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Pabouast mporpamma o06meoOpazoBaTenpHON yueObHOU muctumiuabel COO0.01.02 Maremarnka
pazpaboTana Ha OCHOBe TpeOoBaHUU (eAepanbHOrO0 TOCYIAPCTBEHHOTO 00pa3oBaTEeNbLHOTO
CTaHzapTa cpennero oduero oopasosanus (nmpukaz MunucrtepcTBa oopasoanus u Hayku PO ot 17
Mmast 2012 r. Ne 413), ¢ yuerom tpeboBanuit ®I'OC CIIO nmo cnienunansHocTH 54.02.01 m3aitH (1o
orpacisiM) ot Ne 308 ot 05.05.2022, mpoduis noiydaeMoro npoheccuoHaIbHOTO 00pa30BaHMs H
PUMEPHOH MPOrpamMMbl 001Ie00pazoBaTeIbHON yueOHOM AUCUUIUIMHBI «MaTeMaTHKa.

ABtop-coctaButenb: [Iucapenko 1.B.

Pabouas mnporpamMma paccMOoTpeHa M 0A00peHa Ha 3acelaHuM Kadeapbl MaTeMaTHKUd U
MH(pOpPMATHKH.

ITpotokon Ne 9 ot 22.04.2024 1.

3aBeayronuii kadenpoit MaTeMaTUKU U HHPOPMATUKH JLIO. OBcsinuiikas
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1. ITacnopT pado4eii nporpaMMbl 0011e00pa30BaTeIbHON Y4eOHOM AUCHUIITTHHBI
COO0.01.02 MaremaTuka

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

Pabouas nporpamma o01eoOpa3oBaTeIbHOM yueOHOH IUCLMIUIMHBL SBISETCA 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 y4yeOHOH 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 mnporpaMmel MO 0011e00pa3oBaTeIbHONM Yy4eOHON JUCLHUIUIMHE
C0OO0.01.02 Maremartuka HallpaBJIEHO Ha JOCTUKEHHUE CIEAYIOLINX LEIEH:

- obecnieueHre cHOpMUPOBAHHOCTH IPEJCTABICHUN O COLMAIBHBIX, KYJIBTYPHBIX U UCTOPUYECKUX
(akTOopax CTaHOBJICHUS MATEMATHUKH;

- obecnieueHne C(HOPMUPOBAHHOCTH JIOTHUECKOTO, AJITOPUTMUYECKOIO M  MaTeMaTH4ecKOro
MBILICHHUS;

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

- obecnieueHre c(hOPMUPOBAHHOCTH TMPEICTABICHUA O MaTeMaTHKE KaK YacTH OOIIEUeIOBEUYECKOi
KYJIBTYpbl, YHUBEPCAJIbHOM $3bIKE HAyKH, IO3BOJISIOIIEM OIUCHIBATE W HU3ydyaTb pealibHbIE
MIPOIIECCHI U SIBJICHUSI.

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

- ¢(hOpMUPOBAHHOCThH IPEJICTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIHHOM 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 YMCIIE€ CaMOOOPAa30BaHMIO, HA MPOTSKEHUU
BCEll JKM3HU; CO3HATEIbHOE OTHOIIEHUE K HETPEephIBHOMY O0Pa30BaHUIO KaK YCJIOBHIO YCIEUIHON
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 CaMOCTOSITEIILHO OIPENeNATh IeNH JeATEIbHOCTH U COCTABIIAThH IUIAHBI AEATENbHOCTH;
CaMOCTOSITEITFHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH JIEATEILHOCTh; UCTIONB30BaTh
BCE BO3MOXKHBIE PECYpChbl Ul JOCTHXKEHHMsS IOCTaBIEHHBIX MeJed M pealu3alud IJIaHOB
JeSTeTbHOCTH; BEIONPATH YCIEITHBIE CTPATETHH B PA3JIMYHBIX CHTYAIUsX;



5

- YMEHHE MPOJYKTHUBHO OOINAThCA U B3aMMOJEUCTBOBATH B MPOIIECCE COBMECTHON AESITETbHOCTH,
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 IIOHUCKY
METOJI0OB pELICHUS IIPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB ITIO3HAHHUS;
- TOTOBHOCTb M CHOCOOHOCTH K  CaMOCTOATEIbHOW  HMH(OPMAMOHHO-TIO3HABATEIHHOU
NeSITeIbHOCTH, BKJIIOYasi YMEHHE OpPUEHTHPOBATHCS B PA3IMUHBIX 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 aJICKBATHBIE SI3bIKOBBIE 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 TIOMCKAX M NPUHITHUM PELICHUH, COOOpa3sUTEIbHOCTh M WHTYWULHUSA,
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;
- BIQJICHUE CTAHJAPTHBIMU [PUEMaMU pEUICHUS paAlUMOHAIbHBIX W  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, CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEaJIbHOM MHPE, OCHOBHBIX IOHATHAX
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 JAESTENbHOCTh B IpodeccuoHanbHON cdepe, HCIOoIb30BaTh 3HAHUS IO
q)HHaHCOBOﬁ T'PaMOTHOCTH B PA3JIMYHBIX )KU3HCHHBIX CUTYyallUAX.
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OK 04 PddexTrBHO B3aMMOIEHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05 |Ocy1mecTBasATh YCTHYIO U MHCBMEHHYIO KOMMYHHUKAIIUMIO Ha TOCYAapCTBEHHOM si3bIke Poccuiickoit
Denepanyy ¢ yueToM 0COOEHHOCTEH COLMAIBHOIO U KyJIbTYPHOTO KOHTEKCTA.

JIM4HOCTHBIE pe3y/IbTaThl peau3aluH IPOrPpaMMbl BOCIIUTAHUSA

JIMYHOCTHBIE Pe3yabTAThI Koa nu4uHOoCTHBIX
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
TOM YHCIIe TTU(POBOMA.

1.4. KoJM4ecTBO 4YacOB HA OCBOEHHE MPOTrPaMMbI TUCHUTIIHHDI:
MaKkcHMaibHas yueOHas Harpy3ka oOydatomerocs: 84 Jaca.

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
MaxkcumanbHast yuyeoHas HArpy3Ka (Bcero) 78 34 50
Oo6s13aTesibHAs ayTUTOPHAN YUeOHasi HATPy3Ka (Bcero) 78 34 44
B TOM YHCIIE: - - -

JIEKIIMOHHBIE 3aHATHS 46 24 22
MPAKTHYCCKUE 3aHATHUSI 32 10 22
IIpome:xxyTouHasi aTTecTanus 6 - 6
Apyrue
[IpomesxyTouHas aTTecTanusi B popme (KoHTpOINBHAS OKk3ameH
pabora)
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2.2. TemaTH4ecKHii IJIAH U cojlep:KaHue 0011eo0pa3oBaTe/ibHOi yueoHo# qucunianasl CO0.01.02 MatemaTuka

. OcpauBaemblie
HaumeHoBaHue Coaepsxanue yueOHOro MaTepualia, NPaAKTHYECKUX Oo0bem XapakTepuCTHKA OCHOBHBIX BUIOB Y4eOHOM > IEMEHTHI
pa3/iesIoB U TeM padoTr 4acoB HesiITeJIbHOCTH 00y4aIoLuXCsl N
KOMIIEeTeH M i
1 2 3 4 5
1 cemecTp
Beenenne Coaepxanne yue0HOro MaTepuaJa: 2 O3HakoOMIJIEHHE C POJbI0 MaTeMaTHKH B HayKe, TEXHHKE, OK 1-5
MaremaTuka B HayKe, TEXHUKE, 3KOHOMHUKE, 3KOHOMUKE, UHPOPMAITMOHHBIX TEXHOJIOTUAX u JIP 4,10
NHGOPMALMOHHBIX ~ TEXHOJOTMAX M  NPAKTHYECKOH MIPAKTUYECKON aeaTenpbHOCTH. O3HAKOMIICHHE C LESIMH U
nestenbHocTU. Llemm u 3agaun M3ydyeHWs MaTeMaTHKU 3alayaMM = M3YYeHUS ~ MaTeMaTUKH TPU  OCBOEHUU
npu ocBoeHnu npodeccuid CIIO u cnenmansrocteit CITO npodeccuii CI1O u cnennansrocteit CI10
(Jlexums-Buzyanuzanus).
Tema 1. Coaep:xanue yyeOHOro MaTepuaJia: 2 Brimonnenune apudmernveckux ACHCTBUH HaJ YHCIAMU, OK 1-5
Paspurue mousitust | [{ensie n palMoHaNbHbIE YKcla. JIeHCTBUTENbHBIE YHCTIA coyeTas YCTHbIE M MHUCbMEHHbIE Npuembl. HaxoxeHue JIP 4,10
0 4ucJie (TITpoGeMHas JaeKIus). NPUOIMKEHHBIX  3HAYCHUM BEJIIMYMH U TOTPEIIHOCTEH
IpaKTHYeCKHe 3aHSTHSI 1 BBIYHCIICHHN (a0COMIOTHOW W OTHOCHUTENHHON); CpaBHEHHE
Apudmernyeckne ISHCTBHS HAJ 4YWCIAMH, CPaBHCHHE YHCNOBBIX  BbIpaKeHMd.  Haxoxpgenmue — ommbok B
YHCIIOBBIX BBIPAKCHHUIA. npeoOpa3oBaHMsAX W BBIYHCICHUSX (OTHOCHTCS KO BCEM
IyHKTaM Tporpammbl). O3HaKOMIIEHHE C MPOCTEHITUMHU
CBEICHMSMH O KODHSX anreOpanyecKux ypaBHEHUH,
MOHATHUSAMHU  HCCIEAOBAaHUS  YPaBHEHHH M CHCTEM
ypaBHeHUH. IloBTOpEeHHE 3anmucu perleHus CTaHAapTHBIX
yYpaBHEHUH, NPHEMOB NpeoOpa3oBaHMs YpaBHEHUH IS
CBEJICHHS K CTaHJIAPTHOMY YPaBHEHHIO.
Tema 2. Copaepxanne yueOHOT0 MaTepuaJa: 4 O3HakoMJIeHHE C TIOHATHEM KOpHS N-il  CTeneHw, OK 1-5
Kophuy, ctenenn 1 | Kopan m crenmenn. KopHM HaTypalbHOM CTEIIEHH W3 CBOMCTBaMHU PAJMKAJIOB W MPaBUJIAMU CPABHEHUSI KOPHEM. JIP 4,10
norapudmpl gucna U uX cBodcTBa. CTeNeHM € palMOHATBHBIMH DopMyIHPOBAHUE OMPEAECICHUS KOPHS M CBOMCTB KOPHEM.
HIOKa3aTC/sIMH, nx CBOWICTBA. . Crenenu ¢ Bruncnienne wu cpaBHeHue kopHed. I[lpeoOpazoBanue
JISHCTBUTENLHBIMA TIOKA3ATEIIAMH. CBoiicTBa cTeneHH C YHCIOBHIX W OYKBEHHBIX BBIDAKEHHH, CONEPKAIIIX
JNEHCTBUTEIBHBIM IOKA3aTEIEM. N
Tlorapudm. Jorapndm —— OCHOBHOE Ic))az[HKanH. Pemenne npparioHaibHbBIX ypaBHEHHUH.
TTorapuMHUECKOe TORUIECTEO. TlecATHYHbIE s 3HAKOMJICHHE C TOHSTHEM CTETeHH C JIEHCTBUTEIHHBIM
HaTypajibHble Jorapudmel. IlpaBwiaa  JgeicTBHH € TIOKa3aTe/IeM.
norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO. 3anucblBaHUE KOpHSA N-H CTENEHH B BHJE CTENEHU C
IIpeoOpa3oBanue  anreOpamyecKMX  BbIPasKeHMIA. OpoOHBIM TIOKazaTeneM M HaoOopoT. DopMmynupoBaHue
[IpeoOpazoBanue  panMOHANBHBIX,  HPPAHOHAIBHBIX CBOICTB CTEIEeHEN. Beruucnenue crerneHen c
CTCHCHHBIXJ IMOKa3aTCJIbHBIX n J'IOl"apI/Iq)MI/ILIGCKI/IX pamuoHAILHBIM IIOKa3aTelIEM, CpaBHEHUE CTEIICHEH.
BBIPKCHUH. [IpeoGpa3oBaHUe YKCIOBBIX KM OYKBEHHBIX BBIPKCHHUIA,
COJZIEpXKAIllUX CTENEeHM, IPUMEHsIsl CBOMCTBA. PeleHue




I[IpakTHYecKue 3aHATHS

Briunciienne M cpaBHeHME KOpHEl. BrinmonHeHue
pacyeToB ¢ panukKaiaMmu. PemeHue HppanuoHAIBHBIX
ypaBHeHM. HaxokeHue 3HauYeHM CTENeHel ¢
panMoHANBHEIME TIOKa3aTensMu. CpaBHEHHE CTENeHEew.
[IpeoOpa3zoBaHus BEIpAXEHUH, COAEPKAIMMX CTEIICHH.
Pemenue MOKa3aTeJIbHBIX  YPaBHEHUMU. Pemenue
NPUKIIATHBIX 3a7a4.

Haxoxnenne 3HaueHuil norapudma 1Mo MPOU3BOIHLHOMY
ocHoBaHMIO. Ilepexos OT OJHOTO OCHOBaHUA K JAPYIOMY.
Brruucnenne u CpaBHEHHUE sorapu(MoB.
JlorapudmupoBaHne ¥ TOTEHIIUPOBAHWE BBIPAKECHUM.
[TpubnrrkeHHBIE BBIYUCICHUS W PEIICHUS TMPHUKIATHBIX
3ana4. Perienue orapuMuuecKux ypaBHEHUH

MOKa3aTeNbHBIX  ypaBHeHUW. HaxoxkneHue 3HavyeHUN
norapudMa 1Mo TMPOU3BOIEHOMY OCHOBaHHIO. [lepexom ot
OJIHOTO OCHOBaHHUA K JIpyromy. Beluucienue u cpaBHEHHE
norapupmoB. JlorapupmupoBaHue © MOTCHIUPOBaHUC
BBIpOKCHHHA. BEITIONIHEHNEe TpeoOpa3oBaHUil BBIPAKCHHM,
puMeHeHue GopMyJI, CBSI3aHHBIX CO CBOMCTBAMU CTETIEHEH
u norapupmoB. OmpeneneHue 007aCTH  JAOMYCTUMBIX
3HAYCHUHA JIOTapu(MHUECKOTO BBIpaKCHH. PerreHue
norapupMudeckux ypaBHeHWH. lcmonp3oBaHne CBOWCTB
GyHKUME U1 cpaBHEHHUs] 3HAUYCHUM  CTeleHed u
Jorapu@moB. Pemenue MOKa3aTebHBIX u
norapuMUYECKNX  ypaBHEHW W  HEPAaBEHCTB IO
U3BECTHBIM aJITOPUTMAM.

[ToctpoeHue rpaduKOB CTEMEHHBIX M JIOTapUYMUYCCKHX
(hyHKIIMI

Tema 3.
IIpsimble 1
IJIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue y4eOHOro MaTepuaJia

B3anmHOe pacnonoxkeHue IByX HpAMBIX B IPOCTPAHCTBE.
[TapannensHOCTh NpsAMOM U IIOCKOCTU. I[lapaiiensHOCTh
mIockocTel. IlepnenauKyIspHOCTD PSMOM U INIOCKOCTH.
[lepieHaAuKyISIp ¥ HAKJIOHHASA. YTOJ MEXIY MNPIMON U
IUIOCKOCTBIO.  JIByrpaHHbBI  yroim.  Yroam  Mexnay
IJIOCKOCTSIMU. 1IepneHIuKyIsspHOCTh NIBYX IIJIOCKOCTEH.

I'eomerpuyeckue npeoOpa3oBaHuUs HPOCTPAHCTBA!
napauleNIbHBII ePeHOC, CAMMETPHS
OTHOCHTEIIHLHO TIOCKOCTH. [MapamnensHoe

MpOeKTUpOBaHue.  M300pakeHHEe  MPOCTPAHCTBEHHBIX
$uryp

IIpakTHyeckue 3aHATUS

[TapannensHOoCTh mpsIMOML M IUIOCKOCTU. Bzaumuoe
pacIioJIOKEHUE TPSMBIX B TMPOCTPAHCTBE, YTONT MEXKIY
npsmbeiMu. [lepriennukynsip u HakjaoHHAs. Pemienue 3agau
Ha MPUMEHEHUE 10 TEOPEMBI O TPEX MEPHEHAUKYISpax

DOpMyJIMPOBKA U INPUBEJCHUE [OKA3ATEIbCTB NPU3HAKOB
B3aUMHOI'O  DACIOJIOKEHUS MPAMBIX U IJIOCKOCTEM.
PacrosnaBaHne Ha 4depTe:kax M MOJEISAX Pa3iIMYHBIX
CJIy4aeB B3aUMHOT'O PACIOJIOKEHHUS IPSIMBIX U IIIOCKOCTEH,
apryMEHTUPOBAHHE CBOMX CYxKJAeHuil. DopMynupoBaHue
ONpeAeNcHN, MPHU3HAKOB M CBOMICTB MapaJlIeNbHBIX U
MEPIEHIUKYIISPHBIX IJIOCKOCTEN, ABYTPAHHBIX M TMHEWHBIX
YIJIOB. BBINIOJIHEHHE NOCTPOEHHUS YIVIOB MEX]Y IPSIMBIMH,
MPSIMOM M TUIOCKOCTBIO, MEXK]Ty MIIOCKOCTSIMH 110 ONTHCAHUIO
1 pPaclio3HaBaHUE UX HA MOJEIIAX.

IIpuMeHeHrEe TPU3HAKOB M CBOWCTB  PAaCIOJIOKEHHS
IPSIMBIX M IJIOCKOCTEN MpH pelieHny 3anad. M3obpaxenue
Ha pHUCYHKaXx M  KOHCTPYMPOBAaHHE Ha  MOJENAX
MEPIEHAUKYJISIPOB U HAKJIOHHBIX K INIOCKOCTH, NPSMBIX,
MapajuledbHbIX IUIOCKOCTEH, YIVIOB MEXAYy MpsSMOH H
IUIOCKOCTBIO U 00OCHOBAaHHE ITOCTPOEHHS.

Pemenue 3a1ay Ha BBIYMCIEHUE FEOMETPUUYECKUX BETUYHH.
OnucslBaHUE pacCTOSTHUSL OT TOYKM 1O IUIOCKOCTH, OT
NpsAIMOM 70 IUIOCKOCTH, MEXIY IUIOCKOCTSMHU, MEXAY
CKPELIUBAKOIIUMUCA MPSMBIMU, MEXAY IPOU3BOJIBHBIMU
¢urypamu B mpoctpaHctBe. DopMynMpoBaHUE U
JOKa3bIBAaHWE OCHOBHBIX TEOPEM O pacCTOSAHUSIX(TeopeM
CYIIIECTBOBaHMS, CBOiicTBa).l300parkeHne Ha depTekax U
MOJIEJISIX PACCTOSIHUA M 00OCHOBAaHHE CBOUX CYXKICHHH.

OK 1-5
JIP 4,10




Onpenenenne W BEIYUCICHNE PACCTOSHUIN B MMPOCTPAHCTBE.
[Ipumenenne ¢opMya ©u TeopeM IUIAHUMETPUU  JUIS
peLIeHUs 3a/a4. O3zHakoMIIeHHE c MOHSATHEM
MapajuieIbHOTO MpOeKTUpoBaHus u ero (CBoHcTBaMH.
IIpumenenre Teopun i1 OOOCHOBAHHUS ITOCTPOCHHM W
BBIYMCIICHUH.

ApryMEeHTHpOBaHHWE CBOMX CYXJICHHH O B3aNMHOM
PACIONIOXKEHHUH MTPOCTPAHCTBEHHBIX (DUTYD

Tema 4. Copaepxanne yueOHOr0 MaTepHaJia Uzyuenne mpaBuina KOMOMHATOPUKM M TIPUMEHEHHE NPHU OK 1-5
KomOunaropuka | OCHOBHBIE HOHATHS KOMOMHATOPHUKH. 3aaud Ha TOICYET pelieHun KOMOWHATOPHBIX 3a7ad4. Pemenue JIP 4,10
qucia pa3MeIleHHi, IEPeCTaHOBOK, coueTaHui. Perienue KOMOMHATOPHBIX 33ad METOAOM Iiepedopa W MO HpPaBHILy
3ajad  Ha mnepebop BapuaHTtoB. @opmyna OuHOMa YMHOXEHHUS. O3HakomIIeHne c MOHATHSIMUA
Heiorona. KOMOWHATOPHUKU: pasMeLICHUIMH, COUYETAHUSIMH,
CaoiicTBa OMHOMHHAITBHBIX KOX(UINECHTOB. IepecTaHOBKaMH U ()OPMYJIaMH JIJISl KX BBIYUCIICHHUSL.
Tpeyronbuuk [Tackans (Jlexkiusi-auanor). OOmpsicHeHne W mnpuMeHeHHe (opMyn Uit BBIYMCICHUS
I[IpakTHYecKue 3aHATHS pa3MelleHnid, epecTaHOBOK M COYETaHUH NpU pEelIeHUU
Hcropus pa3BuUTHs KOMOUHATOPHKH. I[TpaBuna 3agad. O3HakomneHue ¢ OuHomoMm HbrotoHa u
KOMOHMHATOPHUKH. PerieHre KoOMOMHATOPHBIX 33134 TpeyroiabHukoM [lackans. PemeHre npakTU4ecKux 3ajaad ¢
Pa3MeH16HI/I$1, coyeTadusa u IepeCTaHOBKHU. Buaom HUCIOJIL30BAHUEM ITOHSITUN U ImpaBUJI KOM6I/IHaTOpI/IKI/I
Hetotona u tpeyronpnuk Iackans (Komioksuym)
Tema 5. Copaepxanne yueOHOr0 MaTepHaJIa OzHakoMIIEHHE ¢  TOHATHEM  BekTopa.  M3ydeHue OK 1-5
Koopnunater n [IpsamoyronpHast (ZekapToBa) cHUCTeMa KOODAMHAT B JNEKapTOBOM CHUCTEMBl KOODAMHAaT B IPOCTPAHCTBE, JIP 4,10
BEKTOPBI npoctpancTBe. dDopMyna pacCTOSHHUS MEXIY JIBYMs MOCTPOEHUE 0 3aJaHHBIM KOOpJAMHATaM TOYEK U

TOUKaMH. YpaBHeHUs cepsl,

Bekropel. Mopayne BekTopa. PaBeHCTBO BEKTOpOB.
CroxeHue BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
PaznoxeHue BexkTopa IO HaIpaBIEHUSAM. YIOI MEXAY
nByMsi BekTopamu. IIpoekums Bekropa Ha  OCh.
Koopnunater  Bektopa.  CkansipHO€  NPOU3BEACHUE
BEKTOPOB.

Hcnonp3oBaHne KOOPAMHAT W BEKTOPOB TPU PEIICHUHU
MaTeMaTHYECKUX U MPUKIIAJHBIX 3aad.

l'[paRaneCKne 3AHATHUSA

[Ipu3Haku B3aMMHOIO PpACHOJIOKEHUS NPSAMBIX. YTIOJ
MeXay NpsAMbIMU. B3anMHOE pacnonokeHue NpsMbIX U
miockocTed. IleprneHanKynsp 1 HaKJIOHHAS K IUIOCKOCTH.
Yron wMexay nOpsSMoil W IJIOCKOCTbIO. Teopembl O
B3aMMHOM PacCIOJIOKEHUH MPSIMOM M IIIOCKOCTH. Teopema
0 Tpex mepneHaukyiaspax. Ilpu3Haku wu cBoMCTBa

IUIOCKOCTEN, HAaXOXKJEeHHUE KOoopauHAT Touek. HaxoxneHnue
YpaBHEHUH OKPY)KHOCTH, c(hepbl, INIOCKOCTH. Brruncnenne
PacCTOSTHUI MEXy TOUKAMH.

MN3yueHue  CBOWCTB  BEKTOPHBIX  BEJIMYUH, IIPABUII
pa3loXKEeHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MIpaBWJI HAXO0XIEHUSA KOOPAHMHAT BEKTOpa B NMPOCTPAHCTBE,
IIpaBUII JEeUCTBUI c BEKTOPaMH, 3aJaHHBIMU
KoopauHataMu. IIpuMeHeHne Teopur NMpu peuieHuH 3aaad
Ha JIEWCTBUS C BEKTOPaMH.

N3yuenue CKQJIIPHOTO [IPOU3BEAECHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHMsI IPSIMOM U TUIOCKOCTH. [IpumeHeHne
TEOpUU TIPU PEIICHUHU 3a/ad Ha JEHCTBUSA C BEKTOPAMH,
KOOPJAMHATHBIA  METOJ, NPHUMEHEHHE BEKTOPOB JJIA
BBIUMCIICHNS BEJIMYMH YTJIOB U paccTosHUNA. O3HAKOMIIEHHE
C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O B3aHUMHOM
PacHONIOXKEHUH TPSAMBIX U MIOCKOCTEW C UCHOIb30BAHUEM
BEKTOPOB
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napajuiedbHBIX W MEPHEHAUKYISPHBIX  IIOCKOCTEH.
PaccrossHre OT TOYKM [0 IUIOCKOCTH, OT MpsIMOM 10
IJIOCKOCTH, PACCTOSIHUE MEXTY IJIOCKOCTSIMH, MEXIY
CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXAY MPOU3BOJbHBIMU
(urypamMu B IpOCTPAHCTBE.

ITapannenbHoe MOPOEKTUPOBAaHWE W €ro  CBOWCTBA.
Bexkropsl. [lelictBus ¢ BekTopaMmu. JlekapTroBa cucrema
KOOPJAMHAT B IIPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, chepsl, INIOCKOCTH. PaccTosHme
Mexay Toukamu. JleMcTBUS C BEKTOpamH, 3aJaHHBIMHU
koopauHatamMu. CKaJsipHOe TNPOU3BEACHHE BEKTOPOB.
BekrtopHoe  ypaBHEeHHME  NpsSAMOM U IUIOCKOCTH.
HcnonpzoBanne BEKTOPOB MpHU AOKA3aTEILCTBE TEOPEM
CTEepEOMETPHH.

Tema 6. Coaep:xanue y4eOHOro MaTepuajia 4 W3ydueHne paguaHHOTO  METOJAa  U3MEPEHHs  YIJIOB OK 1-5
OcHOBBI Pagnannas mepa yria. Bpamarensnoe nsmkenue. CuHyc, BpallleHHs U UX CBSI3HU C rpaaycHod mepoil. M3obpakeHne JIP 4, 10
TPUTOHOMETPUH | KOCHUHYC, TaHI€HC M KOTaHreHc uucia. Dopmyiibl YIJIOB BpAllleHUs] Ha OKPY’KHOCTH, COOTHECEHUE BEJIMUUHBI
npuseneHuss. Popmyinsl cioxeHus. OopMyJibl yIBOSHUS. yrma ¢ ero  pacnoioxeHueM.  DopmynupoBaHHe
[IpeoOpazoBanue CyMMBI TPUTOHOMETPUIECKHAX (PYHKITHUH OTIpENCJICHUH TPUTOHOMETPUYECKUX (DYHKIMHA I/ YIJIOB
B TPOU3BEJICHUE U IPOU3BEACHHS B CYMMY IIOBOPOTA U OCTPBIX YIJIOB IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA
IIpakTHYecKue 3aHATHSA 3 1 OOBACHEHHE UX B3aUMOCBs3U. [IpuMeHEHHE OCHOBHBIX
OCHOBHBIC TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYIIBI TPUTOHOMETPUYECKUX  TOXKIECTB  JUI  BBIYMCIICHUS
CIIOKEHHUS,  yABOEHHUS, npeoOpa3oBaHHEe  CyMMBI 3HAYEHUI TPUTOHOMETPHUYECKHX (YHKIMHA MO OXHOH W3
TPUTOHOMETPHYCCKUX ~ (YHKIMI B NPOM3BE/ICHHE, HUX. l3ydeHue OCHOBHBIX (HOPMYJIT TPHUTOHOMETPHUH:
Hpe06pa§03aHMe TIPOU3BENICHNS  TPUTOHOMETPHYECKHX OPMYJIBI CII0KEHUS, YABOCHUS, PEOGPA3OBAHUS CYMMBI
bymkumii B cymmy (MosroBoit mTypm). TPUTOHOMETPUUECKUX (QYHKIOMHA B IPOU3BEACHHE U
Hrorosas koHTpoJIbHAsA padoTa 3a 1 cemecTp
MIPOU3BENEHHUS B CYMMY M NPUMEHEHHUE NPU BBIYUCICHUU
3HA4YEHUs TPUTOHOMETPUUECKOTO BBIPAXKECHHUS u
ynpomeHuss  ero. O3HakOMJIEGHME CO  CBOWCTBaMH
CUMMETPUM TOYEK Ha CAMHUYHOM OKpPYKHOCTH U
MIPUMEHEHHUE UX ISl BBIBOAA (OpMYIT TpUBEICHUS
2 cemecTp
IIponosrxkenne Copepxanne yueOHOr0 MaTepHaJia 3 Pemenne mo ¢opmynaMm M TPUTOHOMETPHUYECKOMY KPYTy OK 1-5
Tema 6. IIpocreiimue TPUTOHOMETPUUECKHE YpaBHEHUSI. IIPOCTEHIINX TPUTOHOMETPUUIECKUX YpaBHEHUI. JIP 4, 10
OcHoBBI IIpocreiimme TPUTOHOMETPHYECKUE HEPABEHCTBA. IIpumenenune oOLIMX METONOB pEIICHUs ypaBHEHUIl
TPUrOHOMETpUM | OOpaTHbIE TPUTOHOMETpHYECKHEe (QYHKIUH. APKCHHYC, (mpuBeneHne K  JMHEHHOMY, KBaJpaTHOMY, METOX

ApKKOCHUHYC, apKkTaHreHc (JIekuus-Bu3yanuzanms).

pa3NoXeHUsi Ha MHOXKHUTENM, 3aMEHbl IEepeMEHHOH) NpHU
pELIEHNU TPUTOHOMETPUYECKUX YPaBHEHUM.
YMeHHEe OTMeYaTh Ha Kpyre peleHus pOoCTeHIINX
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I[IpakTHYecKue 3aHATHS

[Ipocreiiine  TPUTOHOMETPUYECKUE  ypPaBHEHHS U
HEpaBEeHCTBA.

OOpaTHble TPUTOHOMETPUYCCKHE (DYHKIIMU: apKCHHYC,
ApPKKOCHHYC, apKTaHTE€HC

TPUTOHOMETPUYECKUX  HepaBeHCTB  (O3HAKOMJICHHE C
MTOHSTHEM OOPATHBIX TPUTOHOMETPHUECKUX (PYHKITHH.
HN3ydyenne  omnpeneneHuil  apKCHHyca, apKKOCHHYcCA,
apKTaHreHca 4yucia, GopMyJInpoBaHHe UX, H300pakeHHe Ha
€IUHUYHOU OKpPY)KHOCTH, HIPUMEHEHUE IIpU PELICHUU
YpaBHEHUI

Tema 7.
OYHKIUHU U
rpaduku

Conep:xanue yueOHOro MaTepuaJia

Oynkunn  (Jleknmsa-nuanor). O6macTh ompeneneHus u
MHOKECTBO 3HadeHHWU; Tpauk (QyHKIHUH, MOCTPOSHHUE
rpa¢ukoB (GyHKUUH, 3aJaHHBIX Pa3IUYHBIMH CIIOCOOAMHU.
CpoiictBa  ¢yHKIEH.  MOHOTOHHOCTH,  YETHOCTD,
HEYETHOCTb, OTPaHHYCHHOCTH, MIEPUOIUIHOCTb.
[IpomexxyTkn Bo3pacTaHusi U yObIBaHUS, HAUOOIbIIEE H
HaMMeEHBIIIee 3HaYCHNUs1, TOUKU dKcTpeMmyMa. [ padudeckas
HWHTEPIPETALHSL. [Tpumepsr (yHKUNOHATBHBIX
3aBUCUMOCTEH B PCAJBHLBIX TIIpoLeCCax U ABJIICHUMAX.
Apudmerryeckue onepaniy HaJl QyHKIUSIMH.

Cnoxnast ¢yskmus (xkommosunwms). [IpeodpazoBanus
rpadpukoB  (IIpoGmemuass  mekuwms). [lapammensHbIi
MEPEHOC, CUMMETPHUSI OTHOCHUTENFHO OCel KOOpAMHAT M
CUMMETPUS OTHOCUTENIbHO  Hayaja  KOOPIMHAT,
CUMMETPUSI OTHOCUTENBHO NPSAMON Y = X, pacTshKeHHE U
CKaTHE BJIOJb OCEH KOOPJIMHAT

HpaKaneCKne SAHATUSA

[Ipumepsl  3aBHCHMOCTEH MEXIy IE€pPEMEHHBIMH B
pealbHBIX ~ TIpoleccax M3 CMEXKHBIX  IPEIMETOB
(Konnoxsuym). Omnpenenenne Qynkuuid. I[loctpoenue u
yrenue rpadukoB ¢ynkumid. MccnenoBanue QyHKImu.
CBolicTBa JINHENHOMN, KBaJpaTUYHOM, KyCOYHO-TMHEHHON
U JIpoOHo-NuHeWHoW  QyHKiwWiA. HenpepbiBHBIE U
nepuoudeckue pynkimu. CBolicTBa U rpadMKu CHHYCA,
KOCHHYca, TAHI'€Hca 1 KoTaHreHca. O0paTHble YyHKIUHU U
ux rpadukn. OOpaTHbIE TPUTOHOMETpHUYECKHe (DYHKIIHH.
[IpeoOpazoBanus rpaduka QyHKouH. ['apMoHMYeckue
konebanus. [Ipuknaansie 3agaqm.

O3HakoMJIeHWE C TIOHSATHEM rpaduka, OmNpeieIeHue
MIPUHAIKHOCTH TOUKH rpaduky ¢yHkmum. OnpeneneHue
o (opmyIe mpocTeiei 3aBUCIMOCTH, BrJa ee rpaduka.
Bripaxkenue 1o ¢opmyrne OJHOH MepeMeHHOH depe3
npyrue. O3HaKOMIIGHHE C ONpEIeieHuEeM (YHKIIHH,
thopmymupoBanue ero. HaxoxmeHnue o0mactu onpeaeneHus
u obmactu 3HaueHnd (QyHkuuu. O3HaKOMIIGHHE C
npuMepamMy YHKIHMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX
mporeccax M3 CMEXHbIX mpeaMeToB. O3HaKOMIICHHE C
JOKa3aTeJIbHBIMU  PACCYXKIEHUSIMU HEKOTOPHIX CBOWCTB
JUHEHHOM W  KBaApaTUYHOW (YHKUUH, TpOBEICHUE
WCCIIEIOBAHNS JIMHEWHOW, KYyCOYHO-IMHEHHOW, IpOOHO-
TUHEWHON ¥ KBaApaTUYHOW (YHKIWH, TOCTPOEHHWE WX
rpapuxoB. [loctpoenne u 4yreHue TpadukoB (QyHKIHH.
Uccnenopanne ¢yHkuuu. O3HAKOMJICHHE C IOHATHEM
FapMOHHYECKUX KOJIEOaHUH W IMpUMepaMH IrapMOHHYECKHX
KOJNeOaHu| IJI1 OMMCaHMA MPOLECCOB B (PHU3MKE M APYTHX
00JacTsIX 3HAHMS.

O3HaKOMJIGHHWE C TOHITUEM PAa3pBIBHOW MEPHOANYECKOM
¢byHKuMM, GOpPMYJIMpOBaHME  CBOICTB  TaHTeHCa H
KOTaHTEHCa, IMocTpoeHne uX rpadukoB. [Ipumenenue
CBOICTB (hyHKIMI TS CpaBHEHUS 3HAYEHUU
TPUTOHOMETPHUUECKUX ¢$byHKUUH, peleHus
TPUTOHOMETPHUUYECKHUX YPABHEHU.

OK 1-5
JIP 4, 10

Tema 8.
MHOrorpaHHuKy u
KpyTJIble Tea

Conep:xanue y4eOHOro MaTepuaJia

Bepuunbl, pebpa, rpaHnm MHororpanHuka. [Ipusma.
IIpsimMasgs u wmaxnonnas npusma. IlpaBunbHas mpu3Ma.
[apamnenenumnen. Ky6.

Onucanue n XapaKTCpHUCTHUKA PA3IUMYIHBIX BHU 0B
MHOTI'OI'PaHHUKOB, IMEPEUYNCIICHUC UX DJIEMCHTOB U CBOICTB.
I/Iso6pa>KeH1/Ie MHOI'OI'pPaHHUKOB n BBITIOJTHCHUEC
MNOCTPOCHUA Ha I/I306pa)KeHI/I$IX n MOACIIAX

OK 15
JIP 4, 10
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[upamupga.  IlpaBunbHas  nupampaa.  YcedeHHas
mupamuga (Jlekmusa-nouamor). Terpasap. CuMMmerpuu B
Kybe, B mapaienenuneae, B IpU3Me M MUpaMUIE.
Ceuenus xy0a, npu3mbl U nupamuabl. [IpencraBnenue o
MpaBUIBHBIX ~ MHOTOTPaHHWKax  (TeTpa’mpe,  KyoOe,
OKTadpe, JoJeKadape U uKocadzape). Llumuanp u xKoHyc.
VYceueHnnsnii  koHyc. OcHOBaHWE, BBICOTa, OOKOBas
MMOBEPXHOCTH, 00pasytomias, pazBepTka. OceBble CedeHUs
Y CeYeHUsl, MapajielbHbIe OCHOBAHUIO.

[lap u cdepa, nx ceuenus. KacaTempbHas MIOCKOCTh K
chepe. O0beM u ero usmepenue. MaterpanbHas Gopmyna
oovema. Dopmynsl o0bemMa KyOa, MPSIMOYTOIBEHOTO
napajuienenunena, npusMel, nwinHapa ([IpoGiemHas
JICKIIHST ).

Qopmynsl obbemMa mUpaMuAbl U KoHyca. DopMyisl
IJIOIIA M MOBEPXHOCTEN LMIMHAPA U KOHyca. DopMynbl
o0beMa mapa o riomanu chepsl

HpaKTqucxne SAHATUSA

[Toctpoenne m3o0pakeHMii MHOTOTpaHHUKOB (Mo3roBoit
mrrypy)

Pemenne  3amau Ha  BBIUMCJICHME  IUIOMIAAEH
MOBEPXHOCTEW 1 00bEMOB MHOT'OTPAHHHUKOB. Brranciienne
rontajel 1 00bEMOB TeJl BPaLCHUS

MHOT'OI'PaHHUKOB. Brrunciaenue JIUHEHHEBIX 3JIEMEHTOB M

YTJIOB B MIPOCTPAHCTBEHHBIX KOHUTYpaLUsIX,
ApTyYMEHTUPOBAHHUE CBOUX CYXXICHHUU. XapaKTepuUCTUKa U
H300paKeHUC CeUeHH, BBEIYHCIICHHUE TIoIaaei

noBepxHocTeil. [locTpoeHne mpocTedmmx cedeHnid Kyoa,
pu3MbL, upamusl. [Ipuvenenne (HakToB W cBeneHHA U3
miaHuMeTpurd. O3HaKOMJIEHME C BUAAMH CHMMETpPUHA B
MIPOCTPAHCTBE, (POPMYIHPOBAHHUE OTIPEAETICHI U CBOWCTB.
XapakTepucTUKa  CUMMETPUM  TEJl  BpALEHUI U
MHOTOTPaHHUKOB. [IpuMeHeHHne CBOWCTB CHMMETPHUU IPU
pemeHnn 3aaa4. Mcmons3oBanue mproOpeTEHHBIX 3HAHWHI
IUIsl UCCIIEAOBAHUSI U MOJCIHMPOBAHUSI HECIOXKHBIX 3a7ad.
Nzo0paskeHne OCHOBHBIX MHOT'OTPAaHHUKOB U BBIITOJTHEHUE
PUCYHKOB

no ycioBusM 3agady. O3HaKOMJIEHHE C BUAAMHU Tel
BpalieHus1, GopMyITUpOBaHNE MX ONpeIeNieHN U CBOWCTB.
®opMyIHpOBaHUE TEOPEM O CEUEHHUH Ilapa MIOCKOCThIO U
IUIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucThuKka H W300pakeHWEe Ted BpalleHUs, WX
pa3BepTKu, ceueHus. PemieHune 3agad Ha IMOCTPOCHHE
CEUEHUM, BBIUUCICHUE JUIMH, PACCTOSIHUM,  YIJIOB,
mwiowmaaei. [IlpoBenenue n1oka3aTeNnbHbIX paACCyKICHUN

npu peuieHuu 3aaad. llpuMeHeHHe CBOWCTB CHUMMETPHUU
NpY pelIeHUH 3aJlad Ha Tejla BpalleHUs, KOMOMHAIMIO Tell.
N3o0paxkenne OCHOBHBIX KpPYTIBIX TeJI W BBHIMOJIHEHUE
pUCYHKa @O YCIOBHIO 3ajaud. Pemenwe 3agad Ha
BBIYHMCIICHHE IUIOMAACH IIOCKUX (QHUTYp C MpUMEHEHUEM
COOTBETCTBYIOIIUX (GOpMyl W (DaKTOB M3 TUIAHUMETPHUH.
N3yuenue TEOpEM 0 BBIYMCIICHUU 00BEeMOB
MIPOCTPAHCTBEHHBIX TEIN, pPElIeHHe 3a/1ad Ha NPUMEHEHHE
¢dbopmyn BeuucieHus o0beMoB. M3ydenue dopmyn s
BBIYHCIIEHHS MJIOLAa/Iel OBEPXHOCTEH MHOTOTPAaHHUKOB U
Ten BpamieHus. O3HaKOMIIEHHE C METOJOM BBIYMCIIECHUS
IUIOIIaJM TIOBEPXHOCTH cdephl. Pemenune 3amad  Ha
BBIYHCJIEHHE IUIOMIAAEH MOBEPXHOCTU MPOCTPAHCTBEHHBIX
TeN

Coaep:kanue y4eOHOro MaTepuasa

Crioco05b1 3aaHug u CBOIiCTBa YHUCIIOBBIX
nocneaoBatenbHocTer (JIekiusa-Bu3yanu3anus).

O3HaKOMIIEHHE C TIOHSITHEM YHUCIIOBOM
IMOCJIEI0OBATEILHOCTH, criocobamu ee 3aaHMs,
BBIYHCJIEHUAMU €€ WieHOB. O3HaKOMIIEHUE C BBIUUCIEHUEM

OK 1-5
JIP 4, 10
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CymmupoBaHMe  TmocienoBarenbHOcTell.  beckoHeuHO
yOBIBaoIasi TeoMeTpUUEecKasl MPOrpeccus U €€ CyMma.
[lonsiTHE O MPOU3BOTHON QPYHKIHNH, €€ TEOMETPUIECKUN U
¢usnueckuii cMpICI. YpaBHEHHE KacaTeIbHOU K rpaduKy
¢bynkunu. [IpousBoaHble CyMMBI, pa3HOCTH,
pousBeneHus, uacTHele. IIpow3BogHbIE  OCHOBHBIX
aneMeHTapHbIx (yHkumid. [IpuMeHeHne mpou3BOTHOM K
WCCIIEeIOBAaHUI0 (DYHKIIMH © TMOCTPOCHHUIO TpaduKoB
(Jlexumsa-Buzyanuzanus).  [Ipumepsr  HMCHOIB30BaHUA
MPOU3BOJHOMN Il HAXOXKICHUS HAWIYYIIErO PEIICHUS B
NPUKIAIHBIX ~ 3aJavax. Bropas mnpou3BoAHAas, e
reoMeTpuyueckuii u ¢uzndeckuii cMmeicn. Haxoxmenue
CKOPOCTH Ui TIpolecca, 3aJaHHoro Qopmynod wu
rpaduKoM.

IIpakTHYecKkue 3aHATHUS

UucnoBasi MOC/IEAOBATEIbHOCTh, CIIOCOOBI €€ 3alaHus,
BBIUMCJICHUS WIEHOB IocienoBaTenbHOCTH. [lpenen
MOCJI€ZI0BATENbHOCTH. beckoneuno yObIBaroIast
reoMeTpuyecKas IporpeccHs.

[IpousBoaHasi: MEXaHUYECKUN U T€OMETPUUECKUI CMBICI
npom3BoaHor (KomtokBuym). YpaBHeHHE KacaTelbHOH B
obmem Buge. [IpaBuna u hopmynst quddepeHTnpoBaHus,
TabJMMIa  OPOM3BOAHBIX  JJIEMEHTAPHBIX  (YHKIHH.
UccnenoBanne ¢GYHKIMM C TIOMOMIBIO TPOWU3BOJIHOM.
Haxoxnenne HamOonblIero, HaMMEHBIIETO0 3HAuYeHUs U
SKCTpeMaJIbHBIX 3HaueHNH GyHKuuu (Mo3roBoii mrTypm).

CyMMBI OECKOHEYHOTO YHCIOBOTO psla Ha TIpUMEpe
BBIYHCIICHHS CYMMBI OECKOHEYHO yOBIBatOIIeH
reoMeTpuyYeckoi  mporpeccud. Pemenwe 3agad  Ha
mpuUMeHeHne QOpMyJbl CYyMMBI OECKOHEUHO YOBIBaroIIei
reomerpuyeckoil nporpeccuy. O3HaKOMIIEHHE C IOHITHEM
mpom3BogHOW. U3ydenme wm  ¢opMmynupoBaHHE €€
MEXaHUYECKOT0 M TEOMETPHUYECKOr0 CMBICTa, H3Y4eHHUE
QITOpUTMa BBIYMCICHUS [NPOM3BOAHOM Ha mpUMeEpe
BBIUMCICHUS  MTHOBEHHOHM  CKOpPOCTH W YIJIOBOTO
K03 (PUIUCHTA KacaTeILHOM.

CocTaBlieHUE YpaBHCHHUs KacaTeJIbHOM B O0OIIEM BHJIE.
YcBoernne mpaBun  auddepeHIUpoBaHUs, — TaOIHIIBI
NPOU3BOAHBIX JIEMEHTapHBIX (DYHKIWH, MPUMEHEHUE IS
nuddepeHInpoBaHHS

(yHKIMA,  COCTaBIEGHWS  ypaBHEHUS  KacaTeIbHOMU.
WzydueHnne TeopeM O CBA3M CBOWCTB (YHKIUH U
NpOM3BOAHOM, QopmynupoBka ux. [IpoBemenme c
NOMOIIBIO  MPOW3BOJHON  HCCIEAOBaHHA  (YHKIHWH,
3amaHHOW  (popMmynoll. YCTaHOBIEHHWE CBS3H CBOWCTB
(yHKIMU ¥ mpou3BoAHOW To ux rpadukam. [Ipumenenue
NPOM3BOJAHON JUIS pelIeHUs 3aJad  Ha HaXOXKJICHHUE
HanOOJIbIIEro, HAMMEHBILIETO 3HAUYEHHUsI M Ha HaXOXXICHUE
JKCTpeMyMa.

Tema 10. Coaepxanne yueOHOr0 MaTepHaJIa O3HakOMJICHHE C MOHATHEM HHTErpaja W MepBOOOpa3HOM. OK 1-5
Huterpain u ero IIpumenenue ONPEIEIEHHOTO UHTErpaia I W3yueHue mpaBuia BBIYMCIACHHS TEPBOOOpa3HOW U JIP 4,10
NPUMEHEHNE HAXOXIEHUS  IUIOMAJAM  KPUBOJIMHEWHOM  Tpamenuw. teopembl HetoTona — JletiOnuia. Perienue 3aiau Ha CBsI3b
®opwmyna Hetorona—JleitOnuna. 1IpumMepsl IpUMEHEHHS nepBooOpa3HOd ¥ €e  NPOM3BOAHOM,  BBIYHCIICHHE
MHTErpaa B GU3HKE U reOMETPUH 1epBo0OpasHoii 1 naHHON (QyHKIMH. Pemenue 3anau Ha
IIpaKTidecKne 3AHATHA MIPUMEHEHNUE WHTErpana il BBIYUCIECHUS (UINIECKUX
I/IH}“eraJ'I n mnepBoobOpaznas. Teopema HprooToHa— BENIMUHMH ¥ IUIOMAeH
JleitOnumna. IlpumeHeHne wuHTErpajga K BBIYUCICHHIO
¢m3nueckux BenwuuH u miomasei (Kommoksuym).
Tema 11. Copaepxanne yueOHOr0 MaTepHuaJia N3ydyeHne KIacCMUECKOTO OIPENEIEHHS BEPOSTHOCTH, OK 1-5
Dnementsl Teopur | CoObITHE,  BEPOSTHOCTH  COOBITHSA,  CIOXKCHHE U CBOICTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEM. JIP 4,10

BEPOATHOCTEN U
MaTeMaTU4YeCcKOi

ymHOXeHHe  BepositHocteil  (IIpoOGnemuas — nmexous).
[IpencraBnenne  maHHBIX  (TAOMUIBI,  JAHArpaMMBbI,
rpadukn) (Jlexkuus guanor)

PaccmoTpeHue mpuUMEPOB  BBIUMCIEHUS BEPOSTHOCTEM.
Pemenue 3amad Ha BBIYMCIIEHUE BEPOSITHOCTEH COOBITHH.
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CTaTUCTUKH I[IpakTHYecKue 3aHATHS 2 O3HaKOMIIEHHE C NIPEACTABIECHUEM YHCIOBBIX JAHHBIX U UX
Kiaccudeckoe ompeneneHue BEpOSATHOCTH, CBOMCTBA XapaKTePUCTHKAMH.
BEPOATHOCTEH, TeOpeMa O CyYMME BEpOSTHOCTEH. Pemenne mpakTHyeckux 3amad Ha OOpabOTKY YHCIOBBIX
Boruncnenne  BepositHocted.  IlpukmagHele  3agauu JTAaHHBIX, BBIUMCIICHUE X XapaKTEPUCTHK
(Mogzrosoit mtypm). [IpencraBinenne 4uCIOBBIX JaHHBIX.
IIpuxnagnbie 3a1a4u

Tema 12. Copaepxanne yueOHOr0 MaTepHaJa 4 O3HakOMJIEHHE C TPOCTEUIIMMM CBEICHUSMH O KOPHAX OK 1-5

YpaBHEHUA U YpaBHEHHUA M CHUCTEMBI YpaBHEHUH. PanuoHanbHBIE, anreOpanvecKux ypaBHEHHWH, TMOHATHSIMH HCCICIOBAHUS JIP 4,10

HEPABEHCTBA WppanuoHaIbHbIE, MTOKa3aTeNbHbIC 17§ YpPaBHEHUII M CHCTeM YypaBHEHHWH. I3ydeHue Teopuu
TPUTOHOMETPUYECKUE YypaBHEHHsI M cuctembl (Jlexums- pPaBHOCHIBHOCTH  ypaBHEHMH M €€  INPUMCHCHUS.
JTUaor). [ToBTOpeHMEe 3amucu pelieHds CTaHAAPTHBIX YpaBHEHMH,
PaBHOCHIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. MIPUEMOB TNPEOOpA30BaHUS ypPaBHEHUH Ui CBEINEHUS K
OcHOBHbIE TpHUEMBl HX peleHus (pa3jioKeHHEe Ha CTaHIAapTHOMY YpaBHEHHIO. PellleHne panuoHaIBHBIX,
MHOKUTEIH, BBEJICHHE HOBBIX HEU3BECTHBIX, UppaLOHANBHBIX, MIOKA3aTENbHBIX M TPUTOHOMETPHUUECKHUX
MOJICTAHOBKA, TpauIecKuil METO). ypaBHEHUH u cucteM. Mcrnonp3oBaHue CBOMCTB U rpadukoB
HepageHctaa. PannonaneHele, UppalrOHaNbHEIE, ¢byHKuuMi s pemeHus  ypaBHeHuid.  [loBropenme
MOKa3aTeNbHBIE W mMpucoHoMempuieckue HEPABEHCTBA. OCHOBHBIX IIPUEMOB pellleHus cucTeM. Pemenne ypaBHeHuit
OcHoBHble TpreMbl ux pemrenus (IIpoGnemHast aekuus). C IPUMEHEHHEM BCeX MPUEMOB (Pa3IoKEeHUS
Hcnonb3oBanue cBoiicTB U rpadukoB GYHKUUH IIpU Ha  MHOXHTENH, BBEICHUS  HOBBIX  HEHM3BECTHBIX,
pEIIeHNN ypaBHEHUI M HEpaBEHCTB. METOJl MHTEPBAJOB. MOJICTAHOBKH, Tpaduueckoro Mmerona). Pemenue cucrem
N3o00paxeHne Ha KOOPAUHATHOW IUIOCKOCTH MHOMKECTBA ypaBHEHU ¢ MPUMEHEHUEM Pa3IMUHBIX CIIOCOOOB.
pelieHnit  ypaBHEHHIl M HEpPaBeHCTB C  JIByMs O3HakoMiieHHE ¢  OOIMMM  BOIPOCAMH  PEIIEHHS
MIEPEMEHHBIMH U X CHCTEM. HEPaBEHCTB M MHCIIOJb30BAaHHE CBOMCTB M TIpaduKoB
[Ipumenenne MaTeMaTHYeCKHMX METOJOB Il PEIleHUs (GyHKIWH U pellleHNH HePaBeHCTB. PellleHrne HepaBeHCTB
coJiep KaTeNbHBIX 3a/1a4 M3 Pa3IMYHbIX 00J1acTel HAyKH U U CHUCTEM HEpPaBEHCTB C MPUMEHEHHEM pPa3IMYHBIX
npakThKy (Jlexiusa-pu3yanu3arys). CHOCO0OB.
WnTepnperanus pe3yibTaTa, y4der peabHBIX [IpumeHeHnEe MaTeMaTU4eCKMX METOAOB Ul PEIIEHUS
OTrpaHUYCHUM. coJiep KaTeNbHBIX 3a/1a4 M3 Pa3UYHBIX 00JIaCTeld HAyKH W
IpakTHyecKne 3aHITHS 2 NpakTUKU. VIHTEepHnpeTupoBaHHE pPE3YIbTATOB C YYETOM
Kopuu ypaBHeHmil. PABHOCUIIBHOCTD ypaBHEHHIA. peajbHbIX OrPaHUYEHUI
[IpeoOpazoBaHue ypaBHEHHI.
OcHOBHBIE TIPHEMEI pelIeHns] ypaBHeHUH. Pemenue
cucreM ypaBHeHuii (Komnoksuym).
Hcnonb3oBanue cBOWCTB U rpadukoB PyHKIMHA A5
pelIeHrs ypaBHeHH 1 HEPaBEHCTB

[TpoMesKyTOYHAsE aTTECTALMSA 6
Hroro 84
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3. Yci0oBus peaju3annu 001meo0pa3oBaTebHOl y4eOHOH TUCHUIINHBI
TpeGOBaHI/Iﬂ K MaT€epUuaJbHO-TEXHUYECCKOMY odecnevYeHuIo

Peanmuzamus  oOmieoOpa3zoBarensHol  yueOHOM aucnumiinabel COO0.01.02 Maremarnka
TpeOyeT Hannuus yaeOHOro kabuHeTa MaTeMAaTUKHU M CTATUCTHKHU.

[Tomemenne kaOuHeTa ymoBIeTBOpseT TpeOoBaHUsAM CaHUTAPHO-ITHISMHOIOTHYECKUX
npaBui u HopMatuBoB (Canllun 2.4.2 Ne 178-02).

No
n/m

HaunmenoBanue
000pyIOBaHHBIX YUCOHBIX

ay)mTopHﬁ JJId IPAKTUYCCKUX

3aHATHH, Ta00paTOPH,
MaCTEPCKUX

[lepeuens MaTepuaTFHOTO OCHAIIEHHSI, 000PYIOBaHIS U
TEXHUYECKUX CPEJICTB O0YUCHHUS

Kabuuer MaTeMaTUKHA
CTaTUCTUKU

)54

KaOuner MmaTemaTnkm u ctatucTuku Ne 213

Mamepuanvruoe ochawjenue, KOMNbIOMEPHOE U UHMEPAKMUBHOE
obopyodosanue:

KommbroTep

Moy

IIpoexrop

HNHrepakTuBHas 10CKa

[apte1-20 (1 MecTHBIE)

Cron yuurens

KommnbroTep

IIpunTep

[xad Gompmroit

[kad co crexom

Crennaxu

Crynps

Cryn yunrens - 1

Tymba -1

XKamozu -2

MarHuTHo-MapKepHas 10cKa -3

HuBan -1

Hocka nis oObsiBIeHmiA-1

ABTOMAaTH3MpOBaHHOE pabouee MecTo 00eCledeHO IOCTYIIOM B
3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3zoBareibHyto cpenry MUAuC,
C BBIXOAOM B HMH()OPMAIIMOHHO-KOMMYHHKAIIMOHHYIO  CETh
«HTEpHETY.

Ilpoepammnoe obecneuenue:

1C: Ilpennpusitue. KoMmnexkT 11 BBICIIMX U CPEIHUX YIEOHBIX
3aBenenuii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Office®

Google Chrome

«"apaHT aspo»

Koncynprantllimroc

Bubnmoreka
YuTanbHBIN 321

Bbubuanorexa. YutaabHbli 3aJ ¢ BbIxoaoM B UHTepHeT Ne 122
ABTOMaTH3UPOBaHHbBIE paboune MecTa OnbIMoTeKape
ABTOMaTH3MpPOBAaHHBIE paboure MecTa JUId YUTaTenen

IIpunTep

Ckanep

Creiutaxxu st KHAT

Kadenpa

BricTaBouHBIl cTEmIaX

KaranoxxHbiil mxad
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[locagounsie MecTa (CTONBI M CTYIBS JIi CaMOCTOSITEIIHLHOM
paboThI)

Crenp nH(OOPMAIMOHHBIH

Ycaosusa piasa aun ¢ OB3:

ABTOMaTH3upoBaHHOE pabodee MecTo st uir ¢ OB3

JIunza @penens

CrnenmanpHass mTapTa JAis JUIO € HapyWIEHUSMHA OIOPHO-
JBUTaTEJIHLHOTO armapara

KnaBuatypa ¢ nHanecennem mpudta bpaiins

Kommnerorep ¢ mporpamMmHbIM oOecrieuenuem ais aun ¢ OB3
CBeTOBbIE MasiKU Ha IBEPSIX OMOIHOTEKH

TakTHIIbHBIE yKa3aTeNN HAPABICHUS ABIKEHUS

TakTHIIbHBIE yKa3aTEeNN BBIXO/[A M3 TIOMEIICHHUS

KontpactHoe BhIgENEHHE TPOEMOB BXOJOB M BBIXOJOB U3
TTOMETIEHUS

Tabmuuka ¢ HauMeHOBaHHWEM  OHMOJHMOTEKHM,  BBIITOJHEHHAS
mpudTom bpaiins

ABTOMaTH3MPOBaHHBIE paboyre MecTa OOecredYeHbl JIOCTYIOM B
ANEKTPOHHYIO WHPOPMAIIMOHHO-00pa3oBaTenbHyto cpeny MUAuC,
C BBIXOAOM B HMH()OPMAIIMOHHO-KOMMYHHKALIMOHHYIO  CETh
«HTEepHET”.

Ilpoepammnoe obecneuenue

1C: Ipeanpustue. KoMIIeKT A BBICIINX U CPEAHUX YISOHBIX
3aBenenuii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Office®

Google Chrome

«l"apanT aspo»

Koncynprantlloioc

3.2. UndopmanuonHoe odecrniedeHne 00y4YeHus

IlepeyeHb OCHOBHOM M 10TOJTHUTEIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOIi 1J15l 0CBOEHUS
0o01eodpa3zoBaTeIbHOM Y4eOHOM U CHUIIIHHBI

IleyaTHble U3naHUA

1. bynumoBuu, E.A. MaremaTtuka. BepostHocTh U cratuctuka. 10 kmacc: ydyeOHOe mocodue,
0a30BbIil U yriayonenHsiii ypoBHu / E.A.bynumosuu, B.A.BynsiueB. - Mocksa : Ilpocsemienue,
2023. - 223c.: ni. - (PI'OC).

2. bynumoBuu, E.A. Martemaruka. BepostHocTh M cratuctuka. 11 kmacc: ydyeOHoe mocoOue,
6a30BbIi M yriyoneHHsiil yposuu / E.A.bynumoBuu, B.A.BynbiueB. - Mocksa : IIpocselienue,
2023. - 144 c.: m. - (OI'OC).

3. Matemaruka: anrebpa W Hayaja MaTeMaTHYECKOro aHaju3a, reomerpus. Anrebpa M Hayana
MaTemaruueckoro asanuza. 10-11 kiaccel: y4yeOHMK, Oa30BbIi M yriIyONEHHBIM ypOBHH /
[I.A.Anmumos, FO.M.Konsrun, M.B.TkauéBa u np. - Mocksa: I[Ipocsemenune, 2023. - 463 c.: ui. -
TekcT: HEMOCPEACTBEHHBIN.

4. MaremaTuka: aiaredbpa M Hauyala MaTeMaTHYeCKOro aHanuza, reomerpus. ['eomerpus. 10-11
kiaccol: yueOnuk / JI.C.AtanacsiH, B.®.byTty30B u ap. - Mocksa: [Ipocsemenne, 2023. - 287c.: ui.
- (MI'Y-mkone).- TekcT: HeMOCPeICTBEHHBIN.

DJIEKTPOHHBIE H31aHNs (JJIEKTPOHHBIE pecypchl)
1. boromonos, H.B. Maremaruka. Anre6pa u Hayana aHanusa. ba3zossiii ypoBenb: 10—11 kmaccst:
yuebnuk / H.B. boromonoB. — MockBa : IOpaiit, 2023. — 241 c. — TekcT: 31€KTpOHHBINA //
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Oo6pazoBatenpHas T1uiatrgopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/530391 (mara
obparmienus: 17.04.2024).

2. I'yceB, B.A.Maremaruka. ['eomerpus. bas3oBbiii ypoBenb: 10—11 kmaccel: yueOHHMK [/
B. A. T'yce, U. b. KoxyxoB, A. A. [IpokodseB. — 2-¢ uzn., ucnp. u mon. — Mocksa: FOpaiit,
2023. — 281 c. — Tekct: anektpoHHbI // O6pa3oBaTenbHas miargopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530392 (nata odpamenus: 17.04.2024).

Ilepeyenb pecypcoB  HMH(OPMANUOHHO-TEJIEKOMMYHMKAIMOHHON cetn  «MHTepHeT,
HEeO0XO0AUMBIX /1JIs1 OCBOEHHMS Y4eOHOM JUCIUIJIMHBI

Jlist  BBITIOJIHEHUS 3aJaHUA, MPETYCMOTPEHHBIX pabouell MporpaMMoON HCIOJB3YIOTCS
pekomenioBanHbie MaTEepHeT-caiiThl, DbC.

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

1. eLIBRARY.RU: Hayunas »snexktpoHHass OuOnuoreka [DneKTpoHHBIH pecypc]. — Pexum
noctyna: http://elibrary.ru
2. OBC IOPAUT - Pexxum pocryma: https://urait.ru

4. KOHTpOJIb M OLIeHKA Pe3yJIbTATOB OCBOEHHUS 0011e00pa3oBaTe/IbHON y4eOHOM
AUCHUNIMHBI
KOHTpOJIB " OLCHKA PE3yJIbTATOB OCBOCHUS O6Hl606paSOBaTeHBHOﬁ yqe6H0171 JUCHUITIIMHBI

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

DopMBI 1 METOIBI
KOHTPOJISI U OLIEHKH
pe3yJbTATOB 00y4eHusl

JIUYHOCmHbIE: Tekynuii KOHTPOb:

- cOPMHUPOBAHHOCTH TPEJACTABICHUNA O MaTeMaTHKe KaK YHHBEPCAIHLHOM | NMPAKTHYCCKHUE PAOOTHI,
A3bIKE HAyKM, CPEJCTBE MOJEIMPOBAHMs SBJIECHHMH M IIPOLIECCOB, MJAEAX M | TECThI, rpad)UuecKue
METOJIaX MaTeMaTHKH; paboThI

- NOHMMAHHE 3HAYMMOCTM MATEMAaTHKH JUIi  HAy4YHO-TEXHUYECKOro | KoHrtponbHas paboTa.
nporpecca, CpOPMHPOBAHHOCTh OTHOIIEHHsI K MaTeMaThKe KaKk K 4YacTH | Dk3zameH
00IIe4YeNIOBEYeCKO KyJIbTYphl 4epe3 3HAKOMCTBO C HCTOPHEW pa3BHTHUS
MaTEeMaTUKH, IBOJIIOIIUEN MAaTeMaTUUYECKUX UICH;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHMS,
ANTOPUTMHUYECKON  KYJbTYPBl, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE,
HEOOXOaUMOM JUIsi  OyAymieid NpodecCHOHAIBHOW JEATEeIbHOCTH, IS
MPOIOJDKEHHUST 00pa30BaHUs M CaMOOOPa30BaHUS;

- OBJIAJICHWE MAaTEeMATHYECKUMH 3HAHUSAMH UM YMEHHUSMHU, HEOOXOJUMBIMHU B
MOBCETHEBHOW KW3HH, IJII OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX
JTUCIUILTAH U JUCUIUIUIAH 00MIenpo(eCCHOHANBHOTO HKIIA, [Tl TTOTyYeHUs
oOpa3oBaHuss B 00JacTSX, HE TPEOYIOUIMX YIIIyOJEHHOH MaTeMaTH4eCKON
MOJITOTOBKH;

- TOTOBHOCTb M CHOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHCIC
€aMo00pa30BaHMIO, Ha TIPOTSDKEHUH BCEW KHM3HU; CO3HATEIBHOE OTHOIICHUE
K HEIIPEPBIBHOMY 00pa3oBaHHIO KaK YCJIOBHIO YCHEIHON
npodeCcCuoHaTLHON 1 00IIECTBEHHOH eI TETFHOCTH;

- TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOW U
OTBETCTBEHHOH J1eSITETILHOCTH;

- TOTOBHOCTH K KOJUIGKTUBHOHM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
0o0pa3oBaTenbHOM, OOIIECTBEHHO TMOJIE3HOH, y4eOHO-MCCIIeI0BaTeNbCKOM,
MPOEKTHOH U JIPYTUX BUIAX JESITEITBHOCTH;

- OTHONIEHHE K MPOPEecCHOHAILHONW JEeSTEIbHOCTH KaK BO3MOXKHOCTH
y4acTHss B PEIICHHH JIMYHBIX, OOINECTBEHHBIX, T'OCYJapCTBEHHBIX,
00IIIeHAITMOHATBHBIX TPOOJIEM;

Memanpeomemuovie: Texymuil KOHTPOJIb:

Pe3yabTarbl 00yyeHust
(ocBOEHHBIE YMEHMHs, YCBOCHHbIE 3HAHHS)
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-  YMCHHE CaMOCTOSTENLHO OMPEICATh IEIH JCATEIHHOCTH U COCTABJIAThH
IUTaHBI JESITEILHOCTH, CaMOCTOSITEIbHO OCYIICCTBIIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCTD; UCIOIb30BaTh BCE BOZMOXKHBIE PECYPCHI JIs
JOCTIDKEHHS TTOCTABJICHHBIX IeNiell M peaau3alud IUIAHOB ACATCILHOCTH;
BBIOUPATH YCIICIIHBIC CTPATETHH B PA3INYHBIX CUTYAIIHSIX;

- yYMEHHE TNPOIYKTUBHO OOIIATHCS M B3aWMOJCHCTBOBATH B IMpoOIecce
COBMECTHOM JICATENBHOCTH, YYWTBHIBATH TIO3WIMH JPYTHX YYACTHUKOB
JEeSITETBHOCTH, 3 (PEKTUBHO pa3peiiaTh KOHPIUKTH;

- BJAJICHWE HABBIKAMU TIO3HABATEIBHOM, Yy4eOHO-MCCIEeIOBATEIBLCKON |
IIPOCKTHOM JEATEIBPHOCTH, HABBIKAMU Pa3pelIeHHs Ipo0JIeM; CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY TMOHCKY METOIOB PEIICHHS MPAKTHICSCKUX
3aj1a4, MPUMEHECHUIO PA3THMYHBIX METOIOB MTO3HAHUS;

- TOTOBHOCTh H CIHOCOOHOCTH K CaMOCTOSTENBHONW HH(POPMAIUOHHO-
MO3HABATENILHON JIEATENFHOCTH, BKJIOYAsh yMEHHE OpPUCHTHUPOBATHCS B
PasIMYHBIX HCTOYHHUKAX HCTOPUUCCKOW HH(MOpMAIUH, KPUTHYESCKH €¢
OLCHHUBATH u HUHTCPIIPETUPOBATD, YMCHHEC HUCIIOJIB30BaTh cpeacTsa
WHQOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH B PEIICHUU
KOIrHUTUBHBIX, KOMMYHUKAaTHUBHBIX u OpraHu3alMOHHBIX 3a1a4 C
coOJroieHreM TpeOOBaHMI 3PTOHOMHUKH, TEXHUKH OE30MaCHOCTU, T'MTUCHBI,
pecypcocOepekeH s, TPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30I1aCHOCTH;

- YMEHHE CaMOCTOSATENILHO  OICHWBAaTh W  NPHUHUMATh  PEHICHUS,
ONPENENIAIONINE CTPATETHIO TOBEACHWS, C YYeTOM TPaXIAHCKHX U
HPaBCTBEHHBIX [ICHHOCTEH.

NpaKTHYECKUE PaOOTHI,
TECThI, TpaduuecKue
paboThI

Kontponbphas pabora.
DK3aMeH

npeomemmuvle:

- c(hOpMHUPOBAHHOCTh TNPEICTABICHUI O MaTeMaTHKE KaK YacTH MHUPOBOH
KyJIBTYpPHl U MECT€ MaTeMaTUKH B COBPEMEHHOH IMBHJIM3ALUH, CIIOCO0ax
ONMCAHUA SIBICHUAN pealbHOTO MUpa HA MaTEMaTHUECKOM SI3BIKE;

- c(hOpMHUPOBAHHOCTh MPEICTABICHUH O MAaTEMaTHYECKHX IOHITUSAX Kak
BAKHEHIIMX MATEMaTUYECKUX MOJEIAX, IO3BOJSIIOIIMX ONMCHIBATE U
u3ydaTb pasHble IIPOLIECCHI M SIBJIEHUS; IIOHMMAaHUE BO3MOKHOCTH
AKCHOMaTHYECKOTO MOCTPOEHUSI MATEMAaTHUECKHUX TEOPHUH;

- BJIaJICHHE METOJAaMH JO0Ka3aTeIbCTB U AJFTOPUTMOB PEIICHUS, YMEHHE UX
IIPUMEHATh, NPOBOAMTH JOKA3aTEIbHbIE PACCYKIEHUS B XOAE pELICHUS
3a/1ay;

- BIQJICHUE CTaHJApPTHBIMM IPHUEMaMH pEHIEHHS pPALHOHAIBHBIX H
UPpPALMOHAIBHBIX, IIOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPABHEHUI W  HEPABEHCTB, HX CHUCTEM; HCIOJb30BAHHE TOTOBBIX
KOMIIBIOTEPHBIX NPOrpaMM, B TOM YHCIE A IOHCKA NMYTH pPEHICHHS U
WITIOCTPALNN PELIEHNs YPAaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAaHHOCTb  MpPEACTABICHUH 00  OCHOBHBIX  HOHSTHAX
MaTeMaTU4YeCKOro aHajiu3a W HX CBOMCTBaxX, BJIAJIEHUE YMEHUEM
XapaKTepU30BaTh MoBeIeHHE QYHKUUHI, NCTIONb30BaHUE TOTYYEHHBIX 3HAHUN
JUTSl OIIICAHUS M aHaJIN3a peasIbHbIX 3aBUCUMOCTEH;

- BIAQJICHUE OCHOBHBIMHU IIOHATUSAMU O IUIOCKMX U IPOCTPAHCTBEHHBIX
reOMEeTpHUECKUX (UTypax, UX OCHOBHBIX CBOWCTBax; C(POPMHPOBAHHOCTH
YMEHHS paclo3HaBaTh TeOMeTpuUecKue (pUrypbl Ha yepTexax, MOACISIX U B
peanbHOM MHpE; IPUMEHEHHE W3YUYSHHBIX CBOHCTB FEOMETPHUYECKIX (QUTYD U
dopMyN Ui penieHHs: TEOMETPUYECKHX 3aJad W 3ajad C MPAKTUIECKUM
COZIEpKAHUEM;

- c(hOpMHUPOBAHHOCTH MPEACTABICHUN O TpOLECCcax U SIBICHUAX, UMEIOMINX
BEPOSITHOCTHBIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM
MHpPE, OCHOBHBIX MOHATHAX AIEMEHTAPHON TEOPUM BEPOSATHOCTEH; YMEHUI
HaXOJUTh U OLEHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITHH B MPOCTEHIINX
MIPAaKTUYECKUX CUTYallUsIX M OCHOBHBIE XapaKTEPUCTUKU CIIy4ailHbIX
BEJIMYMH;

Tekynuii KOHTPOJIb:
TECTHI, MPaKTHUECKHUE
pabothl, Tpaduyeckne
paboThI, MaTEMaTHIECKHE
JUKTAHTBI, YCTHbIC
OTPOCHI

KontponbsHas pabora.
OKk3aMeH
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- BJIaJICHNE HABBIKAMU HCIOJH30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM
MIPH peIIeHNH 3a]1a4.




