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1. MACIIOPT PABOYEM MPOI'PAMMBI YYEFHOM JUCHUTIIJINHBI
«MATEMATHUKA>»
1.1. O6aacTh npuMeHeHUus padoveil MPporpaMmbl
PaGouass nporpamma ydeOHOW AUCHUILIMHBI «MaremaTukay SBISIETCS
4acThl0 00s3aTelibHOM mpeaMeTHOM obnactu «MaremaTuka U HUHPOPMATUKA»
®OI'OC cpennero oOuiero oOpa3zoBaHUs, peaM3yeMON MPOrpaMMbl MOATOTOBKHU
CIEUATUCTOB cpeiHero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO cnenuaibHOCTEN
44.02.01 HomkonbHoe obOpazoBanne u 44.02.02 IlpenonaBaHue B HayaldbHBIX
kinaccax mia crygeHtoB ocauBaromux IIIICC3 nHa 06a3ze ocHOBHOro oOIIero
00pa3oBaHU.
1.2. MecTo y4eOHOIl AUCUMILVIMHBI B CTPYKType NPOrpaMmMbl MOATrOTOBKH

CIICNHMAJIUCTOB CPECIHEI0 3BCHA

VyeOnas gucuumianHa «MarteMaTukay B nemarorumdeckoM koswiemke U n
®CO KBI'Y uzyuaercs B 061eo0pazoBaTebHOM 1ukie yueOHoro miuana [IIICC3
Ha 0a3e OCHOBHOrO 00miero oOpa3oBaHUS C MOJYYEHHUEM CpPEIHEro OOIIero
00pa3oBaHUs.

B yue6nom mnane [HIICC3 mecto yueOHOM nucUMIUIMHEBI «MaremaTika» — B
cocTaBe 00111e00pa30BaTeNbHBIX YUEOHBIX AUCIUILUINH MO BBIOOPY, (OPMUPYEMBIX
u3 o0s3aTenbHbIX npeaMeTHbIX obnacteit @I'OC cpennero odiiero odpasoBaHusl,
s cnenuanbHocTet  44.02.01  JlomkonesHoe oOpaszoBanue u  44.02.02
[IpenongaBanue B HayaJbHBIX  KJaccax r'YMaHUTapHOTO npoduis
npodecCHoHaTBbHOTO 00pa30BaHMUS.

1.3. Heaun u 3a7a4u y4eOHOM AMCUMILIMHBI — TPeOOBaHUSA K pe3yjabTaraM

OCBOCHUSA Y4eOHOH AMCHUIIIUHBI:

OcBoenne cojaepkanusi ydeOHOUW IUCHMIUIMHBI «MatemaTukay o0OecrneunBaeT
JNOCTUKEHUE CTYJEHTAMHU CIIEIYIOIINX PE3YIbTATOB:

* IUYHOCMHBIX:

— TMOJHOUEHHOE (QOopMHUpOBaHUE TMPEACTABICHH O MaTeMaTHKe  Kak
YHUBEPCAIBHOM SI3bIKE HAayKH, CPEJICTBE MOJICTUPOBAHUS SBICHUN U MPOLIECCOB,
UJesIX U METOJaX MaTEMAaTHUKU;

— MOHMMAaHWE 3HAYMMOCTH MAaTEeMAaTUKHU JUIsl HAyYHO-TEXHHUYECKOTO IMporpecca,
dbopMHpOBaHWE OTHOIICHHWS K MaTeMaTHKE KaK K YacTH OOIIeuYeT0BeUeCKOu
KyJIbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpUEH pPa3BUTHUS MAaTEeMAaTUKHU, DBOJIIOIUEH
MaTEeMaTHUYECKHUX HJICH;

— pa3BUTUE JIOTUYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKOMN KYJIbTYphl, KPUTUUYHOCTU MBIILJICHHUS] Ha YPOBHE, HEOOXOIUMOM
Uit Oyayiei npodeccuoHaIbHOM eI TeNIbHOCTH, ISl TPOAOTIAKEHUST 00pa30BaHUs
1 caMmo00pa3oBaHus,

— OBJIaJICHHE MaTEeMaTUYECKUMH 3HAHUSIMU U YMEHUAMH, HEOOXOAUMBIMU B
MOBCEIHEBHON JKM3HMU, JUIsi OCBOCHHUSI CMEXKHBIX €CTECTBEHHO — Hay4YHBIX
JUCHUIUIMH W JUCHMUIUIMH TPO(PECCUOHAIBHOTO IMKIA, JJI TOJy4YeHUs
oOpa3zoBaHus B 00JacTAX, HE TPEOYIOIMMX YIIyOJEHHOH MaTeMaTUYECKON
MOATOTOBKH;



— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHMIO, Ha
MPOTSDKCHUH BCEW  JKM3HHW; CO3HATEBHOE OTHOINICHHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEHIHON MpodeCcCCHOHAIBHOM M 00IeCTBEHHOU
TeSITENBHOCTH;

— TOTOBHOCTh M CITOCOOHOCTH K CaMOCTOSITEIbHON TBOPYECKOW M OTBETCTBEHHOU
TeSTENHHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYJAHHYECTBY CO CBEPCTHHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4YeOHO— HCCIIEeIOBATENIbCKOMH,
MPOCKTHOM U JPYTUX BUAAX JACATEIHHOCTH;

— OTHOINICHUE K MPO(EeCCHOHATBHON JEATETHPHOCTH KaK BO3MOYKHOCTH yYacTHS B
pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIHHBIX
npo0OJeM;

* MemanpeomMenHbIX:

— YMEHHUE CaMOCTOSTEILHO OMPENEISITh eI IeATSILHOCTH U COCTABISAThH TUIAHBI
TeSTENHHOCTH; CaMOCTOSTEITLHO OCYIIECTBIISTH, KOHTPOJHUPOBATH u
KOPPEKTUPOBATh JESATEIHHOCTD, HWCIIONH30BAaTh BCE BO3MOXKHBIE PECYpCHl IS
JOCTIDKEHUST TIOCTABJIICHHBIX IIEe W peanu3alid IUIAHOB JIeATEILHOCTH;
BBIOMPATH YCTIIEITHBIC CTPATETUN B PA3TUIHBIX CUTYAIIHSIX;

— YMEHHE IPOJYKTUBHO O0IIATHCS U B3aUMOJEHCTBOBATh B IIPOLIECCE COBMECTHOM
NESTENHHOCTH, YYWUTHIBATH TIO3WIMH JIPYTUX YYACTHUKOB JEATEIHHOCTH,
3¢ dexTuBHO pa3pemaTh KOHGIUKTHI;

— BJAJCHUC HaBBIKAMHU II03HABATEIHHOW, Y4YE€OHO— HCCIEIOBATEIBCKON U
MPOCKTHOW JESATETHHOCTH, HABBIKAMH pa3pelieHus] MpoOJieM; CIOCOOHOCTh W
TOTOBHOCTh K CAMOCTOSITEIIBHOMY TTOVICKY METOJIOB PEIICHUSI MPAKTHIECKUX 3a1ad,
MPUMEHEHHUIO PA3TUIHBIX METOIOB MTO3HAHNS,

— TOTOBHOCTH U CHOCOOHOCTH K CaMOCTOATENIbHOW, WH()OPMAIIMOHHO-
MMO3HABATEIILHOHN JIEATEILHOCTH, BKIIFOYAst yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
UCTOYHHKAX WHPOPMAIMK, KPUTHYECKH OICHUBATh W HHTEPIPETHPOBATH
HH()OPMAITHIO, TTOTYIaeMYI0 U3 PA3TUIHBIX HCTOYHUKOB;

— BIAJICHUE S3BIKOBBIMH CPEACTBAMHU: YMEHHE SCHO, JIOTHYHO W TOYHO H3JIararb
CBOIO TOYKY 3PEHHSI, HCTIOIh30BATh aJIeKBAaTHBIC SI3BIKOBBIC CPEICTRA,;

— BJIaJICHE HaBBIKAMU MO3HABATEILHON PeIICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
JCHCTBUN W MBICTUTENBHBIX IMPOIIECCOB, MX PE3YyIbTATOB M OCHOBAHHWH, TPAHUIL
CBOCTO 3HAHWS W HE3HAHWS, HOBBIX ITO3HABATENBHBIX 3a7ad M CPEICTB 1O HX
TOCTKEHUS;

— IIEJICYCTPEMJICHHOCTh B TIOMCKaX W MPUHATHH PEIICHUN, COOOPa3UTEITLHOCTh U
WHTYHIUS,, PA3BUTOCTh MPOCTPAHCTBEHHBIX TMPEICTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATH KPACOTY U TAPMOHUIO MHPA;

* npeOMemHubix:

— (hopMHUpOBaHHE TIPEICTABICHUA O MaTEeMAaTUKE KaK YaCTH MUPOBOU KYJIbTYpHI U
MeCTe MaTEeMaTUKH B COBPEMEHHOW ITUBHIIM3AINH, CITOCO0aX OMUCAHUS SBICHUN
peaNTbHOTO MHpPa Ha MAaTEMAaTUYECKOM SI3BIKE;



— ¢opMuUpOBaHUE MPEICTABICHUNA O MATEMATUYECKUX MOHATUSIX KaK BaKHEHIINX
MAaTEMATUYECKUX MOJEINSIX, IO3BOJAIOIIUX ONUCHIBAaTh W U3y4daTb pPa3HbIC
MPOLIECCHI U SIBIICHUS,
— MOHUMAHUE BO3MOYKHOCTHM AKCMOMATHYECKOTO IMOCTPOCHUS MATEMATHYECKUX
TEOpPUH;
— BJAQJEHHE METOJAMH JIOKA3aTEIbCTB W AJITOPUTMOB PELICHUS, YMEHHE HX
MIPUMEHATH, TPOBOAUTH TOKA3aTEIbHBIE PACCYKACHHUS B XO/I€ PEIICHUS 3a/1a4;
— BJAQJCHHE CTAaHJAPTHBIMU  MPUEMAMH  PEIIEHUS  PAUOHAIBHBIX H
MppalHOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B
TOM YHCJE Uil TOUCKA MYyTH PELICHUS U WUIKOCTPALIMU PELICHUS YPAaBHEHHU U
HEPABEHCTB;
— (¢dopmMupoBaHUE TpPEACTaBICHUM 00 OCHOBHBIX MOHSTHUAX MATEMATHYECKOTO
aHalln3a M WX CBOWCTBAX, BJIAJCHHE YMEHUEM XapaKTEpPU30BaTh IIOBEIACHUE
(yHKIUN, HCMONB30BAHUE TMOJYYEHHBIX 3HAHWM JUIsi ONUCAaHMS W aHalln3a
pEANbHBIX 3aBUCUMOCTEN;
— BJAQJCHHE OCHOBHBIMH TOHSTHSIMHU O IUIOCKMX H MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBAX;
— (opMUpOBaHHE YMEHHUS PaclO3HABaTh Te€OMeTpuueckrue GUrypbl Ha YepTexax,
MOJIENIAX U B PEATBHOM MHPE; IPUMEHEHUE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u dbopmyl s peuieHrus reOMEeTPUUYECKUX 3aJlad U 3a/a4 ¢ MPAKTUYECKUM
COZIEP/KAHUEM;
— (opMupoBaHue TpEACTaBICHUNA O TMpoleccax U SABJICHUSAX, HMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MUDE,
OCHOBHBIX ITOHATHSX JJIEMEHTAPHON TEOPUM BEPOSATHOCTEW; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B MPOCTEHIIUX MPAKTHYECKUX
CUTYyallUsIX, OCHOBHBIE XAPAKTEPUCTUKHU CITyYaWHBIX BEJIMYMH;
— BJIQJICHUE HABBIKAMHU HCIIOJIb30BAHUSA FOTOBBIX KOMIBIOTEPHBIX MPOTPaMM MpPHU
peleHny 3aaa4.
1.4. Kosin4yecTBO 4aCOB Ha OCBOCHME MPOrPAMMBbI Y4eOHOM 1M CHUIIUHBI
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs: — 227 4acos,
B TOM YHCJIE:
o0s13aTeNbHON ayJUTOPHOU yueOHO# Harpy3ku oOydaromnierocst — 151 yacos;
CaMOCTOSITENIbHOM pabOoThl M KOHCYJIbTAIMI oOyy4aroiierocs — 76 4acos.
2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUIIJIMHBI
2.1. O0bem yueOHO# TUCHHMILINHBI U BHAbI Y4eOHOH padoThI

Bup yyeOHOM padoThI Oo6bem yacoB
MakcuMasibHasi yyeOHasi Harpy3Ka (Bcero) 227
Oobs13aTe1bHAs ayAUTOPHAs y4eOHasi HArpy3Ka (Bcero) 151
B TOM YHCIE:!
MIPAKTUYECKUE 3aHITUS 100
CamocTosiTesibHast pad0Ta 00y4arIerocss ¥ KOHCYJIbTalluU 76
IIpomexxyTouHast arrectanus B popMe IK3aMeHa




2.2. TemaTuyecKkuil I1aH U coaep:xkanue yueoOHou nucuumianabl MATEMATHKA

HanmeHoBaHMe pa3ie/ioB U TeM Coaeprxanue yueOHOro MaTepuasa, 1a00paTopHble pad0ThI U MPAaKTHYeCKHe 3aHATHS, Obnem | VYposenn
CaMOCTOSITeIbHASE Paf0oTa 00yYAIOIINXCS Hacos | OCBOEHMs
1 2 3 4
Pasnea 1. Beenenue. 1
Tema 1.1. Ilesan n 3anaun Coaeprxanue y4eOHOro MaTepuaJia.
H3y4YeHHUs] MATEeMAaTHKH. 1. MaremaTHKa B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHIX U MPAKTHUECKOM 1 1
JesTesbHOCTH. Lenu v 3a1aun n3y4eHusl MaTEMaTHKH.
Pa3znea 2. Pa3BurHe mNoHATHSA 0 14
ymcIiIe.
Tema 2.1. Ileaslie yncaa. Coaeprxanue yueOHOro MaTepuaJa. 1 2
PanmonajibHbIC H 1. lensle uncna. ParoHanbHBIC B NCHCTBUTEIILHEIC YHCIIA.
AeHCTBHTEILHbIE YHCIA. IpakTHYeCcKHe 3aHsITHSI. 2 2
[{esnble, paoOHaJIbHBIEC U ICWCTBUTEIIBHBIC YHCIIA.
CamocrosiTeibHas padora. 1 3
[enble yncna. PanyonanbHble U AEHCTBUTENBHBIE YUCIIA.
BrimonHenue nAeHCTBHS C 4YMClIaMU, 3alMCaHHBIMU B pa3sHOW (opMme, yMeTh pemiath 3aaayu,
COCTaBJIsIsl YHCIIOBBIE BBIPAKECHMSL.
Tema 2.2. Komniiexkcubie ynciaa. | Coaep:kanue yueOHOro MatepuaJa. 2 2
1. KommiekcHbie uuncia.
IMpakTHyecKue 3aHATHS. 2 2
KommiekcHbie uncina.
CamocrosiTeibHast padoTa. 2 3
KommiekcHbie uncia.
Paznuunble cmocoObl 3alMCH KOMIUIEKCHOTO 4YHCIa, O CYIIECTBOBAHWMHU KBAJPATHBIX
YpaBHEHUH C OTPULIATEIbHBIM JUCKPUMHHAHTOM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEL.
Tema 2.3. IIpuban:KkeHHbBIE Coaeprxanue yueOHOro MaTepuasa 2 2
BCJIMIUHBI. 1. ITpubnuxeHHbIE BEITUYHHBI.
IMpakTHyecKue 3aHATHS. 2 2




HanmeHoBaHMe pa3/ie/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYECKHE 3aHATHS, Obrem | Yposensb
CaMOCTOSITEIbHASL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMsH
1 2 3 4
[TpuGinKeHHBIC BETUYHHBI.
CamocrositesibHas padora. 2 3
[TpubnnKeHHbIE BETUYHHBI.
OneHnBaHue NOIPENIHOCTH PU PELIEHUH PEAJIbHbIX IPAKTUYECKUX 33]1a4.
Pasnen 3. KopHu, crenenu u 27
Jorapu(pmsl.
Tema 3.1. Kopensn n-oii crenenn | Coaep:kanue yueOHOro MaTepuaJa. 2 2
U ero cBoiicTBa. 1. Kopenb n-oii CTENEHH U €r0 CBOMCTBA.
IMpakTHyecKue 3aHATHS. 4 2
CpoiictBa kopHs. CBoOlicTBa CTENEHM C PpaLMOHAIBHBIM IoKa3zareneMm. CreneHu ¢
JeCTBUTEILHBIMU ITOKA3aTEISIMU.
CamocrositeibHas padora. 3 3
CaoiictBa KopHsi. CBOMCTBA CTENEHHU C JEHCTBUTEIBHBIM MOKA3aTEIEM.
W3ydenue MOHATHS CTENICHH C pa3IMYHBIMU MOKa3aTeIsiMU cterieHd. O0001eHne MOHTHS
CTENEHU Ha pPallMOHAJIbHBIN I10Ka3aTeb CTENEHU.
Tema 3.2. Jlorapugm gucJa. Coaepxanue yueOHOro MaTepuaJia. 2 2
1.Jlorapugm ymucna.
IMpakTHyecKue 3aHATHS. 4 2
Jlorapudm. Jlorapudm uucia. OcHoBHOE JorapupMHUUIECKOE TOKIAESCTBO.
CamocrosiTesibHast padoTa.
Jlorapudm yucna. OcHOBHOE JOrapu(pMHUUECKOE TOKAECTBO. 2 3
[TpumeneHne cBOWCTB JiorapuMoB JuIst Mpeodpa3zoBaHus JIOTapU(PMUIECKUX BBIPAKCHHA.
Tema 3.3. IIpeoOpazoBanue Coaep:xaHue y4eOHOro MaTepuaJa. 1 2
aJre0pan4ecKnx BbIPaKEHHUIA. 1. IIpeobpa3oBaHue anredpanuecKux BhIPasKEHUH.
IIpakTH4eckue 3aHATHA. 7 2
[TpeoOpazoBanue anreOpanvecKux BHIPAKECHUHN, pAllMOHAIBHBIX, JOTapU(PMHUUECKUX BBIPAKEHUH.
CamocrositeibHas padora. 2 3




HanmeHoBaHMe pa3/ie/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYECKHE 3aHATHS, Obrem | Yposensb
CaMOCTOSITEIbHASL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMsH
1 2 3 4
[IpeoOpa3oBanue anreOpanveckux, pPaLUOHANBHBIX, HMPPALUOHANBHBIX, JIOrapuPMUUECKUX
BBIPaKCHUM.
[Tpumenenne ¢hopMys U IpaBui B MPeoOPa30BAHUAX BHIPAKECHUH.
Pa3znen 4. Koopaunatsl u 12
BEKTOPBI.
Tema 4.1. IIpsimoyronbHas Coaepxanue y4eOHOro MaTepuaJia. 2 2
cHCTeMa KOOpAMHAT B 1. IIpsimoyrosipHasi cucreMa KOOPAMHAT B IPOCTPAHCTBE.
NPOCTPaHCTBeE. IIpakTH4eckue 3aHATHA. 1 2
IIpsimoyronbHasi cucTeMa KOOPAMHAT B IPOCTPAHCTBE,
CamocrosiTeibHas padora. 3 3
IIpssmoyronbHasi cucreMa KOOpAMHAT B IPOCTPAHCTBE, YPABHEHUE INIOCKOCTH U IIPSMOM.
3ajaHue KOOpAMHAT TOYKM B IPOCTPAHCTBE; IOCTPOEHHUS B MPSAMOYIOJbHOW CHCTEME
KOOpJMHAT B IUIOCKOCTH M B IIPOCTPAHCTBE; YPaBHEHMs IUIOCKOCTH M MPSMOM B MPOCTPAHCTBE.
PemreHne 3a1a4 Ha COCTABJIICHUE YPABHEHMM IUNIOCKOCTHU U IIPSIMOM.
Tema 4.2. I[lonsiTne BeKTOpA. Coaeprxanue y4eOHOro MaTepuaJia. 1 2
1. ITonarue BexTopa.
IMpakTHyecKue 3aHATHS. 1 2
Bexropel. [lelictBus Hax Bektopamu. Ilpoexunss Bekropa Ha ock. KoopamHaTel BekTopa.
CkasisipHO€E TPOU3BEICHHUE.
PeliTHHIOBbIN KOHTPOJIb Ne 1 1
CamocrosiTeibHas padora. 3 3
Bextopsl. [lelictBus Hax Bektopamu. Ilpoexuns Bekropa Ha ock. KoopamHaTel BekTopa.
CkansipHO€ IIPOU3BEICHNUE.
Bpluucinenue KOOpAMHAT BEKTOpa, JUIMHBI BEKTOPA; BBINOJIHCHUE JIEUCTBUH Hajk
BEKTOpPaMM; HAXOXJIECHHUE CKAJIAPHOTO IIPOM3BENEHUS, KOCHHYyCAa YIVIa MEXIy BEKTOpaMH,
pa3ioKEeHUe BEKTOp MO OpTaM, IPUMEHEHNE METOAAa KOOPAUHAT IPH PELICHUN T€OMETPUUYECKUX
3ajad.
Pazgen S. OcHOBBI 24




HanmeHoBaHMe pa3/ie/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYECKHE 3aHATHS, Obrem | Yposensb
CaMOCTOSITEIbHASL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMsH
1 2 3 4
TPUTOHOMETPHH.
Tema 5.1. OcHOBHBIE Coaep:xaHue y4eOHOro MaTepuaJa. 3 2
TPUTOHOMETPHYECKHE 1. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
TOKIECTBA. TpakTHYecKue 3aHATHSI. 3 2
Tpuronomerpuueckue Toxaectna. IlpeoOpa3oBaHue TPUrOHOMETPUUYECKUX BBIPAIKEHUH.
CamocrosiTeibHas padora. 2 3
Omnpenenenne cuHyca, KOCHMHYCa, TAaHI'€HCA M KOTAHreHca. TpUrOHOMETPUUYECKHUE TOXKAECTBA.
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI.
Bbluncnenne 3HaueHHMs CHHYyca, KOCHHYCa, TaHI€HCAa W KOTAHIEHCA; IPOBEICHHE
npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKECHUH, UCIIOIIB3YsI TOKIECCTBA.
Tema 5.2. @opmy.nl aBoiiHoro n | Coaep:kanmue yue0HOro MaTepuaJa. 2 2
MOJIOBHHHOI'O YIJIA. 1. @opMyJibl IBOMHOIO U OJOBUHHOIO yIJa.
IIpakTHyeckue 3aHATHA. 3 2
@opmynbpl  TOJOBUHHOIO yrja M JABoHMHoro yria. IlpeoOpazoBaHue mnpocredmmx
TPUTOHOMETPUUECKHUX BBIPAKEHHH.
CamocrosiTeibHas padora. 3 3
@opMyIIbI ITOJIOBUHHOT'O U IBOMHOTO YTJIOB.
Boruncnenus 3HaueHWil CMHyca, KOCMHYCA, TAHI'€HCA U KOTAaHI'€HCa IOJIOBUHHOIO YIJIA;
MIPOBECTH Pe0oOpa30BaHuUsl TPUTOHOMETPUUYECKHUX BBIPAKEHHM, HCTIONIB3YS TOXK/IECTBA.
Tema 5.3. IlpeodpazoBanue Conep:xaHue y4eOHOro MaTepuasa. 2 2
NPOCTEHIIHX 1. IlpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUH.
TPUTOHOMETPHYECKUX IIpakTHyeckue 3aHATHSA. 3 2
BbIpaKeHHil. [IpeoOpa3oBanue NPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKEHUH. APKCHUHYC, apKKOCHHYC,
ApKTaHI€HC, ApKKOTAHI'€HC YHUCIIA.
CamocrositesibHas padora. 3 3
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[IpeoOpa3oBanue MNPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUNH. APKCHUHYC, apKKOCHHYC,
apKTaHI€HC, ApKKOTAHI'€HC YHUCIIA.
[IpoBecTu mpeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAXKECHUH, HCTIOJB3YsI TOXKAECTBA.
O3HakOMJIEHME C apKCUHYCOM, AapKKOCHHYCOM, AapKTaHI€HCOM, apKKOTAHI'€HCOM 4YHCIIa;
npeoOpa3oBanue BbIpakeHHH ¢ apkdyHkiusmu. IlpumeHenue ¢Gopmyn B3aMMO3aBUCUMOCTH
MEXJ1y apKCHHYCOM, apKKOCHHYCOM, apKTaHI'€HCOM, ApKKOTaHI'€HCOM YHCJIa.
Pa3znen 6. ®ynkunu, ux 18
CBONCTBA M rpapuKH.
Tema 6.1. [lonsiTHE PyHKIMM. Coaeprxanue y4eOHOro MaTepuaJia. 2 2
CBoiicTBa QyHKIHIA. 1. ITonsitue pynkiun. CBoiicTBa QyHKIMH.
IMpakTHyecKue 3aHATHS. 2 2
OcHoBHblIe cBoMcTBa (pyHKIMI. OOpaTHas QyHKIHSL.
CamocrosiTesibHas padora. 2 3
OcHOBHBIE CBOWCTBA (PYHKIIHUI.
Haxoxxnenne obiacTu onpeseneHuss 1 MHOXKECTBA 3HAUCHUH (YHKINU; ONpe/ieIeHue BUIa
¢byHkuuun (uétHas, Hey€THas, OOLIETro BHJA); ONpEAETICHUE BUJAa MOHOTOHHOCTH; HaXOXKICHHE
TOYKH dKCTPEMYMOB, BUJA SKCTPEMYMA.
Tema 6.2. CteneHHas u Coaepxanue yueOHOro MaTepuaJia. 1 2
nokasarejbHasi pyHKIMH, UX 1. CrenenHas 1 oka3zarenbHas (yHKIMHU, UX CBOWCTBA U rpaduku. Jlorapudpmudeckas GpyHkims,
CBONCTBA M rpauKH. ee CBOicTBa U rpauK.
Jlorapudmuveckasi pynkuusi, ee | [IpakTHyecKue 3aHATHS. 2 2
CBOHCTBA M rpaduk. CreneHHas U mokasareibHas (pyHKIUH, UX CBOWCTBa M rpaduku. Jlorapupmuueckas GyHKIus,
ee CBOicTBa U rpauk.
CamocrosiTesibHas padora. 1 3
CrenenHas, noka3aTenbHasi, Jorapupmudeckas QyHKIUH.
[TpumMeHeHne CBOWCTB YKa3aHHBIX ()YHKUUH NP MOCTPOSHUH I'PpaUKOB.
Tema 6.3. Coaep:xaHue y4eOHOro MaTepuaJa. 1 2
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Tpuronomerpudeckue pyHkumuu, | 1. Tpuronomerpuueckue GyHKIMH, UX CBOicTBa U rpaduku. OOpaTHBIE TPUTOHOMETPUUECKHE
HX CBOMCTBa M rpadguKu. GyHKIMH.
Oo0paTHbIe IIpakTHYeckue 3aHATHS. 2 2
TPUTOHOMeTpUYecKHe PYHKIHUH. | TpuronoMeTpuueckue (GyHKIMM, MX CBOiicTBa M rpaduku. OGpaTHBIE TPUTOHOMETPHYECKUE
GbyHKIMH.
CamocrosiTeibHas padora. 1 3
Tpuronomerpuueckue (QpyHKIUHM, UX CBOMCTBa M rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIMN.
[TpumMeHeHne CBOWCTB TPUTOHOMETPUUECKUX (PYHKIMH TP MOCTPOSHUH TPaUKOB.
Tema 6.4. 'eomeTpuueckue Coaeprxanue yueOHOro MaTepuaJia. 1 2
npeodpa3zoBanus rpaguKkoB 1. 'eomeTpuueckue npeodpazoBanus rpaduKoB HYHKITUH.
QyHKumii. TIpakTHYeCKHE 3aAHATHSI. 1 2
['eomeTpuueckue npeodbpazoBanus rpaduKoB QyHKIH.
CamocrosrenbHas padboTa. 2 3
I'eomerpuueckue npeodbpazoBaHus rpaduKoB QyHKITHIA.
Brimonnenue npeoOpa3oBanuil rpadukoB (QyHKIUH, UCTIONB3Ys MapajuledbHBIN MEepeHoc,
neopManuio BAOIb KOOPAUHATHBIX OCEH.
Paszpen 7. Hauana 31
MATEeMaTHYeCKOr0 aHaJIn3a.
Tema 7.1. IlocnenoBareabnoctn, | Coaep:kanue yueOHOro MaTepuaJa. 2 2
CIOCOOBI UX 3aaHHUA. 1. ITocitemoBaTENBHOCTH, CIIOCOOBI UX 3aJaHMS.
IMpakTHyecKue 3aHATHS. 2 2
Hucnosas MOCJIEAOBATEIBHOCTbD. CaoiicTBa MOCJIEN0BATEIBHOCTEM. [Ipenen
10CJIEJOBATEIbHOCTH.
CamocrositeibHas padora. 2 3
Hucnosas MOCJIEAOBATEIBLHOCTD. CaoiicTBa MOCJIEN0BATEIBHOCTEM. [Ipenen
II0CJIEJ0BATEIbHOCTH.
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3aaHue MOCJIEI0BATENbHOCTEN; YCTAHOBJIEHUE YJIEHA M1OCJIEJ0BATEILHOCTH C TPEOYEMBIM
HOMEpPOM; U300pakeHrne TpapuueCcK; BHIYUCICHNE TPEIETIOB.
Tema 7.2. IIpomekyTKH Coaeprxanue y4eOHOro MaTepuaJia. 2 2
MOHOTOHHOCTH M IKCTPEMYMbI 1. ITpoMeKyTKH MOHOTOHHOCTH U 3KCTPEMYMBI (DYHKITHH.
¢pyHknmun. IIpakTnyeckue 3aHATHA. 2 2
[TpomMexyTKH MOHOTOHHOCTH M 3KcTpemyMbl (yHkimu. MccnenoBanue (QyHKIHMA ¢ MOMOIIBIO
IPOU3BOJIHON M MOCTPOEHHE UX IPaUKOB.
CamocrosiTesibHas padora. 2 3
[TpomMexyTKH MOHOTOHHOCTH M 3KcTpeMmyMbl (yHkImu. MccnenoBanue (QyHKIMA ¢ MOMOIIBIO
MIPOU3BOJIHON M MOCTPOEHHE UX IPapUKOB.
HccnenoBanue QyHKIMI HA MOHOTOHHOCTD M 9KCTPEMYM (DYHKITHH.
Tema 7.3. IlpumeHenue Coaeprxanue y4eOHOro MaTepuaJia. 2 2
NPOM3BOHON NMPH PelIeHHH 1. IlpumeHeHne MPOU3BOIHON ITPU PEIICHUN NPUKJIAHBIX 3a7a4.
NPHUKJIAHBIX 32124, IIpakTH4eckue 3aHATHSA. 2 2
ITpousBoaHas. IIpumeHeHne mpou3BOAHON IIPU PELLICHUH NIPUKIIAIHBIX 3a4a4.
CamocrositeibHas padora. 2 3
IIpousBognas. IIpumenenue npou3BOAHON K PELICHUIO NIPUKIIAIHBIX 3a/1a4.
Brruncnenue npon3BOIHBIX, TPUMEHEHUE UX ISl UCCIEN0BaHMs (DYHKIUN; IPH  PELICHUN
3a]1a4 JUIsl OTBICKaHMsI ONTUMAJIBHOTO PELICHHUSI
Tema 7.4. IlepBooOpa3Has u Coaeprxanue y4eOHOro MaTepuaJia. 2 2
uHTerpan. Ilpasuia 1. IlepBooOpasnas u unterpain. IlpaBuia uaterpupoBanusi. Tabauia OCHOBHBIX HHTETPAJIOB.
uHTerpuposanus. Tabauna TpakTHyecKHe 3aHATHS. 2 2
OCHOBHBIX HHTETPAJIOB. ITepBooOpasnas u unrterpai. [Ipasuia narerpupoBanus. Tabymia OCHOBHBIX HHTETPAJIOB.
CamocrositeibHas padora. 2 3

IlepBooOpa3nas u unrterpan. [IpaBuna unterpupoBanusi. Tabnuia OCHOBHBIX HHTETPAJIOB.
Bpluucinenue  Heolnpenen€éHHOro  MHTErpaja; I[PUMEHEHHE €ro IpU  PELICHHUH
onpeen€HHOro Kiuacca 3aj1ad.
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Tema 7.5. @opmyaa Helotona — | Coaep:kanue yueOHOro MaTepuaJa. 2 2
Jleitonuna. Iliiomans 1. ®opmyna Hspiotona — JleliOHMIIa BBIYMCIECHUS ONpeAenaEHHOro uHTerpana. Ilinomans
KPUBOJHHENHON Tpaneuunu. KpPUBOJIMHEWHOW Tpaneuuu. Vcrnosib30BaHUE OINPENENIEHHOTO HMHTErpajia IpU  PELICHUU
Hcnonb3oBanue onpeneeHHOro0 | MpUKJIAIHBIX 331a4.
MHTErpaJa npu peleHnn IpaKkTHYecKHe 3aHATHS. 2 2
NPUKJIAIHBIX 3a1a4. @®opmyna Herlorona — JleitOnumna. Ilmomane kpuBoMMHEHHON Tpanenuu. Mcnons3oBaHue
OIIPEAEIEHHOT0 HHTErpasia IPHU PEIICHUH TNPUKJIAIHBIX 3a/a4.
PeliTHHIOBBIIi KOHTPOJIB Ne 2 1
CamocrositeibHas padora. 2 3
@®opmyna Herlorona — JleitOnumna. Ilmomane kpuBosMMHEHHON Tpanenuu. Mcnons3oBaHue
OIIPEAEIIEHHOT0 NHTETpala P PEIICHNN TPUKIAIHBIX 3a/a4.
Brluncnenue mwioniaaei KpuBOJIMHEHHBIX TPAIICLIUM.
Pazgen 8. DineMmeHTBI 6
KOMOMHATOPHUKH.
Tema 8.1. Pazmemenns, Coaepxanue yueOHOTro MaTepuaJa. 2 2
MepecTAaHOBKH, COYETaHUS. 1. Pa3menienus, nepectaHoBkH, coueranus. TpeyroapHuk [lackans. bunom HeroToHa.
Tpeyroabsnuk Ilackana. bunom | IlpakTuyeckue 3aHATHA. 2 2
Herorona. Pasmenienus, nepectanoBkH, couyeTranus. TpeyronbHuk [Tackans. bunom HerotoHa.
CamocrositeibHas padora. 2 3
Pasmemenus, nepecranoBky, coueranus. TpeyronsHuk Ilackans. bunom HerotoHa.
Pemenne sneMeHTapHBIX KOMOMHATOPHBIX 3ajad; HCIOJIb30BaHHMEe OMHOM HpioToHa u
TpeyronbHuK [Tackass.
Pa3nen 9. DiieMeHTBI TeOpUHN 9
BEPOATHOCTEN U
MATEeMAaTHYeCKO#l CTATHCTHKH.
Tema 9.1. IlonsiTHe cayyaiinoro | CogepkaHue y4eOHOro MaTepuaJia. 2 2

coObITusi. KoMOMHanus coObITHIA.
BeposiTHOCTH cOOBITHSI. DJ1€eMEHTHI

1. INonsTHe ciyvaiiHoro coObiTusi. KoMmOuHaus coObiTuil. BeposTHOCTH COOBITHS. DIEMEHTHI
MAaTE€MaTHUYECKOU CTaTUCTUKHU.
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MaTeMaTu4eckoi cratuctuku. | IIpakTuyeckue 3aHATHS. 4 2
CoObITHS, BEPOSTHOCTh COOBITHS, TEOPEMbI CIOKEHHS M YMHOXEHHS BEPOSTHOCTEH; MOHATHE
HE3aBUCUMBIX COOBITHIA.
DJeMEHTHl MATEMATUYECKON CTaTUCTHUKHU.
CamocrosiTeibHas padora. 3 3
CoObITHS, BEPOSTHOCTh COOBITHS, TEOPEMbI CIOKEHHS M YMHOXEHHS BEPOSTHOCTEH; MOHATHE
HE3aBUCHUMBIX COOBITUI. DIIEMEHTHI MAaTEMaTUYECKON CTaTUCTUKH.
Bolunicienue BEpOSTHOCTU CIIy4allHOTO COOBITHS; CBOMCTBA BEPOSTHOCTH; IOHSTHE O
HE3aBUCHUMBIX COOBITHAX. HaxoxaeHue mareMaTHUECKOTo OXHMIaHMSA, JUCIEPCUHM U CpeaHee
KBaJIpaTUYHOE OTKJIOHEHUE.
Pazpnen 10. [IpsiMmble U MII0CKOCTH 10
B IIPOCTPAHCTBE.
Tema 10.1. B3anmuoe Coaepxanue y4eOHOro MaTepuaJia. 2 2
pacnoJsioxkeHne NpaMbIX U 1. B3aumHO€ pacnoioKeHUe NPsIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
IUIOCKOCTEl B POCTPAHCTBE. TpakTHYeCKHe 3aHATHSI. 4 2
BsaumHoOe pacronoxenue AByX NpsMbix B R3. B3auMmHoe pacmosioxkenue npsMoi U III0CKOCTH B
R3. BsaumHoe pacrosiokeHue ABYX IockocTedl B R®. B3aumHOEe pacnonokeHue NpsMoil u
wiockoctd B R3. TlapaiuieibHOCTh NPSIMOI M ITIOCKOCTH.
CamocrositeibHas padora. 4 3
B3anMHOe pacrosiokeHue AByX IPSMBIX B IIPOCTPAHCTBE. B3anMHOE pacnoyioKeHUE IPSIMOU U
IUIOCKOCTH B POCTPAHCTBE. B3auMHOE pacookeHue IByX MJIOCKOCTEN B IIPOCTPAHCTBE.
[IpumeneHue onpeneneHnidi IByrpaHHOrO yIjla, JMHEHHOrO YyIia JBYIPAHHOTO yIJia, yria
MEX/1y HAKJIOHHOM U INIOCKOCTBIO M TEOPEMBI IIPU PELICHUH 3a/1a4.
Pa3znen 11. MHOrorpaHHUKH. 18
Tema 11.1. DnemeHTBI Coaeprxanue y4eOHOro MaTepuaJia. 1 2
BBINYKJIbIX MHOTOTPAHHUKOB. 1. DneMeHTBI BBIMYKJIBIX MHOTOTPAHHHUKOB.
IIpakTHyeckue 3aHATHA. 7 2
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DneMEHTHl BBINYKJIBIX MHOrorpaHHukoB. Teopema Oiinepa. Ilpusma. Ilpsmas n HakiaoHHas
npusma. [IpaBuiibHas npusma.
[IpsmoyronbpHBI mapaiuienenunen, KyO, nupamuga. [IpaBunpHas nupamuja. YcedeHHas
nupamuaa. Terpasap.
CamocrositeibHas padora. 4 3
[Mapannenenunen. Ky6. [Tupamunaa. IlpaBunbHas nupamuna. Y cedenHas nupamuza. Tetpasap.
IlocTpoeHne uepTeka MHOIOTPAaHHMKA. YKa3aHHUE D3JIEMEHTOB IPU3MBI M HUPAMUIBL,
BBIUYHCJICHHUE MJIOLAAH TOBEPXHOCTEH.
Tema 11.2. CumMmeTpus B Coaeprxanue y4eOHOro MaTepuaJia. 1 2
NPOCTPAHCTBE. 1. CuMmMeTpusi B IPOCTPAHCTBE.
IpakTHyecKue 3aHATHS. 2 2
Ceuenne ky0a, mpusmbl U nupamuabl. llpencraBieHuss O NPABMIIBHBIX MHOTOIPaHHHKaX
(TeTpasrap, Ky0, OKTa3p, NOJEKAYIP U UKOCAIP).
PeiiTuHroBbIii KOHTPOJIBL Ne 1 1
CamocrosiTeibHas padora. 2 3
Ceuenne kyOa, mpusmbl W mnmpamuibl. [lpeicraBieHus O NpaBHIBHBIX MHOTOTPAHHUKAX
(Terpadzp, Ky0, OKTadaAp, JOACKAAP M UKOCAIP).
N300pakeHne CceueHUd MHOTOIPAaHHHMKOB; TIPOM3BECTH HECIOXKHbIE BBIYUCICHHUS B
CCUCHUSX.
Pa3zpnen 12. Tesia 1 NOBepXHOCTH 10
BpallleHHusl.
Tema 12.1. Huannap u KoHyc. Coaeprxanue y4eOHOro MaTepuaJia. 1 2
OcHoOBHBIE 3JIECMEHTBI. 1. Mununaap u KoHyc. OCHOBHBIE AJIEMEHTHI.
IMpakTHyecKue 3aHATHS. 2 2
Humaap w  KoHyc. YceueHHbI KoHyc. OcHOBaHME, BBICOTAa, OOKOBasi IOBEPXHOCTb,
oOpasytomas, pa3sepTka. OceBble CeUSHHsI U CeUeHHsI apaJLIeIbHble OCHOBAHHIO.
CamocrositeibHas padora. 2 3
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[Mwiaap u  KoHyc. YcedeHHBIH KoHyc. OcCHOBaHHE, BBICOTA, OOKOBas IOBEPXHOCTD,
oOpasyromas, pa3sepTka. OceBble CEUSHHs U CeUEHHs MapasuieIbHble OCHOBAHHIO.
[TocTpoeHne dyeprexkel MOBEPXHOCTEM BpalleHUsA. YKa3aHUE OJJIEMEHTOB Tel U
IIOBEPXHOCTEN BpallleH!Us1; BBIUMCICHHE MIJI0OLIAAN TOBEPXHOCTEN BpallleHUsI.
Tema 12.2. lllap u cepa. Coaeprxanue y4eOHOro MaTepuaJia. 1 2
KacareqbHasi IJIOCKOCTD K 1. IlTap u cepa KacaTenbHas IIOCKOCTh K cdepe. YpaBHeHUE cheEpEI.
chepe. YpaBHenue chepsl. IIpakTuyeckue 3aHATHS. 2 2
[ap u cdepa KacarenbHas miockocTs K cepe. YpaBHeHHE cheEpBI.
CamocrositeibHas padora. 2 3
[ap u cdepa. KacarenpHas miaockocTsb K chepe. YpaBHEHHE CEpPHI.
[TocTpoenue yepTexka cep pazmuyHbIX PaTUyCOB.
Pasnen 13. U3mepenus B 15
reOMeTpHH.
Tema 13.1. O6bem u ero Coaeprxanue y4eOHOro MaTepuaJia. 1 2
U3MepeHue 1. O6wem u ero m3meperne. O6bem ky6a. OObem mapa.
O6bem Kyda. O0bem mapa. IpakTHyecKHe 3aHATHS. 2 2
Ob6vem u ero wusMmepenue. MHrerpanpHas ¢(opmyna BbeluucieHHs oObema. OObeM Kyba,
IIPSIMOYTOJIBHOTO NapaJUIeIeNUIe a, IPU3Mbl, TUPaMUbL, IIWINHAPA, KOHYCA, 1apa.
CamocrositeibHas padora. 1 3
Ob6vem u ero wm3mepenue. HVHTerpanbHas Qopmyna BbluucieHuss odbema. OOvem KyoOa,
IIPSIMOYTOJIBHOTO NapaJuIeeNUIe a, IPU3MbI, TUPaMUbl, IIMINHAPA, KOHYCA, 11apa.
Boluncienue 00pEMOB Napajuieenune a, IpU3Mbl, TUPaMUIbL, IIMHIPA, KOHYCA.
Tema 13.2. ®opmyasl miomageii | Coaep:kanue yueOHOro MaTepuaJa. - 2
napaJjuiesenumnena, kyoa, 1. ®opmynel OOKOBOW IUIOMIAAM Tapaienenunena, Kyda, MpusMmbl, HWIMHAPA, MAPAMUAIBI H
NPU3MBI, HHINHAPA, MUPAMHABI | KOHYCA.
1 KOHYCa IIpakTH4eckue 3aHATHSA. 3 2

@opmynibl  OOKOBOM IUJIOMIAAM NPSIMOYTOJBHOTO NapajuieNienunena, MPU3MBL, MHPAMUIBI,
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LWIMH]pa, KOHyca, [1apa.
CamocrosiTesibHas padora. 2 3
@opmynbl  OOKOBOM IUIOIIAAM MPSMOYTOJBHOTO Mapajuleienunesna, IpU3Mbl, MHUPAMUIbI,
LWIMH]pA, KOHyca, IIapa.
Bouncnenne OOKOBBIX — IUTOMIAAEH  MPSIMOYTOJIBHOTO — HapajlieNienunena, MpPU3MBL,
LWJIMHJPA.
Tema 13.3. ®opmyasl miiomaneii | ConepxaHue y4eOHOIo MaTepuaJia. 1 2
MOBEPXHOCTEH HMJIMHAPA, 1. ®opmyJibl MOJHOM IJIONIAIA MOBEPXHOCTEN HUIMHAPA, KOHYCA, 111apa.
KOHYCa, Iapa. IIpakTHyeckue 3aHATHA. 3 2
@opMmyspl MOJHOM IUIOIIAAU TOBEPXHOCTEH MPSMOYTOJBHOIO Mapajulelenunena, MpU3MBbl,
MIMPaMM/JIbl, HWIMH]pPA, KOHYyCca, Iapa.
[Tono6ue ten. OTHOIIEHHUE MIIOMIAACH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX TEIL.
CamocrosiTesibHas padora. 2 3
@opMmybpl MONMHOM IUIOUIAAM IOBEPXHOCTEW MPSMOYTOJBHOIO Napajuleienuena, IpPU3MBL,
NUpaMU/Ibl, IUINHIPA, KOHyca, Iapa. [logobue Ten. OTHOUIEHKE TUIOMIAJCH MOBEPXHOCTEH U
00BbEMOB MOTOOHBIX TEII.
N3rotoBneHne MakeTOB LMIMHApPA M KOHyca. BplumcieHue Iuiomaneil M3roTOBJIEHHBIX
MaKETOB.
Pa3zpnen 14. YpaBHeHus u 32
HEPaBEHCTBA.
Tema 14.1. PaBHOCHIBHOCTD Coaep:xaHue y4eOHOro MaTepuaJia. 1 2
YPaBHEHHI U CHCTEM. 1. PaBHOCMJIIBHOCTH YypaBHEHMHI M cuUCTEM. PauuvoHanbHbIE YpaBHEHMSI M CHCTEMBI.
PanuonanbHble ypaBHeHHUS U HppanmoHaibHble YpaBHEHHS U CUCTEMbBl. METO/1bI pEeLICHMSL.
cucrembl. UppanuonajibHble 3 2

YPaBHEHHA U CUCTEMBI.
MeTtoasl pelieHus.

IIpakTHYecKHe 3aHATHS.

PaBHOCHMIBLHOCTD ypaBHeHHfI, HCPABCHCTB, CHCTCM. PaLII/IOHaHI:HBIe U UppalOHAJIBHBIC

YPAaBHEHUS U CUCTEMBI.
OcHOBHBIC TpHEMbl HUX pelieHus (pas3oKEeHUs] HAa MHOXKUTENH, CHOoco0 TMOJCTAaHOBKH,
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HanmeHoBaHMe pa3/ie/ioB U TeM

Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYECKHE 3aHATHS,
CaMOCTOsITeIbHAs padoTa 00y4aloIuXxcs

Oo0bem
4acoB

Yposensb
OCBOEHUS

2

4

rpaduuecKuii METO/l, BBEICHUE HOBBIX HEU3BECTHBIX).

CamocrosiTesibHas1 padoTa.

PaBHOCWJIBHOCTE  yYpaBHEHMI, HEPAaBEHCTB, CHUCTEM YPaBHEHUN, CHCTEM HEpPaBEHCTB.
PanmonanbHple M MppanyOHaIbHBIE YpaBHEHMsSI U cUCTEMBbl. OCHOBHBIE NPUEMBI MX PEIICHUS
(pa3ioKeHusT Ha MHOXHTEJH, CIIOCOO IOACTAHOBKH, Ipa)UyecKuil METOJ|, BBEJCHHE HOBBIX
HEU3BECTHBIX ).

Pewenne palMOHAIbHBIX, UPPALMOHAJIBHBIX, CTEIIECHHBIX, [I0KA3aTEeIbHBIX,
norapuMHUECKUX ypaBHEeHHH U HepaBeHCTB. OCHOBHBIC MPHUEMbI X PEILICHHUSL.

Tema 14.2. Iloka3aTeJbHBIE T
JorapudpmmnyecKue ypaBHeHHUS,
HEPaBEHCTBA M CHCTEMBI.
OcHOBHBIE MeTOAbI pPelleHUusl.

Coaep:xaHue y4eOHOro MaTepuasa.

1. TlokazarenbHble M JiorapuMUYEecKHe YpaBHEHHUS, HEpaBEHCTBA M cHcTeMbl. OCHOBHBIC
METO/bl PEILCHUS.

IIpakTHYecKHe 3aHATHS.

[TokazaTtenbHble W JOrapu(MHUUYECKHE YpaBHEHHUS, HEPAaBEHCTBA M CHCTEMbl YpaBHEHUIA.
OCHOBHBIE METO/IbI PELLICHUSI.

CamocrosiTesibHas1 padoTa.

[TokazaTtenbHble W JIOrapu(MHUUYECKHE YpaBHEHHUS, HEPAaBEHCTBA M CHCTEMbl YpPaBHEHUIA.
OCHOBHBIE METO/BI PELLIEHUS.
[IpumeHeHne CBOWCTBA CTEMEHM M IOKAa3aTeNbHON (PYHKLMH, CBOMCTBA JorapuMoB U

sorapuMuUecKo QYHKIMM IPU PEIICHUN YPaBHEHUH.

Tema 14.3. Tpuronomerpuueckue
YPABHEHMS, HEPAaBEHCTBA U
CHCTEeMBI.

Coaep:xaHue y4eOHOro MaTepuaJa.

1. TpuroHoMeTpUYECKHUE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI.

IIpakTHYecKHe 3aHATHS.

TpuroHomMeTpUYeCcKre YpaBHEHHs U CUCTEMbI YPAaBHEHUM.

CamocTosiTesibHast padoTa.

Tpuronomerpruyeckre ypaBHEHHs U CUCTEMbI YPaBHEHUM.
[IpumeHeHne TPUTOHOMETPUYECKUX (OPMYNT TPU PELICHHMH TPUTOHOMETPHYECKUX
YPaBHEHHUH.
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HanmeHoBaHMe pa3/ie/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYECKHE 3aHATHS, Obrem | Yposensb
CaMOCTOSITEIbHASL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMsH
1 2 3 4
Tema 14.4. PaninonanbHble, Coaeprxanue y4eOHOro MaTepuaJia. 1 2
HppaNHOHA/IbHBIC HePaBeHCTBA | 1. PanuoHanbpHble, HppallMOHAIbHBIE HEPAaBEHCTBA M OCHOBHBIE IIPHEMBI HX PpELICHHUS.
¥ OCHOBHBIE NPHEMBbI HX [Toka3zatenbHble W Jorapu(pMUUECKUe HEpaBEHCTBA W METOAbI MX peuieHus. lcmonb3oBaHue
pemrenusi. Iloka3zarenbHble n METOJla MHTEPBAJIOB NpU PEIICHUH YpaBHEHWI M HepaBeHCTB. IIpuMeHEHHE MaTeMaTH4eCKuX
JorapupMuyecKue HEPaBeHCTBA | METOJOB JUIs PEUICHUs NPUKIIAIHBIX 3a/1a4.
¥ METOJbI NX pelIeHusl. IIpakTH4eckue 3aHATHSA. 3 2
ParnonanbHele, HppalyoHalbHbIe, MOKa3aTeJbHbIC, JIorapu(MUYecKue, TPUTOHOMETPUUYECKHE
HepaBeHCTBa. OCHOBHBIE NMPHEMbI X PELICHUS, UCTIOIb30BAHUE CBOMCTB M rpaduKoB (QyHKIHI
IIpY PELICHNUN YPAaBHEHUI U HEPABEHCTB.
CamocrositeibHas padora. 1 3
ParnonanbHele, WppalyoHalbHbIe, MOKa3aTeJbHbIC, JIorapuMUYecKue, TPUTOHOMETPUUYECKHE
HepaBeHCTBa. OCHOBHBIE NMPHEMbI X PELICHUS, UCTIOIb30BAHUE CBOMCTB M rpaduKoB (yHKITHI
IIPY PELICHNN YPAaBHEHUI U HEPaBEHCTB.
[IpumeHeHne CBOWCTBA CTEMEHM M IOKa3aTeNbHON (PYHKLMH, CBOMCTBA JIorapuMoB U
norapupmMuuecKoi QyHKIMH IPU PEIICHUN HEPABEHCTB.
Tema 14.5. Ucnoab3oBanue Conep:xanue y4eOHOro MaTepuasa. - 2
MeTO0/a MHTePBAJIOB NPH 1. Micnosib30BaHKEe METOIa MHTEPBAJIOB TP PEIEHUH YPAaBHEHUN U HEPABEHCTB.
pelIeHuH YPABHEHUH H IIpakTHyeckue 3aHATHA. 3 2
HEPaBEHCTB. Meton wuHTepBaioB. M3o0pakeHHEe Ha KOOPAWHATHOM IUIOCKOCTH MHOXXECTBA PpEIICHUH
YpaBHEHUI U HEPABEHCTB, COAEPIKAIIMX JIBE IEPEMEHHBIE U UX CHCTEM.
CamocrosiTesibHas padora. 2 3
Meron unrepBanos. M3obpaxkenne Ha R? MHOXeCTBA pENICHWN ypaBHEHWH, HEPABEHCTB W
CUCTEM YPAaBHEHUH C ABYMs [IEPEMEHHBIMHU.
Pemenne HepaBEeHCTB, IPUMEHSSI METOJ] MHTEPBAJIOB.
Tema 14.6. Ilpumenenne Coaepxanue y4eOHOro MaTepuaJia. - 2
MAaTEeMATHYECKHX METOA0B ISl 1. ITpuMeHeHHEe MaTEMaTHYECKUX METOAOB JUIsl PEIICHUs] IPUKJIAIHBIX 3aau.
peleHust NPUKJIAHBIX 32/124. TpakTHyecKHe 3aHsATHS. 2 2
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HanmeHoBaHMe pa3/ie/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYECKHE 3aHATHS, Obrem | Yposensb
caMoCTOosITeTbHAas padoTa 00yJarImMuXCcs acos | OCBOCHMS
1 2 3 4
[IpumeHeHne MaTEMaTUYECKUX METOJOB ISl PELICHMs COAECPXKATENbHBIX 3aad U3 pPa3IU4HbIX
obnacTeil HayKH W NpakTUKU. MHTepnpeTalyst pe3yabTara, y4eT peaIbHbIX OrpaHHYCHHH.
CamocrositeibHas padora. 1 3
[IpumeHeHne MaTEMaTHYECKUX METOJOB ISl PELICHMs COAECPXATENIbHBIX 3a]ad U3 pazIu4HbIX
obnacTeil HayKH U MpakTUKU. HTeprpeTaus pe3ybTara, y4eT pealbHbIX OrpaHHYCHHMN.
Pemenue npakTuyeckux 3aaay.
PeliTHHIOBBIIi KOHTPOJIb Ne 2
Beero | 227
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3. YCJIOBUS PEAJIN3AIINM YYEBHOM JUCIHUITLINHBI
3.1. TpeOoBanusi K MATEPUATIBLHO-TEXHHYECKOMY 00eCIIeYCeHUI0
Peanuzauuss y4yeOHOW JUCHUIUIMHBI TpeOyeT Hanuuug ydyeOHOro kaOuHeTa
MaTeMaTUKHU C METOJUKOMN MPEno aBaHuUsl.
O6opynoBaHue yueOHOTO KaOMHETa:
- paboune MecTa Mo KOJUYECTBY 00YUarOIINXCS;
- 000py1I0BaHHOE paboyuee MECTO MPENo1aBaTes;
- KOMIUIEKT Y4€0HO-METOANYECKUX MAaTEpUAIIOB.
Texnuyeckue cpeiacTtBa oOOy4YeHHUs: HHTEPAKTUBHAs JIOCKa C MPOrpaMMHBIM
obOecrieueHUEM.
3.2. UudopmannoHHOe odecnieueHne 00yueHust
Ilepeyenbr pexoMeHayeMbIX Yy4eOHbIX u3AaHuii, HWHTepHeT-pecypcos,
JTOTOJTHUTEIbHOM JINTEPATYPhI
OCHOBHBIE HCTOYHUKH:
1. Aranacsu JI.C., byty3oB B.®. u np. I'eometpus, 10 — 11 knaccel: yueOHUK s

00111e00pa30BaTENbHBIX YUPEKJICHHUI: 0a30BbId W OpOPMIbHBIN ypoBHH, — M.:
[Ipocsemienue: 2014. zubrila.net/.../10-11.../geometriya-uchebnik-dlya-10-
1 1klassov-atanasyan-1-s-i-dr.html

2. bammakoB M. . Maremartuka: anreOpa ¥ Hadajga MaTEeMaTHYECKOTO aHAJIW3a,
reOMETpUs: Y4YeOHUK JUIsl CTYACHTOB MPO(EeCcCCHOHANIBHBIX 00pa3oBaTEIbHBIX
opra"u3aiyii, ocBauBawnMx Mnpodeccun u cnenuanpbHocT CIIO. — M.:
Axanemus, 2017.  https://nashol.com/20180427100219/matematika-algebra-i-
nachala-matematicheskogo-analiza-geometriya-bashmakov-m-i-2017.html

3. bammakoB M. M. Maremaruka. 3ajayHuk: ydyeOHOe mocoOue JUisi CTYIEHTOB
npodeCCUOHANIBHBIX 00pa30BaTENbHBIX OpraHU3allli, OCBAauBAIOIIUX TPOQECCUU U
CHEUMAIBHOCTH CIIO. — M.: Axanemus, 2014.
https://nashol.com/2016080790412/matematika-zadachnik-bashmakov-m-i-

2014 .html

4. KonmoropoB A.H., A6pamoB A.M. u np. Anredpa u Hayajga MaTEMaTHYECKOTO
aHanu3a. YueOHuk s 10-11 kmaceel: yueOHoe mocobue st oOpa3oBaTeIbHBIX
opranuzaruid. — M.: [IpocBemnienne, 2018. https://docbaza.ru/urok/algebra/10/011/
5. MopakoBuu A.I'. Anrebpa u Havana ananmu3a. Yacte [, yueObnuk 10
—11(0a30Bblii U yrayOneHHbIN ypoBHH) — M.: MHemo3uHa, 2015.

https://docbaza.ru/urok/algebra/10/015/
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6. MopakoBuu A.I'. Anrebpa u Hawana ananmza. Yacte II, 3amaunmk 10
—11(0a30Bblli ypOBEHb U yIiyOJIeHHBIN YpoBHU) — M.: MHeMo3uHa, 2014.

https://docbaza.ru/urok/algebra/10/014/

JIONIOTHUTENIbHBIE UCTOYHUKU
. Amumo III.A. u nap. Maremaruka: anreOpa W Haudaja MaTEMaTHYECKOTO

aHanu3a, TreomeTpus. AnreOpa W Hayajga MaremMaTtudeckoro anamguza. 10-11
KJIacChl: y4eOHHMK JJii 0OIIeo0pa30oBaTeNbHBIX OpraHu3anui: 0a30BbId U
yIIyOJIEHHBIN YPOBHH. - M.: IIpocsemenue, 2019.
http://11klasov.ru/algebra/3072-algebra-i-nachala-matematicheskogo-analiza-10-
11-klassy-bazovyy-i-uglublennyy-urovni-alimov-ash-kolyagin-yum-i-dr.html

2. I'puropeeB C.I'., UBonruna C. B. Maremaruka. 3agaunuk: yuyeOHOEe mocoOue
s CTYAGHTOB  Mpo(ecCHOHANBbHBIX  OOpa3oBaTeNbHBIX  OpPraHMU3AIIHM,
ocBamBaromux npodeccun w  cnenmaidbHoctn  CIIO. — M., 2015.
https://nashol.com/20180420100090/matematika-grigorev-s-g-ivolgina-s-v-
2015.html

3. Komsarun 0. M., Tkauea M. B, ®enopoa H. E. u np. Anrebpa u Hadana
MaTeMaTH4YecKoro aHanusa (0a3oBbld U yriyOsieHHbIM ypoBHM). 10 kmacc / mon
pen. A.b. XKuxuenko. — M.: IIpocsemenne, 2019. https://vklasse.online/10-
klass/uchebniki/algebra/yum-kolyagin-mv-tkacheva-ne-fedorova-2011

HNuTepHer — pecypcesl

. www.fcior.edu.ru (MudpopmarimonHsie, TPEHUPOBOUHBIE U KOHTPOJIbHBIC

MaTepualbl).
2. www.school-collection.edu.ru (Enqunast komnexuus iudpoBbix 00pa3oBaTEIbHBIX

PECYPCOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUYEBHOH

JTUCLHUATIUHBI

KonTposbr H omeHka pe3yJbTaTOB OCBOCHUSA Y4e€OHON  JUCHUILIMHBI
OCYILIECTBIISIETCSA MpernojaBarelieM B TPOILIECCE MPOBEACHUS MPAKTUUYECKUX
3aHSTUMN, & TAK)KE BBITOJIHEHUSI 00YUYaIOIIMMUCI UHAUBUYyaTbHBIX 3aJaHUN.

PesynbraTsl 00y4yeHus
(oCcBOCHHBIE YMEHUSI, YCBOCHHBIC 3HAHMUSA)

DopMBI U METOABI KOHTPOJISI U
OIICHKH PE3YJIbTaTOB O0yUYEHUS

* Memanpeomemuule:

— YMEHHE CaMOCTOATEIIbHO OMNpEeesiTh IIeJH
NEeATeTbHOCTU u COCTAaBJISITh TUTAHBI
NEATENIbHOCTH; CaMOCTOSITEIbHO OCYILECTBIISITH,
KOHTPOJIUPOBATh u KOPPEKTUPOBATh
NESATEeNbHOCTh, HCMOJIb30BaTh BCE BO3MOYKHBIC
pecypcehl i AJOCTHKEHUS TMOCTABICHHBIX IIeei
U pealn3aliy IUIAHOB JIEATEeIbHOCTH; BHIOUPATH
YCHENTHBIC CTPATETUN B PA3TUIHBIX CUTYAIIHSIX;
—  yYMEHHE TMPOAYKTUBHO  oOOmaTeca W
B3aMMOJEHCTBOBATh B MPOLECCE COBMECTHOU
NESTENHbHOCTH, YYWUTHIBATH TO3UIUU APYTHX
YYaCTHUKOB JNEATENbHOCTH, 3 pekTuBHO
paszpeniaTb KOH(PIMKTHI,

— BJIaJICHUE HaBBIKAMU MMO3HABATENIbHOU, Y4EOHO
- HCCIIEIOBATENIbCKOM u MPOEKTHOU
NeATeNbHOCTH, HAaBbIKAaMU pa3pelieHus mpooiiem;
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUsI MPAaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOOB MTO3HAHUS;

- TOTOBHOCTh u CIIOCOOHOCTH K
CaMOCTOSITENIbHOM, MH(pOpMAIIMOHHO-
MO3HAaBaTEIbHOU NEeATEeNbHOCTH, BKJTFOYASI
YMEHHE  OpPUEHTHUPOBATHCS B  PA3IMYHBIX
HMCTOYHHUKAX uHbOopMaIy, KPUTHYIECKA
OIICHUBATh M HWHTEPIPETUPOBATH HUH(POPMAIUIO,
MOJIy4aeMyI0 U3 Pa3IMuHbIX UCTOYHUKOB;

— BJAJCHUE SI3BIKOBBIMH CPEICTBAMH: YMEHHE
SCHO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOYKY
3peHHs, MCMOJIb30BaTh aJ€KBATHHIC S3BIKOBBIC
CPE/CTBa;

—  BIIaJICHHME  HaBbIKaMM  [103HABATEJILHOM
pediekcun  Kak  OCO3HAHUSI  COBEPIIAEMBIX
JICHUCTBUA W MBICTUTENBHBIX IMPOIECCOB, WX
pe3yJlbTaTOB M OCHOBaHWI, TpPaHHI] CBOETO
3HAHWS W HE3HAHWs, HOBBIX TO3HABaTEIbHBIX

MIPOBEPKA BHEAYAUTOPHOU
CaMOCTOSITENIbHOU PaboTHhlI,
MPOBEPKA MPAKTUYECKHUX
3aJJaHAM, PEUTUHT OBBIN
KOHTPOJIb, IPOMEKYTOUHAS
aTTecTauus.
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3a7a4 ¥ CPEJCTB MO UX JOCTHUKCHHS;
— IEeJICYCTPEMJICHHOCTh B MOUCKAX U MPUHATHU
pelieHui, CcooOpa3UTEILHOCTh W HUHTYHUIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH;

— CHOCOOHOCTh BOCHPUHHMMATh KpacoTy u
TapMOHMIO MHUpA.

* npeomemmbole:

— ¢opMUpOBaHUE MPEJICTABICHUN O MaTeMaTUKE
KaKk 4YacTH MHUPOBOM KYJIbTypbl H MeECTE
MaTeMaTUKU B COBPEMEHHOM LMBUJIU3AIINH,
croco0ax OMUCaHUS SBJICHUN pealbHOTO MHUpPA Ha
MaTeMaTUYECKOM SI3bIKE;

- dhopMHupOBaHUE MpEICTABICHU I 0
MaTEeMaTHYECKUX TOHATHSAX KaK BaKHEHUIIHNX
MaTEeMaTHYECKUX  MOJCNIAX,  MO3BOJISIOIINX

ONMCHIBATh W M3Yy4YaTh pa3HbIC IPOLECCHl U
SIBJICHUS,

— IOHHMAaHHE BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOEHUSI MAaTEMaTUYECKUX TEOPUH;

— BJaJCHHE METOJaMM JOKa3aTEIbCTB U
AJITOPUTMOB PEUICHHS, YMEHUE WX NPUMEHSTbH,
MMPOBOJIUTH JOKA3aTEIIbHBIE PACCYKJICHUS B XOJIE
pelIeHus 3a1ay;

— BJIQJICHUE CTAaHAAPTHBIMU MPUEMAMHU PEIICHUS

pamuOHAJIbHBIX n HppanruOHAJIbHBIX,
IIOKAa3aTCIbHBIX, CTCIICHHBIX,
TPUTOHOMETPHUUCCKHUX ypaBHCHI/Iﬁ N HCPABCHCTB,
nux CHCTECM, HUCIIOJIB30BaHHUC T'OTOBBIX

KOMIIBIOTEPHBIX NPOTpaMM, B TOM YHCIE A
MOWCKA MyTH PEUICHUS U WLIFOCTPALIMU PELUICHUS
YPAaBHEHUI U HEPABEHCTB;

— (QopmupoBaHuEe MPEACTaBICHUN 00 OCHOBHBIX
MOHATUSAX MATEeMaTUYECKOr0 aHallu3a MW HX
CBOICTBAX, BJIAJICHUE YMEHHEM XapaKTePU30BaTh
MOBEJAECHUE byHKIH, WCIIOJIb30BAHUE
MOJYYEHHBIX 3HAHWUWM U1l OMMCAaHHUS W aHAIN3a
pEANBHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU MOHSATHUSIMHU O MUIOCKHUX H
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax,
UX OCHOBHBIX CBOMCTBAX;

—  ¢opmupoBaHHE  YMEHHUS  paclo3HaBaTh
reoMeTpuieckue (PUrypsl Ha yepTexkax, MOJEIAX
U B PEATbHOM MUpPE; MPUMEHCHUE H3YYCHHBIX

MPOBEPKA BHEAYUTOPHOU
CaMOCTOSITENIbHOU PaboTHhlI,
MPOBEPKA MPAKTUYECKHUX
3aJJaHAN, PEUTUHT OBBIN
KOHTPOJIb, IPOMEKYTOUHAS
aTTecTanus.
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CBOMCTB reoMeTpuyeckux Gpuryp u gopmyn as
pELICHUsI TEOMETPUYECKUX 3aJady W 3a1ad C
MPAKTUYECKUM COJIEPKAHUEM;

—  ¢opMupoBaHHWE  TPEACTABICHUNA O
npoueccax u SBJICHUSX, UMEIOIIUX
BEPOSTHOCTHBIA ~ XapakTep, CTaTUCTUUYECKUX
3aKOHOMEPHOCTAX B PEATbHOM MHUPE, OCHOBHBIX
MOHSATHUAX AJIEMEHTAPHOM TEOPUU BEPOATHOCTEW;
YMEHHI HaXOJIUTh M OILICHUBATh BEPOSITHOCTHU
HACTYIUICHUS COOBITHIA B MPOCTEUIIINX
MPAKTUYECKUX CUTYyallUsIX, OCHOBHBIE
XapaKTePUCTUKU CITyYallHBIX BEJIMUUH;

— BIIQJICHUE HaBBIKAMHU HCIIOJIb30BaHUS
FOTOBBIX  KOMIIBIOTEPHBIX  MPOrpaMM  MpH
pEILICHUH 3a1a4.
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