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1. ITacnopT pado4eii nporpaMMbl 0011e00pa30BaTeIbHON Y4eOHOM AUCHUIITTHHBI
CO0O0.01.02 MaremaTuka

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

Pabouas nporpamma o01ieoOpa3oBaTebHOM yueOHOH IUCLMIUIMHBI SBISIETCA 4YaCThIO
OCHOBHOU mpodeccnoHabHON 00pa30BaTENbHON MPOTrpaMMbl CpPeAHEro MpodeccrnoHAILHOTO
o0pa3zoBaHus (IPOrpaMMbl MOJArOTOBKM CIELMANINCTa CpeJHero 3BeHa) B coorsercTBuu ¢ GI'OC
CIIO no cneunansuoctu 54.02.01 Jqu3zaitn (mo otpacisim).

1.2. Mecto y4yeOHOW JUCHMIUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccuoHaJbLHO

o0pa3oBaTe/IbHOI MPOrpamMMsl (IPOrpaMMbl MOATOTOBKH CIIENMAJHMCTOB CPeHEro 3BeHa)
bazoBas yueOHast JUCLMIUIMHA CPEAHEro 00Iero oopa3oBaHMusl.

1.3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHMS THCHMIIIMHBI

Copnepxanne pabodel mnporpaMmbl MO 001Ie00pa30BaTeIbHONM Yy4eOHON JUCLUIUIMHE
C0OO0.01.02 Maremartuka HallpaBJIEHO Ha JOCTUKEHHUE CIEAYIOLINX LEIEH:

- obecnieueHne c(hOpMUPOBAHHOCTU MPEJCTABICHUN O COLUAIBHBIX, KYJIBTYPHBIX U UCTOPUYECKUX
(akTOopax CTaHOBJICHUS MATEMATHUKH;

- obecnieueHne C(HOPMUPOBAHHOCTH JIOTHUECKOTO, AJITOPUTMUYECKOIO M  MaTeMaTU4ecKOro
MBILICHHUS;

- obecnieueHre C(HOPMUPOBAHHOCTA YMEHHUH MPHUMEHSTHh IIOJyYCHHBIE 3HAHUS TIPH PEIICHUH
pa3NUYHbIX 337ay;

- obecnieueHre c(hOPMUPOBAHHOCTH TMPEICTABICHUA O MaTeMaTHKE KaK YacTH OOIIEUeIOBEUYECKOi
KYJIBTYpbl, YHUBEPCAJbHOM S3bIK€ HAyKH, IIO3BOJISIOIIEM OIHKCBIBATH U U3y4yaTh peallbHbIE
MIPOIIECCHI U SIBJICHUSI.

OcBoeHue coJiep KaHus 0011e00pa30BaTeNbHOM yueOHOM JMCLUIITMHBI
C0O0.01.02 MaremaTrka 006ecrieuuBaeT JOCTIKEHUE 00YJaIONIMMUCS CIEAYIOMINX PE3yIbTaTOB:
JIUYHOCHIHBIX:

- ¢(hOpMUPOBAHHOCTh TPEJICTABICHUI O MaTeMaTHKE KaK YHUBEPCAJIHHOM SI3bIKE HAYKH, CPEIICTBE
MOJICIIMPOBAHUS SIBIICHUH U TIPOIIECCOB, UIEAX U METO/IaX MaTEMATHKH;

- MOHHMMAaHME 3HAYMMOCTH MaTeMaTHKH JUIsl HAYYHO-TEXHUUECKOTro Iporpecca, CpOpMUPOBAHHOCTh
OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIEYesIOBEUECKOW KYIbTYpPBHI HYepe3 3HAKOMCTBO C
UCTOpUEHN pa3BUTHUS MaTEMaTUKH, YBOJIOIMEH MaTeMaTHUECKUX UICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIUIEHUS! HA YPOBHE, HEOOXOAUMOM ISl Oyayiiel npogeccuoHanbHOM
JesTeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHuUs;

- OBJIAJICHHE MAaTEMaTHYECKUMH 3HAaHUSMH U YMEHUSIMH, HEOOXOANMBIMU B TIOBCETHEBHOW JKM3HH,
s OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAY4HBIX JUCLUTUTAH u JTUCUUIUINH
o01enpoecCHOHAIBHOTO IUKJIA, IS TOJydeHus: oOpa3oBaHUs B 00JacTsIX, HE TPEOYIOIINX
yri1yOJeHHON MaTeMaTH4ecKOi MOATOTOBKHY;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE CaMOOOPAa30BaHMIO, HA MPOTKEHUU
BCEHl JKM3HU; CO3HATENbHOE OTHOIIEHUE K HENPEephIBHOMY O00Pa30BaHUIO KaK YCJIOBHIO YCIEUTHON
po¢eCCHOHAIIBHON U 00IIIECTBEHHON JIEATETLHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOM JesTEIbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOU paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B 0Opa3oBaTEIbHOMH,
OOIIECTBEHHO ITOJIE3HOM, y4eOHO-NCCIIe0BATENLCKOM, TPOSKTHON M IPYTUX BUIAX JEATEIHHOCTH;

- OTHOILIEHHE K MPOPECCHOHATHLHOMN IEATEIbHOCTH KaK BO3MOXXHOCTH y4acTHs B PEIICHUH JINYHBIX,
OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

MemanpeomemHvlx:

- YMEHHE CaMOCTOSITEJILHO OIpPENeNATh IeH JEATEIbHOCTH U COCTABIIATh IUIAHBI JEATENbHOCTH;
CaMOCTOSITEITFHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH JIEATEILHOCTh; UCTIONB30BaTh
BCE BO3MOXKHBIE PECYpChbl Ul JOCTHXKEHHMsS IOCTaBIEHHBIX MeJed M pealu3alud IJIaHOB
NesTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;
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- YMEHHE MPOJYKTHUBHO OOINAThCA U B3aMMOJEUCTBOBATH B MPOIIECCE COBMECTHOM AESITEIbHOCTH,
YUUTBHIBATh MO3ULNUU JPYTUX YIACTHUKOB JIEATENBHOCTH, 3 ()EKTUBHO pa3zpeniaTb KOHPIUKTHI;
- BIIaJICHUE HaBbIKAMH ITO3HABATEIBHOM, YUeOHO-HCCIEI0BATENBCKON M MPOSKTHON AEATEIbHOCTH,
HaBbIKAMU pa3pelieHusi MpodsieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOUCKY
METOJI0OB pELICHUS IIPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB ITIO3HAHHUS;
- TOTOBHOCTb M CHOCOOHOCTH K  CaMOCTOATEIbHOW  HMH(OPMAMOHHO-TIO3HABATEIHHOU
NeSITeIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpMaluu,
KPUTHYECKH OLIEHUBaThb M HMHTEPIPETHPOBATH HWH(POPMAIMIO, TIOJYYAEeMYI0 M3 Pa3IUYHBIX
HMCTOYHUKOB;
- BIQJICHUE S3BIKOBBIMM CPEACTBAMHU: YMEHME SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOK TOYKY
3pEHHUs], UCTIOIb30BATh aJICKBAaTHBIE A3bIKOBBIE CPEJICTBA;
- BIIQJICHUE HABBIKAMM TO3HABATEIBHOM pEe(IEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHUA M
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHWM, T'PAHULl CBOErO 3HAHUA U HE3HAHWI,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEACTB ISl UX JOCTHKECHHS;
- IEJICYCTPEMJIEHHOCTh B TIOUCKAX M NPHUHIATHM PELICHUH, COOOpa3sUTEIbHOCTh M WHTYWULUSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCHPHUHMMATH KpacoTy H
TapMOHHUIO MUDA;
npeomMemmblx:
- c(pOpMHUPOBAHHOCTh MPEJCTABICHUNH O MaTeMAaTHKE KaK YacTM MHUPOBOM KyJIbTYphl M MeECTe
MaTEeMaTHUKUd B COBPEMEHHOW IUBWIIM3AINK, CIOCOOAX OMUCAaHUs SBJICHUM peallbHOTO MHpa Ha
MaTE€MaTUYECKOM SI3BIKE;
- cOpMHpPOBAHHOCTh  MPEJCTABICHUM O MAaTeMaTHYEeCKMX TMOHATHUAX KaK  BaKHEHIIHUX
MaTeMaTUYECKUX MOJENSIX, MO3BOJIIOMIMX ONUCHIBATh M M3y4yaTh Pa3HbIE MPOLECCHI U SIBJICHUS;
ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IIOCTPOCHMSI MAaTEMAaTUYECKUX TEOPU;
- BJIQJICHUE METOJAMH JI0Ka3aTeJIbCTB U aITOPUTMOB PELICHUS], YMEHUE UX NIPUMEHATh, IPOBOIUTH
JIOKa3aTeJIbHbIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;
- BIaJICHUE CTAHJApPTHBIMM IIpUEMAMH  PEUICHMs] palUUOHAJIbHBIX M  HUPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHUH M HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IPOrPaMM, B TOM 4YHCIIE I ITOMCKA IIyTH PELICHUS U
WUTIOCTPALMY PELICHNS YPAaBHEHUIN U HEPABEHCTB;
- c(pOpMHUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTHMUYECKOrO aHaliu3a U MX
CBOWCTBaX, BIQJICHUE YMEHUEM XapaKTepu3oBaTb IOBEJEHHE (DYHKIUI, MCIOIb30BaHUE
ITOJIYYEHHBIX 3HAHUH JUUI OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
- BJIa/ICHUE OCHOBHBIMH TOHATHAMM O IJIOCKUX M HMPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (pUrypax,
UX OCHOBHBIX CBOMCTBaX; c()OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh Nr€OMETpUUEcKHe (UTyphl Ha
yepTekax, MOJENAX U B pealibHOM MUPE; IPUMEHEHNE U3YYEHHBIX CBOUCTB FT€OMETPUUYECKUX PUTYP
1 GOpMyII Ui PELIEHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECpKAHUEM;
- ¢(hOPMUPOBAHHOCTb IMPEJACTABICHUA O IMpoleccax M SBJICHUAX, HMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHpE, OCHOBHBIX IOHSTHAX
3JIEMEHTAPHOW TEOPHUH BEPOSTHOCTEM; YMEHHMIM HAXOAUTh M OLEHWBATh BEPOATHOCTH HACTYIUICHUS
COOBITHMM B MPOCTEHUIIMX MPAKTUYECKUX CUTYAIUsIX M OCHOBHBIE XapaKTEPUCTUKU CIy4dalHBIX
BEJIMYNH;
- BJIaJICHNE HaBbIKAMU MCIIOJb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM MpU PELIECHUU 3a/1a4.
Ilepeuenn popmMupyeMbIX KOMIIETEHIHI
Obwue xomnemenyuu (OK):

OK 01 |BeiOupare crmocoObl pemieHHs] 3aad MpodeccCHoHaIbHONW MeATENbHOCTH TNPHUMEHHUTENBHO K
[PA3JIMYHBIM KOHTCKCTaM;
OK 02 |Mcronp30BaTh COBPEMEHHBIC CpEJCTBA IOWCKA, aHAJIM3a W MHTEpHnpeTanuy HHQopManun H
MH(pOPMAIIMOHHBIE TEXHOJIOIHH JUTS BBIIOJTHEHUS 33124 TPO()ECCHOHANIBHON e TeIbHOCTH.

OK 03 [InanmpoBaTh W peaqM30BBIBATE COOCTBEHHOE NPO(ECCHOHATBHOE W JIMYHOCTHOE pa3BUTHE,
MpeaNpUHUMATENbCKYIO AESTENBHOCTh B IpodeccHoHanbHON cdepe, HCIOoIb30BaTh 3HAHUS IO
(bMHAHCOBOM I'PaMOTHOCTH B PA3JIMYHBIX KH3HEHHBIX CUTYaIHSX.
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OK 04

O(hexTUBHO B3aMMOAEHCTBOBATh M pabOTaTh B KOJUIEKTUBE U KOMAaH/IE.

OK 05

OCyILEeCTBIATh YCTHYIO U MUCbMEHHYI0O KOMMYHHUKALIMIO HA TOCYJapCTBEHHOM si3bike Poccuiickoi
Denepanny ¢ y9eTOM 0COOEHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA.

JIM4HOCTHBIE pe3y/IbTaThl peau3aluH IPOrPpaMMbl BOCIIUTAHUSA

JINYHOCTHBIE Pe3yabTaThI

Ko am4HOCTHBIX

TOM YHCIIe TTU(POBOMA.

peaju3auuy NporpaMMsbl BOCHIMTAHUS pe3yabTaToOB
(Oeckpunmoput) peajau3anuu
NporpamMmbl
BOCIIMTAHMS
IIposiBisitoniuii U JEMOHCTPUPYIOLIUN YBaXXEHUE K JIOASM TPYZAd, OCO3HAFOIIMN JIP 4
[IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiicss K (OpMHPOBAHHIO B CETEBOM cpefie
JMYHOCTHO M PO(heCcCHOHATILHOTO KOHCTPYKTUBHOTO «IIH(POBOTO ciienay.
3a00TsIuUics 0 3alIUTe OKPYKAOIIEH Cpeibl, COOCTBEHHOM U UyKOi 0€30MacHOCTH, B JP 10

1.4. KoJM4ecTBO 4YacOB HA OCBOEHHE MPOTrPaMMbI TUCHUTIIHHDI:
MaKkcUMaibHas yueOHas Harpy3Kka oOydaromerocs: 78 4acos.

2. CTpyKTYpa u cojiepkaHue 001eo0pa3oBaTe/bHO yUeOHOH JUCITUIITIMHBI

2.1. O6bem 0011€00pa3oBaTENbHOIN Y4eOHOH JUCHMILIMHBI U BUJbI Y4eOHO#i padoThl

Buja yueoHoii padoThi O0bem yacoB 1 cemecTp 2 ceMmecTp
MaxkcumanbHasi ydeOHAs Harpy3Ka (Bcero) 78 34 44
Oo6s13aTesibHAs ayTUTOPHAN YUeOHasi HATPy3Ka (Bcero) 78 34 44
B TOM YHCIIE: - - -

JIEKIIMOHHBIE 3aHATHS 46 24 22
MPAKTHYCCKUE 3aHATHUSI 32 10 22
Jpyrne
[Mpomexxyrounas arrectanust B popme (KoHTpOIBHAS OK3aMeH
pabota)
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2.2. TemaTHYecKHii IJIAH U cojlep:KaHue 001Ieo0pa3oBaTe/ibHOI yueoHo# qucunianasl CO0.01.02 MaremaTuka

. OcpauBaembie
HaumeHoBaHue Copaeprxanue yuedOHOro MaTepuaJa, npakTuueckux | Oobem XapakTepuCTHKA OCHOBHBIX BUIOB Y4eOHOM > IEMEHTHI
pa3aesioB U TeM padort 4acoB JAeATeJJLbHOCTH 00y4YaloImuXxcs .
KOMIICeTeH M i
1 2 3 4 5
1 cemecTp
Beenenne Coaepxanne yue0HOro MaTepuaJa: 2 O3HakOMJIEHHE C pOJbI0 MaTeMaTHMKM B HayKe, TEXHMHKE, OK 1-5
MaremaTtika B  HayKe, TEXHHKE, 3KOHOMUKE, SKOHOMHUKE, MHGOPMAITUOHHBIX TEXHOJIOTUSAX U JIP 4,10
NHGOPMALMOHHBIX TEXHOJOTUAX M HPAaKTUYECKON MPAaKTUYECKON nesiTeabHOCTH. O3HaKOMJICHHE C LEsIMH M
nestensHocTH. Llenu u 3amaun n3y4eHnss MaTeMaTHKU 3ajjauaMH M3Y4YCeHUS MaTeMaTHKH MPH OCBOCHUHU Mpodeccuit
npu ocBoennu mnpodeccuit CIIO u crnenuanbHOCTEH CIIO u cneunansHocteit CI10
CIIO (Jleknus-Buzyanuzanus).
Tema 1. Coaep:xanue yyeOHOro MaTepuaJia: 2 Beimonnenne apumMeTndeckux JeMCTBHH Haa YHCIaMU, OK 1-5
PasBurue mousitust | [lensie u palMoHaNbHble 4Hcla. JleHCTBUTENbHBIE coyeras YCTHbIE M NHUCbMEHHbIE mpuemsbl. HaxoxaeHue JIP 4,10
0 4ucJie uncia (IIpobaeMuast JeKnys). NpUOIMOKEHHBIX  3HAYCHWH BEJIUYMH M TOTPEIIHOCTEH
IpaKTHYeCKHe 3aHSTHSI 1 BEIUUCICHUN (aOCONIOTHOW W OTHOCHTENBHON), CpaBHEHHE
Apudmernyeckue AeHCTBUS HaJl YUCIAMH, CPaBHEHHE YHCIOBBIX  BbIpakeHud.  Haxoxaenmue — ommbok B
YHCIIOBBIX BBIPAKCHHUIA. npeoOpa3oBaHUAX W BBIYUCICHHUSIX (OTHOCHUTCS KO BCEM
MyHKTaM mporpammsel). O3HaKOMJIEHHE C TMPOCTEHIINMHU
CBEICHUSIMM O KOpHSX anre0panyecKux YypaBHEHHMH,
MOHATHUSAMHU WCCIIEJIOBAHNS YPAaBHEHUI M CHCTEM ypaBHEHMIA.
[loBTOpEeHHe 3amucH peleHus] CTaHAAPTHBIX YypaBHEHHIA,
NPUEMOB TpPeoOpa3oBaHUsl YpPaBHEHHH JUISI CBEIEHHS K
CTaH/JapTHOMY ypPaBHEHHIO.
Tema 2. Copaepxanne yueOHOT0 MaTepuaJa: 4 O3HakOMJIEHHE C TIOHATHEM KOPHS N-if CTENeHH, CBOMCTBaMU OK 1-5
Kophuy, crenenn 1 | Kopau u crenenn. KopHu HaTypallbHOH CTEIIEHU H3 paguKanoB u MpaBUIaMHu CpaBHEHUS KOpHEH. JIP 4,10
norapudmpl qucna U ux cpoiictBa. CTENCHH € PalMOHATBHBIMU DopMyIHpPOBAHUE OMNPENEICHUS] KOPHSI U CBOUCTB KOpHEH.
HOKa3aTe/sMu,  MX CBOHCTBA. vCTeHeHH ¢ Breluucnenne wu cpaBHeHHWe KopHeil. [IpeoOpasoBanue
JISHCTBUTENLHBIMA MOKA3ATEIIAMH. CBoiicTBa cTeneHH YMCIOBBIX M OYKBEHHBIX  BBIDAKEHHE, COJEPKAIIIX
C IECTBUTENBHBIM [TOKa3aTENEM. o
Jorapudm. Torapngm —— OCHOBHOE %annxanm. Pemmenne nppanoHanbHbIX ypaBHEHHUH.
orapudMHYeCKoe  TOKIECTBO.  JleCATHHUHbIE W 3HAKOMJICHHE C IMOHATHEM CTENEeHH C JEeWCTBUTEIHHBIM
HartypajbHble Jorapudmbl. [lpaBuima aelcTBHi ¢ TTOKa3aTc/IeM.
norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO. 3anuceIBaHUE KOPHS N-i CTETIEHH B BUJE CTETIEHHU C APOOHBIM
IIpeoGpa3oBanne ajredpauvecKux BbIPaKeHMI. nokaszareneM #  Haobopor. dopmynupoBaHHE CBOWCTB
[IpeobpazoBanne panUOHAIBHBIX, HWPPAIMOHAIBHBIX crenieHed.  BpruucieHue creneHed ¢ palMOHAIbHBIM
CTCICHHBIX, IIOKa3aTCIbHBIX 1 JNorapuPMUICCKUX nokaszareneM, cpaBHeHHe creneHeil. IIpeoOpasoBanue
BBIPAXKCHHUM. YHUCIIOBBIX U OYKBEHHBIX BBIPQKEHHH, COEPKAIUX CTEICHH,
IIpUMEHSST CBOMCTBA. PenieHue nokasaTenbHBIX YpaBHEHUH.




IIpakTHYecKue 3aHATHS

Briunciienne W cpaBHEHHWE KOpHeW. BrimonHeHue
pacyeToB C paauKalaMd. PeuieHue nppanMoOHaIbHBIX
ypaBHeHM. HaxoxkaeHue 3HaueHUWd CTENeHeh C
palruoHaIbHBIMU [IOKAa3aTEeISIMU. CpaBHenme
creneHeit. [IpeoOpazoBanmsi BRIpaKEHUH, COMEPIKAIITIX
CTeTeHHU. PemieHue MOKa3aTelbHBIX  ypaBHEHUIL.
Pemenue npuknaaHeIx 3a1ad4.

Haxoxnenue 3HAYEHUHN morapuma o
MIPOM3BONIBHOMY OCHOBaHHIO. Ilepexom ot onHOrO
OCHOBaHHA K JOpyromy. Brraucnenue u CpaBHCHUC
norapudmos. JlorapudmupoBanre U MOTEHINPOBAHUE
BEIpakeHHH. [[puOIkeHHbIe BRIYUCICHUS U PEIICHUS
NpUKIAAHBIX 3a7a4. Pernienue norapupmMuyecKux
YpaBHEHUI

Haxoxnenue 3HaueHuit norapupMa 1O TPOU3BOILHOMY
ocHoBaHMIO. llepexom OT OOHOrO OCHOBaHUS K JPYTOMY.
Breruncnenue u cpaBHenue gorapudmos. Jlorapudmupopanue
u MIOTEHIIUPOBAHUE BBIPKCHUM. Brinonnenue
mpeoOpa3oBaHUil  BBIpAKEHWH, TNpuMeHeHHe  (Gopmy,
CBSI3aHHBIX CO CBOHCTBAaMH CTCIIEHEH W JIOTapu(pMOB.
Onpenenenue obmactu JIOTTYCTUMBIX 3HAYCHHI
Jorapu()MHIECKOTO BBIPKESHISL. Pemenne
morapuMAYecKuX ypaBHEHHH. lCromb30BaHUE CBOWCTB
(YHKIMIA U1 CpaBHEHUS 3HAYCHHI CTETICHEH U JIorapu(MoB.
Penrenue mokaszatenpHBIX W JIOTApUPMUUECKUX YPAaBHEHHH U
HEPABEHCTB T10 U3BECTHBIM AJITOPUTMAaM.

IMocTpoeHue TpapuKOB CTEMEHHBIX M JOrapuPMUUICCKUX
GyHKIMI

Tema 3.
IIpsimble 1
IJIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue y4eOHOro MaTepuaJia

B3aumHOe  pacmonokeHme ~— ABYX ~— OpAMBIX B
npoctpaHcTBe. [lapannenbHOCTh NPSIMOM U MIIOCKOCTH.
[TapamrensHOCTh IIIOCKOCTEH. IlepneHAMKYISIPHOCTH
HPSIMOM U IIJIOCKOCTH.

[lepnieHauKyIAp ¥ HAKIOHHASL. YTOI MEXIY NPAMOU H
IJIOCKOCTBIO.  JIByrpaHHbBI  yroa. VYrosn Mexay
IUIOCKOCTSIMU. [leprnenANKyIIPHOCTD JIBYX
mwiockocte.  ['eomerpuueckue  mpeoOpa3zoBaHuUs
MIPOCTPAHCTBA: MapaJJIEIbHBIA IEPEHOC, CUMMETPUS
OTHOCUTEIILHO IUIOCKOCTH. [NapannensHoe
npoekTupoBanue. M300pakeHue NPOCTPaHCTBEHHBIX

¢uryp

l'[paRaneCKne 3AHATHUSA

[TapannenbHOCTh MpPAMOM W TIJIOCKOCTH. B3aumHoe
pacCIoNOKEHUE NPAMBIX B IPOCTPAHCTBE, YIOJ MEXKIY
npsmeiMu. [leprieHauKkynsp U HakiOHHas. Pemienue
3a7ad  Ha TPUMEHEHHE 10 TEOpEeMBI O TpeX
MEPIEHINKYIIApax

®opMynMpOBKa U TPHUBEACHUE JI0KA3aTEJIbCTB IPU3HAKOB
B3aMMHOTO  PaclOJIOKEHUS  TPSMBIX W IJIOCKOCTEM.
PacniosHaBaHue Ha YepTekax U MOJENIX Pa3IMUHBIX CIIydacB
B3aMMHOTO  PacloNIOKEHUs TNPSAMBIX W IJIOCKOCTEH,
apryMEHTHUPOBAHHUE CBOUX CYyXJAeHHH. DopMylnpoBaHUE
ONpeAeNeHU, NPHU3HAKOB U CBOWCTB MNapajuIeIbHBIX U
MEPNEHINKYIISAPHBIX IJIOCKOCTEH, NBYTPAHHBIX M JTMHEWHBIX
yraoB. BrINoMHEHHE MOCTPOECHHS YIIOB MEXAY HPSIMBIMH,
MPSIMOM M TUIOCKOCTBIO, MEXy TNTIOCKOCTSIMU TI0 OMMCAaHUIO U
pacro3HaBaHNE UX Ha MOJETAX.

IIpuMeHeHne NpU3HAKOB U CBOMCTB PaCIIONOXKEHUS IPSIMBIX U
TUTOCKOCTEW MpU pelieHny 3a1a4d. M3o0paxkeHne Ha pUCyHKax
U KOHCTPYMpPOBAaHME Ha MOJEIAX MEPNEeHIUKYIIPOB U
HaKJIOHHBIX K  IUIOCKOCTH, TMpPSMBIX, TMapajielbHbIX
TUIOCKOCTEH, YIJIOB MEXAy TNPAMOM ¥ IUIOCKOCTBIO U
000CHOBaHUE MTOCTPOCHHUSI.

Pemenne 3ama4 Ha BBIYMCICHHE T'€OMETPUYECKHX BEJIMYMH.
OnucsIBaHNE PACCTOSHUSA OT TOYKH /10 INIOCKOCTH, OT MPSIMOMN
bi(s) IUIOCKOCTH, MEXTY TJIOCKOCTSIMH, MEXITy
CKpEIIMBAIOIUMHCS NPSAMBIMH, MEXAYy NPOU3BOJBHBIMU
¢urypamu B mpoctpaHcTBe.  DopmynmpoBaHue U
JIOKa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSIHUAX(TEOpeM
CyIIIECTBOBaHMUS, CBOHCTBa).M300pakeHne Ha dYepTexkax u
MOJIEJISIX PAcCTOSIHASL KM OOOCHOBaHME CBOMX CYXKJICHHH.

OK 1-5
JIP 4,10




OmnpeneneHre W BBIYUCIEHUE PACCTOSHUM B TPOCTPAHCTBE.
[Mpumenenue GopMysa U TEOpEM IUIAHUMETPUU IS PEIICHUS
3amad. O3HAaKOMJICHWME C TMOHATHEM  IapauIebHOrO
npoektupoBanuss u ero CpoiictBamu. [IpumeHeHue teopuu
IUIs1 00OCHOBAHMS TIOCTPOCHHUN W BEIYHCIICHUH.
ApryMEHTUpPOBaHHE CBOUX CYXACHHH O  B3aUMHOM
PacToI0KEeHUH TPOCTPAHCTBEHHBIX (QUTYD

Tema 4. Copaepxanne yueOHOr0 MaTepHaJa Wzyuenne mnpaBuia KOMOMHATOPHKH W TNPHUMEHEHHE TNIpH OK 1-5
KomOunatopuka | OCHOBHbIC TOHATUS KOMOWHATOPHKH. 3amaud Ha peleHnd KOMOMHATOPHBIX 3a/1a4. PemeHne KOMOMHATOPHBIX JIP 4, 10
MOJCYET  YHMCclIa  pa3sMEUICHUH,  IEePecTaHOBOK, 3aJjad METOAOM Iepedopa M MO MpPaBUIy YMHOXKCHHMS.
codyeTaHnid. Pemenue 3amau Ha mepeOOp BapHaHTOB. O3zHakoMiIeHHE c HMOHATHAMH KOMOWHATOPUKU:
®opmyna 6uHoma HeroToHa. pasMCIICHUsIMH,  COYETAHUSMH,  [EpeCTaHOBKAMH U
CgoiicTBa OMHOMHUHAJILHBIX KO3 UITUCHTOB. (hopMynamMu IS KX BBIYUCIICHISL.
Tpeyronpauk [lackans (Jlexmusi-quanor). OOpsicHeHHe W mNpuMeHeHHe GOpPMYNT UIsl  BBIYMCICHUS
IIpakTnyecKkue 3aHATHS pasMeIleHni, IMEPecTaHOBOK M COYETAHMH NpPU PEIICHUH
Hcropust  pasButus  KomOuHartopuku. IlpaBuia 3agay.  OsHakomsieHne ¢ OuHomoM  HploToHa M
KOMOHMHATOPHUKH. PerieHrne KoOMOMHATOPHBIX 33134 TpeyronbHukoM [lackans. PemieHue nmpakThuyeckux 3agad C
Pa3MmelneHus, COYETaHHS M IIEPECTAHOBKU. BUHOM WCTIOJIb30BaHUEM TOHITHUH U MPAaBUII KOMOMHATOPHKH
Herotona u tpeyronsnuk Iackans (Koioksuym)
Tema 5. Coaepxanne yueOHOr0 MaTepHuaJia O3HakoOMJIEHHE C MOHATHEM BeKTopa. V3ydeHue aexapToBOU OK 1-5
Koopnunater n [IpsmoyronpHast (mexkaproBa) cHUCTeMa KOOpPAWHAT B CHUCTEMBl KOOpPIMHAT B HPOCTPAHCTBE, HOCTPOCHHE IO JIP 4, 10
BEKTOPHI npoctpancTBe. DopMyna pacCTOSHUS MEXKAY ABYMS 3aJJaHHBIM KOOPJMHATaM TOYEK M IUIOCKOCTEH, HaXOXKIECHHE

TOUKaMH. YpaBHeHUs cepsl,

Bekropel. Moaynbs BekTopa. PaBeHCTBO BEKTOpPOB.
CrnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpAa Ha YHUCIIO.
Pa3noxenne BekTOpa 1Mo HaIpPaBIEHUAM. YTOJ MEXIY
IByMsL BekTopamu. IIpoexkumss BekTopa Ha OCh.
Koopaunatelr BekTopa. CkanspHOE IPOU3BEICHHUE
BEKTOPOB.

Hcnonp3oBaHue KOOPAUHAT U BEKTOPOB IIPU PELLICHUA
MaTE€MAaTHYECKHUX U MPUKIIAJHBIX 33]1a4.

IIpakTHYecKue 3aHATHS

[Ipu3HaKu B3aMMHOIO PACHOJIOKEHUS MPSIMBIX. YTOJ
MEXIy HpsAMbIMU. B3anMHOE pacrosniokeHue NpsMbIX
n 1ulockocTed. llepneHAuMKynssp W HaKJIOHHas K
IUIOCKOCTH. YTOJd MEXIy MNpsAMOH M IIIOCKOCTBIO.
TeopeMbl O B3aUMHOM pPacCHOJIOKEHUM MPSAMOM H
IIOCKOCTH. Teopema o0 Tpex MNEpHEHIUKYISAPaXx.
[TpusHaku u CBOMCTBa  MapaJuIeIbHBIX u

KOOpAMHAT ToueK. HaxoxJeHue ypaBHEHUH OKpPYKHOCTH,
chephl, IUIOCKOCTH. BBIUMCIIEHHE pacCTOSHUN — MEXIy
TOYKAMH.

N3yyeHue CBOMCTB BEKTOPHBIX BEJIUYHH, ITPABUI PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, ITPaBUII HAXOXKACHUS
KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, NpaBUI ACHCTBUH C
BEKTOPAMH, 33JaHHBIMH KoopAnHaTamu. [Ipumenenne teopun
IIPU PELIEHUH 3a7]a4 Ha JEHCTBUS C BEKTOpaMH.

N3ydeHne ckaiasipHOro MpoU3BENCHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUS NpSAMON U IUIOCKOCTH. [IpriMeHeHne Teopuu mpH
pellleHNH 3a/lady Ha JEWUCTBUS C BEKTOPAMH, KOOPJAUHATHBIN
METOJl, NPUMEHEHHE BEKTOPOB JUIsI BBIYHCIECHUS BEJIUYUH
YII0B M paccTosgHuM. O3HAaKOMIIEHHE C J0Ka3aTelbCTBAMHU
TEOPEM CTEPEOMETPHUHU O B3aUMHOM PACIOJI0KEHUHN MIPSIMBIX U
IIJIOCKOCTEN € UCII0JIb30BAHUEM BEKTOPOB
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NEePHNEHANKYIIAPHBIX —IIockocTe. PaccrosHue ot
TOYKHM [0 IUIOCKOCTH, OT MNOPAMOM [0 IUIOCKOCTH,
paccTtosiHue MEXY MJIOCKOCTSIMH, MEXIY
CKPEIIMBAIOIINMUCA MPSIMBIMH, MEXKITY
MIPOM3BOIBHBIMH (PUTypaMH B IPOCTPAHCTBE.
ITapannensHo€e TPOSKTUPOBAHME M €ro CBOMCTBA.
Bexropsl. [lelicTBus ¢ BekTopaMmHu. [lekapToBa cuctema
KOOPJAMHAT B IIPOCTPAHCTBE.

YpaBHeHHE  OKPYXHOCTH,  c(epbl, IUIOCKOCTH.
Paccrosnue mexny Toukamu. JIeHCTBUS C BEKTOpaMH,
3aIaHHBIMU KoopauHaTtaMu. CKasIpHOE TTPOU3BEACHHUE

BEKTOpOB. BekTropHoe  ypaBHeHHUE OpAMOH U
IUIOCKOCTH. Ucnons3oBanue BEKTOPOB npu
JI0Ka3aTeNbCTBE TEOPEM
CTEPEOMETPHH.
Tema 6. Coaep:xanue y4eOHOro MaTepuaJia 4 W3ydeHne pannaHHOrO METOAA M3MEPEHHs YIJIOB BpalllCHUS OK 1-5
OCHOBBI Pagnannas mepa yria. BpamarenbHoe JBHXEHUE. U HMX CBSI3M C TIpagycHO Mepoil. M3o0pakeHue yriion JIP 4,10
TpUroHoMeTpur | CMHyC, KOCHHYC, TAaHT€HC M KOTaHTEHC YHCIa. BpallleHUus1 Ha OKPYKHOCTH, COOTHECEHHE BEIMYUHBI yTia C
@®opMynbl  npuBencHUs.  DOpPMyNBI  CIOKEHHUS. ero pacnonoxkeHneM. @OOpMyIHpPOBaHUE  OINpPENEIECHUN
@opmynsl  ynsoeHus.  llpeoOpazoBanne  cymMMEI TPUTOHOMETPUYECKUX (QYHKIMH Ui yIJIOB TOBOPOTa H
TPUTOHOMETPUYECKUX (YHKIHMA B TPOHM3BEJACHHE U OCTPBIX YTJIOB IPSMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSICHEHUE
IPOU3BEJICHUS B CYMMY X B3aMMOCBSI3H. [Ipumenenne OCHOBHBIX
IpakTHyecKkne 3aHATHS 3 TPUTOHOMETPUYECKUX TOXKAECTB JJISI BBIYMCICHUS 3HAYCHUH
OcCHOBHBIE TPUTOHOMETPUUYECKHE TOXJIECTBA, TPUTOHOMETPUYCCKUX (PYHKIIUU 10 OAHOHN U3 HuX. M3ydyeHue
(GopMynbl  CIOKEHHS, YIBOEHHUs, MNPeoOpa3oBaHUe OCHOBHBIX (OPMYJl TPUTOHOMETPUU: (POPMYIBI CIOXKEHUS,
CyMMBI TPUTOHOMETPUIECKHUX yHKUMH B YIBOEHHUS, NPEOOpa3oBaHUSI CYMMBI TPUTOHOMETPHUECKUX
NPOM3BE/ICHHE,  NPEOOPA3OBAHUE  NPOU3BENCHHS (GyHKIMI B TpPOW3BEIACHHE M MPOU3BEICHUS B CyMMYy H
TDHFOH;)MeTpI/IHeCKI/IX ¢byHknuit B cymmy (MosroBoi NpHMEHEHHE rpH BEIHCIICHUMI SHAYCHILSI
E;ZES;’M KOHTpONbHAS paGoTa 32 1 cemecTp TPUTOHOMETPHMECKOTO  BEIPAXEHHS M YNPOIIEHUA  €ro.
O3HakOMJIEHHE CO CBOICTBaMH CHMMETPUM TOYEK Ha
€MHUYHOW OKPY)KHOCTH W TIPUMEHEHHWE WX Ui BBIBOJA
(dhopMyn npuBeeHUS
2 cemecTp
IIponosrxkenne Coaepxanne yueOHOr0 MaTepHaJia 3 Pemienne mo QopMmynaMm M TPUTOHOMETPHUYECKOMY KpPYyTry OK 1-5
Tema 6. IIpocreiiine  TPUrOHOMETPUYECKHUE  ypaBHEHMSL. MPOCTEUIINX TPUTOHOMETPUUECKUX ypaBHEeHUM. [Ipumenenue JIP 4,10
OcHOBBI [Ipocreiimme TpUroHOMETpUYECKUE HEPABEHCTBA. o0ImMX METOJIOB pellleHHs YpaBHEHMH (IpUBEIEHHE K
TpuronoMerpun | ObpaTHbIe TPUTOHOMETPUYECKHE ¢$yHKIUM. JUHEWMHOMY,  KBaJpaTHOMY, METOJA  pasJOXKEHWs  Ha
ApKCUHYC, apKKOCHHYC, apkraHrerc (Jlexmus- MHOXUTENIM, 3aMEHbl  IEePEeMEHHOH) Tph  pEelIeHuH

BH3YyaJTN3AIIHS).

TPUTOHOMETPUUYECKUX YPABHEHUH.
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IIpakTHYecKkue 3aHATHUS 4 YMeHue oOTMeuaTh Ha Kpyre pelIeHHs MPOCTEHUIINX
[Ipocreiiive TPUTOHOMETPUYECKUE YpaBHEHUS U TPUTOHOMETPHUECKHX  HepaBeHCTB  (O3HaKOMIIEHHE  C
HEpaBEHCTBA. MOHSATHEM OOPATHBIX TPUTOHOMETPHUYCCKUX (DYHKITHI.
OOpaTHbIe TPUTOHOMETPUYECKHUE (DYHKIMH: apKCHHYC, Nzyuenue onpeeacHui apKCUHYCa, apKKOCHHYCAa,
ApPKKOCUHYC, apKTaHI€HC apKTaHreHca 4ucia, (popMynnpoBaHHEe HX, H300paKEeHHE Ha
€IUHUYHOM OKPYXHOCTH, IPUMEHEHUE TIpU PpPEULICHUU
YpaBHEHUH
Tema 7. Copaeprxanue yuedOHOro MaTepuasia 3 O3HakOMJIEHHE C TIOHSATHEM Trpaduka, OIpeeIeHre OK 1-5
DyHKIMU 1 Oynukiwmu (Jlekuusa-auanor). O6nacts onpeaeieHus u TPUHAIEKHOCTH TOUKM rpaduky dymkuuu. OnpenesneHue JIP 4, 10
rpaduku MHO’KECTBO 3HaUeHM; rpaduk (yHKIHH, TOCTPOSHHUE mo ¢opMylie MpOoCTeHIell 3aBHCHUMOCTH, BHJA €€ rpaduka.
rpagukoB  (QYHKUMi,  3aJaHHBIX  Pa3IMYHBEIMH Bripaxxenne mo ¢opmyne oJHON MMEPEeMEHHON depe3 IpyTHe.
cnocobamu. CBoiicTBa (QyHKIMH. MOHOTOHHOCTb, O3HaKOMJICHHE C onpeeiacHreM (QyHKIUU, GopMyTUpOBaHKE
YeTHOCTb, HEYETHOCTb, OTPaHUYEHHOCTb, ero. Haxoxnenue oOnactu ompeaencHus u  001acTu
HEPHOANYHOCTb.  IIpOMEXKYTKM  BO3pacTaHus M 3HaueHni  ¢QyHKIuH. O3HAKOMIIEHHE C  TIpUMepaMu
y6I>IBaHI/ISI, HauOoJbllIee W HauMeHbIIee 3HAYCHUS, (I)YHKLII/IOHaJ'II:HLIX 3aBUCUMOCTENA B PCaJIbHBIX ITpoHEccax U3
TOYKH JKCTpEMyMa. Fpa(i)y[quKa;[ HHTEpIpETALU. CMCKHBIX IPEAMCTOB. O3HakoOMIIEHHE C JOKa3aTCIbHbBIMN
[IpuMepbl  (QYHKUMOHANBHBIX  3aBHCHMOCTEH B pPacCyXKIIEHUSIMH  HEKOTOPBIX  CBOWCTB  JIMHEHHOU U
PEATBHBIX MPOLIECCAX U SABJICHUAX. ApHpMETHYECKHE KBA/IDATUYHOW  QYHKIMHA,  TIPOBEJCHHE  UCCIENOBAHUS
onepanuu HaJ QYHKIUAMU. JIMHEHHOM, KYCOYHO-JIMHEHHOW,  JIPOOHO-TUHEHHOH U
Crnoxnast ¢ynkmus (komnosunus). I[lpeodpazoBanus KBaJpaTUUHON  (yHKUMH, NOCTpoeHHe WX TIpadHKOB.
rpajuxoB  (ITpoGnemuas nekums). IlapamnenbHblii Iloctpoenne um urenue rpadukoB QyHkuuid. Mcciemoanue
MEPEeHOC, CUMMETPHUSI OTHOCUTEIBLHO OCEHl KOOpAMHAT (byHKIII/H/I- O3HakoMJIEHUE C IIOHSATHEM TI'apMOHHUYECKUX
U CHMMETpHS OTHOCHTEIBHO Hayala KOOPIHMHAT, KOoJeOaHUM M TpUMEpaMU TapMOHHMYECKUX KOJICOAHWH jist
CUMMETpHUA OTHOCHUTEIILHO HpHMOﬁ y =X, pacTsbKeHune OIMIMCAaHUs IMTPOUCCCOB B (1)I/I3I/IKC U Apyrux 00J1acTIX 3HAHMSL.
U CKaTHE BJIOJb OCEH KOOPAUHAT O3HaKoOMJIEHHE C TOHITHEM Pa3pbIBHOH MEPUOIUYECKOM
IpakTHYecKHe 3aHATHS 4 ¢dyHKIMH, GOPMYJIUPOBAHUE CBONCTB TAHICHCA U KOTAHTCHCA,
HpHMepH 3aBUCUMOCTEN MEXAy IIEpEeMEHHBIMH B MNOCTPOCHHUE UX Fpa(l)I/IKOB. HpI/IMeHeHlfle CBOICTB (bYHKHHﬁ
peampHBIX TpoIleccaX U3 CMEXHBIX IPEIMETOB JUTSL CPaBHEHUWS 3HAYEHUU TPUTOHOMETPUYECKHX (DYHKITHH,
(Komnoksuym). Onpenenenne ¢pynkumid. [loctpoenue pElIEeHHS] TPUTOHOMETPUUYECKUX YPABHEHUH.
u urenue rpaduxoB (QyHkuuii. McciaemoBanue
¢yakun.  CBoiicTBa  JHHEWHOW, KBaJpaTUYHOM,
KYCOYHO-IMHEHHOW W JpOOHO-IMHEHHOW (QYHKIIHH.
HenpepriBable u nepuonnveckue GyHkimu. CBOHCTBA
Y rpad)vKu CHHYyCa, KOCUHYCa, TAHTE€HCA M KOTaHTeHCa.
Obpatnple ¢yHkimu W ux rpaduku. OOpaTHbIC
TpuroHoMmerpudeckue ¢yHknuu. IIpeoOpazoBaHus
rpadpuka QyHKiuu. [apMoHMYEeCKHEe  KoJeOaHus.
[TpuknagHsie 3a1a4n.
Tema 8. Conep:xanue y4eOHOro MaTepuasia 3 Ommcanne W XapaKTepUCTUKA  Pa3jUYHBIX  BUIOB OK 1-5
MHOrorpaHHuKu u MHOT'OI'PaHHUKOB, MEPEUMCICHUE UX DIEMEHTOB M CBOMCTB. JIP 4, 10
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KpYTJIbIE TeTa

Bepmunsl, pebpa, rpann MHororpaHHuka. [Ipusma.
IIpsmas u naxnonnasa npuszma. IlpaBuibHas npuzma.
[Mapamnenenumnen. Kyo6.

IImpamupa. IlpaBunpHas nupamMuna. YcCedeHHas
mupamuaa (Jlekmms-auanor). Terpasap. CummeTpun B
KyOe, B MapaiUlelienumnene, B NpU3Me W MHPAMHUIE.
Ceuenus kyba, npusMsl 1 upamusl. [Ipencrasnenue
0 TIPaBHIBHBIX MHOTOTpaHHHKaxX (Terpasape, Kyoe,
OKTadape, AoAeKa’ape u wuKocayape). Unmwmsmp wu
KOHyc. YceueHHbIH KoHyc. (OcCHOBaHHE, BBICOTA,

0OKOBasi TMOBEPXHOCTh, OOpa3yInas, pa3BepTKa.
OceBble  ceueHHsT H  CEYEHHs, IapajiebHbIC
OCHOBAHHUIO.

[lap u cdepa, ux cedenus. KacarenbHas mI0CKOCTb K
chepe. OO0pem m ero wm3MmepeHue. HTErpanapHAsA
dbopmyna  obwema. Dopmymel  o0bema  KyOa,
MIPSIMOYTOJIBHOTO MapaJuIeNIenuIena, MIPU3MBIL,
mwmHapa (IIpoGiemHas nekuus).

@opmynsl 00beMa mHpaMHIBI U KoHyca. DopMyIisl

I/I306pa)KCHI/I€ MHOTOTPAaHHUKOB U BBITIOJIHCHUEC IMOCTPOCHUSA
Ha I/1306pa)KeHI/I$IX 1 MOJCIAX MHOI'OI'PpaHHHUKOB. Brruncnenue
JIMHEHHBIX 3JIECMCHTOB U YIJI0B B MNPOCTPAHCTBECHHBIX

KOH(QUTYpalusiX, apryMEHTHPOBAHHE CBOMX CYXXJCHHI.
XapakTepucTika W W300pakKeHHE CEYCHHS, BBIYHCIICHHE
momanen  mosepxHocter.  IloctpoeHne  mpocTeHux

ceueHui KyOa, mpu3Mbl, nupaMuabl. [Ipumenenne gakToB u
cBeieHUM un3 IulaHuMeTpud. O3HaKOMJIEHHWE C BUAAMHU
CUMMETPHUH B MPOCTPAHCTBE, (HOPMYITUPOBAHUE OTIPENEICHAN
U CBOMCTB. XapaKkTepUCTHKa CHUMMETPUM Tl BpalleHUd U
MHOI'OI'PaHHUKOB. IIpHMEHEHHE CBOWCTB CHMMETPUU IIPU
pemennn 3amad. Vcmonp3oBaHHWe MPHOOPETEHHBIX 3HAHUN
JUISL MCCIIEOBAaHUS M MOJICIMPOBAHMUA HECIOXKHBIX 3a/ad.
N300pakeHne OCHOBHBIX MHOTOTPAHHHKOB M BBINIOJHEHUE
PUCYHKOB

0 yCJIOBUAM 3aaad. O3HaKOMJIEHUE C BUJAMH Tell BpalleHHUs,
(dhopMyupoBaHue 1504 OonpeAeIeHu i 51 CBOWCTB.
®opMyIHpOBaHUE TEOPEM O CEUEHHH IIapa IMJIOCKOCThIO U
IUIOCKOCTH, KacaTelbHOU K cdepe.

IIoUiaAd MOBEPXHOCTEM NMIMHApPa U  KOHYyca. XapakTepucTHKa ¢ HM300pakeHHE Teld BpalleHUs, WX
dopmynel 00beMa I1apa 1 mwionaau chepsl pa3BepTKH, ceueHHs. PemeHwe 3agady Ha TOCTPOEHHE
IIpakTHYecKkue 3aHATHUS 4 CEYEHHNH, BBIYMCICHUE JUIMH, PACCTOSHUM, YIJ0B, TUIOMAACH.
[Toctpoenue n300paxeHuit MHOTOTPaHHUKOB [IpoBeieHue I0Ka3aTENbHBIX PACCYKIACHUH
(Mogzrogo#i mtypm) IIpU pelIeHHU 3a1ad. [IpumeHeHue CBONCTB CUMMETpPUU IIPU
Pemenne 3amad HaA  BBIYUCIIEHWE  IUIOIIALEH pelieHny 3aJad Ha Tejla BpalleHHs, KOMOMHALUIO Tell.
MOBEPXHOCTEH ¥ OOBEMOB  MHOT'OIPaHHHKOB. N300pakeHHE OCHOBHBIX KpYIJIBIX Tell M BBIIOJHEHUE
Brruucnenue wiomanaei 1 00beMOB TEN BpallCHUs pUCYHKAa IO YCIOBUIO 3amaud. PemeHune 3agad Ha
BBIUUCIICHHE IUIOIAACH TUIOCKMX (UTYp C NpHUMEHEHHEM
COOTBETCTBYIOIIMX (opMyn U (akTOB U3 IUIAHUMETPHU.
Nzyaenne TEOpeM 0 BBIYHCIICHUN 00BeMOB
MPOCTPAHCTBEHHBIX TeJ, pElIeHHe 3ajjad Ha NPUMEHEHHE
¢dopmyn BbruHcIeHUST 00bemMoB. W3yuenuwe Qopmyn s
BBIUMCJIEHHS IUIOIAeH MOBEPXHOCTEH MHOTOTPAHHUKOB U
Tenx BpameHus. O3HAKOMIIEHWE C METOJOM BBIYHCICHHS
IIOIAAX TOBepXHOCTH cepbl. Pemenne 3amay  Ha
BBIUMCJIEHHE IUIOMAAEH TIOBEPXHOCTH IPOCTPAHCTBEHHBIX
Te
Tema 9. Coaep:xanue y4eOHOro MaTepuaJa 3 O3HaKOMIICHHE C TMOHATAEM YHCIIOBOM IMOCIICIOBATEIIHHOCTH, OK 1-5
Hauana CrocoObl  3amaHMs W CBOMCTBa  YHCJIOBBIX cnocobaMM ee 3aJaHusl, BBIYMCICHUSMH €€ WICHOB. JIP 4, 10
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MaTeMaTH4YecKoro | mocienoBaTenbHocTel (Jlekuus-susyanuzamus). O3HaKOMJICHHE C BBIYHCICHHEM CYMMBI OECKOHEYHOTO
aHanu3a CyMmMupoBaHue mocienoBaTenbHocTed. beckoneuno YHCJIOBOTO psAda Ha MNPUMEPE BBIYUCICHUS CYMMBbI
yOBIBatoIIas reoMeTpruecKas MPOrpeccus U ee CyMma. OeckOHEYHO YOBIBAIOIICH TIeOMETPUYECKON MpOorpeccuu.
[onstue 0 MIPOU3BOAHOMN ¢byHKINH, ee Pemienne 3amau  Ha npuMeHeHHE  (GOPMYNBI  CyMMBI
TCOMETPUUICCKAN W (U3HYECKUH CMBICH. YpaBHCHHE OecKOHEYHO YyOBIBAIOIIEW TeOMETPHUYECKON MPOTPECCHH.
KacatenpbHON K rpaduky ¢yskmum. IlpomsBomHbe O3HakOMJIEHHE C TMOHATHEM TIPOW3BOMHOW. I3ydenme wu
CYMMBI, pa3HOCTH, (dopMynupoBaHHE €€ MEXaHHYECKOr0 M TeOMETPHUYECKOro
Ipou3BeneHUs], 4dacTHble. lIpon3BoaHBIE OCHOBHBIX CMBICJIA, U3YYEHHE AITOPUTMa BBIUMCICHUS MPOU3BOAHOM Ha
aneMeHTapHbIX ¢GyHKIuA. [IpuMeHeHne mpon3BOIHON MpUMEPE BBIYUCICHHUSI MTHOBEHHOH CKOPOCTH U YIJIOBOTO
K MCCIIEOBaHUIO (QYHKIMHA M MOCTPOCHUIO TpaduKOB ko3 duLmenTa KacaTeIbHOH.
(Jlexuusa-suzyanuzanus). [Ipumepsl ucnoiap30BaHUA CocraBieHue ypaBHEHHUS KacaTelbHOH B OOIIEM BHJE.
MIPOM3BOJHOM Il HAXOXKIACHUS HAMTYUILIEro PEeLIeHuUs YcBoenne — mpaBun  auddepeHUIUpOBaHHSA,  TaOIMIBI
B NpPUKJIAIHBIX 3amadyax. Bropasg npousBoaHas, ee MPOM3BOJHBIX DJIEMEHTAPHBIX (YHKUUH, NMPUMEHEHUE s
reoMeTpuueckuii U ¢pusndeckuii cMmpica. Haxoxnenne TuQpepeHInpoBaHUS
CKOPOCTH [UIsl TpoIlecca, 3aJaHHOTO (HOpMyIIoH wu (YHKIIMA, COCTaBIeHHsI YpaBHEHHUs KacaTenbHOW. V3ydeHue
rpadukom. TEOpEeM O CBS3H CBOWCTB (YHKIIMM © TPOU3BOIHOM,
IIpakTHYecKue 3aHATHS 4 ¢dopmynupoBka ux. IIpoBefieHHEe C MOMOIIBIO MPOU3BOAHOM
YuciioBas TIOCIIE0BATENLHOCTD, CIOCOObI €€ 3a/1aHusl, MCCIIEI0BAHHUS Gynxmu, 3a/1aHHOM (Gopmyoii.
BBIYHCIICHHS 4WIEHOB TMocieaoBarenbHoCTh. [lpemen VcTanoBneHne CBA3M CBOMCTB (D)YHKIMH U IPOM3BOAHON IO
MOCJICAOBATEILHOCTH. beckoneuno yOBIBaroOIIast ux rpadukam. IlpuMeHeHue NPOM3BOAHON Ui pPEIIEHMS
reoMeTpuyeckas mporpeccusl. 3aJjad  Ha HaXOXJCHHE HauOOJIBIIEr0o, HAUMEHBIIEro
[Ipon3BogHas: MEXaHMYECKMH M TIeOMETPUYECKHH 3HAYCHHUA U HA HAXOXACHUE DKCTpPEMyMa.
cmbict  mpou3BonHOW  (KosutokBuym). YpaBHeHHe
KacaTenbHOH B oOmem Buae. [IpaBuina u dopmysbl
mddepeHInpoBaHys, Tabnuma TIPOM3BOIHBIX
aJIeMeHTapHbIX (GyHKuuil. MccnenoBanue (yHKUuMM C
MOMOIIBI0 pou3BOAHOM. Haxoxxnenue Hambosbliero,
HaWMEHBIIIEr0 3HAYEHUS M IKCTPEMAJIbHBIX 3HAYEHHH
¢dbysaxn (Mo3roBo# mrypm).
Tema 10. Copaepxanne yueOHOr0 MaTepHaJIa 3 O3HakoMJIeHHE C TIOHSATHEM HHTErpajga U IepBOOOPa3HOM. OK 1-5
MNurerpain u ero [IpuMeHeHue  ONpENENeHHOr0  MHTerpaja  Jyisd Nzydenne npaBuia BEIYUCIEHUS NMEPBOOOPA3HON U TEOPEMBI JIP 4,10
NPUMEHEHNE HAXOXIEHUS IUIOIIAAY KPUBOJIMHEMHON Tpameunum. Herorona — JleiiOHuna. Pemienne 3azad  Ha  CBS3b
Popmyna Herorona—1Jleiibuuua. [pumepsr nepBooOpa3HOii ¥ ee  MPOU3BOAHOM,  BBIYKMCICHUC
NPUMEHEHNA HHTErpaia B pU3MKe U reoMeTpuM nepBooOpa3Hol i naHHOM ¢(yHkumu. Pemenue 3amayd Ha
IIpakTHYecKue 3aHATHS 2

Wuterpan u mepBoobOpasnasi. Teopema HproToHa—
Jleiitonuna. Ilpumenenne uHTErpanga K BBIYMCICHHIO
(dbm3udeckux BenuuuH U mwiomasei (Komoksuym).

MpPUMEHEHUE MHTerpajga JUIsl BBIYUCICHHUS (U3NIECKUX
BEJIMYMH U IUIOINAIEN
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Tema 11. Copaepxanne yueOHOr0 MaTepHaJia 3 N3ydyeHne  KIacCMUECKOrO  OMNpPEAETeHHsS  BEPOSTHOCTH, OK 1-5
Onementsl Teopun | CoObITHE, BEPOATHOCTH COOBITHSA, CIOXKEHHE H CBOICTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH. JIP 4,10
BeposTHOCTeH u | YMHOXeHne BepositHoctedl  (IIpoGmemuast  nexiys). PaccmoTpenre  NpuMEpPOB  BBIYMCIECHUS  BEPOSTHOCTEMN.
MaTemaTiyeckoii | [IPE/ICTABICHUE  JAHHBIX  (TAONMUBL,  THArpaMMBI, Pemenne 3amau Ha BBIYKMCIICHHE BEPOSTHOCTEH COOBITHIA.
CTATHUCTHKH rpadukn) (Jlexuus anasor) O3HaKOMJIGHHE C TIPEICTABICHUEM UHCIOBHIX JAHHBIX M HX
IIpakTHyecKue 3aHATHS _ 2 XapAKTEPHCTHKAMIL
Kﬂaccnqecmf: ONpPCACIICHAC BCPOATHOCTH, CBOMCTEA Pemienne mpakTudeckux 3afad Ha OOpabdOTKY YHCIOBBIX
BEPOSITHOCTEH, TEOpeMa O CyMME BEpOSTHOCTEH.
Brruucnenune BepositHocTed. IlpukiagHele  3agaun JIAHHBIX, BHITHCIICHHC X XapAKTCPHCTHI
(Mogroso#t  mtypMm). llpeacraBnenwe  4HCIOBBIX
naHHbIxX. [Tpuknagaele 3a1a4n
Tema 12. Conep:kanue y4eOHOro MmaTepuasa 4 O3HaKoOMJIEHHE C MOPOCTEUIIMMU CBEACHUSIMH O KOPHIX OK 1-5
VYpaBHeHuUs 1 YpaBHEHUs U CUCTEMBbl ypaBHEHMH. PanmoHalbHBIE, anreOpanvyeckux ypaBHCHHH, TIOHATHUSMH HCCIECIOBaHUS JIP 4,10
HEpPaBEHCTBA HppallOHAJIBHBIC, ITOKa3aTeJIbHBIC H YpaBHEHUH U cHCTeM ypaBHeHUH. H3ydeHue Teopuu
TPUTOHOMETPHYECKHE YPAaBHEHHs 1 CHCTeMbI (JIekius- PaBHOCHIILHOCTH YpaBHEHHH M ee mpuMeHeHus. [loBToperue
JUAIIOr). N 3allUCH  pelIeHHs CTAaHJApTHBIX YpaBHEHUH, MpPHEMOB
PaBHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. 6 "
OCHOBHbIC UDHCMBI WX DONICHWA (DARIONCHEG HA MpeoOpa3oBaHusl ypaBHEHUM A CBEJIEHUS K CTaHIApPTHOMY
MHOXHTGIH, BBCICHHE  HOBHIX  HEH3BECTHBIX, ypaBHeHHIO. PelieHne panyoHaIbHBIX, HppALHOHATBHEIX,
I0/ICTaHOBKa, rpa)HueCKHii METO). MOKA3aTeNbHBIX M TPUTOHOMETPUYECKHX YPaBHEHUM H
HepaBencTBa.  PanpoHanbHBIE, — HMPPALMOHAJIBHEIE, cucteM. Mcnonb3oBaHue CBOWCTB U rpadukoB QyHKIUH aJis
MOKa3aTeNbHbIE U Mpu2oHoMempuyecKue HEPaBeHCTRA. pemenus ypaBHeHHil. [loBTOpeHHE OCHOBHBIX TPHEMOB
OcHoBuble mpuemsl ux pemenust (IIpoOGnemHas pewienus cucteM. PemieHne ypaBHEHUI ¢ IPUMEHEHHEM BCEX
JICKIIHS). MIPUEMOB (Pa3IOKEHHS
Hcnons3oBanne CBOﬁCvTB v TpaduKoB QYHKUMA pH Ha  MHOXHUTEJIH, BBEJICHUS HOBBIX HEU3BECTHBIX,
PCIICHAN  ypaBHCHUM ~ W HCPABCHCTB. MeTOEL MOJCTaHOBKH, TIpaduyeckoro merona). Pemenue cucrem
uHTEepBasoB.  M300pakeHWe Ha  KOOPIUHATHON o
" o YpaBHEHUH C IPUMEHEHUEM PA3JIUYHBIX CIIOCOOOB.
IITOCKOCTH « MHOMECTBA ~PEINCHHH  YPAasHemun o O3HakoMJICHHE C OOIIMMH BOTIPOCaMH pElICHUsS] HEPaBEHCTB
HEPABEHCTB C IBYMS IIEPEMEHHBIMHU U UX CUCTEM. . -
[IprMeHEHHE MaTEMATHYECKUX METOIOB JUIS PELICHHS M HCIOJb30BAHME CBOWCTB U rpaukoB GyHKUMH IpH
COZIEpXKATENbHBIX 33Ja4 W3 Pa3JIUYHBIX O6HaCTeﬁ pelmi€eHUN HCPABCHCTB. Permtenune HCPABCHCTB H CHUCTEM
HAyK{ U MIpakTUkKH (Jlekuus-Busyanuzanusi). HEPaBEHCTB C MPUMEHEHNUEM Pa3IMYHBIX CIIOCOOOB.
WnTepriperaninss  pe3ynabTara, — y4eT — peaJbHBIX [Ipumenenne MaTeMaTHYeCKMX METOJOB U  pEIICHUs
OrpaHMYCHHU. coJepKaTeNIbHBIX 3aJad U3 Pa3iIMyHbIX OONacTeil HayKu |
IIpakTHYecKkue 3aHATHSA 2 MpaKkTUKU. VHTepnpeTupoBaHWe pe3yNbTaTOB C Yy4YETOM
Kopuu ypaBHeHmil. PABHOCUIIBHOCTD ypaBHEHHIA. peaTbHBIX OrpaHHYEHUI
[IpeoOpaszoBaHue ypaBHEHHI.
OcHOBHBIE TIPHEMEI pelIeHus] ypaBHeHHH. Pemenne
cuctem ypaBHenui (Kommoksuym).
Hcnonb3oBanue cBOWCTB U rpadukoB PyHKIMA A5
pelIeHrs ypaBHEeHHUH 1 HEPaBEHCTB
Hroro 78
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3. Yci0oBus peaju3annu 001meo0pa3oBaTebHOl y4eOHOH TUCHUIINHBI
TpeGOBaHI/Iﬂ K MaT€pUAJTBbHO-TEXHUYECCKOMY odecnevYeHuIo

Peanmuzamus  oOmieoOpazoBarebHONM  yd4eOHOW  TUCIMIUIAHBI

C0O0.01.02 Maremartuka

TpeOyeT Hannuus yaeOHOro kabuHeTa MaTeMAaTUKHU M CTATUCTHKHU.
[Tomemenue kabunera ynaoBieTBopsieT TpeOoBaHUsM CaHUTAPHO-IMHUIEMUOIOTUYECKUX
npasus 1 HopmatuBoB (Canllun 2.4.2 Ne 178-02).

HaunmenoBanue
000pyIOBaHHBIX YUCOHBIX

Ne 9 [lepeuens MaTepuaTFHOTO OCHAIIEHHSI, 000PYIOBaHIS U
| AYAITOPHH AL IPAKTIHECKIX TEXHUYECKUX CPEICTB 00yUEHHS
3aHATHH, Ta00paTOPH,
MaCTEPCKHUX
1. Kabuner MaTeMaTUKH u | Kabuner matematuku u craTucTuk Ne 213
CTaTHCTUKH Mamepuanvnoe ocHawjeHue, KOMHbIOMEPHOE U UHMEPAKMUBHOE

obopyodosanue:
KommbroTep
MoV
IIpoexrop
HNHrepakTuBHas 10CKa
ITapTel
Cron yuurens
KommnbroTep
IIpunTep
[xad Gompmroit
[kad co crexmom
Crennaxu
Crynps
Cryn yuurens
Tymba
Kamnrozn
MarautHO-MapKepHas T0CKa
JnBan
Jocka njist oObsABICHUM
ABTOMaTH3MPOBaHHOE pabouee MECTO 00eCIeueHO IOCTYIIOM B
3JIEKTPOHHYIO HH(OpPMaMOHHO-00pa3oBarenbhyto cpexy MUAuC
C BBIXOJIOM B MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHYIO CETh
«HTEpHETY.

2. bubaunoreka bubnmnoreka. UntansHbli 3a1 ¢ BeixooM B UaTepHeT No 122

YuTanbHBIH 321

Komnviomepnoe u unmepakmugnoe 06opyoosanue:
ABTOMaTH3UPOBaHHbBIE paboune MecTa OnbIMoTeKape
ABTOMaTH3MpPOBAaHHbIE paboure MecTa JUId YUTaTenen

IIpunTep

Ckanep

Cremnaxu Uil KHUT

Kadenpa

BricTaBouHBIl cTEmIaX

Karanoxuslit mxad

[locamounsie Mecta (CTONMBI W CTYJdbS I CAMOCTOSTEIBHOM
paboTsI)

Crenn nH(OpMaIMOHHBIN

Ycaosus pis aun ¢ OB3:

ABTOMaTH3upoBaHHOE pabouee MecTo aus iui ¢ OB3

JInnza Openens

CrnenmanpHass mapTra O JHI  C
JIBUraTeJIbHOTO anmnapara

HapyHoiCHUSAMU  OIOPHO-
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KnaBuarypa ¢ Hanecennem mpudta bpaiiis

KommproTep ¢ mporpaMmmasiM obectieuenreM i auil ¢ OB3
CBeTOBbIC MasiKU Ha IBEPSIX OMOIHOTEKH

TakTuiabHBIC yKa3aTenn HallpaBJIeHUs ABHKCHUS

TakTHIIbHBIE yKa3aTEeNN BBIXO/[A M3 TIOMEIICHHUS

KonTpacTtHOE BBIZENIEHHE TPOEMOB BXOIOB U BBIXOJOB W3
MOMEIICHUS

Tabnuuka ¢ HauMeHOBaHHEM  OWONHMOTEKH, BBIOJHEHHAS
mpudTom bpaiins

ABTOMaTH3MPOBaHHBIE paboyre MecTa OOecredyeHbl AOCTYIOM B
ANIEKTPOHHYIO WH(POPMAIIMOHHO-00pa3oBaTenbhyto cpenxy MUIuC,
BBIXOJIOM B  HMH(POPMANNOHHO-KOMMYHHKAIIIOHHYIO  CETh
«HTEepHET».

Ilpoepammnoe obecneuerue

1C: Ilpennpusitue. KoMIieKkT 11 BBICIIMX U CPEAHUX YIEOHBIX
3aBenenuii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium Electronic
Software Delivery id700549166)

Microsoft™ Office®

Google Chrome

«bamaboka

NVDA.RU

«"apanT aspo»

Koncynprantllntoc

3.2. UndopmanuonHoe odecrneyenne o0yueHust

IlepeyeHb OCHOBHOM M 10TOJTHUTEIbHON YUeOHOM JTUTEPATYPbl, HEOOXOAUMOII /15l 0CBOEHUS
0o01eodpa3zoBaTeIbHOM Y4eOHOM U CIUNIIUHBI

IMeuyaTHbIe H3AaAHUSA

1. MaremaTuka: anrebpa M Hadajga MaTeMaTHMYeCKOro aHajiu3a, reoMeTpus. Anredpa W Hayajia
MaTematuueckoro asanuza. 10-11 kiaccel: yueOHHMK, Oa30BbIi W yriyOn€HHBIH YpOBHM /
I.A.AnumoB, FO.M.Konsarun, M.B.TkauéBa u ap. - 8-e uzn. - Mocksa: [Ipocemenue, 2023. -
463 c.: ui. - TekcT: HeMoOCPeCTBEHHBIH.

2. Maremaruka: anrebpa W HayajJla MaTeMaTHYeCKoro aHamusa, reomerpus. I'eomerpus. 10-11
kiaccel: yaeonuk / JI.C.AranacsH, B.®.byry30B u n1p. - 9-e u3n. - Mocksa: IIpocsemnienne, 2023. -
287c.: un. - (MI'Y-mkomne).- TekcT: HemocpeACTBEHHBIH.

DJIEKTPOHHBIE U31aHHS (3JIEKTPOHHBIE PecypPchl)

1. boromonos, H.B. Maremaruka. AnreOpa M Havajga aHanu3a. ba3oBblii ypoBeHb: 10—11
kimaccel :  yuyeOnuk / H. B. boromomoB. — Mocksa: [Opaiir, 2023. — 241c. — Tekcr:
AIIEKTPOHHBIN // O6pasoBarenbHas iatdopma IOpaiit [calT]. — URL:
https://urait.ru/bcode/530391 (mara obpamenus: 17.05.2023).

2. I'yceB, B. A. Maremaruka. I'eomerpus. ba3oBelii ypoBenb: 10—I11 kiaccel @ yuyeOHUK uis
CIIO/ B. A.Tyces, U.b. Koxyxos, A.A. IlpokodseB. — 2-¢ m3a., uchp. U jgomn. — Mocksa:
FOpaiir, 2023. — 281 c. — TekcT: snexTpoHHbIi // O6pa3zoBarenbHas miargopma FOpaiit [cait].
— URL.: https://urait.ru/bcode/530392 (aara obparmienus: 17.05.2023).
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Ilepeyenb pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHMKAIMOHHON cetn  «MHTepHeT,
HEeO0XO0AUMBIX /1JIs1 OCBOEHHS Y4eOHOM JUCIUIJIMHBI

Jlisi BBITIOIHEHUS 3aJaHUA, MPETYCMOTPEHHBIX pabouell MporpaMMoON HCIMOJB3YIOTCS
pekomenioBanHbie MaTepHeT-caiiThl, IbC.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

1. eLIBRARY.RU: Hayunas osnexktpoHHass OuOnuoreka [DneKTpoHHBIH pecypc]. — Pexum
noctyna: http://elibrary.ru
2. ODBC IOPAUT - Pexxum moctyna: https://urait.ru

4. KOHTpOJIb M OLICHKA Pe3yJIbTATOB OCBOCHHUs 0011e00pa3oBaTe/IbHON y4eOHOM
AUCHUNIMHBI
KoHTposib 1 o1leHKa pe3ynbTaTOB OCBOCHHMS 00Ie00pa3oBaTebHON yueOHOH AUCIUILUTMHBI

OCYHICCTBIIACTCA IMPEIIOAAaBATCIICM B IMTPOLECCE ITPOBCACHU S ITPAKTHICCKUX 3aH$ITI/II7I, TCCTUPOBAHUA,
a TaKoKC BBIIIOJTHCHUA O6y‘IaIOIJ_[I/IMI/IC$I HHAUBUAYAJIbHBIX 3aJaHuH.

®opMBI U METOABI

KOHTPOJISI M OLlEHKHU
pe3yJibTATOB 00y4eHusl
JAUYHOCmHbIE: Texkymuii KOHTPOIb:
- ¢(OPMHUPOBAHHOCTH TPECTABIEHHI O MATEMATUKE KaK yHHBEPCATHLHOM | IIPAKTHYECKUE PabOThI,
SI3bIKE HAyKH, CPEACTBE MOJICIMPOBAHUS SIBICHUM W OPOLECCOB, UAESAX U | TECTHI, rpapudeckue
METOJaX MaTEMATHKH; paboTEI
- NOHMMaHHE 3HAYMMOCTH MATeMAaTHKH JUls  HaydHO-TexHmueckoro | KOHTpOsbHas paborta.
nporpecca, chOPMUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K YacTH OK3aMeH
00IIe4YeTIOBEYeCKO KYJIBTYPhl Yepe3 3HAKOMCTBO C HCTOPUEH DPa3BHTHS
MaTEMAaTHKH, SBOJIIOLMEH MaTEMaTUYECKUX UIEH;
- pa3BUTHE JIOTMYECKOI'O MBILIUICHHS, [IPOCTPAHCTBEHHOIO BOOOpaXKEeHUS,
AITOPUTMHUYECKON KyJIbTYphl, KPUTHYHOCTH MBIIUIEHUS Ha YpPOBHE,
HeoOXomuMoM Ui Oyaymied mnpoecCHOHAIbHON NesITeNbHOCTH, JUIS
MPOJIOJDKEHUS 00pa30BaHMUs U caMO0Opa30BaHUs;
- OBJIaZICHUE MAaTeMaTUYECKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMH B
MOBCEITHEBHOW JKM3HM, JUII OCBOCHHA CMEXKHBIX €CTECTBEHHO-HAyYHBIX
JUCUMIUIMH W JUCUMIUIMH  O0mmenpodecCHOHAbHOTO  LHUKJIA, IS
nmonydeHus: oOpa3oBaHWsT B 00JacTAX, He TPeOYROIUX YriyOnIeHHOM
MaTEeMaTHU4YeCKOM MOJITOTOBKU;
- TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHMIO, B TOM YHUCIIE
caMo0Opa30BaHMIO, Ha MPOTSHDKEHUM BCEH JKM3HH;  CO3HATENIbHOE
OTHOILICHHWE K HENpephIBHOMY OOPa30BaHMI0 KaK YCIIOBHIO YCIHEIIHON
podeCcCuOHaTLHON 1 00IIECTBEHHOH eI TETFHOCTH;
- TOTOBHOCTh M CIIOCOOHOCTP K CAMOCTOATENBHOM TBOPYECKOW U
OTBETCTBEHHOMW JIEATEBHOCTH;
- TOTOBHOCTH K KOJJIEKTMBHOW padoTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU
B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIC3HON, YUeOHO-UCCIIeA0BaTEIbCKOM,
MIPOEKTHOM U APYIHX BUAAX EATEIBHOCTH;
- OTHOLIEHHE K MpPOECCHOHANBHON MAEATENFHOCTH KaK BO3MOXKHOCTH
ydacTusi B PEIMIEHHWH JUYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX,
00IIIeHAITMOHATBHEBIX TPOOJIEM;
Memanpeomemusie: Texyumii KOHTPOIb:
- YMEHHE CaMOCTOSTENLHO ONPEAEIIATD IEH JAEITENLHOCTH U COCTABIIATh | MPAKTHYECKHE PabOThI,
IUTaHBI JEATETLHOCTH; CAMOCTOSTENBHO OCYIECTBIIATh, KOHTPOJIMPOBATh M | TECTHI, rpaduyeckue
KOPPEKTUPOBATH JIEATENLHOCT; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI | PAOOTHI
IS JIOCTHIKEHHWs TIOCTaBJIEHHBIX Ileell W peanmsaiuu  1wiaHoB | KoHTponbHas pabora.
JIeSITeIbHOCTH; BBIOWPATH YCICUTHBIE CTPATETHH B PA3IMYHBIX CUTYaLUsIX; OK3ameH

Pe3yabTarbl 00yyeHust
(ocBOEHHBIE YMEHMNs, YCBOCHHbIE 3HAHNSA)
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- yYMEHHE NPOJYKTUBHO OOIIAThCS W B3aUMOJCHCTBOBATH B IPOIECCE
COBMECTHOM JICATENLHOCTH, YYHUTHIBATH TMO3UIMK JPYTUX YYACTHUKOB
JeATeTLHOCTH, 3((HEKTUBHO pa3peniaTh KOH(IHKTHI,

- BJIQJICHUEC HaBBIKAMH IT03HABATENILHOW, YYeOHO-HCCIIE0BATELCKON U
MPOEKTHOM JICATSILHOCTH, HABBIKAMU pa3pelieHus mpo0ieM; ClioCOOHOCTh
U TOTOBHOCTh K CaMOCTOSATENILHOMY TIOHCKY METOJOB PEIICHHUS
NPaKTUYECKUX 337124, MPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHHS;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENbHOW WH(POPMAIMOHHO-
MO3HABATEIBHOW JCSITEILHOCTH, BKIIIOYash YMEHUE OPHCHTUPOBATHCS B
Pa3IMYHBIX HCTOYHUKAX HWCTOPUYECKON HH(MOpMAINU, KPUTHUECKH e
OIICHWBAaTh M WHTCPIPETUPOBATh, YMCHHE HCIONB30BATh CPEACTBA
WHPOPMAITMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTMHA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTraHH3alMOHHBIX 331a4 C
cobImoieHreM TPeOOBaHMI SPTOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHEI,
pecypcocOepekeHus,  MPaBOBBIX W 3TUYECKHX  HOPM,  HOPM
WH(POPMAITMOHHON O€301TacCHOCTH;

- YMCHHE CaMOCTOSTEIbHO OICHHBATh W TNPHHAMATh  PEIICHHS,
ONPEACISAIONINE CTPATETUIO0 TOBSACHUSA, C YYETOM TPaXKIAHCKUX WU
HPAaBCTBCHHBIX HCHHOCTCﬁ.

npeomemmvle:

- c(hOpMHUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKe KaK 4acTH MHPOBOI
KYJIBTYPBl U MECT€ MaTeMaTUKH B COBPEMEHHON LUBHIIM3AIMHU, CIOCO0axX
OIMCaHUA SIBJICHUI PEaJbHOIO MUPA HA MATEMAaTUYECKOM SI3BIKE;

- c(hOpMHUPOBAHHOCTH MPEJCTABICHU O MaTeMaTHYECKUX TOHATHAX Kak
BOXHEMIINX MAaTEMAaTHYECKUX MOJEIAX, IMO3BOJIIOIIAX OIUCBHIBATE U
U3y4yaTb pa3Hble IPOLECChl W SBJICHUS; IIOHMMAaHHUE BO3MOXHOCTH
AKCUOMATHYECKOTO IIOCTPOCHUSI MATEMAaTUUECKUX TEOPUIA;

- BJIAJICHUE METOJAMM JOKA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX
MPUMEHATH, MPOBOANUTE JTOKA3aTEIBHBIE PACCYKACHUA B XOIE pPELICHUS
3a1ad4;

- BIAQJICHUE CTAaHAAPTHBIMU IPUEMaMU pEIIEHUS PpalHOHAIBHBIX H
UPpPAlMOHANBHBIX, I0Ka3aTElbHBIX, CTENEHHBIX, TPUTOHOMETPHUUECKUX
YpaBHEHUI M HEPABEHCTB, HX CHCTEM; HCIOIb30BaHUE T'OTOBBIX
KOMITBIOTEPHBIX IIpOrpamMM, B TOM 4YMCJE JJI1 [IOMCKA IIyTH PEUICHUS U
WUTIOCTPALIMN PELIEHNs YPAaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAHHOCTh  MPEACTABICHHH 00  OCHOBHBIX  HOHSTHAX
MaTeMaTU4eCKOr0 aHaJIh3a M MX CBOMCTBaxX, BJIAJEHUE YMEHHEM
XapaKTepu30BaTh TMOBeAeHHE (YHKIWH, HWCIONB30BaHHE MOTYYEHHBIX
3HAHWU AJIS OTIMCAHUS U aHAJIN3A PEATIbHBIX 3aBUCUMOCTE;

- BJIaJICHHNE OCHOBHBIMH IOHATHUSAMH O IUIOCKHX W HPOCTPaHCTBEHHBIX
TeOMEeTpHUYECKHX (DUTypax, UX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTH
YMEHUS paclio3HaBaTh TeoMeTpruieckre GUrypsl Ha YepTeikax, MOJICISIX U B
pearbHOM MHpE; IPUMEHEHHE N3yYEHHBIX CBOWCTB F€OMETPUIECKUX (Uryp
1 GOpMyJI Al pelIeHUs] TEOMETPHUUECKUX 33/4a4 M 3a7ay C MPaKTHYECKUM
COJZIEpP)KaHUEM;

- c(hOpMUPOBAHHOCTH TPEJICTABICHUN O MPOIEcCaX U SBICHUSIX, HMEIOIIHX
BEPOATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM
MHPE, OCHOBHBIX IOHATHUAX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHMI
HAXOJWThH U OIIEHWBATH BEPOSTHOCTH HACTYIIEHHS COOBITHI B MPOCTEHIIINX
MPAKTUYECKUX CUTYallUsIX W OCHOBHBIE XapaKTEPUCTUKU CIIyYalHBIX
BEJIMYUH;

- BJaJICHHE HaBbIKAMH UCIIOIb30BAaHUS F'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM
IIpY pELICHUU 3a1a4.

Tekymuii KOHTPOJIb:
TECTBI, IPAKTHICCKHE
pabotsl, Tpaduyeckue
paboThI, MATEMATUYCCKHE
JIMKTAHTBI, YCTHBIC OTPOCHI
Kontponbnas pabora.
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