBHeHUN 1
HEPaBEHCTB C mapaMmeTpom». PaboTa ¢ yueOHON TUTEpaTypoi 1Mo TeEME:
«ITotepst kopHel B ypaBHeHUsIX». PellieHne ypaBHEHUH ¢ TapaMeTpaMmH.
Pemrenne HecTaHIAPTHBIX YPABHEHUM M METO/bI UX PELLICHHUS.

Temal3.2

HepaBencrBa u
cHCTeMbl HEPABEHCTB €
AByMSI

nepeMeHHbIMHU

Copepxanue y4eOHOro MaTepuasia

PannonaneHbie, nppalmoHagbHble, IOKa3aTeNbHbIE U TPUTOHOMETPHU-

yeckue HepaBeHCTBa. OCHOBHbIE INpUEMBI MX pemieHud. lcnonbs3zoBaHue
CBOMCTB M TpadukoB (PyHKUMN NpPU pEUICHUH YpaBHEHUIl U HEPaBEHCTB.
Meton unrepBasioB. M300pakeHne Ha KOOPIMHATHON IJIOCKOCTH MHOXECTBA
pellieHui ypaBHEHUH W HEPABEHCTB C ABYMsS MEPEMEHHBIMU U HUX CHUCTEM.
[Ipuknanueie 3anaun. [IpumeHeHre MareMaTHYECKUX METOJOB JUISl PELICHUS
COJIEpKaTENbHBIX 3a/lad W3 Pa3IMYHBIX O0JNacTell HAayKM W TMPAKTUKH.
WuTepnperanust pe3ynbrara, y4eT peajlbHbIX OrpaHUYEHU.

IIpakTuyeckas padora

Pemenue HCPAaBCHCTB C OHHOﬁ nepeMeHHoﬁ. Pemenue HCPABCHCTB MCTOJA0M
HWHTCPBAJIOB. Pemenue pallOHAJIBHBIX, UPppAIUOHAIIbHBIX, ITOKA3aTCIIbHBIX,
J'IOFapPI(i)MI/I‘IeCKI/IX U TPUTOHOMCTPHUYCCKNX HCPABCHCTB.

CamocrosiTesibHas padoTa

Brinonnenue nomainnero 3aaanus no teMe 13.2. Jloka3aTenbCTBO
HepaBeHCTB. Penienne ypaBHEeHU U HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.
Hepagencta ¢ mapamerpamu. MccienoBanre ypaBHEHU U HEPABEHCTB C
napamerpamu. BrinosiHeHue Mccnea0BaTenbCKOro MpoeKTa 1o TeMe:
«I"paduueckoe perieHre ypaBHEHUN U HEPABEHCTBY.

KonTpoasnast padora Ne 12 1o teme «YpaBHEHUSI U HEPABEHCTBAY.

O3HakoMJIeHHE ¢ OOLTMMH BOIIPOCAMU
pENICHUs HEPABCHCTB M MCIIOJIB30BaHUE
CBOWCTB ¥ IpauKOB (QYHKIUH MpH
pelleHnu HepaBeHCTB. Penienue
HEPABEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHUEM PA3IUYHBIX CTIOCOOOB.
[IpumeHeHHEe MaTeMaTHYECKUX METOJIOB
JUTSL PEIICHUsI COJIePIKATENbHBIX 3a/1a4 U3
pa3IUYHBIX 00J1acTel HayKu U
pakTuku. MHTepIIpeTupoBanue
pe3yJbTaTOB C YUETOM peabHbIX
orpanndeHuil. Haxoxaenune ommoOok B
peoOpa3OBaHUSAX U BHIYUCICHUSIX.
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLIAHBI

3.1. MaTepuajibHO-TEXHHMYECKOE ODecrieueHne

CrnenuanbHble OMELIEHHS MPEACTABIAIOT 000l yueOHbIE ayAUTOPUM JUIS MPOBEACHUS
3aHATHH BCEX BHJOB, INPEAYCMOTPEHHBIX OOpa30BaTEIbHON MPOrpaMMOM, B TOM YHCIE
IPYNNOBBIX WM HMHAWBUIYAJIBHBIX KOHCYJBTAlMM, TEKYLIETO KOHTPOJIA M TNPOMEXKYTOYHOU
aTTeCTallld, a TAaK)Ke MOMEIICHHS JJISi CaMOCTOSITEIbHON paboThl, MacTepckue M jJabopaTopuu,
OCHAIllEHHBIE 000pyNOBaHMEM, TEXHHUUYECKUMH CpPEICTBaMHU OOydYeHHs U MaTepuallaMH,
YUUTHIBAIOIIMMHU TPeOOBAaHUS MEXKTyHAPOIHBIX CTaHIapPTOB.

[Tomemienust A CaMOCTOSITENBHON pabOTHl O00yYarOMIMXCS OCHAIIEHBI KOMIBIOTEPHON
TEXHUKOW € BO3MOXKHOCTBIO MOJKIIIOYEHHUS K HMH(GOPMalMOHHO-TEIEKOMMYHUKAIIMOHHON CeTu
"UHTeprer" u oOecmedeHHWEM JIOCTyNa B JJICKTPOHHYIO HH()OPMANMOHHO-00pa30BaTeIbHYIO
cpeny 00pazoBaTeNbHON OpraHU3allu.

3.2. UupopmannoHHoe obecniedyeHne 00yyeHusl.
OcHoBHas JuTepaTypa:

1. AnreOpa u Hayana aHanu3a : yaeOHuk mis 10 -11 xmaccoB obmmeoOpa3oBaTt. yupexaeHuii / [A.
H. Konmoropos u ap.] ; nox pea. A. H. Koamoroposa. - 15-e uza. - M. : IIpocsemenue, 2006. -
384 c. : mi. - ISBN 5-09-014646-2 [I'pup MOuH PD]

2. Kamunun, A.1O. I'eomerpus. 10—11 xmaccer : yueOHoe nocodue : [12+] / A.JO. Kanunun, [1.A.
Tepémmn. — Mocksa : MIUHMO, 2011. — 640 c. — Pexxum npoctyna: no moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=63248. — bubmauorp. B k. — ISBN 978-5-94057-
581-8. — TeKCT : 3JIEKTPOHHBIM.

3. boromonoB, H.B. Anrebpa u Hauyasa aHanmuza: ydyeOHoe T1ocoOuMe Ui CpPEIHEro
npodeccuonaibHoro obpazoBanmsi / H. B. boromonoB. — Mocksa : M3gatensctBo FOpaiir,
2020. — 240 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr :
anextponnbii // DbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449037.

4. boromonoB, H.B. T'eomerpus: yuyeOHOoe mnocoOue Ui CpeAHEro NpPO(ecCHOHATBHOTO
obpazoBanmsi / H. B. boromonoB. — Mocksa : MznmarensctBo FOpaiit, 2020. — 108 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09528-9. — Tekcr : 3meKTpOHHBIN //
OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/449038.

JlonoiHUTeILHAS JIUTEpaTypa:

5. Anrebpa u Havyana a”Hayim3a : yaeOHuk misa 10-11 k. obmeoOpasosar. yupexaenuit / L. A.
AnuMoB U Jp. ; o Hayd. pyk. A. H. Tuxonosa]. - 12-e u3za. - M. : IIpocsemenune, 2004. - 383,
[1] c. : um. - ISBN 5-09-013631-9 [['puc» MOuH PO]
6. JIrobeukwuii, B. A. DnemeHTapHas MaTeMaTUKa ¢ TOYKU 3peHUs BbIciieil. OCHOBHBIE MTOHSTHSA :
ydeOHOe mocoOue s cpemHero npodeccuoHanbHoro odpazomanus / B. A. Jlrobeukuii. — 3-e
m3n. — MockBa : WMspmarenbctBo  HOpaiit, 2020. — 537c.—  (IIpodeccuonansuoe
obpazoBanmne). — ISBN 978-5-534-12055-4. — Texkct : snekrponusiid / ObC FOpa#t [caiiT]. —
URL: https://urait.ru/bcode/455968.
7. I'yce, B.A. Teomerpus: ydeOHOe Tmocobue I CpeaHero Mpo¢eCcCHOHATBHOTO
obpaszoBanusi / B. A. I'yceB, U. b. KoxyxoB, A. A. IlpokopbeB. — 2-¢ u3A., UCHp. U AOM. —
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Mocksa : M3parensctBo FOpaiit, 2020. — 280 c. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-08897-7. — Tekcr : osnektponnbii // DOBC IOpait [caiit]. — URL:
https://urait.ru/bcode/449003.

8. I'punmmon, M.D. DOnementrapuble ¢yHKIMM U ux rpaduku : ydebHoe mocobue / M.D.
I'punmmon, S.C. I'punmmnon ; ToMckuil ['ocyaapcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHUS U
paauosnektpouku (TYCYP). — Tomck : TYCVYP, 2017. — 91 c. : un. — Pexum nocrtyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=481019 . — bubnuorp.: c. 88-
90. — TeKcT : IEeKTPOHHBIMN.

9. boromoinos, H. B. Matematuka. 3ajauu ¢ pemeHusaMu B 2 4. YacTpb 1 : yueOHOe mocobue s
cpennero npodeccuoHanpbHOro oobpazoanusi / H. B. boromonoB. — 2-e u3na., uchp. u gom. —
MockBa : M3parensctBo FOpaiir, 2020. — 439 c. — (IIpodeccuonanpHoe o0pa3oBaHue). —
ISBN 978-5-534-09108-3. — Tekcr : oanektponnbii // DOBC IOpait [caiit]. — URL:
https://urait.ru/bcode/449007.

10. Bboromonog, H. B. MaremaTuka. 3amaun ¢ pemenusmu B 2 4. YacTs 2 : yaeOHOE mocobue
s cpeaHero npogdeccuonansHoro oobpasosanus / H. B. boromosnoB. — 2-e u3za., ucnp. u 1om. —
Mocksa : MzmatensctBo [Opaiir, 2020. — 320 c. — (IIpodeccuonansHoe obpa3zoBaHue). —
ISBN 978-5-534-09135-9. — Tekcr : onektponHsii // 3BbC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/449036.
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU

JUCUMIIIMHBI

KoHTposib U oumeHKa pe3ynbTaToOB OCBOEHUS y4eOHON JMCIMIUIMHBI OCYIIECTBIISETCS B

nponecce IpPOBCACHHUA  IMPAKTHUYCCKUX 3aH$ITI/II71,

TCCTUPOBAHM,

a TakKXXEC  BBIIIOJTHCHUA

O6y‘-IaIOI]_[I/IMI/IC$I HHIAWBHUIYAJIbHBIX SallaHI/Iﬁ, ITPOCKTOB, PICCJIelIOBaHI/Iﬁ.

PesyabTaTsl 0cBOCHUS
y4eOHOM TUCHMILIMHBI

DopMBbI U METObI
KOHTPOJISI M OllEeHKHU
pe3yJbTATOB 00yUeHUs

B pesynbrare uzydeHus yaeOHON AUCIUIUIMHBI «MaTemaTHKa:
anrebpa ¥ Havaia MaTeMaTHYECKOTO aHAIIN3a; TEOMETPHD)
oOyJaroluecs J0JKHBI JOCTUYb CIEAYIOIIUX PE3yJIbTaTOB:

* JIUYHOCMIHDbLE:
-c)OPMUPOBAHHOCTH MPEICTABICHHUIA O MATEMAaTHUKE KaK
YHHUBEPCATHHOM SI3BIKE HAYKH, CPEICTBE MOICITUPOBAHUS SBICHHIA
U TIPOIIECCOB, UIEIX U METOAAaX MaTeMAaTHKH,
-TIOHUMaHUe 3HAYUMOCTH MAaTeMaTUKU JJI1 HAyYHO-TEXHUYECKOTO
nporpecca, copMHUpPOBAaHHOCTH OTHOILIEHHUSI K MaTEMAaTHKE KaK K
9acTH 00IIEYeT0BEYECKOI KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPHEH
pa3BUTHS MATEMATHKH, SBOTIOIMEH MaTeMaTHUYECKUX UICH;
-pa3BUTHE JOTUYECKOTO MBIIIJIEHHS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMHUYECKOI KYJIbTYpbl, KPUTHYHOCTH
MBIIJICHHUS] HA YPOBHE, HEOOXOIUMOM JIJIsl Oy ayIei
npohecCuOHaTBHON NesTeNbHOCTH, JI MIPOJOJIKEHHS 00pa30BaHus
1 caMooOpa30BaHuUs;
-OBJIICHHE MAaTEMaTHYECKUMHU 3HAaHUSMU U YMEHUSIMH,
HEO0OXOUMBIMU B MTOBCETHEBHOM JKU3HHU, IS OCBOCHHUS CMEKHBIX
€CTECTBCHHO-HAYYHBIX JIUCITUTUINH U JIUCITATUTHH
poheCCUOHATBHOTO IUKIIA, JUIS MOTy4YeHHs 00pa3oBaHus B
00J1acTAX, He TPEOYIOMMX yTiyOJIeHHOH MaTeMaTHIECKOM
MIOJITOTOBKU;
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE
camM000pa3oBaHuIo0, HA MPOTSHKEHUHU BCEH JKU3HH; CO3HATEIBHOE
OTHOIIICHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO
yCHEeLHOM MpodeccnoHanbHOM 1 001IECTBEHHON AESITETbHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIIHHON TBOPUECKOW U
OTBETCTBEHHOU JCATECIIBHOCTH;
-TOTOBHOCTbH K KOJUIEKTUBHOH paboTe, COTPYAHUYECTBY CO
CBEpCTHUKAMHU B 00pa30BaTeIbHOMN, OOIIECTBEHHO MOJIE3HOH,
y4e0HO-UCCIIeI0BATENbCKOM, MPOSKTHON U IPYTUX BUIAX
JeSATEIbHOCTH;

* Mmemanpeomemubvie:
-YMEHHUE CAMOCTOATEIbHO OIPEACIIATh UENH ACATEIbHOCTH U
COCTaBJIATH IUIAHBI JEATEIIBHOCTH; CAMOCTOSTENIBHO OCYILECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD; UCIIOJIb30BATh
BCE BO3MOJKHBIE PECYPCBI U1 JOCTUKEHUS [TOCTABICHHBIX LEICH U
peann3anuy MIaHoB JAesITeIbHOCTH; BHIOMPATh YCIIEIIHbIE
CTPATEruu B pa3IMYHbIX CUTYyaLUIX;
-yMEHHE IPOJAYKTHBHO OOIIATHCS U B3aUMOJICHICTBOBATH B IIpoIecce
COBMECTHOM JEATEIBHOCTH, YUUTHIBATh MTO3ULIMUA IPYTUX
YYaCTHUKOB JEATEJIbHOCTH, 3P ()EKTUBHO pa3peliaTh KOH(INKTHI;

1. UnTepnperanus
pe3yJIbTaTOB HAOIIOACHHMIA
3a JIeATEIbHOCTHIO
o0yyaromuxcs B mporiecce
OCBOCHUS
o0pa3oBaTenbHOM
MIPOTPaMMBEI.

2. CraproBasi AMarHOCTUKA
IIOJITOTOBKHU
o0ydJaronmxcst mo
LIKOJIBHOMY KYypCy
MaTeMaTUKU; BEIIBICHHE
MOTHBAIINU K I/I3yLICHI/II0
HOBOTO MaTepHaa.

3. Texyuiuii KOHTPOJIb B
dopme:

- CaMOCTOSITEIIBLHBIX PadOT
10 TEMaM Pa3JeIoB
JTUCLUILITUHBL;

- KOHTPOJIBHBIX padoT MO
TeMaM pPa3/IesioB
JVCIUTLTUHBL;

- TECTUPOBAHUS;
- ToMatHeit paboTsl;

- 0Tu€Ta MO MPOACIAHHON
BHEAYIUTOPHOMN
CaMOCTOSTEIIbHON paboTe
COTJIACHO MHCTPYKLUHU
(mpencraBieHue mocoous,
npe3eHTanuu /OyKiera,
nH(pOpMAITMOHHOE
COOOIIICHHE).

- GpPOHTATLHOTO OMPOCa;
- YCTHOTO 3a4eTa;

- MIUCbMEHHOT0 3a4€eTa;
- MAaTEeMaTU4ECKOTO
JUKTaHTA;

- 3aIUTHI pedepaTa;

- CAMOCTOSITEIbHOMN
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-BJIaJICHUC HaBBIKAMH [TO3HABATEIIBHOM, Y4eOHO-
UCCIIEJIOBATENIBCKOM U MPOEKTHOM eATeIbHOCTH, HABBIKAMHU
paszpeleHust npodiieM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSTENIbHOMY TTOMCKY METOJI0B PEILICHUs MPAKTUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOJ/IOB MTO3HAHMUS,

-TOTOBHOCTH M CIIOCOOHOCTh K CAaMOCTOATEIHLHON HH(OPMAIITMOHHO-
M03HABATEJIbHON JesATeIbHOCTH, BKIIOYasi yMEHUE
OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOUHUKAX MH(POPMAIIH,
KPUTHUYECKH OIICHUBATH M WHTEPIIPETHPOBATh HH(DOPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3INYHBIX HCTOUHUKOB;

-BJIaJICHUE SI3BIKOBBIMU CPEJCTBAMH: YMEHUE SICHO, JIOTUYHO U
TOYHO W3JIaraTh CBOIO TOYKY 3PEHHS, HCTIOJIb30BaTh a/ICKBATHBIE
SI3bIKOBBIE CPEJICTBA;

-BJIaJICHHE HABBIKAMU MTO3HABATEIILHON PeIeKCUU KaK OCO3HAHUS
COBEpIIaeMbIX EHCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX
pe3yJabTaTOB M OCHOBAHMM, TPAHMI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX IMO3HABATEIBHBIX 33124 U CPEACTB ISl UX JOCTHIKECHUS;

-IIEJICYCTPEMIICHHOCTD B TIOUCKAaX U MPUHSATHN PEIICHHM,
CO00pa3UTEIHHOCTh U HHTYUIIHS, PA3BUTOCTH MPOCTPAHCTBEHHBIX
IpEeJCTaBICHUN; CIOCOOHOCTh BOCTIPUHUMATH KPACOTY U TapPMOHUIO
MUpa;

* npeomemnvie:
-c)OPMUPOBAHHOCTH MPEJICTABICHUIA O MATEMAaTHKE KaK YaCTH
MUPOBOH KYJIBTYPbl U MECTE€ MATEMAaTUKH B COBPEMEHHOM
[UBWJIM3AITH, CTIOCO0aX OMUCAHUS SBJICHUHA peaabHOTO MUPa HA
MaTEeMaTUYECKOM SI3BIKE;
-c(hOpMHUPOBAHHOCTH MIPEACTABICHUN O MAaTEMAaTUYECKHUX TTOHATHUSIX
KaK BOKHEUIINX MAaTEMaTHYECKUX MOJIETISX, MO3BOJISIOIINX
ONMCHIBATh U U3y4aTh Pa3HbIC IIPOLIECCHI U SIBJICHUS; IOHUMaHNE
BO3MOYXHOCTH aKCHOMATHYECKOTO MOCTPOCHUSI MaTEMaTUUECKUX
TEOPUH;
-BJIa/ICHHE METOJaMHU JOKA3aTeJIbCTB U aJITOPUTMOB PEILICHHUS,
yMEHHUE UX MPUMEHSITH, POBOAUTH JI0KA3aTEIbHBIC PACCYKICHUS B
X0/l pelICHUs 3a/1aY;
-BJIa/ICHHE CTaHJIaPTHBIMU MPUEMAaMH PELIECHUs] PAllUOHAIBHBIX U
HUPPALMOHATIbHBIX, T0KA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
KCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE
JUTSl IOUCKA MYTH PELICHUS U WILTIOCTPALMN PEIICHHS] YPAaBHEHHUM U
HEPaBEHCTB;
-c()OpPMUPOBAHHOCTD MPE/ICTABICHHUI 00 OCHOBHBIX MOHITHSIX
MAaTeMaTUYECKOr0 aHaJlu3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM
XapaKTEePHU30BaTh MOBeeHNE (DYHKIIHMMI, UCTIOTh30BaHNE
MOJTYYEHHBIX 3HAHUH /JI OMUCAHUS U aHAJIN3a PeabHBIX
3aBHCHMOCTEH;
-BJIa/ICHHE€ OCHOBHBIMU MOHATHUSIMU O TUIOCKHUX U
MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpaxX, UX OCHOBHBIX
CBOIcTBax; C(HOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATh
reOMEeTpUYECKHE (PUTYPHI Ha YEPTEKAX, MOJICTISIX M B PEaIbHOM
MUpE; MPUMEHEHHE U3YUCHHBIX CBOWCTB T€OMETPUIECKUX (pUryp u
(dhopMyI1 U1 pelieHusl TeOMETPUYECKUX 3a/1ad U 3a/1a4 C
MPAKTUYECKUM COJICP>KAHHUEM;
-C)OPMUPOBAHHOCTD MPEJICTABICHHUHA O TPOIECCAX U SIBICHUSX,

paboThI C KHUTOU U
IPYTUMH MaTeprallaMH.

4. torosas arrecTanus B

(dhopMe TUCHMEHHOTO
JK3aMeHa.
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MMEIOIIMX BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIBHOM MHUPE, OCHOBHBIX ITOHATHIX
3JIEMEHTapPHON TEOPHUH BEPOSTHOCTEN; YMEHUM HAXOAUTh U
OLIEHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUH B MpOCTEHIINX
MPAKTUYECKUX CUTyalUsX U OCHOBHBIC XapaKTEPUCTUKHU
CIIy4alHbIX BEJINYUH;

-BJIa/ICHUE HABBIKAMU UCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM IIPU PELIECHUU 33/1a4.

5. OBECIIEYEHUE OBPA30BAHUSA 1JIA JIUL C OB3 U UTHBAJIN1OB

Conepxxanne Tpo(EecCHOHATBLHOTO 00pa30BaHUs M YCIOBUSA OpraHu3allid OOydYeHHs B
OI'bOY BO «MAI'Y» cryneHToB (ciymaresneil) ¢ orpaHU4E€HHbIMU BO3MOKHOCTSMH 3/I0POBBS
OTIpEe/ICTISIOTCS a/lallTUPOBAHHOW 00Opa3oBaTeabHOW mporpamMmoi (Ipu HEOOXOAMMOCTH), a AJIs
WHBAJIMIOB TaK)Ke B COOTBETCTBUH C MHIUBUIYATLHON POTPaMMOM peadMInTalliyi NHBAJIN/IA.

OOyuenne 1Mo 00pa3oBaTeIHLHON MPOrpPaMMe CPEIHEr0 MPO(HEeCcCHOHATLHOTO 00pa30BaHUs
CTYAEHTOB (ciymiareneid) € OrpaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbS  OCYIIECTBIISIETCS
OI'BOY BO «MAI'Y» ¢ yuerom ocoOeHHOCTEN NMCUX0(PU3NUECKOTO pa3BUTHS, MHIANBUYabHBIX
BO3MOKHOCTEH U COCTOSIHUS 30POBBS TAKUX JIUII.

B ®I'bOY BO «MAI'Y» co3maHbl CliellMaIbHBIE YCIOBUS JJIS MOJYYCHUs 00pa30BaHUS
CTyJEHTaMH (CIIyIIaTeIsIMU) C OTPAaHHYEHHBIMHA BO3MOXHOCTSIMU 37I0POBBSI.

[lon coenuanbHBIMH YCIOBUSAMU JUIS TIONyYEHHUS CpeaHEro mpodeCCHOHAIBHOTO
oOpa3oBaHMsl CTYIEHTOB (ciywiateneil) ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS
MIOHUMAIOTCSL yCJIOBHsS OOyueHMsI, BOCIIUTAHMS W PA3BUTHUS TAaKUX JIMI, BKJIIOYAOLIMEe B cels
WCIOJIb30BaHUE CTIEUATbHBIX 00pa30BaTENbHBIX MPOTPaMM U METOJOB 00y4eHHUs U BOCITUTAHMUS,
CHELUAIBHBIX YYeOHUKOB, yUEOHBIX MOCOOMH M AMIAKTHYECKUX MaTepHalioB, CHEIHATbHBIX
TEXHUYECKUX CpPeACTB OOydYeHHsT KOJUIGKTUBHOTO W HWHIUBUAYAIbHOTO  IOJIb30BAHMUS,
MPEAOCTABIIEHUE YCIYI AaCCHCTEHTa (IIOMOIIHUKA), OKAa3bIBAIOLIErO CTYyJAEHTaM (CIYIIATENsIM)
HEOOXO/JUMYI0O TEXHHYECKYI0 I[IOMOIlb, IPOBEIEHHE TIPYNNOBBIX M  HMHIUBHIYaJbHbBIX
KOPPEKIHMOHHBIX 3aHATHH, oOecrieuenue nocryna B 3nanus ®I'BOY BO «MAI'Y» u nmpyrue
ycnoBHs, 0e3 KOTOPBIX HEBO3MOXHO WMJIM 3aTPYAHEHO OCBOCHHME O00pa3oBaTEIbHBIX MPOTrpPaMM
JMIAM C OTPaHUYEHHBIMHA BO3MOYKHOCTSIMU 3710POBbSI.

B memsax AOCTYmHOCTM MoOJydeHMs oOO0pa3oBaHMs CTyJeHTaM (CiIymaTensM) ¢
OTpaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbsi PI'BOY BO «MAI'Y» obecnieunBaercs:

— JUIsd CIIywaTelIed ¢ OIpaHMYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI IO CIIYXYy YCIYTH
CypZIOIepeBOUMKa M OOecreueHne HaJUIekKalluMH 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUS
uHpOpMaIny;

— 8 CTYAEHTOB (ciaywiaTteneil), UMEIOUIMX HapyLIIeHUS OMNOPHO-IBUTATEIBLHOTO
amnmapara, MaTepUaIbHO-TEXHUYECKUE yCIIOBUS o0ecreynBaroT BO3MO>KHOCTh
OecTpensITCTBEHHOTO JIOCTyna B Yy4eOHbIE IIOMEIEHUs, CTOJOBBIE, TyaJleTHble U JApyTue
nomenienuss ®I'bOY BO «MAI'Y», a Takke uX NpeObIBaHUS B YKa3aHHBIX MOMEIICHUSIX
(Hanmu4Me MaHAyCcoB, MOPYYHEH, paCIIMPEHHBIX JBEPHBIX MPOEMOB U JIPYTUX MPUCIIOCOOICHUN).

OOpa3oBaHue CTYACHTOB (CiylIaTesneil) ¢ OrpaHUUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBS

MOXXET OBITh OpPraHHW30BAHO KAaK COBMECTHO C JIPYTMMH CTYyJEHTaMM (CIylIaTeslsMH), Tak U B
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OTAENBHBIX rpynnax. YUCIEHHOCTD JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSMU 3/I0POBbsI B Y4eOHOH
rpynIe ycTaHaBJIMBaeTcs 10 15 yenosexk.

C yderoM 0cCOObIX TOTpPEeOHOCTEH CTYyAEHTOB (ciyliarenei) ¢ OrpaHUYEHHBIMHU
BOo3MOKHOCTSIMH 3710poBbsi PI'BOY BO «MAI'Y» obecrieunBaeTcs MpenocTaBieHUue Yy4eOHBIX,
JIEKIMOHHBIX MaTEPHUAJIOB B 2JIEKTPOHHOM BHJIE.

C yderoM 0COOBIX MOTPEOHOCTEN CTYIEHTOB (CiylIiaTeneil) ¢ orpaHUYEeHHBIMU BO3MOXHOCTSMU
3/I0pOBbS MIPETYCMOTPEHA BOZMOKHOCTh O0YUEHUS 110 HHAUBUAYAIbHOMY IIJIaHYy.
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