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1. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIIUILINHBI
OY/.10 MATEMATHUKA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMMbl

Huctumummaa OY/[.10 MaTtemaTika BXOIUT B 0011€00pa30BaTeNbHbIA Y4eOHBIN UK
[MITICC3 kak obmias yaeOHas qucuuruinHa (mpoduiibHast ).

Pabouas nmporpamMma y4eOHON TUCHMIUIMHBI SBJSETCS YacThbIO MPOTPaMMBbI TOJTOTOB-
KM CIEIMAIMCTOB cpenHero 3BeHa no creuraibHoctd 09.02.01 KomnberoTepHble CUCTEMBI U
KOMILJICKCBI.

1.2 Heap u niiaHupyemble pe3yJibTAThHI 0CBOEHUSI U CHUIJIMHBI:

Copep:xaHue MporpaMMbl HaIpaBJiIeHO Ha TOCTHKEHUE CIEAYIOIUX LeTei:

— obecniedenue cHOPMHUPOBAHHOCTH MPEACTABICHUN O COIUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (hPaKTOPaX CTAHOBJICHUSI MATEMATHKU;

— obecniedyeHnne c(HhOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUIECCKOTO ¥ MaTeMAaTH-
YECKOTO MBIILICHUS;

— o0ecniedyeHue cHOpPMUPOBAHHOCTH YMEHUU MPUMEHSTHh MOJYyYCHHBIE 3HAHUS TPU
pEIIeHUH Pa3IUYHBIX 33/1a4;

— obecnieueHne chOopMHUPOBAHHOCTH NPEACTABICHUN O MaTeMaTHKE Kak 4acTH 00-
[ICYEIIOBEYECKON KYJIbTYphl, YHUBEPCAIHLHOM S3bIKE HAyKH, TO3BOJISIONIEM OIHCHIBATH M
U3y4aTh pealibHbIE MIPOLIECCHI U SBICHHUS.

OcBoenue conepkanus ydeOHou muctmmuiuabl OY .10 Martemartnka oOecrnieunBaet
JTOCTHKEHHE 00YJYarOIIUMHUCS CIEYIOIINX PEe3yIbTaTOB:

JUYHOCIMHBIX:

— c(hopMHpOBaHHOCTH TMpEACTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIbHOM S3bIKE
HAyKH, CPEJICTBE MOJICTHPOBAHUS SBJICHHUM U TIPOIECCOB, UAESIX U METOJaX MaTEMaTHKU;

— TOHUMAaHWE 3HAYMMOCTH MATEMAaTHKU I HAYYHO-TEXHHUYECKOTO TIporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIIECYCIIOBEYSCKONH KYIbTYPHI
yepe3 3HAKOMCTBO C UCTOpUEH pa3BUTHS MaTeMaTHKH, YBOIOLIMENH MAaTeMaTUYECKUX UJIEH;

— pa3BHUTHE JIOTHYECKOTO MBIIUICHUS, TTPOCTPAHCTBEHHOTO BOOOPAXKCHWUS, aITOPUT-
MHUYECKOW KYJIBTYPHl, KPUTHYHOCTA MBIIIJICHUSI HA YPOBHE, HEOOXOAMMOM I Oymaymiei
npodeccCHOHANBEHOM NeSTENbHOCTH, IS MTPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;

— OBJIQJICHUE MATEMaTUYCCKUMU 3HAHHUSIMH U YMEHUSMHU, HEOOXOIUMBIMHA B TTOBCE-
JTHEBHOM >KU3HH, NI OCBOCHHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIHUILIAH U TUCIUILINH
MpOoECCHOHAIBHOTO IMKJIA, IS TOJIy4eHHs oOpa3oBaHMsl B OOJACTAX, HE TPeOYHOIINX
yrayOJIeHHON MaTeMaTUYeCKOM MOATOTOBKH;

— TOTOBHOCTHh M CIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKCHUH BCEH JKU3HH, CO3HATEIHLHOE OTHOIICHHE K HEMPEPhIBHOMY OO0pa30BaHUIO Kak
YCIIOBUIO YCTIEUTHOM MpodeccHnoHaNbHOM U 001IIECTBEHHON A TEILHOCTH,

— TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITEIILHON TBOPYECKON M OTBETCTBEHHOM Jie-
ATEITHHOCTH;

— TOTOBHOCTbH K KOJUIEKTUBHOH paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B 00pa3o-
BaTEJNbHOMN, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeI0BATENIbCKON, IPOSKTHOM U JPYTUX BU-
JlaxX MesITeIbHOCTH;

— OTHOIIIEHUE K MPo(hecCHOHANBEHON AesITeNFHOCTH KaK BOZMOKHOCTH Y4acTUS B pe-
[IEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPOOJIEM;

MemanpeomMemHulX.

— YMEHHE CaMOCTOSITENTLHO OIMPENEISTh HENH JESATEIHbHOCTH U COCTABIIATh TUIAHBI Jie-
ATEIHHOCTH; CAMOCTOSTEIFHO OCYIIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIESATEIb-



HOCTb; MCIOJIb30BaTh BCE BOZMOXKHBIE PECYPCHI ISl JOCTHXKEHUSI IIOCTABJICHHBIX LIeJIEH U pe-
JIN3aLUY IJIAHOB AEATENbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATErMU B PA3JIMUHBIX CUTYalUsX;

— yMEHHE MPOAYKTUBHO OOIIATHCA M B3aMMOJEICTBOBATH B IIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YIUTHIBATh MO3ULUHU JPYTUX YYACTHUKOB JIEATEILHOCTH, 3PPEKTUBHO pa3pe-
I1aTh KOH(IUKTHI;

— BJaJIeHHE HaBbIKAMU IO3HABATENIbHOW, Y4eOHO-UCCIIEI0BaTEIbCKOW U MPOEKTHON
NeSITeIbHOCTH, HaBbIKAMHU pa3peleHus MpobieM; COCOOHOCTh U FOTOBHOCTh K CaMOCTOS-
TEJIbHOMY IOMCKY METOJOB PELICHUs NMPAKTUYECKUX 3a/a4, IPUMEHEHUIO PA3JINYHBIX METO-
JIOB [IO3HAHUS;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSTENIbHOM WH(OPMAIIMOHHO-TI03HABATEILHON
JeSITeIbHOCTH, BKJIIOYas YMEHHE OPHEHTUPOBATHCA B PA3IMUHBIX UCTOYHHKAX MH(OpMAIH,
KPUTUYECKH OLIEHUBATh U MHTEPIPETHUPOBATH HH(POPMALIHIO, [TOJIYYAEMYIO U3 Pa3IUYHBIX UC-
TOYHUKOB;

— BJaJICHHUE A3bIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JOTMYHO U TOUHO U3JIaraTb CBOIO
TOYKY 3pEHUs, UCIIOIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJCTBA;

— BJaJICHHE HAaBBIKAMH IO3HABATEIBHON peduieKCHu KaK OCO3HAHHS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUIl, IPaHUI] CBOETO 3Ha-
HUS U HE3HAHMS, HOBBIX II03HABATENbHBIX 33]a4 U CPEJICTB JUISl UX TOCTHUIKEHHUS;

— LIEJEYCTPEMJICHHOCTh B ITOMCKAaX M MPUHITUU PELIEHUH, cOOOpa3uTENbHOCTh U UH-
TYHULIMSI, PA3BUTOCTh IIPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCIIPUHUMATH Kpa-
COTY U TapMOHHIO MUPA;

NnpeoMemHbIX.

— c(hOpMHUPOBAHHOCTb NPEACTABICHUI O MaTeMaTHKe KaK 4YaCTH MUPOBOM KyJIbTYpbl
Y MECTE€ MaTEMaTUKU B COBPEMEHHOMN IIUBUIIM3ALNH, CIIOCO0aX OIMMCAHUS SIBICHUN PEAIbHOTO
MHpa Ha MaTEMaTHUYECKOM SI3bIKE;

— ¢c(hOpMHPOBAHHOCTb MPEJCTABICHUN O MATEMAaTHUYECKUX MOHATUAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJIENSIX, MO3BOJISIONIMX OMMCHIBATh U M3y4yaTh pa3HbIE MPOLIECCHI U sBIIE-
HUS; TOHUMaHNE€ BO3MOKHOCTH aKCHOMAaTH4ECKOr0 MTOCTPOCHUSI MAaTEMaTHUECKUX TEOPHIL;

— BIJIQJICHME METOJaMH JJ0Ka3aTeJIbCTB M aIrOPUTMOB PEILIEHUs, YMEHHE UX IpHUMe-
HSTh, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYXKJIEHUS B XOJI€ PELICHMS 3a/1a4;

— BIIQJICHHME CTAaHAAPTHBIMU IIPUEMAMM PEIICHUS PAllMOHATIbHBIX U UPPALUOHAIBHBIX,
MIOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMH M HEPABEHCTB, UX CHCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX IIPOrpaMM, B TOM YHCJIE /7Sl TOMCKA IMYTH PELICHUS
Y WIIIOCTPALMY PELLIEHUS YPABHEHUM U HEPABEHCTB;

— c(opMHpOBaHHOCTH TpEACTaBICHUI 00 OCHOBHBIX MOHSTHUSIX MaTeMaTH4YE€CKOIO
aHaJIM3a M MX CBOICTBaX, BJaJICHHE YMEHHMEM XapaKTepU30BaTh MOBeAECHHE (DYHKIMM, Hc-
I10JIb30BAHNE TIOJYYEHHBIX 3HAHUH JIUIS ONIMCAHUS U aHAJIN3a PeabHBIX 3aBUCUMOCTEN;

— BJIQJICHHE OCHOBHBIMU MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX N'€OMETpUYe-
CKUX (urypax, UX OCHOBHBIX CBOWMCTBaX; C()OPMHUPOBAHHOCTh YMEHHUS Paclo3HABATh F€OMET-
puueckue (GUrypsl Ha 4YepTekax, MOJAEISIX U B pealbHOM MHUpPE; NMPUMEHEHHE H3YYeHHBIX
CBOICTB reomerpuueckux uryp u Gopmy:n JUis perieHusi reOMeTpUUecKUX 3ajad U 3ajad ¢
IIPAKTUYECKUM COJIEPKAHUEM;

— c(opMHpOBaHHOCTH MPEACTABICHUI O Mpoleccax U SBIECHUSX, UMEIOIINX Bepo-
ATHOCTHBIN XapaKTep, CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpPE, OCHOBHBIX IO-
HATUAX 2JIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHUN HAaXOAWUTh U OLICHWBATH BEPOATHOCTH
HACTYIUICHHSI COOBITUIN B MPOCTENIINX MPAKTUYECKUX CUTYallUsIX U OCHOBHBIE XapaKTEPUCTHU-
KU CIy4ailHbIX BEJINYMH;

— BJIQJICHHE HABbIKAMU HCIIOJIb30BaHMS FOTOBBIX KOMIBIOTEPHBIX IPOrpaMM Mpu pe-
LIEHUHU 3a]1a4.



B pe3ynbrate ocBoeHUS Y4eOHOMN NUCIUTUTMHBI O0YYAIONIHIACS TOMKEH YMETh!

Aunredpa

— BBINOJIHATH apUPMETUYECKHE ACUCTBUS, COUETass YCTHBIC M MUChbMEHHBIE TPUEMBI,
IIPUMEHEHNE BBIUMCIUTENbHBIX YCTPOMCTB; HAXOAUTh 3HAUEHUS KOpPHS HATypalbHOU cTeme-
HU, CTETNCHU C pallMOHAJIBHBIM IOKa3areseM, Jiorapudma, UCHOIb3ys MPH HEOOXOAUMOCTH
BBIYMCIIUTEIbHBIE YCTPOMCTBA; MOJb30BaThCS OUEHKON U MPUKUAKON IPU MPAKTUYECKUX pac-
qerTax;

— MPOBOJUTH MO HM3BECTHBIM (hopMyrnaM M MpaBuiiaM MpeoOpa3oBaHUs OyKBEHHBIX
BBIPQXCHHH, BKIIIOYAIOIIUX CTENEHH, PaJUKallbl, JorapudMbl 1 TpUrOHOMETpUUecKrue QyHK-
1y,

— BBIYMCIATH 3HAUEHHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAS HEOO0XO-
JUMbIE MTOJICTAHOBKH M MPE0OPa30BaHMUs;

— HCHOJB30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHSI B IPAKTUYECKOHN AEATEIbHOCTH U
MIOBCEAHEBHOM KU3HHU UIAMPAKTHYECKUX PacdyeToB Mo (GopmyiamM, BKIOYas (OPMYIBI, CO-
JepoKallie CTeNeHH, PaJuKalbl, JorapudMbl U TPUTOHOMETPUYECKUE (PYHKIIMH, UCTIOIB3YS
Y HEOOXOIUMOCTH CITPABOYHBIC MaTEPHAIIBI M MPOCTEHIINE BEIYMCIUTEIBHBIE YCTPOICTBA.

DOYyHKUMH U IPaPUKU

— OmpeneniaTh 3HaueHue (QYHKIUHU M0 3HAYEHUIO apryMeHTa P pa3jIudHbIX CIIOCO-
0ax 3ajaHus QyHKIUY;

— CTpOUTH IpaUKH U3YYCHHBIX (PYHKIIUA;

— ONUCHIBAThH MO rpaduky MoBeAeHHE U CBOMCTBa (YHKIIMI, HAXOAUTH MO TpaduKy
(GyHKIIMM HauOOJIbIINE U HAUMEHBIIINE 3HAYCHMUS;

— pewaTh YpaBHEHHUs, MPOCTEHIINE CUCTEMbl YpPaBHEHMI, HCIOJIb3ysd CBOMCTBa
byHKIMI 1 UX TpaduKu;

— HCII0JIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKON IE€ATEIbHOCTU U
MOBCEIHEBHOM >KM3HU JIJIsl ONMCAHUS C TOMOUIbI0 QYHKIUN pa3IMYHbIX 3aBUCHUMOCTEH, Mpe-
CTaBJICHUS UX TpadUUeCcKH, HHTEPIPETAINU IPa(UKOB.

Hayana maTreMaTH4ecKoro aHajimsa

—BBIYUCIISITh TPOU3BOHBIC SJIEMEHTAPHBIX (PYHKIIMIA, HCIONB3ysS CIPaBOYHBIE MaTe-
puaibl;

—HCCIe[0BaTh B TNPOCTEMIIMX clydasx (YHKIUM HAa MOHOTOHHOCTb, HAaXOJUTh
HauOOJIbIIME U HAMMEHbIINE 3HaYeHUs! QYHKIUHN, CTPOUTH I'pa)Ki MHOTOUYJIEHOB C MCIOJb-
30BaHUEM amnmapara MaTeMaTH4eCKOro aHaJIn3a;

—HCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUECKOHN IEATEebHOCTH U
MOBCEIHEBHON JKM3HM Uil pELIeHUs NPUKIAAHBIX 3a/Jad, B TOM YHCIE COLHUAIbHO-
HSKOHOMUYECKUX U (PU3NUECKHUX, HA HAUOOIBIINEe U HAUMEHBIIINE 3HAUCHUS, HA HAXOXKICHHE
CKOPOCTH M YCKOPEHHUSI.

YpaBHeHHS U HEPABEHCTBA

—peuaTh paluoOHalIbHbIE, MMOKa3aTeIbHble U JIoTapu(MHUUYECKUE YpaBHEHHsI M Hepa-
BEHCTBA;

—COCTaBJIATh YPAaBHEHMSI 110 YCIIOBHIO 33/1a4H;

—HCMOJb30BaTh AJs NPUOIMKEHHOTO pEIIeHHs] YpaBHEHMM U HEpaBeHCTB rpaduue-
CKHI METOJT;

—H1300paxaTh Ha KOOPJMHATHON MJIOCKOCTH MHOXKECTBA PELICHUN NMPOCTEHIINX ypaB-
HEHUI U UX CUCTEM;

—HCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUYECKOM NEATEeIbHOCTH U
MOBCEIHEBHOM KM3HU JJISATIOCTPOSHUSI M UCCIIE0BAaHUs TPOCTEHIIINX MaTeMaTUYECKUX MOJIe-
JEH.

JJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOATHOCTE
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— pemiath mpocTelire KOMOMHATOPHBIE 3a7aud METOJIOM Tepedopa, a TakKe C HC-
M0JIb30BaHUEM HU3BECTHBIX (POpMYyIT;

— BBIYHCIATH B MPOCTEHIINX CIIy4asX BEPOATHOCTH COOBITHH Ha OCHOBE IMOJCYETa
YKCIIa HCXOJIOB;

— HCIOJIb30BaTh MPUOOPETECHHBIC 3HAHMS U YMEHUS B MPAKTHUECKOU JECSITEIILHOCTH U
MMOBCEHEBHOM KM3HU JyIsIaHAIM3a PEAbHBIX UYHCIOBBIX JAHHBIX, MPEJCTABICHHBIX B BHUJIC
Iuarpamm, rpauKos;

— a”aym3a HHGOPMAIIUU CTATUCTUYECKOTO XapaKTepa.

I'eomerpust

— pacmo3HaBaTh HA YEPTEkKaX M MOACISAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C X OMHCAHUSIMH, U300pKCHUSIMH,

— OIMCHIBATh B3aHMHOE PACTIONIOKECHHE MPSIMBIX U INIOCKOCTEH B MIPOCTPAHCTBE;

— aHAJIM3UPOBATh B MPOCTEHIIMX CIydasX B3aMMHOE PacIoJIOKEHHE 0OBEKTOB B MPO-
CTpPaHCTBE;

— M300pakaTh OCHOBHBIE MHOTOTPAaHHUKHU M KPYTJIbIE T€Ja; BBIIOJHATH YEPTEXKH IO
YCIIOBUSIM 3aJ1a4;

— pemiath MIaHUMETPUICCKUE M TIPOCTEHUININE CTEPEOMETPHUICCKIE 3a]]a9i Ha HAX0XK-
JIEHWE TEOMETPUUYECKUX BEITUYHH (JIJIUH, YIJIOB, IJIOMIAeH, 00BEMOB);

— HCIOJIb30BaTh MPH PEIICHUH CTEPEOMETPUUYCCKUX 3a/]au IUIAHUMETpUYeCKue ¢ak-
TBI U METO/IbI;

— MPOBOJUTH JIOKA3ATEIBHBIC PACCYKICHUS B XO/C PCIICHUS 33]1aY;

— HCIIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B MPAKTUICCKOU EATEITLHOCTH U
MOBCEIHEBHOM KHU3HU YIS UCCIICAOBAHUS (MOJCIUPOBAHNUS) HECIOKHBIX MPAKTHYCCKUX CH-
Tyaluii Ha OCHOBE U3y4€HHBIX ()OPMYI U CBOUCTB (DUTYD;

— BBIYHCIICHUS O0BEMOB W IUIOMIAJICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENl TPU
pEIIeHUH MPAKTUYECKUX 3afad, UCIONb3ysl MPU HEOOXOAUMOCTH CIPABOYHHKU M BBIUMCIIH-
TEJIbHBIE YCTPOUCTBA.

B pe3ynbrate ocBoeHUS y4eOHOM NUCIUTUITMHBI O0YYarOIHIACS TOMKEH 3HATH.

- 3HAYCHHE MAaTEMaTUYeCKOW HAYKU IS PEIICHHS 3a/a4, BO3HUKAIOIINX B TCOPUH U
MPAKTUKE; IIHUPOTY U B TO K€ BPEMSI OTPAHHMUEHHOCTh NMPUMEHEHHS] MaTeMaTHYECKUX METO-
JIOB K aHAJIU3Y M UCCIICIOBAHUIO TIPOIECCOB U SBJICHUH B MPUPOJIC U OOIIECTBE;

- 3HAQUYEHHE MPAKTUKU U BOMPOCOB, BO3HUKAIOIINX B CAMON MaTeMmatuke Jjs GopMHu-
POBaHMS U Pa3BUTHsI MAaTEMaTHUECKON HAyKW; UCTOPHIO Pa3BUTHSI MOHITHUS YHCIIA, CO3TaHUS
MaTEeMaTHYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T'€OMETPUH;

- YVHHUBEpPCATbHBIA XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKHUX PACCYXKIEHUH, UX
MIPUMEHUMOCTH BO BCEX 00J1aCTIX YEI0BEUECKOU IeITeTbHOCTH;

- BEpOSITHOCTHBIN XapaKTep pa3IUYHBIX MTPOLIECCOB OKPYKAIOIIETO MUPA.

VY4ebHas AUCLHUIUIMHA co3AaeT ycuoBus st popmupoBanus OK:

OK 1. [NoHMMaTh CYIIHOCTh U CONMAIBHYIO 3HAUMMOCTh CBOEH OyayIieit mpodeccu,
IIPOSIBIIATH K HEH YCTOMYUBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIbHOCTb, BHIOMPATh TUIIOBbIE METO/ABI U
CHOCOOBI BBHIMOJHEHUS! MPO(PEeCCHOHANBHBIX 33jau, OLEHUBAaTh MX A(PQPEKTUBHOCTh U Kaye-
CTBO.

OK 3. IlpuHMMAaTh peleHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasaTh NOUCK M UCIOJIb30BaHUE MHPOPMALIUU, HEOOXO0AUMON AT 3 -
(EeKTHBHOTO BBINMOJIHEHUS MPO(ECCHOHANBHBIX 337ad, MPOPECCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS.
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OK 5. Hcnonb3oBarh MHPOPMALMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH B Tpodec-
CHOHAJIBLHOH NESITEILHOCTH.

OK 6. Paborarp B KOJUIEKTUBE U KOMaH/e, 3)(HEKTUBHO 0OIIATHCS ¢ KOJIIEraMu, py-
KOBOJICTBOM, IMTOTPEOUTENSMHU.

OK 7. Bbpatb Ha ce0s OTBETCTBEHHOCTH 32 PabOTy WICHOB KOMaH/bI (IIOTYMHCHHBIX ),
pe3yNbTaT BBHIIOJIHEHUS 3aJaHuil.

OK 8. CaMocTOsTETbHO ONpEeAesaTh 3a7aud MPO(EeCCHOHATBFHOTO M JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMOOOpPa30BaHUEM, OCO3HAHHO IUIAHUPOBATH MOBBIIIEHUE KBAIU(DU-
Kalluu.

OK 9. OpueHTHpOBaThCS B YCIOBHUSAX YAaCTON CMEHBI TEXHOJOTHIA B MPOGECCHOHATh-
HOU J€ATEIIbHOCTH.

1.3 KotmyecTBO 4acoB Ha OCBOEHHE NMPOrPaAaMMBbI Y4eOHO TUCHUTIMHBI:
MaKCHMaJILHOW y4eOHOM Harpy3ku oOydaromerocs 234 daca, B TOM YHCIIE:
00s13aTeNbHON ayAUTOPHON yueOHO Harpy3ku oOydaromierocs 234 yaca;
TEOPETHYECKHX 3aHATHI 78 4acos;

MPAaKTUYECKHX 3aHsATHH 156 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILINHBI

2.1 O0beM y4eOHOM TUCHUIUIMHBI U BU/bI Y4eOHOH padoThI

MPAKTUYICCKHUC 3aHATUA

Bun yuebnol paboThl O0nem B
qacax
O06beM yueOHOI mporpamMMbl 234
B TOM YHUCJIE:
TEOPETHYECKOE 00yUeHUe 78
156

IIpomexyTouHass aTrecTtanus B popMme dK3aMeHa




2.2. TemaTnueckuii mjiaH u copep:xxkanue yueonoi gucuumianasl OY /.10 MATEMATHKA

HaumeHnoBanue Copep:xaHue y4eOHOI0 MaTepuasa, IPaKTHYECKHe 3aHATUS Oo0bem
pa3/ieJioB M TeM 4acoB
1 2 3
1 | MaremaTuka B HayKe, TEXHUKE, JKOHOMMKE, MH()OPMAIIMOHHBIX TEXHOJIOIUAX U MPAKTUYECKON Jies-
Beenenune tenbHOCTU. Llenu u 3amaun u3ydyeHus: MaTeMaTuku npu ocBoeHun npodeccuit CIIO u cnenuanbHO- 2
creit CII10.
Paznea 1. Aaredpa 31
Copep:kanue y4eOHOIro MaTepuaa
1 | llenble u panlMoOHaJIbHbBIE YKCIA.
2 | JlelicTBUTENbHBIE YHCIIA. 2
3 | [IpubnmkeHHbIC BHIYUCIICHHUS.
Tema 1.1.
PasBHTIe HOHATHSL 4 | KoMmiuiekcHble ynca.
_— IIpakTHyeckue 3aHATHSA _ 6
1 | Apudmernyeckue 1eliCTBUS HAJ YUCIAMHU. 2
2 | Haxoxnenue npuONMMXKEHHbIX 3HAYEHUH BEJIMYMH M TOTpeIIHOCTed BhlYMCIECHUs (aOCOIIOTHOM M 2
OTHOCHUTEJIbHOI)
3 | CpaBHEHHE YHCIOBBIX BBIPAKCHHN. 2
Conep:xxaHue y4eOHOro MaTepuaJia
1 | KopHu HatypanpHOM cTENEHU U3 YKcia U UX CBOMCTBA.
2 | CremneHH ¢ pallMOHAIbHBIMU NIOKA3aTeIsIMU, X CBOMCTBA.
3 | CreneHu ¢ IeHCTBUTEIHHBIMH MTOKA3aTEISIMH, UX CBOWCTBA.
4 | Jlorapugwm. Jlorapudm uucna. 3
Tema 1.2. 5 | OcHoBHOE JorapruMUIECKOE TOXKIECTBO.
Kopnn, crenenu u 0- | 6 | Jlecatuynarpie u HaTypanbHbIe Jorapumel. [IpaBuna neiictBus ¢ norapudmamu. [lepexon k HOBoMy
rapugmsi. OCHOBAHHUIO.
7 | IlpeobpazoBanue anredOpandeckux BoipaxkeHuil. [IpeoOpa3zoBaHue paliOHAIbHBIX, HPPAlMOHAIBHBIX
CTETIEHHBIX, OKA3aTeJIbHbIX U JIOTapU()MUUECKUX BBIPAKECHUH.
IIpakTnyeckue 3aHATHSA 20
1 | Beluucienue u cpaBHeHHe KOpHEH. BbIoJIHEHNEe pacueToB ¢ paJuKalaMH. 2
2 | Pemenne nppannoHaIbHBIX YPaBHEHUH. 2
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3 | HaxoxeHnue 3Ha4eHHii CTeNeHel ¢ pallMOHAIbHBIMU NOoKa3aTtensiMu. CpaBHEHHE CTEICHEH. 2
4 | IIpeoOpa3oBaHue BbIpaXKEHHM, COlepKalUX CTENEHU. PeneHne nokasareabHbIX YPaBHEHHH. 2
5 Pemenune nmpukiaaHbIx 3a1a4. 2
6. | Haxoxnenue 3HaueHwii Jorapudma Mo Mpou3BOJILHOMY OCHOBaHHUIO. Ilepexos oT ofHOro OCHOBa- 9
HUS K JPYyromy.
7. | Beruucnenue u cpaBHEHHE JOrapru(pMOB. 2
8. | JlorapudmMupoBaHue U MOTCHIIMPOBAHUE BBIPAKCHUM. 2
9. | IlpuGnuxkeHHbIe BHIYMCICHUS M PEIICHUS MPUKIAIHBIX 3a]1a4. 2
10. | Pemenue norapu(pMu4ecKux ypaBHCHHIA. 2
Pa3nes 2. OcHOBbI TPUTOHOMETPHH 29
Coaep:xanue y4eOHOro MaTepHuaJia 1
Tema 2.1. OcHoBHbie | 1 \ Panunannas mepa yrna. BpamarensHoe nemkenne. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'E€HC YHCIIa.
MOHSATHSA IIpakTnyeckue 3aHATHSA 2
1 \ Panuannblii METO] U3SMEPEHHUS YIIIOB BPAIlIEHUS U CBS3b C IPayCHOI MEpOiA. 2
Conep:xaHue yueOHOro Marepuasa
1 | ®opmynsl npuBenenus. Dopmynsl yaBoenus. DopMyIibl MOJIOBUHHOTO YIIIA. 1
Tema 2.2. OcHoBubie | 2 | DOpMyIIBI CIIOKEHHS.
TpuroHomerpuyeckue | Illpakruyeckue 3aHATHSA 4
TOXKIECTBA 1 | OcHOBHbIE TPUTOHOMETPUUECKHUE TOKIECTBA. 1
2 | ®opMyIIbl CIOKEHHUSL. 1
3 | ®opMmyIbl yABOEHHUSL. 2
Coaepixanue yueOHOro MaTepuaJa
Tema 2.3. TpeoGpaso- 1 E};:.eo6pa3OBaHHe CYMMBI TPUTOHOMETPUYECKUX (DYHKIUI B MPOU3BEIACHHUE U MPOU3BEICHUS B CYM- 1
BaHUA NPOCTEHIIAX 75 BripakeHue TpuroHoMeTpuieckux (GyHKIUN yepe3 TAaHreHC MOJOBHHHOTO apryMEeHTa.
TPUTOHOMETPUYECKUX
- IIpakTnyeckue 3aHATHSA _ 8
1 | IlpeoGpa3oBaHue CyMMbI TPUTOHOMETPHUECKUX (YHKIIHI B IPOU3BEACHHUE. 4
2 | IlpeobpazoBanue MpON3BECHUS TPUTOHOMETPUIECKIX (DYHKITUN B CYMMY. 4
Tema 2.4. Tpurono- | Coaepxanue y4eOHOro MmarepuaJia
merpudeckue ypaB- | 1 | [Ipocreiimye TpuroHoMeTpuiecKrue ypaBHEHUs!. 2

HCHUA U HEPABCHCTBA

2 | [IpocTeiimme TpuroHOMeTpuYeckrue HepaBeHCTBA. OOpaTHBIE TPUTOHOMETPHUECKUE (DYHKIIMUA. APK-
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‘ CHUHYC, QpKKOCHHYC, apKTaHT€HC.

IIpakTHyecKue 3aHATHA 10
1 | IIpocreiiniie TpUrOHOMETPUYECKHE YPABHEHHUS. 4
2 | IIpocTeiinye TPUrOHOMETPHUYECKUE HEPABEHCTBA 4
3 | O6paTHble TPUTOHOMETPHUECKUE (PYHKIIMH: apKCUHYC, aPKKOCHHYC, apKTAHI'€HC. 2
Pa3nes 3. @yHKIMH, HX CBOICTBA M rPaUKH 18
Copep:xaHue yueOHOI0 MaTepuaa
1 | Oyaknun. O6acTh ONpeaeeHuss 1 MHOKECTBO 3HaueHUH; rpaduk (yHKIHH, TOCTPOCHHE Tpadu-
KOB (DYHKIIMH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.
CpoiictBa (yHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OIPAaHUYEHHOCTb, MEPHUOIUYHOCTD.
[TpomexyTku Bo3pacTaHusi U yObIBaHUs, HANOOJIbIIIEE U HAMMEHBIIEE 3HAUCHHSI, TOUYKH IKCTPEMyMa. 1
I'paduueckas unrepnperanus. [Ipumepsl GyHKINOHATBHBIX 3aBUCUMOCTEN B peajbHbIX Ipoleccax
U sBieHusxX. Apudmernueckue onepaunu Haj GyHkuusmu. CroxxHas GyHkus (kommosunwms). [1o-
Tema 3 .01. PyHKIHH, HSITHE O HENPEPHIBHOCTH (DYHKIMH.
UX CBOMCTBA M IPA- | 5 Oo6patubie ¢pyHKIMU. OOJIACTH ONpEeICHUS U 00JIacTh 3HAUCHUH oOpaTHOU (GyHKIMH. I'paduk 00-
2 paTHON (YHKIUH.
IIpakTHyeckue 3aHATHA 8
1 | IIpumepbl 3aBUCUMOCTENH MEX1Yy NEPEMEHHBIMHU B PEAIbHBIX MPOLEccaX M3 CMEKHBIX JAUCLUIUIUH. 2
IToctpoenue u ureHue rpagukoB QyHKIHUI.
2 | O6paTtHble QYHKIUHU U UX IpadUKH. 2
3 | IlpeoOpazoBanus rpaduka QyHKIINN. 2
4 [Mapmonnueckue konebanus. [Ipukinagaeie 3a1auu. 2
Coaep:xaHue yueOHOro MaTepuaJa
1 | Onpenenenust GyHKIMIA, UX CBOWCTBA U TPapUKU.
Tema 3.2. CTeneHHble, S >
2 | [IpeobpazoBanus rpadukos. [lapamienbHblil nepeHoc, CUMMETPHsI OTHOCUTEIBHO OCeil KOOpIUHAT U 1
TOKAATEILHEIC, 0= CUMMETpPHS OTHOCHUTEJBHO Havaja KOOPAWHAT, CAMMETPHS OTHOCHTENBHO TMPSIMON Y = X, pacTsiKe-
rapu(pmMuvecKue u o
IPHIOHOMETPHUECKHE HUE U C)KaTHe BJIOJIb OCeH KOOpAMHAT.
Gy, O6paTibie IpakTHyecKne 3aHATHS _ - _ _ 8
TPHTOHOMETPHIECKHE 1 I/IccnsnoEaHHe (I)yEIKI_II/II/I. CpoiicTBa JMHEHHOHN, KBaJpaTUYHOM, KyCOMHO-THHEHHON 1 IpoOHO-
F - nuHelHOU QyHKImMi. HempepriBHbIe 1 Teproandeckue ¢yHknuu. CBoiicTBa u rpaduku cuHyca, Ko- 6
CHHYCa U KOTaHT€HCa.
2 | OGpaTHBIE TPUTOHOMETPHUECKUE (DYHKITHH. 2
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Pasznen 4. YpaBHeHusi 1 HEPABEHCTBA

20

Coaep:xaHue y4eOHOIro MaTepuaJia

1 | YpaBHeHus u cucteMbl ypaBHeHUU. ParyonanbHble, HppallMOHANbHbIE, TOKa3aTeIbHble U TPUTOHO-
METPUUYECKUE YPABHEHUS U CUCTEMBI. 1
2 | PaBHOCUJIBHOCTD YpaBHEHUM, HEPABEHCTB, CHCTEM.
OcHOBHBIE IPUEMBI UX PELIEHUS (Pa3I0KEHUE HA MHOYKUTEININ, BBEIEHUE HOBBIX HEM3BECTHBIX, MO~
Tema 4.1. YpapHenus CTAaHOBKA, rpaUIECKUN METO.).
W CHCTEMBI ypaBHe- IIpakTHyecKue 3aHATHA 10
HHH. 1 | Kopuu ypaBHeHwmii. PaBHocunbHOCTh ypaBHeHH. [Ipeobpa3oBaHue ypaBHCHHIA. 2
2 | OcHOBHBIC IPUEMBI PEIICHHS YPABHEHUI. 2
3 | Pemenne cucrem ypaBHEHHIA. 2
4 | IlokazarenbHble, TorapupMUIECKHe YPaBHEHUS 2
5 | Tpuronomerpuyeckue ypaBHEHHs 2
Coaep:xanue y4eOHOro MaTepHuaJia
1 | HepaBeHnctBa. PannonanbHble, MppallioHaIbHbIE, 1I0KA3aTeIbHbIE U TPUTOHOMETPUUECKHE HEPABEH- 1
Tema 4.2. HepaBen- COTBa'
CHOBHBIE IIPUEMBI PEIIECHUS HEPABEHCTB.
crea. IIpakTnyeckune 3aHATHSA 4
1 | Iloka3zaTenbHble, JorapudMUYECKIe HEPABEHCTBA 2
2 | TpuroHomMeTpuyecKre HepaBeHCTBA 2
Coaepixanue yueOHOro MaTepuaJa
Tema 4.3. Ucnoan30- | 1 | Mcnons3oBaHue cBOMCTB U rpagukoB (YHKIUI NpU PEIIEHUN YpaBHEHUN U HEpaBeHCTB. MeTo uH-
BaHHUe CBOWCTB U TEPBAJIOB. 2
rpa¢pukoB GpyHKIMH N306paxeHre Ha KOOPIAUHATHON IJIOCKOCTH MHOYKECTBA PEIIEHUN YpaBHEHHM U HEPaBEHCTB C JIBY-
NpH peleHnH ypaB- Ml IEPEMEHHBIMU U UX CUCTEM.
HeHHUH U HepaBeHCTB. | [lpakTHyeckue 3aHATHS 2
1 | Mcnonk3oBaHue cBONCTB M rpadpukoB GYHKIMI JUIs PEIICHNs YPABHEHNI 1 HEPABEHCTB. 2
Pa3nes 5. KomOuHaTopuka, CTATHCTHKA U TEOPUsI BEPOSTHOCTH 28
Tema 5.1 Conep:kaHue y4eOHOTro MaTepuaa
JjieMeHThl KOMOUHAa- | 1 | OcHOBHbBIE OHATUS KOMOMHATOPHKH: NEPECTAHOBKH, 3a/lauM Ha MOJCYET 4YHCca pa3MelleHHH, me- 8
TOPUKH pPECTaHOBOK, coyeTaHuil. Penenue 3agau Ha nepebop BapUaHTOB.
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2

‘ ®dopmyna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KOdhdunmenToB. Tpeyronpauk [lackas.

IIpakTHyeckue 3aHATHSA 6
1 | Ucropust pa3BUTHSI KOMOMHATOPUKU,EE POJIb B PA3JIMYHBIX c(hepax uerloBEYECKOUN KU3HEACSITEIbHO-
ctu. [IpaBuna komOuHaTOpHKH. Pemenre KoMOMHATOPHBIX 3a1a4. Pa3Merenus, coueTanus u mnepe- 2
CTaHOBKH.
2 | bunom Herorona u tpeyronbuuk [lackais. 2
3 [IpuknagHbie 3a1a49H. 2
Copep:kanue y4eOHOIro MaTepuaa
1 | CobbiTHe, BeposITHOCTD COOBITHS. CIIOKEHHE U YMHOXKECHHE BEPOSITHOCTEH 4
2 | Ilonarue o HE3aBUCUMOCTH COOBITUN. [IUCKpeTHas ciyyaiiHas BENWYHMHA, 3aKOH €€ pacIpe/ieiCHHs.
Tema 5.2. UucnoBble XapaKTEPUCTHKU JUCKPETHOM CllydailHOW BennyuHbl. [loHATHE 0 3aKOHE OOJIBIIINX YHCEIL.
OuiemenThl Teopuu | IlpakTnyeckue 3aHATHSA 6
BEpPOSAATHOCTH 1 Krnaccuueckoe onpezenenue BepoaTHocTH. CBOMCTBAa BEpOSITHOCTEH, TeOpeMa O CyMME BEpPOSITHO- 9
cteil. Cli0)KeHHEe U YMHOKEHHE BEPOSTHOCTEH.
2 | BeruuciaeHue BepOSITHOCTEH. 2
3 | [Ipuxmagnslie 3a1aun. 2
Conep:xanue y4eOHOro MaTrepuaa
T 1 | IIpencraBnenne AaHHBIX (TaOIWIBI, AUATPAMMBI, rpaduKH), TeHepaIbHasi COBOKYITHOCTb, BRIOOPKA, 5
ema 5.3. cpeaHee apudmerndyeckoe, Menuana. [loHsTHe 0 3a71ayax MaTeMaTH4eCKOH CTaTUCTHKH. PemieHue
B‘HeMeHUTI’I marema- PAKTUYECKUX 3aJa4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
THACCKOM CTATHCTHIH IIpakTnyeckune 3aHATHSA 2
1 ‘ [TpencraBienne 4YMCaOBBIX AaHHBIX. [IpuKkiiagHble 3a1aun 2
Pa3nen 6. Hauajia MmaTeMaTHYeCKOIro aHAJIN3a 48
Coaepixanue yueOHOro MaTepuaJa
1 | Coco6bl 3a/1aHus], CBOMCTB YHCIIOBBIX MOCJIEI0BATEILHOCTEH.
2 | [lonstue o mpexnene mocienoBarenbHOCTH. CyIecTBOBaHHE TIpejesa MOHOTOHHOW OrpaHMYEeHHOMN 2
Tema 6.1. Ilociaenosa- MOCIEAOBATEILHOCTH
TeJbHOCTH 3 | CymmupoBaHue mociaeoBaTenbHOCTeH. beckoHeYHO yOBIBaroIas TeoMeTpHUIecKas POTrPeccust U ee
CyMMa.
IIpakTHYecKHue 3aHATHS 4
1 | YucnoBas nocienoBaTebHOCTh, CIIOCOOBI €€ 3a7aHusl, BBIYUCICHUS YWICHOB MOCJIE0BAaTEIbHOCTH 2
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2 | Npenen mocneoBarensHocTH. BeckoHEUHO yOBIBAIONIAS FeOMETPUYECKAS TTPOrPECCHSL. 2
Copep:xaHue yueOHOI0 MaTepuaja
3 | [lonsTue o MpoU3BOIHOMN, €e reoMeTpudecKuil U pusnueckuil cmpici. IIpousBogHas 3€MEHTapHBIX
GyHKINH.
4 | YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIUN
5 | [IponsBoaHbIE CyMMBI, PAa3HOCTH, IPOU3BEICHUS, YACTHBIC.
6 | [Ipou3BoaHbIE OCHOBHBIX MIEMEHTAPHBIX (DYHKIIMH. 12
7 | IlpuMeHeHre NpOu3BOIHON K UCCIIEAOBAHUIO (PYHKIMI U OCTPOECHHUIO IrpauKOB.
8 | [IponsBoaHble 0OpaTHBIX PYHKIMI ¥ KOMIIO3UIIMH ()YHKIIUHA.
Tewa 6.2. Ipoussox- 7 | IIpuMepsl UCTIOIB30BaHUS MPOU3BOJHOM /IS HAXOXKAECHUS HAMJIYYIIEro pelieHusl NpUKIaJHbIX 3a-
Hasn Jadax.
8 | Bropas npousBojHasi, ee reoOMeTpu4ecKuid U pU3NYECKUIl CMBICI.
9 | HaxoxeHne CKOpoCTH sl Tpolecca 3aanHoro GopMyinoi u rpadukom.
IIpakTHYecKkne 3aHATHS 10
1 | MexaHuueckuil 1 reOMETPUUECKUI CMBICI IPOU3BOAHOMN. Y paBHEHHUE KacaTebHON B 00I1IeM BHJIE. 4
2 | llpaBuna u popmynsl nuddeperurpoBanus, TabIMIIA TPOU3BOIHBIX SIEMEHTAPHBIX (DYHKITHIA 2
3 | UccnenoBanue QyHKIUI ¢ MOMOIIbIO Mpou3BoaHOW. HaxokaeHune HanOosbIIEro, HAMMEHbBIIETO 4
3HAYECHHS U SKCTPEMaIbHBIX 3HAYCHUH (YHKITUIA.
Copep:xaHue yueOHOr0 MaTepuaja
1 | IIpuMeHeHHE onpeIelIeHHOr0 HHTErpaia AJisl HaXOXKACHUs IO KPUBOJIMHEHHON Tpaneuuu. 12
2 | ®opmyna Hetorona-Jlelibaua.
Tema 6.3. Ilepood- | 3. | [Ipumepsl npuMeHeHHs UHTETpajia B GU3HKE U TEOMETPHU.
pa3Hasi M uHTerpan | IlpakTuyeckue 3aHsATUS 8
1 | Marerpan u neppoobpasHas. 2
2 | Teopema HetoToHa-JIeiiOHuNA. 2
3 | [Ipumenenne MHTErpana K BBIYHCICHHUIO (DU3MYECKUX BEJWYHH U IUIOMIAIEH. 4
Paszgea 7. 'eomerpus 58
Coaep:xxaHue yueOHOro MaTepuaJia
Tema 7.1. 1 | B3aumMHOe pacroyiokeHue JBYX NMPSMBIX B TpocTpaHcTBe. [lapamnensHOCTh MPsIMOM M MIIOCKOCTH.
IIpsiMble U MI0CKOCTH [Tapaju1eIbHOCTB INIOCKOCTEN. 6
B IIPOCTPAHCTBE 2 | [lepeHAMKYISIPHOCTH TPSMOM U TUIOCKOCTH. [IepneHIuKysp U HAaKIIOHHASL. YTOJI MEXIy MPSIMON 1
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IJIOCKOCTBIO. JIByrpaHHbIil yroi. Yrosl MeXay IJIOCKOCTAMU. [lepneHauKyIsIpHOCTh IBYX IUIOCKO-
CTEN.

['eomeTpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapaliedbHBIA MEPEHOC, CUMMETPHUS OTHOCH-
TenbHO TuIOCKOCTH. [lapamiensHoe mpoektupoBanue. [Lnomans opToroHansHONM mpoeknuu. M300-
pajkeHHe IPOCTPAHCTBEHHBIX QUTYD.

IIpakTHYecKHe 3aHATHA 14

1 | IIpu3Haku B3aMMHOIO PACHOJIOXKEHUS MPSAMBIX. YTOJI MEX1y NpsAMbIMU. B3auMHoe pacrnonoxeHue 5
IPSIMBIX U IIJIOCKOCTEH.

2 | IlepnenaMKysIsip M HAKJIOHHAs K INIOCKOCTH. YTO0J MEXAY NPSIMON U IJIOCKOCTHIO 2

3 | Teopembl 0 B3aMMHOM PacIOIOKEHUH MPSIMOU U IIIOCKOCTU. Teopema 0 Tpex meprneHIuKyIsIpax. 2

4 | IIpu3Haky U CBOMCTBA NapaJUIEIbHBIX U NEPIEHIUKYISIPHBIX MNIOCKOCTEH. 2

5 | PaccTosiHue OT TOYKHU JI0 IUIOCKOCTH, OT MPSIMOM 0 IJIOCKOCTH, PACCTOSHUE MEXKAY IIOCKOCTSAMH, 4
MEXJ1y CKPEIMBAIOLMMUCS NPSIMBIMHU, MEXKAY IPOU3BOJIbHBIMU (PUTypaMH B IPOCTPAHCTBE.

6 | [lapamienbHOe NMPOEKTUPOBAHHEU €ro CBOMCTBa. TeopeMa O IUIOIMIAJM OPTOTOHAJIBHON NMPOEKLUHU 5
MHOTrOYrojbHUKa. B3auMHOe pacnosyioskeHne IpoCTPaHCTBEHHBIX QUryp.

Coaep:xaHue yueOHOro MaTepuaJia

1 | Bepuunsl, peGpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpaHsbsle yribl. Beimykibie MHOro-
rpaHHuKU. Teopema Ditnepa.

2 | llpmsma. [Ipsimast u HakimonHas npusma. [lapamnenenunen. Ky6. [Tupamuna. [IpaBuibHas nupamua. 6
Yceuennas nupamuzga. Terpadap

Tema 7.2. 3 | Cummerpust B KyOe, B mapajuiesienumese, B npusMe u nupamuae. CedeHus Kyoa, Mpu3Mbl U MAPAMU-
MHoOrorpaHHUKH

JTBL.

4 | TlpencraBneHue o MPaBWJIBHBIX MHOTOTPAHHUKAX (TETpadipe, KyOe, OKTadape, 10AeKadape).

IIpakTHyeckune 3aHATHSA 4

1 | Paznuunble BUIbI MHOTOrpaHHUKOB. VX nzobpaxenus. CeueHusi, pa3BepTKU MHOTOTPAaHHUKOB 2

2 | Bungsl cummerpuii B mpoctpancTBe. CUMMETpUsT MHOTOTPaHHUKOB. 2

Conep:xxaHue y4eOHOro MaTepuaJia

1 | Hunungp u xonyc. YceueHHbIN KoHYC. OceBble C€UeHUs U CeUEHUs, TapaslieIbHble OCHOBAHUIO. 4

Tema 7.3. Tesia u no-
2 | lap u cdepa, nx ceuenns. KacarenbpHas IUIOCKOCTH K cepe
BEPXHOCTH BpPALLCHHUS
IIpakTHyeckune 3aHATHSA 2
1 \ CumMMeTpHs Tl BpaleHUsl. 2
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Copep:kaHue y4eOHOIro MaTepuaa

1 | O6wem u ero usmepenue. MurerpansHas ¢opmyna odbema. @opmyinbl oobeMa Kyba, MPsIMOYToJib- 2
Tema 7.4. U3mepenust HOI'0 napajJiesienunena, Ipu3Mbl, LWIMHAPA U KoHyca. PopMysibl 00beMa 1mapa 1 Ionaam chepsl.
B reoMeTpHH 2 | logo6ue ten. OTHONIEHHE IUIONIAICH NOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEIL.
IlpakTHYecKkne 3aHATHS 10
1 ‘ Brraucnenue miomanaeit 1 00beMoB. 10
Copep:kanue y4eOHOTro MaTepuaa
1 [TpsimoyronbHast (neKapToBa) CUCTEMA KOOPJAMHAT B IPOCTpaHcTBE. DopMysia pacCTOSIHUS MEXTY
JBYMsl TOUKaMH. YpaBHEHHE c(epbl, IIIOCKOCTH U IPSIMOIA.
2 | Bexropsl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. Cii0oK€HHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha 2
ymciio. Pa3noxeHne BEeKTopa 1o HanpaBiIeHUsIM. YTo1 Mexay BekropaMmu. [Tpoekuns BekTopa Ha oCh
3 | Koopaunatsl BekTopa. CkalisipHOE Npou3BeIcHHe BeKTOpoB. Mcrnonb30BaHue KOOPAMHAT U BEKTOPOB
Tema 7.5. Koopauna- IPY PEIICHUN MaTeMaTHYeCKUX U MPHUKJIAIHBIX 3a7ad.
Tl H BEKTOPBI IIpakTHYecKkne 3aHATHS 8
1 | HdeiicTBus ¢ BekTopamu. JlekapToBa cucTemMa KOOPJMHAT B IPOCTPAHCTBE. 2
2 | YpaBHeHUE OKPYKHOCTH, c(hepbl, IIIOCKOCTH. 2
3 | Pacctosinue Mexay Toukamu. J{eHCTBHS ¢ BEKTOpaMH, 3aJJaHHBIMH KoopauHaTtamMu. CKalspHOe mpo- 9
U3BEJICHUE BEKTOPOB.
4 | BekTOopHOE ypaBHEHHE NPSAMOM M MIOCKOCTU. Vcronb30BaHNe BEKTOPOB MpPU 0Ka3aTeIbCTBE TEO- 2
PEM CTEPEOMETPHH.
IIpome:xkyTouyHas arrecTaunus B popme IK3aMeHa
Hroro 234

TemaTuka NHAUBUAYAJIBHLIX IPOCKTOB

©CoNo~wWNE

OO0BEMBI U TIIOIIAIA TTOBEPXHOCTEN MPaBUIILHBIX MHOTOTPAHHUKOB U TEJ BPAILICHHUS.
Matematuueckuii OUIBAP.

['eomerpuyeckue GopmMbI B HICKYCCTBE.

I'eomeTpuyeckre MOJEIH B €CTECTBO3HAHUMU.

KommiekcHsble unciia U uX pojib B MaTeMaTHKE.

CumMeTpus B IpupoJe.

3aragku Luknongs.

®uHaHCOBas MaTeMaTHKa.

[[TapaupHBIE MEXAHU3MBI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Marematuka 6e3 GopMyI1, ypaBHCHUH U HEPABEHCTB.

WHTerpan u ero npuMeHEHHE B )KU3HH YEJIOBEKA.

['padbl 1 UX UCTIOTB30BAHUE.

Marpuunas anre6pa B 5JKOHOMHUKE.

HepeBo 3Hanui (ayredpa).

3arajgku mTUpaMuIbl.

Benukue oTKpbITHS (MAaTEMATHKH ).

Bupycer u 6akrepun (I'eomerpuueckas popma, pactoiioKeHHe B IPOCTPAHCTBE, POCT YUCIEHHOCTH).
3amaun MexaHHYECKOro mpoucxoxaeHus. (I'eomerpust Macc, SKCTpeMalIbHbIC 33/1a4H ).
Ponb 1 MecTo MaTeMaTHKH B MH(POPMAITUOHHBIX TEXHOJIOTHSIX.

3arago4Hblii MUp (ppakTaIoB.

3o510Tast IPONOPLUSI.

3HAKOMCTBO C rpadamu.

['padbl 1 X IPUMEHEHHE B apXUTEKTYPE.

DNEeMEHTBI CTATUCTUKH.

Bennkue MaTeMaTUKU M UX BEITUKUE TEOPEMBI.
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3.YCJOBHUSA PEAJIN3AIIMAIIPOT PAMMBI YYEFHOU JUCIHATLIAHBI

B nensx peanusanuu KOMIETEHTHOCTHOIO NOAXOJA NPU HU3YyYEHUU JAUCLHUILIMHBI
OVY]1.10 Maremaruka UCIIOIb3YIOTCS aKTUBHBIC M MHTEPAKTHUBHBIC (DOPMBI TTPOBEICHUS 3aHS-
TUH (IETOBbIE UTPHI, TUCKYCCHsI, METOJ MPOEKTOB, padOTa B MaJIbIX TPYMIIax, MyIbTHMEIHA-
Mpe3eHTAIH, TBOPUYECKUE 3aaHHs).

[Ipumenenne Ha y4yeOHOM 3aHATUU MHTEPAKTUBHBIX ()OPM pabOTHI CTUMYIHPYET I1O-
3HABATEJILHYI0 MOTHUBALIMIO 00YUYaIOIIUXCs, TOMOTAET MOAJIEPKaTh MOTUBAIIUIO 00YJarOIINXCS
K IOJIyYEHUIO 3HAHWM, HAIA)KUBAHUIO NTO3UTUBHBIX MEKINYHOCTHBIX OTHOILLIEHUH, IOMOTaeT
YCTaHOBJICHHUIO JOOpOXKenareabHo armocdepbl. UHUIMUpOBaHUE U MOJJEPHKKA HCCIEN0Ba-
TEJIbCKOW JIeATENBHOCTH OOYyYalomuXCcsi B paMKax pealu3allid MMU WHAMBHIYAIbHBIX U
IPYNIOBBIX MCCIEA0BATEIbCKUX MPOEKTOB 1a€T BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSI-
TEJILHOTO PELICHUsI MPOOJIEMBbl, HABBIK T€HEPUPOBaHUA U O(GOPMIICHHS COOCTBEHHBIX HJICH,
HABBIK YBAKUTEJIBHOTO OTHOILICHUS K UyXKUM UJESIM, HaBBIK MyOJIMYHOTO BBICTYILJICHUS TIEPE]T
ayIUTOpHEN, apryMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEU TOUKU 3PEHMUSL.

Jlis  TO3UTUBHOTO BOCHPHATHS oOy4arommmucs TpeOOBaHMM MpernojaBarers,
IPUBJICUECHNS UX BHUMAHUS K OOCY)XJaeMOW Ha 3aHATUM MHQPOpMAlMM, aKTUBMU3ALMM HX
MO3HABATENIbHOW JEATEIIbHOCTH Ha YYEOHBIX 3aHATHSAX MEXAYy MpernojaBareieM U
00y4aronIMMUCS YCTaHABJIUBAIOTCS JOBEPUTEIbHBIE OTHOLLIEHUSI.

Ha yueOHoM 3aHsATHH cOOMIONal0TCS OOIICTIPUHATHIE HOPMBI MTOBEICHUS, paBuia 00-
HICHUSI CO CTapmuMH (MPEnoJaBaTesieM) M CBEPCTHUKAMHU (OOYYaIOIUMHUCS), TPUHIUIIBI
yueOHOM TUCIUIUIMHBI U CAMOOPTaHU3aIINH.

3.1. TpeGoBaHNs K MUHHUMAJIbHOMY MATEPUAIBHO-TEXHHYECKOMY 00ecCIe4YeHHI0

Peanmzanuu mporpammpl y4eOHOW AMCHUIUIMHBI oOecrieueHa y4eOHBIM KaOWHETOM
MaremaTHueckuX AMCUUIUINH, OCHALIEHHBIM CIIEIYIOUIMM 000py10BaHUEM:

[TK, mynsTUMenuiiHOE 000pYI0BaHUE:!

- aBTOMAaTHU3UpOBaHHOE paboyee Mecro mnpenomasaterns (intel Pentium 4-3GHz
1GbRAM, 80 GbHDD, LCD17”), ¢ noctynom k cetu IHTEepHET.

JIMneH3nOHHOE MpOrpaMMHOE oOecredeHrne O0IEero U Npo(ecCHOHANBHOIO0 Ha3Hayve-
HUS, B TOM 4YHCJIe BKIouaroiniee B cebs ciemyromiee 10 Microsoft Windows (morosop
Ne6714-20 ot 31.08.2020 mo 31.08.2021), Microsoft Office Professional Plus (morosop
Ne6714-20 ot 31.08.2020 mo 31.08.2021)

3.2 UudopMannoHHOe 00ecnedeHne peajn3anu NporpaMmmbl
Jlns peanuzanuy mporpaMmbl y4eOHOW AUCHUTUTHHBI OMOTHOTeYHBINH (HOHI MMeeT
nevyaTHbie U (WIM) UHPOPMAITMOHHBIE PECYPCHI.

3.2.1 OcHOBHbBIE HCTOYHUKH:

1. bBoromonos, H. B. Maremaruka : yueOHUK Uil CpeAHEro npogeccuoHaIbHOTO
obpazoBanus / H. B. boromonos, Il. U. Camoiinenko. — 5-e u3a., nepepad. u jgom. —
Mocksa : U3parensctBo FOpaiit, 2021. — 401 c¢. — (IIpodeccuonansnoe odbpazoBanue). —
ISBN 978-5-534-07878-7. — Texct : anexkrponusiii / Obpa3oBarenbHas miardopma KOpaiir
[caiiT]. — URL: https://urait.ru/bcode/469433 (nara oopamenus: 05.06.2021).

2. Marematuka : y4eOHHK JUIsl cpeiHero mpodeccuoHamsHoro oopaszosanus / O. B.
TarapuukoB [u 1p.] ; mox obmeit pepakuueit O. B. Tarapuukoa. — Mocksa : M3naTenscTBO
FOpaiit, 2021. — 450 ¢. — (IIpodeccronanbroe odpazoBanue). — ISBN 978-5-9916-6372-
4. — Texkcr : snexktpoHHblii // OOpa3oBarenbHas miaardopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/470067 (nara obpamenus: 05.06.2021).
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3.2.2 J/lonmoiHUTENAbHbIE HCTOYHUKH:

1. Jamuarep, B. A. T'eomeTrpusi: cTepeoMeTpUUIECKUE 3a/1a4u Ha IMOCTPOCHHE : yueO-
HOE ImocoOue s cpeaHero npodeccuoHaabHoro oopasopanus / B. A. Jlanuarep. — 2-¢ us .
— Mocksa : U3gatensctBo HOpaiit, 2021. — 189 c. — (IIpodeccuonanbroe oOpazoBaHue).
— ISBN 978-5-534-05735-5. — Texkct : snektpoHHbIA // OOpa3oBarenbHas 1uiaThopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/473295 (nara obpamenus: 05.06.2021).

2. Jlamunarep, B. A. Maremaruka: 3aaud ¢ MOAYJIEM : yueOHOe 1mocoOue JIsl CpeIHe-
ro npodeccuoHaabHOro oOpazoBanus / B. A. Jlanunarep. — 2-e u3., ucnp. u Aom. — MockBa
: M3narensctBo FOpaiit, 2021. — 364 ¢. — (IlpodeccuonansHoe obpazoanue). — ISBN
978-5-534-04793-6. — TekcT : anexktpoHHbIH // OOpazoBarenbHas mwiatdopma FOpaiT [caiit].
— URL: https://urait.ru/bcode/472963 (nara odpamenus: 05.06.2021).

3. Hamunarep, B. A. MaremaTuka: ysorapuMudecKue ypaBHEHUsS W HEPABEHCTBA :
yaeOHOe 1mocooOue I cpeaHero npodeccruonanbaoro oopasosanus / B. A. Jlanunarep. — 2-¢
u3M., uchp. u gon. — Mocksa : U3natensctBo KOpaiit, 2021. — 176 ¢. — (IIpodeccuonans-
Hoe oOpaszoBanme). — ISBN 978-5-534-05316-6. — Tekcr : anexTponHsIii // OOpa3oBareib-
Has mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/472774 (mara oOpamieHus:
05.06.2021).

4. Jlapun, C. B. Aunre6pa: MHOTOUJIeHBI : yueOHOe mocodue A cpeanero npodeccu-
oHaAILHOTO 0OpazoBanus / C. B. Jlapun. — 2-¢ u3., ucnp. u gor. — MockBa : M3naTenbcTBo
FOpaiir, 2021. — 136 ¢c. — (Ilpodeccrnonansuoe oopazoanue). — ISBN 978-5-534-07828-
2. — Texkct : snexrpoHHbli // OOpa3oBarenbHas miatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/473668 (nara odpamienus: 05.06.2021).

5. .https://e.lanbook.com/journal/issue/311174 - sxypuan «Hayka u 1mkosnay.

6. https://e.lanbook.com/journal/issue/299553 - sxypuan «BectHuk TamKUKCKOTO
HanuoHaiabHoro yHuepcurtera. Cepus ['ymanutapueix Hayk».

7. https://e.lanbook.com/journal/issue/300226 - xypHan «Poccuiickuii ryMmaHuTapHbIH
KypHAID.

3.2.3 UndopmannoHHbIe pecypcehl:
http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm - Maremaruka
http://www.bymath.net/index.html - Marematuka
http://www.mathelp.spb.ru/index1.htm - JIekuuu mo BbIcIeii MaTeMaTHKE
http://www.intuit.ru/courses.html — Matematuka

el A
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4. KOHTPOJIb ! OIIEHKA PE3YJBTATOB OCBOEHHS YYEFHON

TACIATLITAHBI

PesyabTaTnl 00yueHus
(3HAHMSI, yMeHMST)

Kpurepum ouenkn

MeToabI OIIeHKH

YMmenus:

BBINOJIHATE  apudmeTHye-
CKME JIEHCTBHS, COYETast YCT-
HbIE ¥ MMCbMEHHBIC IIPUEMBI,
IPUMEHEHHUE BBIYUCIINUTENb-
HBIX YCTPOMCTB; HaXxOIWTb
3Hau€HUsl KOPHs HaTypajb-
HOW CTENEHHM, CTEIECHU C pa-
LIMOHAJIBHBIM  II0Ka3aTeleM,
Jgorapudma, HCIONIB3Ys HpU
HEOOXOJUMOCTH  BBIUUCIIH-
TEJbHBIE YCTPOWMCTBA; IOJIb-
30BaTbCsl OLICHKOM M MpH-
KHJIKOH IpH IPaKTUYECKUX
pacyerax

BBINOJIHAET apumeTnye-
CKHE JICUCTBHUS, coueTast
YCTHBIE U INCbMEHHBIC
IIPUEMBI, IPUMEHEHHE BbI-
YHUCIUTENIBHBIX YCTPOUCTB;
HAXOJUT 3HAUYEHUSI KOPHS
HaTypaJIbHOM CTEIICHH,
CTEIIEHU C PALIMOHAIIBHBIM
nokasaresem, Jiorapudma,
UCTIONB3YS TIPU HEOOXO0-
JUMOCTHU BBIYHACIUTEIb-
HBIE YCTPOWCTBA; MOJIb3Y-
€TCsl OLICHKOM U ITPUKU-
KOU IIPU IPAKTUYECKUX
pacuerax

HKCIIEPTHOE OIICHHBAHHUEBbI-
MOJIHEHUST TPAKTUYECKHUX 3a-
JIaHW#, YCTHBIA ONpOC, Te-
CTUpOBaHUE

NPOBOIUTH TI0 HW3BECTHBIM
dopMynaMm M mpaBuiIaM Tpe-
o0Opa3oBaHUs OYKBEHHBIX
BBIPDAKCHUH, BKIIIOYAIOMINX
CTETIEHW, paJuKaibl, Jora-
puGMBI U TPUTOHOMETpUYE-
ckue QyHKIUU

MIPOBOJIUT IO U3BECTHBIM
dbopmynaM u npaBuiIaMm
npeoOpa3oBaHus OyKBEH-
HBIX BBIPAKEHUH, BKIIIO-
YaloIIUX CTENEeHU, PaIu-
KaJibl, JJorapu(Msbl U TpU-
TOHOMETpUYECKUE PyHK-
1207

JKCIIEPTHOE OLICHUBAHHUEBBI-
IIOJIHEHUS IPAKTUYECKHUX 3a-
JJAHWW, YCTHBIM OIIpOC, Te-
CTUPOBaHUE

BBIYUCIISITH 3HAYCHUST YHCIIO-
BbIX M OYKBEHHBIX BBbIpaXKe-
HUM, OCYIIECTBIsAs HEO0OXo-
JMMBbIE TOACTAaHOBKH M IIpe-
00pazoBaHus

BBIYUCIISICT 3HAYCHHS YK C-
JIOBBIX 1 OYKBEHHBIX BBI-
paXeHUH, OCYIIECTBIIAA
HE00X0/IMMBbI€e MOCTa-
HOBKH U NpeoOpa3oBaHus

JKCIIEPTHOE OLICHWBAHHUEBBI-
[IOJIHEHUS IPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIpoC, Te-
CTUPOBaHUE

OTpeNieNATh 3HaueHHe (PyHK-
IIMU 110 3HAYEHUIO apTyMeHTa
OpU  pa3IMYHBIX CIIOCOOax
3agaHusl QyHKIUU

ompefenseT 3HaYeHHe
(GYHKIIMH 110 3HAYEHUIO
apryMeHTa mpH pa3ind-
HBIX CIOCO0ax 3aJaHus

byHKIIMN

JKCIEPTHOE OLICHUBAHUEBDI-
IIOJIHCHU A HpaKTI/I‘IGCKI/IX 3a-
JJaHWM, YCTHBIA ONpPOC, TeE-
CTUpPOBAHUE

CTpOUTh TpaduKu H3YyYeH-
HBIX (YHKIUI

CTPOUT TpapuKu HU3YyYEH-
HBIX (QYHKIUH

JKCIIEPTHOE OLIEHWBAHHUEBBI-
[IOJIHCHUS IIPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIpoOC, Te-
CTUPOBAHUE

OTNpeeNaTh 3HaueHue (QyHK-
IIUH 110 3HAYSHHUIO apTyMEHTa
IpU  Pa3IMYHBIX crocobax
3a1aHust QyHKIMH

olpesieNseT 3HaueHue
(GYHKLUY O 3HAUEHUIO
aprymMeHTa npu pa3ind-
HBIX CIIOCO0AaX 3a/1aHus
byHKIUA

JKCIIEPTHOE OLIEHWBAHHUEBBI-
[IOJIHCHUS IIPAKTUYECKUX 3a-
JJaHWW, YCTHBIM OIpoC, Te-
CTUPOBaHUE

CTpOUTh TpaduKU H3YYEH-
HBIX (QYHKIUI

CTPOUTH I'paUKH U3yUEH-
HBIX (QYHKITUI

OKCIICPTHOC OLCHHBAHWCBEI-
MOJIHCHUS NPAKTHYCCKUX 3a-
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JIaHW#, YCTHBIA ONpOC, Te-
CTUPOBaHUE

OIUCHIBATh MO TpaduKy TO-
BEJICHUE U CBOICTBa (PyHK-
Ui, HaXOAUTHh MO TpaduKy
¢ynkuuun  HauOonbIIMEe U
HaVMEHbIINE 3HAUYCHUS

ONHUCBHIBACT 10 TrpaduKy
IMOBEACHHUE U CBOICTBa
GyHKIMA, HAXOIUT IO
rpaduky byHKIMK
HauOOIbIINE W HAaUMEHb-
[IKME 3HAYCHUS

HKCIIEPTHOE OIICHUBAHHUEBbI-
MOJIHEHUST TPAKTUYECKHUX 3a-
JIaHW#, YCTHBIA ONpOC, Te-
CTUpOBaHUE

pelmars  ypaBHEHHUS, IIpO-
CTEHIINE CUCTEMBl YpaBHE-
HUM, WUCHOJB3Yysd CBOMCTBA
¢byHkuni ¥ ux rpaduku

peliaeT ypaBHEHHUS, IPO-
CTEHIINE CHUCTEMBI YpaB-
HEHUH, HCMOJb3ysl CBOM-
cTBa (YHKIMHA ¥ HX Tpa-
bukmn

HKCIIEPTHOE OIICHHBAHHUEBbI-
MOJIHEHUST TPAKTUYECKHUX 3a-
JIaHW#, YCTHBIA ONpOC, Te-
CTUpOBaHUE

BBIYHUCIISTh IIPOU3BOJHBIE
3JIeMEHTapHBIX byHKIUH,
UCIIOJIb3YSl CIIPaBOYHBIE Ma-
TepUAITBI

BBIYHCIISIET TIPOU3BOIHbBIC
AIIEMEHTApHbIX (DYHKIUH,
UCIIONIB3Ysl  CIPaBOYHBIC
MaTepuabl

JKCIIEPTHOE OLICHUBAHUEBBI-
IIOJIHEHUS IPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIpOC, Te-
CTUPOBaHUE

UCCJIEN0BATh B IIPOCTEHUIINX
ciydasx (QyHKIMM Ha MOHO-
TOHHOCTB, HaXOoJUThb
HauOoJIbIINEe U HaUMEHbIINE
3HaYeHUs1 (QYHKIHHA, CTPOUTH
rpaduKi MHOTOYJICHOB C MC-
II0JIb30BAHUEM allapara Ma-
TEMaTHUYECKOI0 aHAJIN3a

ucciaeayer B IPOCTEUIINX
ciydasx (pyHKIMM Ha MoO-
HOTOHHOCTb, HaXOAUT
HauOoJpIINEe U HaUMEHb-
mue 3Ha4YeHus (yHKIWH,
CTpPOUT TpadUKH MHOIO-
YJICHOB C UCIIOJIb30BaHUEM
anmnapara MaTeMaTH4ecKO-
r0 aHaJInu3a

JKCIIEPTHOE OLICHUBAHHUEBBI-
IIOJIHEHUS IPAKTUYECKHUX 3a-
JJAHWW, YCTHBIM OIIpOC, Te-
CTUPOBaHUE

pelaTs panuoHaIbHBIE, IIO-
Ka3aTeJlbHble U Jlorapudmu-
YeCKHE YPAaBHEHMsI M Hepa-
BEHCTBA

pelmaeT  panuoHAJIbHBIE,
HoKa3aTelabHbIE U JIOTa-
pupMHUUECKHEe YpaBHEHUS
1 HEPAaBEHCTBA

JKCIIEPTHOE OLICHUBAHUEBBI-
IIOJIHCHU A HpaKTI/I‘IGCKI/IX 3a-
JJaHWM, YCTHBIA ONPOC, TeE-
CTUPOBAHUE

COCTaBJISITh YpaBHEHHUS 10
YCIIOBUIO 33J1a4H

COCTaBJISIET YpaBHEHHUS IO
YCIIOBUIO 33]1a4H

JKCIEPTHOE OLICHUBAHUEBDI-
IIOJIHCHU A HpaKTI/I‘IGCKI/IX 3a-
JJaHWM, YCTHBIA ONpPOC, TeE-
CTUPOBAHUE

WCIIONIB30BaTh A TPHUOIH-
JKEHHOTO pEIICHUs] ypaBHE-
HUW U HEpaBEeHCTB Tpaduye-
CKUH METOJT

UCIONB3YET JUIsl MpuOIIn-
JKEHHOTO PpELICHUsS YypaB-
HEHUIl ¥ HEpPaBEHCTB TIpa-
duyeckuii MmetToa

AKCIEPTHOE OLICHUBAHUEBDI-
IIOJIHCHU A HpaKTI/I‘IGCKI/IX 3a-
JJaHWM, YCTHBIA ONpPOC, TeE-
CTUPOBAHUE

n300pakaTb Ha KOOpPJWHAT-
HOM IIOCKOCTH MHOXECTBa
pelIeHuni MIPOCTEUIINX
YPaBHEHUU U UX CUCTEM

n300pakaeT Ha KOOPIH-
HAaTHOM IUIOCKOCTH MHO-
KECTBA PEIIEHUH Ipo-
CTEHIINX YPAaBHEHUM U HX
CHUCTEM

JKCIIEPTHOE OLIEHWBAHHUEBBI-
[IOJIHCHUS IIPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIpoOC, Te-
CTUPOBaHUE

pemarb npocTeiiime KoMou-
HAaTOpHBIE 3aJjaud METOJOM
nepedopa, a TAKKE C UCTIOINb-
30BaHUMEM M3BECTHBIX (op-
My

pelaer MmpocTenIIne KoM-
OWMHATOpHBIE 3a7a4d Me-
TOJIOM Tiepebopa, a Takxke
C UCTONB30BaHUEM W3-
BECTHBIX (hopMyI

JKCIEPTHOE OLICHUBAHUEBDI-
IIOJITHCHU A HpaKTquCKHX 3a-
JJaHW#, YCTHBIA ONpPOC, TeE-
CTUpPOBAHUE

BBIYHCIIATE B MPOCTEUIINX
CJIydasix BEpPOSITHOCTH COOBI-

BBIYHCIISIET B MPOCTEUIINX
ClIy4asix BEPOSTHOCTU CO-

OKCIICPTHOC OLCHHBAHWCBEI-
MOJIHCHUS NPAKTHYCCKUX 3a-
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THH Ha OCHOBE IOACYETA
YHCJIa HCXOJI0B

OBITHI Ha OCHOBE IIOJCYE-
Ta 4KCIIa UCXOIOB

JIaHW#, YCTHBIA ONpOC, Te-
CTUpOBaHUE

pacrio3HaBaTh Ha YepTEkKax U
MOJIETISIX MPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TpEX-
MepHbIe OOBEKTHI C UX OIHU-
CaHMSAMU, H300PAKCHUIMU

pacro3HaeT Ha uepTexax
U MOJENsAX  MPOCTPaH-
CTBEHHbIE (DOPMBI; COOT-
HOCUT TpEXMEpHbIE O00b-
eKThl C WX OMNHCAHUSIMH,
HN300paKCHUSAMU

JKCIIEPTHOE OLICHUBAHUEBBI-
IIOJIHEHUSI IPAKTUYECKHUX 3a-
JJaHUW, YCTHBIM OIIpOC, Te-
CTUPOBaHUE

OIUCBHIBATh B3aUMHOE PACIIO-
JIO’KEHUE IPSIMBIX U IUIOCKO-
CTEH B IIPOCTPAHCTBE

OIMUCBIBAECT B3aMMHOE pac-
MOJIOKEHUE TMPAMBIX U
IJIOCKOCTEN B MPOCTPAH-

JKCIIEPTHOE OLICHUBAHMEBBI-
IIOJIHEHUSI IPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIIpOC, Te-

CTBE CTUPOBAHUE
AQHAJIM3UPOBAaTh B IPOCTEH- | AaHAIM3UPYET B IPOCTEH- | BHIIOJIHEHUS IPAKTHYECKUX
HIMX CIy4asX B3aMMHOE pac- | IMX ClydasXx B3auMHoe | paboT

MOJIOKEHUE OOBEKTOB B IMPO-
CTpaHCTBE

pacrojox)eHne OOBEKTOB
B IIPOCTPAHCTBE

n300pakaTb OCHOBHBIE MHO-
TOTPAaHHHUKH M KPYTJIbIE TEIa;
BBITIOJIHATH YCPTECIKU 1o
YCIIOBHSIM 337124

n3o0paxxaer OCHOBHBIE
MHOTOTPDAaHHUKH W KpYT-
JIBIC TCJ1a, BBITIOJIHSCT
YePTeXKU TI0  YCIOBHSIM
3a1ad

JKCIIEPTHOE OLICHUBAHHUEBBI-
IIOJIHEHUS IPAKTUYECKHUX 3a-
JJAHWW, YCTHBIM OIIpOC, Te-
CTUPOBaHUE

pelmars IIaHUMETPUYECKHE
U IPOCTEHIINE CTEPEOMET-
pUYECKHE 3aaud Ha HaXOX-
JICHUE TE€OMETPUYECKHUX Be-
JWYUH (I7MH, YTJI0B, IUIOMIA-
nei, o0beMOB)

pemaer  IJIaHUMETpUYe-
CKME€ M IIPOCTEHIINE CTe-
pEOMETpUUECKHE  3aJa4u
Ha HAaXOXJEHHE TI'eOMeT-
PUYECKHX BENUYHH (JUIHH,
VIJIOB, TUIOMIAaeH, o0be-
MOB)

AKCIEPTHOE OILICHUBAHUEBDI-
MOJHEHUSI MPAKTUYECKUX 3a-
JJaHWM, YCTHBIA OIPOC, TeE-
CTUpPOBAHUE

HCIIOJIb30BaTh MpPHU pELICHUU
CTEpPEOMETPUYECKUX  3ajad
IUTAHUMETPUYECKHE (PaKThl U
METO]IbI

UCIIOJIb3YET MpPU PELIEHUU
CTEPEOMETPUYECKUX 3a/1ad
IUTAaHUMETPUYECKHe  (ak-
ThI U METOJIbI

JKCIIEPTHOE OLICHWBAHMEBBI-
[IOJIHEHUS IPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIpOC, Te-
CTUPOBAHUE

NPOBOJIUTH  JIOKA3aTeIIbHBIC
paccyxacHHusT B XOJC pelle-
HUS 3a/1a9

NPOBOAUT JIOKAa3aTeNbHbIC
paccyxieHus B XOIe pe-
HICHUS 33124

JKCIIEPTHOE OLIEHUBAHUEBBI-
IIOJIHEHUSI IPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIpoOC, Te-
CTUPOBAHUE

3HaHuA:

3HAQUYE€HHE MaTeMaTHYEeCKOi
HayKM Ui peElIeHus 3aaad,
BO3HHKAIOIIUX B TEOPUH H
IIPAKTUKE; IIUPOTY U B TO KeE
BpeMsi OTPaHMYCHHOCTb
MMPUMCHCHUA MaTeMaTu4dc-
CKHUX METOJIOB K aHaIU3y H
VICCIIE/IOBAaHHIO TIPOIECCOB M
SBJICHUH B MpHUpoJie U 00IIIe-
CTBE;

OCO3HAEeT 3HAYEHUE Mare-
MaTUYECKOM HayKH JUIs
pelieHus 3aaa4d, BO3HUKa-
IOIUX B TEOPUHU W IIpaK-
THUKE;

IIOHUMAET IIHUPOTY U B TO
)K€ BpeMs  OrpaHUYECH-
HOCTb IPUMEHEHUS MaTe-
MaTUYECKUX METOHOB K
aHaJIU3y U UCCIEIOBAHUIO
MPOLECCOB U SIBJICHUU B

JKCIEPTHOE OLICHUBAHUEBDI-
IIOJITHCHU A HpaKTquCKHX 3a-
JJaHW#, YCTHBIA ONpPOC, TeE-
CTUpPOBAHUE
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MIPUPO/IE U OOIIECTBE;

3Hau€HUE IPAaKTUKU U BO-
IIPOCOB, BO3HUKAIOIIUX B Ca-
MO MaremMaTuke s (op-
MHUPOBaHUSA U Pa3BUTHS Ma-
TEMAaTUYECKOW HAyKH; HCTO-
PHUIO Pa3BUTHUS NOHSITHS YHUC-
Ja, CO3JaHUs MareMaThde-
CKOTO aHaJIu3a, BO3HMKHOBE-
HUS U pa3BUTHS FEOMETPUH;

MMOHUMAET 3HAYEHUE TPaK-
TUKA ¥ BOMNPOCOB, BO3HU-
KaloIluXx B caMOil MaTeMa-
TUKE 111 (HOPMHUPOBAHUS
U pa3BUTUS MaTeMaThye-
CKOW HayKHu;

3HAET MCTOPHUIO Pa3BUTUSA
MMOHATHS YHCJa, CO3JaHMsA
MaTeMaTH4YeCKOTO aHajIu-
3a, BOSHUKHOBEHUS U pa3-
BUTHSI TEOMETPUH;

JKCIIEPTHOE OLICHUBAHMEBBI-
IIOJIHEHUSI IPAKTUYECKHUX 3a-
JJaHWW, YCTHBIM OIIpOC, Te-
CTUPOBaHUE

YHUBEPCAJIBHBIA  XapakTep
3aKOHOB JIOTHMKHM MaTceMaTu-
YEeCKUX PpACCYXKACHHH, HX
IPUMEHUMOCTh BO BCeX 00-
JACTSX YENIOBEYECKOH jies-
TEJIbHOCTH;

[IOHMMAET  YHUBEPCAIb-
HBI XapakTep 3aKOHOB
JIOTUKA MaTeMaTHUYECKHUX
pacCyXJI€HHI, UX NpHUMe-
HUMOCTh BO Bcex o0ua-
CTSAX YEJIOBEYECKOM Jes-
TEIbHOCTH;

SKCIEPTHOE OILICHUBAHUEBDI-
MOJHEHUSI MPAKTUYECKUX 3a-
JJaHWM, YCTHBIA ONIPOC, Te-
CTUpPOBAHUE

BEPOSITHOCTHBIA ~ XapakrTep
pa3IMYHBIX IIPOLIECCOB
OKPY’KArOIIEero MUpa.

OCO3HAeT BEPOSITHOCTHBIN
XapakTep pa3IMYHBIX
IIPOLIECCOB OKPYXKAKOLIETO
Mupa.

JKCIIEPTHOE OLICHUBAHUEBBI-
IIOJIHEHUS IPAKTUYECKHUX 3a-
JJAHWW, YCTHBIM OIIpOC, Te-
CTUPOBaHUE
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