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1. MACIIOPT PABOYEM IMPOI'PAMMBI YYEFHOM JUCHUIIJINHBI
«MATEMATHUKA»
1.1. O6aacTh npuMeHeHUus padoyeil MPpoOrpaMmbl
PaGouass nporpamma ydeOHOW AuCHUIUIMHBI «MaTtemaTukay SBISIETCA
4acThl0 00s3aTeNbHOM TpeaMeTHOM obnactu «MaremaTuka U HUHPOPMATUKA»
®I'OC cpennero obuiero oOpa3zoBaHUs, peaM3yeMON MPOrpaMMbl MOIATOTOBKHU
CHEIUAIUCTOB 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 6a3ze ocHOBHOro oOIIero
00pa3oBaHU.
1.2. MecTo y4eO0HO#l AUCUMILIMHBI B CTPYKType NPOrpaMmbl NOArOTOBKH

CIICNHMAJIUCTOB CPECIHEI0 3BCHA

VyeOnas gucuuminHa «MareMaTtukay B nemarorudeckoM kostemke UII u
®CO KBI'Y usyuaercs B 061eo0pazoBaTebHOM 1ukie yueOHoro miuana [IIICC3
Ha 0a3e OCHOBHOro 00miero oOpa3oBaHUS C MOJYYEHHUEM CPEIHEro OOIIero
00pa3oBaHUs.

B yue6nom mnane [HIICC3 mecto yueOHOM nucuMIUIMHEBI «MaremaTika» — B
cocTaBe 00111e00pa30BaTeNbHBIX YU€OHBIX NUCIHUIUIMH MO BBIOOPY, (GOPMUPYEMBIX
n3 o0s3aTenbHbIX npeaMeTHbIX obnacteit @I'OC cpennero obiiero odbpa3oBaHusl,
s cnenuanbHocTedt  44.02.01  JlomkonepHOoe oOpazoBanne u  44.02.02
[IpenongaBanue B HayaJbHBIX  KJaccax r'YMaHUTapHOTO npoduist
npodeccCHoHaIbHOTO 00pa30BaHMS.

1.3. Heaun u 3a7a4u y4eOHOHM AMCUMILIMHBI — TPeOOBaHUS K pe3yjabTaraM

OCBOCHHUSA Y4eOHOW AMCHUIIIUHBI:

OcBoenne cojaepkanusi ydeOHOUW IUCHUIUIMHBI «MartemaTukay o0ecrneunBaeT
JTOCTUKEHUE CTYJEHTAMHU CIIEIYIOIINX PE3YIbTATOB:

* IUYHOCMHbBIX:

— TMOJHOUEHHOE (QOopMHpOBaHUE TMPEACTAaBICHHM O MaTeMaTUKe  Kak
YHUBEPCAIBHOM SI3bIKE HAayKH, CPEJICTBE MOJICTUPOBAHUS SBICHUN U MPOLIECCOB,
UJesIX U METOJaX MaTEMAaTHUKU;

— MOHMMAaHWE 3HAYMMOCTH MAaTEeMAaTUKHU JUIs HAyYHO-TEXHMUYECKOTO IMporpecca,
dbopMHpOBaHWE OTHOIICHHWS K MaTeMaTHKE KaK K YacTH OOIeuYeT0BeUeCKOU
KyJIbTyphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEU pa3BUTUA MATEMaTUKH, 3BOJIIOIUEH
MaTEMaTHUYECKHUX HJICH;

— pa3BUTUE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUUYHOCTU MBIILJICHHUS Ha YPOBHE, HEOOXOIUMOM
Uit Oyayiel mpodeccuoHaaIbHOM IeATeIbHOCTH, JJISl TPOIOKEHUsT 00pa30BaHus
1 caMmo00pa3oBaHus,

— OBJIaJICHHE MaTEeMaTUYECKUMH 3HAHUSIMU U YMEHUAMH, HEOOXOAUMBIMU B
MOBCEIHEBHON JKU3HM, JUIsI OCBOCHHUSI CMEXKHBIX €CTECTBEHHO — Hay4YHBIX
JUCHUIUIMH W JUCHMUIUIMH TPO(PECCUOHANBHOTO IMKJIA, JJIg TOJyYeHUs
oOpa3zoBaHus B 00JacTAX, HE TpeOYIOIMX YIIyOJEHHOM MaTeMaTUYeCKOn
MOATOTOBKH;



— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHWIO, B TOM YHCIIE CaMOOOpa30oBaHMIO, Ha
MPOTSDKCHUH BCEW  JKM3HHW; CO3HATENBbHOE OTHOINICHHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEHIHON MpodeCcCHOHAIBHOW M 00IEeCTBEHHOU
TeSTENHHOCTH;

— TOTOBHOCTh M CITOCOOHOCTH K CaMOCTOSITEIbHON TBOPYECKOW M OTBETCTBEHHOU
TeSTENHHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYJAHHYECTBY CO CBEPCTHHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4YeOHO— HCCIIEeI0OBATENIbCKOMH,
MPOCKTHOM U IPYTUX BUAAX JACATEIHHOCTH;

— OTHOIMICHUE K MPO(EeCCHOHATHHON JEATETHPHOCTH KaK BO3MOYKHOCTH y4acTHS B
pEIICHUHN JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0JieM;

* MemanpeomMenHbIX:

— YMEHHUE CaMOCTOSTEILHO OMPENEISITh eI IeATEIbHOCTH U COCTABIISAThH TIAHBI
TeSTENHHOCTH; CaMOCTOSATEITLHO OCYIIECTBIISTH, KOHTPOJUPOBATH u
KOPPEKTUPOBATh JESATEIHHOCTD, HWCIIONH30BAaTh BCE BO3MOXKHBIE PECYpCHl IS
JOCTIDKEHUST TIOCTABJIICHHBIX IIEJe W peanu3alid IUIAHOB JIeATEeILHOCTH;
BBIOMPATH YCIIEIITHBIC CTPATETUN B PA3TUIHBIX CUTYAIIHSIX;

— YMEHHE IPOJYKTUBHO OOIATHCS U B3aUMOJEHCTBOBATh B IIPOLIECCE COBMECTHOM
NESTENHbHOCTH, YYWUTHIBATH TIO3WIIMM JIPYTUX YYACTHUKOB JEATEIHHOCTH,
3¢ dexTuBHO pa3pemaTh KOHGIUKTHI;

— BIAJCHUEC HaBBIKAMHU IIO3HABATEIHHOW, Y4YE€OHO— HCCIEOBATEIBCKON U
MPOCKTHOM JEATEIHHOCTH, HABBIKAMH pa3pelieHusi MpoOjeM; CIOCOOHOCTh W
TOTOBHOCTh K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUSI MPAKTHIECKUX 3a1ad,
MPUMEHEHHUIO PA3TUIHBIX METOIOB MTO3HAHUS,

— TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOATENbHOM, WH()OPMAIIMOHHO-
MMO3HABATEIILHOHN JIEATETLHOCTH, BKIIFOUAsh yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
UCTOYHHKAX WHPOPMANMK, KPUTHYECKH OICHUBATh W HHTEPIPETHPOBATH
HH()OPMAITHIO, TTOTYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

— BIAJCHUE S3BIKOBBIMH CPEACTBAMU: YMEHHE SCHO, JIOTMYHO W TOYHO H3JIararhb
CBOIO TOYKY 3PEHHSI, HCIIOIh30BATh aJIeKBAaTHBIC SI3BIKOBBIC CPEICTBRA,;

— BJIaJICHE HaBBIKAMU MTO3HABATEILHON PeICKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
JEHCTBUN W MBICTUTENBHBIX IMPOIIECCOB, X PE3yIbTATOB M OCHOBAHWH, TPaHUIL
CBOCTO 3HAHWS W HE3HAHWS, HOBBIX ITO3HABATENIBHBIX 3a7ad M CPEICTB 1O WX
TOCTIKEHUS;

— IIEJICYCTPEMJICHHOCTh B TIOMCKaX W MPUHATHH PEIICHUN, COOOPa3UTEITLHOCTh U
WHTYHIUS,, PA3BUTOCTh MPOCTPAHCTBEHHBIX TPENCTABICHUN; 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 MPEICTABICHUN O MATEMATUYECKUX MOHATUSX KaK BaKHEHIIMX
MAaTEMATUYECKUX MOJEINSX, IO3BOJAIOIINX ONUCHIBAaTh W U3y4daTb pPa3HbIC
MPOLIECCHI U SIBIICHUS,
— MOHUMAHUE BO3MOYKHOCTHM AKCMOMATHYECKOTO IMOCTPOCHUS MATEMATHYECKUX
TEOPUH;
— BJAQJEHHE METOJAMH JIOKA3aTEIbCTB W AJITOPUTMOB PELICHUS, YMEHHE HX
MIPUMEHATH, TPOBOAUTH T0KA3aTEIbHBIE PACCYKACHHUS B XOJI€ PEIICHUS 3a/1a4;
— BJAQJCHHE CTAaHJAPTHBIMU T[PUEMAaMH  PEIIEHUS  PALUOHAIBHBIX H
MppalHOHAIBHBIX, MIOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B
TOM YHCJE Uil TOUCKA MyTH PELICHUS U WUIKOCTPALIMU PELICHUS YPAaBHEHHU U
HEPABEHCTB;
— (¢dopmMupoBaHUE TPEACTaBICHUM 00 OCHOBHBIX MOHSATHUSIX MATEMATHYECKOTO
aHalln3a M WX CBOWCTBAX, BJIAJCHHE YMEHUEM XapaKTEpPU30BaTh IIOBEIACHUE
(yHKIUN, HCMONB30BAHUE TOJYYEHHBIX 3HAHUU I ONUCAHUS W aHalIu3a
pEANbHBIX 3aBUCUMOCTEN;
— BJAQJACHHE OCHOBHBIMH TOHSTHSIMHU O IUIOCKMX H MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBAX;
— (opMUpOBaHHE YMEHHUS PaclO3HABaTh Te€OMeTpuueckrue (GUrypbl Ha YepTexax,
MOJIENIAX U B PEATBHOM MHPE; IPUMEHEHNUE U3YUYEHHBIX CBOMCTB F€OMETPUUYECKUX
buryp u dbopmyl s pelieHrs reOMEeTPUUYECKUX 3aJlad U 3a/a4 ¢ MPAKTUYECKUM
COZIEP/KAHUEM;
— (opMupoBaHue TpEACTaBICHUNA O TMpoleccax U SABJICHUSAX, HMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHDE,
OCHOBHBIX ITOHATHSX JJIEMEHTAPHON TEOPUM BEPOSITHOCTEW; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B MPOCTEHIIUX MPAKTUYECKUX
CUTYyalUsIX, OCHOBHBIE XaPAKTEPUCTUKHU CITyYaWHBIX BEJIMYMH;
— BJIQJICHUE HABBIKAMU HCIIOJb30BAHUSA FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpH
peleHny 3aaa4.
1.4. Kosin4ecTBO 4aCOB Ha OCBOCHME NPOrPAMMbI Y4eOHOM 1M CHUIIMHBI
MaKCUMaJlbHOW y4eOHOM Harpy3ku oOydaromierocst — 227 4acos,
B TOM YHCJIE:!
o0s13aTeNbHON ayJUTOPHOU yueOHO# Harpy3ku oOydaromierocst — 151 yacos;
CaMOCTOSITENIbHOM paboThl M KOHCYJIbTAIMI oOyyaroiierocs — 76 4acos.
2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJIMHBI
2.1. O0bem yueOHO# JUCHHMILIMHBI U BHABI Y4eOHOH padoThI

Bup yyeOHOM padoThI Oo6bem yacoB
MakcuMasibHasi yyeOHasi Harpy3Ka (Bcero) 227
Oo0s13aTeIbHAs ayAUTOPHAs yyeOHAasi HArpPy3Ka (Bcero) 151
B TOM YHCJIE:!
MIPAKTUYECKNE 3aHITUS 100
CamocTosiTesibHast pad0oTa 00y4arIerocss ¥ KOHCYJIbTalluu 76
IIpomexxyTouHast arrectanus B popMe IK3aMeHa




2.2. TemaTuyecKkuil I1aH U coaepxkanue yueoOHou nucuumianabl MATEMATHKA

HanmeHoBaHMe pa3e/ioB U TeM Coaeprxanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYeCKHe 3aHATHS, Obnem | Yposenn
CaMOCTOSITEIbHASI Paf0oTa 00yYAIOIINXCS HacoB | OCBOECHMS
1 2 3 4
Pasznea 1. Beenennue. 1
Tema 1.1. [lesan n 3anaun Coaeprxanue yueOHOro MaTepmuaJia.
H3y4YeHHUs MATEeMAaTHKH. 1. MaremaTHKa B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMALIMOHHBIX TEXHOJOTHIX U MPAKTHUECKOM 1 1
JesTesbHOCTH. Lenu v 3a1aun n3y4eHusl MaTEMaTHKH.
Paznea 2. Pa3BurHne mNoHATHSA O 14
ymcIie.
Tema 2.1. Ileasle yncaa. Coaeprxanue yueOHOro MaTepuaJa. 1 2
PannonajibHbIC H 1. llensle uncna. ParuoHanbHBIC B NCHCTBUTEIILHEIC YHCIIA.
AeHCTBHTEILHbIE YHCIA. IpakTHYeCcKHe 3aHsITHSI. 2 2
[{enble, paoOHaIbHBIEC U ICWCTBUTEIIBHBIC YHCIIA.
CamocrosiTesibHas padora. 1 3
[enble yncna. PanronanbHble U AEHCTBUTENBHBIE YUCIIA.
BrimonHenue nAeHCTBHS C 4YMClIaMu, 3alMCaHHBIMU B pa3sHOW (opMme, yMeTh pemiath 3ajgayu,
COCTABJISIsl YHCIIOBBIE BBIPAKECHMSL.
Tema 2.2. KomniiexkcHbie ynciaa. | Coaep:kanue yueOHOro MatepuaJa. 2 2
1. KommiekcHbie uncia.
IMpakTHyecKue 3aHATHS. 2 2
KommiekcHbie uncia.
CamocrosiTeibHast padora. 2 3
KowmmiekcHbie uncia.
Paznuunple cnocoObl 3alMCH KOMIUIEKCHOTO 4YHCTa, O CYIIECTBOBAHWMHU KBAJPATHBIX
YpaBHEHUH C OTPULIATEIbHBIM JUCKPUMHHAHTOM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEL.
Tema 2.3. IIpuban:KxeHHbIE Coaeprxanue yueOHOro MaTepuasa 2 2
BCJIMIUHBI. 1. ITpubnuxeHHbIE BEIUYHHBI.
IMpakTHyecKue 3aHATHS. 2 2




HanmeHoBaHMe pa3/e/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYeCKHe 3aHATHS, Obrem | Yposenb
CaMOCTOSITEIbHAsL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMs
1 2 3 4
[TpuGinKeHHBIC BETUYHHBI.
CamocrosiTeibHas padora. 2 3
[TpubnnKeHHbIE BETUYHHBI.
OneHnBaHue NOIPENIHOCTH NPU PELIEHUH PEAJIbHBIX PAKTUYECKUX 33]1a4.
Pasnen 3. KopHu, crenenu u 27
Jorapu(pmsi.
Tema 3.1. Kopensb n-oii crenenn | Coaep:kanue yueOHOro MaTepuaJa. 2 2
U ero cBoiicTBa. 1. Kopenb n-oii CTENEHU U €r0 CBOMCTBA.
IMpakTHyecKue 3aHATHS. 4 2
CpoiictBa kopHs. CBoOlicTBa CTENEHM C PpaLMOHAIBHBIM IoKa3zareneMm. CreneHu ¢
JeCTBUTELHBIMU ITOKA3aTEISIMU.
CamocrosiTeibHas padora. 3 3
CaoiictBa kopHsi. CBONCTBA CTENEHHU C JEHCTBUTEIBHBIM MOKA3aTEIEM.
W3ydenue MOHATHS CTENICHH C pa3IMYHBIMU MOKa3aTeasiMU cTerieHd. O6001eHne MOHITHS
CTENEHU Ha pPallMOHAJIbHBIN [10Ka3aTeb CTENEHU.
Tema 3.2. Jlorapugm gucJa. Coaeprxanue y4eOHOro MaTepuaJia. 2 2
1.Jlorapugm yucna.
IMpakTHyecKue 3aHATHS. 4 2
Jlorapudm. Jlorapudm umncna. OcHoBHOE Jorapu(pMHUUIECKOE TOKIESCTBO.
CamocrosiTesibHast padoTa.
Jlorapudm yucna. OcHOBHOE JTOrapu(pMHUUECKOE TOKAECTBO. 2 3
[TpumeHeHne cBOWCTB JiorapuMoB JUIst TpeoOpa3zoBaHus JIOTapU(PMUIECKUX BBIPAKCHHIA.
Tema 3.3. IIpeoOpazoBanue Coaep:xaHue y4eOHOro MaTepuaJa. 1 2
aJre0pan4ecKnx BbIPaKEHHUIA. 1. IIpeobpa3oBaHue anredpanuecKuX BHIPasKEHUH.
IIpakTH4yeckue 3aHATHA. 7 2
[TpeoOpazoBanue anredpanvecKkux BHIPAKECHUHN, pAIIHOHAIBHBIX, JOTapU(PMHUUECKUX BBIPAKECHUH.
CamocrositeibHas padora. 2 3




HanmeHoBaHMe pa3/e/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYeCKHe 3aHATHS, Obrem | Yposenb
CaMOCTOSITEIbHAsL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMs
1 2 3 4
[IpeoOpa3oBanue anreOpanveckux, pPaLUOHANBHBIX, HPPALUOHANBHBIX, JIOrapuPMUUECKUX
BBIPaKCHUM.
[Tpumenenne ¢hopMys U IpaBui B MPeoOPa30BAHUAX BHIPAKCHUH.
Pa3znen 4. Koopaunatsl u 12
BEKTOPBI.
Tema 4.1. IIpsimoyronbHas Coaeprxanue yueOHOro MaTepuaJia. 2 2
cHCTeMa KOOpAMHAT B 1. IIpsimoyrosipHasi cucreMa KOOpAMHAT B IPOCTPAHCTBE.
NPOCTPaHCTBeE. IIpakTHyeckue 3aHATHA. 1 2
IIpsimoyronbHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE,
CamocrosiTeibHas padora. 3 3
IIpssmoyronbHasi cucreMa KOOpAMHAT B IPOCTPAHCTBE, YPABHEHUE INIOCKOCTH U IIPSIMOM.
3ajaHue KOOpAMHAT TOYKM B IPOCTPAHCTBE; IOCTPOEHHUS B MPSAMOYIOJbHOW CHUCTEME
KOOpJMHAT B IUIOCKOCTH M B IIPOCTPAHCTBE; YPaBHEHMs IUIOCKOCTH M MPSMOH B MPOCTPAHCTBE.
PemreHne 3a1a4 Ha COCTABJIICHUE YPABHEHMM IUNIOCKOCTHU U IIPSIMOM.
Tema 4.2. I[lonsiTne BeKTOpA. Coaeprxanue yueOHOro MaTepmuaJia. 1 2
1. ITonarue BexTopa.
IMpakTHyecKue 3aHATHS. 1 2
Bexropsl. [lelictBus Hax Bektopamu. Ilpoexuns Bekropa Ha ock. KoopamHaTel BekTOpa.
CkanisipHO€E TPOU3BEICHHUE.
PeliTHHIOBBIN KOHTPOJIb Ne 1 1
CamocrosiTeibHas padora. 3 3
Bexropsl. [lelictBus Hax Bektopamu. Ilpoexuns Bekropa Ha ock. KoopamHaTel BekTopa.
CkansipHO€E IPOU3BEICHNUE.
Bpluucinenue KOOpAMHAT BEKTOpa, JUIMHBI BEKTOPA; BBINOJIHCHUE JNEUCTBUU Hajk
BEKTOpPaMM; HAXOXJIECHHUE CKAJIIPHOTO IIPOM3BENEHUS, KOCHHYCa YIJla MEXIy BEKTOpaMH,
pa3iIoKEeHUe BEKTOp MO OpTaM, IPUMEHEHNE METOAAa KOOPAUHAT MPH PELICHUN T€OMETPUUYECKUX
3ajad.
Pazgen S. OcHOBBI 24




HanmeHoBaHMe pa3/e/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYeCKHe 3aHATHS, Obrem | Yposenb
CaMOCTOSITEIbHAsL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMs
1 2 3 4
TPUTOHOMETPHH.
Tema 5.1. OcHOBHBIE Coaep:xaHue y4eOHOro MaTepuaJa. 3 2
TPUTOHOMETPHYECKHE 1. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
TOKIECTBA. IpakTHYecKue 3aHATHSI. 3 2
Tpuronomerpuueckue Toxaectna. IlpeoOpa3oBaHue TPUrOHOMETPUUECKUX BBIPAKEHHIH.
CamocrosiTeibHas padora. 2 3
Omnpenenenne cuHyca, KOCHMHYCa, TAaHI'€HCA M KOTAHreHca. TpPUrOHOMETPUUYECKHE TOXKAECTBA.
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI.
Bolunicnienne 3HaueHHMs CHHYyca, KOCHHYCAa, TaHI€HCAa W KOTAHIEHCA; IPOBEICHHE
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKECHUH, UCIIOIIB3YsI TOKIECCTBA.
Tema 5.2. @opmy.nl aBoiinoro n | Coaep:kanue yueOHOro MaTepuaJa. 2 2
MOJIOBUHHOIO YIJIA. 1. @opMyJibl IBOIMHOIO U OJOBUHHOIO yIJa.
IIpakTH4eckue 3aHATHSA. 3 2
@opmynbpl  TOJOBUHHOIO yrja M jABoMHoro yria. IlpeoOpazoBaHue mpocTedmmx
TPUTOHOMETPUUECKHUX BBIPAKEHHH.
CamocrosiTeibHas padora. 3 3
@opMyIIbI ITOJIOBUHHOT'O U IBOMHOTO YTJIOB.
Boruncnenus 3HaueHMil CMHyca, KOCMHYCA, TAHI'€HCA U KOTAaHI'€HCa IOJIOBUHHOIO YIJIA;
MIPOBECTH Pe0oOpa30BaHuUsl TPUTOHOMETPUUYECKHUX BBIPAYKEHHIA, HCIIONIB3YS TOXK/IECTBA.
Tema 5.3. IlpeoOpazoBanue Conep:xanue y4eOHOro MaTepuasa. 2 2
NPOCTEHIIHX 1. IlpeoOpa3oBanue MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUH.
TPUTOHOMETPHYECKUX IIpakTHyeckue 3aHATHSA. 3 2
BbIpaKeHHil. [IpeoOpa3oBanue NPOCTEHIINX TPUTOHOMETPHUYECKUX BBIPAKEHUH. APKCHUHYC, apKKOCHHYC,
apKTaHI€HC, ApKKOTAHI'€HC YHUCIIA.
CamocrosiTeibHas padora. 3 3
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CaMOCTOSITEIbHAsL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMs
1 2 3 4
[IpeoOpa3oBanue MNPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH. APKCHUHYC, apKKOCHHYC,
apKTaHI€HC, ApKKOTAHI'€HC YHUCIIA.
[IpoBecTu mpeoOpa3oBaHus TPUTOHOMETPHUUECKUX BBIPAXKEHUH, HCIIOJIB3YSI TOKAECTBA.
O3HakOMJIEHME C apKCUHYCOM, AapKKOCHHYCOM, AapKTaHI€HCOM, apKKOTAHI'€HCOM 4YHCIIa;
npeoOpa3oBanue BbIpakeHHH ¢ apkyHkiusmu. IlpumeHenue ¢opmysn B3aMMO3aBUCUMOCTH
MEX/1y apKCHHYCOM, apKKOCHHYCOM, apKTaHI'€HCOM, ApKKOTaHI'€HCOM YHCJIa.
Pa3znen 6. ®ynkunu, ux 18
CBOICTBA M rpapUKH.
Tema 6.1. [lonsiTHE PYyHKIMM. Coaeprxanue y4eOHOro MaTepuaJia. 2 2
CBoiicTBa QyHKIHIA. 1. ITonsitue pynkiun. CBoiicTBa QyHKIMH.
IMpakTHyecKue 3aHATHS. 2 2
OcHoBHbIe cBoOMcTBa (pyHKIMI. OOpaTHas QyHKIHSL.
CamocrosiTeibHas padora. 2 3
OcHOBHBIE CBOWCTBA (PYHKIIUI.
Haxoxxnenne obiacTu onpeseneHuss 1 MHOXKECTBA 3HAaUCHUH (YHKINU; ONpe/ieieHne BUa
¢byHkuuu (uétHas, Hey€THas, OOIIEro BHJA); ONpEAETICHHE BUAa MOHOTOHHOCTH; HaXOXKICHHE
TOYKH SKCTPEMYMOB, BUJA SKCTPEMYMA.
Tema 6.2. CTrenenHas u Coaepxanue y4eOHOro MaTepuaJia. 1 2
nokasarejbHasi pyHKIMH, UX 1. CrenenHas u okasarenbHas GyHKIMHU, UX CBoWCTBA U rpaduku. Jlorapudmudeckas GpyHkims,
CBOMCTBA M rpapuKH. ee CBOiicTBa U rpauK.
Jlorapudmuveckasi pynkuusi, ee | [IpakTHyecKue 3aHATHS. 2 2
CBOHCTBA M rpaduk. CreneHHas U mokaszareibHas (pyHKIUH, UX CBOWCTBa M rpaduku. Jlorapupmuueckas GyHKIus,
ee CBOicTBa U rpauk.
CamocrosiTeibHas padora. 1 3
Crenennas, oka3aTenbHasi, Jorapupmuyeckas QyHKIUH.
[TpuMeHeHne CBOWCTB YKa3aHHBIX ()YHKLMH NP MOCTPOSHUH I'PpaUKOB.
Tema 6.3. Coaep:xaHue y4eOHOro MaTepuaJa. 1 2
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CaMOCTOSITEIbHAsL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMs
1 2 3 4
Tpuronomerpudeckue pyHkumuu, | 1. Tpuronomerpuueckue GyHKIMH, UX CBOicTBa U rpaduku. OOpaTHBIE TPUTOHOMETPUUECKHE
HX CBOMCTBA M rpadguKu. byHKIMH.
Oo0paTHbIe IIpakTHYeckue 3aHATHS. 2 2
TPUTOHOMeTpUYecKHe PYHKIHUH. | TpuronomeTpuueckue (GyHKIMM, UX CBOiicTBa M rpaduxu. OGpaTHBIE TPUTOHOMETPHYECKUE
GbyHKIMH.
CamocrosiTeibHas padora. 1 3
Tpuronomerpuueckue (QpyHKIUHM, UX CBOMCTBa M rpaduku. OOpaTHBIE TPUTOHOMETPUUECKUE
byHKIMN.
[TpuMeHeHne CBOWCTB TPUTOHOMETPUUECKUX (PYHKIMH TP MOCTPOSHUH TpaUKOB.
Tema 6.4. 'eomeTpuieckue Coaepxanue 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'eomeTpuueckue npeodbpazoBaHus rpaduKoB QyHKIUIH.
Brimonnenue npeoOpa3oBanuil rpadukoB (QyHKIUHM, UCTIONB3Ys MapajuleIbHBIN MepeHoc,
neopMaluio BA0Ib KOOPAUHATHBIX OCEH.
Paszpen 7. Hauana 31
MATEeMaTHYeCKOI0 aHaJIM3a.
Tema 7.1. IlocnenoBarenbnoctn, | Coaep:kanue yueOHOro MaTepuaJa. 2 2
CIOCOOLI UX 3aaHHUA. 1. ITocitemoBaTENbHOCTH, CIIOCOOBI UX 3aJaHMS.
IMpakTHyecKue 3aHATHS. 2 2
Hucnosas MOCJIENOBATEIBLHOCTD. CaoiicTBa MOCJIEN0BATEIBHOCTEM. [Ipenen
I10CJIEJOBATEIbHOCTH.
CamocrosiTeibHas padora. 2 3
Hucnosas MOCJIENOBATEIBLHOCTb. CaoiicTBa MOCJIEN0BATEIBHOCTEM. [Ipenen
II0CJIEJOBATEIbHOCTH.
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1 2 3 4
3aaHue MOCJIEI0BATENbHOCTEN; YCTAaHOBJIEHUE YJIEHA MOCIIE0BATEIbHOCTH C TPEOYEMBIM
HOMEpPOM; H300pakeHHne TpaPpuueCcK; BHIYUCICHNE TPEIETIOB.
Tema 7.2. IIpomekyTKH Coaepxanue yueOHOro MaTepmuaJia. 2 2
MOHOTOHHOCTH M IKCTPEMYMbI 1. ITpoMeKyTKH MOHOTOHHOCTH U 3KCTPEMYMBI (DYHKITHH.
¢pyHknmun. IIpakTyeckue 3aHATHA. 2 2
[TpomMexyTKH MOHOTOHHOCTH M 3KcTpemyMbl (yHkimu. MccnenoBanue (QyHKIMA ¢ MOMOIIBIO
IIPOU3BOJIHON M MOCTPOEHHE UX IPaUKOB.
CamocrosiTeibHas padora. 2 3
[TpomMexyTKH MOHOTOHHOCTH M 3KcTpemyMbl (yHkmu. MccnenoBanue (QyHKIMA ¢ MOMOIIBIO
MPOM3BOJIHON M MOCTPOEHHE UX IPapUKOB.
HccnenoBanune QyHKIMI HA MOHOTOHHOCTD M 9KCTPEMYM (PYHKITHH.
Tema 7.3. IlpumeHenue Coaeprxanue y4eOHOro MaTepuaJia. 2 2
NPOM3BOHON NMPH PelIeHHH 1. IlpumeHeHne MPOU3BOIHON ITPU PEIICHUN NIPUKIJIAIHBIX 3a1a4.
NPHUKJIAHBIX 32124, IIpakTH4eckue 3aHATHSA. 2 2
ITpousBoaHas. IIpumeHeHne mpou3BOAHON IIPU PELLICHUH NIPUKIIAIHBIX 3a4a4.
CamocrosiTeibHas padora. 2 3
IIpousBognas. IIpumenenue npou3BOAHON K PELICHUIO IIPUKIIAIHBIX 3a/1a4.
Brruncnenue npon3BOIHBIX, TPUMEHEHUE UX ISl UCCIEN0BaHMs (DYHKIMN; IPH  PELICHUN
3a]1a4 JUIsl OTBICKaHMSI ONTUMAJIBHOTO PELICHHUSI
Tema 7.4. IlepBooOpa3Has u Coaeprxanue yueOHOro MaTepuaJia. 2 2
uHTerpad. Ilpasuia 1. IlepBooOpaznas u unterpain. IlpaBuia uaterpupoBanusi. Tabauia OCHOBHBIX HHTETPAJIOB.
uHTerpuposanus. Tabauna TpakTHyecKHe 3aHATHS. 2 2
OCHOBHBIX HHTETPAJIOB. ITepBooOpasnas u unrerpai. [Ipasuna narerpupoBanus. Tabuuia OCHOBHBIX HHTETPAJIOB.
CamocrosiTeibHas padora. 2 3

IlepBooOpa3nas u unrerpan. [IpaBuna unrerpupoBanusi. Tabmuia OCHOBHBIX HHTETPAJIOB.
Bpluucinenue  Heonpenen€éHHOro  MHTErpaja; I[PUMEHEHHE €ro IpU  PELICHHUH
onpeaenéHHoro Kiuacca 3aj1ad.
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Tema 7.5. @opmyaa Helotona — | Coaep:kanue yueOHOro MaTepuaJa. 2 2
Jleitonuna. Iliiomans 1. ®opmyna Hpiotona — JleliOHMIIa BBIYMCIICHUS ONpeAenaEHHOro uHrerpana. Ilinomans
KPUBOJHHENHON Tpaneuunu. KpPUBOJIMHEWHOW Tpaneuuu. Vcrnosib30BaHUE OINPENENIEHHOTO HMHTErpajia IpU  PELICHUU
Hcnonb3oBanue onpeneeHHOr0 | MpUKJIAIHBIX 33a4.
MHTErpaJa npu peleHnn IpakTHyecKue 3aHATHS. 2 2
NPUKJIAIHBIX 32124, @®opmyna Herorona — JleitOnuma. Ilmomane kpuBosMHEHHON Tpanenuu. Mcnonb3oBaHue
OIIPEAEIEHHOr0 HHTErpaia IPU PEIICHUH TNPUKIATHBIX 3a/a4.
PeliTHHIOBBIi KOHTPOJIb Ne 2 1
CamocrosiTeibHas padora. 2 3
@®opmyna Herlorona — JleitOnuma. Ilmomane kpuBosMHEHHON Tpanenuu. Mcnons3oBaHue
OIIPEAEIIEHHOTO NHTETpaa P PEIICHUH NPUKIAIHBIX 3a/a4.
Brluncnenue mwioniaaeil KpUBOJIMHEHHBIX TPAIICLIUM.
Pazgen 8. DineMmeHTBI 6
KOMOMHATOPHUKH.
Tema 8.1. Pazmemenns, Coaeprxanue yueOHOro MaTepuaJa. 2 2
MepecTAaHOBKH, COYETaHUS. 1. Pa3menienus, nepectaHoBkH, coueranus. TpeyronpHuk [lackans. bunom HeroToHa.
Tpeyroabnuk Ilackana. bunom | IlpakTuyeckue 3aHATHA. 2 2
Herorona. Pasmenienus, nepectanoBkH, coderanus. TpeyronbHuk [Tackans. bunom HeroToHa.
CamocrosiTeibHas padora. 2 3
Pasmenienus, nepecranoBky, coueranus. TpeyronsHuk Ilackans. bunom HerotoHa.
Pemienne sneMeHTapHBIX KOMOMHATOPHBIX 3ajlad; HCIOJIb30BaHHMEe OMHOM HproToHa u
TpeyronbHukK [Tackass.
Pasnen 9. diieMeHTBI TEOpUH 9
BEPOSATHOCTEN U
MATEeMAaTHYeCKOIl CTATHCTHKH.
Tema 9.1. IlonsiTHe cayyaiinoro | CogepkaHue y4eOHOro MaTepuaJia. 2 2

coObITusi. KoMOMHanms coObITHIA.
BeposiTHOCTH cOOBITHSI. DJ1€eMEHTHI

1. INousTHe ciyvaiiHoro coObiTusi. KomOuHaus coObiTuil. BeposTHOCTH COOBITHS. DIEMEHTHI
MaTEeMaTHUYECKOW CTaTUCTUKHU.
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MaTeMaTu4eckoi cratuctuku. | IIpakTHyeckue 3aHATHS. 4 2
CoObITHS, BEPOSTHOCTh COOBITHS, TEOPEMbI CIOKEHHS M YMHOXEHHS BEPOSTHOCTEH; MOHSITHE
HE3aBUCHUMBIX COOBITHIA.
DEeMEHTHl MATEMATUYECKON CTaTUCTHKH.
CamocrosiTeibHas padora. 3 3
CoObITHS, BEPOSTHOCTh COOBITHS, TEOPEMbI CIOKEHHSI M YMHOXEHHS BEPOSTHOCTEH; MOHATHE
HE3aBUCHMBIX COOBITUI. DIIEMEHTHI MATEMAaTUYECKON CTaTUCTUKH.
Bolunicienue BEpOSTHOCTU CIIy4alHOTO COOBITHS; CBOMCTBA BEPOSTHOCTH; IOHSTHE O
HE3aBUCUMBIX COOBITHAX. HaxoxaeHue mareMaTHUECKOro OXHMIAHHSA, JUCIEPCUUM U CpeaHee
KBaJIpaTUYHOE OTKJIOHEHUE.
Pazpnen 10. [IpsiMmble U II0CKOCTH 10
B IIPOCTPAHCTBE.
Tema 10.1. B3anmuoe Coaepxanue yueOHOro MaTepuaJia. 2 2
pacnoJsioxkeHne NpaMbIX U 1. B3aumHoO€ pacnoioKeHUe NPsIMbIX U IJIOCKOCTEW B MPOCTPAHCTBE.
IUIOCKOCTEl B POCTPAHCTBE. TpakTHYeCKHe 3aHATHSI. 4 2
B3auMHoOe pacronokeHnue AByX NpsMbix B R3. B3auMmHoe pacmosioxkeHue npsMoi U III0CKOCTH B
R3. BsaumHOe pacrojiokeHue ABYX IockocTedl B R, B3aumHOEe pacnonokeHue OpsMoil u
wiockoctd B R3. TlapauieibHOCTh NPSIMOI M ITIOCKOCTH.
CamocrositeibHas padora. 4 3
B3anMHOe pacmosiokeHue AByX IPSMBIX B IIPOCTPAHCTBE. B3anMHOE pacnoyioKeHUE MPSIMOU U
IUIOCKOCTH B POCTPaHCTBE. B3auMHOE pacnosoKeHue IByX MJIOCKOCTEN B IPOCTPAHCTBE.
[IpumeneHue onpeneneHnidi IByrpaHHOrO yIJla, JMHEHHOIO YyIia JIBYIPAHHOTO yIJIa, yria
MEX/1y HAKJIOHHOM U INIOCKOCTBIO M TEOPEMBI IIPU PELIECHUH 3a/1a4.
Pa3znen 11. MHOrorpaHHUKH. 18
Tema 11.1. DnemeHTHBI Coaeprxanue yueOHOro MaTepuaJia. 1 2
BBINYKJIbIX MHOTOTPAHHUKOB. 1. DneMeHTBI BBIMYKJIBIX MHOTOTPAHHHUKOB.
IIpakTH4eckue 3aHATHSA. 7 2
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DOneMeHTHl BBINTYKJIBIX MHOrorpaHHukoB. Teopema Oiinepa. Ilpusma. Ilpsmas n HakiaoHHas
npusma. [IpaBuiibHas npusma.
[IpsiMoyronbpHBIN mapaiuienenunen, KyO, nupamuga. [IpaBunbHas mnupamuja. YcedeHHas
nupamuaa. Terpasap.
CamocrositeibHas padora. 4 3
[Mapannenenunen. Ky6. [lupamunaa. IlpaBunbHas nupamuna. Y cedenHas nupamuza. Tetpasap.
IlocTpoeHne uepTeka MHOIOTPAHHMKA. YKAa3aHHUE D3JIEMEHTOB IPU3MBI M IUPAMUIBL,
BBIYHCJICHHUE MJIOLAAH TOBEPXHOCTEH.
Tema 11.2. CumMmeTpus B Coaeprxanue y4eOHOro MaTepuaJia. 1 2
NPOCTPAHCTBE. 1. CuMmMeTpus B IPOCTPAHCTBE.
IpakTHyecKue 3aHATHS. 2 2
Ceuenne ky0a, mpu3Mmbl U nUpamuabl. llpencraBieHuss O TNPABMIIBHBIX MHOTOI'PAaHHHKaX
(TeTpasrap, Ky0, OKTadp, 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 UKOCAP).
N300pakeHne ceueHHid MHOTOIPaHHMKOB; IIPOU3BECTH HECIOXKHBIE BBIYUCICHHUS B
CCUEHUSX.
Pa3zpnen 12. Tesia 1 NOBEpXHOCTH 10
BpalleHHusI.
Tema 12.1. Huaunap u KoHyc. Coaeprxanue yueOHOro MaTepuaJia. 1 2
OcHOBHBIE 3JIEMEHTBI. 1. ununaap u KoHyc. OCHOBHBIE 2JIEMEHTHI.
IMpakTHyecKue 3aHATHS. 2 2
umuaap w  KoHyc. YceueHHbI KoHyc. OcHOBaHME, BBICOTAa, OOKOBasi IOBEPXHOCTb,
oOpasyiomas, pa3sepTka. OceBble CeUSHHsI U CeUSHHsI AapaJLIeIbHble OCHOBAHHIO.
CamocrositeibHas padora. 2 3
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[Mwimaap u  KoHyc. YcedeHHBIH KoHyc. OcCHOBaHHE, BBICOTAa, OOKOBas IOBEPXHOCTD,
oOpasyromas, pa3BepTka. OceBble CEUCHHs U CeUSHHs NapauieIbHbIe OCHOBAHHIO.
[TocTpoeHne yeprexkel MOBEPXHOCTEM BpalleHUsA. YKa3aHUE OJJIEMEHTOB Tel U
IIOBEPXHOCTEN BpallleHus1; BBIUMCICHHE MIJIOLIAAN TOBEPXHOCTEN BpallleHUsI.
Tema 12.2. lllap u cepa. Coaeprxanue y4eOHOro MaTepuaJia. 1 2
KacareqbHasi IJIOCKOCTD K 1. [lTap u cepa KacaTenbHas IIOCKOCTh K cdepe. YpaBHeHUE cheEpBHI.
chepe. YpaBHenue chepsl. IIpakTuyeckue 3aHATHS. 2 2
[ap u cdepa KacarenbHas miockocTh K cepe. YpaBHeHHE ChEPBI.
CamocrosiTeibHas padora. 2 3
[ap u cdepa. KacarenpHas miaockocTs K chepe. YpaBHEHHE CEpPHI.
[TocTpoenue yepTexka cep pazIuyHbIX PaUyCOB.
Pasnen 13. U3mepenus B 15
reOMeTpHH.
Tema 13.1. O6bem u ero Coaeprxanue yueOHOro MaTepuaJia. 1 2
U3MepeHue 1. O6wem u ero m3mepenne. O6bem kyd6a. OObem mapa.
O6nem Kyda. O0bem mapa. IpakTHyecKHe 3aHATHS. 2 2
Ob6vem u ero wusMmepenue. MHrerpanbHas ¢(opmyna BbeluucieHuss odbema. OObeM Kyba,
IIPSIMOYTOJIBHOTO NNapaJUIeIeNUIea, IPU3MblL, TUPaMUbL, IMIMHAPA, KOHYCA, 11apa.
CamocrosiTeibHas padora. 1 3
Ob6vem u ero wm3mepenue. HVHTerpanbHas Qopmyna BbruucieHuss oodbema. OOwvem KyoOa,
IIPSIMOYTOJIBHOTO NTapaJUIeIeNUIeNa, IPU3MbI, TUPaMUbl, IIMINHPA, KOHYCA, 11apa.
Boluncienne 00bEMOB Napajuieenune a, IpU3Mbl, TUPaMUbL, IMIMHIPA, KOHYCA.
Tema 13.2. ®opmyasl miomageii | Cogep:kanue yueOHOro MatepuaJa. - 2
napaJjiesenumnena, kyoa, 1. ®opmynel OOKOBOW IUIOMIAAM Tapaienenunena, Kyda, mpusmbl, HWIMHAPA, MHPAMUAIBI H
NPU3MBI, HHINHAPA, MUPAMHABI | KOHYCA.
1 KOHYCa IIpakTH4eckue 3aHATHSA. 3 2

@opmysibl  OOKOBOM IUIIOMIAAM NPSIMOYTOJIBHOTO TapajieNienunena, MPU3MBL, MHPAMUIBI,
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LWIMH]Ipa, KOHYca, 11apa.
CamocrosiTesibHas padora. 2 3
@opmynbl  OOKOBOM IUIOIIAAM MPSMOYTOJBHOIO Mapajulelenunena, HpU3Mbl, MHPAMUIbI,
LWIMHJpa, KOHyca, I1apa.
Bouncnenne OOKOBBIX — IUIOMIaJeH  MPSIMOYTOJIBHOTO — HapajuieNienunena, MpU3MBL,
LWJIMHJPA.
Tema 13.3. ®opmyasl miiomaneii | ConepxaHue y4eOHOIo MaTepuaJia. 1 2
NMOBEPXHOCTEH HMJIMHAPA, 1. ®opmyJibl MOTHOM IJIONIAIA MOBEPXHOCTEN HUIMHAPA, KOHYCA, 11apa.
KOHYCa, Iapa. IIpakTH4eckue 3aHATHSA. 3 2
@opMyspl MOJHOM IUIOIIAAU TIOBEPXHOCTEH MPSMOYTOJBHOIO MapajlielenuIena, MpU3MBbl,
MIMPaMM/JIbl, HWIMH]pPA, KOHYyCca, Iapa.
[Tono6ue ten. OTHOIIEHHUE MIIOMIAACH MOBEPXHOCTEH M 00BEMOB OJOOHBIX TEIL.
CamocrosiTesibHas padora. 2 3
@opMybpl MONMHOM IUIOUIAAM IOBEPXHOCTEW MPSMOYIOJBHOIO Napajuleienunena, IpPU3MBL,
NUpaMUIbl, IUINHIPA, KOHyca, apa. [logobue Ten. OTHOUIEHHE TUIOMIAJCH MOBEPXHOCTEH U
00BbEMOB MOAOOHBIX TEII.
W3rotoBneHne MakeTOB LMIMHApPAa M KOHyca. BplumcieHue Iuiomianeil M3roTOBJIEHHBIX
MaKETOB.
Pa3znen 14. YpaBHeHus u 32
HEPaBEeHCTBA.
Tema 14.1. PaBHOCHIBHOCTD Coaep:xanue y4eOHOro MaTepuaJa. 1 2
YPaBHEHHI U CHCTEM. 1. PaBHOCMJIIBHOCTH YypaBHEHMHl M cuUCTEM. PanuvoHanbHbIE YpaBHEHMSI M CHCTEMBI.
PanuonanbHble ypaBHeHHUS U HppanmoHajibHble ypaBHEHHS U CUCTEMbI. METO/1bI pEeLIeHMSL.
cucrembl. UppanuoHnajbHbIe 3 2

YPaBHEHHA U CUCTEMBI.
MeTtoasl pelieHus.

IIpakTHYecKHe 3aHATHS.

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

YPAaBHEHUS U CUCTEMBI.
OcHOBHBIE TpHEMbl HUX pelieHus (pas3oKEeHUs] HAa MHOXKUTENH, CHoco0 TMOJCTaHOBKH,
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HanmeHoBaHMe pa3/e/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  YpaBHEHMI, HEPAaBEHCTB, CHUCTEM YPaBHEHUN, CHCTEM HEpPaBEHCTB.
PanmonanbHple M MppanyOHaIbHBIE YpaBHEHHUS M cUCTEMBbl. OCHOBHBIE NPUEMBI MX PEIICHUS
(pa3ioKeHUusT Ha MHOXHTEJH, CIIOCOO IOACTAHOBKH, Ipa)UyecKuil METOJ|, BBEJCHHUE HOBBIX
HEU3BECTHBIX ).

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

Tema 14.2. Iloka3aTeJbHBIE T
JorapudpmMmnyecKue ypaBHeHHUS,
HEPaBEHCTBA M CHCTEMBI.
OcCHOBHBIE MeTOAbI pelleHUusl.

Conep:xanue y4eOHOro MaTepuasa.

1. TlokazarenbHble M Jorapu(MUYECKHe YpaBHEHHUS, HEpaBEHCTBA M cHCTeMbl. OCHOBHBIC
METO/bl PEILCHUS.

IIpakTHYecKHe 3aHATHS.

[TokazaTtenbHble W JIOrapU(MHUUYECKHE YpaBHEHHUS, HEPABEHCTBA M CHCTEMbl YpaBHEHUI.
OCHOBHBIE METO/IbI PELLICHUSI.

CamocrosiTesibHas1 padoTa.

[TokazaTtenbHble W JIOrapU(MHUUYECKHE YPaBHEHHUS, HEPAaBEHCTBA M CHCTEMbl YpPaBHEHUI.
OCHOBHBIE METO/BI PELLICHUS.
[IpuMeHeHne CBOWCTBA CTEMEHM M IOKAa3aTeIbHON (PYHKLMH, CBOMCTBA JIorapuMoB U

norapuMuUecKo QYHKIMM IPU PEIICHUN YPaBHEHUH.

Tema 14.3. Tpuronomerpuueckue
YPABHEHMS, HEPAaBEHCTBA U
CHCTEeMBI.

Coaep:xaHue y4eOHOro MaTepuaJia.

1. TpuroHoMeTpUYECKHUE YPaBHEHUS, HEPABEHCTBA U CUCTEMBI.

IIpakTHYecKHe 3aHATHS.

TpuroHomMeTpuyecKre YpaBHEHHs U CUCTEMbI YPAaBHEHUM.

CamocrosiTe/ibHast padoTa.

Tpuronomerpuyeckue ypaBHEHHs U CUCTEMbI YPaBHEHUM.
[IpumeHeHne TPUTOHOMETPUYECKUX (OPMYNT TPU PEUICHHMH TPUTOHOMETPHUYECKUX
YPaBHEHHUH.
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HanmeHoBaHMe pa3/e/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYeCKHe 3aHATHS, Obrem | Yposenb
CaMOCTOSITEIbHAsL PafoTa 00yUAIOIINXCS Hacos | ocBOeHMs
1 2 3 4
Tema 14.4. PaninonanbHsble, Coaeprxanue y4eOHOro MaTepuaJia. 1 2
HppanHoOHA/IbHBIC HePaBeHCTBA | 1. PanuoHanbpHble, HppallMOHAIbHBIE HEPAaBEHCTBA M OCHOBHBIE IIPHUEMBI MX PpELICHHUS.
¥ OCHOBHBIE NPHEMBbI HX [Toka3zatenbHble M Jorapu(pMUUECKUE HEpaBEHCTBA W METOAbI MX peuieHus. Mcmonb3oBaHue
pemrenusi. Iloka3zarenbHble n METOJla MHTEPBAJIOB NpU PEIICHUH YpPaBHEHU M HepaBeHCTB. IIprMeHEHHE MaTeMaTH4eCKuX
JorapupMuyecKue HEPaBeHCTBA | METOJOB JUIs PEUICHUs NPUKIIAIHBIX 3a/1a4.
¥ METO/JbI NX pelIeHHusl. IIpakTH4eckue 3aHATHSA. 3 2
ParnonanbHele, WppalroHalbHbIe, MOKa3aTeJIbHbIC, JIorapuMUYecKue, TPUTOHOMETPUUYECKHE
HepaBeHCTBa. OCHOBHBIE NMPHEMbI X PELICHUS, UCTIOIb30BAHUE CBOMCTB M rpadukoB (QyHKIHIA
IIPY PELICHUN YPAaBHEHUI U HEPABEHCTB.
CamocrosiTeibHas padora. 1 3
ParonanbHele, MppalroHalbHbIe, MOKa3aTelbHbIC, JIorapu(MUYecKne, TPUTOHOMETPUUYECKHE
HepaBeHCTBa. OCHOBHBIE NMPHEMbI X PELICHUS, UCTIOIb30BAHUE CBOMCTB M IpaduKoB (QyHKITHIA
IIPY PELICHNN YPAaBHEHUI U HEPaBEHCTB.
[IpumeHeHne CBOWCTBA CTEMEHM M IOKAa3aTeNbHON (PYHKLMH, CBOMCTBA JIorapuMoB U
norapupmMuuecKoi QyHKIMM IPU PEIICHUN HEPABEHCTB.
Tema 14.5. Ucnoab3oBanue Conep:xanue y4eOHOro MaTepuasa. - 2
MeT0/a MHTePBAJIOB NIPH 1. Micnosib30BaHKEe METO1a MHTEPBAJIOB [P PEIEHUH YPAaBHEHUN U HEPABEHCTB.
pelIeHuH YPABHEHUH H IIpakTH4eckue 3aHATHSA. 3 2
HEPaBEHCTB. Meton wuHTepBanoB. M3o0pakeHHEe Ha KOOPAWHATHOM IUIOCKOCTH MHOXXECTBA PpEIICHUH
YpaBHEHUI U HEPABEHCTB, COAEPKAIIMX JIBE IEPEMEHHBIE U UX CHCTEM.
CamocrosiTesibHas padora. 2 3
Meron unrtepsanos. M3obpaxkenne Ha R? MHOXKeCTBA pENICHWN ypaBHEHWH, HEPABEHCTB W
CUCTEM YPAaBHEHUH C ABYMs [IEPEMEHHBIMHU.
Pemienne HepaBEHCTB, IPUMEHSSI METOJ MHTEPBAJIOB.
Tema 14.6. Ilpumenenne Coaepxanue yueOHOro MaTepuaJia. - 2
MAaTEeMATHYECKHX METOA0B /ISl 1. ITpuMeHeHHEe MaTEMaTHYECKUX METOAOB JUIsl PEIICHUs] NPUKJIAIHBIX 3aau.
peleHusi NPUKJIAJHBIX 32/124. TpakTHyecKHe 3aHATHS. 2 2
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HanmeHoBaHMe pa3/e/ioB U TeM Coaepixanue yueOHOro MaTepuasa, 1a00paTopHble padoThI U MPAaKTHYeCKHe 3aHATHS, Obrem | Yposenb
caMoCTOosAITeIbHas padoTa 00yJarImMnXCs acos | OCBOCHMS
1 2 3 4
[IpumeHeHne MaTEMaTUUYECKUX METOJOB ISl PELICHMs COAECPXKATENbHBIX 3a]ad U3 pPa3Iu4HbIX
obyacTeil HayKH W npakTUKU. MHTepnpeTalys pe3yabTara, y4eT peaIbHbIX OrpaHHYCHHA.
CamocrosiTeibHas padora. 1 3
[IpumeHeHne MaTEMaTHYECKUX METOJOB ISl PELICHMs COAECPXATENbHBIX 3a]ad U3 pPazIu4HbIX
obnacTeil HayKH W MpakTUKU. HTeprpeTaus pe3yabTara, y4eT pealbHbIX OrpaHHYCHHA.
Pemenue npakTuyeckux 3aaay.
PeliTHHIOBBIIl KOHTPOJIb Ne 2
Beero | 227
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3. YCJIOBUS PEAJIN3AIINM YYEBHOM JUCIHUITLINHBI
3.1. TpeOGoBaHusi K MAaTEPUATIBLHO-TEXHHYECKOMY 00eCIeYeHUI0
Peanuzauuss y4yeOHOW JUCHUIUIMHBI TpeOyeT Hanmuuug ydyeOHoro kaOuHeTa
MaTeMaTUKHU C METOJIUKOMN MPEnoaBaHusl.
O6opynoBaHue yueOHOTO KaOMHETa:
- paboune MecTa Mo KOJUYECTBY 00YUarOIINXCS;
- 000py10BaHHOE pabouee MECTO MPENoIaBaTes;
- KOMIUIEKT Y4€0HO-METOANYECKUX MAaTepUAIIOB.
Texnuyeckue cpeicTBa OOy4YEHHUs: HWHTEPAKTUBHAS [JOCKAa C MPOrPaMMHBIM
obOecrieueHUEM.
3.2. UudopmannoHHOe oOecnieueHne 00yueHust
Ilepeyenbr pexoMeHayeMbIX Yy4eOHbIX u3AaHuii, HWHTepHeT-pecypcos,
JTOTNOJHUTEIbHOH JINTEPATYPhI
OCHOBHBIE HCTOYHUKH:
1. Aranacsu JI.C., bByty3oB B.®. u ap. 'eometpus, 10 — 11 kimaccol: yueOHUK st

00111e00pa30BaTENbHBIX YUPEKICHUI: 0a30BbIM M NPOPUILHBIN 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: YUYEOHUK JUIsl CTYAEHTOB MPO(EeCCHOHANIBHBIX 00pa30BaTEIbHBIX
opra"u3aiiii, ocBamBawnMx 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. 3ajiayHuk: y4yeOHOe mocoOue JUisi CTYJIEHTOB
npodeCCUOHANIBHBIX 00pa30BaTENbHBIX OpraHU3allui, OCBauBAIOIIUX TpOodeccuu u
CHEIMATBHOCTH 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 anamu3a. Yacte [, yuebnuk 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 Haudajla MaTEMaTHYECKOTO

aHanu3a, reomeTpus. AnreOpa W Hayajga MaremMaTtudeckoro anamuza. 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
I CTYAGHTOB  Mpo(ecCHOHANBbHBIX  O0pa3oBaTeNbHBIX  OpPraHMU3AIIHM,
ocBamBaromux npodeccun u  cnenmanbHoctm  CIIO. — M., 2015.
https://nashol.com/20180420100090/matematika-grigorev-s-g-ivolgina-s-v-
2015.html

3. Komsrun 1O. M., Tkauea M. B, ®enopoa H. E. u np. Anrebpa u Haudama
MaTeMaTU4yecKoro aHanusa (0a3oBbId M yriyOJieHHbIH ypoBHH). 10 kmacc / mon
pen. A.b. XKuxuenko. — M.: Ilpocsemenne, 2019. https://vklasse.online/10-
klass/uchebniki/algebra/yum-kolyagin-mv-tkacheva-ne-fedorova-2011

HuTepHer — pecypcesl

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

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

pPECYpPCOB).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOH

JTUCLHUATIUHBI

KonTposb H omeHka pe3yJbTaTOB OCBOCHUSA Y4e€OHOW  JUCHUILIMHBI
OCYILIECTBIISIETCSA MpernojaBarelieM B TIPOILECCE MPOBEACHUS MPAKTUYECKUX
3aHSTUMN, @ TAK)KE BBITIOJIHEHUSI 00YUYaIOIIMMUCS UHAUBUYyaTbHBIX 3aJaHUN.

PesynbraTel 00y4yeHus
(OCBOCHHBIE YMEHUSI, YCBOCHHBIC 3HAHMUSA)

DopMBI U METOABI KOHTPOJISI U
OIICHKH PE3YJIbTaTOB O0yUYEHUS

* Memanpeomemuule:

— YMEHHE CaMOCTOATEIIbHO OMNpEEsiTh IeJH
JeATeNTbHOCTU u COCTAaBJISITh TUTAHBI
NEATENbHOCTH;, CaMOCTOSITEIbHO OCYILECTBIISITH,
KOHTPOJIUPOBATh u KOPPEKTUPOBATh
NESATeNbHOCTh, HCMOJIb30BaTh BCE BO3MOYKHBIC
pecypcehl i AOCTHKEHUS MOCTABJICHHBIX IIeeit
U pealn3aliy IUJIAHOB JIEATEIbHOCTH; BHIOUPATH
YCHENTHBIC CTPATETUN B PA3TUIHBIX CUTYAIIHSX;

—  yYMEHHE  TMPOAYKTUBHO  oOOmaTeca W
B3aMMOJEHCTBOBATH B IPOLECCE COBMECTHOU
NESTENHbHOCTH, YYWTHIBATH TO3WIUU APYTHX
YYaCTHUKOB NEATENbHOCTH, 3 PpekTuBHO
paszpeniaTb KOH(PIMKTHI,

— BJIaJICHUE HaBBIKAMU MO3HABATENIbHOM, Y4EOHO
- HCCIIEIOBATENbCKOM u MPOEKTHOU
NeATeNbHOCTH, HaBbIKAaMU pa3pelieHus npooiiem;
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

- TOTOBHOCTh u CIIOCOOHOCTH K
CaMOCTOSITETIbHOM, MH(pOpPMAIIMOHHO-
MO3HAaBaTEIbHOU NEeATEeNbHOCTH, BKJTFOYAsI
YMEHHE  OpPUEHTHPOBATHCS B  PA3IMYHBIX
HMCTOYHHUKAX uHbOpMaI, KPUTHIECKA
OIICHUBATh M WHTEPIPETUPOBATH HUH(POPMAIHIO,
MOJIy4aeMyI0 U3 Pa3IMUHbIX UCTOYHUKOB;

— BJAJCHUE SI3BIKOBBIMH CPEIACTBAMH: YMEHHE
SCHO, JIOTMYHO U TOYHO M3JlaraTh CBOIO TOYKY
3peHHs, HCMOJIb30BaTh aJ€KBATHBIE SI3BIKOBBIC
CPE/ACTBa;

—  BIIaJICHHME  HaBbIKAMH  TMO3HABATEIbHOMI
pediekcun  Kak  OCO3HAHUSL  COBEPIIAEMBIX
JICHUCTBUA W MBICTUTENBHBIX IMPOIECCOB, WX
pe3yJIbTaTOB M OCHOBAaHWM, TpPaHHI] CBOETO
3HAHWS W HE3HAHWs, HOBBIX TO3HABaTEIbHBIX

MPOBEPKA BHEAYAUTOPHOU
CaMOCTOSITENIbHOU PaboTHhlI,
MPOBEPKA MPAKTUYECKHUX
3aJJaHAM, PEUTUHT OBBIN
KOHTPOJIb, IPOMEKYTOUHAS
aTTecTanus.
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3a7a4 ¥ CPEJCTB O UX JOCTHUKCHHS;
— IEeJICYCTPEMJICHHOCTh B MOUCKAX U MPUHATHU
pelieHui, CcooOpa3UTENbHOCT U HUHTYHUIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN;

— CHOCOOHOCTh BOCHPUHHMMATh KpacoTy u
TapMOHMIO MHUpA.

* npeomemmbole:

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

- dhopMHupOBaHUE MpEeICTABICHUIN 0
MaTEeMaTHYECKUX TOHSATHSAX KaK BaKHEUIIHNX
MaTEeMaTHYECKUX  MOJCIAX,  MO3BOJISIIOIINX

ONMCHIBATh W M3Yy4YaTh pa3HbIE IPOLECCHl U
SIBJICHUS;

— IOHHMAaHHE BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOEHUSI MAaTEMaTUYECKUX TEOPUH;

— BJaJCHHE METOJaMM JIOKa3aTEIbCTB H
ANTOPUTMOB PEUICHHS, YMEHUE WX NPUMEHSTbH,
MPOBOJIUTH JOKA3aTEIIbHBIE PACCYKICHUS B XOJIE
pelIeHus 3a1ay;

— BJIQJICHUE CTAaHAAPTHBIMU MPUEMAMHU PEIICHUS

pamuOHAJIbHBIX n HppanruOHAJIbHBIX,
IIOKAa3aTCIbHBIX, CTCIICHHBIX,
TPUTOHOMETPHUUCCKHUX ypaBHCHI/Iﬁ N HCPABCHCTB,
nux CHCTECM, HCIIOJIB30BaHHUC T'OTOBBIX

KOMITBIOTEPHBIX NPOTpaMM, B TOM YHCIE A
MOWCKA MyTH PEUICHUS U WLIFOCTPALIMU PEUICHUS
YPaBHEHUI U HEPABEHCTB;

— (QopmupoBaHuEe MPEACTABICHUN 00 OCHOBHBIX
MOHATUSAX MATEMaTUYECKOr0 aHallu3a MW HX
CBOICTBAX, BJIAJICHUE YMEHHEM XapaKTEPU30BaTh
MOBEJECHUE byHKIUH, HCIIOJIb30BAHUE
MOJYYEHHBIX 3HAHWUWM U1l OMMCAaHWS W aHAIN3a
pEANBHBIX 3aBUCUMOCTEN;

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

—  ¢opmupoBaHHEe  YMEHHUS  paclo3HaBaTh
reoMeTpuiecKkue (PUrypsl Ha yepTexKax, MOJAEIAX
U B PEAJTbHOM MUpPE; NMPUMEHCHUE H3YYCHHBIX

MPOBEPKA BHEAYAUTOPHOU
CaMOCTOSITENIbHOU PaboTHhlI,
MPOBEPKA MPAKTUYECKHUX
3aJJaHAN, PEUTUHT OBBIN
KOHTPOJIb, IPOMEKYTOUHAS
aTTecTanus.

25




CBOMCTB reoMeTpuyeckux puryp u gopmyn ans
pELICHUsI TEOMETPUYECKUX 3aJady W 3a1ad C
MPAKTUYECKUM COJIEPKAHUEM;

—  ¢opMupoBaHHWE  TPEACTABICHUH O
npoueccax u SIBJICHUSX, UMEIOIIUX
BEPOSTHOCTHBIA  XapakTep, CTaTUCTUUYECKUX
3aKOHOMEPHOCTAX B PEATbHOM MHUPE, OCHOBHBIX
MOHSATHUAX AIEMEHTAPHOM TEOPUU BEPOATHOCTEW;
YMEHHI HaXOJIUTh W OILICHUBATh BEPOSITHOCTHU
HACTYIUICHUS COOBITHIA B MPOCTEUIIINX
MPAKTUYECKUX CUTYyallUsIX, OCHOBHBIE
XapaKTePUCTUKHU CITyYallHBIX BEJIMYUH;

— BIIQJICHHE HAaBBIKAMH HCIIOJIb30BAHUS
TOTOBBIX  KOMIIBIOTEPHBIX  MPOrpaMM  MpH
pEeILICHUH 3a7a4.
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