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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JJUCHUTLIAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o00mIe00pa3oBaTeIbHON  Y4EOHOW  JUCHUIUIMHBI
«MatemaThKay TpeaHa3HadeHa i1 U3yUYeHUsT MAaTeMaTHKHA B MPOQPECCHOHATBHBIX
00pa30BaTeNbHBIX OpPTaHU3aIUIX, PEATU3YIONINX 00pa30BaTENbHYIO MPOTPAMMY
cpemHero  oOmero  oOpa3oBaHHMsT B TpeleNax  OCBOCHHS  OCHOBHOM
npodeccuonansHO oOpa3oBatenbHO mTporpamMmmbl CIIO Ha 6aze OCHOBHOTO
obmiero oOpa3oBaHMsI MPU TOJATOTOBKE CIEIUAIUCTOB CpPETHETO 3BEHA II0
CHEIHAIbHOCTH:

21.02.13 T'eosiormyeckasi CbeMKa, NOMCKM H Ppa3BeAKa MeCTOPOKAeHHUI
M0JIE3HBIX HCKONAeMbIX.

1.2. Mecro y4eOHOH AUCHUILUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIENMAJINCTOB CPeIHEro 3BeHa
VYyeOHass gucuuiuinHa «Martematuka» — ABiIseTCSs  y4eOHBIM — IPEIMETOM
oOs3aTenbHOM TpenMeTHOM obOmactu «Marematuku u uHpopmatukn»y DPI'OC
cpeaHero o0IIero 0opa3oBaHusl.

B mpodeccronanbHbIx 00pa3oBaTENbHBIX OpPTaHHU3AIUAX, PEATU3YIOMINX
00pa3oBaTeNbHYI0 MPOTrpaMMy CpEIHEro oOOIIero ooOpa3oBaHUsi B TIpejenax
OCBOEHHMS MPOrpaMMbl MOATOTOBKM crenuaiuctoB cpeaHero 3seHa (IIIICC3) na
0a3e OCHOBHOro oOmiero oOpa3oBaHMs, yueOHas aucuuIuiiHa «Marematuka»
u3ydaercs B 0011e00pa3oBaTeIbHOM LIUKIIE.

1.3. leau u 3aga4u y4eOHOH AUCUMILIMHBI — TPeOOBAHUS K pe3yjabTaTaM
0CBOEHMS YUeOHOI TUCIUIIINHBI

Conepxkanne mporpaMmbl «MaTemaThKa» HampaBiIeHO Ha JOCTHXKCHHE
CIIEAYIOIUX Yeleu:
* o0ecnieueHre chOPMUPOBAHHOCTH MPEJCTABICHUI O COLUAIIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKU;
« obOecrnieueHue CHOPMUPOBAHHOCTU JIOTUUECKOIO, AJITOPUTMUYECKOTO U
MaTeMaTHYECKOr0 MBIILJICHUS;
* obecrnieueHue cPopMUPOBAHHOCTH YMEHHI MTPUMEHSITh MOJYyUYCHHBIC 3HAHUS NIPU
pelICHUH Pa3IMYHbIX 33]1a4;
» oOecrieueHre CcHOPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KakK YacTH
00111eYeIOBeUECKON KYJIbTYpbl, YHUBEpPCATHLHOM S3bIKE HAayKH, MO3BOJISIONIEM
OMHCHIBATh U U3y4YaTh PEAIbHBIC MTPOLIECCHI U SIBJICHUSI.

OcBoenue  comepxaHusi  y4yeOHOM  nucuuIUiMHbI  «MareMartuka
00€ecreunBaeT JOCTHKEHUE CTYICHTaMU CIICYIOIINX pe3y1bmamaog:
* TUYHOCHHBIX:



— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKH, CPEJCTBE MOJEITUPOBAHUS SBICHUM W MPOLECCOB, HUIEIX M METOAax
MaTEeMaTUKHU;

— IMOHUMMaHHE 3HAYMMOCTM MATEMATHUKHU JJI1 Hay4HO-TEXHHUYECKOTO Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTeMAaTHKE KaK K 4acTh OOIleYeI0BeUeCKOn
KyJbTYphl 4Y€pe3 3HAaKOMCTBO C HMCTOpUEH pa3BUTHUS MAaTEMAaTHUKH, SBOJIOLUEH
MaTEMaTHYCCKUX UICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHSI,
AITOPUTMHUYECKON KYJIBTYPhI, KPUTHYHOCTH MBITIUICHUS HA YPOBHE, HEOOXOIUMOM
Ut Oy ytien mpodecCuoHaIbHOM ACSITEIbHOCTH, JUTsl TPOJOJDKEHUS 00pa30BaHus
¥ caM00OOpa30BaHuUs;

— OBJAJICHHUE MATEeMATHYECKUMHU 3HAHUAMH WU YMEHUSMH, HEOOXOJUMBIMU B
MOBCEHEBHON  JKM3HU, JJII OCBOCHHS CMEXKHBIX ECTECTBEHHO-HAYYHBIX
JUCIUIUIMH W JAUCIUIUIMH  NPodeCCHOHATBHOTO IMKJIA, IS  IOJy4YeHUS
oOpa3oBaHUsl B 00JacTAX, HE TPeOYyIOUUX YIIyOJIeHHONM MaTreMaTU4ecKou
MOTOTOBKH;

— TOTOBHOCTbh M CITOCOOHOCTH K 00Opa30BaHUI0, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
NPOTSDKCHUH BCEW JKM3HHW; CO3HATEIBHOE OTHOIICHWE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIHEHMHON Mpo(heCCUOHAIBHOM M 0OIIECTBEHHOU
NEeATETbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW TBOPYECKON M OTBETCTBEHHOMU
NEeSTEeIbHOCTH;

— TOTOBHOCTh K KOJUICKTMBHOW palOTe, COTPYJAHHYECTBY CO CBEPCTHUKAMH B
oOpa3zoBarenbHOM,  OOIIECTBEHHO  MOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
MPOEKTHOM U JPYTUX BUIAX ACSATEIBHOCTH;

— OTHOUIEHUE K MPO(ECCHOHATLHON NEATEeIbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
peIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYIAapCTBEHHBIX, OOIICHAIMOHABHBIX
pooem;

* MemanpeomMemHulx:

— YMEHHE CaMOCTOSITEIIbHO OMPEEIATh e IEATeTLHOCTH W COCTaBIISATh TIJIaHBI
JeSITEIbHOCTH, CaMOCTOSITEIIHO OCYIIICCTBIISITH, KOHTPOJIMPOBaTh U
KOPPEKTUPOBATh JCATEIHHOCTD, HWCIIOJH30BAaTh BCE BO3MOXKHBIE PECYpCHI IS
JOCTHKCHHSI TIOCTAaBICHHBIX IEJIed W pealu3aliy TUIAHOB JCSITEIbHOCTH;
BBIOMpATh YCICIIHBIE CTPATETUH B PA3IMYHBIX CUTYAIHSIX;

— YMEHHE MPOIYKTHUBHO OOIIATHCSA U B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NESTEIIbHOCTH, YYUTBIBATh TO3UIMH  JIPYTHX YYaCTHUKOB JI€ATEIHHOCTH,
3¢ pekTUBHO paspemniaTh KOHMIUKTHI;

— BIAQJCHWEC HaBBIKAMU [I03HABATEIbHOH, Y4EOHO-HCCIEAOBATEIBCKON U
MIPOCKTHOM JESATENHHOCTH, HABBIKAMH pa3pelieHus MpoOJieM; CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUICCKUX 3a]1ad,
MPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHUS,

— TOTOBHOCTh U CIOCOOHOCTh K CAaMOCTOSITEIBHOW  HMH(OPMAIMOHHO-
MO3HABATENILHOMN JIEATEeILHOCTH, BKIIIOYAsi yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX



UCTOYHUKAX WHPOPMAIMKA, KPUTHYECKH OIICHWBAaTh W HWHTEPIPETHPOBATH
uH(OpMAIUIO, TOJIY4aeMYI0 U3 PA3TUYHBIX HICTOYHUKOB;

— BJIQJICHUE A3BIKOBBIMHM CPEJCTBAMU: YMEHUE SICHO, JIOTUMHO W TOYHO M3JIaraTh
CBOIO TOUKY 3PEHUS, UCIIOJIB30BaTh aJICKBATHBIE SI3bIKOBBIE CPEACTBA;

— BJIaJICHHE HaBbIKaMU MO3HABATENILHON pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JNIEUCTBU W MBICIUTEIBHBIX IPOIECCOB, UX PE3YyJIbTATOB U OCHOBAHWM, I'PAHUIIL
CBOETO 3HAHMS M HE3HAHMS, HOBBIX MO3HABATEIBHBIX 3a/la4 U CPEICTB ISl UX
JIOCTHXKECHUS,

— IEJICYCTPEMJICHHOCTh B TIOMCKaX W MPUHATHH PEIICHUN, COOOPA3UTEILHOCTh U
WHTYHIUS,, PA3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJCTABICHUN; CIIOCOOHOCTH
BOCHPUHUMATh KPAaCOTy U TAPMOHHUIO MUPA;

* nPEeOMEmHbIX:
— c(opMUPOBaHHOCTh MPEJACTAaBICHUH O MaTeMaTHKEe KaK 4YacTH MUPOBOU
KyJIbTYphl M MECTE€ MAaTeMaTHKh B COBPEMEHHOW IMBMIIM3ALMU, CIIOCO0AX
ONMCAaHMUs SIBJICHUM pealbHOTO MUPAa HA MAaTEMATHYECKOM S3bIKE;
— c(hOpMUPOBAHHOCTh NPEACTABICHUM O MATEeMaTHYECKUX MOHATUAX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINKCHIBATh WM U3Yy4aThb
pas3Hbple TMPOLECCHl W SBJICHMS; NOHUMAaHHE BO3MOXXHOCTH AKCHOMATHYECKOTO
IIOCTPOECHUS MATEMaTUHYECKUX TEOPU;
— BJIAJICHUE METOJAMM JI0KA3aTEJIbCTB U AJTOPUTMOB PELICHUsS, YMEHHUE HX
IIPUMEHSTD, IPOBOIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B XOJ1€ PELICHUS 3a/a4;
— BIQJACHUE CTAHJAPTHBIMA [PHUEMAaMH  pEUICHUS  PAlUMOHAIBHBIX U
UppaLMOHAIbHBIX, II0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOrpaMM, B
TOM YHCJIE Ul TIOMCKAa MYTH PEIICHHMS M WILIIOCTPALUU PEIICHUs] YPaBHEHUU U
HEPABEHCTB;
— ¢(hOpMHUPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHSATUSIX MaTEMaTHYECKOTO
aHauu3a W KX CBOWMCTBAxX, BIJIAJICHUE YMEHHEM XapaKTEpU30BaTh IOBEICHUE
(GYyHKIMI, WCMONBb30BAHME TMIOJYYCHHBIX 3HAHMWA JUIsI ONUCAHHWS H aHajuu3a
pEaNbHBIX 3aBUCUMOCTEN;
— BJIAJICHHE OCHOBHBIMH IIOHATHSMU O IUIOCKHX M IIPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTDh YMEHHUS
pacrno3HaBaThb reoMeTpuueckue (Urypbl Ha yeprexax, MOJENIAX U B PEAJbHOM
MUpE; NIPUMEHEHNE M3YyUYEHHBIX CBOWCTB T€OMETpUUYECKUX (uryp u dpopmyn ais
pelIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPIKAHUEM;
— c(pOpPMHUPOBAHHOCTb MPEACTABICHUN O IMpoLeccaXx MU SBICHUAX, HMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHpE,
OCHOBHBIX IOHATHSAX DJIEMEHTAPHOU TEOPUM BEPOSTHOCTEW; YMEHUN HAXOAUTH U
OLICHHMBATh BEPOSITHOCTH HACTYIUICHHUSI COOBITUH B MPOCTEHIIMX MPAKTHUYECKUX
CUTYyallsIX U OCHOBHBIC XapaKTEPUCTUKHU CIy4YalHbIX BEJIINYNH;
— BJIAJICHUE HABBIKAMM HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IPH
pELIEeHNH 3a1a4.

B pamkax ocBoeHusi y4eOHON TUCHMIUIMHBI «MareMaTtuka» y CTYAECHTOB
(opMupyIOTCS ClIEeIyIONINE 00e KOMIETeHIIUHN:



Kon HaumeHnoBaHue pe3yJbTaTta 00y4eHHs

OK'1 [ToHMMaTh CYHOIHOCTHP W COLMAJIBHYIO 3HAUYUMOCTh CBOCH Oymymiei
npodecCuu, MPOSBIISITh K HEH yCTOWYMBBIN HHTEPEC

OK 3 [TpuHUMATh pelIeHus B CTAaHAAPTHBIX M HECTAHAAPTHBIX CUTYAIUSX U HECTH
3a HUX OTBETCTBEHHOCTH

OK 4 OcCyIIecTBIATh MOUCK W HWCHOJB30BaHWE WHPOpPMAIUU, HEOOXOAMMOUN st
3¢ PEeKTUBHOTO BBHIMOTHEHUS MPOGECCHOHATBHBIX 3a/1a4, MPO(heCCHOHATHEHOTO
Y JIMYHOCTHOTO Pa3BUTHS

OK 6 PaboTtath B KOJUIEKTHBE W KOMaHze, 3PQPEKTHUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTETIMU

OK7 Bpath Ha ce0s OTBETCTBEHHOCTH 32 pa0dOTy WICHOB KOMaH/bI (MMOAYNHEHHBIX ),
pe3yNbTaT BHIMOIHEHUS 3a1aHul

1.4. Koumn4yecTBO 4YacoB Ha OcCBOeHHMe pado4yeili NnporpaMmbl Yy4eOHOM

AUCHUIIJINHBI

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 351 yacoB, B TOM YHUCIIE:
00s13aTeNbHOM ayIUTOPHOI yueOHOI Harpy3ku oOyyatorierocs 234 4acos;
caMoCTOSTeNIbHOM paboThl oOyyaromierocst 101 vac;

KOHCYJIbTaluu 16 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNIJIAHBI

2.1. O0beM y4eOHOM IMCUMILIMHBI M BUABI Y4e0HOiIl padoThI

Bua yuyeO6Hoii padoThI Oo0bem
4acoB
MaxkcumanbHasi yaeOHAas HArPy3Ka (Bcero) 351
O0s13aTesibHAsE ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE!
nabopaTopHbie PabOThI -
MPAKTUYECKUE 3aHITHUS 117
KOHTPOJIbHBIE pabOTHI -
CamocrosiTesibHas paboTa o0yuawierocs (Bcero) 101
B TOM YHCJIE!
Pemenue npumepon 25
OnpeneneHre NoaspHbIX KOOPAWHAT TOYEK HA MNIOCKOCTH 2
Pemienne ypaBHEHUI U CHCTEM YPAaBHEHUN 16
[Toctpoenue rpadukoB QyHKIUH 4
W3ydenne caoKHBIX PYHKITHIA 5
Haxoxnenue GyHkmnmii, 00paTHBIX TaHHBIM 4
HuddepenurpoBanue GyHKIUH 2
Haxoxaenue mpon3BOIHBIX BTOPOTO MOPSAIKa 2
N3yuyenune (u3nueckoro CMbICIa MPOU3BOJAHONW BTOPOTO 2
MOPSAKA.
Haxoxnenue muddepenimana GyHkmm 4
Pemenue 3amau 19
W3roTtosienue TabauI U MOJIeJIEl MHOTOTPAHHUKOB 9
Bpruncnenne  MareMaTHyecKoro - OXKHUIAHUS — CIIyYalHOMU 2
BEJINYHHBI
[TocTpoeHnue npoCTpaHCTBEHHBIX QUTYD 5
Koncyabranuu 16

[TpomexyTouHas aTTectanus B (popMe IK3aMeHa




2.2. TemaTuyeckuii IJIaH U cogep:xanue yaeOHoii qucuumianaibi MATEMATHUKA

HaunmenoBanue Coaep:xanue yue0HOro MaTepuaJa, JJabGopaTopubie padoThl M NPAKTHYECKHeE 3aHATHS, CAMOCTOSITeIbHAsA padoTa O0beM yacoB Yposensb
pa3ieioB M TeM 00yYAIOIINXCS OCBOEHHSsI
Axredopa 2 3 4
Bregenue 2
ConeprkaHue yueOHOro MaTepuaia 5
Tema 1. 1 Ilenbic u panroHanbHbIC yKcia. JleiicTBuTeabHbIC unciaa. [IpubaukenHbie BeruncieHus. [IpubnmkeHHoe 2
Pa3Burtue nousitus o 3HAYCHUC BEJIUYUHBI U MOTPECITHOCTH MPUOJIMKCHUN.
qucie. 2 Kommekcubie uncna. ['eoMmerpruyeckoe npeAcTaBieHue KOMIUIEKCHBIX drces. JIelcTBUs HaJl KOMIUIEKCHBIMU 2
OK 1,3, 6. YHCITAMH.
3 | Tpuronomerpuueckas popma KOMILICKCHOTo uncia. [TokazaTenpHasi popMa KOMIUIGKCHOTO YHUCIIA.
JlabopatopHbie pabOThI _
IIpakTueckue 3aHATHS 5
Brimonaenne npuOIMKCHHBIX BEIYUCICHUH.
BrinosnHeHue neiicTBri HaJl KOMIUIEKCHBIMU YUCIIAMU B aJireOpandeckon popme.
BrinosnHeHue neiicTBUi HaJl KOMIUIGKCHBIMU YUCJIAMU B TPHTOHOMETPHYCCKOM U MOKa3aTeIbHO# (hopmax.
KonTponbHbie paboThI N
CamocTrosTenbHas paboTa 00yJaroInuXxCst 4
Pemenne npruMepoB Ha NPHOIIKEHUE 3HAYEHUH BETHYUH — 2.
OrnpeneneHye MoJIIPHbIX KOOPAMHAT TOYEK Ha IJIOCKOCTH — 2.
CopepxaHue yueOHOro Marepuaa 10
Tema 2. 1 PaBHOCHIIBHOCTH YpaBHEHHMI, HEPABEHCTB, CUCTEM. PanimoHanbHbie ypaBHeHUs. CucteMbl ypaBHeHUH. OCHOBHBIC
YpaBHeHUs U MIPUEMBI UX pPelIeHus (pa3IoKeHUsT Ha MHOXKHUTEIH, BBEJACHIE HOBBIX HEM3BECTHBIX, MOJACTAHOBKA, TpadndecKuit
HepaBeHCTBa METOI).
OK7 2 | MppaimoHajbHble ypaBHEHHSL.
3 | PemieHue HepaBEeHCTB NIEPBOM CTENEHHU U CUCTEM HEPaBEHCTB. MeTO/1 MHTEPBAJIOB.
4 | N3o0OpakeHre HA KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHHI YPaBHEHHI M HEPABCHCTB C ABYMS
[IEPEMEHHBIMU M UX CHCTEM.
5 | IIlpuMeHEeHHE MaTEeMAaTUIECKUX METOJIOB /IS PEIICHUS COACPIKATEIBHBIX 3a/1a4 U3 Pa3IUYHBIX 00JacTel HAYKH U
MIPAKTHKH.
JlaboparopHbie pabOTHI -
IIpakTuueckue 3aHATUS 10
Pemenue ypaBHEHUIT IepBOil 1 BTOPOH cTENCHH (OCHOBHBIC IPUEMBI UX PEIICHUS).
Pemenne HepaBeHCTB IEPBOH M BTOPOH CTETIEHH (OCHOBHBIE IPHEMBI UX PEIICHHUS).
Pewenue cucreM ypaBHeHUH
Pewienue uppanoHanbHbIX YPABHEHHH.
Hcnonp3oBanue cBONCTB 1 rpadukoB QyHKIUI AJIs1 peLICHUs ypaBHEHHI 1 HEPABEHCTB.
Konrtponbubie paboThl -
CamocrosiTenbHas padoTa 00yJaroHuXCs 6

Permenne mTMHEHHBIX W KBaAPATHBIX HEPABEHCTB, CHCTEM HEPABEHCTB — 2 U
Pemenne nppannoHaNbHBIX YpaBHEHUH -2 1




Pemenue cuctem  ypaBHEHHN MEepBOM CTENEHH C MOMOLIBI0 ONpEAEIUTEIEH BTOPOr0 U TPEThEro
nopsiaka-2u

Copepxanue yueOHOro Marepuaa 14
Tema 3. 1 | Kopuu u crenenn. KopHu HaTypalbHON CTEIIEHN U3 YKCIIA U UX cBoicTBA. CTENEHH ¢ pallMOHAIbLHBIMU
KopHu, crenenn u MOKa3aTeIsIMU, UX CBOWCTRA.
JIorapugmMsl 2 CTeneHu ¢ IeHCTBUTENLHBIMHY ITOKa3aTeIIMH. CBOMCTBA CTEIICHU C IEHCTBUTEIBHBIM MOKA3aTEIEM.
OK 1,3,6 3 | Jlorapudm. JJorapudm uncia. OcHOBHOE TOrapudMHIECKOE TOXKIAECTBO. JICCATHUHEIE M HATYpaIbHBIE JTOTapH(MEL 2
4 | TlpaBuna nevictBuii ¢ morapudmamu. Ilepexo1 K HOBOMY OCHOBAHHIO. 2
5 | IlpeoOpa3oBanue aareOpanyeCcKuX BhIPAKCHHH. 2
6 | IIpeoOpa3oBaHue palMOHAIbHBIX, HPPAIMOHAIBHBIX ,CTCIICHHBIX BBIPAKCHUI. 2
7 | IIpeobpa3oBanue MoKasaTeabHBIX U JJOTapH(MHUYCCKUX BBIPAKCHHUIA. 2
JlaboparopHbie pabOTHI -
IIpakTuueckue 3aHATUS 14
BrinosHeHUe TOKICCTBEHHBIX TPe0Opa30BaHuUil HaJl CTCIICHHBIMU BHIPAXKCHHUSIMHU.
IIpeobpa3oBanHne W BEIYUCICHHE JIOTapH(MMAICCKUX BRIPAKCHU.
IMoctpoeHue rpadKOB CTEMEHHBIX, TOKA3aTENBHBIX U JOrapu(GMHUICCKIX (QYHKIUI.
HaxoxneHue 3Ha4eHU CTEICHEH ¢ PallMOHATBHBIMU TIOKA3aTEIISIMU.
Pemenne nokazaTtenbHBIX ypaBHEHUM.
Pemienue orapuMUYECKUX YPAaBHCHHUU.
KouTposbHbie paboThI -
CamocTosTenbHas paboTa 00yJaroInuXxCst 14
ITocTpoenue rpa@uKOB CTEMEHHOM U JIOrapu(MHUYECKOr GyHKIHKM — 4 .
Pemenne moka3aTenpHBIX U JIOTapU()MUICCKUX YPAaBHCHUAN — S4.
Pemenue cucreM JiorapuMUUIECKUX YpaBHEHUN — 5.
Komo0unaropuka,
CTATHCTHKA U TeOPHsI
BEPOATHOCTEI
ConepkaHue yueOHOro MaTepuaia 6
Tema 4. 1 | OCHOBHEBIE TIOHATHSI KOMOMHATOPHKH. 3314 HA MMOJICYET YHCIIa Pa3MEIICHHM, IEPECTaHOBOK, COUETAHUH.
JJ1eMEHTBI 2 | Pemienwue 3a1a4 Ha niepedop BapuantoB. Popmyna 6uaoma Hetorona. CBolicTBa OMHOMHHATIBHBIX KO3 QHIIMCHTOB.
KOMOMHATOPHKH 3 | Tpeyronbnuk ITackans.
OK 1,3,6,7. JIaGopaTopHble paboThl -
IIpakTraeckue 3aHATHS
Pemenne KOMOMHATOPHBIX 3a]]a4 HA MOJICUCT YUCIIA PAa3MEIICHHUH, IEPECTAHOBOK.
Pemenne KOMOMHATOPHBIX 3a]]a4 HA MIOJICUET COUCTAHUM, TepeOOp BapHUAHTOB.
Pemenue 3a1au Ha npuMmeneHue Gopmyisl OmHomMa HeroToHa
KouTposbHbie paboThI -
CamocTosTenbHas paboTa 00yJaroIuXcst
Pemenne npruMepoB Ha MPUMEHEHHUE NPUHIIUITA MATEMATHYCCKOW MHIYKIMA — 64.
ConepxaHue yueOHOro Marepuaa 15
Tema 5. 1 | Pagnannas mepa yria. BpamarensHoe npukenue. CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YHCIa. 2
OcHoBbI 2 | ®opmynsl npuseeHus. 2
TPUTOHOMETPUH 3 | ®opmyinsl cioxkenus. PopMyIibl yaBoeHHss. POPMYITBI TOJIOBUHHOTO apryMEHTa. 2
OK 1,3,4. 4 | TIpeoOpa3oBaHusi CYMMBI TPUTOHOMETPUUCCKUX (DYHKIIMH B MPOU3BEJCHHUE U MPOM3BEACHUS B CyMM. BripaskeHue 2
TPUTOHOMETPHYCCKHUX (PYHKIIUIT Yepe3 TAHTCHC MOJIOBUHHOTO apryMEHTa.
5 | IlpocTeiinivie TPUrOHOMETPUUECKHE YPABHEHHUSI. 2
6 | IIpocTeiilrie TPUrOHOMETPUYECKIE HEPABCHCTB. 2




7 | O6paTHble TpuroHoMeTpuyeckue GYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHI'€HC

JlaboparopHbie pabOThI

IIpaxkTraeckue 3aHATHS
BeImonHeHre ToXIeCTBEHHBIX NPe00pa30OBaHMii B TPUTOHOMETPHYECKUX BHIPKEHUSIX.
Pemenne npuMepoB Ha IPUMEHEHUE TPUTOHOMETPUYECKHX (hopMyI .
Perienne TpuroHoMeTpU4ECKUX YPaBHEHHH
Pemenne TpUroHOMETPUYECKUX HEPaBEHCTB.
Pemenne npuMepoB Ha HAXOXKICHNE OOPATHBIX TPUTOHOMETPHIECKUX (PYHKITHI.
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KoHTposabpHBIE paboThI
Pemnenne TpuroHOMETPUISCKUX YPaBHESHHH.

CamocrosiTenbHas padoTa 00yJarOIIHUXCs
Pemenue npuMepoB Ha JOKA3aTEIBCTBO TOXKIAECTB — 4.
Pemrenue nmpuMepoB Ha IpUMEHEHNE (POPMYIT IPUBEIEHUST — 54.
Perrenue npumMepoB Ha peoOpa3oBaHue MPOU3BEACHHUS TPUTOHOMETPUIECKUX (DYHKIIUN B CYMMY-64.
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Tema 6.
DYHKIUU U UX
CBOICTBa
OK 6,7

Cojieprkanue yueOHOro Marepuasa

Oynkusa. O0JIaCTh ONPEAEICHUS K MHOKECTBO 3HaueHuiA. IlocTpoeHne rpadukoB GyHKINH, 33 JaHHBIX
pa3IMYHBIMU CIIOCOOAMH.

2 CpoiicTBa (hyHKIHMNA: MOHOTOHHOCTb, Y€THOCTh HEYETHOCTh, OTPAHUYCHHOCTD, IEPUOUIHOCTD. [[pOMEKYTKH
BO3pacTaHus 1 yObIBaHMsI, HANOOJIbIIIEE 1 HAMMEHBIIIeE 3HAYCHUsI, TOUKU dKCTpeMyMa. [ paduueckas
HWHTEPIPETAIHS.

3 HpI/IMepBI (byHKI.[I/IOHaJ'IBHLIX 3aBUCUMOCTEH B PCATIbHBIX MPOLECCAX U SABJICHUMAX.

4 O6patHbie Gynknun. I'paduk odpaTHON GyHKIMH. AprudMeTuueckre onepaunu Haa GyHkuusaMu. CaoxkHas
GyHKIHS.

JlaboparopHbie pabOTHI

[IpakTHyeckue 3aHATHA
IMoctpoeHnue 1 ureHue rpadhuKoB GYHKIIHA.
HUccnenoBanue QyHKIMH.
CBoiicTBa JINHEWHOM, KBaAPATUUHOMN, KYCOUHO-THHEHHOM U JPOOHO-THHEHHON QYHKIHH.
OOparnbie GpyHkiun 1 ux rpaduku. [IpeodpasoBanus rpaduka GyHKIUH

KonrtponbHbie paboThl

CamocrosrTenbHas pabora 00ydaroImuxcs
Wzyuenne cnoxuHbix ¢pyHkiuid. [loctpoenue rpadukos — 5 4.
Haxoxnenne GpyHkunii, o0paTHBIX JaHHBIM — 44.

Hauana
MaTeMATHYeCKOro
aHaJIn3a.

Tema 7.
Haugana
MaTeMaTH4eCcKoro
aHaJIH3a
OK 3,6

Cojieprkanue yueOHOro Marepuasa

1 TTocnenoBaTtenbHOCTH. CriocOOBI 3aJaHMs U CBOKMCTBA YHCIIOBBIX MOCjeA0BaTeIbHOCTEH. [ToHsATHE 0 nipeaene
nocaeaopatenbHocTH. CylllecTBOBaHUE Npejiesia MOHOTOHHOM OIpaHUYEHHOM MOCIIEeI0OBATEILHOCTH. beCKOHEUHO
yOBIBAIOIIAs TEOMETPUYECKAS IPOIPECCHUS M €€ CYMMa.

[\S}

ITonsiTHE O IPOM3BOAHON QYHKIIUN, €€ TEOMETPHYECKUH M MEXaHWYECKHUH CMBICI. YpaBHEHHUE KacaTelIbHON
K rpaduKy QyHKIMH.

HpOI/I?;BOZ[HaH CYMMBI, PA3HOCTH, IPOU3BCACHNS, YACTHBIC. HpOPBBOZ[HLIe OCHOBHBIX 3JICMCHTAPHBIX (byHKI.[PIﬁ.

IIpumMeHeHre MPOU3BOIHON K MCCASAOBAHNIO QYHKIMH U OCTPOSHHUIO IpaUKOB.

HpI/IMepH HCII0JIb30BAHUA HpOI/ISBOZ[HOﬁ JJISI HAXOXKACHUA HAMJIYYIICTO PCIICHUA B IIPUKJIAaAHbIX 3aga4ax.

AN | B

BTopast mpou3BoIHAs, €€ T€OMETPHUIECKHH 1 (hU3UUECKHA CMBICTT. HaxoIeHne CKOpOCTH IS IIPOLIEcca,
3aJIaHHOTO (POPMYJION U rpadHuKOM.
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JlabopatopHbie pabOThI N
IIpakTudeckue 3aHATUS 12
BeluniciieHne YIeHOB NOCIEN0BATEIbHOCTH H.IPEAETIOB (hYHKIIHH.
HaxoxaeHue mpon3BOAHBIX AJIEMEHTAPHBIX (QYHKIH, ypaBHEHUs KacaTelbHOH B 00IEM BHUJIE.
[Mpumenenune npasui u popmyn nupdepeHInpPOBaHUS, TAOINIBI TIPOU3BOIHBIX 3JIEMEHTAPHBIX (yHKIIHH.
HccnenoBanne GyHKINH C TOMOLIBIO IIPOU3BOJHOM.
HaxoxieHre HauboblIero, HAMMEHbBIIETO 3HAYCHUS M 9KCTPEMAJIbHBIX 3HAYCHUH (YHKIMH.
KonrponbHbie paboThl -

CamocTosTenbHas paboTa 00yJaronuXxcst 12
Perenne npumMepoB Ha NPUMEHEHHE NIEPBOTO M BTOPOT'0 3aMeuaTelbHbIX PE/IesIoB — 24.
HduddepennmpoBanue GyHKIui — 24.

HaxoxneHue npou3BOIHEIX BTOPOTO MOPsAKa — 24.

Wzyuenne pu3nueckoro cMpIciia MPOU3BOAHON BTOPOTO TOPsAKA — 24.
Haxoxnenune nuddepenuana GpyHkuun — 29

Pemenye 3a1a4 Ha NpMeHeHHE QU3HYECKUX NPMIOKSHUI HHTerpana — 24.

Tema 8. Conepxanue yaeOHOTO MaTepuaa. 7
HHTerpan u ero 1 ITepBooOpa3Has U HHTErpallL. 2
NpUMEHEeHHne 2 ®dopmyna Herotona—JIeiiOHuIA. 2
OK 4,7 3 [IpuMeHeHHE OIIPEICICHHOTO MHTErpaia JUIsl HAXOXKICHHUS IO KPUBOJIMHEHHON Tpameum. 2
4 IIpuMepbl NPUMEHEHMSI HHTErpajia B (QDU3UKE M TCOMCTPHH. 2
JlaboparopHsie pabOTHI
[IpakTryeckue 3aHATH 8

[Tpumenenue npaBui 1 GOpMyI HHTEIPUPOBAHUS
Peuienue 3anay Ha npumenenue (Gopmynbl Herorona-JleiioHua.
[TpuMeHeHNe HHTETpala K BEIYUCICHUIO (PM3NYECKHUX BEIMYHH U IIOMAACH.
KoHTpoabpHbIE pabOTHI
CamocTosTenbHas paboTa 00yJarouXxcst 4
Haxoxnenne nuddepennuana GpyHkun — 249
Perienue 3a1au Ha IprMeHeHUe (PU3NUECKUX MTPUIIOKCHUH HMHTerpana — 24.

I'eomerpus
Tema 9. Coneprxanne yueOHOTO MaTepHaa. ]
KoopauHaTs! 1 1 | IIpssmoyroasHas (aeKkapToBa) CUCTEMA KOOPJMHAT B POCTPAHCTBE. dopmyiia pacCTOSTHUSA MEKIY IBYMS TOUKAMH.
BEKTOPbI YpaBHeHust cepsl, ITOCKOCTH M MPSIMOM.
0K 1,3,7 2 | Bektopsl. Moayib BekTopa. PaBeHcTBO BekTOpoB. ClloKEHUE BEKTOPOB. Y MHOKCHHE BEKTOPA HA YHCIIO.

PasioxeHre BEKTOpa M0 HAMPABJICHUAM. YTOJI MeXAY ABYMs BeKTopamu. [IpoeKIus BEeKTOpa Ha OCh.
3 | Koopaunatel BekTopa. CKkallspHOE ITPOM3BEICHUE BEKTOPOB.

4 | Mcnonp30BaHHE KOOPAMHAT M BEKTOPOB IPH PEIICHUH MATEMAaTHYCCKUX M MPUKIAIHBIX 3a1a4.
JlabopatopHbie pabOThI N
TIpakTHueckue 3aHATHS 8
Brinonnenue neiicTBUl HaJ BEKTOpaMH.

BrinosiHeHue qeiicTBU ¢ BEKTOpaMHU, 3aaHHBIMU KOOPIMHATAMH.

HaxoxxneHne pacCTOSHUS MEXKy TOYKaMH, PAa3JIOKCHIE BEKTOPA 110 HATIPABJICHUSM.
Brrurciienue cKansipHOTO MPOU3BEACHUS BEKTOPOB.

BrrurciieHue BEKTOPHOTO YPaBHEHHS PSIMOM U TIOCKOCTH.




Hcnons3oBanue KOOpAHHAT U BEKTOPOB IPU PCIICHUN MATEMATUYCCKUX U NPUKITIAAHBIX 3a1a4.

KonrtponbHbie paboThl

CamocTrosTenbHas pa60Ta 06yqa}0umxca
Pemenne 3aja4 I10 TCM¢C «HpSIMaH JIMHUSA». I/I3y‘ICHI/IC TCMBI «KpI/IBLIe BTOpOIo nopsaaka».- 6u4.

Tema 10.
IIpsiMble U IUIOCKOCTH
B NIPOCTPaHCTBE

ConeprkaHue yueOHOro MaTepuaia

1 | AKCHOMBI CTEpEOMETPHH U TIPOCTEHININE CICICTBHIS N3 HUX. B3anMHOe paconokeHue ABYX TPSMBIX B
mpocTpaHcTBe. B3aumHoe pacmoioskeHue mpsiMoii u miockoctu. [apanmnensHocTh miockocteit. ([Ipusnak
NapayuIeIbHOCTH IIO0CKOCTeH). [lepneHIuKyISIpHOCTD IPSAMOW 1 TUIOCKOCTH. [lepneHIuKyIsip ¥ HaKJIOHHAs. YTOI
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OK3,4.6 MEXIy NpsIMOM 1 INTOCKOCTHIO. TeopeMa o Tpex ImepreHAnKysIpax. JIByrpanHbIi yrol. YToa MEeXIy ITIOCKOCTSIMH.
[lepneHIMKYISIPHOCTD JIBYX IIJIOCKOCTEH.
2 | 'eomerpudeckne npeoOpa3oBaHisl MPOCTPAHCTBA: TAPAIIICITBHBIN IEPEHOC, CHMMETPHS OTHOCHUTEIFHO TUNIOCKOCTH.
3 ITapamnensHoe npoekTupoBanue. [lmomanas opToroHaabHON npoekinn. M300paxkeHns MPOCTPAHCTBEHHEIX (hHUTYD.
JlabopatopHbie pabOThI
IIpakTuueckue 3aHATUS 10
Pemenne 3aa4 1Mo cTepeoMeTprn.
M3ydeHne reoMeTpuUYeCcCKUX IpeoOpa30BaHMi MPOCTPAHCTBA.
KonTposbHbie paboThI
CamocrosiTenbHas padoTa 00yJaroUXCs
Permienyie 3a1a4 OBBITICHHOW TPYIHOCTH — 34.
[ocTpoenre IpoCcTpaHCTBEHHBIX (PUTyp — S4.
Tema 11. ConeprkaHue yueOHOro MaTepuaia
MHOrorpaHHHKH 1 Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKA. Pa3BepTka. MHOTOrpaHHbIE YIIIbl. BBIMTyKIIbIe MHOTOTPaHHUKH.
H KpPYIJIbIe Tella Teopema Diinepa. [lpusma. [psimast u Haknonnas npusma. [lpaBunbHas npusma. [IoBepXHOCTh TPU3MBL.
OK 3 IMapannenenunen. Kyo.
2 upamuna. [paBunshas nupamuga. [loBepxHocTs nupamuabl. Y ceueHHas nmupamuaa. Tetpasap. [loBepxHOCTh
YCEUEHHOH NUpaMupbl.
3 Cummetpus B KyOe, B mapajuienienurnene, B npusme u nupamuae. Cedenus KyOa, MPU3Mbl H TAPAMHEJIBI.
[IpencraBneHne 0 NPaBUIBHBIX MHOTOTPAHHUKAX (TETpasap, Ky0, OKTa3p, MOAEKadIp U MKOCAYIP).
JlabopatopHbie pabOThI -
IIpakTuueckue 3aHATUS 5
Haxosx/1eHre 0CHOBHBIX JI€MEHTOB IPHU3M U mupamui. Pemenne 3agad.
KonrtponbHbie paboThl -
CamocrosiTenbHas padoTa 00yJaroIUXCs
W3roTtopineHue TaOIUIl ¥ MOJIENIC MHOTOTPAHHUKOB — 54.
Cosiepkanne yueOHOro MaTepuaia 4
Tema 12. 1 Hununanp. Passeptka uununapa. [losepxunocts. Konyc. Pazseptka konyca. [loBepxHOCTh KOHYyCa. Y CEUEHHBIN
TeJsia U MOBEPXHOCTH koHyc. Pa3BepTka yceueHHOro KoHyca. [loBepXHOCTb ero.
BpalueHust 2 OceBble CEUCHHUS U CEUCHUS, MapauiebHbie ocHoBaHuo. [1lap u chepa, ux ceuenus. KacarenbHas miockocTs K
OK 3,7 ctepe. [ToBepXHOCTD LIApPA.

JlaboparopHbie pabOThHI

HpaKTI/I‘{eCKI/Ie 3aHATHA
Pemenus 3aJa4 Ha HaXOKJACHUC OCHOBHLIX 3JICMCHTOB UJIMHAPA, KOHYCAa, 1Iapa.

KouTposbHbie paboThI

CamocTosTenbHas paboTa 00yJaroInuXCst
W3zrorosnenne Moaeneit KpyribX Teal — 24.
Perenue 3a/1a4 Ha BBIYMCIICHHUE TOBEPXHOCTEH KPYIIIBIX TE — 24.

(%)} ool 1 1
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Cosiepkanne yueOHOro MaTepuaia 4
Tema 13. 1 O0weMm u ero m3mepenune. aTerpansHas popmyia oobema. O0beM Ky0a, IpSMOYTOJIBHOTO MapajlIe/ICIHIIe .
HU3mepenus B O6beM mpusMbl. O0beM nupamuasl. O0beM HuIuHAPa. O0BEM KOHYCA MOJHOTO M YCEYSCHHOT0.00beM IIapa u
reoMeTpuH oMM chephl..
OK 3,7 2 ITogo6ue ten. OTHOMICHHUS TUIONIAIeH, ITOBEPXHOCTEH M 00BEMOB MOAOOHBIX TEJI.
JlaboparopHbie pabOTHI -
[IpakTrudecKkue 3aHATHUS
Pemenue 3aau Ha HaxX0XICHHE 00HEMOB MHOTOTPAHHUKOB M KPYTJIBIX TEIL
KoHTposbHbIEe pabOThHI -
CamocTrosTenbHas paboTa 00yJaroInuXCst
Wzrorosnenne Tabdiui no teme «O0beMbI MHOTOTPAaHHUKOB M KPYTIIBIX TEID) - 2.
Pemienue 3a1a4 Ha BRIYHUCIICHUS 00HEMOB MHOTOIPAHHUKOB U KPYTJIBIX TN — 24.
Paznen
KomOunaropuka,
CTAaTUCTHKA U TEOPHsl
BEPOSITHOCTEH
Tema 14. CojeprxaHue yueOHOro Marepuaa 6
1eMeHThI TEOPHH 1 | Caydaitroe 09651me 1 €T0 BepOosSITHOCTh. Kitaccuieckoe orpeziesieHre BEpOSITHOCTH. TeopeMbl CJIOKEHHS U YMHOKEHUS
BepOATHOCTEH BEPOATHOCTEH.
M MATeMATHYECKOd 2 | CuyuaiiHoe 096LITI/Ie U €ro BeposiTHOCTh. Kitaccudeckoe onpe/ieieHue BepOsITHOCTH. TeopeMbl CIIOKEHUS M YMHOKCHHS
BEPOSITHOCTEH
CTATHCTHKH 3 | TlonsTHe 0 3aKOHE OONBIINUX YUCEI.
OK 1,3,7
JlaboparopHbie pabOTHI -
IIpakTuyeckue 3aHATUS 6
Pemenne 3a1a4 Ha IPUMEHEHHUE TEOPEM CIIOXKCHHS M YMHOXKEHUST BEPOSITHOCTEH.
KonTponbsHsie paboTs -
CamocTosTenbHas paboTa 00yJarouXxcst 4
Pemenue 3aau Ha mpuMeHeHUE (HOPMYIIBI TIOTHON BEPOSTHOCTH — 2.
Briuuciienne MaTeMaTHyeCcKOTO OKUAAHUS CIyYailHOW BEJTUYMHBI — 24.
KoncyabTauumn 16
Bcero: 351

J1st XapaKTepUCTUKH YPOBHS OCBOSHHSI YU€OHOTO MaTepraia UCTIONIb3YyIOTCS CIEAYIONE 0003HAYCHHUS:

1 — o3HaKOMHTENBHBIHN (Y3HABaHUE paHEe N3YYCHHBIX 00BEKTOB, CBOWCTB);

2 — penpoyKTUBHBIN (BBITIOJHEHHE JESTEIBHOCTH 110 00pa3ily, HHCTPYKITUHU WK TI0]] PYKOBOJICTBOM);

3 — IPOAYKTUBHBIN (TNITAHKPOBAHUE M CAMOCTOSTEIIEHOE BHIIOIHEHUE JISTEIHLHOCTH, PEIICHHE TIPOOIEMHBIX 3a/1a4).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Conep:xxanue 00y4eHUst

XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha YypoBHe Y4eOHBIX el CTBHIA)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
KOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKOU eaTenbHOCTH. O3HAKOMIICHUE C LEISIMU
U 3a/la4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuii CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Bremonnenue apudmerndeckux ASUCTBUN HaJ YHUCIAMH,
coueTasl yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUM (abcomoTHOM u
OTHOCHUTEIIBHOM ); CPABHEHHE YMCIIOBBIX BBIPAKEHHM.
Haxoxnenne  ommbok B mpeoOpa3oBaHUSAX U
BBIUHCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBbI)

Kophu, crenenn, jorapugmoi

O3HakomiieHME C TIOHATHEM KOpHS n-i  CTEMEeHH,
CBOMCTBAMM PpAJMKAJIOB M IPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

®opMyJIUPOBAHUE OMNPEACIICHUS KOPHSI H  CBOMCTB
KOpHel. Belunciienne u CpaBHEHUE KOPHEH, BBIIIOJIHEHHE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPDOKEHUH, COACPKAIIUX PATUKATIBI.
Boimonnenue pacuetoB 1o Qopmynam, CcoaepiKaiium
paJiMKabl, OCYIIECTBIISAE HEOOXOMUMBIC MOJICTAHOBKU U
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHHI c
panvkanamu. Pemenue nppanvoHaIbHBIX YPaBHEHUH.
O3HaKOMJICHUE C MTOHSATUEM CTEIIEHU C IEUCTBUTEIbHBIM
IIOKa3aTelIeEM. Haxoxnenue 3Ha4YeHU I CTEIICHH,
UCTIONIB3YSl TPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

3anucelBaHUE KOpHS n-M CTENEHU B BUJE CTENEHU C
TpOOHBIM TIOKa3aTesieM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB CTemneHeW. Bpruncienue
CTENEHEH C pallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKHUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpIKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. Pemienue
MTOKa3aTEeIbHBIX YPAaBHEHUM.

O3HakOMJIEHHME C IPUMEHEHUEM KOPHEW U CTENEHEN Ipu
BBIYMCIICHUHM CpPEIHUX, ACICHHH OTpEe3Ka B <«3OJOTOM
ceueHUM». PellleHne NPUKIAAHBIX 3aJad Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvdecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBSI3aHHBIX CO CBOMCTBaMU
CTerneHel u orapudmos.

Onpenenenue oOJactu JOTTYCTUMBIX 3HAUYEHUU
J0rapu(pMUIECKOro BBIPAKEHUSI. Pemenue
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| Jorapu(MUUECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydyeHue paaMaHHOTO MeETOJla HW3MEpPEHHUs YIJoB
BpalllECHUsI M MX CBS3M C TPagyCHOM  MEpOU.
N300paxkeHne yriaoB BpalleHUss Ha OKPYKHOCTH,
COOTHECEHUE BEJIMYMHBI YTJIA C €0 PACIOIOKEHUEM.
DopMyJIUPOBAHUE OMPEIACTECHUN TPUTOHOMETPHUUECKUX
GbyHKUMHA JUIS  YIJIOB MOBOPOTa W OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO  TPEYrojJbHUKa U OOBSICHEHHE UX
B3aNMOCBA3U

OcHOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHE OCHOBHBIX TPHTOHOMETPHUYCCKUX TOXKICCTB
JUISS  BBIYUCIICHUS  3HAUYEHUH  TPUTOHOMETPHUYECKUX
(GyHKIMI 0 OTHOU W3 HUX

IIpeoOpa3oBanus mpocTemmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMYyNT  TPUTOHOMETPHH:
GbopMynBl  CIOKEHHWs, YABOCHHS, MpeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIMI B MMPOU3BEICHUE
U TpPOU3BENEHUS B CYMMy M TpPUMEHEHHE MpHU
BBIYUCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS U ynpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)XKHOCTH WM TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEICHUS

IIpocreiimme
TPUTOHOMETPHYECKNE YPABHEHUS
U HepaBeHCTBA

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOmMKMX METOJOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUHEHMHOMY, KBaJIpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUU TPUTOHOMETPUYECKUX YPAaBHEHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIUH.

N3ydenne onpeneneHuii apkcuHyca, apKKOCHHYCA,
apKTaHTeHca 4Kcia, (GOpMyIHpOBaHUE UX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHUE NPU PEUICHUH
YPaBHEHUU

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH PyHKIIUMN

O3HakoMJIEHHME C TIOHATHEM IEPEMEHHOM, MpUMEpaMu
3aBUCUMOCTEH MEX]Ty IEPEMEHHBIMH.

O3HakOoMJIeHHE C TOHSATHEM Tpaduka, OIpeleIeHue
IIPUHAJIEKHOCTH TOYKH rpaduky GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIEH 3aBUCUMOCTH,
Buga ee rpaduka. Boipaxenue mno Qopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
orpeneneHueM (QyHKIUH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3HaYeHUH QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpHIpeTaALU.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUsIX

O3HakoMJieHHMEe C  OpuMepamMu  (DyHKIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMyIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPHIX CBOMCTB JIMHEMHOM M  KBaJAPATHYHOM
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GyHKIMA, TpOBENEHHUE  WCCICNOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
dbyHkumii, moctpoenne ux rpaduxoB. I[locTpoenne u
yreHue rpaukoB QyHKuui. MccnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIUH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIMN

Oo0paTHble pyHKINH

W3yuenne moHATHS 0OpaTHON (YHKIMM, ONpEAeIeHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIHH,
HAaXOXJCHHE €€ O0JacTH ONpeNeNeHus U O00JIacTH
3HaueHni. [lpuMeHeHnWe CBOWCTB  (QYHKIUMNA TpH
UCCIICIOBAaHUHM YpPaBHEHWH W peIIeHUH 3a7ady Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (DYHKIHUU

Crenennsle, moKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYECKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Boruucnenne 3HadeHMid  QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezeneHue MojJoKeHUsI TOYKH Ha Tpaduke
o ee KoopAuHaTaM u HaobOopoT. Vcnonb3oBaHue
CBOMCTB (DYyHKIIMI AJisi CPABHEHUS 3HAYCHUH CTENeHEH U
nmorapudmoB. Iloctpoenne rpaduKOB CTENEHHBIX |
norapupMUUEcKuX (QyHKITHH.

Pemenne  mokazaTenbHBIX M JOrapuMUYECKUX
YpPaBHEHUM M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MOHATHEM HEMPEPHIBHOU
Nepuonveckoil (QpyHKIMH, (HOPMYyIHpPOBAHNE CBOMCTB
CHUHYCa U KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HaKoOMJICHHE C MOHITHEM T'apMOHUYECKUX KOJeOaHui
U MIpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJIs OMUCaHUS
IpOIECCOB B (HU3UKE M JPYruxX o00JacTax 3HaHWUS.
O3HakOMJIEHUE C TOHSITUEM PAa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHenne CBOMCTB (YHKIMHA A  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUYECKUX (DYHKITUH, peleHus
TPUTOHOMETPUUECKHUX YPaBHEHUM.

[TocTpoenune rpadyukoB OOPATHBIX TPUTOHOMETPHIECCKUX
¢byHKUIMH W ompezeneHHe MO rpadukaM HX CBOWCTB.
Brimoaenue npeoOpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeabLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCI0BOM
MMOCJIEI0BATEILHOCTH, criocobamu ee 3aJIaHusl,
BBIYMCJICHHUSIMU €€ YJICHOB.

OSHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEILHOCTH.

O3HaKOMJICHHE C BBIYUCICHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO psla HAa TIPUMEpe BBIYUCICHUS CyMMBbI
0eCKOHEeUHO YyOBIBAIOILIECH T'€OMETPHUUECKOM MPOTPECcCH.
Pemenne 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPOrpeccuu

IIpou3BoaHas U ee NpUMeHeHH e

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydyenne u ¢GopMylIHpoBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3yYEHHE  aJTOpPUTMA
BBIUHUCJIICHUA HpOI/ISBOI[HOI\/'I Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 HUIIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBua  auQQepeHIUpOBaHUs,  TaOIUIIBI
MIPOM3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpPUMEHEHHE
s nuddepeHnupoBanus  QYHKUUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (PYHKUMH U
MIPOU3BOIHOM, (HOPMYIIHPOBKA HX.

IIpoBeneHne ¢ MOMOILBIO MPOU3BOAHOM HCCIIEIOBAHUS
dbyHKIMH, 3a7aHHONU (POpMYITON.

YcraHoBIIEHHE CBSA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
0 uX rpaduKam.

[IpumeneHne NpPOU3BOAHOM Il pELICHUS 3a4ad Ha
HaXO0XJCHUE HamOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0XKJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJIeHHE C MOHSITHEM MHTerpaia u
nepBooOpazHoil.  M3ydeHue mpaBuiia  BBIUYMCICHUS
nepBooOpasHoi u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HOM ISl TaHHOU
byHKIMN.

Pemenune 3amayu Ha NpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA q)HSI/IHGCKI/IX BCJIIMYHUH U HHOHlaﬂeﬁ

YPABH

EHUA 1 HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YpPaBHEeHUM
HepaBencrBa u cucreMbl
HEPaBEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSMHU O KOPHSIX
anreOpanvyeckux ypaBHEHUH, MOHATUSAMHU HCCIIEIOBAHUS
YPABHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3anMucu peleHus
CTaHJIApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pewenne palrOHANbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUU M
CUCTEM.

Hcnonb3oBaHne CBOWCTB M TrpaduKoOB (GYHKUMNA s
pewieHust ypaBHeHui. [loBTOpeHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX NPHUEMOB
(paznmoxeHUsT Ha  MHOMKUTEIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaQUIECKOTO METO/a).
Pemenne cucrtem  ypaBHEHHUNM C  IIPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHHEe C OOIIMMH  BOIPOCAMU  PEIICHUS
HEPABEHCTB U MHCIIOJIb30BAHHE CBOWMCTB U TIpaduKoOB
(GyHKIMN TpU pEIIeHUU HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYeCKMX METOJOB I PELICHUS
COZIep KaTEeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKH
U npakTUKU. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHbIX OIPaHUYECHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenune npaBuiia KOMOMHATOPUKHM U IPUMEHEHHE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
I10 NPaBUJIYy YMHOXKCHHS.

O3HakomJieHME €  MOHATUAMHU  KOMOMHATOPHKH:
pa3sMEUICHUSMM, COYETAHUSAMH, IIE€PECTAaHOBKAMH U
(dbopmynaMu A UX BBIYHCIICHUS.

OObsicHeHHe M TpUMEeHeHue (HOpMyJ Ul BBIYUCICHUS
pa3MEILEHNM, IEPECTAHOBOK U COYETAHUM IPU PEILCHUU
3a1ad.

OsznakomiieHre ¢ OuHoMoM HbrOTOHA M TpeyroabHUKOM
[Tackans.

Pemenune mnpakThyeckux 3ajad  C  MCIOJIb30BAaHUEM
NOHATUI U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOpPHH BePOATHOCTE

N3yuenne KIacCHYECKOrOo OMpENeNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTHU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMeEpoOB BBIYUCICHUS BEPOSTHOCTEH.
Pemenue 3aay Ha BEIYMCIICHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, IMArpamMmbl, rpagukn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIOBBIX JAHHBIX U
UX XapaKTEePUCTUKAMH.

Pemenue npakTudeckux 3a1a4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYUCICHUE X XapaKTEPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

Q@opMynupoBka U MIPUBEJICHNE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACHOJIOKEHHUS TMPAMBIX U
II0cKoCcTel. Pacrno3HaBaHme Ha deprexax M MOJENIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACIHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJbHbIX W NEPIEHAMKYJISPHBIX  IIOCKOCTEM,
JBYTPAHHBIX U JINHEUHBIX YTJIOB.

BeinonHeHne nNOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXKIY IUIOCKOCTAMH TIO
OMMCAHUIO U PAaCIO3HABAHNUE UX HA MOJIEIIAX.
IIpuMeHeHHEe TPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPH PELICHUH 3a1a4.
N300paxkeHne Ha pUCYHKAaX M KOHCTPYHPOBAHHE Ha
MOJEIIAX MEPHEHIUKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NpSIMBIX, TapaJICIbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenne 3agad  Ha BBIUMCIEHUE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAOIIUMUCA NPSIMbIMH,
MEXTy TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@opMyIMpPOBaHUE U JT0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHusIX  (T€OpEM  CYIECTBOBaHUS, CBOWMCTBA).
N300paxkeHne Ha yeprexax M MOJEISIX PACCTOSHUS U
o0OCHOBaHHME CBOMX cCyxIeHuidd. Ompenenenue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM IUTAHMMETPUM ISl PEIICHUs 3ajad.
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O3HakomiieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBOMCTBaMHU. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJIBHOM  MPOEKIINH
MHOT'OYTOJIbHHUKA.

[Ipumenenne Teopuw s 0OOOCHOBAHHUS TIOCTPOCHHUHN H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOMX CYXIEHHU O B3aUMHOM
PacCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

OnncaHne W XapakTEpUCTUKA  PA3IMYHBIX  BHJIOB
MHOTOTPAaHHUKOB, IIE€PEYUCIEHNE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBHITIOJIHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOTI'OTPaHHUKOB.

BrplunciieHne  JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTYpAIUsIX, apryMEHTUPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka U HM300pakeHHE CEeUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouiaaen
noBepxHocTel. [locTpoeHune mpocTedmmx ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBEACHUH
13 INIAHUMETPUU.

O3HakOMJIEHHE C BUAAMHM CHUMMETPHIl B IPOCTPAHCTBE,
dhopmynupoBaHue onpeaeIeHu I u CBOMCTB.
XapakTepucTuka CHMMETPUM  TEl  BpallleHHs U
MHOT'OTPaHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue pUOOPETEHHBIX 3HaAHUU JUISt
UCCIIEIOBAaHUSI M MOJEIMPOBAHUS HECIOKHBIX 3azad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHHUKOB u
BBITIOJIHEHUE PUCYHKOB T10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpalleHUS O3HakomieHne c BUJIAMU Ten BpallleHus,

dbopMynMpoBaHHE WX  ONpPENEICHUA U  CBOWCTB.
@opMyIHpPOBaHUE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO
Y TUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka M M300pakKeHHEe TeJ BpalleHHs, HUX
pa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha MOCTPOEHHE CEUEHU, BBIYHMCIICHHE
JUIMH, PpacCTOAHUM, yrioB, ruiomwane. IIpoBeneHue
JOKA3aTeNIbHbIX PACCYKJIECHHM IIpU pEUIeHUW 3a7ad.
IIpuMeHeHHEe CBOMCTB CUMMETPHUU IIPU PELICHHUH 3a1ad
Ha TeJla BpallleHusi, KOMOWHALUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBITIOJHEHUE
pPUCYHKA IO YCIIOBUIO 3a7a4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHSATUSAMHU TIUIOMATH U 0o0BbeMa,
aKCMOMaMH U CBOWCTBAaMH.

Pemienne 3amad Ha BBIYMCICHHE IUIOLIAJAEH IIOCKUX
buryp ¢ NPUMEHEHHEM COOTBETCTBYIOMUX (GOpPMYyNIT U
(aKTOB U3 IUTAHUMETPHH.

WN3yyenune  TeopeM O  BBIYMCICHUM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, pEUICHUE 3a/1a4 Ha MPUMEHEHHE
(hopMys BEIYHCIICHUS] 00BEMOB.

W3yuenne ¢opMyn s BBIYMCIEHHUS  IUIoHIanei
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C METOJOM BBIUMCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3amay Ha BBIYMCIIEHHE TUIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtsl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JNEKAPTOBOM CUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE IO 33JaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEH, HAX0XKIEHUE KOOPANHAT TOYEK.
Haxoxnenne — ypaBHEHUHl ~ OKpYXKHOCTH,  cdepsl,
IJTOCKOCTH. BhIuncienrne paccTOIHUN MEXK1y TOUKaMH.
N3yuenne CBONCTB BEKTOPHBIX BEJIWYUH, MPABUI
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBUJ  JEHCTBUH C  BEKTOpaMH,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IprMmeHeHue Teopun MpU pEeUICHUH 3a]1a4 Ha JEUCTBUSA C
BEKTOPAMH.

N3yuenne  ckanspHOro  NpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHHUsI TMPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pelieHuy 3aaa4d Ha JEHCTBUS C
BEKTOpaMM,  KOOPJMHATHBIA  METOJ, IPUMEHEHHUE
BEKTOPOB I  BBIUYMCIEHUSA BEIUYMH YIJIOB W
paccrostHui.  O3HakOMIJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUH
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAaHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JIUCIUATLIMHBI

3.1. TpeOoBanuss K MHHMMAJBLHOMY  MAaTEePHAJTbHO-TEXHHYECKOMY
o0ecrne4yeHn 1o

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HaMuusl yueOHOro KaOuHeTa
MaTEeMaTHKH.

ITomenienne kabuHeTa JOJDKHO YIAOBJIETBOPATH TpeOoBaHUAM CaHHTapHO-
sanuaeMuonornyeckux npasui U HopmaTtuoB (CanlluH 2.4.2 No 178-02) u ObITh
OCHAIICHO THUIOBBIM 000OpPYAOBAaHHWEM, YKa3aHHBIM B HACTOSILIUX TPeOOBaHUSX, B
TOM YHUCJIE€ CHEIHUAIN3UPOBAHHONW yuyeOHOW MeOeNbl0 U CpeACTBaMHU O0y4YeHHS,
JOCTaTOYHBIMM ~ JIJIsl  BBIMOJHEHHs TpPeOOBaHMW K YPOBHIO MOJATOTOBKU
O0yJarOIINXCS.

B kabunere 10MKHO OBITH MYJbTUMEIUNHOE 000PYI0BaHHE, ITOCPEACTBOM
KOTOPOTO YYacCTHUKHA 0O0pa3oBaTEIbHOrO TMpoliecca MOTYyT MPOCMaTpuBaTh
BU3yalIbHYI0O  MH(pOpMAIMI0 [0  MaTeMaTHUKe, CO3/aBaTb  IPE3CHTAlUH,
BUJICOMATEPHAIIbI, UHBIE TOKYMEHTHI.

B cocraB y4eOHO-METOOUYECKOTO M  MaTepHUATbHO-TEXHUYECKOIO
o0ecrniedeHuns MporpaMMbl y4eOHOM TUCIUTUTMHBI « MaTeMaTHKa BXOJIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC MPENoiaBaTess;
* HarJsgHble TOCOOMS (KOMILJIEKTHI y4eOHBIX TaOJMI], TUIAKaTOB, MOPTPETOB
BBI/IAIOIIMXCS YUEHBIX-MAaTEMaTHKOB U JIp.);
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* ”HPOPMAITMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIC ITOCOOWS;

* KOMIUICKT TEXHHUYECKOH JOKYMEHTAIlMH, B TOM YHCJIE MMAacIlopTa Ha CPeICTBa
00y4CeHUS, MHCTPYKIIMH 110 UX MCIIOJIB30BAHHIO U TEXHUKE O€30MacHOCTH;

» OubOMoTEeYHBIN (HOHI.

3.2. UnpopmanuorHoe odecnieueHue 00yUeHU
Ilepeyenb pexoMeHaAyemMbIX y4eOHbIX wu3gaHumii, MWHTepHeT-pecypcos,
AOMOJTHUTEIBHOMN JTUTEPATYPBHI

OcHOBHas JIUTepaTypa:

No
/o

HcTounuk

1

bammakos M.J. MaTtemaruka: anredpa 1 Hadajla MaTEMaTHUECKOTO
aHajM3a, TeOMEeTpHs: YUYSOHUK IS CTY/l. YUPEXKISHUN cpel. pod.
obpazoBaHusl. - 4-¢ usza., crep. / M.M.bammaxkos. - Mockpa: UL

"Axkanemus'", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HEMOCPEACTBEHHBIN.

bammvakos M.1 Marematuka (CITO): yuebnuk / bammvakos M.U. - 2-e u3n.,
ctep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TekcT : HenoCpeACTBEHHBIN.

Bricas MaTeMaTrKa : y4eOHHK U TIPAKTUKYM JJISI CPETHETO
npodeccruonansHoro odpazoBanus / M. b. XpuryHoBa [u 1ip.] ; moa oO1iei
penakuuent M. b. Xpunynosou, 1. N. Llpiranok. — Mocksa : M3naTenbcTBoO
Opaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

ISBN 978-5-534-01497-6. — TekcT : anextponHsiii // ObC FOpaiit [cait].
— URL: (mara oOpareHus:
01.06.2020).

JlononHurenbHasa JuTepaTypa:

No
1/

HcTounuk

4

boromosnios H.B. Ilpaktuueckue 3anatus no marematuke. B 2-x 4. Hacts 1.:
yaebnoe nmocooue jis CII0 / H.B.boromosnos. — 11-e u3a., nepepad. u
non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPeICTBEHHBIN.

boromonos H.B. [Ipaktuueckue 3ansatust no maremaruke. B 2-x 4. Yacts 2. :
yuebHoe nocobue st CI1O / H.B.boromonos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : [Ipodeccuonansnoe
oOpaszoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIH.

Jlopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccuonanbHoro oopazosanus / A. B. Jlopodeea. — 3-e uzj., nepepao.
u non. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 c¢. —
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https://www.biblio-online.ru/bcode/452694

(MpodeccnoHanbHoe obpasoBaHme). — ISBN 978-5-534-03697-8. — TekcT
. 3NEKTPOHHbIN // OBC KOpanT [cainT]. — URL: https://urait.ru/bcode/449047
(nata obpaweHns: 28.05.2021).
[OopoteeBa, A. B. Matematnka. C60pHMK 3afay : y4ebHO-MpPaKTUYECKOe
nocobue ans cpegHero npodgeccuoHanbHoro ob6bpasoBaHus [/ A. B.
OopodeeBa. — 2-e n3g. — Mocksa : M3gatenscteo KOpaint, 2020. — 176 c.
- (MpodeccmoHansHoe o6bpa3oBaHne). — ISBN 978-5-534-08796-3. —
TekCT : 93NeKTpoHHbIn /[ OBbC  KOpaut [camt]. —  URL:
https://urait.ru/bcode/449051 (pata obpawieHus: 28.05.2021).

NHhopMaLMOHHbIE 3/1EKTPOHHO-06pa30BaTe/IbHbIe PECYPChbl:

No
n/n

1

MNCTOYHUK

SneKTpoHHas 6ubnnoTeyHas cuctema «bubnmoTex. N3patensctBo KAY»
https://mgri-rgaru.bibliotech.ru

ANeKTPOHHO-6MbNnoTeyHas cuctema «M3garenscTtBo  JlaHb»/ KON,
M H>XeHepHO-TexHMYecKkne Hayku (Tromly)

www.e.lanbook.com

ANeKTPoOHHO-6MbNnoTeyHas cuctema elibrary» /  TNpaBoob6nagaTens:
O6LecTBO C OrpaHUYeHHON OTBETCTBEHHOCTbLIO «PYH3b» (RU)
https://elibrary.ru

SNeKTPOHHO-6MBMOTeYHas cuctema «36C FOPA13>/ www.urait.ru

Mepnoanyeckne n3taHus H%M

EcTecTBEHHble W TeXHMYECKMe HayKu :Hayd. XypHan /rn. peg. A. 1.
XaBkuMH. - MockBa : OOO "Ws3pgatenbctBo "CnyTHuk+", 2002 — —
Bbixogut 12 pa3 B rog. - ISBN neuyaTHoi Bepcun 1684 - 2626. - TekcT :
HEenocpeaCTBEHHBbINA.

BECTHUK BOPOHEXCKOI'O rOCYOJAPCTBEHHOIO
YHUBEPCUTETA. CEPUA : ®UN3NKA. MATEMATUWKA : Hay4HbIi1
XypHan / yupeaunTens : BOPOHEXCKWIA rocyaapCTBEHHbIA YHUBEPCUTET. -
BopoHex : 2000 — — UYucno BbinyckoB B rog: 4. - ISSN nevatHow
Bepcumn: 1609-0705. - TekcT : anekTpoHHbIA // IBC elibrary [cainT]. — URL
‘https : //elibrary.ru (nata obpaweHns: 01.06.2021)
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4, KOHTPOJ1b N OUEHKA PE3YJ/IbTATOB OCBOEHIWNA YYEBHOW
ANCUNMNNHBI

KOHTPONMb U OUEHKa pe3ynbTaTOB OCBOEHUSI Y4Ye6HOW AUCLUMANHGI
OCYLLEeCTBNseTCA nNpenojaBaTefieM B MNpoOLlECCe NPOBEAEHUS  MPaKTUYECKMX
3aHATUI 1M nabopaTopHbIX paboT, TecTUPOBaHMS, a TakKXe BbIMONHEHUS
06yvarLWNMNCA MHANBUAYaNbHbBIX 3afaHWii, NPOEKTOB, UCCNel0BaHNIA.

PesynbTaTbl 06yyeHuUsn
(ocBOEHHbIE YMEHUSA)

*TMYHOCT HbI X:
-C)OPMUPOBAHHOCTh
MaTeMaTUKe Kak YHWBEpPCalibHOM  s3blKe

npeacTaBaeHU il 0

HayKu, Cpe4CTBe MOAENUPOBaHUs SBAEHUIA U
MpoLeccoB, UAeAX W MeTofAax MaTeMaTUuKL;

- NOHMMAaHWe 3HAYMMOCTU MaTeMaTUKu [Ns
Hay4YHO-TEXHUYECKOTO nporpecca,
ChOpPMUPOBAHHOCTb OTHOLW EHUA K
MaTeMaTuKe KakK K 4acTu 06U, e4YeN0BEYEeCKOI
KyNbTypbl 4Yepe3 3HaKOMCTBO C McTopuei
pasBuTuUA MaTeMaTuKm, 3BONOLUENA
MaTeMaTUUYeCKUX Uaei;

-pa3BuTUE NOTNYECKOTO MblLIEHUS,
MPOCTPAHCTBEHHOTO

anropuTMMNYECKOW KYyNbTypbl, KPUTUUYHOCTHU

BOOOpaxXeHUs,

MblLIIEHUS Ha YpPOBHe, Heo6X0AUMOM AnNS
Oyaywei npoheccnoHanbHO fLeATENbHOCTH,
ans NMpoOAOXKEHNS 06pa3oBaHus u
camoo6pasoBaHus;

-0B/flafjleHne MaTeMaTUYECKUMU 3HAHUSAMMU U
YMEHUSAMU, HEOBGXOAMMbIMU B NOBCEAHEBHOI
CMEXHbIX

XWNU3HNK, ansa OCBOEHUNA

€CTECTBEHHO-HAYUYHbIX AUCLUNNUH "u
AUCLMNANH NpodecCUOHaNbHOTO LUKNa, ANs
nonyyeHus o6GpasoBaHuUs B 061acTax, He
TpeGyro WX yrny6ieHHOW MaTemMaTUUYeCKOI
MOATOTOBKMU;

-TOTOBHOCTb " CNnocoBHOCTH K
06pa3oBaHuio, B TOM uucne
camMoo6pa3oBaHMIO, Ha MNPOTAXEHUU BCei
XUBHW; co3HaTeNlbHOe OTHOWEHME K

HenpepbiBHOMY 06pa3oBaHMi0 Kak YyCNOBUIO

ycnewHoMm npodeccnoHanbHOM "
06U eCTBEHHOI AeATENbHOCTH;

TOTOBHOCTb " cnocob6HOCTb K
CaMOCTOATENbHON TBOPYECKOW n

OTBETCTBEHHOW LEATENbHOCTHU;

®opMbl M MeTOAbI KOHTPOSA U OLEHKHU
pe3y/ibTaToB 06y4YeHUs

KoHTponbHas pa6oTa.
JKCMepTHAas OLEeHKa BbIMNOJHEHUS
MpakTU4YecKoi paboThl.
JKcnepTHas OUeHKA BbINOJIHEHUS
CaMOCTOATENbHOW pPaboThl.

KoHTponbHasa paboTa.
dKcnepTHas OUEHKa BbIMOMHEHUS
npakTuyeckoin paboThl.
dKcnepTHas OLeHKa BbIMOMHEHUS
CaMOCTOATENbHOW paboThl.

KoHTponbHasa pa6oTa.
JKCcNnepTHas OLEeHKA BbIMONHEHUSA
npakTuyeckoii pa6oThbl.
JKCNnepTHasn OLEeHKa BbIMONHEHUSR
CaMoCTOATENbHON paboThl.

KoHTponbHas pa6oTa.
JKCnepTHas OLEeHKA BbIMONHEHNS
npakTUueckoi pa6oThl.
JKCMepTHas OUeHKA BbINOMHEHUSA
CaMOCTOATENbHON pPaboThl.

KoHTponbHas pa6oTa.
JKcnepTHas OLEeHKa BbiMONIHEHUSA
NpakTUUYecKoi paboThl.
JKCnepTHas OLeHKa BbIMOMHEHUS
CaMOCTOATEeNbHOW pPaboThl.

KoHTponbHas pa6oTa.
JKcnepTHas OLeHKa BbIMONHEHUS
npakTuueckoi paGoThl.
JKCnepTHas OLEHKa BbIMOMHEHUS
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-TOTOBHOCTb K KONNEKTUBHOW pab6boTe,
COTPYAHUUYECTBY co CBEPCTHUKAMMN B
06pa3oBaTeNbHOl, 06LWECTBEHHO MOME3HONM,
yuebHO-UCCNEeA0BaTENbCKOW, MNPOEKTHOW u
APYTUX Bupax fesTeNbHOCTU;

-OTHOW eHMne K npoMeccmoHanbHOM
LeATeNbHOCTN KakK BO3MOXHOCTM yyacTusa B
peweHnm NUYHBbIX, 06W eCTBEHHBIX,
rocyfapcTBEeHHBIX, o6l eHaLNOHANbHbIX
npo6nem;

eMeT anpeaMeT Hbl X!
-yMeHne cCaMmoCTOATENBbHO OoNpeaendaTb LENKU

LEeATENbHOCTH n COCTaBNATb nnaHbl
acartensilocTtu; CaM OCTOATENbHO
ocywecTtBndaThb, KOHTpPpO/MpoBaThb n
KOPPEKTNPOBATH LEeATENbHOCTDb,

MCNONb30BaTh BCE BO3MOXHble Pecypchbl Aff
BOCTUXEHUS MoCTaBAeHHbIX uenei u
peanusayuu nnaHoB BEeATEeNbHOCTN;
BbI6MPATh ycnewHble cTpaTerum B
pPas3fiMuHbIX CUTyaLumnax;

- yMeHuWe NpPOAYKTUBHO 06U aTbCA U
B3aWMOJeiicTBOBaTb B MPOLLECCE COBMECTHOIA
LEeATENbHOCTW, YUYUTHIBATH MNO3ULUU APYTUX
YUaCTHUKOB  [eATeNbHOCTM, 3Q(PEKTUBHO
paspelwatb KOHQNUKTHI;

- BRajeHuMe HaBblKaMU NO0O3HaBaTeNbHOA,
yuebHO-MCCNEef0BaTENbCKOW U MPOEKTHOI
AeATeNbHOCTH, HaBblKamu paspeweHuns
npo6nem; Ccnoco6HOCTb M TOTOBHOCTb K
CaMoOCTOSATENbHOMY noucky MeTOAO0B
peweHUs NpakKTUUYECKNX 3afay, NPUMEHEHU IO
pa3fiMUyHbIX METOA0B MO3HAHUS;

FOTOBHOCTb 7 CNoco6HOCTh K

CaMoCTOATENbHO MHDOPMAaLUOHHO-
no3HaBaTeNbHOW [eATeNbHOCTU, BKJ/OYas
YyMEHUE OpPWEHTMPOBATbCS B Pas3MUYHbIX
MCTOYHMKAX UHhopMaLum, KpUTUUECKM
OLEeHUBATH " MHTEepNnpeTUpoOBaTh
MHhOpMaUMU, MONYy4YaeMyl U3 PasNYHbIX
MCTOYHUKOB;
- BnafeHue  S3bIKOBbIMMU cpeacTBamu:
YyMEHUE SCHO, JIOTMYHO M TOYHO WU3naratb
CBOIO TOUKY 3peHus, MCNONb30BaTh
afleKBaTHble A3blKOBble CPEACTBA;

CaMOCTOATE/NIbHOM pa60TbI.

KoHTponbHas pa6oTa.
JKCnepTHas OLeHKa BbINOJIHEHUS
npakTUUYeckoi pa6oThl.
JKCNepTHas OLEeHKA BbINOJIHEHUS
CaMOCTOATENbHON pPaboThl.
KoHTponbHas pa6oTa.
JKcnepTHas OUueHKa BbINOMHEHUS
npakTuyeckoit pa6oThl.
JKcnepTHas OLEHKa BbIMONHEHUS
CaMoCTOfTeNbHOW paboThl.
KoHTponbHas pa6oTa.
JKCNepTHas OLEeHKA BbIMOJIHEHUS
nMpakTU4Yeckoi pa6oThl.
JKCMepTHas OLEeHKA BbINOJIHEHUS
CaMoOCTOATEeNbHOW paboThl.

OK3aMeH.

JKcnepTHaa OUEeHKa BbIMONHEHNA
npakTuyeckoin paboThl.
JKcnepTHas OLEeHKa BbIMOMHEHNA
CamMOoCTOATENbHON paboThl.
OK3aMeH.

JKCnepTHas OLEeHKa BbIMONHEHNSA
npakTuyeckoi pa6oThl.
JKcnepTHas OLEeHKa BbINOMHEHMNA
camocToATeNbHON paboThl.

OK3aMeH.

JKcnepTHasa OUeHKa BbIMOJ/IHEHMA
npakTmyeckoin paboThl.
JKcnepTHas OUueHKa BbIMOMHEHMNA
caMoCTOATEeNbHON paboThl.

JK3aMeH.

Y CcTHbIW onpoc.

3KcnepTHaa OLeHKa BbIMOMHEHNA
npakTuyeckoi pa6oThl.
JKCcnepTHaa OUeHKa BbIMONHEHUA
camocToATeNbHON paboThl.
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BnageHune HaBblKaMWK no3HaBaTe/IbHOWN
pE(*)I'IEKCVIVI KaK O0CO3HaHuAa coBepwaemMblX
,D.eVICTBVIVI N MbICINTENbHBIX NpoueccoB, UX
pe3ynbTatoB w” OCHOBaHMWUMA, rpaHuny cBoero
3HaHNA N HE3HAHWA, HOBbIX NO3HaBaTe/IbHbIX
3afiady N CpeacTtB ANA UX OOCTUXEHUA]

- LeneycTpeM/IeHHOCTb B  MOWUCKax U
NMPUHATAM peweHUid, coobpa3nTeNbHOCTb U
WHTYWLUS, PasBUTOCTb MPOCTPAHCTBEHHBIX
npefcTaBneHuni; CNnoco6HOCTb
BOCMPUHMMATb KPacoTy U rapMOHUI MUpa;
enpeAMeTHblX:

- C()OPMUPOBAHHOCTb NPEACTABNEHUN O
MaTeMaTUKe Kak 4aCTW MUPOBOW KyNnbTypbl U
MecTe MaTeMaTWKW B COBPEMEHHOI
UMBMAM3ALUK, CMOCOBAX ONUCAHUS SABNEHUI

peanbHOro Mmpa Ha MaTeMaTMyYeCKOM A3blKeE;

- CcHOpPpMUPOBAHHOCTbL MNpeAcTaBAeHUR o
MaTeMaTUUYECKNX MOHATUAX KaK BaXKHeW L ux
MaTeMaTUUYeCKUX MOfAensix, MO03BOASAI0 W UNX
OnuCbIBAaTb U U3yuyaTb pasHble MPOLECCH WU
BO3MOXHOCTH

ABNEHUNA; NMOHUWMaHUe

aKCnomatnyeckoro nNoCTpoeHNA
MaTeMaTn4eCKUnX TeOpVIVI;

- BnageHne wMetTogamMm [AOKa3aTenbCTB U
anropuTmos peweHNnAa, YMEHNE nx
NPUMEHATD,

paccyX/JeHUs B X0fe pelleHuUs 3ajay;

npoBOoANTb AOKa3aTe/IbHbI €

- BfajileHWe CTaHAApPTHbBIMWM  NpuemMamu
peweHus pauMoHanbHblX u
MppauuoHanbHbIX, nokKasaTenbHbIX,
CTEMEeHHBIX, TPUTOHOMETPUYECKUX
ypaBHEHUW WM HepaBeHCTB, WX CUCTEM;
MCNONb30BaHWE TOTOBbIX KOMMbIOTEPHBIX
nporpamm, B TOM 4uUcC/le AN MOUCKA MyTH
peweHus 7 MANCcTpayuu peweHus
YyPaBHEHUN U HeEpPaBEHCTB;

- chopMUPOBAHHOCTbL MNpeAcTaBieHU 06
OCHOBHBbIX

NMOHATNAX MaTeMaTn4yeckoro

aHanmsa M UX cBolCTBax, BrageHune ymeHmem

XapakKTepnsoBaThb noBejeHue PYHKLWIA,
MCNONb30BaHWE TMONYYEHHbIX 3HAHWA AN
onucaHmus " aHanusa peanbHbIX

3aBUCUMOCTeE;

Y CcTHbIA onpoc.

TecTtupoBaHue.

JdKcnepTHas OUEHKa BbIMONIHEHUA
npakTNnyeckoin paboThl.
JKcnepTHas OLEHKA BbIMONIHEHN A
camocToATeNnbHON paboThl.

Y CcTHbI onpoc.

3KCcnepTHas OUEHKa BbIMOMHEHNA
npakTmyeckoi paboThl.
JKCcnepTHas OUEHKa BbIMOMHEHNA
camocToATeNbHONW paboThl.

Y CTHbIW onpoc.

TecTuposaHue.

3KCcnepTHad OLEeHKa BbIMONHEHUSA
npakTuyeckoi paboThl.
JKCcnepTHaa OLeHKa BbIMOMHEHUA
camocToATeNbHON paboThl.

TecTtupoBaHue.

JKcnepTHasa OUeHKa BbIMONIHEHUNSA
npakTuyeckoi paboThl.
JKcnepTHasd OUEeHKa BbIMONHEHUSA
camocToATeNbHON paboThl.

TecTtupoBaHue.

JKcnepTHaA OLEHKA BbIMONHEHUA
npakTUyecko paboThl.
JdKcnepTHasa OUEeHKa BbIMONIHEHUA
camocToATeNbHON paboThl.
TecTtupoBaHue.

JKcnepTHasa OLEHKA BbIMONHEHUSA
npakTM4yeckoi paboThl.
JKcnepTHaA OLEHKA BbIMONHEHMNSA
camocToATeNbHON paboThl.

Y CTHBIA onpoc.

JK3aMeH.

TecTnposaHue.

JKcnepTHasd OUEHKa BbIMONHEHMUA
npakTuyeckoi paboThbl.
JdKcnepTHasa OLEHKA BbIMOMIHEHUSA
CamMoCTOATeNbHON paboThl.
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- BfafileHWe OCHOBHbLIMU MNOHATUAMMU O
MAOCKUX 7 MPOCTPaHCTBEHHBIX
reoMeTpuyeckux @urypax, MUX OCHOBHbIX
cBoiicTBax; CHOPMUPOBAHHOE™  yMeHUs
pacno3HaBaTb reomeTpuyeckume QUrypbl Ha
uepTexax, MOAENAX W B peasbHOM MUpE;
npUMeHeHUE M3yUYeHHbIX CBOMCTB
reometTpuyeckux ¢uryp u dopmyn Ans
peweHUs reoMeTpUUYecKMxX 3ajay U 3ajay c
MPakTUYECKNM COLEpPXaHNEM;

- chopMupoBaHHOe™ nNpeaCcTaBieHU o
npoueccax u ABNEHUSX, UM e L U X
BEPOATHOCTHbI/A XapakTep, CTaTUCTUUYECKUX
3aKOHOMEPHOCTAX B peanbHOM mMupe,
OCHOBHbIX MOHATUSX 3/1eMeHTapHOW Teopum
BEPOSATHOCTEI; YMeHW I HaxoAauThb u

OLeHnBaTh BEPOATHOCTHU HacTynneHus
cobbITMA B MNpOCTEMWMUX MNPaKTUYECKUX
CUTyaumnax U OCHOBHble XapakKTepUCTUKM
cnyyallHbiX BENUUYUH;

- BNnajeHne HaBblkaMW  MCNONb30BaHUA
FOTOBbIX KOMMBbIOTEPHbLIX MNporpaMM npu

peweHUn 3apad.

Y cTHbIA onpoc.

JK3aMeH.

TecTuposaHue.

JKcnepTHasd OUEHKa BbIMONHEHUSA
npakTuyeckoi paboThl.
JKcnepTHasd OUEHKa BbIMONHEHUSA
CamMOoCTOATEeNbHON paboThl.

JK3aMeH.

TecTuposaHue.

JKcnepTHasd OLEHKA BbIMONHEHNSA
npakTNyeckoin paboThl.
JKcnepTHasa OLeHKa BbIMONHEHUSA
CamMOoCTOATeNbHON paboThl.

Y CcTHbI onpoc.

JK3aMmeH.

TecTuposaHue.

JKcnepTHasd OLEHKA BbIMONIHEHUSA
npakTuyeckoi pa6oThl.
JdKcnepTHasa OLeHKa BbIMOJMIHEHUSA
CamMOoCTOSATENbHON paboThl.
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Pa3paboTumnku:

COd MI'Pu npenofasartenb H.C. NaBproWwKMHa
COd MI'PU npenogasartesb NSy A ".H. 3y6KoBa
JKCnepThbl:
AJOKTOP TEXHNYECKNX HaYK, /
CTU HUTY «<MUCHC» 3aB.Kaeapoit maTemMaTUKM —  E.l'Kabynosa
(mecTo paboThl) (3aHMMaeman LONXKHOCTL) Amoagnucb,MHULMANDI,
W hamunnuna)

npenofaBatesib MaTeEMaTUKN

CO® MI'PU N NHOPMATUKN [".H.®epoposa
(mecTo paboThl) (3aHMMaemas LOMMKHOCTb) (nognuce,mHMLMan.l,
hamununsg)
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OKCIMNEPTHOE SAKNKOYEHWE
Ha pabouytl nporpaMmmy AUCUMNAUHBI «MaTemaTuka» no cneumanbHocTW (6a30Bblli YPOBEHD):

21.02.13 F'eonornyeckasa CbeMKa, MOUCKN U pa3BefkKa MeCTOPOX/AEHUN NONe3HbIX MCKONaeMbl X.

Paspa6oTumkun - 3ybkoBa NannHa HukonaesHa u MaBptowknHa Hatanma CepreeBHa, npenojaBaTenu
CTapooCKONbCKOTO thunnana (¢efepanbHOro rocyjapcTBeHHOro 6lAXeTHOro o6pa3oBaTenbHOrO
yuypexpaeHunsa Bbiclero o6pa3oBaHMA «POCCUMICKWIA rocyfapCTBeHHbI reonoropasBefoyHbli YHUBEPCUTET
nMeHn Cepro OpAXOHUKUA3E».

Pabouyas nporpamMma coOCTOMT M3 nacnopTa paboyeil nporpamMmMmbl Y4e6HOW AUCLUNANHDBI; CTPYKTYpPbl ©
MPUMEPHOTO COAEpPXaHWa Yy4e6HOW AUCLUNANHDLI; YCNOBWUI peannsaumnm yyebHOW AUCLUNAUHBI; KOHTPONS U
OLEeHKWN pe3ynbTaTOB OCBOEHMWNA YYEOHOW AUCLUNNUHBI.

B pab6ouyeli nporpamMme 0603HayeHbl 3af4ayun M Lennm y4ebHoON ANCLUNANHBI, pEKOMEHAYeMOE
KONMMYeCcTBO 4acoB ANA cneumanbHocTy 21.02.13 , npeaycMOTpPpeHHOE MaKCUMManbHON y4ebHOW Harpyskm
obyuatouierocs 351 yac, B TOM 4yucne:

06A3aTenbHOW aygMTOpHON yyebHON Harpyskm obyuvatowerocs 234 yaca;

camocToATenbHON pa6oTbl/KOHCYyNbTauum obyyarowerocs 111/16 yacos.

CopfiepXaHue agucuunnuMHbol obecrneymBaeT AOCTUXEHWE CTYAEHTAMWU JNIMYHOCTHBIX, MPEAMETHbLIX U
MeTanpegMeTHbIX pe3ynbTaTOB COrAacHO nNpumepHol nporpamme (®r'AY ®UMPO) no cneyunanbHocTm. B
paboyux nporpaMmmax OTpaxXeHbl TemaTumyeckue pasgensi: Tema 1. PasBuTue NMOHATUA O 4yucne, Tema 2.
Y paBHeHNS " HepaBeHCTBA, Tema 3.KopHu, CTeneHwu " norapugpmesl, Tema 4.91eMeHTHI
KOMOGMHaTOPUKN.5.0OCHOBbI TpUTroOHOMEeTpuUKU, Tema 6. DYHKUUMM U WX CBONCTBa, TeMma 7..Havana
MaTeMaTU4yecKoro aHanunsa tema 8.MMHTerpan n ero npumeHeHune tema 9. KoopguHatbel # BeKTopbl, Tema 10.
MpaMmble 1 NIOCKOCTU B MpoCcTpaHCcTBe, TeMma 11 MHOrorpaHHukKuM n Kpyrnaoele Tema 12. Tena M NOBEPXHOCTH
BpaweHns, Tema 13. W3mepeHus B reomeTpum, Tema 14. DOnemMeHTbl TeOpWW BEePOATHOCTEN U
MaTeMaTU4YeCKON CTAaTUCTUKMN.

®opMbl M MeTOLbl KOHTPONA M OLEHKW COOTBETCTBYKT pesynbTtaTtam 06yyeHus, B T.4. o6W UM
KOMMNETEHLUAM.

Cnucok y4yebHbIX M3faHWIi COREPXUT NUTepaTtypy M VMIHTepHeT MCTOYHUKMW, MO3BONSAIO LW ME OCBOUTH
cofepxaHue yyebHOW gMCLUNNNHB B MOTHOM ob6beMe.

Pabouasd nporpamma MOXET 6blTb PEKOMEH[AOBaHa ANA MPUMEHeHUS B y4yebHOM npouecce no
cneymanbHocTu: 21.02.13 Teonoruyeckas cbemka, MNOMCKM U pa3Befka MECTOPOXAEHUNW MNONE3HbIX
MCKOMaeMbl X.

JKcnepT: [H. ®egopoBa
npenogaBaTtenb UHHOPMATUKN U MaTeMaTUKN
COd MTPW

(nognwucs)
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OKCMNEPTHOE 3AKJ/TKOUHEHWE
Ha pa6boyyl nporpaMMmy AMCULMNAMHB «MaTeMaTuMKa» NO cheymanbHoOCTU (6a30Bblii YPOBEHbD):

21.02.13 F'eonornyeckas cbeMKa, MONCKN N pa3BefKa MeCTOPOXAEHMWI NMOMNE3HbIX UCKOMAeMbIX.

PaspaboTtunkmn - 3y6koBa NanmHa HukonaesHa u MNaBprowknuHa Hatanua CepreesHa, npenofjasaTtenu
CTapooCKONbCKOTO hunmnana @egepanbHOro TrocyjaapcTBeHHOro 6GlHOAXETHOro o06pa3oBaTenbHOro
yuypexpaeHnsa BbiCWEero o6pazoBaHWAa «POCCWUIWCKUIA rocyfapCTBeHHbIA FeonoropasBefoUYHbIl YHUBEPCUTET
nMmeHn Cepro OpaXXOHUKUA3E.

Pa6ouyas nporpamMma cocTOMT M3 nacnopta pabouyeil nporpaMmMbl y4ebHOW AUCLUNAUHDBI; CTPYKTYpPbl ©
NPUMEPHOTO COAepXaHWa y4yebHON AUCUUNANHDBI; YCNOBUI peannsaunmn yyebHON SUCLUNANHBI; KOHTPONA U
OLEeHKWN pe3ynbTaTOB OCBOEHMWA YYEOHOW ANCLUNANHBI.

B paboueil nporpaMmme 0603Ha4YeHbl 3a4ayn M Lenn y4ebHON AUCLUNNNHBI, PEKOMEHLYEMOe
KONMMYEecTBO YacoB gns cneumanbHocTn 21.02.13, npeAyCMOTPEHHOE MaKCWManbHOW y4yebHON Harpysku
obyuyatwerocs (351) yac, B TOM yucne:

- o6d3aTenbHan ayaMTopHas yyebHas Harpyska obyyvatouerocs - 234 yaca;
- camocToAaTenbHasd paborta/koHcynbTaumm obyyatouwerocd - 111/16 yacos.

CofepxaHue aucumnnmHbl obecneymBaeT [OCTUXEHWE CTYAEHTAMW NUYHOCTHbLIX, NpefMeTHbIX U
MeTanpeAMEeTHbIX Pe3ynbTaToB COrfacHo npumepHoin nporpamme (PrAY ®UMNPO) no cneyumanbHocTu. B
paboumx nporpammax OTpaXeHbl CrefytolWne TeMaTUYeCKNe pasgenbl:

Tema 1. Pa3BuTune NOHATMA O YuUche,

Tema 2. YpaBHeHMUA U HepaBeHCTBA,

TemMa 3.KopHU, cTeneHU n norapugMmbl,

TeMa 4.9neMeHTbl KOMOUHATOPUKM,

Tema 5.0CHOBbl TPUTOHOMETPUU,

TemMa 6. ®YHKUMM M UX CBOICTBA,

TeMa 7..Hayana MmaTteMaTU4YeCcKOro aHanusa,

Tema 8. MHTerpan v ero NnpUMeHeHe,

Tema 9. KoopguHaTbl U BEKTOpHI,

Tema 10. MpAMble U NIOCKOCTN B NPOCTPAHCTBE,

Tema 11 MHOTOrpaHHUKN N KPyrnble,

Tema 12. Tena n NOBEPXHOCTN BpalieHUs,

Tema 13. I3mepeHna B reoMmeTpuu,

Tema 14. 31eMeHTbl TEOPUMN BEPOATHOCTEN M MaTeMaTUUYeCKOW CTaTUCTUKMN.

®opMbl M MeTOLbl KOHTPONA M OLEHKW COOTBETCTBYWT pe3ynbtatam o06y4yeHuA, B T.4. oOWuUM
KOMMNETEHLUNAM.

Cnncok yyebHbIX M3LaHWIE COQEPXUT NuTepaTypy n MHTepHeT MCTOYHUKMW, NO3BONAK LW NE OCBOUTH
cofepxaHue y4ebHONW AUCLMUNNNHBI B MONHOM 06beme.

Pabouyasd nporpamMmma MOXeT OblTb PEKOMEHJOBaHa ANA MNPUMeHeHWA B Yy4yebHOM nmpouecce o
cneynanbHocTu: 21.02.13 Teonormyeckas CcbemkKa, MOUCKM U pa3Befka MECTOPOXAEHMN NONE3HbIX
McKomnaembl X.

JKcnepT: E.l. Ka6bynoga
3aB.Katheapoii BbiCW e MaTemMaTUKM
M MHPOPMATUKN, 4.T.H., LOLEHT
CTUW MNTY MNCKNC

Moanwnch 3aBepsio.

HavyanbHMK oTAena Kagpos H.N. MoBonseBa
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