MunuctepcTBO cenbekoro xo3saucTa Poccuiickon denepannn
HoBO03BIOKOBCKHIT CENBCKOXO3SIMCTBEHHBI TEXHUKYM —
bunuan GI'bOY BO «bpsHCKHi rocy1apcTBEHHBIN arpapHbId YHUBEPCUTET

COI''TACOBAHO: COI'JTACOBAHO: YTBEPXJIAIO:
3aB. OMOIMOTEKOM [Ipencenarens [IMK 3am. nupekTopa no yueOHoun
e 00111e00pa30BaTEIbHBIX ¥ BOCIIUTATENbHOM paboTe
:.1’*7’7.'/» A JUCILUATLINH /%/ .

N.C. sanoBa

H.B. JlobaueBa ) ,7/45, &7/_/

12.11. 2021 1. N.®. I'epacumenko  22.12.2021 r.
[TpoTokon Ne 3 ot
15.11.2021 r.
PABOYAS ITPOT'PAMMA

OBIIEOGLPA3OBATEJIbHOI'O YUEBLHOI'O ITPEIMETA

«MATEMATHUKA»

Hoso3wi0koB, 2021 1.



PabGouass mporpamma oOmieoOpa3zoBaTenbHOTO 0a30BOoro y4eOHOro TpeaMeTra
«MaremaTtuka»  pa3pabotaHa Ha  ocHOoBe  TpeboBanuii  denepanbHOro
rocyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa CpeAHEero oOluiero oOpa3zoBaHUs
(npukaz MwunoOpHayku Poccun ot 17 mas 2012 1. Ne 413, ¢ u3MeHeHUSIMU U
nomoiaHeHUsMA OoT 29 nexabps 2014r. , 31 mexabpst 2015r., 29 wurons 2017r., 24
ceHTs0ps, 11 mexadbps 2020r.), deaepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpeAHero mpodeccruoHalibHOro 00pa3oBaHus 1o crneunagbHocTu: 23.02.07
Texnuyeckoe OOCTy)XKMBAaHHE U PEMOHT JBUTATeNed, CHUCTEM U arperaros
aBTOMOOMIeH (puka3 MuHucTepcTBa oOpazoBanus u Hayku PD ot 9 nexadps 2016 r.
Ne 1568) IlpumepHoii mporpaMMbl O0IIE00pPa30BaTEIBHOIO y4eOHOro MpeaMeTa
«Marematuka» a1 NPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHu3anui. — M.:
M3natensckuit meHtp «Axkamemusi», 2015. — 21 c¢. ISBN 978-5-4468-2596-7,
pekoMengoBaHHON DI'AY «OPHUPO» B KaduecTBE NPUMEPHOM MPOrpaMMbl s
peanu3aluuMyu OCHOBHOM mpodeccruoHanbHOM oOpa3zoBarenbHoMporpammel CIIO Ha
0a3ze OCHOBHOTO 00IIIEro 00pa3oBaHus C MOJIYUYEHHEM CpeHEro o01iero 0opa3oBaHusl.
ITpoTokon Ne 3 ot 21 urons 2015 r. Peructpanmonnsiii Homep peuensuu 377 ot 23
ntons 2015 r. ®I'AY «DUPO».

Opranuzanusi-coctraBuTesib: HOBO3BIOKOBCKUN CEITbCKOXO3SIMCTBEHHBIM TEXHUKYM —
¢umuan ®I'bOY BO «bpsiHCKUi rOcyAapCTBEHHBIN arpapHbIi YHUBEPCUTET

CocraBurens:

Ycenko E.I., nmnpenopaBaTenb — BbICIIEH — KBAIM(DPUKAIMOHHOW  KAaTeropuu
HoBO3BIOKOBCKOTO CEJIBCKOXO3IMCTBEHHOTO TexHukyma — ¢uiauaia OI'BOY BO
«bpsAHCKNI TOCY1apCTBEHHBIN arpapHbI YHUBEPCUTET

Penenzent: Jlopomenko AnHa MBaHOBHA, BbICIIAs KBadU(UKAIIMOHHAS KaTeropus
npenogaBarenb  mateMatnku ['OY CIIO «HoBo3wsiOkoBckuii mpodeccnoHaabHO-
eJarortueCKum KOJuie K

PekomeHnoBaHa MeTOAUYECKUM COBETOM HOBO3BIOKOBCKOIO CEIBCKOXO035HCTBEHHOIO
texHukyma — ¢uinaia GI'BOY BO  «bpsHckuii rocyaapCTBEHHBI arpapHbIi
YHUBEPCUTET

ITpoTokon 3acemanust Ne3 ot «22» gexadps 2021 roma



COJIEP)KAHUE

1. Pe3ynbTarhl 0CBOEHUS Y4eOHOTO MpeaMeETa

2. Copeprxanue yueOHOro nmpeaMeTa

3. TemMaTuyeckoe IUIAHUPOBAaHNE YYEOHOTO IPEIMETA

4. Ycnosusd peanuzauuu pabodell mporpaMmbl yueOHOTO MpeaMeTa

[Ipunoxenue 1. JInct perucrpanmy N3MEHEHUN U JOTIOJIHEHUN



PE3YJBbBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

OcBocHue COACPKaHUA yqe6Horo nmpeamMcecTa «MaremaTuka» oOecrieunBacT
JOCTHKCHHUC CTYACHTAMHU CIICAYIOIMUX PC3YJIbTATOB:

* JIUYHOCHHDBIX'
JI1 — chopMupoBaHHOCTH MPEICTABICHUN O MaTEMATHKE KaK YHUBEPCAIHHOM SI3BIKE
HayKH, CpEJICTBE MOJCIUPOBAHMS SBICHUM M TMPOLECCOB, HUIEIX U METOJax
MaTEeMaTUKH;
JI2 — nmoHuMaHHWe 3HAYUMOCTH MAaTE€MaTHKH [ HAy4YHO-TEXHHYECKOIo Iporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHWS K MAaTeMaTHKE KaK K YacTH OOIIeYeIOBeUeCKON
KyJIbTYphl u€pe3 3HAKOMCTBO C MCTOpUEH  pa3BUTHUS MaTeMaTHUKU, HBOJIOIUEH
MaTeMaTUYECKUX UJIEH;
JI3 — pa3BuTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMUS,
ANTOPUTMHYECKON KYJBTYPhl, KPUTUYHOCTH MBIIIJICHUSI Ha YPOBHE, HEOOXOJIMMOM
it Oyayiedt mpodeccuoHanbHOM  eATeIbHOCTH, JUIsl MPOAOHKEHUsST 00pa30BaHUus U
caMmo00pa3oBaHus;
JI4 — oBnajgeHue MaTEeMaTHMUYECKUMM 3HAHUSIMH U YMEHHUSIMH, HEOOXOJUMBIMHU B
MMOBCEIHEBHOM JKM3HU, JJIsI OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX AUCHUIUIAH U
JTUCHUTUIMH TPOPECCUOHATIBLHOTO IIUKJIIA, IJIs MTOTy4YeHUs] 00pa3oBaHus B 00J1acTsIX, HE
TpeOYIOIHUX YriyOJIeHHOM MaTeMaTH4YeCKOW MOATOTOBKY;
JIS — roTOBHOCTBH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE U K CaMOOOPa30BaHHUIO,
Ha TMPOTSHKEHUM BCEM KU3HU; CO3HATEIBHOE OTHOIICHUE K HEMNPEPHIBHOMY
00pa30BaHHUI0 KaK YCJIOBHIO YCHEHIHOM MpodecCHoHaTbHOM M OOIECCTBEHHOM
NEeATEIIbHOCTH;
JI6 — TOTOBHOCTh U CIIOCOOHOCTHh K CaMOCTOSITEIIbHOM TBOPUYECKON M OOIIEeCTBEHHOM
NEeATEIIbHOCTH;
JI7 — roToBHOCTh K KOJUIGKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTenbHOM, OOIIECTBEHHO-TIONE3HOM, Y4eOHO-NCCIEN0BATENbCKOM, TPOCKTHON
U JIPYTUX BUJIAX JESITEIbHOCTH
JI8 — oTHomIeHUEe K MpodheCCHOHATIBHOM ACSATETbHOCTH KaK BO3MOXXHOCTH y4acTHUsl B
pelIeHUN JIMYHBIX, 0OIIECTBEHHBIX, TOCYJaPCTBEHHBIX, O0IICHAIMOHATBHBIX MPOOJIEM;
JI9 —n1st Tiyxux, caboCHbIIANIUX, TO3THOOTJIOXIINX O0YYaIOIINXCs: CIIOCOOHOCTD K
COIMAJILHOM ajanTallui W MHTErpanuu B oOimiecTBe. B ToM yucie mpu peanuszanuu
BO3MOXHOCTEH KOMMYHHUKAIMU Ha OCHOBE CJIOBECHOM peur( BKIHOYAs YCTHYIO
KOMMYHUKAIIUIO), a TaKXKe, IPU >KeJIaHUM, KOMMYHUKAIIMU Ha OCHOBE JKECTOBOU peuu
C JIMI[aMU, UMEIOLIMMHU HAPYLIECHUS CIIyXa;
JI1I0 - jans oOywaromuxcsi ¢ HapyHICHUSIMH OIOPHO —JBUTATEILHOTO ammapara:
BJIQJICHUE HABBIKAMU TPOCTPAHCTBEHHOM U COIMAIBHO-OBITOBONW OPHUEHTHUPOBKU;
YMEHHE CaMOCTOSATEILHO U O€30MacHO TMEpPEeABUTAThCS B 3HAKOMOM M HE3HAKOMOM
MIPOCTPAHCTBE C HCIOJIH30BAHUEM CIICIUATLHOTO OO0OpPYJOBaHUS; CIOCOOHOCTHh K
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OCMBICJICHHIO U JuddepeHuanuy KapTHHb MUpPa, €€ BPEMEHHO-IPOCTPAHCTBEHHON
OpraHu3aIiK; CIIOCOOHOCTh K OCMBICIICHUIO COIIMATIBbHOTO OKPYI)KEHHSI, CBOETO MECTa B
HeM. [IpuHSATHE COOTBETCTBYIOIIMX BO3PACTY IIEHHOCTEH M COLMATBHBIX POJICH;

JI11 - s oOyyarommxcsi € pacCTPONCTBAMHM — ayTHCTHYECKOTO  CIICKTpA:
(dbopMHUpOBaHHE YMEHHS CJIEJIOBaTh OTPAaOOTAHHON CHUCTEME TMPABWIJI TIOBEIACHHUS |
B3aUMOJICHICTBHS B TPHUBBIYHBIX OBITOBBIX, YYCOHBIX M COIHAIBHBIX CHUTYAIUsIX,
yJIep)KUBATh TPAHUIIBI B3aUMOJICHCTBHUS; 3HAHUE CBOUX MPEANOYTCHUH (OrpaHUCHHIA)
B OBITOBOM cdhepe u chepe HHTEPECOB.

® MemanpeomMemHuyix:

Kommynuxamuenoix:
KYY/J1l — yMeHue NOpOAyKTUBHO OOIIAThCS M B3aMMOJEICTBOBaTH B IHpOLECCE
COBMECTHON JESATENbHOCTH; BIAJCHUE BCEMHU BHJAMU pEUYEBON JIE€ATEIBHOCTH:
ayJIMpOBaHUEM, UTEHUEM (IOHUMAaHUEM ), TOBOPEHUEM, TUCHMOM;
KYVY/2 — yMeHue yuuThIBaTh MO3ULNN IPYTHX YUACTHUKOB JIEATEIBHOCTH; BIIaJCHUE
A3BIKOBBIMHM CPEACTBAMU — YMEHHE SICHO, JIOTUMHO M TOYHO H3JIaraTh CBOKO TOYKY
3pEHHs, HUCIHOJIb30BaThb  AJICKBAaTHBIE  SI3BIKOBBIE  CPENCTBA;  MCIIOJIB30BAHHE
OpUOOPETEHHBIX 3HAHMM M yMEHMHM /i1 aHalnu3a S3bIKOBBIX SIBJICHUN Ha
MEXITPEIMETHOM YPOBHE;
KYY3 — ywmenue 3¢dexTtuBHO pa3pemiaTb KOHQIUKTHI; MPUMEHEHHE HABBIKOB
COTPYJHMYECTBA CO CBEPCTHHKAMU M B3pPOCIBIMU B IPOLECCE PEYEBOTO OOIIECHHUS,
o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEI0BATEILCKOM, MPOEKTHOM
U APYTUX BHUJIAX JESITEIbHOCTH;
KYY/J4 — ymeHue sCHO, JIOTUMHO M TOYHO MH3JaraTb CBOK TOYKY 3pEHHS,
WCIIOJIB30BaTh aJICKBaTHBIE S3BIKOBBIC CPEJACTBA; OBJAJACHUE HOPMAMHM PEYEBOIO
MOBE/ICHUS B Pa3IMUHBIX CUTYaLUSX MEKIMUYHOCTHOTO U MEKKYJIBTYPHOI'O OOILIEHUS,
e i 00y4aroIIUXCsl C pacCTPOMCTBAMU ayTUCTUYECKOTO CIIEKTpa:
KYVY/S — oBnageHne yMeHMEM aICKBaTHO PEAarupoBaTh B CTAHIAPTHOW CUTyallMd Ha
ycnex M HeyJady, KOHCTPYKTHBHO JEHCTBOBATH JaX€ B CUTYyalMsX HEyclexa MpH
OpraHu3yIoIEeH TOMOIIY ThIOTOPA;
KYY 16 — ciocoOHOCTh caMOCTOATENBLHO OOPATUTHCSA K MEIarOTHYECKOMY PabOTHUKY
(memarory-ncuxosory, COUMaJbHOMY MeNarory) B cCiydae JUYHBIX 3aTpyJAHEHHN B
pEeLIeHNH KaKoro-1mbo BoIpoca.

Ilo3nasamenvuoix:

IIYYJA1l — TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITEIBHOM WH(OPMAIMOHHO-
MMO3HABATEJIbHOW JIESITEIbHOCTH, BKJIIOUasl YMEHHUE OPUEHTHPOBATHCS B PA3IMUYHBIX
UCTOYHMKAX  HWH(MOpMAIMK, KPUTHUYECKH OICHWBAaTb W  HUHTEPIPETHUPOBATH
uH(}OpMAIHIO, TTOIYyYaeMY0 U3 PA3IMYHBIX HCTOYHUKOB;

MMYYJ2 - ymeHue wu3BJICKaTh HEOOXOAUMYI0 HWH(DOpPMAIMIO W3 Pa3IUYHBIX
HMCTOYHHUKOB: Y4EOHO-HAYYHBIX TEKCTOB, CIIPABOYHOMN JTUTEPATYPHI, CPEICTB MAaCCOBOU
nHpopmaruu, THOOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH I pelIeHus
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIlMOHHBIX 3aJ1ad B MPOIIECCe U3YUCHUS
MaTeMaTUKH; YMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETUPOBATH HH(OOPMAIIHIO,
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MOJy4aeMYI0 U3 PA3JIMYHBIX UCTOYHHKOB;
MMYYJ3 — yMeHue mpoBOAWTH ONEpallMiyd CHUHTE3a, aHalli3a C LEJbI 0000IIeHUs
IIPU3HAKOB, XapaKTEPUCTHK, (haKTOPOB;

IIYY]l4 — BnajgeHue HaBBIKAMHU TO3HABATEIBHOM, YUYEOHO-HCCIIEIOBATEIBCKON |
IPOCKTHOM JICATEILHOCTH, HAaBbIKAMH pa3pelieHus mpolJjieM; CIOCOOHOCTh H
FOTOBHOCTh K CaMOCTOATEILHOMY INOUCKY METOJOB PEIICHUSA IMPAKTUUECKUX 3aj]ad,
MPUMEHEHHIO PA3JIMYHBIX METOJIOB MO3HAHUS,

HMYYIS — nns riiyxux, cia0oCbIIIaIUX, TO3IHOOTJIOXIIINX 00yYarOUIUXCsl: BIIaJICHUE
HaBBIKAMH OTIPECIICHHS M UCTIPABJICHHSI CTIEITU(UUECKIX OMHMOOK (arpaMMaTH3MOB) B
IIACBMEHHOM U YCTHOM PEYH;

® JJis1 00YYaIOIIUXCS C pACCTPOUCTBAMU Ay TUCTUUECKOTO CIIEKTpa:

HHYYl6 — oBnaneHue yMEHUEM BBINIOJIHATD AEUCTBUSA 1O 3aJaHHOMY aJrOPUTMY WU
oOpa3ily TIpH CONPOBOXKJIAIOIIEH IMOMOIIM  IE€Iaroru4eckoro pabOTHHKA W
OpPTraHU3YIOLIEH MOMOIIM THIOTOPA;

INMYYI7 — oBiageHne yMEHUEM aKTUBHOTO MCIIOJb30BAHUS 3HAKOBO-CUMBOJIMYECKHUX
CPEACTB IS TMpeJCTaBlIeHUS MHDOpMaMK 00 HM3y4aeMbIX OOBEKTAaX W Tpolieccax,
Pa3IMYHBIX CXEM PEIICHHUS YYEOHBIX M IMPaKTHYECKUX 3a7ad IPH OPTraHU3YIOIICH
MOMOIIY MEAArora-rcuxoyjora u TbloTopa,;

IYY/I8 — ciocoOHOCTh CaMOCTOATENIBHOU IEMCTBOBATH C 33JJaHHBIMU 3TAJIOHAMHU TPU
MoucKe MH(OPMAILIMK B PA3TUYHBIX UCTOUYHUKAX.

YMEHHUE $CHO, JIOTHYHO M TOYHO H3JIaraTb CBOKO TOYKY 3PEHHUS, HMCIIOJIb30BAThH
aJICKBATHBIE SI3BIKOBBIE CPEACTBA

HYY19- oBnaneHne yMEHUEM aE€KBATHO PEarupoBaTh B CTAHIAPTHOM CHUTyallMd HA
yCIieX W HEyJady, KOHCTPYKTHBHO JACHCTBOBATH JAXXE B CUTyalMsIX HEyCIeXa IMpH
OPTraHU3YIOIIEH TTOMOIIM ThIOTOPA;

Pecynamuenvix:
PYY/JIl —ymMeHue caMOCTOATENIBHO OMPEAENATh LEIU JESITEIIbHOCTH U COCTaBIATH
IJIaHbl ~ JEATEIBHOCTH;  CAMOCTOSITENIBHO  OCYILECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JI€ATEIBHOCTD;
UCITOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS JTOCTHXKEHMS IMOCTABJIEHHBIX LIEJEH U
peanu3aluy IUIAHOB JEATEIbHOCTH; BBIOMpATh YCIEUIHBIE CTPATETMd B PA3IUYHBIX
CUTYyaIUsX;
PYY]I2 — ymeHHe CamMOCTOSTENBHO OLICHMBATH M NPUHUMATh PEIICHHS,
OMPENENSIOIUE CTPATErHI0 MOBEICHUS, C YYETOM TI'PaXJTAaHCKUX W HPABCTBEHHBIX
IICHHOCTEH;
PYY/J3 — BnajeHue HaBbIKaMU TO3HABATEIbHON pedIeKcuu Kak OCO3HAHUs
COBEPILAEMBIX JACHCTBUI U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHU,
TPaHUI] CBOETO 3HAHUSA M HE3HAHUS, HOBBIX MO3HABATEJBHBIX 33Ja4 U CPEICTB HX
JNOCTHKEHUS;
PYY /14 — crtocoOHOCTh KOMMEHTHPOBATh OTBETHI TOBAPHIIICH;
PYY/S5 — ymeHHne camMOCTOSTENIBHO OINPEICIIATh LEIU JESITEIbHOCTH U COCTABIATH
IJIaHbl  JEATEIBHOCTH; CaMOCTOSITENIBHO  OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JI€ATEIBbHOCTD;



e i 00y4aroIIUXCsl C pacCCTPOMCTBAMU ayTUCTUYECKOTO CIIEKTpa:

PYY]l6 — ciocoOHOCTh MIaHUPOBATh, KOHTPOJUPOBATh U OLIEHMBAThb COOCTBEHHBIE
yuyeOHbIe JEHCTBUSI B COOTBETCTBUU C IIOCTABJIEHHOW 3aJauell U YCIOBUAMU €€
peaJiu3allud TPU  CONPOBOXKAAIOIIECH IMOMOLIM IEIarori4eckoro pabOTHUKA U
OpPraHU3YIOIEH TTOMOIIU THIOTOPA;

PYY7 — oBnajgeHue yMEHUEM OIpeaensaTh Haubonee 3¢hdeKTHBHBIE CHOCOOBI
JNOCTHKEHHSI pe3ysibTaTa IMpU  COMNPOBOXKIAMOIIEH MNOMOIIM IMEAAroruyecKoro
pabOTHHKA M OPraHU3YIOUIEeH MOMOIIU THIOTOPA;

PYVY /I8 — oBnaneHne yMEHHEM OLICHUBATH PE3YJIbTAT CBOM AEATEIBHOCTH B
COOTBETCTBHH C 33JJaHHBIMH 3TaJOHAMH [IPU OPraHU3YIOLIEH TOMOLIY ThIOTOPA;
PYY/19 — KpUTHYECKHU OLIEHWBATh U HHTEPIIPETUPOBATH MOTydaeMyt0 HH(GOPMAIUIO
U3 Pa3IMYHbIX UCTOYHUKOB.

® NpeoMemHbIX.
IIY1 — BnageHue MeTOJlaMH JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE HX
IIPUMEHATD, IIPOBOJMTH JI0KA3aTEIIbHBIE PACCYKICHUS B X0JI€ PELICHU 3a1a4;
IIY2 — BnageHue CTaHZAPTHBIMM NPUEMAaMHM PEIICHHS pPAalMOHAIBHBIX U
MppalMOHAIbHBIX, OKA3aTENbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAaHNUE T'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM
yuciae Uil TOWCKA NYyTH PELIEHHs W WUIIOCTPAaUUU PELIICHUS YPAaBHEHUM W
HEPABEHCTB;
IIY3 — BrmageHne OCHOBHBIMH NOHATHAMH O IUIOCKMX W IIPOCTPAHCTBEHHBIX
reoMeTpUYEeCKuX (uUrypax, MX OCHOBHBIX CBOMCTBAX; C(OPMHPOBAHHOCTH YMEHUS
pacrno3HaBaTh Fr€OMETPUUECKHE (PUTypbl HA YepTexkax, MOJIEISIX U B PEAIbHOM MHPE;
IPUMEHEHNE U3YYEHHBIX CBOICTB reoMeTpuueckux (uryp u ¢Gopmyi i pelieHus
reOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;
I1Y4 — BageHue HaBbIKaMH HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IpH
pelLIeHnH 3a/a4;
31 - cdhopMuUpOBaHHOCTH TMPEJACTABICHUN O MaTEMAaTHKE KaK YacTH MHUPOBOM
KYyJbTYpbl U MECTE€ MaTeMaTUKH B COBPEMEHHOW LMBHIIM3ALMM, CIOCO0AaX OMUCAHUS
ABJIEHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;
I3 2 — chopMUpPOBAHHOCTH MPEACTABICHUN O MaTEMAaTUYECKUX TOHITHSAX Kak
BAKHEMIIMX MAaTEMaTHYECKUX MOJAEIISIX, O3BOJISIIOIINX ONMUCHIBATh U U3y4aTh Pa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHMMAaHUE BO3MOXHOCTHM AaKCMOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYECKUX TEOPUH;
N3 3 - chopMupoOBaHHOCTH, TPEACTABICHUM OO0 OCHOBHBIX  IOHSTHSIX
MaTeMaTUYECKOr0 aHaau3a U MX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh
noBesieHrne QyHKIUM, NCIIOJIb30BAHNE MOJYUEHHBIX 3HAHUMN /JIsl ONMCAHUS U aHalln3a
pEaAIbHBIX 3aBUCUMOCTEN;
I3 4 — chopmupoBaHHOCTH MPEACTABICHUN O TpOIEccCax M SBICHUSIX, UMEIOIINX
BEPOSATHBIA XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B peEajbHOM MHUDE,
OCHOBHBIX IOHATHUAX OJJIEMEHTAPHOM TEOPUHM BEPOATHOCTEH; YMEHHUM HAXOAUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUICHUS COOBITUM B MPOCTEUIIHUX MPAKTUYECKUX
CUTYyallUsX U OCHOBHBIC XapaKTEPUCTUKHU CIyYalHbIX BEJIMUMH.
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1311 — nns caenbiX, cnabOBUIAIIMX OOyYarOMIMUXCS: C(HOPMHUPOBAHHOCTH HABBLIKOB
nychbMa Ha OpaiJIeBCKOM MeYaTHOW MAIIIMHKE;

I312 - g royxux, cinabocibllalliiX, [MO3AHOOTJIOXIIMX — O0YyYaroU[UXCs:
COPMUPOBAHHOCT W  Pa3BUTHE OCHOBHBIX BHUJOB pEYEBOH JIEATEIBLHOCTH
oOydaromuxcst - CIYyXO3PUTEIbHOIO BOCHPUATHS (C HCIIOJIB30BAHUEM CIYXOBBIX
anmnapartoB U (WIHM) KOXJICAPHBIX UMIUIAHTOB), TOBOPEHUSI, YTCHHUSI, TUCHMA;

ITY13 — nns oOydaromuxcsi ¢ pacCTpOMCTBaMM ayTUCTUYECKOTO CIIEKTPA:OBJIaICHNE
OCHOBHBIMHM ~ CTHJIMCTHYECKHMMH pECypcaMH JIGKCUKH U  (pa3eoyoruu  S3bIKa,
OCHOBHBIMM HOPMaMHU JINTEPATYpPHOTO S3bIKa, HOPMamMH pPEYEBOIO ITHKETA,
NpUOOpEeTEeHUE ONbITa MX HCIOJb30BAaHUS B PEUEBOM U aJbTEPHATUBHOMN
KOMMYHHKATUBHOW MPAKTHUKE MPU CO3AAHUU YCTHBIX, MTUCHbMEHHBIX, aTbTEPHATHBHBIX
BBICKA3bIBaHUI; CTPEMJICHHE K BO3MOXXHOCTH BBIPa3UTh COOCTBEHHBIE MBICIH U
4yBCTBa, 0003HAYUTH COOCTBEHHYIO TTO3UIIHIO.



COAEPXXAHHME YYEBHOTI'O ITPEAMETA

Bsenenue

Martemartuka B HayKe, TEXHUKE, SKOHOMUKE, MHPOPMAIIMOHHBIX TEXHOJOTUSIX U
MPaKTUYECKON NeATeNbHOCTH. Llenu u 3a7aun u3ydeHus: MaTeMaTUKUA NPU OCBOCHUU
npodeccuit CI1O u cnenumansHoctei CI1O.

AJITEBPA

Pa3BuTHe NOHATHS O YHUCIIE

[{enple 1 paliMOHANIBHBIE Yncia. J(elcTBUTENBbHBIE Yucia. KomniekcHbie Yuca.

KopHnu, crenenu u jiorapupmMbl

Kopun u crenenn. KopHu HarypaJbHON CTENEHM M3 YHCIA U MX CBOWCTBA.
Crenenu ¢ pauMoHaJIBHBIM MOKa3aTenaeM, ux cBoicTBa. CTENEeHH ¢ JeHCTBUTEIbHBIMU
nokazaressiMu. Ceolicmea cmenenu ¢ 0eticmeumenbHbiM NOKA3ameneM.

Jlorapu¢pm. Jlorapupm umciaa. OcHOBHOE JOrapu(pMHUUECKOE TOXKIECTBO.
JecsaTuunble M HartypayibHble Jorapudmsl. IlpaBuna paeiictBuii ¢ norapudmamm.
Ilepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3zoBanue ajJireOpan4ecKux BbIPAKEHHUI. [IpeoOpazoBanue
palMOHAIBHBIX, UPPALIMOHATIBHBIX CTENEHHBIX, MOKA3aTEIbHBIX U JIOTapu(hMHUUECKUX
BBIPAKCHUM.

Ilpakmuueckue 3anamusn

ApudpmeTrnueckue AEUCTBHS HaAJ 4YHCIAMH, HAxXOXACHHE NPUOIMIKEHHBIX
3HAUYECHUN BEJUYMH U MOTPEIIHOCTEH BBIYMCICHHUM (aOCOTIOTHON U OTHOCHUTEIHHOM).
CpaBHEHHE YUCIIOBBIX BBIPAKEHUN.

BrlunciieHne u cpaBHEHHE KOPHEN. BbINoJIHEHUE pacyeToB C paJuKalaMu.

Pemienne wmppanmoHanbHbIX ypaBHeHUH. HaxoxxneHrne 3HaYyeHHWN CTENEHEW C
panuoHabHbBIMU NOKa3aTensiMu. CpaBHeHue cteneneil. [IpeoOpa3zoBanus BeIpaXeHUI,
COJIEpIKAILINX CTEIEHU. Penienne nmoka3arenbHbIX YpaBHEHNMN.

Pemenve npukiaaHbix 3a0a4.

Haxoxxaenue 3HaueHuil gorapudpma no Npou3BOJIbHOMY OcHOBaHuUIO. Ilepexon
OT OJHOTO OCHOBaHUA K Jpyromy. Bbluucienue u cpaBHeHHE JiOrapu@cos.
JlorapudmupoBaHue U MOTEHIIMPOBAHUE BBIPAKEHUH.

[TpuOnmxeHHbIe BHIYMCICHUS U PELICHUs TPUKIAIHbIX 3a/1ad.

Pemenue norapu(MuyecKux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUU

OcHOBHbBIE IOHATHS
®opmynsl npuseneHus. opmyibl ciioxeHus. opmyiisl yaBoeHus. PopMyIisl
[IOJIOBUHHOT'O YIJIa.
IIpeoOpa3oBaHusi NPOCTEHIINX TPUTOHOMETPHUYECKHUX BbIPAKEHUI
[TpeoOpa3oBanrne CyMMbI TPUTOHOMETPHUUECKHX (YHKIMI B MPOU3BENCHUE U
MIPOU3BENICHUS B CYMMY. Buvipasicenue mpuconomempuyeckux QyHKyuil uepe3 maHeeHc
NOJIOBUHHO20 Ap2yMeHmda.



TpuronoMerpuyeckne ypaBHeHNs] 1 HEPABEHCTBA

[Ipocreimmue TPUTOHOMETPUYECKHUE YPaBHEHMUS. IIpocmetiwiue
mpu2oHoMempuyecKue HepageHcmad.

OoOparHble TpUroHomMerpu4yeckne (QyHKUMH. ApKCUHYC, apKKOCHHYC,
apKTaHI'EHC.

IIpakTnyeckue 3aHATHS

PannkanpHbI METOJ U3MEPEHUS YTIIOB BPALLICHUS U CBA3b C TPAyCHOM MEpOH.

OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA, (DOPMYJIBI CIOKEHUS, yIBOCHUS,
npeoOpa3oBaHWE CYMMBI TPUTOHOMETPUYECKHMX  (YHKIMH B  MPOU3BEJICHUE,
npeoOpa3oBaHWe  TPUTOHOMETpUYECKWX  QyHKIUM B cymmy. [lpocreitmme
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA.

OOpaTHble  TPUTOHOMETPUYECKHME  (PYHKIMH:  apKCHUHYC, AapKKOCHHYC,
aApKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKHU

@®ynkuun. O0IacTh ONpeAeNeHUs] 1 MHOXKECTBO 3HAUYCHUN; rpaduk (yHKIUH,
ocTpoeHue rpaduKoB GyHKUINH, 3aIaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CBoiicTBa GyHkuun. MOHOTOHHOCTB, YE€THOCTbD, HEYETHOCTb,
OTPaHUYEHHOCTh, TMEPUOAUYHOCTh. [IpoMexxyTku Bo3pacTaHusi ©  yObIBaHUS,
HamOoNbIllee ¥ HAaWMEHBIIEC 3HAYCHHs, TOYKH OJKcTpemyma. [ 'paduueckas
uHTepnperanus. [Ipumepbl QyHKIIMOHATBHBIX 3aBUCUMOCTEH B pealbHBIX IMpolleccax
u siBleHusx. Apudmerndeckue omnepanuu Haa (QyHkiusMu. CroxkHas QyHKIUS
(xomniozunus). Ilonamue o nenpepwvigHocmu QyHKYUU.

Oo0patHble pynknuuu. Ooracme onpedenenus u 0061acmv 3HAYEHUL 0OPAMHOU
¢dyuxyuu. I paguk oopamuotl pynxyuu.

CreneHnHble, moka3aTejbHble, JOrapupmMuyeckue, TPUTOHOMETPUYECKHE
bynkuun.

OoOparHbie TPUrOHOMETPpUYEcKHEe QYHKIUH

Omnpenenenue GyHKIUN, UX CBONCTBA U rpadUKHU.

[IpeoOpazoBanusi  rpadukoB.  IlapamienbHbli  MEpPEeHOC,  CUMMETPUS
OTHOCHUTENIFHO OCEeW KOOpAWHAT W CHUMMETpPHUS OTHOCHTEIHHO Hadana KOOpIMHAT,
CUMMETpHUsSI OTHOCUTENBHO TMPSMON Y=X, pacTsDKEHHE W CKaThe BIOJb Ocei
KOOpJIMHAT.

IIpakTu4yeckue 3aHATHS

[Ipumepsl 3aBUCHUMOCTEN MEXIy IMEPEMEHHBIMH B peEalbHBIX MPOIECCaX HX
cMexHbIX auctuiuinH. Omnpenenenue (yuknuii. [loctpoenne u urenwe rpaduroB
¢bynkumii. UccnenoBanue ¢ynkuuu. CBOMCTBA JIMHEWMHON, KBaJAPaTUYHOM, KyCOYHO-
JUHENHOUN 1 IpoOHO-THHEHOW QyHKIMHA. HenmpepbiBHBIE U IepuoudecKrue QyHKIIUH.
CaoiicTBa 1 rpaduku CUHYyca, KOCHHYCa, TaHTeHca U KoTaHTeHca. O0paTHbie (PYHKITUU
u ux rpaduku. O6paTHsie TpuroHomerpudeckue Gpynknuu. [IpeodbpazoBanus rpaduka
¢bynkuun. ['apmonnyeckue konedanus. [lpuknanneie 3agaum.

[TokazarenpHble, JOrapudMUYECKUE, TPUTOHOMETPUUYECKHE YPABHEHHS W
HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IMociaenoBareabnocT. CriocoObl  3agaHUsg W CBOWCTBA  YHCIIOBBIX
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nocneaoBarenbHocTel. [lonamue o npedene nociredosamenviocmu. CyMMHUPOBAaHUE
nocliienoBaTenbHOCTEW. beckoHeuHO yObIBarolas reoMeTpuyeckasi mporpeccust u eé
CyMMa.

IIpousBoanasi. Ilonstue o mpou3BOIHON (YHKIMH, €€ TCOMETPUYCCKHN H
¢bu3nyeckuil cMbIci. YpaBHEHHE KacaTelbHOM K rpaduky (yskiuu. [IpousBoaHbie
CYMMBI, pa3HOCTH, POU3BEICHHUS, YaCTHbIE. | [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkumii. [lpumMeHeHHue NPOU3BOAHOM K HMCCIENOBAHUIO (DYHKIMI W TMOCTPOCHUIO
rpadukoB. Ilpouzeoonvie 06pamuou hynKyuu u KOMno3uyuu QyHKyuu.

[Ipumepsl MCHONB30BAaHUS MPOU3BOAHOM ISl HAXOXKACHUS HAWIYYIIEro
pelieHuss B NPUKIAIHBIX 3a7adax. Bropas mnpou3BojHAs, €€ T€OMETPUUYECKUU H
busnueckuit cMpici. HaxoxaeHne ckopocTu sl mpolecca, 3aJaHHOro popMyJiol u
rpaduxom.

IlepBooOpa3Has um wuHTerpaj.llpuMeHeHrne oOnpeneneHHOro WHTErpajga JJis
HAXOXJICHUS IUJIOLAAN KpUBOIMHEWHOHN Tpanenuun. Popmyna Herorona-JlenOnua.
[Ipumepsl MpUMEHEHUs UHTErpaia B PU3UKE U TEOMETPUHU.

IIpakTHUyeckue 3aHATHS

YucnoBasi MOCIIENOBATEIbHOCTD, CIIOCOOBI €€ 3aJlaHus, BBIYMCICHUS YJICHOB
nocneaoBarenabHocTu. Ilpenen mocnenoBaTenbHOCTH. beckoHeuHOo —yObIBaromas
reOMETPUYECKAst IPOTPECCUSL.

[IpousBoaHas: MEXaHUYECKUN U TEOMETPUUECKUI CMBICI IPOU3BOJHOM.

VYpaBHeHue kacatenbHO B obmem Bujge. llpaBuna u  (opmydsl
mupdepeHurpoBanHusi,  TaOJMIA  MPOU3BOJHBIX  BJIEMEHTApHbIX  (YHKLHM.
UccnepoBanne (QpyHKIMM € TOMOIIBIO Mpou3BogHON. Haxoxnenwe HanbOombliero,
HaMMEHBILIETO 3HAYEHHS M SKCTPEMAJIbHBIX 3HAUCHUI (PyHKIUU.

Wurterpan u nepBoodOpaszHas. Teopema Hbrorona- Jleitonuma. Ilpumenenue
MHTErpajia K BBIYMCICHHUIO (PM3HUECKUX BEJIMYUH U IIOMIA/IEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHs U CHCTEeMBbI YpaBHeHU. PaninoHanbHble, HppalOHAIIBHBIE,
MTOKA3aTEJIbHBIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI.

PaBHOCMIBHOCTD ypaBHEHHUI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE MPUEMBI UX PEIICHHS (PA3JIOKEHHE HA MHOXKUTEH, BBECHUE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, rpayUueCKUil METO).

HepasencrBa. PanimonanbHbie, UppallMOHAJIbHBIE, [IOKA3aTEJIBHBIE U
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PELLICHHUS.

Hcnoab3oBanue cBOMCTB U rpaduKoB GyHKIUN NIPH pPeLlieHUH YPABHEHUM
U HepaBeHCTB. MeTo unTerpasios. M3o0paxeHue Ha KOOPAMHATHOM MIIOCKOCTH
MHOYKECTBA PEILICHUN YPABHEHUN U HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CUCTEM.

IpuknagHbie 321244

[IprMeHenne MaTeMaTHYECKUX METOIOB UL PELICHUS COAEPKATENbHBIX 3a1a4
U3 Pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.

HNHTtepniperanus pe3yibraTa, y4eT peaabHbIX OTPAHUYEHUN.

IpakTuyeckue 3aHATHS

Kopnu ypaBHenuii. PaHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBanuie ypaBHEHUH.

OcHOBHBIE NTPUEMBI PELIEHNS YPABHEHUH. PelieHne cucTeM ypaBHEHHUM.
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Hcnonp3oBanue CBOMCTB U rpauKoB (DYHKIIWH AJIS peLICHUsS] YpaBHEHUH U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

JIeMeHTbl KOMOUHATOPUKH

OcCHOBHBIE NOHATHS KOMOMHATOPUKH. 3aJa4uM Ha MOJCYET YKCIIa Pa3MElleHU,
MepEeCTaHOBOK, coueTaHui. Pemenue 3a1ad Ha nepedop BapuanToB. @opmyiia OuHOMA
Herotrona. CoiicTBa 6MHOMUHAIBHBIX KO3 uimentoB. Tpeyronsuuk [lackamns.

DJIeMEeHTbI TEOPHHU BEPOSITHOCTEIA.

CoObITHS, BEpOSITHOCTH COOBITHS, CIOKEHHE U YMHOXEHHE BEpPOSTHOCTEH.
llonsmue o nezagucumocmu coovimuil. J[UCKpemHasn ciyyauHas 8eiudyuHa, 3aKoH ee
pacnpedenenus. Hucnennvie xapaxmepucmuxu OUCKPEMHOU CAYYAUHOU BETUYUHDBL.
Ionsamue o 3axone 6o1bUIUX YUCEIL.

DJIeMEeHThI MaTeMAaTH4eCKON CTATHCTUKH.

[IpencraBnenne JaHHBIX (TaOMUIBL, AUArpaMMbl, TpapuKH), 2eHeparbHdsl
COBOKYNHOCHIb, 8bl1OOPKA, CpedHee apupmemuueckoe, meouarna.llonstue o 3adauax
mMamemamuyeckou Cmamucmuxuy.

IIpakTuyeckue 3aHATHS

HcTopus pa3BuTHsi KOMOMHATOPUKHU, TEOPUsI BEPOSITHOCTEN M CTaTUCTHKU M UX
pojib B pa3MuHBIX cdepax dYeloBeUYEeCKOW Ku3HenesTenbHOocTH. [IpaBuia
KOMOMHaTOpuku. PemeHne KoMOMHATOpHBIX 3anay. Pa3melieHus, coyeTaHus u
nepectaHoBky. buaoM HeroToHa n TpeyronpHuk Ilackans. [Tpuknaaasie 3a1ayu.

Kiaccrnueckoe onpeneneHue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O
CymMME€  BeposTHOCcTeW. Brpluumciaenue  BepostHocted. [lpukiagHele  3agaum.
[IpeacraBnenue YncIOBBIX AaHHBIX. [IpUKIIaiHbIE 3a0a4H.

I'EOMETPUA

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE.

B3auMHOe pacnosiokeHue IByX MNpsIMBIX B INpocTpaHcTBe. llapaiuienbHOCTH
NpsIMOW M TIOCKOCTH. [lapaiuiensHOCTh miockocTer. [lepneHInKyIspHOCTh NPSIMOM U
IIOCKOCTU. llepnenaukyssp ¥ HakJIOHHAs. YTOJN MEXKIYy NPSIMOM U IUIOCKOCTBIO.
JIByrpaHHbplii yroia. YTOJd MEXAy IUIOCKOCTAMU. lleprneHauKynspHOCTh ABYX
IIJIOCKOCTEN.

['eomeTpuyeckue mnpeoOpa3zoBaHUsl MNPOCTPAHCTBA: MapauIeNIbHbIA TMEpPEeHOC,
CUMMETPHSI OTHOCUTENIBHO IUIOCKOCTH.

[TapannenbHoe mNpoeKTUpoBaHUE. [lowads OpmocoHANbHOU  NPOEeKYUU.
N3o00paskeHne mpoCcTpaHCTBEHHBIX QUTYD.

MHoOrorpaHHuKH

Bepuunsl, pebpa, rpanu MHOTOTpaHHUKA. Pazsepmra. Muozozpanmvie yenul.
Buvinyknvie mnozoepannuxu. Teopema Jiinepa.

[Ipusma. I[Ipsmas u nakronnas npusma. [IpaBuiibHas npusma. [lapannenenunen.
Ky®6.

[Tupamupna. [IpaBunbHas nupamMua. Y cedeHHas nupamuaa. Terpasap.

CummeTtpusd B KyOe, B mapajuieienunese, B Ipu3Me 1 MUpaMu/Ie.

Ceuenus ky0a, IpU3MbI U MUPAMUJIBI.
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[IpencraBienue o npaBUIBLHBIX MHOTOTPaHHUKAX (TETpasape, Kyoe, OKTasape,
J0JIeKadIpe U UKOCAadJIPe).

Tena u MOBEPXHOCTH BpalleHUS

[umuuaap u koHyc. YceueHHbI KoHyc. OcHoBaHuE, BBICOTAa, OOKOBas
MOBEPXHOCTh, 00pa3yrolas, pa3BepTka. OceBble CEUEHUs U CEUEHUs, NapaljieibHbIe
OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. KacarenapHas II0CKOCTb K cdepe.

HN3mepenus: B reomeTpuu

O0bem u ero m3mepenue. MHTerpanpHas popmyina oobema.

®opmynsl 00bema Ky0a, MPSIMOYTOJILHOTO MapaljiesieuIeaa, MPU3MBL,

LHAJIMHIPA.
®opMynbl 00beMa upamMuabl U KoHyca. opmyiibl IIionaan noBepXHOCTEN
HWIMHIpPA U KoHyca. DopMmyIel 00beMa 1apa U rmiomanu chepsl.

[Topo6ue Ten. OTHOLIEHKE IUTOIAIeH TOBEPXHOCTEN U 00BEMOB MOJIOOHBIX TEII
KoopauHaTbl 1 BEKTOPHI.

[TpsimoyronbHas (IeKapToBa) cUCTEMa KOOpAMHAT B mpocTpaHcTBe. dDopmyra
paccTosiHusL ~ MEXIy JBYMs TOYKaMH. YpaBHEHHE CQepbl, IIJIOCKOCTH U
npsimoii.Bektoppl.  Mopayne  BekTopa.  PaBeHcTBO  BekTOpoB.  CrlokeHue
BEKTOPOB.YMHOXKEHUE  BEKTOpa  Ha  4ucio.  PasnoxeHnue  BekTopa 1O
HaIIpaBJICHUAM. YTOJI MEXAy JByMs Bekropamu. IIpoekuus Bexkropa Ha OCb.
Koopaunater BekTopa. CkKalsipHOE MNPOM3BEAEHUE BEKTOPOB. lcmonbs3oBanue
KOOPAMHAT U BEKTOPOB MPH PEIICHUH MAaTEMATUYECKUX U MTPUKIIAIHBIX 3a/1a4.

IIpakTnyeckue 3aHATHSL.

[Ipy3Haku B3aMMHOTO pACHOJIOKEHUS TMPAMBIX. YTOI MEXAY MPSAMBIMHU.
B3anmHoe pacnonokeHue NMpsAMBIX M IUIOCKOCTEW. [IeprneHIuKysip U HakJIOHHAs B
IOJIKOCTU. YTOJ MEXAY TMpsAMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM
PACIIOIOKEHUH IPSAMOM U IJIOCKOCTHU. Teopema o TpEX neprneHauKysapax.

[Ipu3Haky 1 CBOMCTBA MAPAJUICIBHBIX U NEPIECHINKYIISPHBIX ITIOCKOCTEH.

PaccTostHue OT TOYKM 10 IIOCKOCTH,0T IPSIMOM JO INIOCKOCTH ,pacCTOSTHUE
MEKy INIOCKOCTAMH ,MEXKY CKPEIIMBAIOIMUMUCS MPSIMBIMU ,MEK ]y ITPOU3BOJILHBIMU
(durypamu B MpOCTPaHCTBE.

[TapajutesibHOE TNPOEKTUPOBAHME W €ro CBOMCTBA. Teopema O IUIOLIAAH
OPTOIOHAJIBHOM  IPOECKLIMU MHOI'OYT'OJIbHUKA. B3anmHoe  pacrnosiokeHue
MIPOCTPAHCTBEHHBIX PUTYP.

Paznuunbie BUAbI MHOTOrpaHHUKOB. WX um3oOpakenue. CedyeHus, pa3BEpTKU
MHOTOrpaHHMKOB. lIlnomanes mnoBepxHocTH. Buabl cuMmerpuii B NPOCTPAHCTBE.
CummeTpus Ten BpallleHHsl 1 MHOTOTpaHHUKOB. Beruncienue miomaaei u o0bEMOB.

Bekropel. [lelictBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpPIWHAT B
IIPOCTPAHCTBE.

VYpaBHeHUE OKpPYXKHOCTH, c(hepbl, IIOCKOCTU. PaccTosiHue MEXIy TOYKaAMHU.
JleiicTBUs € BEKTOpaMHU,3aJJaHHBIMA  KoOpAHHAaTamMH. CKalspHOE IPOU3BENCHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHHE NPSAMOM U IUIOCKOCTU. MCrHosib30BaHWE BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHU.

Jns BHEayaUTOPHBIX 3aHATHM CTyIEHTaM Hapsdy C pELIEHWEM 3axad "
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BBITIOJTHEHHS TIPAKTUYCCKUX 3aJIaHUA MOXKHO TPEIIOKHUTh TEMbI UCCIIEI0BATEIHLCKIX
u pedepaTuBHbIX PabOT, B KOTOPHIX BMECTO CEpUN OTIEIBHBIX MEJKHX 3a]ad u
YOPKHEHUN MpeIIaraloTcsl CIOXKETHbIEC 3a7aHusi, TpeOytolue JIUTEeIbHON padoThl B
paMKax OJHOW MaTeMaTU4YeCKOM CHUTyallMu. OTH TEeMbl MOTrYT OBITh Kak
UHAVMBUYATbHBIMU 33JIaHUSIMHM, TaK W TPYIIOBBIMHU JJII COBMECTHOI'O BBIMOJIHEHUS
UCCJIeIOBAHMUSI.
IIpumepHbIie TeMbI pedepaToB (10KJIAT0B), HCCIEA0BATEILCKUX IPOEKTOB

[IpumMeHeHre KOMIIEKCHBIX YHUCEIT TIPU U3yUYCHUN DJICKTPOTCXHUKH

WHTerpan u ero NpuMeHEHHUE B )KU3HU YEIOBEKA.
Kpacuseble 3a1aun B MaTEMaTHUKE.

MaremaTnueckue ceKpeTbl nupamMu ApeBHero Erumra.
[IpousBoaHas u €€ MPAKTUYECKOE IPUMEHEHHUE.
@DpakxTanbl: FeOMETPUS KPACOTBHI.

KoMIiekcHble 4iciia U UX posib B MaTEMaTHKE
MaremaTuka Ha IIAXMAaTHOM JTOCKE.

©ooNo A WDNRE

Taitga yucaa "IIn"
10.I'eomeTpudeckue GUrypbl B COBpEMEHHOM MUPE
11.MaremaTuKH ¥ UX OTKPBITUS B TObI Benukoit OTe4eCcTBEHHOM BOMHBI
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TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanuzanuu coxaepxkanust ydeOHoro mpenmera «Martematuka» B mpeaenax ocBoenust OIIOII CIIO — TIIICC3 mo

cnenuansHoctu: 23.02.07. TexHuueckoe oOCTyXKMBAaHHE M PEMOHT JABHUraTeNel, CHUCTEM W arperaroB aBTOMOOWiIeHa 0a3e OCHOBHOTO
ob1iero oOpa3oBaHusl C MOJyYECHUEM CpeaHEro ooIiero oOpa3oBaHUs MaKCHMallbHas ydeOHas Harpyska oOydaromuxcs coctasiser 199

yacoB. M3 Hux aynuTopHast (oOs3aTenbHasi) Harpy3ka oOydarommxcs — 179 yacoB, BK/IIOYas MpakTHUUECKUE 3aHATUA — 97 4Yacos,

TEOPETUYECKHUE 3aHATUS — 82 yaca.

Copneprxanue yueOHOTO MaTepuana, [Tnanupyembie
XapakTepucTuKa OCHOBHBIX BUJIOB
nabopaTopHble, MpaKTUYecKre paboThl, O6bewM, pe3yNbTaThI @DopMBbI U METOABI
Ne /it JeSITENIbHOCTH (110 pasaesiaM
CaMOCTOSITENIbHbIE Pa00Thl 00yYarOIIUXCS, q (mpeaMeTHbIE 3HAHUS, KOHTPOJIA
. coJiep>KaHusl yueOHOro MpeIMeTa)
WHIUBUAYATbHBINA IPOEKT npeaIMeTHbIC YMEHUS)
1 2 3 4 5 6
BBenenne 2
Cojaeprxanue yueOHOro MaTepuaJia 2 O3HaKOMJIEHHE C POJIbI0 MaTeMaTUkH | cGpOPpMHPOBAHHOCTH
Posib MaTeMaTHKH B HAyKe, TEXHUKE, 2 B HayKe, TEXHHKE, OSKOHOMHKE, | IPEICTABICHUN O
IKOHOMHKE, HHPOPMATMOHHBIX WH(POPMAIIMOHHBIX TEXHOJOTHSX M | MaTEMAaTHUKE KaK 4YacTh
TEXHOJIOTUSIX U MPAKTHYECKOH MIPAKTUYECKON JESTENIbHOCTH. | MUPOBOW KYJIBTYPBI U
aesATeabHOCTH. Llenu u 3a1aun n3ydeHus O3HakoMIICHHE € ENSIMU U 33/1a4aMi | MECT€ MaTeMaTHKHU B
MaTeMaTHKHU TPU OCBOCHUU TIpodeccHii u U3y4EHUs] MaTeMaTHKU IpPU OCBOEHHH | COBPEMEHHOM
cnernuansHocteit CITO. npodeccuit CIIO u crenuanbHOCTEN | IUBUIIM3AIUN
CI1o
Paznen 1 Auiredpa 44
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 8 - Brimonnenue apudmeTnyeckux ¢(pOpMHPOBAHHOCTH
PasBurue Teopus 4 JIeHCTBHUI HaJl YMCIaMH, CoueTast IPEICTABIIEHUM O
MOHSATHS 0 1. Ilenble M palMOHATBHbIE YHCIA 2 YCTHBIE U INCbMEHHBIE TPUEMBI. MaTeMaTHaCCKuX ®poHTal. onpoc
qucie. ' ” : - Haxoxenue ommGoK B TOHATITIX KaK
2. JleficTBUS C OOBIKHOBEHHBIMH JPOOSIMH, 2 5 T —
MpeoOpa30BaHUSX U BBIYUCICHUSX.
JECATUYHBIMH IPOOSMU peoop MATEMATHIECKUX -
BEpKa OTYET
IIpakTnyeckue 3aHATHS 4 MOJIETISIX,, TO3BOJISFOIIIIX poscpka oTacTa
= MO MPAKTUIECKU
1. JeiicTBus HaJl KOMIUIEKCHBIMU YHUCTIAMH B 2 OIHMCHIBAThL U U3yYaTh 5 P
. aboTam.
anreOpanveckoit hopme Pa3HbIC POLECCHI 1 p
2. JleiicTBUS HaJ KOMIIEKCHBIMHU YKCIaMH B 2 SIBJICHNS, IIOHNMAHNC

TPUTOHOMETpHUUECKOU (opMme.

BO3MO>KHOCTH
AKCHOMAaTHYECKOI0
[IOCTPOCHUS




MAaTEMAaTHICCKHUX Teopnﬁ

Tema 1.2. 14

Kopnnu, Coaep:xanue y4eOHOro MaTepuaJia

CTENEeH! H Teopusi 4 -O3HaKOMIIEHHUE C IOHSATUEM - BIIaJICHUC METOJaAMH

Jgorapu¢pmel. | [ Jlorapudpm uncna. CsoiictBa norapudmos. 2 KOpHs N-0i CTENEHH, CBOMCTBaMU MI0KA3aTEeNbCTBA U
OcHOBHOE JIOTapU(PMUIECKOE TOKIECTBO. PaauKaoB U IPaBUJIaMU CPaBHEHUS AJITOPUTMAMH PEUICHUA, | Y cTHBIN OIPOC.
2.IIpeobpazoBanue BBIPAXKECHUI c 2 KOpHC; YMCHHUE WX HPUMEHATD,
norapudmamu. -dopmynupoBaHue ONpeeIeHus U Hgl(z:;)eilgiﬂme TectupoBanue
IpakTHyecKue 3aHATHS 10 CBOWCTB KOPHEW; ]EBI‘H/ICJIGHI/IG 5 Eaccym)leﬂm B XOJIE
1.KopHu HaTypanbHOH CTENEHU U3 4MCIA U UX 2 CpaBHCHHE KODHEH, BEITIOTHEHHUE peleHns 3a1au.
CBOWCTBA. IPUKUAKY 3HAYCHUSA KOPHSL. -c(pOpMUPOBAHHOCTH
2. CreneHb ¢ pallMOHATBHBIMU T1OKA3aTEISIMU, 2 -IIpeoGpasoBanue YUCIOBBIX U IpeCTaBICHHUI O
nx cBoucrBa. CremeHH C IelCTBUTEIBHBIMHU OYKBEHHBIX BHIPAKEHHUH, COAEPXKALIMX | crocobax OMHCaHUs
OKA3aTEIISIMH. paguKabl. siBIIeHui peanbHoro mupa | OTUer o
3.JlecATHUHBIE M HATypaJlbHBIC JIOTAPU(MBL 2 -BhIIoIHEHHE PAcYeTOB 110 Ha MaTCMaTHICCKOM BBIIIOJIHCHHH
Jlorapu(MupoBaHue ¥ OTEHIUPOBAHKUE opmytam, conepKaIUM paanKanbl, | A3BIKE; NPAKTHYECKHX
4. TIpeobpa3zoBaHne BBIPAXKEHUH, COIEPIKAIIAX 2 OCYILIECTBJISAA HEOOXO/IUMBIE ;:f:;ﬁf;;ﬁf}zw _— pador.
J0rapu(Me. Haxoxnenue 3HAYEHMIA HOACTAHOBKH 1 I P

porpaMm JJisl IOKUCKa

J0rapu(MOB 1O TPOU3BOJILHOMY OCHOBAHHUIO. pEIICHHS 3a1a4H.
5.JlorapudmMupoBaHue U NOTEHIIMPOBAHUE. 2

Tema 1.3. 10

DyHkuum, Coaepxanue y4eOHOro MaTepuaJa.

coiicrBa ux | Teopus 4

U rpaguku. 1. ®ynkoun. OOnacTe omnpeneieHuss U 2 - O3HaKOMJICHUE C TIOHSTHEM -BJIaJIeHHe YMEHHEM
MHOXECTBO 3HaquHﬁ; rpa(bHK (I)yHKuI/H/I, HepeMCHHOﬁ, npuMepamMmmn 3aBUCUMOCTEH XapaKTCpU30BaTh .
Cr10co6BI 3a1aHusT PYHKLIHH. MEK/1y MePEeMEHHBIMHU. noBeieHre GyHKIuiA, - YcTHsIi onpoc
2. Chofictsa  (YHKIMM:  MOHOTOHHOCTD, ) - O3HaKOMIICHHE C OTIpe/IeTICHUEM ucronbsoBanue
HETHOCTD HEETHOCTS, OTPAHIYCHHOCTS, (dhyHKIIIN, (hOPMYITHPOBAaHHUE €TO. MOJYYEHHBIX 3HAHUM JJ1s1

- HaXO)KILeHI/Ie obnactu OonpeaciacHusd, - OIIMCAaHHUA U aHaJIKu3a

NepHOMMHOCTS. I'paueckas uHTeprpeTanua O3HakoMJIEHHE C MTOHATHEM Tpaduka, peaJIbHBIX 3aBUCUMOCTEN. OTtueT 0
HpaKTquCK“e SaHATHSH 6 OMpeACICHNUC NPUHAMJICIKHOCTU TOYKHN C(l)OpMHpOBaHHOCT]) BBIIIOJITHECHUUN
1. O6patnbie ¢pyHkiuu. OONacTh ONpeaeneHus 2 rpaduKy QyHKLUM. IIPeACTaBICHUIT O IpAKTHYECKOH
u o0nacte 3HayeHus O0OpaTHOM (yHKUIUH - Onpexnenenue o GpopmMyne npocreiieii | criocobax onucaHus A60THI
I'paduk o6paTHON QYHKIMH. 3aBHCHMOCTH, BH/Ia e rpaduka. SIBIICHHUI PeaJbHOTO MHUpPa P ’
2.CreneHHas, IOKa3aTeIbHAS u 2 -M3yuenue nmoustus oOpaTHON PyHKIUY, | HA MATEMaTUYECKOM
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norapupmuueckas ¢GyHkuuu. CpoiicTBa H OIpE/ICJICHHE BU/IA U TIOCTPOCHHE SA3BIKC.
rpaduku rpaduka oOpaTHOH PyHKIHUH, - HCIOJIb30BaHHE
3.Hp0CTefILHHe HpeO6pa3OBaHI/Iﬂ Fpa(i)I/IKOB 2 HaXO0XIOCHUEC €€ obnactu OIpEACIICHUSA U TOTOBBIX KOMITBIOTEPHBIX
00/1acTH 3HaYEHUS nporpamMm Ijid moruckKa
- OnpeneneHue TOYKH Ha TpadUKe IO €€ | pEeIIeHHS 3a1ad.
KOOpAMHATaM U Ha00OpOT.
- [TocTpoeHue rpauKOB CTEIICHHBIX U
JorapuPMUIecKuX QYHKIHH.
Tema 1.4 12
YpaBHeHus, Copepxxanue y4eOHOro MaTepHaJa.
HEepaBeHCTBA Teopus 2 - Pemenne uppanmuoHaibHbIX, BJ1a/IeHUe
H HX 1.IToka3zarenbHbIC u JorapupMUIECKHE 2 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX | CTaHIaPTHBIMU TectupoBanue
CHCTEMBI. YpaBHEHUSA U UX PEIICHUE YpaBHECHUH. [IpUEMaMu peICHUA
IIpakTH4yecKkue 3aHATHS. 10 - Pemienue ypaBHeHwii ¢ HUppallHOHATBHBIX,
o o IIOKa3aTCIbHbBIX U
1. Pemenne nMHEHHBIX U HETMHEUHBIX CUCTEM 2 NPUMCHCHUEM BCCX NIPHUCMOB HOTAPHBMIIECKIX IIpoBepka oTuera
ypaBHEHUH. (pasnoKeHus Ha MHOKHTEIIH, ypaBHeHuii I10 IPAKTUYECKOU
2.JIuHeliHbIE HEpaBEHCTBA c OJTHOM 5 BBCJICHNC HOBBIX HEU3BECTHBIX, - HCIOJIL30BAHME pabore
nepeMeHHON. CHCTEMBbI JIMHEHHBIX HEPABEHCTB. TIOJICTAHOBKH, IpauuecKoro vMeTOIla)‘ FOTOBBIX KOMIILIOTEPHBIX
3. UpparnmonanbHble ypaBHCHUS U UX PEIICHUE 2 - Pemenne cucrem ypaBHEHHH ¢ POrpaMM, B TOM YHCIIE U
4. TlokazarenbHbIC YPABHCHHS M X PEIICHUE. 2 IIPUMEHEHHEM Pa3JIMIHBIX METONOB. AJIsL TIOMCKA Ty TH
5.Jlorapumuueckue  ypaBHEHMS U WX 2 - Periennie HepaBeHCTB U CUCTEM pelieHusT
pelleHHe. HEPABEHCTB C MPUMEHECHUEM HIUTIOCTpALlMK peIeHus
pa3IUYHBIX CLIOCOOOB. YPaBHCHHU H
HCPAaBCHCTB.
Pasnen 2 Tpuronomerpus. 22
Tema 2.1. 8
OcHoBHBIC Coaepxkanue y4eOHOro MaTepuaJa.
MOHATHA U Teopus. 6
¢bopmy.ib 1. I'pagycHas u paguaHHasi Mepa yria. - M3yuenue pauaHHOro Meto/a -BJIaJIeHHE€ YMCHHUEM
TPUIOHOMETP | BpanjaTeslbHOE JBUKEHHUE. U3MEPCHNUS YIIIOB BPALICHUS U UX CBA3U C | XapaKTEPU30BaTh .
2 FDAIVCHOMN MEDOil . YceTHBIN onpoc
H Tpuronomerpuyeckue GyHKIIMH YUCIOBOTO pany poH. 5 noBeieHne (QyHKIUH,
apryMeHra. - opMyIPOBaHHE ONpeeNeHHH - HCI0JIL30BAHUE
NTOHOMCTPHUUYCCKHUX HKIIUH — o o
2.OCHOBHBIEC TPUTOHOMETPUIECKHE TOKICCTBA. P p by MOJyYEHHBIX 3HaHUI YcrHbIi onpoc
2 -IIpumeHeHre OCHOBHBIX
DopmyJIbl IPUBEACHUS. JUISL OTMCAHUS U
TPUTOHOMETPHUUCCKUX TOXACCTB JIsA
2.ITpeoOpa3oBaHue CyMMBI 2 aHaJIN3a pealIbHbIX
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TPUTOHOMETPUUYECKUX (YHKIUN B
MIPOM3BEICHUE U HA0OOPOT.

BBIYUCIICHUS 3HAUCHUN
TPUTOHOMETPHUUICCKHUX QYHKITAN TTO0 OTHOU

3aBUCUMOCTEH.
chopMHPOBAHHOCTH

IIpakTHyecKHe 3aHATHSA 2 13 HUX. MPEJCTaBICHUN O [TpoBepka oTueta
1.IIpeo6pazoBanue TPUTOHOMETPUUYECKUX 2 - Msyuenue 0CHOBHBIX dopmy.1 crocobax OnucaHus 0 IIPaKTHYECKOM
o TPUTOHOMETPHUH: POPMYJ CIOKEHHUS, o
BBIDA)KECHUM C MCIOJb30BAaHUEM OCHOBHBIX yABOEHI, TTpeOOpa30BAHKE CyMME! SIBJICHUH PEAIbHOTO pabore
TOKIECTB U (POPMYJI IPUBEJCHHUS. TPMTOHOMETPHYCCKUX (yHKI B MHUpa Ha
MMPOU3BCACHUC U IPOU3BCACHHUA B CYMMY MaTEMaTHHCCKOM
1 IPUMCHCHHE IIPH BBIYHUCICHUN A3BIKC.
SHaYCHUA TPUT'OHOMETPUUCCKOI'O
BBIPAXKCHUA U YIIPOLICHUS €TO0.
Tema 2.2. 4
Tpuronomer | Coaep:kaHue yueOHOro MaTepuaJjia.
pHuuecKue Teopus - O3HaKOMJIEHHE C IOHSATHEM OOpaTHBIX | ~-HCIOJIb30BAHME [IpoBepka
byHkuun u IIpakTHyeckune 3aHATHSA 4 TPUTOHOMETPUUYECKUX (PYHKLIUH. TOTOBBIX OTYETOB 110
ux rpagpuxu. | 1. [IpeobpasoBanue rpagukoB 5 - M3ydenue onpeneseHnii apKCUHyca, | KOMIIBIOTEPHBIX IIPaKTUYECKON
TPUTOHOMETPUUYECKUX (PYHKIHH. apKKOCHHYCa, apKTaHICHCa, nporpamm JJis moucka | pabore
2. Beruucnenue 06paTH51x 2 apKKOTaHI'€HCa 4YHuCJia, penieHus 3agaq
TPUTOHOMETPUUECKUX CI)YHKLII/II)'I. (I)OpMYJ'II/IpOBaHI/Ie nux -BJaJJCHUE YMCHUEM
XapaKTEepU30BaTh
noBeJieHne QyHKUUN
Tema 2.3. 10
Tpuronomer | Conep:kaHue y4eOHOro MaTepHaJa.
puyeckKue Teopus 2 - Pemienue no ¢popmynam u BJIaJIeHUE
ypaBHenusi u | 1.IIpocreiimue TPUTOHOMETPUYECKHUE 2 TPUTOHOMETPUYECKOMY KPYyTy CTaHIapTHBIMU YceTHBIT ompoc.
HEepaBeHCTBA. | ypaBHEHUS M UX PEIICHHE. MIPOCTEUIINX TPUTOHOMETPUUECKUX IIpUEMAaMH pELICHUS
IIpakTHYecKHe 3aHATHA. 8 YPaBHEHHH. TPUTOHOMETPUYECKUX
1 Pemnrenue MIPOCTEUILINX TPUTOHOMETPUUECKUX 2 - [Ipumenenne 00IMUX METOZ0B YPaBHEHHUN
YpaBHEHHU peleHus ypaBHEeHHH ( IpUBEIeHUE K | - HCIOJIb30BAHHE
2.PellieHre TPUTOHOMETPUUYECKUX ABHEHMM JIMHEHHOMY, KBaJpaTHOMY, METO/{ FOTOBBIX Hposepia oriera
p p yp 2 10 MPAKTUYECKOM
METOJOM CBEICHMS K KBaJIpATHOMY. pa3J’IO)KeHHfI} Ha MHOXUTCIIN, 3aMCHbI KOMIIBFOTCPHBIX pa6OTe
3.Pemienne TPUrOHOMETPUUYECKHX YpPaBHEHUI 2 nepeMeHHOU) pu  penreHnH 5 Hporpamm, B TOM
METOJIOM Pa3JIOKEHHs Ha MHOKHTEIIN. TPUTOHOMETPUYECKUX YPAaBHEHUM. YUCJIE U JUIS TIOUCKA
4.PemieHne OAHOPOAHBIX TPUTOHOMETPUUYECKUX 5 -YMeHHE 0TMEYaTh Ha KPYre PeIICHNs | TTyTH PEIICHUS U

YpaBHEHUN

HpOCTCﬁH.IHX TPUTOHOMCTPUICCKUX

HWIUTIOCTpallun
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HEPABEHCTB.

peuIeHusl ypaBHEHUI

Paznea 3. Hauajga MmareMaTH4YeCcKOro aHaJ m3a. 27
Tema3.l 4
MMocaenoBare | Coaep:xanue yueOHOro MaTepuaJa.
JIbHOCTH. Teopus 2 -O3HaKOMJICHHE C TOHATUEM CdopmupoBaHHOCTH
1.YucnoBas mocnenoBaTenbHOCTh. CriocoObI ee YHUCJIOBOM ITOCJIEI0BATEIBHOCTH, MpEICTaBICHUI 00
3aJaHUs W CBOWCTBA. BEIYHCIIEHHE 4YIEHOB 2 criocobamu ee 3amaHus, OCHOBHBIX HOHATHUSIX VYcrHblii onpoc
YHUCJIOBOM IMOCJIEI0BATEILHOCTH. BBIYMCIICHUSIMU €€ YJICHOB. MaTeMaTUYECKOTo
IIpakTHYecKne 3aHATHS 2 - O3HaKOMJIEHUE C MTOHATUEM Ipejesia | aHaIu3a
1.IlonsaTe O mpexaesie MOCIEI0BATEILHOCTH. IIOCJICAOBATCIIbHOCTH. IIpoBepka oTuera
Brruncienue npeaena nocieaoBaTeaIbHOCTH 2 0 PaKTHIECKON
pabore
Tema 3.2. 12
IIpousBoana | Teopus 4
AU ee 1.IIpousBonHas u ee GU3MUECKUI CMBICT. - O3HaKOMJICHUE C TOHSATUEM CdopmupoBaHHOCTh | YCTHBIN OnpocC
NPpWIOKeHUs | [Ipou3BOIHBIE  OCHOBHBIX  DJIEMEHTAPHBIX 2 MIPOU3BOHOM. peJCcTaBIeHUN 00 Maremarnueckui
byHKIHi. - Usyuenue u popmynupoBaHue ee OCHOBHBIX ITOHSATHUAX JUKTaHT
2. llpaBuna muddepeHIUPOBAHUS  CYMMBI, 5 MEXaHUYECKOTO U TEOMETPUUYECKOTO MaTEeMaTU4YeCKOro
MIPOU3BE/ICHUS U YACTHOTO. CMBICIIA. aHayu3a.
IIpakTHYecKHe 3aHATHSI. 8 - CocraBieHNe ypaBHEHUS - BJI1aJleHHe YMeHHeM
l.Haxoxnenne mNpOU3BOJHOM OT  CYMMHBI, 5 KacaTelabHOU B 00IIEM BHIE. XapaKTEepU30BaTh
MIPOU3BECHHUS M YaCTHOTO. - YcBOEHME NPaBUII noBeieHne (PyHKIUH.
2 Pemenue 3a1a4 Ha IpUMEHEHHE nudhepeHIMPOBaHUS, TAOIUIIBI - MCIIOJIb30BAHHE
(U3UYECKOTO M TeOMETPUYECKOTO CMBICTa 2 NPOM3BOAHBIX 3JICMCHTAPHBIX TIOJTY4CHHBIX 3HAHUH IIpoBepka
MIPOU3BOAHOM. (yHKuMi. AT OTIMCAHMS 1 OTYETOB 110
3.Haxoxnenre HauOOJBIIETO U HAMMEHBIIIETO - IIpoBesienne ¢ OMOMIBIO aHalln3a peajbHbIX MPAKTUYECKOU
3HAYCHHMS dynKIMMI " TTOKATBHBIX 2 IIPOU3BOIHOM MCCIIEOBAHUS 3aBUCHMOCTEHN. pa6ore.
OKCTPEMYMOB. GyHKIMH, 3a1aHHON (HOPMYIIOH.
4 UccnenoBanne  (QyHKIMH C  TOMOUIBIO
MPOW3BOJHOM W TOCTpoeHHWe  Tpaduka 2
(GYHKIMH.
Tema3.3. 11
IlepBoOpa3- Conep:kanue y4eOHOro MaTepuaJa.
Hasl U | Teopusi 4 O3HaKOMJIEHHE C MIOHIATHEM copMHPOBAHHOCTH
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HHTErpaji 1.IlepBooOpa3Has U HeoNpeAEICHHBIH MHTErpaja u IepBOOOpa3HOM. MpEICTaBICHUN 00
uHTerpan. @opmyJsisl U IpaBuiia ) N3yuenue npaBuia BHIYUCICHUS OCHOBHBIX MOHSTHSIX VCTHBIIH ompoc
MHTETpUPOBaHUS. MeTOI HEMOCPEACTBEHHOTO nepBooOpa3Hoil u TeopeMbl Hpl0TOHA- | MaTeMaTHYeCKOTro
MHTErPUPOBAHUS. JleitOnuna. aHaJIM3a U Ux
2.0mpeeNeHHbINA HHTErPaj U €ro CBOMCTRA. 5 -Pemenne 3ajatd Ha CBA3b 5 CBOMCTBAX. VCTHBI ompoc
Popmyna Hetotona — JeiiGHuna MepBOOOPA3HOM U €€ TPOU3BOTHOM, - BJIAJICHUM YMEHUEM
TpakTHYecKHe 3aHSATHSL. 7 BBIHCICHUE nepBOOOpa3HOM JIs XapaKTepH3oBaTh TpoBepka
1.MeToq NHOACTAHOBKM Ul  HAXOXKICHHUS ) JIQHHON PyHKIMH. MOBE/ICHHE (YHKIMH. OTYETOB 110
HEONPEEIEHHOr0 MHTErPATIA. - Pemenue 3a1a4 Ha mpuMeHeHUE - HCHOJIb30BaHME NPaKTHYECKOIT
2 MeTol  [OACTAHOBKM MU HAaXOMKACHWA , WHTErpaa /i BIYUCICHUS § MOJTyYEHHBIX 3HAHUI pabore.
U3WYECKUX BEJIMYMH U TUIOIAAeH JIs1 OIIMCAHUS 1
OTIPEeJIeIIEHHOTO HHTETpaa. b man .
= aHaJIM3a peabHbIX
3.'eomerpuueckuil  CMBICT  ONPEIEICHHOTO .
2 3aBUCUMOCTEN
MHTErpaja.
4. Beruncnenue miomasaei miockux Guryp. 1
Pasnen 4. I'eomeTpus 72
Tema 4.1. Copep:xanue marepuaJjia. 18
IIpsimbie u Teopus 10 -O3HaKOMIICHHE C TIOHATHEM - BJ1ajJieHne
IJIOCKOCTH B | 1. AKCHOMBI M CIEACTBUS  CTEPEOMETPHUHU. HapaJlICIEHOTO MPOCKTHPOBAHKA 1 €T0 OCHOBHBIMU VCTHBIH onpoc
NPOCTPAHCTB | B3auMmHOe — pacmonokeHHe — OPSAMBIX U 2 CBOHCTBAMH. HOHSTHSIMH O TUTOCKUX
e IJIOCKOCTEH B IIPOCTPAHCTBE. D0pMyIEPOBKa NPH3HAKOB B3aHMHOIO ¥ IIPOCTPAHCTBEHHBIX
o ACIIOJIOKCHUS IIPAMBIX U IIJTIOCKOCTCH.
2.ITapannenbHOCTh MPSMBIX, TPSIMOUN U p P reOMETPUUYECKUX TectupoBanue
2 - Pacnio3naBanue Ha yepTexax U MOJEIAX (burypax, ux 3aziad u
TITOCKOCTH. — Pa3IUYHbIX CIy4acB B3aHMHOTO ypax, ol
3.ITapannensHoCTh MIIOCKOCTEN. [lapannensHoe 2 PACIIOIOKEHHS IIPSIMBIX | IIOCKOCTEA, 3aJa4 € IIPaKTHYCCKUM
IMPOCKTUPOBAHNEC U €TI0 CBOMCTBA. aApTyMEHTHPOBAHHUE CBOUX Cy)KI[eHI/H‘/'L COACPIKAHUECM, YcTHBII OIIpocC
. - DOPMYJIUPOBAHHUEC OIT GHGHCHHP’I, -
4.1lepnieHAUKYISIPHOCTD IPSIMBIX, Dopmyup p BJIAICHNC METOJaMHU
MEPIEHIUKYISIPHOCTD MIPSMOM U TUIOCKOCTH. 2 NPU3HAKOB M CBOMCTB MapalIeIbHbIX U NOKa3aTC/IbCTB U VYcerHsli ompoc
HaxnoHHas K IJIOCKOCTU U €€ MPOEKIIHUS. HEPIEHIANKYJISPHBIX TIOCKOCTEH, QITOPUTMOB PEIICHUS;
5T 5 JBYI'PAaHHBIX U JTUHEHHBIX YIJIOB. - YMeHHe uX
- 1€0peMa O TPEX HCPUCHANKYIAPaX. - [IpuMeHeHre MPU3HAKOB U CBOMCTB HPHMEHSTE,
IIpakTHyeckue 3aHATHI. 8 PacIOIOKEHHUS MPSIMBIX U TIOCKOCTEH - MOHUMAHHE
1.Pemiennie 3amay Ha NPUMEHEHUE AKCUOM U IIposepka
ele ve 3a.1 PUMEHEHHE aKCHO [PU PELIECHUH 3a/1a4. BO3MOKHOCTH POBEP
) - PCHICHUC 3a1a4 Ha BBIYHMCIICHUC
CIIEZICTBUH  CTEPEOMETPHUH, MapaLICIbHOCTh 2 P AKCHOMATHICCKOrO OTYETOB T10
IPSIMBIX M IIJIOCKOCTEH. TEOMETPHICCKUX BEIHYHUH. - OCTPOCHHS PaKTUYECKON
2. Pemenne 3agau Ha HCIIOJb30BaHUE 2 DopMyITHPOBAHUE U JIOKA3aTEIBCTBO pabore
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NpU3HAKA TEPIEeHIAUKYSIPHOCTH MPSIMOM H OCHOBHBIX TEOPEM O PACCTOSHUSX MaTeMaTHYECKUX
IUTOCKOCTH. (Teopem CyIecTBOBaHHs, CBOWCTBA) TEOPUIA.
3.Pemienue 3a7a4 Ha MCIOJIb30BAaHHE TEOPEMBI ’ - [lpumenenne Gopmyst 1 Teopem
0 TpeX MepHeH/HKYISPaX. IUTAaHUMETPUH JJIs PEeLICHUS 3a/1a4.
4.Pemienue 3a7a4 Ha MCIIOJIb30BAaHUE ITPU3HAKA _HpHMeHeHVH © TCOpHH ATIA O OocroBanHs
o IMOCTPOCHNU U BBIYHUCIICHUM.
TICPHICHINKYIAPHOCTH IIOCKOCTCH. 2 ApryMeHTHpPOBaHNE CBOUX CYKJIEHUI O
B3aMMHBIX PACIIOJIOKCHUN
MIPOCTPAHCTBEHHBIX (puryp.
Tema 4.2. 16
I'eomerpuuec | Conep:kanue y4eOHOro MaTepuaJa.
KHe TeJia. Teopus. 10 OmnucaHue U XapaKTepUCTHKA PA3IMYHBIX | BJIAAEHHE OCHOBHBIMU
1.Ilpusma u ee snementsl. [lapannenenunesn u BUJIOB MHOT'OT'PAHHUKOB, TIEPEUNCIICHUC MOHATUSMHU O IJIOCKMX | YCTHBIN OIPOC
€ro CBOMCTBA. HX DIIEMEHTOB U CBOHCTB. U TIPOCTPAHCTBEHHBIX
2Ilupamuma u ee odaemeHthl. CBoiicTBa -H30bpaskeHne MHOrOrpaHHKKOB i reOMETPUYECKHX IIrChMEHHBII
ceueHui MUPAMHU/IBI, napajuieNbHbIX BBITOJHEHHE MOCTPOCHHA Ha ¢urypax, uX OCHOBHBIX | KOHTPOJIb
OCHOBAHMIO. H30OPAKCHIAX 1 MOACILAX CBOMCTBAX;
MHOTOI'PaHHUKOB. ’
3.Hwmaap wu ero  omementel.  CedeHus -ITocTpoenue mpocTeimumx cedenuii Kyoa, | - copMupoBanHOCTL | TecTupopanue
LJIMHJIPA IJIOCKOCTBIO. TPU3MBI, THPAMH/IBL. YMEHHSI pacrio3HaBaTh
4 Konyc m ero snemeHThl. CedeHHs KOHyca - [Ipumenenne $hakToB U cBeCHUH U3 TCOMCTPHICCKUC Tecruposarune
IUIOCKOCTEIO. IJIAHUMETPHH. GuUrypsl Ha YepTeKax,
S.IMap wu ero osnementsl. CeyeHus mapa - XapaKTepuCcTHKa CHMMETPHH Tell MOJACIAX U B pCalIbHOM ITucbMeHHbI#
IUIOCKOCTBIO Bpall€Hrsd U MHOTOI'PaHHUKOB. MI/Ipe, KOHTPOJIb
TpaKTHYecKHe 3aHSATHSI. 6 - I/Icn()vnbsoBaHI/Ie MPHOOPETEHHBIX - IpUMeHeHune
l.Pemuenne 3amad  Ha pacyeT IJIEMEHTOB 2 i;aiﬁi iii;;:fiiiﬁggf sanad H3yYCHHBIX CBOHCTB
ITPU3MBbI 1 ITHpaMHIbI. -I/I;IoGpeEKeHI/Ie OCHOBHEIX Aat. T€OMETPHUICCKUX HpOBepKa
2. Pemienue 3amad  Ha pacyeT  JJIEMEHTOB 2 MHOFOTPAHHIKOB 1 BBITOHEHHE duryp u popmy s OT9ETOB 110
UIIMH/IPA ¥ KOHYCA. PHCYHKOB M0 yCJIOBUSAM 3a/1ad. PCHICHIA HPaKTHICCKON
3 Pemenue 3amau Ha pacyeT dIIEMEHTOB 2 - 306pajeHie OCHOBHBIX Kpyribix Tey 1 | | COMCTPHUCCKHX 3alat pabote
KPYTJIBIX TEJ BBINIOJIHEHUE PUCYHKA 10 YCIOBUIO u 3a/iaq ¢
3a/1a4H. MPAKTUYECKAM
coJiepKaHuEeM
Tema 4.3. 16
N3mepenus B | Conep:kanne y4eOHOro MaTepuaJa.
reoMeTpuu Teopus. 8 -O3HaKOMJIEHHE C OHATUSMU - BJIajieHHe OCHOBHBIMU
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1.06beM u ero wusmepenue. MHTerpanbHas

IJIomaau 1 OG’LGMa, aKCuoMaMu 1

IIOHATHUAMU O IINIOCKHX U

2 . .
dhopmyna oobema CBOMCTBaMH. NPOCTPAHCTBCHHBIX VYcTHBIN onpoc
2.®opmynsl o0bemMa Ky0a, NPSIMOYTOJIBLHOTO -Pemienue 3aa4 Ha BeIUMCIIEHNE TCOMCTPHICCKHIX
napasuleenuIena, MpU3Mbl, LUAIUHIPA. 2 IUIOLIAEN MIOCKUX (BUIYD C ¢urypax, HX OCHOBHBIX YeTHBII ompoc

MIPUMEHEHHUEM COOTBETCTBYIOIIUX CBOHCTBAX,

3. i dhopmys u GHakTOB U3 TUIAHUMETPHUH - ChopmupoBanHoCTE,

.OopMyIIbl IJIo1aan IIOBEPXHOCTEU 2 Hp Yy pHyH. YMEHHUS PaCTIO3HABATH
LHUAJMHPA U KOHYCA. - 63yquI/Ie TEOPEM O BBIYUCIICHUH TeOMETpHUECKHE (hUrypHI TectupoBaHue
4.dopmyiibpl 00beMa Iapa U IIomaau chepsl. 2 OOBEMOB IIPOCTPAHCTBCHHBIX TCJI, Ha YepTexkax, MOJEISAX 1
IIpakTnyeckue 3aHATHS 8 peUICHUC 3a/1aY Ha IIPUMCHCHUE B pPeaJbHOM MHUPE;

1.Pemtenye 3amad Ha BBIYHCIEHUE OOBEMa (Gopmyn BeUKCIIEHUS OOBEMOB. - IPUMEHEHHE

HPHU3MEI IJIoIIae MOBEPXHOCTEN reoOMEeTpUUCCKUX HUTYp

u M A HICHUA

2. PemeHue 3agad Ha BBIYUCIEHUE 0O0BEMA MHOTOIPaHHUKOB M TEJI BPAILCHUS. (opmys 1st peme I

2 -O3HAKOMJICHHE C METOIOM reOMETPUUECKHX 3a/1a4 U poBCpKa OTUCTA

UMTMHApPE, KOHYCd. 3a/1a4 C IPAKTHYECKMM | TIO TIPAKTHYECKOi
BBIYMCJICHHS TUTOIIAAN TIOBEPXHOCTH
3.PemcHue 3ajad Ha BBIYMCICHHE ILIOWIa/H 2 cbepst COMepKaHEM pabore.
MOBEPXHOCTEN IIUJIMHIPA U KOHYCA. PBIL.
4 HaxoxaeHune  OOBEMOB M IUIOIIAJCH PGHICHI/IGVI%al[aq Ha BBIYHCICHUC
F€OMETPUYECKUX TEIL. 2 TIOIAACH TIOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI.
Tema 4.4 22
Koopaunarsr | Coaep:xaHue yueOHOro MaTepuasa.
1 BEKTOPBI. Teopus. 12
1. BexTopsl Ha miuockoctu. Moynb BekTopa. - O3HaKOMJIEHHUE C MTOHSATUEM BEKTOpa. | cGpOpMHPOBAHHOCTH VYeTHBIM onpoc
PaBeHncTBO BEkTOpOB. JleMCTBHS C BEKTOpaMHU B - I3yueHune nexapToBOr CUCTEMBI IIPEACTABICHUM O
reometrpuueckon gopme. Paznokenune BekTopa 2 KOOPJAMHAT B MPOCTPAHCTRBE, MaTeMaTHYECKUX
10 HaINPABJICHUSM. MOCTPOEHHUE IO 3aJaHHBIM MIOHATHSIX KaK "
YcTHbIM onpoc
KOOpJMHATaM TOYEK U IIOCKOCTEM. Ba)KHEHIITNX
2. llpsmoyroyibHas CHCTeMa KOOpIMHAT Ha .
-Haxoxaenue ypaBHeHUI MaTeMaTUYeCKUX
IJIOCKOCTH. PaznokeHue BekTOpa Mo Oas3ucy. o ocTH, cibe 0CKOC ole
KPY>KHOCTH bl, TUTOCKOCTH. MOJICTISX
@opMyna pacCTOSHUS MEXAY JABYMsI TOUYKaMHU. 2 Py ’ PP, o 8 ’
y N - Beruncnenue pacCTOSHUN MEXIY MO3BOJISIOIINX
JleficTBUsT Haa BEKTOpaMH B KOOPAMHATHOU
dope TOYKAMH. OTIMCHIBATh M U3y4aTh
] -M3y4eHue CBOMCTB BEKTOPHBIX pa3HbIC MPOLECCHI U HnceMeHHBIH
3. IlpssmoyronbHas cuUCTEMa KOOpAMHAT B 2 BEJIMYNH, IIPABUII PA3JI0KEHUA SIBIICHUS, KOHTPOJIb

npocTpaHcTBe. JIeWCTBUS HaJa BEKTOpaMU B
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KOOpAMHATHOM opme

BEKTOPOB B TPEXMEPHOM

- YMeHHe IIPOBOAUTD

4. CkanspHO€ TPOM3BEJICHHE BEKTOPOB. YTOI 5 IIPOCTPAHCTBE, MPaBUJI HAXOXKACHUS J0Ka3aTeNbHbIE TectupoBanue
MEX]y BEKTOpaMH KOOpJMHAT BEKTOpA B IIPOCTPAHCTBE, | PAacCy’KICHUS B XOJI€
5. YpaBHeHUs PSAMONA. Bsaumnoe IIPAaBUJI ICHCTBUS CBEKTOPAMH, peleHus 3a1a4;
pAacCIIOI0KEHUE NIPSAMBIX HA INIOCKOCTHU. 2 3aZlaHHBIMH - BJaJieHHe M€ToaaMu | MaremMaTu4ecKuin
-IIpumeHeHune Teopun Npu peleHun QJITOPUTMOB PEILEHUS | JUKTAHT

6. YpasHenue cdhepsl ¥ IIOCKOCTH 2 3aJa4 Ha JEHCTBUE C BEKTOPAMHU. TecTupoBanue
IIpakTHYecKue 3aHATHS. 10 - Mzyyenue ckaaspHoro
1. JIeHcTBHS ¢ BEKTOpaMK 2 MIPOU3BEICHUSI BEKTOPOB, BEKTOPHOTO
2.Pemenue 3amau Ha HaXOXKAEHUE CKAIIPHOTO 5 YPaBHEHUS IPAMOH U IIOCKOCTH.
IPOM3BEACHNS BEKTOPOB -]]pnmeﬂeggeIeopnnlqnipmﬂeHnn oosenca
3.Penrenre 3a1a4 Ha COCTAaBIEHUE ypaBHEHUM 5 3ajat Ha ICUCTBUC C BCKTOpaMu, OTE em]}; o
TPSIMBIX. KOOPAMHATHBIN METO/I, TPUMEHEHHUE 5
4.0npeneneHue  B3aMMHOIO  PACIOJIOKEHUS BEKTOPOB LI BEIMMCJICHUA BEIMINH HpaKﬁgquKOH
npaMbIX. HaXoxkJeHHe TOUKM HepeceyeHus 2 YIJIOB M pacCTOAHNH. pabote.
PSMBIX.
5.Pemienue 3aja4 Ha COCTaBJICHHE YPaBHEHUS 5
cdepbl ¥ IIIOCKOCTH

Pa3znen 5. KomOunnaTopuka, 3jieMeHThbl TEOPHHU 12
BEPOSITHOCTH M MAaTeMaTHYeCKOIi
CTATHCTHKH.

Tema S.1. 6

Komounarop | Conep:xxanue yueOHOro MarepuaJa.

HKa. Teopus. 4 - Mzydenune npaBui KOMOMHATOPUKH U - ¢()OpMHPOBAHHOCTH
1.OcHOBHBIE MIOHATHUSA KOMOMHAaTOPHKH. NPUMEHEHHE UX IIPU PEHICHUH pENCTaB/ICHHH O
@opMynbl A8 HOACYETa  IEPECTaHOBOK, 2 KOMOMHATOPHBIX 3a/(a4. fipomeccax n SABICHUIX, Tectuposare
pa3sMeMICH Il U COYeTaHHi - Pemenne koMOMHATOPHBIX 3a7a4 HMMEIOINU 5
2.0opmyna ©Ounoma HbroToHa. CBoiicTBa M;f{(());;;g:pe%p a W TIO TpaBHity izgzgggcml’m
6HH0MHHaﬂBHHX KOB(b(bHHHeHTOB' 2 ?/03HaKOM_]'[eHI/Ie C IOHATHUIMU CTaTI/ICTI/I‘,IGCKI/IX IInceMeHHBIN
Tpeyromenuk lackans. KOMOUHATOpUKYU U (HopMyIaMu Ui UX 3aKOHOMEPHOCTSAX B KOHTPOJIb
TpakTHYecKHe 3aHATHSI. 2 BBIMHUCIICHHUS. peanbHOM MHPpe, [IpoBepKa OT4ETOB
1.Pemenue 3a1a4 mo KOMOMHATOPHKE. 2 - OGpacnenie npumeHerus Gopwmy ans | CPOPMHPOBARHOCTE 10 NPAKTHYECKOM

BBIYHCIIEHHS Pa3MEILEHUH,
[IePECTaHOBOK, COUYETAHUN NPY PEHICHUU

YMCHI/If/i HaxXoJuThb U
OLICHMUBATDH BEPOATHOCTH

pabote
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3a/ad.
- O3rakomienue ¢ buaomoM HpioToHa U
TpeyroibHUKoM [lackans.

- Pemienue nmpakTUueckux 3amad ¢
WCTIONTb30BAaHUEM MOHATHN U POPMYIT
KOMOHWHATOPHKH.

HACTYIUICHHUS COOBITHI B
MPOCTEUIIINX
MIPaKTHIECKAX
CUTyaIUsIX U OCHOBHBIC
XapaKTePUCTUKH
CITyYalHBIX BETHIUH

Tema 5.2. 6
DJIeMeHTBbI Coaeprxanue yueOHOTro MaTepuaJia.
TEeOpPUH Teopus. 4 -M3yuenue Ki1accuyecKkoro - ¢()OpMHPOBAHHOCTH
BepPOSITHOCTE | 1.OCHOBHbBIE TOHATHUS TEOPHUH BEPOSTHOCTH. ONPEACIICHUS BEPOATHOCTH , CBOMCTB | MPEACTABIECHUN O YcrHblit onpoc
17871 CoOwiTHe, BUIBI coObITHH. BeposTHOCTH 2 BEPOSITHOCTH, TEOPEMBI O CYMME MpOIECCax U SBJICHUSAX,
MaTreMaTu4dec | coObITUS BEPOATHOCTH. MMEIOLINNA
Koii 2.Croxenue u YMHOKEHHUE COOBITHM. - PaccMoTpenue npuMepoB Ha BEPOSTHOCTHBIN VYeTHbI# onpoc
CTATUCTUKU. BGPOSITHOCTB CYMMBI u IIPOU3BEICHUA 2 BBIYUCIICHUC BEPOATHOCTHU. Pentenue XapakTep,
COOBITHI 3a7a4 Ha BBIYKMCIICHUE BEPOATHOCTH CTaTUCTUYECKUX
IIpakTHyecKkue 3aHATHS. 2 COOBITHSI. 3aKOHOMEPHOCTSIX B
1.Pemienne 3a1ad Ha IOJCYET BEPOSATHOCTU 2 -O3HaKOMJIEHHUE C IPE/ICTaBIEHHEM pearbHOM MHpe IIpoBepKa OTUETOB
COOBITHSI. YUCITIOBBIX JAHHBIX U UX 0 TIPAKTUIECKON
XapaKTepUCTUKAMHU. pabote
-Pelienne npakTH4eCKHX 3a7a4 Ha
00pabOTKy YHCIIOBBIX JaHHBIX,
BBIYMCIICHHE UX XaPAKTEPUCTHUK.
TeopeTuueckue 3aHATHS 82
IIpakTH4Yeckue 3aHATHS 97
JlaGopaTopHble padoThI -
IIpoMe:xxyTouHas arTrecTanus B ¢popmMe 3K3aMeHa 18
KouncyabTamus 2
MakcumanbHasi yueGHasi HArpy3Ka 199
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4. YCJIOBUSA PEAJIM3AIIMUA PABOUYEHN NPOT'PAMMBI YYEBHOI'O
IMPEAMETA

4.1. MarepuajbHO-TeXHHYECKOE oOecrevyeHne npeaMmera
YyeOHast aymuTopus JUIsl IPOBEACHHS YICOHBIX 3aHITHH, JJII TPYNIOBBIX U

WHJVBUYyAJIbHBIX KOHCYJbTAlMM, JJII CAaMOCTOSATEIbHOM palOThl, JJI1 TEKYLIEro
KOHTPOJISI ¥ IPOMEKYTOYHOMN aTTECTALIAH.

Y4eOHblii Kopnyc ka0uHeT MaTemMaTuku. Ne ¥Y209.
- Paboune mecta oOydaromuxcs, pabouee MECTO MPENO1aBaTEs.

- Kommekt y4yeOHO-HArJAIHBIX MOCOOWM, (CTEHIbI, IUIaKaThl, MOJICIH),
JI0CKa MeJoBasl.

-  KommiekTsl yueOHBIX U  Yy4yeOHO-METOAMYECKUX MATE€pUaJOB IO
TUCITUTUTHHE.

- MynbsTumenuitHoe oOopynoBaHue: kommbiorep B cbope — 1 mT.(OC
AstraLinuxCommonEdition NeA-2020-0952-BY3 ot 14.09.2020, oducHbIii maker
LibreOffice, BeG-Opaysep Firefox, apxuBarop 7-zip); NEPEHOCHON KOMILIEKT
MyJIbTUMEANA-anmapatypbl (Myastumenuiineiii mpoekrop NEC ME382U - 1 mir.,
sKpaH Ha TpeHore - 1 mT., HoyToyk Samsung NP-RC710-S02 - 1 mt. (OC Windows
Strtr 7 Ne06-0512 ot 14.05.2012, oduchsrit naker MS Officestd 2010 Ne 07-0812 ot
27.08.2012, Be6-0pay3ep Firefox, apxusatop 7-zip))

C nunenbto oOecniedeHHWs] BBIIOJIHEHHS OOYYalOIMMUCA PAKTUYECKUX
3aHATHH, BKJIIOYAas Kak OOs3aTCIbHBIA KOMIIOHCHT TPAKTUUYCCKUE 3aTaHUs C
MCIIOJIb30BAaHUEM TMEPCOHATBHBIX KOMIIBIOTEPOB, B TPOIECCE M3YyYECHUS] y4eOHOTO
npeaMeTa ucnoibizyercs kadbuner Undgopmaruka Ne Y402.

- Paboune mecta oOydaromuxcs, pabodee MECTO MPENo1aBaTells.

- HaGopsl nemMoHCTpalMOHHOTO OOOPYIOBaHUS W  y4eOHO-HATJISTHBIX
mocoOuii (KOMITBIOTEPHBIE CTOJBI, TIEPCOHATBHBIC KOMIBIOTEPHI, KOMIIBIOTECPHBIN
CTOJI pEeMno/iaBaTesi, BUIeOMaTepHalIbl, Jocka ydeOHas MapKep + Maraur);

- Mynetumeanitnoe o6opynoBanue: komnbiorep APM tum 1 AltaWing — 12
mT. (OC Windows Pro 7 Ne06-0512 ot 14.05.2012, oducHsrit maker MS Officestd
2010 Ne 07-0812 ot 27.08.2012, BeO-Opay3ep Firefox, rpaduueckuii pemakTop
GIMP, xnaBuatypubiii Tpenaxep RapidTyping, apxuBatop 7-zip); NpUHTEp
nazepublid Samsung ML1520 — 1 mT.; nmepeHOCHOW KOMILIEKT MYJIbTUMEIHUA-
anmapatypsl (MyJbTuMeanitHbi mpoektop INFOCUS - 1 mit., s5kpan Ha TpeHore - 1
mT., HoyTOyK Samsung NP-RC710-S02 - 1 mt. (OC Windows Strtr 7 Ne06-0512 ot
14.05.2012, oducuerii naker MS Officestd 2010 Ne 07-0812 ot 27.08.2012, BeO-
opaysep Firefox, apxusatop 7-zip)).

Y4yeOHass ayauTOpHUs AJIs1 CAMOCTOSATEILHON MOATOTOBKH CTYAEHTOB No
Y403.



- Paboune mecta oOyuarommuxcs, pabodee MECTO ITPENo1aBaTels.

- HaGopsl neMOHCTpallMOHHOTO OOOPYJIOBaHUSI U y4eOHO-HATJISTHBIX
MocoOuit (CTEHIbI, CXEMBI, TIJIaKaThI).

- MynsTHMenuitHOe 000pyaoBaHue: KomnbioTep B coope I TPBuUsiness — 8 mir.
(OC Astra Linux Common Edition NeA-2020-0952-BY3 ot 14.09.2020, oducHbrit
naket LibreOffice, Be0-0pay3ep Firefox, apxuBatop 7-zip); IEpEHOCHON KOMILICKT
MyJIbTUMeNna amnmnapaTtypsl (MynbTuMmeanitasiii mpoektop NEC ME382U - 1 mir.,
9KpaH Ha TpeHore - 1 mt., HoyToyk Samsung NP-RC710-S02 - 1 mr., OC Windows
Strtr 7 Ne06-0512 ot 14.05.2012, oducusiit naker MS Office std 2010 Ne 07-0812
ot 27.08.2012, Be6-0Opay3ep Firefox, apxusaTop 7-zip).

YurajabHblil 3271 0M0JIMOTEKH ¢ BLIXOJA0M B ceThb UHTEpHeT.

MatepualibHO — TEXHUYECKOE 0OecreyeHHeE:

Cronsl, ctynba Ha 80 MOCaAOYHBIX MECT

- HaGopsl nemMoHCTpalMOHHOTO OOOPYIOBaHUS W  y4eOHO-HATJISTHBIX
OCOOM# (CTEH/IBI, CXEMBI, IUTAKATHI).

- MynerumenuiiHoe oOopyaoBanue: KoMmmbioTep B coope — 10 mr. (OC
CalculateLinuxDesktop, oducusiii naker LibreOffice, BeO-Opayzep Firefox,
apxuBaTop  7-zip); TEPEHOCHOM  KOMIUIEKT  MYJbTUMEAHA  amnmnapaTypbl
(myneTumMenuiinbiii ipoexktop INFOCUS - 1 mr., skpaH Ha TpeHore - 1 mit.,
HoyTOyk Samsung NP-RC710-S02 - 1 mT.,, OC Windows Strtr 7 Ne06-0512 ot
14.05.2012, oduchsiii maker MS Officestd 2010 Ne 07-0812 ot 27.08.2012, Be6-
opaysep Firefox, apxusatop 7-zip).

Y4yeOHO-MeTOAMYECKOE oOOecmevyeHne: yIeOHO-METOIUYSCKUN KOMILICKC
y4eOHOro npeaMera MaremaThka, BKIIOYAIOMUKA padouyio MporpaMMmy MNpeaMera,
KaJICHI[apHO-TeMaTI/I‘ICCKI/Iﬁ IIJ1aH, MCETOANYCCKUC PEKOMCHOAIUH JUUIA
mpernojaBaresneid Mo OOImMM  BONpOCaM  MPEMoJaBaHUs,  METOIUYSCKHEC
PEKOMCHAAIUU JJIA CTYACHTOB 110 HN3Y4YCHHUIO nmpeamera, MCETOANUYCCKUC
PEKOMEHJAIMK 10 CaMOCTOATENBHON paboTe OO0ydarommxcs, METOIUYECKUC
PCKOMCHAAIMKX II0 BbIIIOJIHCHHUIO IIPAKTHYCCKHUX BaHHTHﬁ, (bOHI[ OLCHOYHBIX
CpEICTB y4eOHOTO MpeAMETa.

4.2. O61mme TpeOOBaHUSA K peajiu3alnu 00pa3oBaTeIbHOI0 Npoiecca
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Peanu3anmst mporpaMMmbl MpeAmojiaracT HCIOJb30BaHUEC TPAIUIIMOHHBIX,
aKTHBHBIX U MHTEPAKTUBHBIX (DOPM 00yUCHUS HA YUCOHBIX 3aHATHIX B COUCTAHHH C
BHEAYAUTOPHOUN paboTOH 00yYaromierocs.

CHHXpPOHHOE B3aUMOJICHCTBHE OOYYAIOIIECTOCSA C IPEIOoJaBaTeieM MOXKET
OCYIIECTBIISITECSA C TOMOIIBI0 YaTa, CO3JAHHOTO IO TpeaMeTy Ha IiaTdopme
«Moodley.

ACHHXpOHHOE 00YyYEeHHE OCYIICCTBIISIETCS B BUE CAMOCTOATEIHLHON pabOThI
¥ KOHTPOJIS 32 CAMOCTOSITEIbHON Pab0oTO# MO y4eOHOMY MPEMETY.

4.3. KaapoBoe obecnieuenne 00pa3oBaTebHOIO nmpouecca

Peanuzanus oOpazoBarensHOro mpoiecca B cooTBerctBuu ¢ PI'OC COO
oOecrieueHa KBUTU(PUITIPOBAHHBIMU NeJarornueCKuMHU KaJIpaMH,
po¢eCCUOHANBHBI YPOBEHb KOTOPBIX COOTBETCTBYET  KBaJU(UKAIMOHHBIM
XapaKTEPUCTUKAM MO COOTBETCTBYIOLIEH HOJDKHOCTH, BIAACIOIIMMUA OCHOBHBIMU
KOMIIETEHIIUAMH, HEOOXOJUMBIMH [IJIi OOecCnedYeHus peanu3aiuu TpeOOBaHUM
Cranmapta ¥  YCHENIHOTO  JIOCTIKEHHMS  OOyYarOUIUMHUCS  IUIAHUPYEMBIX
pe3yJbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTENbHON MPOrpaMMBbl.

HenpepbIBHOCTD npodecCuoHaIbHOTO pa3BUTHS MeIaroru4ecKux
pabOTHUKOB OpraHW3alMu O00ECIEeYMBAETCSI OCBOCHHUEM HMHU JOMOJTHUTEIbHBIX
podeCCUOHANIBHBIX MPOrpaMM MO NPO(UII0 MEeJarorudeckoil IesTeIbHOCTU He
peKe ueM OJIMH pa3 B TPU Tojia.

4.4. Opranuszanus o0pa3oBaTeJbHOr0 MPoLecca 1Jisi HHBAJWA0B U JIMII C
OrpaHNYeHHBIMU BO3MOKHOCTAMMU 3/10POBbSA
OOy4eHue Mo NPeIMETY JIUI, OTHOCSIINXCS K KaTerOpUX WHBAJIUJIOB U JIUII C

OTPAaHUYECHHBIMM  BO3MOXXHOCTSIMM  3J0pPOBbsl  OCYLIECTBIIETCS C  Y4YETOM
O0COOEHHOCTEN MCUXO(PU3NYECKOTO Pa3BUTHSI, UHIUBUAYAJIbHBIX BO3MOXKHOCTEH M
COCTOSIHUSL ~ 3/10pOBbsSl  Takux oOydarommxcsi. B cioyyae  BO3HUKHOBEHHS
HEO0OXOUMOCTH OOy4Y€HUs JIMI[ C OrPaHMYEHHBIMH BO3MOXHOCTSMHU 370POBbS B
TEXHUKYyME NPEAYCMaTPUBACTCS CO3MAHUE CIIEHUAIIBHBIX YCIOBUM, BKIIOYAIOIMINX B
ce0sl UCIOJIb30BAaHUE CIELUAIBHBIX 00pa30BaTENbHBIX MPOTPaMM, METOOB
BOCIIUTAHUS, JUIAKTUUYECKUX MATEPHUANIOB, CIIELMATIBHBIX TEXHHUYECKHUX CPEICTB
oOydeHHusl KOJUIEKTUBHOTO M WHAMBHUAYAJIbHOTO IOJIb30BAHMS, MPEIOCTABICHUE
yCIIyT accUCTEeHTa (IOMOIIHHMKA), OKa3bIBAIOIIETO0 OOYUYaIOUIUMCS HEOOXOIUMYIO
TEXHUYECKYI0  IIOMOLIb, NPOBEAEHHE TIPYNIOBBIX W  HHAMBUIAYAJIbHBIX
KOPPEKIIMOHHBIX 3aHATUH, oOecrieueHne AOCTYyNa B 3JAaHMUS TEXHUKyMa U JApYyTue
ycioBHs, 0€3 KOTOPBIXHEBO3MOXKHO WIJIM 3aTPYyJAHEHO OCBOEHHE 00pa30BaTENbHBIX
porpamMm oOy4aroIIMMHUCS C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI.
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[Tpu monmydeHuu cpenHenpodeccnoHAILHOTO 00pa30BaHUs 00YJArOIIUMCS C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS MPEOCTABIISAIOTCS OECIUTaTHO ydeOHas
JTUTEpATypa, C y4eTOM OCOOBIX MOTPEOHOCTEH OOYyYarOUUMCS ¢ OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBBSI  OOCCIICUMBACTCS  MPEJAOCTABIICHHE  YUCOHBIX,
JIEKIIMOHHBIM MaTEPHAJIOB B AJICKTPOHHOM BHJIC.

4.5. HNudopmaunoHHoe odecnevyeHue

Ilepeuenn PEKOMEHAYEMBIX y4€OHBIX W3/1aHUH, MHTEPHET-PECYPCOB,
JOTIOJTHUTEIIBHON JTUTEPATYPHI.

OcHoBHbIe ucTouHuKku (OHN):

OU 1 Maremaruka: anrebpa M Hayajla MAaTeMaTHYECKOrO aHAIN3a,
reoMeTpus. Anrebpa ¥ Havala MaTeMaTHYECKOTO aHaiau3a. YUYeOHWK It
o011e00pa3oBaTebHbIX oOpraHu3anuil (6a3oBelii ypoBenb). B 2u. Y. 1 /AT
Mopnakosuy, I1.B. Cemenos. -6e usn., crep.- M.: Muemosuna, 2018.- 448c¢. : u.

OU 2 Maremaruka: anrebpa M Hayajla MAaTeMaTHYECKOrO aHaIN3a,
reomeTpus. Aunrebpa M Hayajla MAaTeMAaTHMYECKOro aHaiu3a. YYEOHHK IS
00111e00pa3oBaTebHBIX OpraHu3aiuii (0a3oBbiii ypoBeHb). B 2u. Y. 2 [AT.
Mopakosuuu ap.]. -6¢ u3., crep.- M.: Muemo3suna, 2018.- 271 c. : un

OM 3lloropenos, A. B. Ananutndeckas reometpust / A. B. IToropemnos. — 4-
e m3a. — Mocksa, keBck : Perymsaphas m xaoTwdeckas muHaMuka, VHCTHUTYT
KOMITBIOTEPHBIX HccheaoBanuii, 2019. — 208 ¢. — ISBN 978-5-4344-0720-5. —
Tekcrt : anexTpoHHbIN // DnekTpoHHO-0nOIuoTeunas cucrema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/91909.htmi

OU 4 bammakoB, M.M. Maremaruka: yueObHuk / bammakoB M.U. —
Mocksa: KuoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689

JlonmosHuTenbHblie ucTOUHMKHU ([IN):
AN 1 baxtuna, E.B. KOMIUIEKT KOHTPOJbHO-U3MEPUTEIBHBIX MAaTEpUATIOB
COCTaBJICH JIJISI TEKYIIET0 KOHTPOJIA 0 JUCHUIUIMHE «MaremaTtuka : MoHorpadus /
baxtuna E.B., Kopskuna M.JI., Kucenesa 1.U., llynareeBa H.H. — Mocksa :
Pycaiinc, 2019. — 77 c¢. — ISBN 978-5-4365-3744-3. — URL:
https://book.ru/book/934593 .
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AN 2 Makapos, C.J. Beicuiasg MaTeMaThKa: MAaTEMaTUYECKUI aHAIU3 U JIMHEHAs
anrebpa : yuebHoe nocodbue / Makapo C.11. — Mocksa : KuoPyc, 2021. — 320 c.
— ISBN 978-5-406-07864-8. — URL.: https://book.ru/book/938335

JN 3 Cenpix, N.IO. Matematuka : yue6HOe mocoome / Cempix WM.IO., IlleBenen
A1O., Kpusonamnos C.fI. — Mocksa : KanoPyc, 2021. — 719 c. — ISBN 978-5-406-
02700-4. — URL.: https://book.ru/book/936556

JAN4 T'onuapenko, B.M. DneMeHThI BbIcLIeH MaTeMaTHKU : yueOHUK / ['oHUapeHko
B.M., Jlunaruna JI.B., PeuioB A.A. — Mocksa : KnoPyc, 2020. — 363 ¢c. — ISBN
978-5-406-01472-1. — URL.: https://book.ru/book/935921

Ilepeuenb mnpodeccuoHAJBHBIX 0a3 JaHHBIX W HHGPOPMANMOHHBIX
CIPaBOYHBIX CHCTEM

KomnberotepHas nHpopmannoHHo-nipaBoBasi cuctema «KoncynbranTlItocy

[TpodeccnonanbHas cupaBouHas cucreMa « TexakcnepT»

OdunmanbHplii MHTEpHET-IOpTan 0a3bl JaHHBIX IPaBOBOM HHpopmanuu
http://pravo.gov.ru/

[Topran @enepanbHbIX TOCYAApCTBEHHBIX OOpA30BaTENbHBIX CTAaHAAPTOB
https://fgos.ru/

[TopTan "NHpopMamoOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJIOTUU B
obpazoBanuu" http://www.ict.edu.ru/

WebofScienceCoreCollection MOJIUTEMaTHIECKasT pedepaTtuBHO-
oubnuorpaduueckas U HaykomeTpuueckas (Oubiamomerpuyeckas) 0aza JaHHBIX
http://www.webofscience.com

[TomHoTekctoBbiit apxuB «HammonansHbll DnexTpoHHO-UHPOpMaIIMOHHBIIM
Koncopuuym» (HOUKOH) https://neicon.ru/

basbl nanHbIx n3gatenscrBa Springerhttps:/link.springer.com/

JJIeKTPOHHBIE MOJHOTEKCTOBbIE PeCYPChl HAYYHOI OM0IMOTEeKH

HaumenoBanue Cpok aercTBus Anpec B cetu IHTepHET
JIOKYMEHTA C YKa3aHUEM JIOKYMEHTA
PEKBU3HUTOB
DIIeKTpOHHAS C 18.03.2022 no http://e.lanbook.com/
OuOIMOTEeYHAs cCUCTEMA 18.03.2023
«JIaHb»
Kontpakt Ne 280 ot
18.03.2022
Konnexknust
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«Berepunapus u
CEJILCKOE XO3SIUCTBOY,
«TexHoJIorus MUILEBBIX
MIPOU3BOJICTBY,
«H)eHepHo-
TEXHUYECKUE HAYKI,
«1udopmarukay,
«JlecHOE X035MCTBO U
JIECOMHKEHEPHOE JIETI0»,
«MaTteMaTHkay,
«IIumieBple TEXHOIOTHUN,
«CeJIbCKOE X031 CTBOY,
«TexHuka, TEXHOJIOTUH U
nHpopMaTHKay, « XUMHUS»
- U3JaTeIbCTBO JIaHb
OBC Jlans. IToaxmroueHbl
BCE JKYpHAaJIbI.

Hoctyn no IP-agpecam
YHUBEPCUTETA, C JIMUHBIX
KOMITBIOTEPOB MO
WHIUBUAY AJIbHBIM
JIOTHUHAM U TapoJisiMm 0e3
OTpaHUYEHUS YUCiIa
M0JIb30BaTeIeH

DIIEKTPOHHO-
OuOIMoTeYHas cucTeMa
«Pocmeron». KonTpakr
Ne 64/2022 ot
18.03.2022. Hoctyn o
IP-anpecam
YHUBEPCUTETA, C JIMUHBIX
KOMIIBIOTEPOB MO
WHIUBUAY AJIbHBIM
JIOTUHAM U TapoJisim 0e3
OTpaHUYEHUS YHCia
M0JIL30BaTeIeH

C 18.03.2022 no
18.03.2023

https://rosmetod.ru

DIEKTPOHHO-
OoubmmoTeuHas cucreMa
«¥Opaiit». KonTpakt

Nel/22 ot 18.03.2022.
[IpenocTaBiieH JOCTYII K

C 18.03.2022 no
18.03.2023

urait.ru
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kosekuuu CIIO. Joctyn
no IP-aapecam
YHUBEPCHUTETA, C JIMYHBIX
KOMITHIOTEPOB 110
WHIUBUTY AIbHBIM
JIOTWUHAM | TIapoJisiM 0e3
OTpaHUYCHHS YHCIIa
MOJIb30BaTeICH

DIIEKTPOHHO-
OnOIMoTeYHasI cucTeEMa
«AgriLiby, ®I'bOY BO
PI'A3Y. IlogkiroueH Bech
MAacCHB.

Joctyt o

WHIUBUTY AIbHBIM
JIOTHUHAaM U TapoJisim 0e3
OTPaHUYCHUS YHCIIa
MOJIb30BaTeNICH

C 18.03.2022 no
18.03.2023

http://ebs.rgazu.ru/

DIIEeKTpOHHAS
OuOIMOTEeUHAs cUCTEMA
«BOOK.RU»

KonTtpakt KontpakT Ne
22/22 ot 29.04.2022
[ToaxmmoueHa 6a3oBas
KOJUTCKITHSI.

Hoctyn no IP-agpecam
YHUBEPCHUTETA, C TNIHBIX
KOMITBIOTEPOB 0 00LIEMY
JOoTUHY/TIapoJito 0e3
OTpaHUYCHUS YHCIIa
M0JIb30BATENIEH

C 29.04.2022 no
28.04.2023

http://www.book.ru/

DIJIEKTPOHHO-
OoubnuoTeuHas cucreMa
«IPR SMART»
Kontpakt Ne 8915/22 ot
28.03.2022 IToaxmroueHa
bazoBas Bepcus
«IIpemuym», koTopas
MPEACTABISIET COOOM
AJIEKTPOHHYIO
OuOINOTEKY

C 28.03.2022 no
28.03.2023

https://www.iprbookshop.ru
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MOJIHOTEKCTOBBIX
uznanuit (6omaee 25 000) u
*KypHayoB (6omnee 6 000
HOMEPOB).

Hoctyn no IP-agpecam
YHUBEPCUTETA, C TUIHBIX
KOMITBIOTEPOB 10 00LIEMY
JIOTUHY/TIapoTto 0e3
OTpaHUYCHUS YHCIIa
II0JIb30BaTEIICH

NC «EnuHoe OKHO»
BecmiaTHbIN, CBOOOIHBIN,
HEOTPaHUYECHHBIN JTOCTYII
K HHTETPAIbHOMY
KaTajory
00pa3oBaTEIbHbBIX
WHTEPHET-PECYPCOB U K
ANEKTPOHHOMN OMOJIMOTEKE
y4eOHO-METOANUECKUX
MaTepUaJIoB JIJisi 0OIIIETO
1 11po¢deCCUOHAIBHOTO
00pa3oBaHus.

Cpok neiicTBus
HEOTrpaHUYeH

http://window.edu.ru.

Joctyrm K
ITOJIHOTEKCTOBBIM
JOKyMEHTaM, y4eOHO-
METOANYECKUM
ocoOusM, aBTOpaMu
KOTOPBIX SIBISIIOTCS
COTpYIHUKHU bpsHCKOro
I'AY u ero ¢unuanos.
JlocTyn o KOIOBOMY
cJoBYy 0e3 mpuBs3KHU K |P-
aapecy u 6e3
OrpaHUYEHMS YnCIIa
10JIb30BATENIEN

OeccpouHbIi

www.bgsha.com

ITepuognueckasi ne4yarb

HaszBanmue

I'oanl moanmucKu
(nJm BBIMMYCKA)

MecTOHAaXO0:K1eHUue
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http://www.iprbookshop.
ru/71726.html

UralMathematicalJournal (UMJ) 2017-2021

Bectauk Kazaxckoro

HAIIMOHAILHOTO TIEIarOTHYECKOTO
yHHUBEpcUTeTa UMEHU Abasl. 2017-2021
Cepust OU3MKO-MaTEMAaTHICCKHE

http://www.iprbookshop.
ru/60671.html

HayKd

B J i
€CTHHUK JIUIIEIKOTO http://www.iprbookshop.

rOCyJIapCTBEHHOTO TEXHUYECKOTO 2017-2020 /59075 html
YHHBEPCHTETA

Bectauk Poccuiickoro

YHHUBEPCUTETA JIPYKOBI HAPOIOB. 2017-2020 http://www.iprbookshop.
Cepust MaTeMaruka. ru/32515.htmi
Nudopmatuka. OPuznka

N3Bectust CapaTOBCKOTO

yHuBepcuteTa. HoBas cepws. 2019-2020 http://www.iprbookshop.
Cepus Marematuka. MexaHuKa. ru/99689.html

Nudopmatuka

HNurepuer-pecypcesnt (U-P)
HP 1 Tlopran Math.ru: 6ubimnoreka, MearaTeka, OJIMMITUAIBI, 3a7a4M, HAyYHBIC
IIKOJIBI, YYUTENbCKAsl, UCTOpUs MaTeMaTukuhttp://www.math.ru
WP 2 Marematuka B OTkpsiToM KoJutemkehttp://www.mathematics.ru
NP 3 Maremaruka: KOHCynbTallMOHHBIM WEHTP MpenojaBaTeled U
BhIMyCKHUKOB http://school.msu.ru

NP 4 MocCKoBCKUII TIEHTP HEMPEPHIBHOIO MAaTEMAaTHYECKOro 00pa30BaHUs
(MIIHMO) http://www.mccme.ru

np 5 OO6pa3zoBaTeNbHBIN MaTeMaTH4YEeCKUI CalT
Exponenta.ruhttp://www.exponenta.ru

np 6 O6mepoccuiickuii MaTeMaTHYECKUI nopTan Math-
Net.Ruhttp://www.mathnet.ru

NP 7 TIlopran Allmath.ru - Bcs MaremaTuka B OJHOM  MECTE
http://www.allmath.ru

np 8 NurtepHeT-6ubanorexa (bu3HKO-MaTeMaTHUYECKOM

autepatypsihttp://ilib.mccme.ru

45


http://www.iprbookshop.ru/71726.html
http://www.iprbookshop.ru/71726.html
http://www.iprbookshop.ru/60671.html
http://www.iprbookshop.ru/60671.html
http://www.iprbookshop.ru/59075.html
http://www.iprbookshop.ru/59075.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/32515.html
http://www.iprbookshop.ru/99689.html
http://www.iprbookshop.ru/99689.html
https://www.google.com/url?q=http://www.math.ru&sa=D&usg=AFQjCNG05SgJl-rFi-dtgslXbGTdXUkYlQ
https://www.google.com/url?q=http://www.mathematics.ru&sa=D&usg=AFQjCNEFmGOZdWOGGmkpPmoa7z_9IXTWgQ
https://www.google.com/url?q=http://school.msu.ru&sa=D&usg=AFQjCNGzEYlIVviTCOqVctG4H9FEtTdfFA
https://www.google.com/url?q=http://www.mccme.ru&sa=D&usg=AFQjCNE9QcDrTIcPQznlpQ4QASOgqaoYog
https://www.google.com/url?q=http://www.exponenta.ru&sa=D&usg=AFQjCNGTodACDAI0bKQJ2nwGF2CVEf2MsA
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https://www.google.com/url?q=http://ilib.mccme.ru&sa=D&usg=AFQjCNGuL7J7x0zYcp0rPu-wunjugDFfog

WP 9UnuTepHEeT-IpoekT "3amaunhttp://www.problems.ru

HP 10 Jloruueckue 3anaun v rojiooiaoMmkuhttp://smekalka.pp.ru

WP 11 MareMaTrKa B IIOMOIIb IIKOJLHUKY U CTYAEHTY (TE€CTHI II0 MaTeMaTHKE
oHJiaitH) http://www.mathtest.ru
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[MTPMJIOKEHUE 1

JIMCT PET'MICTPALIMU U3MEHEHHWH 1 JIOIIOJIHEHUIM

Nori/

Paznen
paboueit
MIPOrpaMMBbl

Kpatkoe conepkanue
U3MEHEHHUE/ JOTIOTHEHUS

Hara, Ne
MPOTOKOJIA
MK

Iloamuce
npejcen
aTens

MK

47




