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1. O6mas xapakTepucTHKA padodeii MPOrpaMMbl AMCHUTIIMHBI

1.1 MecTo AUCHMILINHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMBbI

O0meobpa3oBarenbHas TUCHUILTHHA « MaTeMaTHKay SBISETCS AUCHUIUIMHON 00513aTeIbHON TPEeMETHOH 00J1acTi
«Maremaruka u uapopmatuka» PI'OC cpeanero obiero odpazoBanus. B yueonsix mmanax I[MIICC3 nucnumiina
«Marematuka» BXOJHT B COCTaB NPO(UIBHBIX AUCIMIUINH.

1.2 Ile1b ¥ NUIAHUPYeMble Pe3yJIbTAThI 0CBOCHHUS JUCHHUIIINHBI, COOTHECEHHbIE ¢ MJIAHMPYEMbIMH pe3yJibTaTaMu
O0CBOEHHUSI 00pa3oBaTe/bHOI MPOrpaMMbl

OcBoeHNE TUCTIUIDIMHBI HATIPABICHO Ha (POPMUPOBAHHE:

OK 01. Boibupatb ciocoObI perieHus 3a/1a4 Tpo(hecCHoHaBHOM IesTeTbHOCTH, IPUMEHHUTENBHO K Pa3IMuYHBIM KOHTEKCTaM.
JIngHOCTHBIE pe3yJIbTaThl: CHOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00OIIECTBEHHOH MPAaKTHKK, OCHOBAHHOTO HA JTUAJIOTe KYJIbTYP, a TAKXKE Pa3INIHBIX (JOpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MECTA B TIOJIMKYIBTYPHOM MHPE.

MertamnpeaqMeTHbIC Pe3yIbTaThl: BIIJICHNE HABBIKAMH TTO3HABATENIFHON, YIeOHO-HUCCIIeIOBATEIbCKON U MTPOSKTHOM
JIESITEIFHOCTH, HaBBIKAMH Pa3pelIeHus Ipo0IieM; CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIFHOMY ITOUCKY METOJIOB PEIICHUS
MPaKTHYECKUX 33124, IPIMEHECHHUIO PA3IMYHbIX METOIOB ITO3HAHMS.

IIpenMeTHbIE pe3yJIbTaThl: BIaJACHUE CTaHAAPTHBIMU IPUEMAaMU PELLEHUS PallMOHAIBHBIX U UPPALIMOHAIIBHBIX,
[I0Ka3aTeJIbHbIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOrpamMM, B TOM YUCIIE I IOUCKA IIyTU PELICHUS U WUIIOCTPALUU PELICHUs YPAaBHEHUN U HEPABEHCTB;
c(hOpMUPOBAHHOCTH MOHATUHHOIO armnapara 1o OCHOBHBIM pa3jieliaM Kypca MaTeMaTHKH; 3HaHHH OCHOBHBIX TEOpeM, POpMYJT
W YMEHUsSI UX TIPUMEHSTh; YMEHHUS JOKA3bIBaTh TEOPEMbI U HAXOANUTh HECTAHJAPTHBIE CIIOCOOBI pEeLIeHU 3a/1aY;
c(hOpMUPOBAHHOCTH YMEHHUI MOJIETMPOBATh PeaslbHbIC CUTYAINH, HCCIIEI0BATh TOCTPOSHHbBIE MOAEIH, HHTEPIIPETHPOBATH
MOJyYEHHBIH Pe3ynbTaT;

BIIaJICHHE YMEHUSAMH COCTABJICHUS BEPOSTHOCTHBIX MOJIENEH 110 YCIOBHIO 3a1a4X U BBIYHCIIEHUS BEPOATHOCTH HACTYIUICHUS
COOBITHH, B TOM YHCIIE ¢ IPUMEHEHHEM (OpPMYJT KOMOMHATOPHKH M OCHOBHBIX TEOPEM TCOPHH BEPOATHOCTEH; NCCIEJOBAHNS
CITy4aliHBIX BEJIMYHH IO UX PACHPEIECICHHIO.

BJIaZICHUE OCHOBHBIMH MOHATHSAMH O TUIOCKUX ¥ MPOCTPAHCTBEHHBIX IEOMETPUYECKHUX (PUTYypaX, X OCHOBHBIX CBOIMCTBAX;
c(hOpMUPOBaHHOCTh YMEHHSI Paclio3HABAaTh Ha YepTeKax, MOJEISIX M B peajlbHOM MHUpPE TeoMeTprueckue Gpurypsr;
NPUMEHEHNE U3YUYEHHBIX CBOWCTB F€OMETPUUECKHUX QUTYp U (OPMYJ JUIsl pelIeHHUs] TEOMETPHYECKUX 33/1a4 U 3a]1a4 C
[IPaKTUYECKUM COACPKAHUEM.

OK 02. OcymiecTBIATh OUCK, aHATIH3 W HHTEPIIPETALNIO HH(POpMAIiK, HeOOXOIMMO¥ [T BEITIOIHEHHS 33724
npodecCHOHAIBLHOM eI TeIbHOCTH.

JInuHOCTHBIE Pe3yJIbTaThl: TOTOBHOCTh M CIIOCOOHOCTH K 0OPA30BAHMUIO, B TOM YHKCIIE CAMOOOPA30BAHMUIO, HA IPOTSHKCHUU BCCH
JKU3HU; CO3HATEIFHOE OTHOIIEHHE K HETIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCIENTHON MpodeCCHOHATBHON U
00IIECTBEHHOU IeSITEILHOCTH.

MerTarpeaMeTHbIC Pe3yJIbTaThl: TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOATEILHON HH()OPMAI[MOHHO -[103HABATEILHON
JIESITeIbHOCTH, BIIAJICHAC HABBIKAMH IOJYyUYCHHS HEOOX0IMMOMN HH(GOPMAIIMK U3 CJIOBAPEH PA3HBIX THIIOB, YMEHUE
OpUEHTHUPOBATHCA B PA3TUYHBIX HCTOYHUKAX HH(POPMAIIHU, KPUTHYECKHU OIICHUBATH U HHTEPIPETHPOBATh HH(POPMAIIHIO,
MONy4YaeMy¥0 U3 Pa3IMIHBIX ICTOYHUKOB.

[IpenmeTHBIC pe3yNbTaTh: CPOPMUPOBAHHOCTH MPEACTABICHUAH O MATEMATHICCKHUX IMMOHATHAAX KaK O BaYKHEHIITIX
MaTEeMAaTHIECKUX MOJIEIISX, TIO3BOJISFOIINX OMMCHIBATh H N3yYaTh Pa3HbIC MPOIECCH U SBICHUS; IOHIMAaHUE BO3MOKHOCTH
AaKCHOMAaTHUYECKOT0 OCTPOCHUSI MAaTEMAaTHUECKUX TEOPHIA;

C(i)OpMI/IpOBaHHOCTB Hpe]lCTaBJ'leHI/Iﬁ 06 OCHOBHBIX ITOHATHUAX, HACAX U MCTOJaX MATEMATUYCCKOI'O aHaJIn3a,
C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MO}ICHI/IpOBaTL peam)m)le CI/ITyaLII/II/I, HUCCIICO0BATh HOCTpOCHHBIe MOaCIH, I/IHTepHpeTI/IpOBaTB
II0JIy4Y€HHBIN pe3yJIbTaT;

C(i)OpMI/IpOBaHHOCTB HpC}ICTaBHeHI/Iﬁ 06 OCHOBHBIX ITOHATHIAX MAaTCMATHUYCCKOI'O aHAJIn3a U UX CBOﬁCTBaX, BJIaACHUEC yMeHI/ICM
xapaKTepmosaTL IIOBECACHUC q)yHKHHﬁ, HCIIOJIB30BAHUC l'lOJ'[y‘IeHHHX 3HaHI/II\/'I JJI1 OIIMCAHUA U aHAJIn3a peaHI)HI)IX
3aBUCHUMOCTEM.

OK 03. [TmaaupoBaTh U peaqTnu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U IMTHOCTHOE Pa3BUTHE.

JIngyHoCTHBIE PE3YyIbTATHI: C(i)OpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTHA 1 CAMOBOCIIUTAHUSA B COOTBETCTBUHU C
0011e9eI0BeYeCKIMHI IIEHHOCTSMHU U HIeajaMy IPaKJaHCKOTO 00IIeCTBa; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIHHOM,
TBOPYECKOW U OTBETCTBEHHOU JI€ATEILHOCTH;

TOTOBHOCTB M CITOCOOHOCTH K O0pa30BaHMUIO, B TOM YHCIIE CAaMOOOPA30BaHUIO, HA IIPOTSIKCHUU BCEH )KH3HH; COSHATEIILHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCICITHOW MPOQECCHOHANBEHOM U O0IECTBEHHON AEATEIIEHOCTH.
MerTarnpeqMeTHbIC PE3yJIbTaThl: YMECHHE CAMOCTOSATECIFHO OMPECIIATh LEIH IS TCITBHOCTHA U COCTABIISTh TUIAHBI
JIESITEIBHOCTH; CAMOCTOSATEIILHO OCYIIECTBIISATh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH ICATEILHOCTD; HCIOJIH30BAThH BCE
BO3MOJKHBIE PECYPCHI JUIS JOCTHKCHHUS TIOCTABICHHBIX IIEIICH U pean3alliy IUTAHOB IEATeIbHOCTH; BEIOUPATh YCIICIIHBIC
CTPaTEruy B Pa3JIMYHBIX CUTYAIUSIX



[IpenmeTHBIC pe3ynbTaTH: CPOPMHUPOBAHHOCTH MPEACTABICHNI O MaTEMaTHKE KaK YaCTH MUPOBOH KyJIBTYPHI 1 O MECTE
MaTEeMaTHKH B COBPEMEHHOM HUBUIIN3AIINH, O CIOCO0AX ONMMCAHMS HA MAaTEMAaTHIECKOM S3bIKE SIBIICHUH PeaTbHOTO MUPA
BJIAJICHUE OCHOBHBIMH MOHATHUSAMH O IJIOCKUX U MPOCTPAHCTBCHHBIX TE€OMETPUYCCKUX (PUTypax, MX OCHOBHBIX CBOMCTBAX;
c(hOpMUPOBAHHOCTH YMECHHS PACIIO3HABAThH HA YePTEkKAX, MOJICISIX U B PEabHOM MUPE T€OMETpHYCCKHE (QUTYPHI;
MPUMEHCHUE U3YUYCHHBIX CBONCTB FreOMETPUUCCKUX GUTYp U GOPMYJI [UIS PEIICHUS TCOMETPUICCKHX 3319 U 3a]1a4 C
MIPaKTUYECKUM COACPKAHUEM.

OK 04. PaboTath B KOJUIEKTHBE M KOMaHIIe, 3P (HEKTUBHO B3aNMOJICHCTBOBATE C KOJUIETaMH, PYKOBOJICTBOM, KITHCHTAMH.
JIn4HOCTHBIE Pe3yJIbTAThI: HABBIKA COTPYAHNYECTBA CO CBEPCTHUKAMH, IETBMH MJIaJIIIET0 BO3PAcTa, B3POCIBIMH B
00pazoBaTebHOM, 0OLIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIeI0BATENILCKOM, MPOSKTHOM 1 IPYyrUX BUIAX NESITEILHOCTH.
MeranpeaMeTHbIe pe3yJIbTaThl: YMEHHE NPOJYKTHBHO OOIIAThCsl M B3aUMO/ICHCTBOBATh B IPOLIECCE COBMECTHOM
JIeSITENIbHOCTH, YYUTHIBATH MMO3ULUH APYTHX YYACTHUKOB JESITEILHOCTH, S((PEKTUBHO pa3peiiaTh KOHQINKTHI;

BJIaJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3pEHHS, HCIIOIb30BaTh aJJcKBaTHbIC
SI3BIKOBBIE CPEJICTBA.

[IpenmeTHbie pe3ybTaThl: BIAACHUE METOIAMU J1I0KA3aTEJbCTB U AJITOPUTMOB PEILIECHUS; YMEHUE UX IPUMEHSTh, IPOBOIUTH
JI0Ka3aTeNlbHbIE PACCyKICHUS B XO€ PEIICHUS 3ajay;

c(hOpMHUPOBAHHOCTE MPEICTABICHUH O MIPOIeccaxX U SBICHUSIX, IMCIOIINX BEPOATHOCTHBIN XapaKTep, O CTATUCTHICCKUX
3aKOHOMEPHOCTSIX B PeajlbHOM MHpPE, 00 OCHOBHBIX TIOHATHAX JIEMEHTAPHOH TEOPUH BEPOATHOCTEH; YMEHUI HAXOAUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITHI B MIPOCTEUIINX MPAKTHYCCKIX CUTYalUAX U OCHOBHBIC XapaKTePHUCTHKU
CITy4allHbIX BEJIMYMUH,;

c(hOpMHUPOBAHHOCTH MPEICTABICHUH 0 HECOOXOAUMOCTH IOKA3aTEIbCTB PU OOOCHOBAHUU MAaTEMATHYCCKUX YTBEPKIACHUHA U
PO AKCMOMATUKH B IPOBEICHUU JIeTyKTUBHBIX PACCyKICHUMN.

OK 07. ComelicTBOBaTh COXpaHEHUIO OKPYXKAOIIEH cpensl, pecypcocoepekeHnto, 3pPEeKTHBHO NeHCTBOBATH B UPE3BHIYAMHBIX
CUTYyaIHsX.

JImuHOCTHBIE pe3yabTaThl: HABBIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, TETHMH MIIQAIILIETO BO3PacTa, B3POCIBIMU B
00pa30BaTenbHOMN, OOLIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIeJOBAaTeIbCKOM, IPOSKTHON U IPYTHX BUIAX AESATEIbHOCTH.
MertamnpeaMeTHbIe Pe3yNbTaThl: YMEHHE CAMOCTOSTENIBHO OMPEeATh LEIH ASITEIEHOCTU U COCTaBMIATh TUIAHBI
JIESITENTBHOCTH; CAaMOCTOSATENIFHO OCYIECTBIISATH, KOHTPOIUPOBATH M KOPPEKTHPOBATH JIEATEIFHOCTH; HCIIOIB30BATh BCE
BO3MOJKHBIE PECYPCHI [T JOCTHKEHHS IOCTABJICHHBIX I[eIeil U peanu3anuy IaHOB e TeIbHOCTH; BEIOUPATh YCIEIIHBIE
CTpaTeruy B Pa3IMIHBIX CUTYaIUsIX

BJIaJICHUE HaBbIKaMH IT03HABATEIHHON pe(IICKCHH KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUIT N MBICIHUTENBHBIX MTPOIIECCOB, NX
PE3yJIbTaTOB M OCHOBAHMM, TPAHUIl CBOETO 3HAHWS M HE3HAHMS, HOBBIX ITO3HABATEIBbHBIX 3371a4 U CPEJCTB JUIS UX JOCTIKCHUSI.

[TpeameTHBIE pe3yIbTaThl: CHOPMUPOBAHHOCTH MPECTABIECHUH O MaTeMaTHKE KaK YacTH MHPOBOH KyJIbTYypBl H O MECTE
MaTeMaTHKH B COBPEMEHHON IMBIIIM3ANNH, O CII0CO0aX ONMMCAHMS HA MaTEMaTHYECKOM SI3bIKE SIBJICHUH PeaJbHOTO MHpPa

OK 09. Ucnonp3oBats HHOOPMAIIMOHHEIE TEXHOJIOTHH B IPO(PECCHOHATBHOM e TeIbHOCTH.

JIM4HOCTHBIE PE3yJIBTATHI: TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMUIO, B TOM YHCIIE caMOOOPa30BaHMIO, HA MPOTSKEHNUH BCEH
KWM3HH; CO3HATEIHHOE OTHOIICHNE K HETIPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO yCHENIHOM npodeccrnoHanbHOM 1
00IIIECTBEHHON AEATEITHHOCTH.

MertampeaMeTHbIE Pe3yNbTaThl: TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATENIFHON MH(POPMAIMOHHO-TI03HABATEIEHON
JIeSITETTFHOCTH, BIIAJICHNE HABBIKAMHU MTOyYeHHS HEOOX0IUMON HH(OpMAIUK U3 CIOBApeH Pa3HbIX THIIOB, yMEHUE
OpUEHTHPOBATHCA B PA3TUYHBIX HCTOYHUKAX HH(POPMAINH, KPUTHYECKH OI[CHUBATh M HHTEPIPETHP OBATh HHPOPMALIHIO,
MOJy4aeMyI0 U3 Pa3INIHBIX HCTOYHUKOB.

YMEHHE HCIIONB30BaTh CPEACTBAa HH(POPMAITMOHHBIX 1 KOMMYHHKAaIIMOHHBIX TexHonoruil (nanee - UKT) B pemenun
KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U OPTaHU3aIMOHHBIX 33/1a4 ¢ COOII0ICHNEM TpeOOBaHN 3PTOHOMUKH, TEXHUKU
0€3011acHOCTH, TUTHEHBI, PecypcocOepesKeHus, MPABOBBIX U 3THYECKHX HOPM, HOPM HH(OpMaMOHHOI 6e3011acHOCTH.

HpCIIMGTHLIe PE3YIAbTAThI: BJIAACHUC HABbIKAMU UCIIOJIb30BAHU I'OTOBBIX KOMIIBIOTCPHBIX MIPOTrpaMM IIpU pCIICHUU 3a1ad.

B pesyabTate ocBOCHHUSI JHCHHUIIIMHBI 00y4AIOIIHIICA B 001eM M0 JUCHHILIAHE T0JIKEH

JIMuHOCTHBIE PE3yIBTATHL:

- c(OPMUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON
MIPaKTHKH, OCHOBAHHOT'O Ha JIMAJIOTe KYJIBTYP, a TAaKKe Pa3IMIHbIX (OPM OOLIECTBEHHOT'O CO3HAHM, OCO3HAHNE CBOETO MecTa
B NOJHUKYJIBTYPHOM MUPE.

- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CAaMOOOpa30BaHHUIO, Ha MPOTSHKEHUN BCEH JKU3HH; CO3HATEIILHOE
OTHOIIEHHE K HEPEPHIBHOMY 00pa30BaHMIO KaK YCJIOBUIO YCIIEITHON MPOQEeCCHOHATBHON 1 OOIECTBEHHON AEATEIbHOCTH.

- c()OPMHPOBAHHOCTH OCHOB CAMOPA3BUTHS 1 CAMOBOCTINTAHUS B COOTBETCTBHH C 00IIEUEIOBEYECKUMHY LICHHOCTSAMH U
nziealaMH TPaXJaHCKOTO OOIIECTBA; TOTOBHOCTB M CIIOCOOHOCTD K CAMOCTOSATENILHOM, TBOPUECKON M OTBETCTBEHHOM
JIESITENbHOCTH;



- HAaBBIKY COTPYIHAYECTBA CO CBEPCTHUKAMHU, ETHMHU MIIAJIIETO BO3PAcTa, B3POCIBIMU B 00Pa30BaTEIILHOM, OOIECTBEHHO
MOJIC3HOH, YUeOHO-HCCIIeIOBATELCKOM, MPOCKTHOM U APYTHX BUIAX JACATEIHHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl:

- BJIaJICHUC HABBIKAMU T03HABATEIBHOMN, YICOHO-HCCIICIOBATEILCKOM U MPOCKTHOM JCATEIBHOCTH, HABBIKAMH Pa3pEIICHUS
pobJIeM; CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIPHOMY TIOUCKY METOJ/IOB PEIICHUS MPAKTHYCCKHUX 3a]1a4, TIPUMCHCHUIO
Pa3IUYHBIX METOIOB IIO3HAHMSL.

- TOTOBHOCTB U CITOCOOHOCTB K CAMOCTOSITETIFHOH HH()OPMAIIMOHHO-TIO3HABATEIIFHOMN eATEFHOCTH, BIaICHIE HABBIKAMHU
MOyYeHHsT He0OX0UMOH HH(GOPMAIHH U3 CIIOBAPEH Pa3HBIX THIIOB, YMCHHUE OPUEHTHPOBATHCS B PA3IMIHBIX HCTOUHUKAX
nHPOPMALNH, KPUTHIECKH OIICHUBATh U MHTEPIIPETHPOBATh HHPOPMALINIO, TIOTyIaeMYI0 U3 Pa3IHIHBIX HCTOYHHUKOB.

- YMEHHUE CAMOCTOSITEIBHO ONPENENIATh LENH AEATENBHOCTH U COCTABIIATE IUIaHbI IEATENBHOCTH; CAMOCTOSTEIBHO
OCYILIECTBJIATH, KOHTPOJIUPOBATH U KOPPEKTUPOBATh AESATENBLHOCTD; UCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI Il JOCTUKEHUS
MIOCTABJICHHBIX 1IeJIel U peann3aliy [IJIaHOB JeATeIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATETUH B PA3TUYHBIX CUTYaLIUAX

- YMCHUE MPOIYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM JICATCIIEHOCTH, YUUTHIBATH MO3UIMU APYTHX
YYACTHUKOB JIEATCIBHOCTH, 3PPEKTHBHO pa3perniath KOHOIUKTHI;

- BJIaJICHUE SA3BIKOBBIMU CPEICTBAMH: YMEHUE SICHO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHHsI, UCIIOJIb30BATh
aJIeKBaTHBIC SI3BIKOBEIE CPEICTBA.

- BJIaJICHUE HABBIKAMU TI03HABATEIHHON pe()IEKCUU KaK OCO3HAHUS COBEPIIACMBIX JACHCTBHIA U MBICITUTEIbHBIX MPOIIECCOB, UX
pPe3yNbTaTOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX NIO3HABATEJIbHBIX 33124 U CPEACTB ISl UX TOCTHXKEHUSL.
- YMEHHE HCIIOIh30BaTh CPeACTBa HH(POPMAIIOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHoNorui (nanee - UKT) B pemrennn
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPTaHH3AIMOHHBIX 33/1a4 ¢ COOII0CHNEM TpeOOBaHUH IPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, peCYPCcOCOepeKeHNS, IPABOBBIX M STHUSCKUX HOPM, HOPM WH(POPMALMOHHOH O€30MacHOCTH.
[IpenmeTHbIe pe3ynbTaThl:

- BJIaJIeHUE CTAaHAAPTHBIMU MPUEMaMHU PEIICHUS PAllMOHALHBIX U UPPAIIMOHATBHBIX, TOKA3aTENbHbBIX, CTETICHHBIX,
TPUTOHOMETPHUUECKHUX YPAaBHEHUH 1 HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX POTPaMM, B TOM
YHUCIIe AJIs TOMCKA MYyTH PEIICHNS U WLUTIOCTPAIMK PEIIeHUs] ypaBHEHUH 1 HEPaBEHCTB;

- ¢(hOpMHUPOBAHHOCTh MOHATHHHOTO ariapara o OCHOBHBIM pa3jiejiaM Kypca MaTeMaTHKU; 3HAHUH OCHOBHBIX TEOPEM,
(GhopMy ¥ YMEHUSI UX IPUMEHSTh, YMCHHUS JIOKa3bIBATh TCOPEMBI U HAXOJAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHS 33/1a4;

- ¢(hOpMHUPOBAHHOCTh YMEHHI MOJICITUPOBATh PEabHBIC CUTYAIMU, HCCIICI0BATH MIOCTPOCHHBIC MOJICIH, HHTEPIIPETUPOBATh
MI0JIy4E€HHBIN pe3yNbTaT;

- BJIaJICHUE YMEHUSIMU COCTaBJICHNS BEPOSITHOCTHBIX MOJIEJIEH MO YCIOBUIO 33JJa4M U BBIUHUCICHUSI BEPOSITHOCTH HACTYIUICHUS
COOBITHI1, B TOM YHCIIE C IPUMEHEHHEM (HOPMYIT KOMOWHATOPHUKA M OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIIeIOBaHUS
CIy4yailHbIX BEJIMYMH 110 UX PaCIpeieIeHHUIO.

- BIIaJICHUE OCHOBHBIMH ITOHATUSAMH O IDIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPHICCKUX (PUTypax, HX OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTH YMEHHS PACIIO3HABATH HAa YePTEkKaX, MOJICIISIX U B PeaJbHOM MHUpPE TeOMETpHUYECKHe (QUTYPHI,
MIPUMEHEHUE U3YYCHHBIX CBOHCTB F€OMETPHUECKUX GUTYD U (POPMYIT ISl pelieHHs TEOMETPHUYCSCKUX 3a1a4 U 33714 C
MIPAKTUYECKUM COACPKAHUEM.

- ¢(hOPMUPOBAHHOCTH MPEACTABICHUI O MATEMATHYECKUX MOHATHSIX KAaK O BOKHEHUIIIMX MaTEMAaTHUYCCKUX MOJIEIISX,
MO3BOJISTFOIINX OMUCKHIBATh U U3Y4aTh Pa3HbIe MPOIECCHI U SBJICHUS;, TOHUMAHUE BO3MOXHOCTH aKCUOMATUIECKOTO
MIOCTPOCHHSI MATEMATHUECKHUX TEOPUH;

- ¢(hOpMHUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX, HCSIX U METOAaX MaTEMAaTUIECKOTO aHAIIN3A;

- c(hOpMHUPOBAHHOCTH TPEICTABICHUI 00 OCHOBHBIX IOHATHIX MaTEMAaTHIECKOTO aHAIN3a U HX CBOMCTBaX, BIaJICHHC
YMCHHEM XapaKTepPHU30BaTh MOBeIeHNE (DYHKINH, HCIIOIH30BAHNE TIOTyICHHBIX 3HAHUH JUIST OITMCAHUS M aHAIIN3a PEaTbHBIX
3aBUCHMOCTEH.

- c(hOpMUPOBAHHOCTH TPEACTABICHUI 0 MATEMATHUKE KaK YaCTH MUPOBOU KYJIBTYPHI H O MECTE MATEMATHKH B COBPEMECHHOM
IUBUIN3AIIH, O CIOCO0AaX ONMUCAHMS HA MATEMATHYECKOM SI3BIKE SIBIICHUI PeaIbHOrO MHpa

- BJIaJICHNE METO/IaMH JI0Ka3aTeNIbCTB U AJITOPUTMOB PEIICHHUS; YMEHHE UX IPUMEHSTH, POBOJUTH TOKA3aTEIbHbBIE
paccy>XKJeHHsI B X0JIe pelIeHUs 3a/1a4;

- cOPMUPOBAHHOCTD MPEJICTABICHUI O MPOIIECCaX U SBICHUSIX, UMEIONINX BEPOITHOCTHBIN XapaKkTep, O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHPE, 00 OCHOBHBIX TIOHATHUSAX 3JIEMEHTAPHON TEOPUH BEPOSTHOCTEH; YMEHNI HAXOAHUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHHUSI COOBITHIA B MMPOCTEHIIINX MPAKTHIECKUX CUTYAIHsIX 1 OCHOBHBIE XapaKTEPUCTUKH
CITy4ailHbIX BEJIMYMNH,;

- c(hOpPMUPOBAHHOCTH TPEICTABICHUI 0 HEOOXOAMMOCTH JIOKA3aTEeIbCTB MPH 0OOCHOBAHUU MAaTEMAaTUYECKUX YTBEPIKICHUN 1
POJIM aKCMOMATUKH B MPOBEACHUU J€TyKTUBHBIX PacCyKIE€HUM.

- BJIaJIeHHE HaBbIKaMU UCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpHU PELIEHUH 3a/1a4.

2. CTpyKTYypa U coiep:KaHue JMCIHILINHbI

2.1 O6beM AMCUMILJIMHBI M BH/IbI Y4eOHOMH padoThl

| KoaunuecTBO yacoB

®opma obyueHus | oD | 3@ || 030

|Kypc 1/ Cemectp 1 || H H

|061>eM JUCIUILTHHBI || 116 || ||

| B TOM LH/Icne:H || ||




®opma 00ydeHUst

KoauuecTBo yacoB

| o® | 3@ || 03®
|Jze1<uuu, YpOoKU “ 80 H “
|ﬂa6opamopﬂble pabomul ” “ “
|npa1<multecz<ue 3anAmUA || 10 H H
|KOHCYJII>TaI_[I/II/I | | I | I l
|CaMOCTOHTeJ'H)HaH pabora || 20 H H
|Hp0Me>1<yTquaﬂ aTTeCTalus “ H “
|I/IH,£[I/IBI/I,Z[yaJII>H06 MPOCKTUPOBAHHE || 6 || ||

|(I)0pMa leOMe)KyTO‘-lHOﬁ aTrrecranumu

i depeHmpoBaHHbIl 3a4eT

[

|Kypc 1/ Cemectp 2

[

L

|061,eM JUCHUILIHHBI || 180 || H
| B TOM qncne:” “ “
|Jzel<z4uu, VpoKu || 108 || H
|Jza6opamopnbze pabomul H H “
|npa1<muqec;<ue 3auAMuUs || 12 H H
|K0Hcyanau1/H/1 | | | | | |
|CaMOCTO$IT€J'II>HaiI pabota H 30 “ “
|Hp0Me>KyTquaa aTTecTanus || 24 || ||
|I/IHI[I/IBI/I,I[yaJ'ILHO€ MIPOCKTHPOBAHNE H 6 “ “
|<I)opMa MPOMEKYTOYHOM aTTecTaluu H 9K3aMEH H “

2.2 TemaTnyecKui

IVIAH U COAepPKaHue TUCHUIITIMHBI

HaumenoBanue
pa3aesioB M TeM

Conep:xanue yueOHOro MaTepuaja u GopMbl Opranu3aum AeaTeIbHOCTH 00y AKX CS

O0bem
B yacax
Paznen 1. Anreopa
Tema 1 [UncaoBbie MuoKeCTBA 16
1. Pa3BuTHE NOHATHS O YUCIIE
PazBuTHe NoHSTHS O yncie. YuciaoBbsle MHOKeCTBA. Llenble u palioHanbHbIE YKcCia. 2
eiicTBUTeNbHBIE Ynciia. ApuMeTHdecKue IeHCTBUS HaJl AeHCTBUTEIbHBIMU YHCIIAMU.
2. CpaBHEHHE YHCIIOBBIX BRIPAKEHHH
(OOBIKHOBEHHBIE U JIECATHYHbIE APOOU. AprupMeTHuecKre IeHCTBUS Hall OObIKHOBEHHBIMHU 2
ITpOoOsIMU.
3. I1prOIIKeHHbIC BHIUNCICHUS
Apudmernueckue IeiicTBHS HAJl YUCIIaMH, HAXOXKICHNE TTPUOIIDKECHHBIX 3HAU€HIH BEIMYUH U 2
MOTPEIIHOCTEH BRIYHUCICHUH (aOCOIIOTHON M OTHOCHTENIBHOM), CPAaBHEHHE YHCIOBBIX
BBIPAYKEHUI.
4. KommiekcHble gucia
KommutekcHbIe unciia. Anredpandeckas popma KOMITIEKCHOTO uncia. ['eomerpuaeckas 2
MHTEPIPETANNS KOMIUIEKCHBIX YHCEII.
5. JleficTBHs HaJl KOMIIEKCHBIMH YHCIIAMU 5
ApudnMeTnieckre TeHCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU B anreOpandeckoi Gopme.
B ToM umnciie, TPAKTHYECKHX 3aHATHI U JIA00PaTOPHBIX padoT
[Tpaktryeckoe 3ansitue Ne 1. BeinonHeHne apudMeTH4ecKuX IeHCTBIH HaJl YHCIaMHU
AprpmeTnueckue 1eHcTBIS HaJl OOBIKHOBEHHBIMH U JIECATHYHBIMHU IpoOsSMH. AOCOIIIOTHAS U 2
OTHOCHTEJIbHAS! IOTPELIHOCTh MPHUOJIMKEHHBIX YHCEI
AprdmMeTnuecKkue IeHCTBHUS HaJl KOMIUIEKCHBIMU YHCIaMH B aliredpandeckoi opme.
[Tpaktruueckoe 3anaTue Ne 2. BoinosiHeHHe onepanyii HaJ KOMIUIEKCHBIMH YUCJIaMU 2
CamocTosiTe1bHAsi padoTa 00y4aI0HUXCH 5
BrinosHeHne apuMeTHyecKuX IeHCTBUI Hal YucIaMu
Tema 2 OCHOBBI TPHTOHOMETPUH 42
1. OCHOBHBIE TOHITHS TPUTOHOMETPUH 2




OcHoBHBIE TIOHATHSA. Paanannas Mepa yria. BpamarensHoe nmkeHue. PagnanHpiii METO
M3MEpEHUs YTJIOB BpallleHus U CBSI3b C TpaaycHoi Mepoid. CHHYC, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIA.

2. BerunciieHye npocTeiinx TPUroHOMETPUUECKUX BBIPaKECHUH

OmnpenencHne CHHYC, KOCHHYC, TAHT€HC U KOTAaHT€HC YMCJIa, IO TPUTOHOMETPY. Brrancnenue
TPUTOHOMETPUYECKHUX BBIPAXKECHUI.

3. OCHOBHBIE TPUTOHOMETPHYIECKUE TOKICCTBA

OCHOBHBIE TPUTOHOMETPHUYECKUE ToKAecTBA. DopMysl puBeneHs. DOPMYITBI CIIOKEHUSL.
DopmMyJIbl ABOMHOTO apryMeHTa.

4. Perrenne 3amad Ha HAX0XKSHHE TPUTOHOMETPHUECKUX ()yHKIIHN

OnpeneneHne 3HaYSHUS OJJTHOW TPUTOHOMETPHUISCKON (PYHKIIMK depe3 3HAUCHUE IPYTOM.

5.IIpeoOpa3oBaHe TPUTOHOMETPHUSCKUX BBIPAKCHUN

[Ipeobpa3oBaHus MPOCTSHITIX TPUTOHOMETPHUYECKIX BRIpaKeHUH. [IpeoOpazoBanne CyMMBI
TPUTOHOMETPUUYCCKUX (DYHKIUH B MPOU3BEICHNE U IIPOU3BEACHNS B CyMMy. BrIpaxkeHne
TPUTOHOMETPUUECKHUX (DYHKIMH Yepe3 TAHI'€HC IOJOBUHHOTO apryMEHTa.

6. TpuronoMerprdeckre GyHKITUH, CBOHCTBA M rPaQ KU

Tpuronomerpudeckue GpyHkiun. I'paduku Tpuronomerpudeckux ¢pyskmmid. CBoWCTBa
TPUTOHOMETPHUECKHUX (PYHKIHMH.

7. [IpeobpazoBanme rpadukoB GyHKINH

[IpeobpazoBanus rpadukos. [lapamnenbHbIH IEpEeHOC, CHMMETPHSI OTHOCHTEIBHO OCeH
KOOPJWHAT ¥ CUMMETPHsI OTHOCHTEIIFHO Hadana KOOPANHAT, PACTSDKCHNE 1 CKaTHE BIOJb OCCH
KOOpIHHAT.

8. "'apMoHHYECKHE KOJICOaHS

Mexannueckue kojedanus U BOJIHEL. OmnpenencHne mapaMmeTpoB koebanus. [Ipukiagaeie
3aadn.

9. O6paTHBIC TPUTOHOMETPHUIECKHE PYHKITUHI

O6patHble TpUroHoMeTprieckne GyHKInu. ApKCHHYC, apKKOCHHYC, apKTaHIeHe. Beraucnenune
BHAaUYeHNH 00paTHBIX TPUTOHOMETPHUYECKUX (DYHKIHH.

10. IlpocTeiiine TpUroHOMETPUUECKHE YPABHEHHUS

OnpezneneHne MPOCTEHIINX TPUTOHOMETPHUECKUX YpaBHEHNH. MeTox nx penieHusl.

11. Pentenne npocTednx TPUTOHOMETPHUYECKIX YPaBHEHUIT

PerieHue NpocTednX TPUrOHOMETPUYECKUX YPABHEHUH

12. MeTozp! pemeHust TPUrOHOMETPUIECKUX YPAaBHEHHH

Buibl TPUTOHOMETPUUECKUX YpaBHEHUI. MeToIbl UX peLIeHUsL.

13. TIpocTeiinre TpPUrOHOMETPHUIECKHE HEPABCHCTBRA

OmnpejienieHre MPOCTEHINNX TPUTOHOMETPHUECKUX HEpaBEeHCTB. MeTOo MX peleHHsI.

14. TpuroHOMeTpHUYECKHE YPABHEHHUS M UX CHCTEMBI

Permenne PA3JINYIHBIX BUJOB TDPUTOHOMETPHUUICCKUX ypaBHGHI/Iﬁ 1 UX CUCTCM.

B ToM 4uciie, IPAKTHYECKUX 3aAHATHI U JJA60PATOPHBIX padoT

[IpakTuueckoe 3aHaTue Ne 3. BelynciieHrne 3Ha4eHU TPUTOHOMETPHUUECKHUX BhIPAKCHUM

[IpakTuueckoe 3aHaTue Ne 4. PerieHue TpUroHOMETpUUECKUX YpaBHEHUH

PaznuyHble BUIbl TPUTOHOMETPUUYECKUX YpaBHEHUH. OCHOBHBIE MPUEMBI UX PELICHHUS
(pa3noXeHne Ha MHOXKHTEIIH, BBEICHIUE HOBBIX HEH3BECTHBIX, ITOJICTAHOBKA, TPaQHUICCKIIA
METO).

CamocTosiTe1bHAsi padoTa 00y4aIOLIUXCH

[TpeoOpa3zoBaHe TPUTOHOMETPUIECKUX BBHIPKEHUH

[IpeobpazoBanne rpadukoB GyHKITHI

PerieHue TPUroHOMETPUUECKUX YPaBHEHUI

AN

Tema 3

DYHKUMHU U rpaduku

1. ®yHKIMS OJHOTO apryMeHTa. DJIEMEHTHI OBEICHUs HYHKITUU

Dynkun. CriocoOsl 3amanns. O6IacTh ONpeeNeHUs 1 MHOKECTBO 3HAUCHUH; TpaduK
(hyHKIMH, TOCTpoeHHe TpaduKoB QyHKIMHA, 3aJaHHBIX Pa3IMIHBIMU ciocobamu. CBoOWCTBA
(byHKIH. MOHOTOHHOCTB, YE€THOCTD, HEYETHOCTh, OTPAHUYEHHOCTh, IEPHOIUYHOCTb.
[TpomMexxyTKH BO3pacTaHus ¥ YObIBaHMsI, HAMOOJIbIlIee 1 HAUMEHbIIIEE 3HAYCHUSI.

2. Jluneitnas GyHKIUS

Uluneitnas ynknus. ['padbuk nuHeHON GyHKIMN. CBOWCTBA JMHEHHON QYHKIIMH.

3. KBagpaTuanas GyHKIUsS

[TpeobOpazoBanust rpadrka GyHKITHH.

KBanpatuunas Gynknus. ['paduk kBanparuanoit pynknun. CBOHCTBA KBaPaTUIHON (YHKITUH.




4. JIpoOHO-parrioHabHass QyHKINS

/IpoOHO-panmonanbHas QyHKIus. [ paduk 1poOHO-paroHATEHON (YHKIIH.
CBoiicTBa npoOHO-panmoHansHON QyHKINN. [IpeodpasoBanus rpaduka ApoOHO-paIIOHATEHON
byHKIHH.

5. I'paduku ctenennpix Gpynkmmid. [IpeodpazoBanue rpadukoB GHYHKITHIT

['paduky QyHKINHA ¢ 9eTHRIM M HEUYETHBIM TToKa3arelsiMu. [IpeoOpazoBanus GyHKIHN 1
neiictBus Hax HUMU. [IpeoOpa3oBanue rpa¢ukoB yHKIN. OYHKIIMOHAIEHOE ONMCAHUE U
QHAJIN3 PEeAIbHBIX 3aBHCUMOCTEH.

B ToM YucJie, MNPAKTHYECKUX 3aHATHI U JJAa00PATOPHBIX padoT

[IpakTiaeckoe 3anarre No 5. PerieHue HEpaBeHCTB METOJOM HHTEPBAJIOB

MeTon nHTEpBaOB. M300paskeHre Ha KOOPAMHATHOH ITOCKOCTH MHOXECTBA PEIICHUI
ypaBHEHHI 1 HEPABEHCTB C JBYMS IIEPEMEHHBIMH U UX CHCTEM. PerreHne 1poOHO-
AIIMOHAIBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

CamocTosiTeJIbHasi padoTa 00y4arOIIUXCs

PerieHre HEPaBEHCTB METOIOM HHTEPBAJIOB

Tema 4

CTeneHu M KOPHU

18

1. ApupMeTHICCKHIA KOPCHD

CTenieHp YHCIIa ¢ IeJbIM moka3aTeneM. Kopens n-oit crenenn. [lonsTre apupmernaeckuit
KopeHb. CBOMCTBA paauKaioB. Beruncienne KopHen.

2. CteneHHU ¢ PpalMOHAJIbHBIMHU IIOKA3aTCISIMU, UX CBOMCTBa

[loHsATHE CTCIICHH C panrOHAaJIbHBIM MTOKA3aTCJICM. CBolicTBa CTENCHEH C panrOHAaJIbHBIM
MMOKa3aTCJICM.

3. [IpeoOpa3oBaHNe BEIPpaKECHHUH, COACPIKAIINX CTEIICHN

HaxosxneHre 3HaueHUH CTeNeHel ¢ parioHaIbHBIMU NoKa3aTensiMu. CpaBHEHUE CTEIeHEH.
[TpeoOpa3zoBaHus BRIPAXKEHUH, COEPKAIINX CTEIICHH.

4. TIpocTeiinie uppanroHaIbHbIE YPaBHEHUS

OnpezneneHyue UPPaLMOHANBHOTO ypaBHeHHUs. [IpocTeiiniee nppanuoHaabHOE YpaBHEHHS, METO
MX peLIeHus.

5. MeTobl pelieHus: UppaloOHaIbHbIX YPABHEHUH

Bu bl nppanrioHaNbHBIX ypaBHEHUNA. OCHOBHBIE METOBI PEIICHUS UpPaAIlHOHATBHBIX
paBHEHMII.

6. [TpocTeiimue nppalmoHaIbLHbIE HEPABEHCTBA

OnpeneneHne MPpalMoHaTLHOTO HEPABEHCTBA. THITBI MPOCTEHIIINX UPPaAIIMOHATBHBIX
HEPABEHCTB, METOJIbI UX PEUIeHMUSI.

7. Perienuie uppanvoHaibHbIX HEPABEHCTB

PerieHue MppanoHaIbHBIX HEPABEHCTB U UX CUCTEM.

CamocTosiTeJibHasi padoTa 00y4arouuxcs

Perenne nppannoHaJIbHBIX YPAaBHEHUH U HEPAaBEHCTB.

Tema 5

Iloka3atenbHast ¥ Jorapupmuyeckasi GyHKIUUU

18

1. [TokazarenbHast QyHKIUSL

[TokazaTenpHas ¢pyHKums. ['paduk mokazarensHO# QyHKI. CBOIcTBa TOKa3aTEIEHOM
byHKIHH.

2. [IpocTeiinye noka3aTelbHble YpaBHEHUS

OnpezneneHue Noka3aTebHOrO ypaBHeHus. [IpocTeiiiiiee nokas3arenbHble ypaBHEHUS, METOJ] UX
emeHusi. Vicronb3oBaHue cBOMCTB M rpaduKkoB (GYHKIMHN JUIS PEIICHHs] YpaBHEHHH.

3. MeTonbl peleHts: HOKa3aTeNbHbIX YPaBHEHHH

BI/IHI)I I10Ka3aTCIIbHBIX ypaBHeHnﬁ, MCTOAbI UX PCHICHMS.

4. PerieHue nokasaTenbHbIX YpaBHEHUN

Pemmenne Pa3JIMYHBIX BUJI0B ITOKA3aTCIIbHBIX ypaBHeHHﬁ.

5. IlokazaTenbHble HEPAaBEHCTBA

OnpezneneHne TOKa3aTeIFHOTO HepaBeHCTBa. [IpocTeiimiee moka3aTeabHbIE HEPAaBEHCTBA, METOJ
X pEICHNSI.

6. Jlorapudm u ero cBoiicTBa

Ulorapudm. Jlorapudm gncna. OCHOBHOE TOTapruPMUIECKOE TOKAESCTBO. JlecaTnaHbie 1
HaTypaJbHbIe Torapudmbl. [IpaBmuiia gelicTBui ¢ JjorapudmMamu.

7. Beraucienue u cpaBHEHHE JoraprudmoB

Haxo>xnenvie 3HadeHuH torapudma 1mo Iporu3BOJIBHOMY OCHOBAHHIO. ApUPMETHIECKHE
neticTBus ¢ morapudmamu. [lepexon k HoBoMy ocHOBaHUIO. JlorapudmMupoBanue u

MOTEHIIMPOBAHNE BBIPAKCHUH.




8. IIpeobpazoBanue JOrapuGMHICCKUX BHIPAKCHHUI

K rpaduKy GyHKIMH.

[TpeobOpa3oBanme JorapuGMUIESCKUX BBIPAKCHUN 2
9. Jlorapudmuaeckas GyHKITUS
Jlorapudmmyeckas Gpyakmus. I'paduk morapudmmdeckoit pyukmun. CoiicTa 2
iorapuMudeckor GyHKITHH.
[MuguBUAYya IbHOE POEKTHPOBAHHE 6
[Mroro (oceHHUIi ceMecTp) 116
Tema S Iloka3aTenbHas U Jorapupmuyeckas GQyHKIUU 26
10. JlorapudmMuueckre ypaBHeHUs
Onpenenenue gorapupmudeckoro ypasnenus. [Ipocreiiniee norapudmudeckne ypaBHeHUs, 2
METOJ UX PELICHHUS.
11. MeTozpl penieHus JorapupMUIeCKUX YpaBHEHU 5
Buipl JorapupMuIeckux ypaBHEHUH, METOJIbI MX PELICHUSL.
12. Pemenue gorapupMUIecKux ypaBHEeHHUH 5
Pemenune norapumMuU4ecKux ypaBHEHUH U UX CUCTEM.
13. JlorapupMudeckiue HepaBEHCTBA
Omnpeneneaue JJorapu(hMUIECKOTO HepaBeHCTBa. [IpocTeiiiee morapupmMmudecKkiue HepaBeHCTBA, 2
METOJ UX PCIICHHUS.
14. MeTo bl pelmeHus JJorapu(pMUISCKHX HEPaBEHCTB 2
Brie1 torapu)MUIeCKAX HEPABEHCTB, METOIBI HX PEIICHIIS.
15. PenieHue Jlorapu(MUIeCKUX HEPABCHCTB 2
PereHune orapnMHUIECKUX HEPAaBEHCTB
16. MeTton paliMmoHaIU3aIiKI
CyTb MeTOa pallMOHATH3aluN. MEeTOANKA pealn3alii MEeTO/1a PAIlHOHATN3AINA B PEIICHUN 2
MOKA3aTeIbHBIX M JOTapH(PMHUICCKIX HEPABCHCTB.
17. TIpuMeHeHne MeTo/Ia palliOHAIN3AINH B PEIICHAN JIOTapH(pMUIECKUX HEPABEHCTB 2
18. TIpMeHeHne MeTo1a PAaIMOHAIN3AIINH B PEICHUN TI0KA3aTEIbHBIX HEPABEHCTB 2
B ToM yunciie, TPAKTHYECKHX 3aHATHI U JJa00paATOPHBIX padoT
ITpaxkTudeckoe 3anatue Ne 6. Pemenne cuctem cozepkalux UppanroHalIbHbIe, TOKa3aTeIbHbIE
1 orapupmMUIecKrie ypaBHEHHs U HEPaBEHCTBA. 2
PerieHne pa3IMYHBIX BUIOB OKA3aTEIbHBIX YPAaBHEHUH U HEPABEHCTB.
CamocTosiTe1bHasi padoTa 00y4YalouuXxcs
PelieHue okas3aTeabHbIX YPaBHEHUI U HEPABEHCTB 2
Perienue orapuMUUECKUX YpaBHEHHH Y HEPABEHCTB 2
PerieHre cHCTeM YpaBHEHHH 1 HEPaBEHCTB 2
Pazgen 2. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A 52
Tema 6 Ipenennl 12
1.Crioco0bI 3a1aHVsI ¥ CBOWCTBA YHCIIOBBIX IOCJICHOBATEILHOCTEH
[TocnenoBarensHOCTH. CrIOcOOBI 3a/1aHKsI M CBOWCTBA YUCIIOBBIX MOCIIEI0BATEILHOCTEH. 2
[ToHsiTuE 0O Mpenene NocnIeJ0BaTEIbHOCTH.
2. IToHsiTHE O Ipeaelie NOoCIeA0BaTENbHOCTH
[Tonstue o npexnene nociegoparenbHoCcTU. CyIeCTBOBaHUE NPEJENla MOHOTOHHOM 2
OrpaHu4eHHON nocneaoBaTenbHocTH. CyMMHpOBaHHE MocIen0BaTeIbHOCTEN. beckoHeuHo
ObIBaIONIAsl TECOMETPHYECKAs! TPOTPECCHS U €€ CyMMa.
3. [Ipenen ¢pyHKIMH 5
[TonsiTue o npenene pyHkiH. OCHOBHBIE TEOPEMBI O MPEeax.
4. MeToap! BRIUHCIICHUS TPEICIIOB
Buibl HeONPEEIEHHOCTEM, METOIbI UX pacKphIThs. IIepBrlii U BTOPOM 3aMeuaTelIbHbIE 2
MpEebl.
CamocTosiTeIbHasi padoTa 00y4YalouXCs 4
[Ipenens
Tema 7 IMpousBoaHast 22
1. [ToHsITHE O MPOW3BOAHON QYHKIHH, €€ TEOMETPUICCKUI 1 (PU3UIESCKIIA CMBICIT 2
[TpowsBoaHas. [loHATHE O MPOU3BOIHONW QYHKIINH, €€ TEOMETPUICCKIIA U (PU3HIECKUN CMBIC]I.
2. YpaBHeHHE KacaTeabHOU K rpadMKy QyHKINU
'YpaBHEHME KacaTeIbHOH K TpaduKy GYHKIMH. 3aJauy Ha COCTaBJICHUE yPaBHEHUH KacaTeIbHON 2




3. [Tpaswia qudbepeHIPOBAHMS

[Ipon3BOAHBIE OCHOBHBIX 3I€MEHTapHBIX QyHKIMH. [Ipon3BoAHBIE CyMMBI, pa3HOCTH,
[POW3BEACHHSI, YaCTHBIC.

4. [TndhdepenimpoBanue ciioKHON QyHKIMH

[Tpon3BOIHBIC KOMITO3UIMH (YHKIIHH.

5. [IpuMeHEeHNE NMPOU3BOAHON K UCCIICIOBAHHMIO QYHKIMHI U TOCTPOCHHUIO IpadMKOB

AJITOPUTM U CXeMa HCCIleToBaHus ()YHKIMHU C TOMOIIBI0 TIEpBO Ipom3BogHOH. ['paduaeckoe
NpecTaBIeHNE 110 Pe3yJIbTaTaM HCCISIOBaHHS.

6. Bropas npou3BoiHas, €€ TeOMETPUICCKHIIA U (DU3HUECKUN CMBICIT

Bropast mpon3BOAHAs, €€ TEOMETPHUCCKINA U (PU3MIeCKUi cMBICI. HaxokaeHne CKOPOCTH IS
Mmporecca, 3a1aHHOT0 GOPMYJIIoi 1 TpaduKOM.

B ToM YucJie, MNPAKTHYECKUX 3aHATHI U JJa00PATOPHBIX padoT

[pakTryeckoe 3anstue Ne 7. MccienoBanue GyHKIMH C TOMOUIHIO MPOU3BOTHON

M ccrnenoBanue (yHKIMU C MOMOIIBIO MEPBO# mpou3BoqHOU. [locTpoeHue rpaduka GyHKIUU 11O
€3yJIbTaTaM UCCIIeAOBaHUM.

[Mpaktuueckoe 3anarue Ne 8. HaxoxeHre HanOOIbIIEr0, HANMEHBIIICTO 3HAYCHUS U
KCTPEMaJIbHBIX 3HAYCHHUN (HYHKIIUU

Pemenune 3a1a4 Ha OTbICKaHUE HAMOOJIBIIETO U HAUMEHbIIEro 3HaueHni GyHkuuit. [Ipumepsr
MICII0JIb30BaHUS IPOU3BOJHOMN I HAXO0XKICHUSI HAWIYYILIErO PEIIEHUs B IPUKIIAAHbIX 3a1a4ax.

CamocTosiTeJibHasi padoTa 00y4arouuxcst

ViccinenoBanue QyHKIMIA

Tema 8

IlepBooOpa3Hasi © HHTerpas

18

1. IlepBooOpasHasi. HeonpeneneHHbIH HHTErpa

IlepBooOpa3Has U HHTErpal.

2. MeTo/ibl HHTETPUPOBAHUS

MeTo/IbI HHTETPUPOBaHUS (HEMOCPEACTBEHHOE HHTETPHPOBAHNE, METO/ IIOACTAHOBKH HITH
3aMEeHbl IEPEMEHHOM, HHTETPUPOBAHHUE 110 YaCTSIM).

3. Teopema Hprorona—1JleiiOHnma

OrnpeneneHHblil HHTErpai. CBsi3b HEONMPEICICHHOTO HHTErpala ¢ ONPEIeICHHBIM HHTErPAJIOM,
hopmyna Hetorona—IJleiiOHUTIA.

4. HpI/IMeHGHI/Ie OIPEACIICHHOI'O MHTEr'paJia AJId HAXOXKACHUS TIJI01aan KpHBOHHHeﬁHOﬁ
Tpancunumn

5. [IpumeHeHus nHTEerpana B pU3nNKe U TeOMETPUU

6. HpI/IMeHeHI/IFI HWHTCIrpaJa B 00J1aCTH MEXAHUKH U TEXHHKU

[TprKIiagHbIC 3302490,

B ToM 4uciie, IPAKTHYECKUX 3aAHATHI U JJA60PATOPHBIX padoT

[IpakTrdaeckoe 3ansTre Ne 9. [I[puMeHeHe HHTETpata K BEIYUCICHUIO (YU3NIECKUX BEITMYUH U
rIomnagen

BrerauciaeHmne rmoma;[eﬁ 1 00BEMOB C NMOMOIIBIO OIIPEACIICHHOI'O MHTEIrpaJia. HpI/IMCHeHI/IH
OIPCACIICHHOI'O MHTCIpajia JJIsl pCIICHUA (1)I/IBI/I‘ICCKI/IX 3ajga4.

CamocTosiTeJibHasi padoTa 00y4arouuxcst

Perenne 3a/1a4 Ha OPUIOKCHUE OITPEACIICHHOIO MHTETrpaJia

Paspnea II1. I'eomeTpust

56

Tema 9

prlele U IJIOCKOCTH B MPOCTPAHCTBE

20

1. B3anmHOe pacriono)keHue JBYX NPSIMBIX B IPOCTPAHCTBE

IAKCHOMBI cTepeoMeTpru. B3auMHoe pacroyioxkeHue AByX MPsIMbIX B IPOCTPAHCTBE,
00o03HaueHNA U rpadynueckas mwuroctpays. [Ipu3Haku.

2. BzanMHOE pacnookeHue NPsIMO M TNIOCKOCTH B POCTPAHCTBE

Omnpe/eneHre BUI0B B3aUMHOTO PACIIONIOKEHHUS MIPSIMO U TNIOCKOCTH B POCTPAHCTBE,
0003HaueHus 1 rpaduueckas witrocTpanys. [Ipu3Haky B3aMMHOTO PACIIOIOKESHUS IPSIMON 1
[IOCKOCTH B IPOCTPAHCTBE.

3. BzanMHOe paciioso)keHHe JIBYX INIOCKOCTEH B MPOCTPAaHCTBE

OmnpezneneHne BUIOB PACIIOIOKEHUE JBYX MJIOCKOCTEH B MPOCTPAHCTBE, 0003HAYCHHUS
rpaduueckas wunoctparys. [Tpuznaku. CBOHCTBA MapauIeTbHBIX MIIOCKOCTEH.

4. TleprieHIMKYISp ¥ HAKJIOHHAS. YTOJI MEXIY IPSMOM M MIOCKOCTHIO

Omnpeenenne NepHeHINKYISApa, HAKIOHHOMN, mpoekunu. OnpeneneHue yria MexIy npsMoit u
miockocThio. O003HaYeHMSI, TpaduuecKas WLTIOCTpaus. 3a1auul Ha IEPIICHIUKYJISP U
HAKJIOHHYIO.

5. Teopema o Tpex MepreHIuKyJIsIpax




Teopema o Tpex MepHEHIUKYIAPax, rpadudecKas WUTIOCTPALHs. 3a1a4ul Ha TPUMEHEHHE
TEOPEMBI O TPEX MEePIEHAUKYJIISIPaXx.

6. I3MepeHue pacCTOSTHAN B TPOCTPAHCTBE

PaccTosiHUE OT TOUKH 10 INIOCKOCTH, OT IPSIMOM A0 IUNIOCKOCTH. PaccTosHue Mexny
TUTOCKOCTSIMHE. [ 'eoMeTprdeckne mpeoOpa3oBaHus IPOCTPAHCTBA: TapaIUICIBHEIHN TEPEeHOC,
CUMMETpUS OTHOCUTENBbHO TocKocTH. [lapamnensHoe mpoektupoBanue. Ilnomans
OPTOTOHAJILHOM MPOEKITHH.

7. Yron Mexay npsiMoil ¥ INIOCKOCTBIO

OmnpenencHne yrina MEeXIy IPsSMOI U MIIOCKOCTBIO. 3ajaui Ha BEIUMCICHUE MEXKIY MPIMOHN U
[LIOCKOCTBIO.

8. JIByrpaHHbIil yromu

OnpeneneHne TBYTPaHHOTo yriia. JINHSWHBIN yroi IByrpaHHoro yria.

9. Metoasl penieHust 3a1a4 1o Teme JIByrpaHHsli yro

CamocTosiTeJIbHasi padoTa 00yJ4arOIIUXCS

[lo Teme «H‘pﬂMLIe 1 IINIOCKOCTH B ITPOCTPAHCTBEY

Tema 10

MHOrorpaHHUKH

12

1. ITpusma. ITapasuienenunesn

[Tpu3ma. OcHOBHBIE 7IeMEHTHI IPU3MBL. [Ipsimas u HakioHHas npusMa. [IpaBunbHas npusma.
[Mapannenenunen. Kyo Cummerpun B KyOe, B mapajuiesienumnene, B mpusme. ILmomans
oBepxHOCTH Mpu3Mbl. TeopeMa 0 JraroHany NpsiMOYTroJIbHOTO Mapauie/IeHuIie ia.

2. [Tupamuga

ITupamuna. [IpaBunsHas nupamuaa. YcedeHHas nupamuaa. Terpasap. OCHOBHBIE 3JIEMEHTHI
MUPaMUJIBIL.

3. Ceuenusi Ky0a, MPU3MBbI M THPAMUIBI

Meton ciena. IloctpoeHue cedyeHnii MHOTOIPaHHUKOB.

4. Pa3nmiuHbIe BUJIBI MHOTOIPaHHUKOB

[pesncTaBneHue o NpaBUILHBIX MHOTOTPaHHHUKAX (TeTpasape, Ky0Oe, OKTasape, JoAeKadape 1
MKOCadIpe).

B ToM YucJie, NPAKTHYECKUX 3aHATHI U JIA00PATOPHBIX padoT

[TpakTuueckoe 3anarue Ne 10. Beraucnenue miomniaieii © 00beMOB MHOTOTPAHHHKOB

Brrauciienve miomaseil 1 00beMoB IPU3MBI, Tapajlieenuneaa, nupamMmuasl. IHTerpansHas
bopmyna o6bema.

CamocTosiTeJibHasi padoTa 00y4arouuxcs

Permenne 3aJa4 Ha BBIYHUCICHUC rmou_{az[eﬁ 1 00bEMOB MHOT'OI'PAHHUKOB

Tema 11

Tena u NoBepPXHOCTH BpaLeHHUs

12

1.1lunuHap ¥ KoHyC

Omnpenenenne nuuHApa. OCHOBHBIE 3JIEMEHTHI MIMHAPA. DopMyria JuIst BRIYUCICHNUS TUIOIAN
MOBEPXHOCTH LIMIMHAPA, ero o0bema. Omnpenenenue KoHyca. OCHOBHBIE 3JIEMEHTHI KOHYCA.

Y ceuenHbIi KoHyc. DopMyia Juist BBIYMCIICHHS IIOIAIN TOBEPXHOCTH KOHYCa, ero 00bema.
OcHOBaHMe, BHICOTA, OOKOBasi IOBEPXHOCTh, 00pa3yIomIas, pa3BepTKa.

2.CedeHus HWIMHIpA U KOHYCca

OceBEIE CeUeHUs HUiIrMHApa U KOHYCA. CeueHus napajjieJ;ibHbI€ OCHOBAHUIO. Brucanusiii u
OIMCAaHHBIN HWJINHOP, KOHYC.

3. Illap u cepa. Mx ceuenust

[lap u cdepa, ux ceuenns. KacarenbHast IIIOCKOCTS K cdepe.

4. [nomaas MOBEPXHOCTH M 00BEM IIapa

[T10m1anp moBepXxHOCTH M 00BeM mapa. [lomodue Ten. OTHOMICHHS TUTOIAICH TTOBEPXHOCTEH U
00BEMOB MOJOOHBIX TEL.

B ToM umnciie, TPAKTHYECKHX 3aHATHI U JJa00pATOPHBIX padoT

[pakTryeckoe 3anstre Ne 11. Berauciienue miomaaer 1 005eMOB Tell BpaIIeHUs

CamocTosiTeJibHasi padoTa 00y4aroIUXCs

Pemenue 3a1a4 Ha BBIYUCIECHUE TUIOMAIEH 1 00bEMOB TEJl BpAIISHUS

Tema 12

KOOpI[l/lHaTl)l N BEKTOPbI

12

1. JlekapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE

[IpsiMoyTronbHAS (IeKapToBa) CcTeMa KOOPAWHAT B IpocTpaHcTBe. PopMysia pacCTOSHUS
MEXIY ABYMS TOUKAMHU.

2. BexTopsl. JIeicTBHS ¢ BEKTOPAMH, 33 JaHHBIMU KOOPIMHATAMHU

Bekrtopsl. [Ipoexuns Bekropa Ha ock. Koopaunarsl Bektopa. Moayinbs BekTopa. PaBeHCTBO

BekTOpoB. Pa3nokeHne BekTopa 1o HampasiaeHHIM. ClI0)keHIEe BEKTOPOB. Y MHOKEHHE BEKTOpa




CoNoGA~WNE

Ha 9HCJIO.

3. YpaBHeHHs chepbl, IIOCKOCTH B MPSIMOH 2
4. CxaJsipHOE TIPOM3BECHIE BEKTOPOB
CkasipHOE IPON3BEICHIE BEKTOPOB. VIcronb30BaHNEe KOOPAMHAT ¥ BEKTOPOB MPH PEIICHUN 2
MaTEeMaTHYECKHUX U MPHUKJIAIHBIX 33/1a4.
5.BeKTOpHBIN METOT PEIICHHs] CTEPEOMETPUUYECKUX 3a/1a4
BexkTOopHOE ypaBHEHUE NPSIMON U IIIOCKOCTU. KOOpAMHATHBII METOA BBIYMCICHUS YIJIa MEXAY 2
[UIOCKOCTSIMA
CamocTosiTeJIbHasi padoTa 00yJ4arOIIUXCS 2
KoopauHaThl 1 BEKTOPHI
Pa3gen IV. KomOuHaTOopHKa, CTATHCTHKA H TeOPHsI BePOSTHOCTEM 16
Tema 13 DJieMEeHTbl KOMOMHATOPUKHU H TEOPHHU BepOSTHOCTEH 10
1. OcHOBHBIEC NOHSTHSI KOMOWHATOPHKH
OcHOBHBIE NOHATHS KOMOMHATOpUKH. Popmyra buHoma Herotona. CBoiicTBa OMHOMHHAIBHBIX 2
k03¢ ¢unuenton. Tpeyroapauk Ilackas.
2. 3aaun Ha IOJCYET YKCia pa3MelleHUH, IepecTaHOBOK, COUeTaHUH
3amaun Ha MOJCUCT YKCa pa3MeEIleHH, TIePecTaHOBOK, coueTanuii. Perienue 3a1a4 Ha nepebop 2
BapHaHTOB.
3 BeposITHOCTb COOBITHSI, CJIOKEHUE U YMHOKEHUE BEPOSITHOCTEN
Anreopa coObiTHi. Kiaccuueckoe onpenenenne BeposTHOCTH. CIIOKEHUE U YMHOKEHUE 2
BeposiTHOCTEW. DopMyJia IIOJTHOU BEPOSATHOCTH.
4. BorunciieHne BeposTHOCTEH 5
Perienue 3amay Ha mpuMeHeHue Gopmy baiieca u Bepuysuu.
CamocTosiTeIbHAsI padoTa 00y4aoumuxcs 2
D1eMEHTHI KOMOMHATOPHKH M TEOPHUH BEPOSITHOCTEH
Tema 14 DJIeMeHTbl MATeMATHYECKOH CTATHCTHKHU 6
1. [TorsTHE O 3a/1aU9aX MaTeMaTHYECKOHN CTaTUCTHKH. [IpencTaBieHne JaHHBIX
[TonsTHE O 3a/1a4aX MaTeMaTHYECKOW CTATUCTHKH. DJIEMEHThl MaTeMaTHUeCKOI CTaTUCTUKU 2
[IpencraBnenne qaHHBIX (TAOIMIBI, TMAarpaMMBl, TpaUKH), TeHepaIbHAs COBOKYITHOCTb,
BbIOOpKA. CoCcTaBiIeHNE MHTEPBAJIILHOTO BapHALMOHHOTO psija.
2. UncioBble XapaKTEpPUCTUKH BAPHALIMOHHOTO psijia
UncnoBble XapaKTepUCTHKH BapHALlMOHHOTO psAfa (4acToTa, YacTOCTh, CPEAHEe 2
apudmMeTHyecKoe, MeIaHa, IUCTIEPCHsI U CPEeTHEKBaAPaTHIECKOE OTKIOHEHHE)
3. [MpukiamHble 3a1a9n 2
[MaauBHAYa/IbHOE MPOEKTHPOBAHHE 6
Paznen V IIpomeskyTOUHAS aTTECTAMS 24
DYHKIUH U TpapuKH 4
KopHu, cTeneHu u Jorapugmel 4
(OCHOBBI TPUTOHOMETPUH 2
[TpousBoHas 2
[TepBo0Opa3Has U HHTErpa 2
MHororpasHuku. Tena v NOBEpXHOCTH BpallleHUs 2
KoopauHaTh! ¥ BEKTOPEI 2
DK3aMeH 6
AToro: 180
Bcero: 296

MNPUMEPHBIE TEMbI HHIAUBUAYAJIBHBIX TIPOEKTOB
HenpepeiBHbIE 1po0H.

[IpumeHeHue CIOKHBIX MPOLIEHTOB B 9KOHOMUYECKUX pacueTax.
W3ydenne HeCTaHIAPTHBIX CIIOCOOOB PEHICHNS KBaJPAaTHBIX ypaBHEHUH.
CrosxeHrne TapMOHHUYECKUX KOJICOaHHIA.

I'paduueckoe penieHne ypaBHEHU 1 HEPABEHCTB.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C MTAPAMETPOM.

AHanu3 BEJIMKUX OTKPBHITUHA B MaTEMaTHKE.

HccnenoBanme reoMmeTpuaeckux (OpM B HCKYCCTBE.

W3ydenue mpuMeHeHHs TeoMeTprd B padboTax JleoHapo.

10 W3zydenue cnocoOOB mpuMeHeHHS TpadoB B COBPEMEHHON apXHUTEKTYPE.




11.
12.
13.
14,
15.
16.
17.
18.

AHanu3 cOBpEeMEHHBIX CIIOCOOOB COCTaBIICHUS YPAaBHEHUH.

[Monstre muddepeHnnana u ero NPUIOKEHUSL.

Hcnonp3oBaHue MaTEMAaTUKU B UHIYCTPUHU KPACOTHIL.

Krnaccudukanms MmareMaTHYeCKUX TOJIOBOJIOMOK.

HccnenoBanne MaTeMaTHYeCKUX XapaKTEPUCTHK MUpaMu (HalprMep, erHIIeTCKUX | Jp.).
Konndeckue ceueHns 1 MX NPUMEHEHHE B TEXHHUKE.

.BexTopHoe 3anaHue NpsAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE.

CxeMbl IOBTOPHBIX HCIIBITaHNH bepHy .

3 MaTepuaabHO-TEXHUYECKOE U Y4eOHO-MeToAuYecKoe odecneyeHrue TUCHMIIUHBI (MOTYJIs1)
3.1 CnennajJbHble NOMEIEHHUS A1 PeaTn3aluy MPOrpaMMbl

VYueOHbIH KaOUHET, YAOBICTBOPSIOMINI TPEOOBAHUSIM CAHUTAPHO-3IHAEMHUOIOTHUECKHX ITpaBml 1 HopMaTuBoB (CanlluH
2.4.2 Ne 178-02) u ocHaIIEHHBII TUIIOBBIM 000pPY/I0OBAaHHEM.

B cocraB yueOHO-METOIMUECKOTO U MaTEPHATBbHO-TEXHUIECKOT0 00eciedeH st KaOMHeTa BXO/IT:
— JIO0CKa;

— IOCaJJOYHBIC MECTa 110 KOJIMYECTBY 00yYarolIuXCsl;

— pabouee MECTO MPETOAaBaTEIIS;

— MHOTO()YHKIIHOHATBHBII KOMIUIEKC TPEIOIaBaTelIs;

— HaTJSIHBIC TIOCOOHS;

— HH(POPMAMOHHO-KOMMYHHKATHBHBIC CPEACTBA.

3.2 UudopmanuonHoe odecneyeHne peain3auuu NporpaMmbl

3.2.1 OcHoBHas JUTEpaTypa

1. Bammakor, M. . Matematuka : [anredpa ¥ Hayaja MaTEMaTUYSCKOTO aHANIM3a, FTEOMETPHUs| : yUCOHHK IS
obOpazoBatenbHbiXx yupexacHuii CIIO Ha 0a3e OCHOBHOTO 0O0IIEero 0o0pa3oBaHUs C TMOJYYCHHEM CPEIHEro OOIero
ob6pasoBanus /| M. W. Bammakos ; M. U. BammakoB. — 6-¢ u3n., crep. — Mocksa : Akamemus, 2019. — 256 c. ¢. —
(ITpodeccuonanpHoe oOpa3zoBanue : OOIIc00pa3oBaTEIbHbIC TUCITUILUIHNHBI).— TEKCT ;| HEMOCPEACTBEHHBIH .

2. Kamanosa, ®.P. Beicmas maremartnka. OOmas anreOpa B 3amavax : ydeOHOoe mocoOue Iisi CpeaHero
npodeccronaasHOTO 0Opazopanus / @. P. Kamamosa, 1. A. Kamamos, T. H. ®omenko. — 2-e u3n., mepepad. u gom. —
Mocksa : U3gatenscTBO FOpaiit, 2021. — 128 c. — (IIpodeccuonanproe obpa3zoBanne). — ISBN 978-5-534-11363-1.
— Tekcr : anekTpoHHbI // O6pa3oBarenbHas miatdhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/473219 .

3. JHopodeeBa, A.B. Maremaruka. COopHHK 3amad: y4eOHO-TIpaKTHUECKOE IMOCOOWME ISl  CpeIHero
npogeccronanpHOTO 0OpaszoBanus / A. B. [lopodeeBa. — 2-¢ m3n. — Mocksa : UsmatensctBo FOpaiit, 2020. — 176 c. —
(ITpodeccuonanphoe obpazoBanue). — ISBN 978-5-534-08796-3. — Tekcr : anekTpoHHbIH // OOpa3oBaTesbHas miathopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/449051 .

3.2.2 lonoJiHUTEIbHAS JIUTEPATYypa

1. lboromomnos, H. B. Marematuka: yuebuuk aias CITO / Boromonos H. B., Camoiinenxo II1. U.. — 5-e usna.,
mep. uw pgom. — Mocka : Hpair, 2021. - 401 c. - ISBN 978-5-534-07878-7. — URL:
https://urait.ru/book/matematika-469433 . — TeKkCT : IMEKTPOHHBIH.

2. Boromounos, H. B. Anrebpa u Hadana ananusa.: yueonoe nocodue ans CI1O / Boromonos H. B.. —Mockaa :
FOpaiit, 2020. — 240 c. — ISBN 978-5-534-09525-8. — URL.: https://urait.ru/book/algebra-i-nachala- analiza-449037 . —
Tekcr : 3JIeKTPOHHBIH.

3. Boromornos, H. B. T'eomerpust.: yaebuoe nocobue mist CI1O / Boromonos H. B.. — Mocksa : FOpaiit, 2020. —
108 c. — ISBN 978-5-534-09528-9. — URL: https://urait.ru/book/geometriya-449038 . — TeKCT : 3JIEKTPOHHBIH.

4. Dmuarckas, H. FO. Teopus BeposTHOCTEM.: yueObHoe nmocooue anst CITO / Duarckas H. FO.. — Mocksa : HOpaiir,
2020. — 203 c. — ISBN 978-5-9916-9315-8. — URL.: https://urait.ru/book/teoriya-veroyatnostey-451178. — Tekcrt :
3JIEKTPOHHBI.

Manyrus, B. A. Teopust BeposiTHOCTEH.: yuebHoe mocobue st CITO / Manyrun B. A.. — Mocksa :FOpaiit, 2020. — 266
c. — ISBN 978-5-534-08519-8. — URL: https://urait.ru/book/teoriya-veroyatnostey-454599. — TekcT : 3JeKTPOHHBIH.

3.2.3 MeToau4eckas JIMTepaTypa

MaremaTHKa : METOJIMYECKHE MaTeprasl Al cTyneHToB 1 kypca cnenuansaocTi CITO 10.02.05 "O6ecnieuenue
HHPOPMALHOHHOK 0€30aCHOCTH aBTOMATH3UPOBaHHBIX cucTeM" / Ky3bacckuil rocy1apCcTBEHHBIH TEXHHYCSCKUT
yauBepcuteT uM. T. @. T'opbauena ; Kadeapa Teopun u MmeToauku mpodhecCHoHaIbHOTO 00pa30BaHus, COCTAaBUTENb M.
A. Xusunnesa. — Kemeposo : Ky3I'TV, 2021. — 28 ¢. — URL.: http://library.kuzstu.ru/meto.php?n=10019 . — Tekcr :
3JIEKTPOHHBIN.

3.2.4 UHTepHET pecypchbl


https://urait.ru/bcode/473219
https://urait.ru/bcode/449051
https://urait.ru/book/matematika-469433
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/geometriya-449038
https://urait.ru/book/teoriya-veroyatnostey-451178
https://urait.ru/book/teoriya-veroyatnostey-454599
http://library.kuzstu.ru/meto.php?n=10019

1. SIxoenes I'.H. Anre6pa u Hadana ananu3za (MaTtemaTuka Juisd TEXHUKyMOB) [DnekTponHblid yueOonuk] /I".H SIkoBnes. -
Pexxum nocrymna: http://lib.mexmat.ru/books/78472/.

2. AnreOpa u Havana ananu3a. 10-11 knace. 3agaunuk. Mopakosuu A.T'. u np. — Pexum goctyma:
http://proresheno.ru/uchebniki/algebra/11klass/714-algebra-i-nachala-analiza-10-11-klass-zadachnik-mordkovich-a-g-i-dr/visit
3. AnreOpa u Mmaremaruueckuid ananmus. 10 knace. (yrioyonennoe usydenue) Bunenkun H. 5., ViBames-Mycatos O.C.,
HIBapubdypn C.U. — Pexxum moctyma: http://proresheno.ru/uchebniki/algebra/10klass/686-algebra-i-matematicheskij-analiz-10-
klass-uglublennoe-izuchenie-vilenkin-n-ya-ivashev-musatov-o-s-shvartsburd-s-i/visit

4. Cenprx, 1. FO. Martemaruka : yue6Huk u npaktukym s CIIO / U. 0. Cexpix, 1O. Bb. I'pebenmukos, A. 1O. [lleBeneB. —
M. : UznarensctBo HOpaiit, 2018. — 443 c. — (Cepus : IIpodeccrnonansaoe obpazoBanue). — ISBN 978-5-9916-5914-7. —
Pexunm mocryma: www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-CO9B841ESFOAL.

4. Opranuszanus caMoCTOATeIbHOI padoThl 00yYarOIUXCs

CamocTosTensHas padoTa 00y4aroIuXcsl OCYIECTBIAETCS B 00beMe, YCTAHOBICHHOM B pa3jiesie 2 HaCTOSIIIeH IIPorpaMMBbl
JIUCIUIUIUHBI (MOIYJIS).

Jlyist camocTosITeNbHOM paboThl 00YUaIOIIUXCsl IPETyCMOTPEHBI ClIEIMaNIbHBIE TOMEIEHHUS], OCHAILICHHBIE KOMITBIOTEPHOI
TEXHHUKOH ¢ BOBMOXKHOCTBIO MOJKITIOYECHUS K NH(POPMAaLMOHHO-TEIeKOMMYHHUKAIMOHHO# ceTn "HUHTepHeT" ¢ obecrieueHreM
JIOCTYTIA B 3JICKTPOHHYO HH(GOPMAIIMOHHO-00pa3oBarenbhyto cpeny Kys['TVY.

6. Unble cBegeHus M (M) MATEPHAJIbI

1. O6pa3oBaTeNBHBIN POILIECC OCYIICCTBISIETCS C UCTIONB30BaHIEM KaK TPAJUIIMOHHBIX TaK A COBPEMEHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHH.

B pamKax ayJUTOPHBIX 3aHATHN IPUMEHSIIOTCS CIAEAYIOLUE UHTEPAKTUBHbIE METOBIL:

- pa300p KOHKPETHBIX IPUMEPOB,;

- MyJbTUMEIUIHAs IPE3CHTaLU.

2. IIpoBeneHue rpynIoBBIX U HHIUBHYaJbHBIX KOHCYJIBTAlUN OCYIIECTBISETCS B COOTBETCTBUH C PacIHCaHUEM
KOHCyJ’ILTaL{I/Iﬁ 10 TCMaM, 3as4ABJICHHBIM B pa6011e171 nporpaMme JUCHUIUIMHBI, B IEPUOA OCBOCHUSA AUCHUIIIIMHBI U IEPE
MIPOMEXYTOYHOM aTTecTaIlleil ¢ y4eTOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
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