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IHosicuuTeNLHAA 3aNIUCKA

[TporpamMmma yuebHOrO mnpeaMeTa MaremaTHKa TpeaHA3HAYCHA IS
U3yYCHHUs MaTEMATHKHU B IPO(ECCHOHATLHBIX 00pa30BaTEIbHBIX OPTaHU3AIIHIX
CIIO, peanu3yrommx o00pa30BaTEIbHYIO MPOTPAMMY CPEIHETO OOIIero
oOpa3oBaHHsl B TpenelaXx OCBOCHHMS OCHOBHOW MpodeccuOHaIbHOU
obpazoBarensHoii mporpammel  CITO (OITOII CIIO) ma 6a3e OCHOBHOTO
o0rm1ero 06pa3oBaHus MPH MOATOTOBKE CIICIUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii D®I'OC cpemHero
oOmero o00pa3oBaHUs, MNPEIBABIAEMBIX K CTPYKTYpPE, COIAEPXKAHHIO U
pe3ylbTaTaM OCBOCHHS YYeOHOTO mpenaMera MareMaTuka, B COOTBETCTBHUH C
PexomenmanusiMu o OpraHu3alyy Moy4eHus: CpeHEero o0Iero oopa3soBaHus
B Ipefenax  OCBOCHHUS  O0pa3oBaTeNIbHBIX  MPOrpaMM  CPEIHETrO
npodeccruoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHus C
yd4eToM TpeOoBaHUN efepalibHbIX TOCYJapCTBEHHBIX 00pa30oBaTEIbHBIX
CTaHAAPTOB W TOJYy4aeMOM CIEIHAIBHOCTH CPEeIHEro MnpodhecCUOHATBHOTO
oOpazoBanus (mucbMo JlemapraMeHTa TrocyJapCTBEHHOM MOJMUTHKUA B cdepe
noAroToBku padouunx kaapoB u IO Munobpuayku Poccum ot 17.03.2015 Ne
06-259), ¢ yderom IIpumepHO OCHOBHOW 00pa30BaTEIBHON MPOTPAMMBI
cpenHero ooOmero oOpa3oBaHMUs, OJOOpPEHHON peneHueM QeaeparbHOTro
y4eOHO-METOIMUECKOTO 00BEAUHEHHUSI IO 00IeMy 00pa30BaHUIO (IPOTOKOJ OT
28 utons 2016 r. Ne 2/16-3).

ConepxaHue mporpaMMbl MaTeMaThka HanpaBiICHO Ha JTOCTH)KCHHE
CICIYIOIINX LEIICH:

. obecricueHue CHOPMUPOBAHHOCTH MPEJICTABICHUNH O COIHAIbHBIX,
KyJbTYPHBIX U UCTOPUUYECKUX (DaKTOpPaX CTAHOBIICHUS MAaTEMATHUKHU;

. oOecrieueHne CHOPMUPOBAHHOCTH JIOTMUECKOTO, AJITOPUTMUUYECKOTO H
MaTEMaTUYECKOTO MBIIILICHUS;

. oOecrieueHne CGHOPMHUPOBAHHOCTH YMEHHM TPUMEHATH IOJTY4YEHHBIC
3HAHWS TIPU PEIICHUH PA3IMYHBIX 33]1a4;

. obOecrieueHue CHOPMHUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKE Kak
JacTH  OOIICUCTOBEYCCKON  KYJbTYpHl, YHHUBEPCAILHOM SI3bIKE HAYKH,
TI03BOJISIONIEM OTKMCHIBATH M U3y4YaTh PEAIbHBIC TTPOIIECCHI U SIBJICHUS.

B mporpamMmmy BKITIOUEHO cojepKaHUE, HApaBJICHHOE Ha (OPMHPOBAHUEC Y
CTYJICHTOB KOMIETEHIIUM, HEOOXOAUMBIX JIJIsl KauecTBeHHOro ocBoeHus1 OITOIT
CIIO na 0a3e OCHOBHOro 00IIEro OOpa3oBaHUsA C MOJIYYEHHUEM CPEIHETO
o01ero 00pa3oBaHust; MPOTPaMMBI TTOJATOTOBKH CIIEIIUATUCTOB CPETHETO 3BEHA
(IIICC3).

[Iporpamma ydebHOro mpeamera MareMaTuka YTOUYHSIET COJCpKaHUE
y4eOHOTO MaTepualia, IOCJIeI0BATeIbHOCTh €ro  W3Y4YeHHUS, TEMAaTUKY
MPAKTUYECKUX 3aHSATUH, BUIBI CAMOCTOSATEIBHBIX paboOT, pacmpeneieHue
y4eOHBIX YaCOB C YYETOM CHENU(PUKH MPOrpaMM TOJITOTOBKHU CHEIHATHMCTOB
CpEIHETO 3BeHAa, OCBAUBAEMOM CTICIIHAILHOCTH.

[Tporpamma MOJKET UCTIOJIb30BAThCS npoheCcCHOHATLHBIMU



0o0pa3oBaTeNbHBIMU  OpPTaHM3ALUSMU, PEATU3YIOIIUMH  00pPa30BATEIbHYIO
nporpamMmy cpenHero oOiero oOpazoBanusi B mpenenax ocBoenus OITOIT
CIIO na 6a3e ocHOBHOTO 00111eT0 0Opa30BaHUS.

YueOubiii npeaMer MaremaTuka SBISETCS MPeaIMETOM 00s3aTelbHON
npenMeTHoi oOmactu «Martematuka u uHpopMatukay DPI'OC cpeanero
o0111ero oOpa3oBaHus.

B nmpodeccrnonanbHBIX 00pa30BaTEIbHBIX OPTraHU3ANMSIX, PEATU3YIOIINX
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro o0Imero oOpa3oBaHUsA B Mpenenax
ocBoenust OIIOII CIIO Ha 6a3e 0CHOBHOrO 00111ero 00pa3zoBaHus, JUCHUILUIMHA
MartemaTtuka u3ydaercss B 001meoOpa3oBaTeIbHOM IMKJIE Y4eOHOTO IUTaHa
OIIOIT CIIO nHa 6a3e OCHOBHOTO 00IIero OOpa30BaHHS C MOJYYCHHEM
cpeanero oomiero oopazosanus (IITICC3).

B yue6nsix mmanax [MIICC3 yueOHbIit penmer MaremaTtrka BXOJUT B CO-
CTaB OOHMX Yy4eOHBIX TPEeAMETOB, GOPMHUPYEMBIX U3 00A3aTEIBHBIX
npeametHbix  obmacteit  ®I'OC  cpeanero oOmiero oOpa3zoBaHus, IS
cnenuaibHocTeir CIIO cootBeTcTBytomero npoduias mnpodhecCuoHATBLHOTO
o0pa3oBaHUs.

N3yuenne yuyeOHOro mpeamera MaremaTuka 3aBeplIaeTCs IMOABEICHUEM
WUTOTOB B (OpME PK3aMEHA B paMKaX MPOMEKYTOUHOM aTTECTalMK CTYICHTOB B
npouecce ocsoenusa OIIOIT CIIO na 6a3ze ocHOBHOro oO1ero oopa3oBaHus ¢
MOJTYYE€HHEM CPEJHETO 00111ero 00pa3oBaHus.



IInanupyembie pe3yabTAThI OCBOCHHMS Y4eOHOI0 MpeaMeTa

OcBoenue conepkanusi yaeOHOTO ipenmera MaTemaTuka obecredrnBaeT
JTOCTHKCHHE CTYICHTAMU CIICAYIONIUX pe3yibmamos:

« Jluunocmuuix:
- c(hOpPMHPOBAHHOCTh TMPEJCTABICHUN O MaTeMAaTHKE KaK YHUBEPCAJTbLHOM
S3bIKE HAyKH, CPEICTBE MOJICIMPOBAHUS SIBICHUM M TMPOLIECCOB, HACAX U
METOJaX MaTeMaTHKH;
- MIOHUMaHUE 3HAYUMOCTH MaTeMaTHKHU JJI1 HAy4YHO-TEXHUYECKOTO Mporpecca,
chOPMHPOBAHHOCThL  OTHOLIEHUS K  MareMaTMKe KaKk K  4YacTH
00I11eYeIOBeYeCKON KYJIbTYphl Ye€pe3 3HAKOMCTBO C HUCTOpUEH pa3BUTHS
MaTEMaTUKH, SBOJIIOIMENH MaTeMaTUYECKUX UICH;
- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, ITPOCTPAHCTBEHHOTO BOOOpa)KeHMUS,
AITOPUTMUYECKOM  KYJIBTYpbl, KPUTHYHOCTH MBINUIEHUS HA  YpPOBHE,
HeoOXonuMoM JuIsi  Oyaymied mnpodecCHoHaNbHOM — IeATeNbHOCTH, IS
MPOIOJIKEHUS 00pa30BaHUs U CaMOOOPa30BaAHMS;
- OBJIQJICHNE MaTEeMATHYECKUMH 3HAHUSIMU U YMEHUSIMH, HEOOXOIUMBIMH B T10-
BCCTHCBHOW JKW3HHM, JUISI OCBOCHHS CMEXKHBIX €CTCCTBEHHO-HAYUHBIX
JUCHUIUIMH W JUCIHUIUIMH NOpOo(EecCHOHATBHOTO IUKIA, IS TOJTYyYCHHUS
oOpa3oBaHusi B 00JACTSX, HE TPEOYIOUIUX YIIIyOJICHHONM MaTeMaTU4YeCKOM
MTOATOTOBKH;
- TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha MPOTSKEHUU BCEH JKMU3HU; CO3HATEIIBHOE OTHOIICHUE K HETPEPHIBHOMY 00-
PA30BaHUIO KaK YCJIOBHIO YCHENIHOW MpodhecCHOHATbHOM M O0OIEeCTBEHHOU
NESTENHHOCTH;
- TOTOBHOCTb U CIOCOOHOCTh K CAaMOCTOSITEIBHOM TBOPYECKOH W
OTBETCTBEHHOMU JI€ITEIbHOCTH;
- TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-HCCIIEeI0BATENbCKOM,
MIPOCKTHOM U IPYTUX BUAAX ACATEIBHOCTH;
- OTHONIEHUE K MPOo(eCcCHOHATBHOMN AEATEIHLHOCTH KaK BO3MOXKHOCTH YYacCTHUS
B PEIICHUM JIMYHBIX, OOMIECTBEHHBIX, TOCYIAPCTBEHHBIX, O0MEHAITMOHATBHBIX
mpo0Jem;

« Memanpeomemnuix:

- YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENU JAEATENIbHOCTH M COCTaBISTH
IUTaHbl JIEATEILHOCTH; CAMOCTOSITEIBHO OCYIIECTBISTh, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh JESATENIbHOCTh; UCIOIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTHKEHMsI TOCTABJIEHHBIX LEJeH W peanu3aluy IUIaHOB JAESATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYAIHUIX;

- yYMEHHE TpPOAYKTHBHO OOIIATbCA U B3aUMOJIEHCTBOBaTH B IpoLEecce
COBMECTHON JI€ATENbHOCTH, VYYWUTHIBATh TMO3ULMU JAPYTUX YYACTHHUKOB
AesTeNbHOCTH, 3P (HEKTUBHO pa3peniaTb KOH(OIUKTHI,

- BIIQJICHWE HaBbIKAMU I[103HABATEIbHOM, Y4eOHO-HCCIIEIOBATENBCKON U
MPOEKTHON NeSTeNbHOCTH, HAaBBIKAMU DPa3pelIeHus] MpoosieM; CIOCOOHOCTh U



TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHUS NPaKTHUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOAO0B MTO3HAHMS;
- TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITENIbHOW HHGOPMAIIMOHHO-
MIO3HABATEIbHOM JICITENBHOCTH, BKJIIOYasgs YMEHUE OpPUECHTHPOBATHCA B
pasIUYHBIX ~ MCTOYHWKAX  WH(OpMaAIruu, KPUTHYECKH  OICHWBAThH U
MHTEPIPETUPOBATH MHHOPMAIIHIO, TTOTYIAEMYIO U3 PA3TMIHBIX HCTOYHUKOB;
- BJIQJICHUE A3BIKOBBIMU CPEJACTBAMU: YMEHHUE SICHO, IOTUYHO U TOYHO U3J1araTh
CBOIO TOYKY 3PEHUSI, UCIIOJIb30BaTh aJICKBATHBIC SI3IKOBBIC CPE/ICTBA;
- BIIQJICHUE HaBbIKAMHU TO3HABATEIBLHOM peQueKcur KaK OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyIbTATOB M
OCHOBAHUI, TPAaHUILl CBOETO 3HAHUS U HE3HAHUS, HOBBIX MIO3HABATENIbHBIX 3a7a4
Y CPEJIICTB ISl UX JOCTHKECHUS,
- LIETICYCTPEMIICHHOCTh B MOUCKAX U MPUHSATUU PEIICHUN, COOOPa3UTEIHLHOCTD
U UHTYWIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUMN; CIIOCOOHOCTh
BOCIIPUHUMATh KPaCOTy U TAPMOHUIO MUPA;

* NPEOMEMHDBIX.
- c(OpMUPOBAHHOCTHh MPEJICTABICHUNA O MaTEMaTHKE KaK YacTh MHPOBOM
KYJBTYpPbl 1 O MECT€ MaTEMaTHUKHA B COBPEMEHHOM IMBHIIM3AIIUU, O CIOCO0AX
ONMCAHUS HA MATEMAaTUYECKOM SI3BIKE SIBJICHUN PEAIBHOTO MUPA;
- c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MaTEMAaTUYECKUX MOHATHUSIX KaK O
BOXHEUIIINX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIONIMX OMUCHIBATH U U3Y4aTh
pa3HbIE MPOLECCH U ABJCHUS; MOHUMAHUE BO3MOYKHOCTH aKCHMOMATHYECKOTO
MOCTPOCHUSI MATEMATUYECKUX TEOPUI;
- BJAQJCHHE METOJAMHU J0KA3aTeJIbCTB M AJTOPUTMOB PELICHUS; YMEHHE HUX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHbBIE PACCYKICHHUS B XOJ€ PELICHUS 3a/1a4;
- BJIAQJICHUE CTAHAAPTHBIMU IpUEMAMHU PELICHUS PAUUOHAIBHBIX U
UPPALUOHAIBHBIX,  [MOKAa3aTEJbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUW W  HEPABEHCTB, HX CHUCTEM; MCIOJIb30BAHUE  T'OTOBBIX
KOMIIBIOTEPHBIX IIPOTPAMM, B TOM YHCIE i1 I[OWCKA MYTH PEIICHUS WU
WUTIOCTPALUM PEIIEHNS] YPABHEHUN U HEPABEHCTB;
- c(OpPMHUPOBAHHOCTh TMPEJCTABICHU OO0 OCHOBHBIX TMOHSTUSX, HIEAX U
METOJaX MaTEMAaTHUYECKOTO aHAJIN3a;
- BJIQJICHUE€ OCHOBHBIMHU MOHSTUSIMU O TUIOCKMX W MNPOCTPAHCTBEHHBIX
reoMeTpUYEeCKUX (QUrypax, HUX OCHOBHBIX CBOMCTBax; C(POPMHPOBAHHOCTh
YMEHMSI pPaclo3HaBaTh Ha YepTeXaxX, MOJACISAX UM B PEAJTbHOM MHUpPE
reoMeTpudeckue (GUrypbl; MPUMEHEHUE U3YYEHHBIX CBOHMCTB T€OMETPUUECKUX
buryp u dopmyn Uil pemieHHS TEOMETPUYECKUX 3amad ¢ 3amad  C
MIPAKTUYECKUM COACPKAHUEM;
- c(hopMuUPOBAHHOCTh TIPEACTABICHUM O TMPOIECCaX U SBICHUAX, MUMEIOITUX
BEPOSATHOCTHBIA XapPAKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEATbHOM
MHUpE, 00 OCHOBHBIX MOHSTHSIX JIEMEHTAPHOU TEOPHH BEPOSTHOCTEH; YMEHUN
HaxOJIUTh W OIICHUBATh BEPOSTHOCTH HACTYILJICHUS COOBITUN B MPOCTEUIINX
NPAKTUYECKUX CUTYyalUsAX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJINYUH;
- BJIQJICHUE HABBIKAMH HCIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MIpPOrpaMm



U pelIeHUH 3a/1a4.

- c(pOpMUPOBAHHOCTh MPEJCTABICHUN O HEOOXOJIMMOCTH J0Ka3aTeJIbCTB IMPHU
000CHOBaHUM MATEMATHUYECKUX YTBEPXKIACHUM U POJM aKCUOMATHKU B
POBEJICHUU JIEAYKTUBHBIX PACCYKICHUN;

- c(OpMUPOBAHHOCTh MOHATUHHOTO ammapara 1Mo OCHOBHBIM pas3feliaM Kypca
MaTEeMAaTUKH; 3HAHWK OCHOBHBIX TeopeM, GOpMyJlI M YMEHHS WX TPUMCHSTH;
YMEHHSI TOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI pEIICHUS
3azay;

- chopMHpOBaHHOCTP yYMEHHUW MOJETUPOBATH peajbHble CHUTYallWH,
UCCJIENIOBAaTh I[OCTPOCHHBIE  MOJENW, HWHTEPIPETUPOBATh  MOJYYEHHBIN
pe3ynbTar;

- chOpMHpPOBAHHOCTh  MpPEACTaBICHUM 00  OCHOBHBIX  TOHSTHUSX
MaTEMaTUYeCKOro  aHaiM3a M WX CBOWCTBAaX, BIAJICHUE yMEHHUEM
XapaKTepHu30BaTh MOBeACHUE (DYHKIINI, UCIIOIB30BAHUE TOJYYCHHBIX 3HAHUMN
JUTS OTIMCAHUSI U aHAIU3a PeabHBIX 3aBUCUMOCTEH;

- BJIAJICHUE YMEHUSIMH COCTABJIEHUS BEPOATHOCTHBIX MOJEIEH IO YCIOBHIO
3a/lauyd U BBIYUCIICHUS BEPOSITHOCTH HACTYIUICHUS COOBITHUIA, B TOM YHCIE C
npuMeHeHueM (opMya KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUHU
BEPOSTHOCTE; HCCIIEIOBAHUS CIIyYalHBIX BEIMYUH 10 UX PACIIPEICIICHHUIO.

- JUIA CJIETIBIX M CIa00BHUIAIIMX OOyYarOUIUXCsl: OBJIaJICHHE PABUIIAMH 3aIHCH
MaTeMaTU4ecKuX QOopMyl H CHEHUATbHBIX 3HAKOB pPEIbe(hHO-TOUECUHOU
cuctembl o00Oo3HaueHuit JI.bpaiing; oBIageHHEe TAKTUIBLHO-OCSA3aTEIbHBIM
croco0oM 00ce0BaHMs U BOCIPUATHS PeNbePHBIX N300paKeHUI MPEeIMETOB,
KOHTYPHBIX U300pa)KeHUN TeOMETPUUECKUX (PUTYDP U IPYroe; HAIMIUe YMECHHUS
BBITIOJIHATh T€OMETPUYECKHE TOCTPOCHUSI C MOMOIIBIO IUPKYJS U JIMHEUKH,
yuTaTh penbedHble TpadUKu DIEMEHTAPHBIX (YHKIMA Ha KOOPJIWHATHOMN
IUIOCKOCTH, TPUMEHATh CHEIHalIbHbIE MPHUCIIOCOOJICHUsSI JUId pelibeHOro
YepUYECHHUS ("dpadtcmen", "[lIkonpHUK"); OBJIaJICHUE OCHOBHBIM
(GYHKIIMOHATIOM MPOTPpaMMbl HEBHU3YAJIBHOTO JOCTyna K HHPOpMAIMK Ha
AKpaHE MEPCOHATLHOTO KOMIIBIOTEPA, YMEHHUE HCIOJIb30BaTh MEPCOHABHBIE
TU(DIOTEXHUYECKHE CPEeACTBA HUHPOPMALMOHHO-KOMMYHHUKAIMOHHOTO JTOCTYIIa
CJIENBIMU 00YYaIOIIUMHUCS;

- a7 o0ydYarolMXCsi € HapylIEHUSIMH OIOPHO-JBUTaTEIBHOIO amnmapara:
OBJIAJICHUE CIIEUUATBHBIMU KOMIBIOTEPHBIMU CPEJICTBAMH TPEJCTABICHUS U
aHaju3a JaHHBIX U YMEHHUE KCIOJIb30BaTh NEPCOHANbHBIE CPEJCTBA JOCTYNA C
y4eTOM JBUTATCIBHBIX, PEUYCABUTATCIBHBIX M CCHCOPHBIX HapYIICHUH;
HaJM4KMe YMEHUS UCTIONh30BaTh MEPCOHABHBIE CPENICTBA TOCTYIIA

Conepxanue OcHoBHBIC (opMHpyeMBbIe YHHBepCaJbHble Y4eOHbIe AeHCTBHS,
o0y4eHus BU/Ibl PEY€eBOM J1eATEJbHOCTH
Bsenenne O3HakOMJIEHUE C POJIBIO MAaTEMaTUKH B HayKe, TEXHUKE, IKOHOMHKE,

UH(POPMALIMOHHBIX TEXHOJOTHUSAX M TPAKTHUYECKOW JEATETBbHOCTH.
OsHakoMJIEHHE C LEJSIMH W 33/1auaMd U3yYeHHs MaTeMaTHKU IpH
ocsoernu npodeccuit CI1O u cnennansuocrent CI10




Anrebpa

Pa3zButne nmonsarus
O 4YHuCJIC

Beinonnenne apudpmernyeckux AEWCTBUI HaJa 4YMCIaMHu, codeTras
YCTHBIE U IACbMEHHBIE IPUEMBI.

Haxoxxnenue npuONMKEHHBIX 3HAYEHUH BEJIMYMH U MOTPELIHOCTEH
BBIYUCIICHUH (aOCOTIOTHON M OTHOCHTENBHOI); CPaBHEHHE YHCIIOBBIX
BBIPAXKECHHUI.

Haxosxnenue ommOoK B MpeoOpa3oBaHUAX U BEIYUCICHHUIX (OTHOCUTCS
KO BCEM IIYHKTaM IIpOrpaMmbl)

Kopnu, crenenwu, nora-
pubMbI

O3HakoMJIEHUE C MOHATHEM KOpPHS N-il CTENEeHW, CBOMCTBAMM paJ-
KaJIOB U IIpaBUJIAMU CPaBHEHUS KOPHEH.

DopMyIUpOBAHUE ONpPECICHU KOPHSA M CBOMCTB KOpHEW. Berumcie-
HUE U CPAaBHEHUE KOPHEH, BBINOJIHEHHE NMPUKUIAKU 3HAYEHUS] KOPHS.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHU, COMEPKAILIUX
pajuKabl.

Brimmonnenue pacyetoB mo Gopmysam, COAEpKaIllUM PaauKalbl, OCy-
LIECTBISAS ~ HEOOXOAMMBIE  IOACTAHOBKM M IIPeoOpa3oBaHUS.
Ornpenenenre paBHOCUJIBHOCTH BBIPAXEHUN C paaukaiamu. Pemenue
UPPALMOHATIBHBIX YPaBHEHUH.

O3HaKOMJICHHUE C TOHATHEM CTEIIEHU C JEHCTBUTEIbHBIM [10Ka3aTEIIEM.
HaxoxneHue 3HaueHUN CTENEHU, HUCIOJb3ys IMPU HEOOXOIUMOCTU
MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbiBaHUE KOPHS N-i CTENEHU B BHUJE CTENEHU C IPOOHBIM MOKa-
3aTesieM U Ha00OpOT.

dopMynHpoOBaHUE CBOMCTB CTeNeHel. Boluucienue creneHeil ¢ pa-
IIMOHAJIbHBIM [IOKA3aTeJIeM, BBINOJIHEHWE MPUKHUIKH 3HAYEHUs CTe-
[IEHU, CPAaBHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUI, COIAEpKAILIUX
CTENEHM, IPUMEHSISI CBOMCTBA. Pelienne nokasaTenbHbIX ypaBHEHUN.
O3HakoMJIEHHE C TPUMEHEHHEM KOPHEW M CTENeHEeW NpU BBIYUCICHUU
CpPEHUX, [EJIEHUU OTpPe3Ka B «30JIOTOM CEYEHHMW». Pemienue
MPUKJIAJIHBIX 33]1a4 Ha CJI0)KHBIE MPOIIEHTHI

[IpeoOpa3oBanue anre-

BrimonHenne npeoOpa3oBaHUil BBIpaXKEHUM, NpUMEHEHHE (HOopmy,
CBSI3aHHBIX CO CBOWMCTBAMU CTETECHEN U JTorapudMoB.

Opanueckux »

P— Omnpenenenne 00JaCTH JTOMYCTUMBIX 3HAYEHUN ngrapHQ)Mqucxoro
BhIpakeHUs. Perenne norapuMu4eckux ypaBHEHHI

OcHoBBI

TPUTOHOMETPUHU

OCHOBHBIE TOHATUSA

N3yueHnne paanaHHOrO METOJA W3MEPEHHMs YIJIOB BpAIlEHUS M HX
CBSI3M C TpaaycHOM wmepoil. M3o00paxeHue yrjioB BpalleHUs Ha
OKPY’>KHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOIOKEHHEM.
dopmynupoBaHHUE OIpeIeNeHU TPUTOHOMETPUYECKUX (PYHKIUHM 1ist
YIJIOB MOBOPOTAa M OCTPBIX YIJIOB IMPSIMOYTOJIBHOTO TPEYIOJbHHUKA H
00BSICHEHUE UX B3aMMOCBSI3U

OCHOBHBIE TPUTOHOME-
TPUYECKUE TOXKIECTBA

[IprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB ISl BBIUKC-
JICHHs 3HAYeHUH TPUTOHOMETPHUECKUX (DYHKIIMIH 1O OTHON U3 HUX

[Ipeo6pa3zoBanus mpo-
CTEHIINX
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

N3ydyeHne OCHOBHBIX (OpMYJ TPUTOHOMETPHUU: (POPMYIBI CIOKEHUS,
yIIBOCHHUS, TPEOOPa30BaHUsI CyMMbI TPUTOHOMETPUYECKUX (YHKLUH B
IIPOU3BEICHUE W IIPOMU3BEACHHS B CyMMY M IPUMEHEHHE IIPU BBI-
YUCJICHUHU 3HAYEHUS] TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIIPOILLEHUS
€ro.




O3HaKOMJIEHUE CO CBOMCTBAMM CHMMETPUHU TOYEK HA €IMHUYHOMH
OKPYKHOCTH M TPUMEHEHHE UX ISl BBIBOAA (DOPMYIT TPUBEICHHS

[Ipocreiiie TpUTrOHO-
METPUYECKUE YypaBHE-
HUS U HEpAaBEHCTBA

Pemenue no ¢hopmynaM U TPUTOHOMETPHUUECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUUECKUX YPABHEHUM.

[Ipumenenue oOIIMX METOIOB pEIIEHUs ypaBHEHHWIl (IIpUBeIEHUE K
JUHENHOMY, KBaJpaTHOMY, METOJ pa3JIOKEHHUsS HAa MHOXXWUTENH, 3a-
MEHBI TIEPEMEHHOM) MPHU PEIIeHUU TPUTOHOMETPHUUECKUX YpaBHEHHIA.
YMeHue oTrmedarh Ha Kpyre pelieHHsl MPOCTEHIINX TPUTOHOMETPH-
YECKHUX HEPABEHCTB

Apxkcunyec,
apKKOCUHYC,
apKTaHI€HC Yucia

O3HaKkOMJIEHHE C TIOHSATHEM OOpAaTHBIX TPUTOHOMETPHUYECKUX (YHK-
LUH.

W3yuenune ompeneneHuil apKcUHyca, apKKOCHHYCa, apKTaHTeHca
yucia, (GOpMyIHMpOBaHUE UX, W300pakeHHE Ha €AMHUYHOM OKpYX-
HOCTH, IPUMEHEHHE NIPY PEIICHUU YpaBHEHUH

DyYHKIUU, UX CBOMCTBA
U rpaduku

O3HaKOMJIEHHE C MOHATHEM NEPEMEHHOH, MpUMepaMH 3aBUCHUMOCTEMN
MEXy IEPEMEHHBIMHU.

O3HakoMJIEHHE C MOHATHEM IpaduKa, ONpPEesICHUE IPUHAIEKHOCTH
Touku Tpauky QyHkuuu. OmnpeneneHue no ¢opmyse mpocreimeit
3aBUCUMOCTH, BUAa ee Tpaduka. Beipaxkenue mo dopmysne oxHOU
IIEPEMEHHOM uepes Apyrue.

OsHakomsieHHE C ompenencHueM (yHKUuH, (HOPMYIHUPOBAHUE €rO.
HaxosxneHue o6acTu onpesenaeHus 1 006JacTy 3HaueHu QyHKImuu

QyHKIUN.

[TonsTue 0
HEINPEPBIBHOCTH
byHKIIUN

CpoiictBa  (QyHKIUH.
I'papuueckass  uHTEp-
nperaius.  [Ipumepsr
(GYHKIMOHATIBHBIX — 3a-
BHCHUMOCTEN B

PCAIBbHBIX ITpOoNHECCax U
SIBJICHUAX

O3HakoMJieHHE ¢ IIpUMepaMu (QYHKIMOHAJIBHBIX 3aBUCUMOCTEN B pe-
aJIbHBIX NTPOLIECCAX U3 CMEXKHBIX TUCLUIUIMH.

O3HakoMJIEHHE C JI0Ka3aTelIbHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOWCTB JINHEHHON M KBaJpaTU4YHON (QyHKIUI, IpOBeAeHUE HCCIen0-
BaHMs JIMHEWHOM, KYCOUHO-TUHEWHOH, MPOOHO-IMHEMHOW M KBajpa-
TUYHOM (yHKUMH, mocTpoeHue ux rpagukos. IlocTpoeHune u ureHue
rpaduxoB Gynkuuii. MccnenoBanue GyHKInM.

CocraBneHue BUI0B (YHKLUH 110 JaHHOMY YCJIOBUIO, pellleHUe 3a1a4
Ha DKCTPEMYM.

Beinonnenue npeobpazoBanuil rpaduka GpyHKuuu

OO6paTHble QyHKIUU

W3yuenne moHATHS OOpaTHOW (QYHKIMH, OMpeIesieHHe BHIA H TIO-
cTpoeHue rpadpuka oOpaTHOW (QYHKIUHM, HAaXOXKJIEHHE ee O0JIaCTH
onpezeneHuss U obmactu 3HaueHUd. [IpumeHeHHe cBOMCTB (QyHKUUMI
pU HUCCIENIOBAaHUM ypaBHEHUH M pEIICHUM 33Jad Ha HKCTPEMYM.
O3HAaKOMJICHHUE C TOHSITHEM CIO0XHOW QYyHKIIUN

CrenenHble, IOKa3a-
TeJbHbIE, JOorapudmMu-
YecKue M TpPUTOHOMe-
Tpu4yecKkue  (PyHKIUH.
OOpatHble TpUTOHOME-
TpudecKkue QyHKIMU

Bbruucnenne 3HaueHMid (QYHKIMA 1O 3HAYEHHUIO apryMeHTa.
Omnpenenenne MoJI0XKEHUS TOYKH Ha Tpaduke Mo ee KOOpAUHATaM U
HA000pOT.

Hcnonp30BaHue CBOMCTB (YyHKIMH ISl CpaBHEHUSI 3HAYEHH crerie-
HEl 1 norapu@moBs.

[TocTpoeHue rpauKoB CTENEHHBIX U JOTapUMUUYECKUX (PYHKIIHIM.
Pemenue moka3aTenpHBIX W JIOrapu(MUUYECKUX YpaBHEHHH W Hepa-
BEHCTB I10 U3BECTHBIM aJITOPUTMAaM.

O3HakoMJIEHHE C TIOHATHEM HEMpEepbIBHON MepuoaudecKoi GyHKIuy,
(GopMynupoBaHUE CBOWCTB CHHYyca M KOCHHYCA, IOCTPOCHHME WX
rpauKoB.

O3HakoMJIEHHE C TOHSATHEM TapMOHMYECKUX KojeOaHUi U MpUMepamMu




FapMOHUYECKHUX KOJICOAHUH ISl ONMCAaHUs MPOLECCOB B (pU3MKE U
JOpyrux o0jacTsax 3HaHUS.

O3HakoMJIEHHE C TOHSATHEM pa3pbIBHOW NEPUOANYECKON (YHKIMH,
(dbopMynupoBaHUE CBOMCTB TAaHT€HCA W KOTAHTEHCA, MOCTPOCHUE HX
rpaduKoB.

[TpumeHeHue cBOMCTB (DYHKIMIA U CPABHEHUS 3HAUEHUI TPUTOHOME-
TPUYECKMX (YHKLIMH, PpEIIeHUS TPUTOHOMETPUYECKUX YpaBHEHH.
[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPHUECKUX (DYHKUIUH |
olpeielieHue 1o rpadukam ux CBOMCTB.

Beinonnenne npeobpa3zoBanus rpagKoB

Hauana
MaTEMATHYECKOTO
a”HaJmM3a

TlocnenoBarensHOCTH

O3HakoOMJIEHHE C TOHATUEM YHCIOBOW IOCIIEAOBATEIBbHOCTH, CIOCO-
Oamu ee 3aJaHusl, BEIYUCICHUSMH €€ YICHOB.

O3HakoMJIeHME €  IOHATHEM IpeAeia  IOCIeJ0BaTeIbHOCTH.
O3HaKOMJIEHHE C BBIYHCIEHUEM CYMMBbI OECKOHEYHOIO YHCJIOBOTO
psiia Ha MpUMeEpe BBIYMCICHHUS CyMMBI OSCKOHEYHO YOBIBAIOIICH I'e€O0-
METPHYECKOH MPOTPECCHHU.

Pemenue 3amay Ha mpuMeHeHHE (OPMYIIBI CYMMBI O€CKOHEYHO YOBI-
BAIOIEH T€OMETPUIECKON POrpeccuu

[IpousBogHass u  ee
IIPUMEHEHNE

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOMN.

Wzydenue u GopMynupoBaHHE €€ MEXaHUYECKOTO U FEOMETPHUECKOTO
CMBbICJIa, U3YUYEHHUE aIrOpUTMa BBIYMCIICHUS IPOU3BOIHOM Ha IpUMepe
BBIUMCJICHUS] MTHOBEHHOM CKOPOCTH U YIJoBoro kod3dduimenra
KacaTeJIbHOM.

CocraBneHue ypaBHEHHUs KacaTeabHOM B 00IIEM BU/IE.

VYcBoenne mnpaBmwin  auddepeHIupoBaHus, TaOIHUIBI TPOU3BOIHBIX
AJIEMEHTApHbIX (QYHKLUMH, NpUMeHeHHe A JuddepeHIupoBaHus
(GyHKIHMH, COCTaBIIEHUSsI yPAaBHEHUS KacaTeJIbHOM.

W3yueHune TeopeM O CBSA3M CBOMCTB ()YHKLIHMU M MPOU3BOIHON, (op-
MYJUPOBKa UX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOJHON MCCeNOBaHUS (DYHKIMH, 3a-
TaHHOM (OPMYIIOM.

YcTaHOBIIEHHE CBS3M CBOWCTB ()YHKLMH M MPOU3BOJHONW MO UX TIpa-
bukam.

[IpumeHeHre NPOM3BOJHOW [UIA PEIIEHUS 3aJad Ha HaXO0XKJIECHUE
HauOO0JIbIIIEr0, HAMMEHBIIIET0 3HAYCHHS U Ha HaX0XKJIEHUE SKCTpEMyMa

IlepBooOpazHas u
HHTETpal

O3HakoMJIEHHE C TIOHATHEM HHTErpalia 1 nepBooOpa3Hoi.

W3ydeHnue mpaBuiia BEIYUCICHHS IEPBOOOPA3ZHON U TEOPEMBI
Herotona— Jleiibnuna.

Pemenue 3a1ay Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOJHOM, BBHIYHC-
JIeHHe TIepBOOOpa3HOM 1Sl JaHHON (QYHKIINH.

Pemenue 3agau Ha MpUMEHEHHWE MHTErpajia JAjs BbIUKCICHUS (U3U-
4EeCKUX BEJIUYMH U IUIOMIAEN

YpaBHeHUs u
HEPABCHCTBA

YpaBHEHHUS U CUCTEMBI
YpaBHEHU

HepasencrBa u cucre-
MBIl  HEPaBEHCTB  C

O3HakoOMJIEHHE C MPOCTEHIIMMU CBEIACHHUSIMH O KOpHSAX anreOpande-
CKMX YpPaBHEHMi, MOHATUAMM HCCIEAOBAHUS YPAaBHEHHM U CHUCTEM
YpaBHEHUM.

N3ydenune Teopun paBHOCWJILHOCTH YpaBHEHUH U ee mpuMeHeHus. [lo-




ABYMA IEPEMCHHBIMHA

BTOPEHME 3aIIUCH PELLIECHHs] CTaHIAPTHBIX YPaBHEHUH, IPUEMOB ITPe00-
pa30BaHMs YpPAaBHEHMM Ui CBEICHHS K CTAHJAPTHOMY YPaBHEHUIO.
Pemenne panMOHaNBHBIX, HMPPALMOHAIbHBIX, IIOKa3aTEJIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

Vcnonb3oBaHue CBOMCTB M IpadMKOB (YHKUMH JUIsl pelIeHUs ypaB-
HeHUM. [I0BTOpeHNrE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.

Pemienue ypaBHeHM ¢ IpUMEHEHUEM BCEX NMPHEMOB (Pa3yIoKEHUs Ha
MHOXHTEJIH, BBEIEHHUS HOBBIX HEU3BECTHBIX, IOJICTAHOBKHU, Trpadu-
YECKOTO METO/1A).

Pemenue cucreM ypaBHEHUH ¢ NPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HakomiieHHE C OOLIMMM BOIIPOCAMM pEILIEHUs HEPaBEHCTB U
UCTOJIb30BAaHUE CBOMCTB M TpapuKoB (DYHKIUH TMpH pelIeHUH
HEpaBeHCTB. PelieHue HEpPaBEeHCTB M CHCTEM HEPABEHCTB €
NPUMEHEHHEM Pa3IIMYHBIX CIIOCOOOB.

IIpuMeHeHnEe MaTeMaTUYeCKUX METOJOB JUIsl PELIEHUS COLEpKaTelb-
HBIX 3aJa4 M3 pa3JInyHbIX oOiacTell HayKu M NpakTuku. MHTepmnpe-
TUPOBAHUE PE3YIbTATOB C YYETOM PEAJIbHBIX OTPaHUYEHUN

DNeMEeHThI
KOMOWHATOPHKH,
TEOPUU BEPOSATHOCTEN
U CTaTUCTUKH

OcHoBHBIE MTOHSATHS
KOMOHWHATOPUKH

W3ydyenue npaBuiga KOMOMHATOPUKM U NPUMEHEHHE IPU pPELIECHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a7ad METOIOM Iepebopa M MO MPaBUITY
YMHOXKEHHUS.

O3HakoMJIEHHE C MOHATUSMM KOMOWHATOPHKHU: pa3MELIEHUSIMHU, CO-
YeTaHUsIMM, TepecTaHOBKaMM U (OpMyJlIaMu A MX BBIUUCIICHUS.
OObsicHeHHe U NpUMeHeHHe (HOPMYJT JJIsi BBIUMCICHUS pa3MeEIIeHUH,
NIEPECTAaHOBOK M COUYETAaHUH MU PELICHUM 3a/1ad.

O3znakominenne ¢ O6uHomoMm HprloToHa u TpeyronbHukoMm [lackans.
Pemienue mpakTHyecKux 3a/1a4 ¢ MCIOJIb30BAaHUEM MOHATHH U MpaBuil
KOMOMHATOPUKH

OneMEHTHBI
BEPOATHOCTEMN

Teopun

N3yyeHue KIacCUYECKOroO OIpPEACIIEHUs] BEPOSTHOCTH, CBOMCTB BEPO-
ATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMmoTpeHune npuMepoB BBIYUCIICHUS BEpPOATHOCTEN. Pelenne 3anay
Ha BBIYUCIIEHHUE BEPOSATHOCTEN COOBITHI

IIpencrasnenue
JTAHHBIX (Tabnuibl,
Juarpammbl, TpapuKu)

O3HaKOMJIEHHE C IPEICTaBICHUEM UYMCIOBBIX JIAHHBIX U MX XapakTe-
PUCTHUKaMHU.

Pemenne mnpakTHUecKuX 3ajlad Ha OOpaOOTKY YHMCIIOBBIX JIaHHBIX,
BBIYNCIICHHE UX XapAKTEPUCTHUK

['eomerpus
IIpsmble u uiockocTy B | @opMynMpoBKa M IMPUBEAECHUE J10KA3aTEIbCTB NIPU3HAKOB B3aWMHOIO
IIPOCTPAHCTBE pacCIONOKEHU NPSMBIX U IJIOCKOCTEN. Pacrio3HaBaHne Ha yepTekax u

MOJEIIAX PA3JIMYHBIX CIIy4acB B3aMMHOI'O DPACIOJIOKECHUS IPSAMBIX U
IIJIOCKOCTEN, apryMEHTHPOBAHHUE CBOUX CyXJeHH. DopmynupoBaHue
ONpENENCHUN,  IPU3HAKOB U CBOMCTB  IApaUICIBbHBIX U
MEPHEHAUKYIISIPHBIX IUNIOCKOCTEH, IBYTPAaHHBIX U JIMHEMHBIX YIJIOB.
BelltonHEHNE NTOCTPOCHHUS YIIIOB MEXKAY NPAMBIMH, IPSIMOU U IUIO-
CKOCTBI0, MEKY IFIOCKOCTSIMU T10 OIIMCAHUIO U PACIIO3HABAHUE UX

Ha MOJEIISX.

IIpuMeHEHNE NPU3HAKOB M CBOWCTB PACHOJIOKEHUS MPSIMBIX U ILJIO-




CKOCTEH IpH pEIIeHUH 3aa4.

N300pakeHre Ha PUCYHKAaX M KOHCTPYMPOBAaHUE HAa MOJEIAX Iep-
NEHAUKYJISIPOB U HAKIOHHBIX K IUIOCKOCTH, MPSAMBIX, MapauIeIbHbIX
IUIOCKOCTEH, YIIIOB MEXIYy NPSMOW M TUIOCKOCTBIO M OOOCHOBaHHE
MOCTPOCHUS.

Pemienne 3amad  HAa  BBIYMCICHHWE TEOMETPHUYECKUX  BEIHYHUH.
OnuceiBaHUE PACCTOSHUSA OT TOYKHU [0 IUIOCKOCTH, OT MPAMOM 10
IUIOCKOCTH, MEXAY IUJIOCKOCTSAMH, MEXKIY CKPEHIMBAIOIIUMHUCS
OPSIMBIMU, MEXAY MPOU3BOJIBHBIMU (UrypaMud B IPOCTPAHCTBE.
®opMynupoBaHHE M JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHIX
(Teopem cyIiiecTBOBaHMs, CBOMCTBA).

N300paxeHne Ha 4epTekax M MOJENSIX PAacCTOSHUS U 000CHOBaHUE
CBOMX cyxJeHud. OrnpenereHre M BBIUYKUCICHHE PACCTOSHUM B IMpPO-
ctpanctBe. [lpumenenne ¢hopmysa u TeopeM IUIAaHUMETPHU IS perie-
HUS 33]a4.

O3HaKkOMJICHHE C TIOHSTHEM IapauIeIbHOTO MPOCKTHPOBAHUS U €T0
cBoiictBamu. PopMyIHpOBaHUE TEOPEMBI O IJIOMIAAN OPTOrOHAIBHOU
MPOEKIIMA MHOTOYTOJIbHUKA.

[Tpumenenue Teopuu [jisi 0OOCHOBAHMS MOCTPOCHHUN W BBIYMCICHUM.
ApPryMEHTHPOBaHHE CBOUX CYXJCHHH O B3aUMHOM pPaCIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX (QUTYD

MHororpanHuku

Onucanue M XapakTEpUCTUKA PA3JIMYHBIX BHUJAOB MHOI'OIPAHHUKOB,
MEPEYUCIICHNE UX PJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOIPAaHHUKOB U BBIIIOJIHEHUE MOCTPOEHUS Ha U30-
OpakKeHUSIX U MOJIEJIIX MHOTOTPAHHUKOB.

Bbruncnenue JIMHEHHBIX 3J€MEHTOB U YIJIOB B IPOCTPAaHCTBEHHBIX
KOH(pUTypauusx, apryMEeHTUPOBaHUE CBOMX CYXICHUH.
XapakTepucTuka U H300paK€HHE CEUYEeHMs, pa3BepTKU MHOIOrpaH-
HUKOB, BBIUMCIICHHE TUIOIAIEN TTIOBEPXHOCTEH.

[Toctpoenue npocTeimnx cedeHui KyOa, mpu3Mmbl, nupamuasl. [lpu-
MEHEHUE (aKTOB U CBEJCHUN U3 TNIAHUMETPUH.

O3HakoMJIEHHE C BUJAMU CHUMMETPUU B MPOCTPAHCTBE, (HOPMYITUPO-
BaHUE OIpEACICHUN M CBOMCTB. XapaKTepUCTHKAa CHUMMETPUHU Tel
BpallleHUs] U MHOTOTPaHHUKOB.

IIpumeHeHHe  CBOWMCTB  CHMMETPUM  IIpU  pELIEHHH  3aj]ad.
Hcnonp30BaHne MPUOOPETEHHBIX 3HAHUW NIl UCCIIEIOBAHUSI U MOJie-
JIMPOBAHUS HECIIOXKHBIX 33]1a4.

N300paxkeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIMOJIHEHHE PUCYHKOB
10 YCJIOBUSIM 3aJa4

Tena wm mnoBepxHOCTH
BpalllCHUs

O3HakoMJIEHUE C BHJIaMH TEJl BpalleHus, GopMyInpoBaHUEe WX OIMpe-
JICJICHUI M CBOMCTB.

DopMyITUPOBAHUE TEOPEM O CEYEHUH IIapa MIOCKOCTHIO U TNIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTtepucTuka U u300pakeHue TeJ BpalleHHs, UX pa3BepTKH, Ce-
YCHMUS.

Pemenue 3aga4 Ha MOCTPOCHUE CEUYCHHM, BHIUUCIECHUE JIJIMH, PACCTO-
SHUM, yII0B, miomanei. [IpoBeneHne n0Kka3aTenbHbIX PacCyXIACHUN
P PEIICHUH 3a/1a4.

[IpuMeHeHre CBOICTB CUMMETPHUH TMPH PELICHUH 3a/ad Ha Tejla Bpa-
IIEHUs, KOMOUHALINIO TEl.

W300paxxeHre OCHOBHBIX KPYIJIBIX TEI W BBIMIOJHEHUE PUCYHKA IO




YCJIOBHIO 3aJa49u

N3mepenus
reoOMeTpHUU

O3HakoOMJICHHE C MOHATHUSAMM IUIOMAAd M 00beMa, aKCHOMaMU U
CBOMCTBaMH.

Pemenne 3aay Ha BBIYHMCICHUE TUIOIMIACH TUIOCKUX (pUTyp C mpuMe-
HEHHEM COOTBETCTBYIOMUX (opMyaT U (AKTOB U3 TUIAHUMETPUHU.
W3ydeHne TeopeM O BBIYHCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEII,
pelieHre 3ajad Ha MpUMEHEHHE (OPMYJI BBIYUCICHHS OOBEMOB.
N3zyuenne GopMyn A BBIYMCICHUS IUIOIIAACH MOBEPXHOCTEH MHO-
TOTPaHHUKOB U TEJI BPAILICHUS.

O3HakoMJIEHUE C METOJOM BBIYMCIICHUS IUIOMAAM TOBEPXHOCTHU
cheprl. Pemenue 3amay Ha BBIUMCICHHUE IUIOMIACH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatsr
BEKTOPHI

O3HakoMJIEHUE C MTOHATUEM BeKTOpa. M3yueHne AeKkapTOBOM CUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, IOCTPOCHUE IO 3aJaHHBIM KOOpPIMHATAM
TOYEK M IUIOCKOCTEH, HaxO0KJIE€HHE KoOopAMHAT Todyek. HaxoxaeHue
YpaBHEHUW  OKPYXHOCTH, c(epbl, IJIOCKOCTH. Brruncienue
PACCTOSIHUN MEXAY TOUKaMHU.

N3ydeHue CBOWMCTB BEKTOPHBIX BEJIIMYMH, MPaBUJI PA3JIOKECHHUS BEK-
TOPOB B TPEXMEPHOM IPOCTPAHCTBE, IMPABUII HAXOXKIACHHUS KOOPAUHAT
BEKTOpa B MPOCTPAHCTBE, MPABUJI JICHUCTBHUI C BEKTOPAMH, 3a1aHHBIMH
KOOpJMHATaMH.

[IpuMmeHeHne Teopun MpH PELICHUU 3a7a4 Ha JEHCTBHUS C BEKTOPAMH.
N3yueHue ckaisipHOro MPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO YpaB-
HEHUS MPSIMON U TUIOCKOCTH. [IprMeHeHne Teopun npu penieHuu 3a-
Jlay Ha JCHCTBUSA C BEKTOPAMH, KOOPJAUHATHBIM METOJ, IPUMEHEHUE
BEKTOPOB JUISl BBIYMCJICHUS BEJIWYMH YIJIOB M PACCTOSIHUU.
O3HakoMJIEHHE C JOKa3aTeIbCTBAMH TEOPEM CTEPEOMETPUM O B3a-
MMHOM PACHOJIO)KEHHH NPSIMBIX M IUIOCKOCTEH € HCHOJIb30BAHUEM
BEKTOPOB

BBE/JIEHHE

Copepxanue y4eOHOro npeamera

MaremaTtuka B HayKe, TEXHHKE, OHKOHOMHUKE, HH(OPMAIIMOHHBIX
TEXHOJIOTUSIX W TNPAKTUYECKON JedarenbHOCTH. llenm u 3amaum u3ydeHus
MaTeMaTUKH npu ocBoeHnM cnennainbHocten CIIO.

Pa3nen 1 Pa3BuTtHe MOHATHS O YUCIIE.

Tewma 1.1 JleiictButenbabie yncna. [IpubnvkeHHbIE BEIYUCICHUS .

[{enbie 1 panroHANIBHBIC YKca. JleficTBuTenbHBIC yncia. [Ipubamkenne
JIEUCTBUTEIBHBIX YMCENT KOHEYHBIMU JACCITHYHBIMU Npo0simu. [IpubmmkeHHbIe

BBIYHCJICHUS.

[TorpemHocTu TpubOIMKEHNH W BhIUMCICHUH. [IpakTuyeckue mpUEMBI
BBIYMCJICHUHN C IPUOIMKEHHBIMU JJAHHBIMU.

Brruuciienve 3HaueHNN BBIPAKCHU M.

[Ipaktuueckoe 3ansitue Ne 1. Apudmerndeckue nelcTBUS HAJ YUCIAMHU,

HaXO0XJICHUC

HpI/I6JII/I}K€HHBIX 3HAYCHUM BCIIMYHMH )41 HOl"pCHIHOCTGI‘/JI




BBIYMCIICHUN (a0COMIOTHOW M OTHOCUTENBbHOW), CpaBHEHHUE YHUCIIOBBIX
BBIPAKCHU M.

Tema 1.2 KoMIuiekcHbIEC YHCIIa.

Omnpenenenus  KOMIUIGKCHOTO — uucna.  AnreOpanyeckas  ¢opma
KOMIUIEKCHOTO 4ucia. ['eoMeTpuueckoe H300paKeHUE KOMILUIEKCHBIX YHUCET.
JleficTBuss Haa KOMIUIEKCHBIMA YHCIaMU B ajreOpamdeckoil  ¢opme.
[TokazarenpHast gopma komIuiekcHOTo uucia. Popmyna Oiinepa. JleicTBus
HaJl KOMIUICGKCHBIMU YHCJIaMH B TMoOKa3areibHou (opme. I[Ipumenenue
KOMITJIEKCHBIX YHCENT B pacueTe (PU3NICCKUX BEITHUNH.

[IpakTuueckoe 3anarue Ne 2. ['eomeTpuueckoe u300pakeHUE
KOMIUJIEKCHBIX — YMCE. JleiicTBe HaJ KOMIUIEKCHBIMH 4YHUCJIaMH B
anrebpanyeckoit hopme.

[Tpaktuueckoe 3anarue Ne 3. JleiicTBHE HAJ KOMIUIEKCHBIMU YHCJIaMU B
nokazaTejabHou hopMme.

IIpaktuueckoe 3anathe Ne 4. PemieHue 3agady Ha HaXO0XJICHHUE
KOMIUICKCHBIX KOpPHEH ypaBHEHUM C IEUCTBUTEILHBIMU KO3 HUITUEHTAMH.

Paznen 2 YpaBHeHUs 1 HEpaBEHCTBA

YpaBHEHUSI W CHUCTEMBl YpaBHEHMH. PanvoHanbHBIE ypaBHEHUS U
CHUCTEMBL.

PaBHOCMIBHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM.

OCHOBHBIE PUEMBI UX pELICHUs (Pa3I0KEHUE Ha MHOKUTENH, BBEJCHUE
HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, IPAPUUECKUNA METO).

HepaBencrBa. PanumonanbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI HX
peLeHus.

Hcnonb3oBanne CcBOMCTB W rpadukoB GYHKIMA TIpU  PEIICHUU
ypaBHEHUN W HepaBeHCTB. Meroan uHTEepBasioB. M300pakeHue Ha
KOOPAMHATHOM IIOCKOCTH MHOKECTBA PEIICHUNM YPaBHEHUN W HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CHUCTEM.

[IppuMeHEHnE MaTEMAaTHYECKUX METOJIOB JJISl PELIEHUS CONEPIKATEIBbHBIX
3a/1a4y U3 pa3auvHbIX 00JacTeil HAYKH U MPAKTUKHU.

HNHTtepnperanys pe3yibraTa, y4eT peaabHbIX OTPAHUYEHU .

[Ipaktnueckoe 3ansitue Ne 5 . KopHu ypaBHeHMiI. PaBHOCHIIBHOCTB
ypaBHeHuil. [Ipeobpa3oBaHue ypaBHEHUH.

[TpakTueckoe 3ansitue Ne 6 . PaninoHanbHble ypaBHEHHS U HEPABEHCTBA.
OCHOBHBIE IPUEMBI KX PEIICHUS.

[TpakTrueckoe 3amstue Ne7. lcmonb3oBaHHME CBOWCTB M Tpa(UKOB
GyHKIIMM TIpU PEIICHWH YpPaBHEHWM W HEpaBeHCTB .PemieHne HepaBEeHCTB
METOJIOM UHTEPBAJIOB.

[IpakTueckoe 3aHatre Ne8 OCHOBHbIE MPHUEMBI PEIICHUS YPABHEHUHU.
Pemrenue cucreM ypaBHEHUH .



Paznen 3. @ynkuuu u rpaguku.

Oynkuuu. O6sacTh ONpefeNeHUus U MHOXECTBO 3HAYEHW; rpaduk
(YHKIMM, MOCTpOEHHE TIpaduKOB (QYHKUMH, 3aJaHHBIX Pa3INYHBIMU
croco0amu.

CpoiictBa  QyHKuMH. MOHOTOHHOCTb,  YETHOCTb,  HEUYETHOCTH,
OTPaHUYEHHOCTh, MEPUOANYHOCTh. [IpOMEXyTKM BO3pacTaHus U YObIBaHUA,
HaumOoJblllee W HaWMEHBIIEe 3HAUYCHHUs, TOUYKH B3KcTpemyma. ['paduueckas
uHTeprpeTanus. [Ipumepbl (yHKIIMOHATBHBIX 3aBUCHUMOCTEH B pealbHBIX
mporeccax H SBJICHHMSIX. ApH(PMETHUECKHE Omepanud Haja (QyHKIUAMU.
Crnoxnas ¢pyakius (kommnosunus). [louarue o HempepbIBHOCTH (QYHKITUH.

OO6patubie QyHkiuu. OOnacTe omnpeAesNeHus W 00JacThb 3HAYCHUU
oOpatHoi QpyHkiuu. ['paduk o6paTHO GHYHKIIUU.

Omnpenenenus GyHKIUN, UX CBOMCTBA U TpapUKH.

[TpeoOpa3zoBanus rpapukoB. [lapamienpHblii HEpeHOC, CUMMETpPUS
OTHOCUTEJILHO OC€Hd KOOpAMHAT W CHUMMETPHUsl OTHOCHUTEIBHO Hayaia
KOOpPAMHAT, CUMMETPUSI OTHOCUTENIBHO MPSMOM Y= X, pacTshDKEHHE U CKaThe
BJIOJIb OCEN KOOPAMHAT.

[Ipaktnueckoe 3anstue Ne O Ilpumepsl 3aBHCUMOCTEH MEXKIY
MEPEMEHHBIMH B peajbHBIX MPOIECCaxX U3 CMEXHBIX AUCHUIUINH. OnpenencHue
¢ynkuuii. [Toctpoenue u urenne rpaukoB QyHKIIUIA.

[Ipaktnueckoe 3anstue Ne 10 HccnenoBanue ¢ynkumii. CBoicTBa
JUHENHOM, KBaIpaTUYHOM, KYCOUHO-TUHEHHON U IPOOHO-IMHEUHON (DYHKIIMIA
.HempepriBHbie 1 nepuoanyeckue GyHKITUH.

[Tpaktuueckoe 3anstue Ne 11 OOparHbie (GYHKIMW W UX TpaduKH.
[IpeoOpazoBanus rpaduka QyHKIUH.

Paznen 4. Kopuu, crenenu u jorapudmel.

Kopau u crenenu. KopHu HaTypaJibHOM CTENEHM W3 4YUCIA U HX
cBorictBa. CTeneHu ¢ palMOHAJIbHBIMU MOKAa3aTeNsIMU, UX cBoicTBa. CTeneHu
C JIEUCTBUTEIbHBIMU TOKazaTeasiMu. Ceoticmea cmeneHu ¢ 0elucmeumenbHbiM
noxasamenem.

Jlorapudm. Jlorapudm uncina. OcHOBHOE J0rapupMUUECKOe TOKIAECTBO.
Hecstuunble W HarypaibHble Jorapudmel. IIpaBuna  gelictBuil ¢
norapudmamu. [lepexos kK HOBOMY OCHOBaHHIO.

[IpeoOpa3zoBanue anrebOpanyeckux  BblpakeHuil. [IpeoOpa3zoBanue
pallMOHAJIBHBIX,  WPpallMOHAJIBHBIX  CTEMEHHBIX,  I[IOKAa3aTeJbHBIX U
norapu(GMUUECKUX BBIPAKCHHM.

IIpaktuueckoe 3anatue Ne 12. BpiumcieHue M CpaBHEHHE KOPHEH.
BrinonHeHne pacueToB ¢ paguKanamu .

[Ipaktueckoe 3anstue Nel3. PemieHue vppanvoHaNbHBIX YpaBHEHUI.
Haxoxnenue 3HaueHnil CTENEHEN ¢ pallMOHAIbHBIMU ITOKA3aTEISIMU.

[Tpaxktuueckoe 3anarue Nel4 CpaBuenue crteneHeit. [IpeobpazoBanus
BBIPAKEHUI, COAEPIKAIINX CTETICHHU.

[Tpaktrueckoe 3anstue NelS Penienre nokasaTenbHbIX YPaBHEHUM



ITpaktueckoe 3ansatue Nel6 IlocTpoeHne rpauKoOB CTENEHHBIX,
[IOKa3aTENbHBIX U JIOrapu(pMUIECKUX (PyHKINN.

[TpakTnueckoe 3amanue Nel7. BprunciaeHne U cpaBHEHUE Jorapudmos.
JlorapugmupoBaHue U NOTEHUMPOBAaHUE BbIpakeHUH. [IpakTuueckoe 3aHsATHE
Nel8.Pemenue norapupmMudeckux ypaBHEHUH.

Pa3nen 5. OCHOBBI TPUTOHOMETPHH.

Tema 5.1 ToxxaecTBeHHBIE TIPe0OpPa3OBAHUS

Pannannas mepa yrna. BpamarensHoe aBuwxeHue. CHUHYC, KOCHHYC,
TaHT€HC U KOTaHTeHC uwuciia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECCTBA.
®opwmynbl npuBeacHUuss. Popmysl cinoxeHus. @opmysl ynBoeHuss. Popmyiibl
MOJIOBUHHOTO yTJIA.

[IpeoOpazoBanHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUM.

[IpeoOpazoBaHue  CyMMbl  TPUTOHOMETPUYECKHMX  (PyHKIHMI B
IIPOU3BEJICHUE U IIPOU3BEICHUA B CyMMY. BbIpaxeHHE TPUTOHOMETPUUYECKUX
GbyHKIIMN Yepe3 TaHTeHC MOJIOBUHHOTO apryMEHTA.

IIpaktuueckoe 3amanue Nel9 PanuaHHbIA METOJ HM3MEPEHHUS YTJIOB
BpAILIEHUS U CBSI3b C TPATYCHON MEPOH.

[Ipaktnueckoe 3amanne Ne20  OCHOBHBIE  TPUTOHOMETPUUYECKHUE
TOXJECTBA, (OPMYJIBI CIOXKEHHS, YABOEHUS, NPeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUUECKUX (PYHKIMA B MpPOU3BEACHUE, NpeoOpa3oBaHuE IIpo-
W3BEJICHUS] TPUTOHOMETPUUYECKUX (PYHKIIUM B CyMMY.

Tewma 5.2 CpolicTBa U rpa)uKu TPUTOHOMETPUUECKUX (DYHKIIHIA.

CaoiicTBa 1 rpaduKu CUHYCa, KOCUHYCa, TAHTEHCA ¥ KOTaHTeHCA.

OOpatHble TpUTOHOMETpUYECKHME (GYHKIUU: apKCUHYC, apKKOCHHYC,
ApPKTAHI€HC M APKKOTAHIE€HC Yucia

[IpakTueckoe 3aHSITHE No21 [TocTpoenue rpaduKoB
TPUTOHOMETPUUECKHUX byHKIUH c MOMOIIIBIO r€OMETPUUECKHUX
npeoOpa3oBaHUM.

Tema 5.3 Tpuronomerpudeckre ypaBHEHUS 1 HEPABEHCTBA.

IIpocreiiimme TPUTOHOMETPUUECKUE YpPAaBHEHUS U HEPABEHCTBA U
CIOCOOBI UX PEILICHUS.

IIpakTueckoe 3a7laHue No22Pemenne TPUTOHOMETPUYECKUX
YPaBHEHU U HEPABEHCTB.

Paznen 6. Hauama maTreMaTH4ueckoro aHaian3a

Tema 6.1 IlocienoBarenbHOCTh, MpeEII MOCIEA0BATEILHOCTH.

[TocaenoBarenpHocT. CHOCOOBI 3aJaHUSI W CBOMCTBA YMCIIOBBIX
mociaeAoBaTeabHOCTe.  [lomamue o  mpedene  nociedo8amebHOCU.
Cywecmesosarue npeoeia MOHOMOHHOU 0CPAHUYEHHOU NOC1e008amelbHOCUL.
CyMMmupoBaHue MMOCJIE0OBATEIILHOCTEM. beckoneuno yOBbIBaroIas
reoMeTpHUYECKasi IPOTPECCUs U €€ CyMMa.

[TpakTrueckoe 3ausatue Ne 23. UucioBas nmocieaoBaTeIbHOCTb, CIIOCOObI



€€ 3aJ]aHus, BBIYMCIICHUS WICHOB I10CJIEI0BATEIBHOCTH.

[Ipaktnueckoe 3anstue Ne 24 Ilpemen  mocienoBaTEIbHOCTH.
beckoHeuHO yObIBarolIasi reoMeTpuuecKasi IpOrpecCHsl.

Tema 6.2 IlpousBogHas QpyHKIIUA.

[IponsBonHas: MEXaHUYECKUN U TEOMETPUYECKUM CMBICII IPOU3BOJIHOM.

VYpaBHeHue kKacatenbHOM B oOmem Buge. IlpaBunma u  dopmynb
auddepeHurpoBanns, TaOIUIla MPOU3BOJHBIX O3JIEMEHTAPHBIX  (PYHKIIMIA.
UccnenoBanne (QyHKIIMM C TOMOIIBIO  Tpow3BOAHOW. Haxoxnenue
HauOOJIBIIEr0 U HAUMEHBIIETO 3HAYCHUN (QYHKIIUH.

[TpakTrueckoe 3ansaTue No25 HaxoxxaeHue mpou3BOIHBIX (QYHKITUH

IIpaktnueckoe  3amanume  Ne26lIpowsBopHasi:  MEXaHUYECKUH U
r€OMETPUYECKUM CMBICII IIPOU3BOJIHOM.

[Ipaktnueckoe 3amstue Ne 27 PemeHwe 3aga4 Ha HaxO0XKJICHHE
HauOOoJBIIEro U HAMMEHBIIET0 3HaUeHUN (PYHKIIMU Ha OTPE3Ke.

Tema 6.3 HccrnenoBanre GyHKIMH C TOMOIIBbIO TPOU3BOTHOM.

[Ipu3HaKku NOCTOSHCTBA, BO3pAacTaHusd W yObIBaHUS (PYHKIUU.

OkctpemyM  (yHkiuu. HccnegoBanue (QyHKUMHM Ha  3KCTPEMYM.
BrinyknocTs M BOrHYTOCTh rpaduka GyHKIMH TOUYKHM neperuda. [Ipumenenue
MPOU3BOJAHOM K MCCIENOBAHMIO (PYHKUMH M MOCTPOEHUIO TpaPUKOB.
[TpousBoaHbie 00paTHON QYHKUINUH U KOMITO3ULIMH (DYHKITUH.

[Ipumepsl UCTIOIB30BaHUS TPOU3BOIHOM ISl HAXOXKIAEHUSI HAWITYYIIEro
pelnieHus B NpUKIaAHbIX 3a1a4ax. Bropas npousBojHas , €€ TeOMETPUUIECKUN
U GU3HYECKUI CMBICT

Haxoxxaenue ckopocTd MJig mpolecca 3aJaHHoro (GopMysnon u
rpagukomM

[TpakTueckoe 3ansitue Ne 28. HaxoxnaeHue HauOOJIBIIIETO u
HAaWMEHBILIETO 3HAYEHHS M SKCTPEMAJIbHBIX 3HAYEHUI (PYyHKIUU.

[Ipaktuueckoe 3anstue Ne 29IToctpoenne rpadukoB GYHKIUU C
ITOMOIIBIO TTPOU3BOJHOM.

Tema 6.4 HeonpeneseHHbIA HHTETPAI.

[lepBooOpa3nas. HeompeneneHHbI WHTErpall M €ro CBOWCTBA.
Haxoxnenue HeompeneneHHOro uHTerpana. llpunoskeHue HeoIpeaesieHHOTO
MHTErpaja K pelieHnIo IPUKIaJHbIX 3a1a4.

[IpakTnueckoe 3ansitue No 30. BbluuciaeHue HeEONPEIETIECHHbBIX
MHTErPAJIOB METOJIOM HENOCPEACTBEHHOI'O HWHTEIPUPOBAHUS W METOJIOM
MTO/ICTAHOBKH.

Tema 6.5 OnpeneneHHbIN HHTErpal

OrnpeneneHHbll UHTETPAl U €ro reoMeTpudeckuil cMbicia. OCHOBHBIE
cBOMCTBa onpenaesieHHoro naterpaia ®opmyna Hetotona-Jleitoauia. CriocoObl
BBIYMCJIEHUS OINPEAECICHHOTO NHTErpaa.



Boruncnenue miomaneil miockux (GUryp ¢ MOMOIIBIO OINpPENEIEHHOIO
uHTerpasia. Beruncnenue oOBEMOB Tenl BpauleHMs. PerieHne NpuKiIaaHbIX
3a7ad C IIOMOINBIO OIIPEAENICHHOTO WHTerpana. Ilpumepsl npHMEHEHUS
UHTETpasia B QU3HUKE U TEOMETPHUH.

[IpakTueckoe 3ansatue Ne 31. BriunciieHre onpeneieHHOTO MHTerpaia
METOJIOM HEIOCPEACTBEHHOIO HUHTETPUPOBAHUS U METOJIOM ITOACTAHOBKH.

[TpakTrueckoe 3anstre Ne 32 . Beiuucienue miomaaei miockux Guryp
C IOMOIIIBIO OIIPENEIEHHOTO NHTETpaa.

[IpakTueckoe 3anatue Ne 33. Pemenue npukiaaHbixX 3a1a4 ¢ MOMOLIBIO
ONPENEIICHHOTO UHTErpaJIa.

Paznen 7. OnemMeHThl KOMOMHATOPUKHM, CTAaTUCTUKH U TEOPUU
BEPOSITHOCTEU

Tema 7.1 DneMeHTb KOMOMHATOPUKU

OCHOBHBIE 3JIEMEHTbl ~ KOMOMHATOPUKH: IEPECTAHOBKH, COUYETaHUS,
pa3Menienus. Ilpumepsl mnpocreHmmnx KOMOMHATOPHBIX 3amady. OCHOBHBIE
3amayn Ha MOJCYET YKCIIa Pa3MEILECHU, IEPECTaHOBOK, coueTaHuil. Pemenue
3a1a4 Ha miepebop BapuaHToB. Dopmymna OumHoma HpioroHna. CBolicTBa
OMHOMHMHAJIBHBIX K03 duunenToB. TpeyroapHuk [lackans.

[Ipaktrueckoe 3ansitue Ne 34. Penienue 3a1a4d, CBSI3aHHBIX C TOACYETOM
YHCIIa EPEeCTaHOBOK, COYETAHUE, PAa3MEIICHH.

[Ipaktuueckoe 3anstre Neo 35. IlpaBuna komOuHatopuku. Pemienue
KOMOMHATOPHBIX 3a/lay C UCHOJb30BaHUEM TpeyrosnbHuKa [lackans u 6uHoma
HeroTona. Ipuknannsie 3anauu .

Tema 7.2 DneMeHTbI TEOPUU BEPOSTHOCTH.

CnyuaiiHoe coObITHE W €ro BepoATHOCTh. Kiaccuueckoe ompeneneHue
BEPOATHOCTHU. Teopema CI0KEHUSI U YMHOKEHUS BEPOSITHOCTEN.

[TonsiTuEe 0 HE3aBUCUMOCTHU COObITUH. JIUCKpeTHAs cilydaiiHasl BEJIMYMHA,
3aKOH €€ pacrnpeneneHus. YUcIoBble XapaKTEPUCTUKU TUCKPETHOMN CIIy4ailHON
Benu4UHbL. [ToHsTHE O 3aKOHE OOIBIINX YHCEIL.

[Ipaktuueckoe 3anarue No 36. PemeHwe 3agad  CBSI3aHHBIX C
BBIYKMCIIEHUEM BEPOSITHOCTH CIIy4ailiHOTO COOBITHS.

Tema 7.3 DneMeHTHI MAaTEMATUUYECKOW CTATUCTUKH

[IpeacraBnenrie  gaHHBIX  (TaOdMIBL,  AMAarpamMmbl,  rpaduxm),
reHepaibHas COBOKYIHOCTb, BBIOOpKA, CpeiHee apu(MeTHYecKoe, MeauaHa.
[TonsTre 0 3aa9aX MaTEMAaTUYECKON CTATUCTUKH.

[Ipaktuueckoe 3ansitue No 37. PemieHue npakTUYECKUX 3aad C
MIPUMEHEHUEM BEPOSATHOCTHBIX METOOB.
[Ipaktnueckoe 3ansitue Ne 38. PemieHue NpUKIAIHBIX 3ajad.
[IpencraBiieHre YUCIOBBIX JAHHBIX.
[Ipaktuueckoe 3anstue Ne 39. Hcropusi pa3BuTHs KOMOMHATOPHUKH,



TCOPHUH BCpOHTHOCTCfI 1 MaTEMaTUYE€CKOM CTaTUCTUKHU U UX POJIb B PA3JIIMYHBIX
C(l)ean YeJI0BEUECKOM KN3HCOACATCIbHOCTH

Paznen 8. [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE

Tema 8.1 HauanbHble noHsATHS cTepeoMeTpun. BzauMHOeE pacronoxeHue
IIPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

AKCHOMBI CTEPEOMETPUM U MPOCTEHIINE CIEACTBUSA M3 HUX. B3anmmHoe
PACIIONIOKEHUE ABYX NPSIMBIX B IIPOCTPAHCTBE. YTOI MEXAy npsaMbiMu. [lapa-
JEIBHOCTh  OPSIMOM M IUIOCKOCTH,  NAPaJUICIBbHOCTh  IIJIOCKOCTEH.
[leprieHIUKYISIPHOCTh MPSAMON M TUIOCKOCTH. IleprieHIuKyIisip U HaKJIOHHAs.
Yrosn Mexny HpsAMOW U IUIOCKOCTBIO. TeopeMbl O B3aUMHOM pPacCIOJIOKEHUU
IIPSIMOM U IUIOCKOCTH. Teopema o Tpex NepreHauKyJspax. JAByrpaHHblid yroJl.
Yros MexXay IIIOCKOCTAMMU. [IepnenauKyasaspHOCTD ABYX INIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA:  MapaJUICIbHBINA
IIEPEHOC, CHMMETPHSI OTHOCUTEIIBHO INIOCKOCTH.

[TapannensHoe mpoekTupoBaHue. I11owadb opmocoHANbHOU NPOeKYULU.
N300pakeHre NpoCTpaHCTBEHHBIX (QUTYP.

[Ipaktnueckoe 3ansatue Ne 40 Ilpu3Haku B3aMMHOTO PaCIIOJIOKECHHS
NpAMBIX. YTOJI MEXIy NpsAMbIMUA. B3anMHOE pacloioKEHHE NPSMbIX U
IJTIOCKOCTEM..

[Ipaktnueckoe 3ansatne Ne 41 Ilepnenaukynsp W HakJIOHHAasA K
IJIOCKOCTH. YTOJI MEXKTY IPSIMOM U TIJIOCKOCTBIO.

[IpakTueckoe 3ansitue Ne 42 TeopeMbl O B3aMMHOM PacCIOIOKEHUU
IIPSIMOM M IJIOCKOCTH. TeopeMa 0 Tpex NMeprneHAuKyJIIapax.

[IpakTueckoe 3anstue Ne 43 [Ipu3Haku U CBOWMCTBA MapasuieNbHBIX U
MEPIIEHANKYJIAPHBIX IUNIOCKOCTEN.

[TpakTuueckoe 3ansatue Ne 44 PaccTossHME OT TOUYKH JI0 TIJIOCKOCTH, OT
OpsAMOM [0  INIOCKOCTH, PAcCCTOSTHUE MEXKIY IUIOCKOCTSAMH, MEXKIY
CKPCILUBAIOIIUMUCS TMPSIMBIMH, MEXKIYy MPOU3BOJbHBIMU (GUTypaMu B

IIPOCTPAHCTBE.
[IpakTnueckoe 3ansatre Ne 45 IlapamienbHOE€ NPOEKTUPOBAHUE U €O
CBOMCTBA. [Lnomane OPTOTOHAJIBHOM MPOEKIIUH. N3o0paxxenue

IPOCTPAHCTBEHHBIX (PUTYD.

Paznen 9.MHOrorpaHHUKY U KPYTJIbIC TEJIA.

Bepmunsl, pedpa, rpaHn MHOTOrpaHHuKa. PasBepTka. MHOrorpaHHbie
yribl. Beimykiible MHOTOrpanHuku. Teopema Diinepa.

[Ipusma. Ilpsmas wu naxnonnaa npusma. IlpaBuibHas mnpusma.
[Mapannenenunen. Ky6. Ilupamupa. IlpaBunbHas mnupamuga. YcedeHHas
nupamuga. Terpasp.

CummeTpuu B KyOe, B mapaJuieenuIeie, B MPU3Me U MUPaMU/IE.

Ceuenus ky0a, NpU3Mbl U MTUPAMU/IBI.

[IpeacraBnenre O NpPaBUIBHBIX MHOTOIpAaHHUKaX (TeTpa’zipe, KyoOe,



OKTa’/ipe, A0JEKAdIPEe U UKOCAIPE).

[Ipaktruueckoe 3anstre Ne 46 PaznuyHble BHIBI MHOTOIPaHHUKOB. KX
nzo0paxkenus. CeueHusi, pa3BepTKU MHOTOTPaHHUKOB.

[Ipaktnueckoe 3ansaTHe Ne 47 PelieHue 3a7a4 Ha HAXOXKICHUE SJIEMEHTOB
MHOTOTPaHHUKOB..

[Ipaktueckoe 3ansitue No 48 Bujbl cuMMeTpuil B TPOCTPAHCTRBE.
CumMeTpuss MHOTOTpaHHUKOB. PeleHust 3amad  Ha  TeOMETPUYECKHUE
npeoOpa30BaHus MPOCTPAHCTBA.

Tema 9.2. Tena u HOBEpXHOCTH BpPALICHHUS.

[loBepxHOCTh BpamieHus. Temno BpameHusa. LlunuHOIp U KOHYC.
VYceuennsblil konyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yroIas,
pa3BepTka. CeyeHus HWIMHIAPA U KOHYCa IUIOCKOCTBhIO. OCEBbIE CEUECHUS U
CEYEHUs, MapaJieibHble OCHOBAHUIO.

[lap u cdepa. B3auMHOEe pacHoONOKEHHE IIJIOCKOCTH U  IIapa.
KacarenbHast minockocTs Kk cgepe.

[TpakTueckoe 3anarre Ne 49PelieHne 3a1a4 Ha HAX0KIEHUE OCHOBHBIX
AJIEMEHTOB LIWJIMH]pa, KOHYCA, I1apa.

Tema 9.3 13mepeHus B reOMETPUM..

O0bem u ero uzmepenue. MuterpanbHas popmyna oobema.

®opMmyibl 00beMa KyOa, MPSMOYTOJIBHOTO MapasuieNenuIea, Mpu3Mbl,
uunuHApa. Popmynsl o0beMa MUpaMHUAbl U KoHyca. [lnomans moBepXHOCTH
reoMmeTpuyeckoro tena. [lmomanb moBepXHOCTH MPU3MBbI, TUPAMHUIBI.

@opMyIbl UIONIAAA ITOBEPXHOCTENM LWIMHApPA U KOHyca Dopmyiibl
oObeMa 1apa u miaomaau chepsl.

[Togo6ue Ten. OTHOIIEHUS TUIOMIAZCH TMOBEPXHOCTEM U O0OBEMOB
MOI00HBIX TEJ

[Tpaktruueckoe 3austue Ne 50. Brruncienne o0beMOB Te€OMETPHUUECKUX
TEN.

[IpakTueckoe 3ansatre Ne 51. BprumciieHne miomaneid MOBEPXHOCTEN
r€OMETPUYECKUX TEN.

[IpakTuyeckoe 3anstue Neo 52 Brpruucienue momanae u o00bEMOB
IIOJOOHBIX TEI.

Paznen 10. KoopauHatsl 1 BEKTOPHI

[IpssmoyrosibHast (A€KapTOBa) CHUCTEMa KOOPJIAMHAT B IPOCTPAHCTBE.
dopMya pacCTOSIHUS MKy IBYMs TOUYKaMU. Y paBHEHHsI c(pephl, MIIOCKOCTH
U MIPSIMOM.

Bekropsl. Moayinbe BekTopa. PaBeHcTBO BEKTOpOB. Ci10K€HUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha Yucio. Pa3iioxkeHne BEKTopa 1o HampaBICHUSIM. YTOI
MexXAy AByMsl BekTopamu. lIpoexuus Bekropa Ha ocbk. KoopauHaTel BekTOpa.
CkansipHoe pOHU3BEICHUE BEKTOPOB.

Hcnonp30BaHrEe KOOPAUHAT U BEKTOPOB IIPU PEIICHUH MaTEMATH4YECKUX
Y TIPUKJIAIHBIX 3a]a4.



[Ipaktuueckoe 3anaThe Ne 53 Bekrtopbl. JIeHCTBUS € BEKTOpaMH.
JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.

[Ipaktuueckoe 3ansitue Ne 54. VYpaBHEHHE OKpPYXKHOCTH, CQephl,
IJI0CKOCTU. PaccrosiHnne Mexy Toukamu. [[elicTBUS ¢ BEKTOpaMH, 33 IaHHBIMU
KOOp/IMHATaMH.

[Ipaktueckoe 3anstue Ne 55 CkansipHoe NPOU3BEACHUE BEKTOPOB.
BekTopHoe ypaBHEHHE NPSMON M IUIOCKOCTH. Vcronb30BaHWE BEKTOPOB IPHU
JIOKa3aTEJIbCTBE TEOPEM CTEPEOMETPHH.



TemMaTnyeckoe IJIAHKPOBaAHKE

Ha3zBaHue pa3ae/ioB u TeM Maxkcum B TOM 4ucjie
aJbHas
yuebHas 1 cemecTp 2 cemecTp
Harpy3K
a MaKCHMaJI | CaMOCTOSIT | KOHCYJIbT | 0083 | JIeKI | mpakT | Jafop | MHAMB | MaKCH | c€aMOC | KOHCY | 00s3aT | JeKuM | NpakT | JiaGop | MHAMB
0Byuao bHast eJbHast anum arel uu, HYeCK | aTOPH | MAyadx | MajbH | TosiTe | JbTal | eJbHA u, HYeCK | aTOpH | MAyal
— bHast | YpoOK ue ble bHBII ast JIbHas un A yYpOKH ne ble bHBbI
" 3aHAT | 3aHAT | MPOeK 3aHAT | 3aHAT | NPoeK
ust ust T ust ust T
Beenenne 1 1 1 1
1.Pa3zBuTHe MOHSITHUS O YHCIIE 11 11 11 5 6
2.VpaBHEHHUS U HEPABCHCTBA 13 13 13 9 4
3.OyHKIMH 1 TpapUKH 10 10 10 4 6
4.KopuH, cTeneHu u J1oraprdmal 28 28 28 16 12
5.OCHOBBI TPUTOHOMETPUH 17 17 17 10 7
5
6.Hauana MaTeMaTH4ecKOro aHaumsa 40 > 5 35 35 19 16
7 KombunaTopuka, CTAaTHCTHKA 1 19 19 19 10 9
TEopust BEPOSTHOCTEH
8.IIpsiMbIe ¥ TIIOCKOCTH B 19 19 19 10 9
IIPOCTPAHCTBE
9.MHOrorpaHHUKH U KPYTIIbIE TENa 22 22 22 12 10
10.KoopauHaTeI 1 BEKTOPBI 8 8 8 3 5
Koncynbranus 6
20
IIpomexyTouHast aTTecTalus 14
Fitoro 208 8 | 50 1 3 - - 123 103 54 49 - -

ITIpomexyTounas aTrecrauusi B ¢gopme 3K3amMeHa




Y4yeOHO-MeTOAUYECKOE U MaAaTECPHAIBHO-TEXHUIECCKOE oOecrieueHue
06p33OBaTeJII)HOFO nmpoumecca

Peanuzanus auctumuinebl  TpeOyeT Haauume B TPodecCHOHATLHOM
o0pa3oBaTenbHON OpPTaHM3aIliH, PeATU3YIONMed 00pa30BaTEIbHYIO MPOTPAMMY
cpenHero obmero oopazoBanust B npenenax ocBoeHuss OITOIT CIIO na Gaze
OCHOBHOTO 00111eT0 00pa3oBaHus, yueOHOro kabnuHeta MaTeMaTHKH.

[Tomemenne  kaOuHETa  JOJDKHO  YJIOBJIETBOPATH  TpeOOBaHUSM
CanurapHo-3nuieMuonorundeckux npasmwi u HopmaTuBoB (CanlluH 2.4.2 Ne
178-02) u OBITH OCHAIIEHO CHEIUMATU3UPOBAHHON YyueOHON MeOenblo u
CpelcTBaMH OOy4YeHHUs, JOCTATOYHBIMHU ISl BBIMOJHEHUS TpeOOBaHUM K
YPOBHIO MOJITOTOBKH O0YYarOIIUXCH.

O6opynoBaHue yuyeOHOTO KaOMHETA:
® [I0CaJ0YHBIE MECTA [0 KOJIMYECTBY O0YHAIOIINXCS;
paboyee MECTO MpenoiaBaTeis;
mKadbl 4719 XpaHEHHs TOCOOUiA;
KOMILJIEKT Y4€OHO-METOIUYECKON JOKYMEHTAIINH;
HarIsiAHbIE TOCOOUS (KOMIUIEKThI yUeOHBIX TaOJIHIL, TJIAKaTOB,
MOPTPETOB BBIIAIOIINXCS YICHBIX-MATEMATHKOB U JIP. );

Kosnexkuus ungposbix 00pa3oBaTeIbHBIX PeCypCoB:
® SJEKTPOHHBIC BUIEOMATEPHUAIIBI.

HNudpopmanuonHoe odecreyeHne 00y4eHus.
Ilepeyenbs pexoMeHayemMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTyphbl
OcHoBHas JuTeparypa
bammakoB M.M. Maremaruka: anrebpa W Hayajga MaTeMaTHYECKOIO
aHanu3a, reomerpus.- M.: Axkanemus, 2017r.
Konsrun FO.M. Anre6pa um Hadana marematuueckoro anaimza. 10
knacc.- M.: Muemo3suna, 2011r.
Konsrua FO.M. Anre6pa u Hadana maTeMaTH4eCcKOro anamm3a. 11
kinacc.- M.: Muemo3suna, 2011r.
I'eomerpus. 10-11 xmaccer /JI.C. AtanacsH u ap.- M.: IIpocBemenue,
2018r.
I'eomerpus. 10-11 wxmaccwt /JI.C. AtanacsiH u ap.- M.: I[Ipocseiienue,
2017r.
I'eometrpus. 10-11 kmaccst /JI.C. AtanacsH u ap.- M.: IIpocsemienue,
2013r.
I'eometrpus. 10-11 wxmaccwt /JI.C. AtanacsiH u ap.- M.: I[Ipocseiienue,
2014r.
Hanasa A.A. Marematuka.- M.: ®OPYM, 2014r.



