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1. OBIIIASI XAPAKTEPUCTHUKA YYEFHOU JUCIHUATLJIMHBI

OY.10 MATEMATHUKA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl

Huctuumaa OY/1.10 Matematuka BXOAUT B 00111€00pa30BaTeNbHbIA yU4eOHBIH ITUKIT
[TIICC3 kak ob6mas yueOHast JuciuIuInHa (mpodupHas).

PaGouast mporpamma y4eOHOM JUCIHUILTAHBI SBISETCS YaCThIO MMPOTPAMMEI ITOATOTOB-
KM CIIEHUAIMCTOB CPEAHEro 3BeHa Mo crnenuaibHocT 22.02.06 CBapo4HOE MPOU3BOJICTBO.

1.2 LHeab ¥ muiaHupyemble pe3yJbTAThl 0CBOEHUS JUCUMILIUHbI:

CopepxaHue IporpaMMbl HaIpaBJIeHO Ha JJOCTHKEHUE CIEAYIOLIUX LEIe:

— oOecnedyeHue cHOpMUPOBAHHOCTH MPEACTABICHUIN O COLUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHUSI MATEMATHKU;

— obecneueHne chOpMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO U MaTeMaTH-
YECKOT'0 MBIIIUICHHUS;

— o0ecniedyeHue cHOpPMUPOBAHHOCTH YMEHUU MPUMEHSTHh MOJIyYEHHbIC 3HAHUS TpU
pEIIeHUH PAa3IUYHBIX 33/a4;

— obecnieueHne chOpMHUPOBAHHOCTH NPEACTABICHUN O MaTeMaTHKe KakK 4acTh 00-
[IEYEIOBEYECKON KYJIbTYphbl, YHUBEPCAIBLHOM S3bIKE HAyKH, MO3BOJSIOLIEM OINUCHIBATH U
U3y4aTh peajibHbIE MIPOLIECCHI U SBICHMUS.

OcBoenune cofepxaHusi yueOHOW TUCHUIUIMHBI «MaTemaThka» o0ecreuynBaeT JOCTU-
KeHUe 00yJarolUMHUCA CIENYIOIIHUX PE3yIbTaTOB!

JUYHOCMHDBIX.

- c(OPMHPOBAHHOCTH MPEJCTABICHUN O MaTEMAaTHKE KaK YHUBEPCATBHOM SI3bIKE
HayKH, CPEJICTBE MOJICTIMPOBAHUS SIBJIEHUM U IPOLIECCOB, UAESIX U METOJaX MAaTEMaTHKU;

— MOHMMAaHUE 3HAYUMOCTH MATEeMAaTHKHU JAJisi HAyYHO-TEXHHUYECKOTO Mporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K YacTH OOIIeYelOBEYEeCKONH KYIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATHKH, SBOJIIOLIMEN MAaTEMaTUYECKUX UCH;

— pa3BUTHE JTOTUYECKOTO MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOpaKeHHUs, ajro-
PUTMHUYECKON KYIbTYpbl, KPUTUYHOCTH MBIIICHUS Ha YpPOBHE, HEOOXOAMMOM I Oyaymieit
PO EeCCHOHAIBHON JAESTENBHOCTH, JUIsl MPOAOJIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

— OBJIaJICHHE MAaTeMaTUYECKUMU 3HAHUSAMHU M YMEHUSMHU, HEOOXOAUMBIMH B TO-
BCEJIHEBHOW KW3HM, JIJII OCBOCHMSI CMEXHBIX €CTECTBEHHO-HAYUHbBIX JUCLMUIUIMH U TUCLH-
TJTUH POo¢GECCHOHATBHOTO UK, JJIS TTOJYYeHHUsT 00pa30oBaHus B 00JIacTsIX, HE TPEOYIOIINX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTbH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHOM U 00IECTBEHHOM eI TeIbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON TBOPUECKON U OTBETCTBEHHOMN
JeSITEIbHOCTH;

- TOTOBHOCTB K KOJUIEKTUBHOUN paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B 00-
pa3oBaTeNbHO, 0OIECTBEHHO MOJIE3HOM, yueOHO-UCCIe0BaTENbCKOM, MPOSKTHON U IPYTUX
BUJIAX JESATEIbHOCTH;

- OTHOIIEHHE K MPOo(ecCHOHaNbHON AESITETbHOCTH KaK BO3MOXHOCTH y4acTus B
PEIICHUH JIMYHBIX, 00IECTBEHHBIX, TOCYIaPCTBEHHBIX, OOICHAIITMOHAILHBIX MPOOIIeM;
MemanpeomemHuix:

- YMEHHE CaMOCTOSATEIbHO ONPEAEIATh LENU AeSTeIbHOCTH U COCTABIATH IIaHBI
NESTeIbHOCTH; CAMOCTOATEIBHO OCYHIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH JEs-
TEJIbHOCTh; UCIIOJI30BaTh BCE BO3MOXKHBIE PECYPCHI JJI TOCTUKEHUS TOCTABIEHHBIX LIeJIeh U



peanu3anuy TUIAHOB JIeATEIHHOCTH; BRIOUPATH YCIICITHBIE CTPATETUU B PA3IUYHBIX CUTYaI[U-
X

- YMEHHE MPOIYKTUBHO OOIIATHCS M B3aWMOJICHCTBOBATH B MPOIIECCE COBMECT-
HOU JIeSTEbHOCTH, YYUTBHIBATh IMO3UIMU JIPYTUX YYaCTHUKOB JACATEIBHOCTH, dPPEKTUBHO
pa3pemaTh KOHQIUKTHI;

- BJIaJICHHE HaBBIKAMU [MO3HABATEIIHHOM, yUeOHO-HCCIIEIOBATEIILCKOM U MPOCKT-
HOU JICATEIIbHOCTH, HABBIKAMHU pa3pelieHusi MpoOeM; COCOOHOCTh M TOTOBHOCTh K CaMo-
CTOATEITLHOMY IMOWCKY METOJOB DPEIICHUS MPAKTUYECKUX 3a1ad, MPUMEHCHUIO DPA3INYHBIX
METOJ/IOB TIO3HAHUS;

— TOTOBHOCTh M  CIIOCOOHOCTh K  CaMOCTOSITENILHOW — HH(OPMAIIMOHHO-
MO3HABATEIILHON JIEATEIPHOCTH, BKJIIOYAs YMEHHUE OPUEHTHUPOBATHCS B PA3TUYHBIX MCTOYHU-
Kax MHPOPMAIIUHU, KPUTHIECKU OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAIIHIO, MTOITYIaeMYIO
U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIQJICHHUE S3BIKOBBIMHU CPEIICTBAMU: YMEHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pEHHUS, UCIIOJIH30BATh aJICKBATHBIC SI3IKOBBIC CPEIICTBA;

- BIIQJICHUC HABBIKAMH TO3HABATEIILHON pedIeKCHUM KaK OCO3HAHHsI COBepIIae-
MBIX JCHCTBHIA W MBICIUTEIBLHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHI, TPAHUI] CBOETO
3HaHWS W HE3HAHMS, HOBBIX TIO3HABATEIBLHBIX 33J1a4 U CPEIICTB JIUISI UX JIOCTHUIKCHUS;

- I[EICYCTPEMIICHHOCTh B TIOMCKAX W MPUHSATHHU PEIICHUH, COOOPa3UTEIBHOCT U
WHTYUIIUS, Pa3BUTOCTh IMPOCTPAHCTBCHHBIX IMPEICTABICHHIA, CIIOCOOHOCTh BOCTIPUHUMATH
KpacoTy ¥ TApMOHHUIO MUPA;

NpPeoOMemHbIX.

- C(OPMHPOBAHHOCTH TPEJICTABICHUI O MAaTEMAaTUKE KaK YaCTH MUPOBOU KyJIb-
TYpbl U MECT€ MAaTEMAaTHKH B COBPEMEHHOMW ITUBWIIM3AIMH, CIIOCO0AX OMUCAHUS SIBJICHUU pe-
QJIBHOTO MUPA HA MATEMAaTUYECKOM SI3BIKE;

- C(OPMHPOBAHHOCTh MPEJCTABICHUNA O MAaTEMATHYECKHX MOHATHSIX KaK BaK-
HEHIIMX MaTeMaTUYCCKUX MOJISIISIX, TO3BOJISIFOIINX ONMUCHIBATH M U3Y4aTh Pa3HbBIC MPOIIECCHI
U SIBIICHUS; TOHMMAaHUE BO3MOXXHOCTH aKCHOMAaTHUECKOTO MOCTPOCHUS MATEMAaTHIECKUX TE€O-
puii;

— BIIaJICHHE METOAAMH J0Ka3aTelIbCTB M aITOPUTMOB PEIICHUs, YMEHUE UX MPU-
MEHSTh, POBOJIUTH JI0Ka3aTeIbHBIC PACCYK/ICHUS B XOJI€ PEIICHUS 3a/1aY;

- BIIQJICHUE CTaHIAPTHBIMH TPUEMaMHU PEIICHUs PAIlMOHATIBHBIX W HPPaIHo-
HAJTBHBIX, ITOKA3aTeIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUYECKUX yYPaBHEHUH U HEPABEHCTB, WX
CUCTEM; HCIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE AJISl IOUCKA MTYTH
PENICHUS U WLTIOCTPAIMH PEIICHUS] YPaBHESHUI 1 HEPABCHCTB;

- c(OpPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUAX MAaTeMaTHYECKO-
ro aHallM3a U UX CBOWCTBAX, BIaJIeHHE YMEHHUEM XapaKTepU30BaTh MOBeACHHUE (DYHKIIMMA, HC-
M0JIb30BAHNE TIOMYYSHHBIX 3HAHUH JIJIS ONTMCAHUS M aHATTN3a PEATbHBIX 3aBUCUMOCTEH;

— BII/ICHHE OCHOBHBIMHU MOHSTHSIMH O TJIOCKMX M MPOCTPAHCTBEHHBIX T'€OMET-
pudecknx (Urypax, UX OCHOBHBIX CBONCTBaxX; C()OPMHUPOBAHHOCTh YMEHHUS pPaclo3HaBaTh
reoMeTprueckre GUTYPHI Ha YepTexkax, MOJCIAX M B PeaTbHOM MUPE; TPUMEHEHHE N3YICH-
HBIX CBOWMCTB TeoMeTpUUecKuX (puryp u Gopmyn /uis pemieHus TeOMETPUIECKUX 3a1ad U 3a-
Jla9 ¢ IPAKTHYECKUM COJICPIKaHUEM;

- c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MpoIeccax U SBICHUSIX, UMEIOIINX Be-
POSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaTbHOM MHUPE, OCHOBHBIX
MOHSTHSX DJIEMEHTAPHON TEOPHH BEPOSITHOCTEH; YMEHUH HAXOJHUTh W OIICHUBATH BEPOSITHO-
CTH HACTYIUICHHUS COOBITHI B MPOCTEHINNX MPAKTUYECKUX CHUTYAIMSIX U OCHOBHBIE XapakTe-
PUCTHKY CITy4alHBIX BEITHYNH;



- BJIaJICHHE HABBIKAMH UCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpamMM MpU
pelleHny 3ajay.

B pesynbrare ocBoeHUs Y4eOHOU NUCIUTUTHHBI O0YYaIOIIHIACS TOJKEH YMETh!

Anaredpa

- BBINOJIHATE apU(PMETHUYECKUE JICHCTBUSA, cOUeTasi YCTHBIE U MMChbMEHHBIEC TPH-
€Mbl, IPUMEHEHNE BBIYUCIUTEIFHBIX YCTPOICTB; HAXOJUTh 3HAYCHHUS KOPHS HATypabHOU
CTEMEHH, CTEIICHHU C PallMOHAIbHBIM [TOKa3aTeseM, JJorapudma, UCIoIb3ys IpU HEOOX0IUMO-
CTH BBIYUCIUTENbHBIC YCTPOUCTBA; MOJIB30BAThCS OLEHKOW M MPUKUIKONW MPHU MPAKTHYECKUX
pacuerax;

- MPOBOJIUTH N0 M3BECTHBIM (OPMYJIaM M MpaBWiIaM MpeoOpa3oBaHUs OYKBEH-
HBIX BBIPAKCHHW, BKIIOYAIOUINX CTETEHH, pajuKaibl, JOrapu(Mbl U TPUTOHOMETPUUECKHE
byHKIINH,

- BBIUUCIIATh 3HAUYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH, OCYIIECTBIISAS HE-
00XOAMMBIE MTOJICTAHOBKHU M MPE0Opa30BAHUS;

— WCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHUECKOMN JesATEIbHO-
CTH U TOBCEIHEBHOW XU3HU JUIA: MPAKTUYECKUX pacueToB 1o ¢opMyniaM, BKItoyas GopMy-
JBI, COEPIKAIINE CTETCHHU, PAJAUKAaJbl, JIorapu(Mbl U TPUTOHOMETpUYECKHE (DYHKIIMH, UC-
MOJIb3Ysl MPH HEOOXOAMMOCTH CIpPaBOYHbIE MaTepuaibl W MPOCTEHINNE BBHIYMCIUTEIbHBIE
YCTPOMCTBA.

DOyHKIUH U rpauKu

- OTIpeNeNIATh 3HAa4eHHWE (YHKUIMU 10 3HAYCHUIO apryMeHTa IMPH Pa3IHYHBIX
croco0ax 3aganus (HyHKIHH;

— CTPOUTH TpapUKU U3YUYEHHBIX (YHKIUI;

- OINMCHIBATh 10 IpauKy MOBEACHUE U CBOICTBa (YHKIUI, HAXOAUTH MO rpa-
¢uKy ¢hyHKIMM HanOOJBIINE M HAUMEHBIINE 3HAYCHUS;

— pelats ypaBHEHUs, MPOCTEHUIIINE CHUCTEMbl YpPaBHEHHI, UCIOIB3Ys CBOMCTBA
byHKIMI 1 UX TpaduKu;

- HCII0JIb30BaTh NMPUOOPETEHHBIE 3HAHNUS M YMEHUSI B PAKTUYECKOU JesITeNbHO-
CTH U IMOBCEJHEBHOM >KM3HM JUISl: ONMMCAHHUS C MOMOULIbI0 (QYHKIUI pazIUYHBIX 3aBHUCHMO-
CTEM, MpeCTaBIeHus UX rpauyecku, MHTepIpeTaluu rpapHKoB.

Hauyana mareMaTH4yeckoro aHajimsa

- BBIUUCIIATh MPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIUI, MCIIONB3Ysl CIpaBOYHbIE
MaTepHabl;

- UCCIIEI0BaTh B MPOCTEUIINX CilydasX (PyHKIHMH HAa MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIIME U HAMMEHbIINE 3HaYeHUs! QYHKIUHN, CTPOUTh I'paKK MHOTOUYJIEHOB C UCHOJb-
30BaHMEM anmapaTa MaTeMaTHYECKOro aHAIIN3a;

- HCI0JIb30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOH e TeNIbHO-
CTH U TOBCEIHEBHOW >KU3HM JUIS: pELICHUs NPUKIATHBIX 3a]1a4, B TOM YHUCIIE COLMAIbHO-
HKOHOMHMUYECKUX U (PU3NUECKUX, HAa HauOOJIbIINEe U HAMMEHBIINE 3HAYEeHUs, Ha HaXOXKICHUE
CKOPOCTH M YCKOPEHHUSI.

YpaBHeHHUs M HEPABEHCTBA

- pelarh palMoHaNbHbIE, MMOKa3aTeIbHble U JIOTApU(PMUUYECKHE YPAaBHEHUS U
HEpPaBEHCTBA;

- COCTaBJISITh YPaBHEHUS MO YCIOBHIO 3aJ]auu;

- WCIOJIb30BaTh /ISl MPUOJIMKEHHOTO PELIeHUs] YpaBHEHUM U HEPaBEHCTB Irpa-
buyeckuit meron;

- n300pakaTh Ha KOOPJUHATHOW ITUIOCKOCTH MHOKECTBA PELICHUH MPOCTEUIINX
YpaBHEHHMH U UX CUCTEM;
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— UCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS M YMEHHUS B TIPAKTUYECKON JCSITENbHO-
CTH U TOBCEIHEBHOI >XM3HU JJIsi: TIOCTPOEHUS M MCCIEeNOBAaHUS MPOCTEUIINX MaTeMaThye-
CKHUX MOJICJICH.

1eMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUH BEPOATHOCTEM

— pemarh npocreiiimne KOMOMHATOPHBIE 3aJ]a4d METOAOM Iepedopa, a TaKkxke ¢
WCIIOJIb30BaHNEM M3BECTHBIX (hOPMYIT;

- BBIUUCIIATH B MPOCTEUIINX CITy4asix BEPOATHOCTH COOBITUI Ha OCHOBE IMOJICYE-
Ta YKCIIa UCXOJI0B;

— WCIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS M YMCHHS B TIPAKTUYECKON JCSITEIHHO-
CTU ¥ TIOBCEAHEBHOM >KM3HU JJI aHAJIW3a PEaJbHBIX YMCIOBBIX JAHHBIX, MPEICTABICHHBIX B
BUJIE IUarpaMM, rpauKoB;

— aHann3a MHOOPMAIMH CTATUCTHYECKOTO XapaKTepa.

I'eomerpus

- pacrno3HaBaTh Ha YepTekKax U MOJENSIX MPOCTPAHCTBEHHBbIE (OPMBI; COOTHO-
CUTh TPEXMEpHBIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

- OMHCHIBATh B3AMMHOE PACIIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

— aHAJIM3UPOBATh B MPOCTEHIINX CIIydasx B3aUMHOE PACIONOKEHHE 0OBEKTOB B
MIPOCTPAHCTBE;

- M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIBIE TEJIA; BBITOJHATD YePTECIKU
10 YCJIOBUSIM 3ajiay;

— peuars IMIaHUMETPUYECKHE M TMPOCTEUIINe CTepeOMETpUUYECKUe 3aladyd Ha
HAXO0XJ/ICHUE T€OMETPUUYECKUX BEMYHH (IJIMH, YTIIOB, IUIOMIAeH, 00beMOB);

- WCIIOIb30BaTh MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a7ad IUTAHUMETPUUECKHE
(haKTbl 1 METO/IBL;

— MIPOBOAMTD TOKA3aTEIbHBIE PACCYKICHHS B XOJI€ PELICHUS 3a7a4;

— WCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUSI B MPAKTHUECKOHN JIeATEIbHO-
CTH ¥ TIOBCEHEBHOM KU3HU IS

— uccienoBaHus (MOJICTHUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYyalluid Ha OcC-
HOBE M3yYEHHBIX (JOPMYI U CBOHCTB GUTYD;

- BBIYUCIICHHS] O00BEMOB M TUIOMIAJEH TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX T
MIPU PEIICHUH MPAKTUYECKUX 3a7a4, UCTIOb3Yys PH HEOOXOAMMOCTH CIPABOYHUKH U BBIYUC-
JUTEIbHBIE YCTPOKCTBA.

B  pesynprate ocBOE€HHMS ~ y4yeOHOM  OUCHUIUIMHBI  OOydarolIuMCs  JTOJKEH
3HATH/IIOHUMATD:

- 3HaYEHNWE MATEeMAaTHYEeCKOW HAyKH JUIsl PEIICHHS 3a/1ay, BOSHUKAIOIIMX B TEOPUU U
MPaKTUKE; IIUPOTY U B TO KE BPEMSI OrPAaHUYECHHOCTh NMPUMEHEHHS] MAaTEMAaTUYECKUX METO-
JIOB K aHAJIU3Y U UCCJIEI0BAaHUIO IPOLIECCOB U SIBJICHUH B MPUPOE U OOIIECTBE;

- 3HAQUYEHHE MPAKTHUKU U BOMPOCOB, BOZHUKAIOIIMX B CaMOW MaTreMaTuke Uit popMu-
pOBaHUS ¥ Pa3BUTHUSI MATEMATUUYECKOW HAYKU;, UCTOPHUIO PA3BUTHUS MOHSATHUS YHCIIA, CO3/IaHUS
MaTEeMaTUYeCKOro aHalln3a, BOSHUKHOBEHUS M Pa3BUTHUSI TEOMETPUU;

- YHUBEpCAIBHBIM XapakTep 3aKOHOB JIOTUKH MAaTeMAaTHUYECKUX PACCYKICHHM, WX
MPUMEHUMOCTH BO BCEX O0JIACTSAX UETOBEUYECKOU JIEATEIHHOCTH;

- BEpOSITHOCTHBIN XapaKkTep pa3IMIHbBIX MPOIECCOB OKPYKAIOIIET0 MUPA.

1.3 KosinuecTBO 4YacoB Ha OCBOEHHE MPOrPaMMBbI y4eOHOI TUCIMIIJIMHBI:
MaKCUMaJIbHOU y4eOHOU Harpy3ku oOyuatorierocs 234 gaca, B TOM 4YHCIIE:
00s13aTeNbHON ayJIUTOPHOM yu4eOHOM HAarpy3KHu oOydatomnierocs 234 Jaca;
TEOPETUYECKHX 3aHATHI 78 yacos,;

MPaKTUYECKHX 3aHsATHi 156 Jacos.
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIMHBI

2.1 O0bem yyeOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bun yaeOHO# paboThI O0Bem B yacax

O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 234

B TOM YHUCJIC:

TEOPETHYECKOE 00yUeHHe 78

156

MPAKTUYCCKUC 3aHATUSA

Ilpomesicymounas ammecmauyusn 6 ghopme 3K3amMeHa




2.2. TemaTnueckuii nIaH u copep:xkanne yueoHoi gucunmnasl OYJ1.10 MATEMATHUKA

HaumenoBanue Coaepixanue yueOHOro MaTepuaa, NpaKTHYeCKue 3aHATHS O6bem
pa3/ieJioB M TeM 4acoB
1 2 3
1 | MaremaTuka B Hayke, TEXHHKE, SJKOHOMHKE, HHPOPMALMOHHBIX TEXHOIOTUAX U MPAKTUYECKOHN Jies-
Beenenue tenpHOCTH. Llenu u 3aa4um u3yueHus: MateMatuku npu ocBoenuu npodeccuit CIIO u cnenunanbHo- 2
creit CIIO.
Pa3nen 1. Anredpa 31
Coaep:xanue yue0HOro MaTepHaJia
1 | Llensle u pannoHaJIbHbIE YUCIIA.
2 | JleficTBUTENILHBIE YHCIIA. 2
3 | [IpubnmkeHHbIC BBIYMCICHHMS.
Tema 1.1.
PasBiTHe HOMSTHS O 4 | KoMmuieKcHbIE UncIa.
_— IlpakTHyeckne 3aHATHA _ 6
1 | Apudmernueckue neiicTBUS Ha/I YHCIAMHU. 2
2 | HaxoxneHue npuOIMKEHHBIX 3HAYSeHUH BEJIMYUH M MOTrpeIHocTell BeIYMCIeHUs (aOCOIIOTHON U OT- 2
HOCHUTEIIbHON)
3 | CpaBHeHHE YHCIIOBBIX BBIPAKEHHH. 2
Coaep:xanue yueOHOro MaTepHaJia
1 | KopHu HatypanbHOM cTeNeHU U3 Yncia U UX CBOWCTBA.
2 | CreneHu ¢ pallMOHAIbHBIMU NIOKA3aTesIMM, UX CBOMCTBA.
3 | Crenenu ¢ AeWCTBUTEIBHBIMH ITOKA3aTENISIMU, UX CBOMCTBA.
4 | Jlorapugwm. Jlorapudm uuca. 3
Tema 1.2. 5 | OcHoBHOE joTaprMUIECKOE TOXKIECTBO.
Kopuu, crenenu u jo- | 6 | Jlecsatnunple u HarypanbHble Jorapudmel. [IpaBuna nefictBus ¢ norapudmamu. [lepexon k HOBoMy
rapugmel. OCHOBAHMIO.
7 | IlpeoOpa3oBanue anredpanyeckux BbipaxeHHi. [IpeodpazoBanue panuoHaIbHBIX, UPPALIMOHAIBHBIX
CTENEHHBIX, TOKA3aTEIbHbIX U JIOTapu(MHUUECKUX BbIPAKEHUH.
IIpakTHYecKue 3aHATHS 20
1 | Beluucnenue u cpaBHeHHe KOpHel. BelnonHeHne pacyeToB ¢ paiuKaJaMHy. 2
2 | Pemenne uppannoHanbHBIX YpaBHEHUH. 2




3 Haxoxnenue 3HaueHnil CTeneHen ¢ palmoHaIbHbIMU MTOKa3atessiMu. CpaBHEHHE CTEIICHEH. 2
4 | TIpeoOpa3zoBaHMe BBIpAKEHUI, COEPKAIUX CTeNeHH. PelieHne nokasaTebHbIX YpaBHEHU. 2
5 Pemenue npukiaaHbIx 3ama4. 2
6. | Haxoxnenue 3HaueHHi jorapugma mno npous3BoIbHOMY OCHOBaHHUIO. [lepexos OT 0JHOr0o OCHOBaHUS 9
K IPYTOMy.
7. | Boruncnenue u cpaBHEHHE JOTapu(pMOB. 2
8. | JlorapudmMupoBaHue U NOTCHIIMPOBAHUE BHIPAKCHUH. 2
9. | IlpubGnu>xeHHbIe BHIYUCICHHS M PEIICHUS MPUKIIATHBIX 3a7ay. 2
10. | Pemenue norapupMu4ecKux ypaBHEHHH. 2
Pa3nes 2. OcHOBbI TPMTOHOMETPHH 29
Coaep:xanue yue0HOro MaTepHaJia 1
Tema 2.1. OcHoBHbie | 1 | Panuannas mepa yrna. Bpamarensnoe nemkenue. CHHYC, KOCHHYC, TAHT€HC M KOTAHT'E€HC YHCIIA.
NOHATHSA IIpakTHYecKue 3aHATHS 2
1 \ Panuanuplii METO M3MEPEHUS YIIIOB BPAIIEHHsSI U CBA3b C IPAyCHOIN Mepoil. 2
Coaep:xanue yueOHOTo MaTepHaJia
1 | ®opmynsl npuBeneHus. Dopmynsl yaBoeHus. DopMyIbl MOJIOBUHHOTO Y. 1
Tema 2.2. OcHoBHble | 2 | DOpMyYIIBI CIIOKEHHUSL.
Tpuronomerpuyeckue | [lpakrnyeckue 3aHsTHsA 4
TOXKIEeCTBA 1 | OcHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. 1
2 | ®opMyIbl CIOXKEHHUS. 1
3 | ®opmyIbl YABOEHHUS. 2
Conep:xanue yueOHOTro MaTepuaJia
Tema 2.3. TpeoGpaso- 1 E}I:.eo6paSOBaHI/IC CYMMBI TPUTOHOMETPUUYECKUX (PYHKIMA B MPOU3BEICHUE U MPOU3BEICHHUSI B CyM- 1
BaHUA MPOCTEHIIIX 175 BripaxkeHue TpuroHoMeTpudecknx (QyHKIUH Yepe3 TAaHreHC MOJOBHHHOTO apTyMEHTa.
TPUTOHOMETPUYECKUX
BBIpaKeHHil IMpakTHyecKue 3aHATHS _ 8
1 | TlpeoOpa3oBaHyie CyMMBbI TPHTOHOMETPHUECKUX (PYHKIIMIA B IPOU3BEICHHUE. 4
2 | Ilpeobpa3zoBaHue MPON3BEICHIS TPUTOHOMETPUIECKHIX (DYHKITUN B CYMMY. 4
Tema 2.4. Tpurono- | CoaepkaHue yueOHOro MaTepuaJia
Merpuueckue ypaB- |1 | [Ipocreiiime TpuroHoMeTpudecKue ypaBHEHUSI. 2
HeHUs 1 HepaBeHcTBa | 2 | [IpocTeitmue TpuroHomerpuyeckre HepaBeHCTBA. OOpaTHBIE TPUTOHOMETpHUYECKUE QYHKIMH. ApPK-
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CHUHYC, apKKOCHHYC, apKTaHT€HC.

IpakTHYyecKue 3aHATHS 10
1 | IIpocreiiiye TpUrOHOMETPUYECKHE YPABHEHUSI. 4
2 | [IpocTeiinie TPUroHOMETPUYECKHE HEPABEHCTBA 4
3 | OGpaTHble TPUTOHOMETPUYECKUE PYHKIIMU: APKCUHYC, AaPKKOCUHYC, apKTAHI€HC. 2
Pa3nes 3. @yHKkuuu, MX CBOMCTBA M rpaguKu 18
Copaepxxanue yueOHOIro MaTepuaJa
1 | ®ynkuuu. O6nacTh onpeeneHust U MHOKECTBO 3HaUeHU; rpauk QyHKIUH, TOCTpOEeHUE rpaduKoB
(GyHKIWH, 33IaHHBIX PA3IMYHBIME CITIOCOOaMHU.
CpoiictBa (QyHKUMH. MOHOTOHHOCTb, YE€THOCTb, HEUETHOCTb, OTPAHUYEHHOCTb, MEPUOJAUYHOCTb.
[TpomexxyTku Bo3pacTaHusi U yObIBaHUS, HAaHOOJIbIIEEe U HAUMEHbIIEe 3HAUCHHSI, TOUKH SKCTPEMYyMa. 1
I'padpuueckas unrepnperanus. [Ipumeps! GyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peabHbIX IIpoleccax U
ABICHUSIX. Apudmerndeckue onepanuu Haa GyHkuusMu. CroxxHas QyHkus (kommosuius). [lons-
Tema 3'}‘ PDyHxumm, THE O HENIPEPBIBHOCTH (DYHKIIHU.
HX CBOMCTBA M TPA- | 5 OO6patubie ¢pyakuu. O0MacTh OompeelieHrs U 00JIacTh 3HaYeHM oOpaTHOU GyHKIMH. ['paduk 06-
hukcn paTtHOI QyHKIMH.
IIpakTHyecKue 3aHATHSA 8
1 | IIpumepsl 3aBUCUMOCTEH MEXy MEPEMEHHBIMU B peajbHBIX MpoIeccaX M3 CMEXHBIX JAUCIUIIIUH. 2
[Toctpoenue u urenue rpadukoB QyHKIUH.
2 | O6paTHble PYHKIIUHN U UX TpapUKH. 2
3 | IlpeoOpazoBanus rpaduka GyHKINH. 2
4 lMapmonunueckue xonedanus. [Ipuknaaubie 3a1aun. 2
Conep:xanue yueOHOTro MaTepuaJia
1 | Onpenenenust GyHKIMI, UX CBOWCTBA U rpaQUKU.
Tema 3.2. CTeneHHble, " >
2 | IIpeobpazoBanus rpadukoB. [lapannensHplil epeHoC, CHMMETPHS OTHOCUTENIBHO OCeil KOOpAMHAT U 1
TIOKA3ATEILHPBIC, 10 CUMMETpHUsl OTHOCUTEJIBHO Hayaja KOOPAMHAT, CHMMETPUSI OTHOCUTEIBHO MPSIMON Y = X, pacTsixke-
rapupmMuyecKue u o
TPHIOHOMETpHUECKHE HUE U C)KAaTHE BJIOJIb OCEH KOOPJMHAT.
by, ObpaTHbIe IpaKkTHYeCcKHe 3aHATHS _ - _ _ 8
IPHIOHOMETPHIECKHE 1 HCCJ‘I?[{O]E%).HI/IC (I)YEIKHPII/I- CBoiicTBa JMHEWHOW, KBaJpaTHYHOM, KyCOUHO-HHEHHON 1 poOHO-
- nuHelHoW ¢yHkuuii. HenpepeiBHble 1 niepuoandeckue Gynkmnun. CBoiicTBa U rpad)Mku CHHYCa, KO- 6
CHHYCA U KOTAHTEHCa.
2 | OGpaTHBIC TPUTOHOMETPUYECKUE (DYHKIIHH. 2
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Pa3znen 4. YpaBHeHUs1 1 HEPABEHCTBA

20

Con

CpKAHUC yqeﬁnoro MaTepuaJjia

1 | YpaBHeHus u cucteMbl ypaBHEHUH. PannoHanbHble, MppalMOHaIbHbIE, [T0Ka3aTeIbHbIE U TPUTOHO-
METPUUYECKUE YPABHEHUS U CUCTEMBI. 1
2 | PaBHOCUIBHOCTb YpaBHEHH, HEPABEHCTB, CUCTEM.
OcCHOBHBIE ITPUEMBI UX pELICHUs (Pa3I0KEHUE HA MHOXKUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, 101~
Tema 4.1. YpapHenus CTaHOBKA, IpaMIeCKUl METOI).
W CHCTEMBI ypaBHe- IIpakTHyeckue 3aHATHSA 10
HHH. 1 | Kopnuu ypaBHenwuii. PapHocunbHOCTh ypaBHeHHil. [Ipeo6pasoBanne ypaBHEHUH. 2
2 | OcHOBHbIE ITPUEMBI PELICHHsI YPAaBHEHUH. 2
3 | Pemenne cucrem ypaBHEHUIA. 2
4 | Iloka3artenbHble, TorapuMUUEcKue ypaBHEHUs 2
5 | Tpuronomerpuueckue ypaBHEHHUsI 2
Coaep:xanue yue0HOro MaTepHaJia
1 | HepaBencrBa. Pannonanbuble, MppalluOHaIbHbIE, T0KA3aTEIbHbIE U TPUTOHOMETPUYECKUE HEPABEH- 1
Tema 4.2. HepaBen- %TBa'
CHOBHbIE IIPUEMBI PEIICHUs HEPABEHCTB.
crea. IIpakTHYecKue 3aHATHS 4
1 | Iloka3arenbHble, JorapuMuyecKue HEpaBeHCTBA 2
2 | TpuroHoMeTpUYeCcKHe HEPAaBEHCTBA 2
Conep:xanue yueOHOTro MaTepuaJia
Tema 4.3. Ucnioan3o- | 1 | Mcnons3oBaHue cBOMCTB U rpadukoB GyHKIUN IIPU pEeLICHUH ypaBHEHUI U HepaBeHCTB. MeToa 1H-
BaHHUE CBOWCTB H TEPBAJIOB. 2
rpagpukoB GyHKUMA N300paxeHne Ha KOOPIUHATHON TIIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUN U HEPABEHCTB C ABYMS
NPH pelieHNH yPaB- IIEPEMEHHBIMHU U UX CHCTEM.
HeHui U HepaBeHCTB. | [IpakTuuyeckue 3aHATUS 2
1 | Mcnonw3oBauue cBONCTB U rpadukoB QYHKIMIA JUIsl pEIICHNS YPABHEHMII U HEPABEHCTB. 2
Pa3nes 5. KomOMHaTOpHKAa, CTATHCTHKA U TEOPHS BEPOSITHOCTH 28
Tema 5.1 Conep:xanue yueOHOTo MaTepHaJia
JjeMeHThbl kKOMOUHA- | 1 | OcHOBHbIE MOHATUS KOMOMHATOPUKHU: TIEPECTAHOBKH, 33Ja4M Ha MOJACYET YHWCIa pa3MEIIeHUH, e- 8
TOPUKH pECTaHOBOK, coueTaHuil. Perenne 3a1au Ha nepe6op BapHaHTOB.

12




2

‘ ®dopmymna bunoMa Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 dunmeHToB. Tpeyronpauk [lackas.

IIpakTHYecKue 3aHATHS 6
1 | Ucropus pa3BuTHs KOMOMHATOPUKH,E€ POJIb B PA3JIMYHBIX chepax 4eI0BEUECKOH JKU3HEIETENbHO-
cru. IlpaBuna komOuHaropuku. Pemenne koMOMHATOPHBIX 3aaa4. Pa3Menienus, coueTanus U mepe- 2
CTaHOBKH.
2 | bunom Hetorona u tpeyronpnuk Ilackans. 2
3 [Ipuknagueie 3a1a49m. 2
Coaep:xanue yue0HOro MaTepHaJia
1 | CobbITHe, BepoaTHOCTH COOBITHS. CII0XKEHNE M YMHOKECHHE BEPOSITHOCTEH 4
2 | IloHatue o HE3aBUCUMOCTH COOBITHH. JluckpeTHas ciydaiiHas BeJIMUYMHA, 3aKOH €€ PacHpeiesCHHs.
Tema 5.2. UncoBble XapaKTEPUCTUKU AUCKPETHOM ciydaiiHOW Benn4uuHbl. [loHATHE 0 3aKOHE OOJIBIIIUX YHCETI.
diemeHThI Teopun | [lpakTHyeckue 3aHATHS 6
BePOSITHOCTH 1 Knaccuueckoe omnpenenenue BepossTHOCTH. CBOWCTBA BEPOSTHOCTEH, TEOpEMa O CyMME BEpOSTHO- 9
cteil. Cl10’)keHHEe U YMHOKEHUE BEPOSTHOCTEH.
2 | Beruucienue BepOSTHOCTEH. 2
3 | [lpuxmagHble 3a1a9H. 2
Coaep:xanue yue0HOIro MaTepHaJia
T 1 | IlpeacraBnenue naHHBIX (TaONMIIBI, JUArpamMmbl, rpaduKu), TeHEpalbHas COBOKYITHOCTh, BBIOODKA, 5
eMa 5.3. cpeanee apudmernyeckoe, Meauana. IloHsaTHe o 3agadyax MaTeMaTH4YeCKOM CTaTHCTUKU. Pemenue
3‘HeMeHUTH marema- MIPaKTUYECKHX 3a]]a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
THHCCIKOM CTaTHCTHIH IIpakTHYecKue 3aHATHS 2
1 ‘ [IpencraBnenue YMcnoBbIX AaHHBIX. [IpuKiagHble 3agaun 2
Pa3nen 6. Hauajia maTeMaTHUYeCKOI0 aHAJIN3a 48
CopaepxxaHue y4yeOHOIro MaTepuasa
1 | Croco6bl 3a1aHus], CBOMCTB YHCIIOBBIX MOCIIEOBATEIbHOCTEH.
2 | [lonarue o mpenene mocienoBarenbHOCTA. CyIeCTBOBaHUE Tpe/eina MOHOTOHHOW OTpPaHWYCHHOU 2
Tema 6.1. ITociaenoBa- IIOCJIEJOBATEIIFHOCTHU
TeJIbHOCTH 3 | CymmupoBaHHe MOCiie0BaTeNIbHOCTEH. beckoHedHO yObIBaroImas reoMeTpudeckast Iporpeccust U ee
CyMMa.
IIpakTHYeckHe 3aHATHA 4
1 | YucnoBas nocieaoBaTeNbHOCTh, CIIOCOObI €€ 33aHusl, BBIYUCICHUS YWICHOB MOCJIE0BAaTEIbHOCTH 2
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2 \ IIpenen nocnenoBaresibHOCTU. beckoHeuHO yObIBaoIasi reOMeTpUYecKas IpOrpeccusl. 2
Copnepxxanue yueOHOIro MaTepuasa
3 | Ilonsatue o npou3BOHOM, ee reoMeTpudeckuii u gusnueckuil cMpicia. IIpon3BonHas 31eMEeHTapHBIX
(GyHKIHH.
4 | YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKITUU
5 | Ilpon3BoaHble CyMMBI, pa3HOCTH, IPOU3BEIEHNUS, YACTHBIE.
6 | [Ipou3BosHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHUH. 12
7 | IlpuMeHeHre NPOU3BOIHON K UCCIIETOBAHHIO (DYHKIMI U OCTPOCHUIO I'PaHKOB.
8 | IlponsBoanbIe 0OpaTHBIX QYHKIUH M KOMIIO3UIIUH (DYHKITHIA.
Tema 6'2}'1511)0“3]30”- 7 | IIpumeps! UCTIONIB30BaHUS IPOU3BOJHOM AJIS HAXOXKACHUS HAWTYUILEro pelieHns MpUKIAAHbIX 3a/a-
qax.
8 | Bropas npou3sBo/iHasi, €e reOMeTpUYeCKUi U PU3MUECKUI CMBICIL.
9 | HaxoxneHne CKOpoCTH sl Iporecca 3a1anHoro GopMyioi u rpadukom.
IlpakTHyeckne 3aHATHA 10
1 | MexaHuueckuil 1 reoMeTpUUYECKUI CMBICI TPOU3BOAHON. YpaBHEHHE KacaTeJbHOU B 00IEeM BHIE. 4
2 | lpaBuna u popmynsl nuddepeHnnpoBanms, TaOIMIIA TPOU3BOIHBIX YIEMEHTAPHBIX (DYHKITHIA 2
3 | UccnenoBanue ¢yHKUMHA ¢ MOMOUIbIO Mpou3BogHON. HaxoxkaeHne HamOONbLIero, HaMMEHbBIIETO 4
3HAYEHUS U SKCTPEMAIbHBIX 3HAUYEHUN (YHKIIHH.
Conep:xanue yueOHOTro MaTepHaJia
1 | IlpumeHeHue OlpeIeIeHHOI0 HHTErpaia JAJisl HAXOXA€HUS IO Id KPUBOJIIMHEHHON Tpanenun. 12
2 | ®opmyna Herorona-Jleitbuauma.
Tema 6.3. Ilepoo6- | 3. | [IpumMepsl npuMeHeHHs HHTErpajia B GU3UKE U TEOMETPHH.
pasHasi u uHTerpaya | [lpakTuyeckue 3aHATHS 8
1 | Murerpan u neppooOpasHasi. 2
2 Teopema Herotona-JleliOuua. 2
3 | [IpumeHnenne wHTErpaja K BBIYUCICHHIO (PM3MUECKUX BEJIWYHH U IUIOMIAEH. 4
Pasnen 7. 'eomerpus 58
Coaep:xanue yueOHOro MaTepHaJia
Tema 7.1. 1 | B3auMHoe pacnonoxeHue ABYX MPSAMBIX B HpocTpaHcTBe. [lapanienbHOCTh MPSMOM U MIIOCKOCTH.
IIpsiMble u MI0CKOCTH [Tapaju1eIbHOCTB IIOCKOCTEH. 6
B IIPOCTPAHCTBE 2 | [leprieHAMKYISAPHOCTH MPSIMOM M TUIOCKOCTH. [IepIeHIuKyYIIsIp U HAKJIOHHAS. YTOI MEXKIy TPSIMON H
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IJIOCKOCTBIO. JIBYrpaHHBIA yroyl. YTos Mexay IIockocTsMu. [leprneHauKyIsspHOCTh ABYX IUIOCKO-
CTEN.

I'eomerpuueckue npeodpa3oBaHusl MPOCTPAHCTBA: NapaJlIeIbHbIN IEPEHOC, CAMMETPUS OTHOCUTENb-
HO iockocTu. [lapamiensHoe npoektupoBanue. [lnomans oproronansHoi npoekiun. M3o0paxenue
IIPOCTPAHCTBEHHBIX (PUTYD.

IIpakTHYeckHe 3aHATHA 14
1 | IIpu3Haku B3aMMHOIO PacIONIOXKEHUS MPSAMBIX. YTOJd MEXIy HpsAMbIMU. B3aumuoe pacronoxxeHue 5
HPSIMBIX U IIJIOCKOCTEH.
2 | lleprieHAMKYNSp M HAKJIOHHAs K MJIOCKOCTU. YTOJ MEXY NPSIMOM M MJIOCKOCTBIO 2
3 | Teopembl 0 B3aMMHOM PacHOJI0KEHUHU MPSIMOU M IIIOCKOCTU. Teopema 0 Tpex mepreHIuKyIsIpax. 2
4 | Ilpu3Haku U cBOWCTBA NapauIEIbHBIX U MEPIEHAUKYISIPHBIX IIJIOCKOCTEH. 2
5 | PaccTosiHue OT TOYKH A0 MJIOCKOCTH, OT MPSMOM 0 MJIOCKOCTH, PACCTOSIHME MEXAY IIIOCKOCTSAMH, 4
MEX]y CKPEIMBAIOIINMUCS MPSIMBIMHU, MEXK]Ty TPOU3BOJILHBIMU (PUTYpaMH B ITPOCTPAHCTBE.
6 | [lapamnenbHoe MpOEKTHPOBaHKME M €ro cBoiicTBa. Teopema o IUIOMIAM OPTOTrOHAIBHOM MPOEKIUH 5
MHOTOYTOJIbHUKA. B3anMHOE pacrioyioskeHue MpOCTPAHCTBEHHBIX (PHUTYD.
Conep:xanue yueOHOT0 MaTepHaJia
1 | Bepumnsl, pebpa, rpaHu MHOrorpaHHuKa. Pazseprka. MHororpaHHusle yribl. Beimykibsie MHOrOrpaH-
Huku. Teopema Dilnepa.
2 | lIpm3ma. [psimas u HakmonHas npusma. [lapamnenenunen. Ky6. [MTupamuna. [IpaBunbsHast mupamua. 6
Yceuyennas nupamuga. Terpasap
Tema 7.2. 3 | Cummerpus B kyOe, B mapajuiesienurnesie, B npusme u nupamuae. Cedyenus Kyba, IPU3MbI B IIHPAMH-
MHuororpanHuKu
bl
4 | TlpencraBieHue o MpaBUWIBHBIX MHOTOTPAHHUKAX (TETpadipe, Kyde, OKTaspe, JoIeKadape).
IIpakTHYecKHe 3aHATHS 4
1 | Paznuunblie BUIbI MHOTOrpaHHUKOB. VX n3obpaxenus. CeueHusi, pa3BepTKU MHOTOTPAHHUKOB 2
2 | Buagsl cummerpuii B ipoctpancTBe. CUMMETpUsT MHOTOTPaHHUKOB. 2
Coaep:xanue yueOHOro MaTepHaJia
1 | Hununap u xonyc. YcedeHHbIN KOHYC. OceBble CEUEeHHUs U CeUeHUs, MapajieIbHble OCHOBAHUIO. 4
Tema 7.3. Tesa u no-
2 | lap u cdepa, nx ceuenus. KacarenbHas TIIOCKOCTH K cepe
BEPXHOCTH BpallleHHUA
IIpakTHYecKHe 3aHATHS 2
1 ‘ CumMMeTpus Tl BpalleHusl. 2
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Conep:kanue y4eOHOT0 MaTepHuaJia

1 | O6wem u ero usmepenue. MaterpansHas Gopmyna oobema. @opMyiibl o0bemMa Kyda, MpsSIMOYTOIbHO- 5
Tema 7.4. U3mepeHus ro napajuiesenunea, Ipyu3Mbl, LWIMHAPA U KoHyca. PopMyiibl o6beMa 1mapa 1 IIomaam chepsl.
B reoMeTpHuH 2 | llopoOue tes. OTHOIIEHHE IIOUIAIeH TOBEPXHOCTEH U 00bEMOB MOT00HBIX TEIL.
IlpakTHyeckne 3aHATHA 10
1 | Brruucnienue miomazei 1 00beMoB. 10
Conep:kanue y4eOHOT0 MaTepuaJia
1 [IpssmoyronbHast (AexapToBa) CUCTEMa KOOPAMHAT B IpocTpaHcTBe. DopMylia pacCTOSHUS MEXITY
JBYMs TOUKaMH. Y paBHEHHE cepbl, INIOCKOCTH U IPSIMOIL.
2 | Bekropel. Moaynb BekTopa. PaBeHCTBO BekTOpOB. Cil0K€HHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 2
grcyo. Pa3nojkeHne BeKTopa Mo HampaBJIeHUsIM. YT0JI MeXIy BekTopam. [Ipoekiust BeKTopa Ha 0Ch
3 | Koopaunatel Bektopa. CkansipHOe Npou3Be/ieHHe BEKTOpoB. crnonb30Banne KOOpIMHAT U BEKTOPOB
Tema 7.5. Koopauna- IIPH PEIICHUN MaTeMaTHYECKUX U MPUKIATHBIX 33]a4.
THIH BEKTOPLI IlpakTHyeckne 3aHATHS 8
1 | JleiicTBus ¢ BekTOopaMu. JlekapToBa crucTeMa KOOPJIMHAT B TPOCTPAHCTBE. 2
2 | YpaBHEHHUE OKPY)KHOCTHU, Cephl, IIIOCKOCTH. 2
3 | Paccrosinue Mexmy Toukamu. J[eHCTBHSI ¢ BEKTOpaMH, 3aJaHHBIMH KoopanHaTaMu. CKaJIsIpHOE MPo- 5
U3BEJICHHE BEKTOPOB.
4 | BekTOopHOE ypaBHEHHE MPSIMOM U MIOCKOCTU. Vcriob30BaHNe BEKTOPOB MPH J10Ka3aTEIbCTBE TEOPEM 5
CTepEOMETPHH.
IIpoMeskyTouHasi aTTecTanust (3K3aMeH)
Bcero 234

TemaTuka HHAUBUAYAJBbHBIX IPOCKTOB

CoNoO~LNE

OOBEeMBI U TIJIOMIAIN TOBEPXHOCTEN MTPABUIILHBIX MHOTOTPAHHUKOB U TEJ BPAIICHHUS.
Matematuueckuid OMIbSPA.

['eomerpuueckue GopmMbI B HICKYCCTBE.

['eomeTpuyeckue MOJENN B €CTECTBO3HAHUU.

KommekcHple unciia 1 X pojib B MATEMaTHKE.

CumMMeTpust B IpUPOJE.

3araaku [Tuknouas.

duHaHCOBas MaTeMaTHKa.

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

Marematrka 6e3 hopmyI1, ypaBHCHUI U HEPABEHCTB.
WHTerpan u ero npuMeHEHHE B )KU3HH YETIOBEKA.
I'padsl 1 UX HCTIOTB30BAHHE.

MatpuyHas anreOpa B 3KOHOMHUKE.

JlepeBo 3HaHui (anredpa).

3aragKy TUpaMu/bl.

Benukue oTKphITHS (MaTEMATHKH ).

Bupycs! u 6akrepun (I'eomerpuueckas popma, pacojokKeHHe B IPOCTPAHCTBE, POCT YUCIEHHOCTH).
3aaun MexaHu4YecKoro npoucxoxaeHus. (I'eomerpus Macc, S3KCTpeMalibHbIE 33/1a4H).

Poib 1 MecTO MaTeMaTHKH B HH(OPMAIIMOHHBIX TEXHOJIOTHSIX.
3arajiouHbIi MUp (HpaKTaIOB.

3o50Tas IpONOpLUS.

3HaKOMCTBO C rpadamu.

I'pads! 1 UX IPIMEHEHHUE B APXUTEKTYpE.

DNeMEeHTHI CTATUCTUKH.

Benukne MmaTeMaTUKU U UX BEJIIMKHE TEOPEMBI.
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3. YCJOBMUS PEAJIM3AIIAU TIPOTPAMMBI YYEFHOU JUCITATLIAHBI

B mensx peamm3anmuym KOMIETEHTHOCTHOTO ITOAXOJAA IMPH HW3YYCHUH JUCHUTLIMHEI
OVY/1.10 MaremaTnka UCHOIB3YIOTCS aKTUBHBIC M HHTEPAKTUBHBIE (DOPMBI IPOBEICHHUS 3aH -
THI (TBOpYECKHE 33/1aHMs, aHAIN3 KOHKPETHBIX CUTyalui (Keiic-mMeTon), pa3padoTKa MpoeK-
Ta, pa300p KOHKPETHBIX CUTYaLIUN).

[Tpumenenne Ha y4eOHOM 3aHSATHU MHTEPAKTUBHBIX (JOPM PabOTHI, CTUMYIUPYET I0-
3HABATEJIHHYIO0 MOTHBALINIO 00YJaIOIIUXCS, [TOMOTAET MOJIEPKaTh MOTUBAIMIO O0YyUYaIOIINXCS
K TOJIYYCHUIO 3HAHMH, HAJIA)KUBAHUIO TIO3UTHBHBIX MEXIMYHOCTHBIX OTHOLICHUI, TOMOTaeT
YCTaHOBJICHHIO J10OpoXkeIaTenbHoil arMocdepsl. MHUIMpoBaHUe U MOAJEPIKKA UCCIEI0Ba-
TENIBCKOM JIeATEIBHOCTH OOYYaIOMIMXCS B paMKax peaqu3allid UMH HWHAWBUAYaJIbHBIX U
IPYIIOBBIX UCCIEA0BATEIBCKUX MPOEKTOB, AT BO3MOKHOCTh TPUOOPECTH HABBIK CAMOCTOSI-
TEJIFHOTO PEICHUs] MpOOJIEeMbl, HAaBBIK TeHEPUPOBAHUSA U O(OPMIICHUS COOCTBEHHBIX HJICH,
HaBBIK YBOKUTEIHFHOTO OTHOLICHUS K YY)KUM UCSIM, HABBIK IyOJIMYHOTO BBICTYIUICHUS TepeN
ayIUTOpUeH, apryMEHTHPOBAHUS M OTCTaWBAHMS CBOCH TOUKU 3PEHHUSL.

JUisi TO3UTHBHOTO BOCHPUATHS OOydaromMMHCs TpeOOBaHUN —IperojaBarels,
NPUBJICUYCHNUS MX BHUMaHUS K OOCY)KIZaeMOW Ha 3aHATUM WH(POPMALUU, aKTHBU3AIMUA HMX
MO3HABATENIFHON JIEATENIBHOCTH Ha YYEOHBIX 3aHATHAX MEXKAY IpenojaBareiieM U
00yUarOIUMHCS YCTaHABINBAIOTCS IOBEPUTEIILHBIE OTHOLICHHUS.

Ha y4eOHOM 3aHATUHM COOMIOAAIOTCS OOILEIPHHATHIC HOPMBI TTIOBEJCHUS, IIpaBmiia 00-

HICHUSI CO CTapmUMH (MPENoJaBaTesieM) M CBEPCTHUKAMU (OOYYaAIOIUMUCS), TPUHIUIIBI
y4eOHON JUCIUTUIMHBI U CAMOOPTaHU3AIIH.

3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTEepPHAJbHO-TEXHMYECKOMY O00ecnedyeHnI0

Peanuzanus nporpaMmsel yuyeOHOM IUCHMIUIMHBI oOecriedyeHa yueOHbIM KaOWHETOM
MaTeMaTUKH, OCHAIIEHHBIM CIEAYIOLUUM 000py10BaHUEM:

[lepeueHp yueOHO-HATIAAHBIX TOCOOUI:

[Inakatel mo temam: «Tabnuua uHTErpansos», «lIpon3BoaHbIEe 37€MEHTAPHBIX (PYHK-
uil. IlpaBuno nuddepenupoBanus», «Tpuronomerpuyeckuii kpyr», «Jlorapudpm», «I'eo-
MeTpuueckue Tenay, «Tema BpamieHus». [loptpersl yuensix. OObeMHBIE MOJIETN T€OMETPHU-
YeCKUX Tell: KyO, KOHYC, TpeyrojbHas MUpaMH/ia, YeThIpeXyroibHas MUpaMuaa, OKTasip, J10-
JeKa’ip, OONBLION HMKOCA’p, LMJIMHAPE, MPSMOYTOJIbHBIA Mapajielenunes, TpeyroiabHas
npusMa.

VYyebHast MeOelb: CTOJBI, CTYJIbs, TOCKa METTOBAsI.

[1K, mynsTUMeauitHOE 000pyI0OBaHUE:

Kommnsrorep ¢ Beixogom B MHTEpHET - | mIT.

JIM1eH3nOHHOE MTPOrpaMMHOe 0OecrieueHHe:

JIMIIEH3UOHHOE MPOrpaMMHOE oOecIieueHre O0IIero U crenuanbHoro HazHadenus (Mi-
crosoft Windows (Torosop Ne7810 ot 14.09.2021 g0 13.09.2022), Microsoft Office Profes-
sional Plus (Joroop Ne7810 ot 14.09.2021 mo 13.09.2022), Zoom (CBobGomaHO-
pacnpoctpansiemoe [10).

3.2. HugopmanuoHHOE o0ecnedeHre peau3alu NPOorpaMmbl
Jlnst peanu3ay NporpaMmbl y4eOHON TUCIMIUIMHBI OUOINOTEYHbIN (POH]] UMEET Iie-
YaTHbIC U MHPOPMAIIMOHHBIE PECYPCHI.

3.2.1 OcHOBHbBIE UCTOYHUKH:
1.boromosnio, H. B. Anre0Opa m Hauana aHanmu3a : y4deOHOE MOCOOHE sl CPETHETO

npodeccuonanbHoro oopazosanus / H. B. boromonoB. — Mocksa : U3gatensctBo FOpaiiT,
2022. — 240 c. — (ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-09525-8. —
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Texcr : oanmektpoHnbii // OOpa3zoBatenbHas Tuiatrdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/489977 (nara obpamenus: 31.08.2022).

2.MaremaTtuka : y4yeOHHMK 7Sl CpeHero mpodeccruoHanbHOro obpazosanus / O. B.
Tatapuukos [u ap.] ; mox obwe pegakuueit O. B. TatapuukoBa. — Mocksa : M3narenscTBo
FOpaiit, 2022. — 450 c. — (IIpodeccuonanbroe odbpazoBanue). — ISBN 978-5-9916-6372-
4, — Texcr : anextpoHHsiid // OOpazoBatenbHas maatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/490214 (nara obpamenus: 25.08.2022).

3.boromonos, H. B. Maremaruka. 3agaun ¢ pemeHusmMu B 2 4. Yactsb 2 : yueOHOE
nocobue s cpeaHero npodeccuoHanbHoro oopazopanus / H. B. boromonos. — 2-¢ usn.,
ucnp. u pom. — Mocksa : U3narensctBo FOpaiit, 2022. — 320 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-09135-9. — Tekcr : snexTponHbIi // Obpa3zoBarenbHas
mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/490795 (mara oOpamieHwus:
31.08.2022).

4.boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacts 1 : yuebHOe
noco6ue ams By3oB / H. B. boromonoB. — 2-e u3z., uctp. u non. — Mocksa : M3naTenbcTBo
IOpaiir, 2022. — 439 ¢. — (Bricmee obpaszoBanue). — ISBN 978-5-534-07535-9. — Tekcr :
anekTpoHHeld  //  OOpazoBartenbHas  miaatrgopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/490684 (nara obpamenus: 31.08.2022).

5. Jlanuarep, B. A. Matemaruka: 3a1a4i ¢ MOJIyJIeM : yd4eOHOE MOCOOUe IJIs CPEeTHE-
ro npodeccronaabHoro oopazosanus / B. A. Jlanuarep. — 2-e u3a., ucnp. u gon. — MockBa
: UzmatenberBo Opaiit, 2022. — 364 c¢. — (IIpodeccuonanproe obpazoBanue). — ISBN
978-5-534-04793-6. — Tekcr : anexktponnsblii // O6pazoBarensHas mwiardopma KOpait [caiiT].
— URL: https://urait.ru/bcode/492899 (nara obpamenus: 31.08.2022).

3.2.2 JlonoJIHUTEJIbHbIE€ HCTOYHHKH

1. Hamunrep B. A. I'eometpus : crepeoMeTpuyecKkre 3aJauyd Ha MOCTPOCHHE :
yuebHoe mocobue s CI1O / B. A. Jamunrep. - 2-e usn. - Mocksa : FOpaiir, 2018. - 189 c. —
TekcT : HemocpeACTBEHHBIH.

2. Hamuarep B. A. Maremaruka : 3a7a4i ¢ MOJyJIEM : y4eOHOe mocoOue st
CIIO / B. A. Janunrep. - 2-e u3f., uctp. u gon. - Mocksa : FOpaiit, 2018. - 364 c. — TekcT :
HEIOCPEICTBEHHBIMN.

3. Hamuurep B. A. MaremaTtuka : norapudpMuuecKue ypaBHEHUs U HEPaBEHCTBA
: yae6Hoe mocodue mis CIIO / B. A. amunrep. - 2-e u3a., ucnp. u goim. - Mocksa : FOpaiir,
2018. - 176 c. — Tekct : HEMOCPEACTBEHHBIH.

4. Hanunrep B. A. MaremaTuka : TPUrOHOMETPUUYECKHE YpPAaBHEHUS U HEpaBeH-
ctBa : yueOHoe nocobue qiga CIIO / B. A. [lanunrep. - 2-e u3n., ucnp. U jomn. - Mocksa :
IOpaiir, 2018. - 136 c. — TekcT : HEMOCPEACTBEHHBIM.

5. Hamunrep B. A. Metoauka o0y4eHHs CTEPEOMETPHH MOCPEACTBOM PEIICHUs
3amad : yaeoHoe mocooue mius CITO / B. A. Jlamunarep. - 2-¢ u3., Ucnp. u Jom. - MockBa :
FOpaiit, 2018. - 370 c. — TekcT : HenmoCpeACTBEHHBIN.

6. Jlapua C. B. AnreGpa : mHOTOWIEHH : yueb. mocobue s CIIO / C. B. Jla-
pHH. — 2-€ u3., uctp. u 1on. Mocksa : FOpaiit, 2018. — 136 ¢. — Tekcr : HenmocpeACTBEHHBIH.

7. MareMaTika @ METOJ. yKa3. IO BBITIOJHEHUIO TPAKTHYECKUX paldOT IS BCEX
npodeccuil u cnennanbHocTelt ouHON hopMmbl 0Oyuenus (vacts 1) / TUY ; coct. C. K. Moc-
KayneBckas. — | uzn., - Tromens : U3marensckuii nentp bUK, THUY, 2018. — 32 c. — Tekcr :
HEIOCPEICTBEHHBIN.
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8. Marematuka : METOJ. yKa3. MO BBIOJHEHUIO MPAKTHYECKHX PAa0OT IS BCEX
npodeccuit u cnenuaibHOCTe ouHOoM dhopmbl 00yuenus (dacts 2) / TUY ; coct. C. . Moc-
KasieBckas. — 1 u3a., - Tromens : Uznarensckuii uentp BUK, TV, 2018. — 32 ¢. — Tekcr :
HEMOCPEICTBEHHBIH.

9. Marematuka : METOJ. yKa3. MO BBHIMOJTHCHHUIO MPAKTHUYECKUX PabOT AJisi BCeX
npodeccuit U crnenuaibHOCTeH 0uHOM hopmbl 00ydeHus (wactb 3) / TUY ; coct. C. . Moc-
KasieBckas. — 1 u3A., - Tromens : Uznarensckuii uentp BUK, TUY, 2018. — 31 ¢. — Teker :
HEMOCPEICTBEHHBIH.

10. MaremaTuika @ METOJ. YKa3. MO BBIIOJIHCHUIO MPAKTUYECKUX PadOT UIsl BCEX
npodeccuil U crienuaiTbHOCTEN 0uHOU opMbl 00ydeHus (dactsb 4) / TUY ; coct. C. U. Moc-
KasieBckas. — 1 u3a., - Tromens : Uznarensckuii uentp BUK, TUY, 2018. — 32 ¢. — Tekcr :
HENOCPEICTBEHHBIH.

11. MaremaTuika : METOJ. YKa3. MO BBIIIOJIHCHUIO MPAKTUYECKUX PadOT ISl BCEX
npodeccuit U crnenuaibHOCTeH 0uHOM opmbl 00ydeHus (wactb 5) / TUY ; coct. C. . Moc-
KasieBckas. — 1 u3a., - Tromens : Uznarensckuii uentp BUK, TV, 2018. — 47 ¢. — Tekcr :
HENOCPEICTBEHHBIH.

12. MaremaTuika . METOJ. yKa3. IO BBITIOJHEHUIO TPAKTHUYECKUX padoOT s BCEX
npodeccuit U cnennanbHocTel 0uHOM Popmbl 00yuenus (dacts 6) / TUY ; coct. C. U. Moc-
KaneBckas. — 1 u3a., - Tromens : Uznarensckuii nentp BUK, TUY, 2018. — 36 ¢. — Tekcr :
HEMOCPEICTBEHHBIH.

13. MaremaTrika . METOJ. yKa3. IO BBITIOJHEHUIO MPAKTHYECKUX padoOT s BCEX
npodeccuit u cnenuanbHocTe ouHol popmbl 0Oyuenus (dacts 7) / TUY ; cocrt. JI. A. bax-
tuspoBa. — 1 u3n., - Tromens : U3parensckuit nentp bUK, TUY, 2018. — 44 c. — Tekcr :
HENOCPEICTBEHHBIH.

3.2.3. [Ipodeccnonanbubie 6a3bl JAHHBIX:
1. Obwepoccuiickuit MmaTemMaTuyeckuii moptai (MHGOpPMAIMOHHAsA CUCTEMA) © [cailT].

— URL : http://www.mathnet.ru/ (zata oopamenus: 14.06.2021). — TeKCT : 3IEKTPOHHBIH.

3.2.4 DnexTpoHHBIE H3AaHNUS (3JTEKTPOHHBIE PeCYPChI):

1. Matemaruka : [caiiT]. — URL )
http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm (mara oOpamenus: 14.06.2021). —
TexcT : 37eKTPOHHBIN.

2. Marematuka : [caiit]. — URL : http://www.bymath.net/index.html (mata oGparie-
aust: 14.06.2021). — TekcT : 37€KTPOHHBIIA.

3. Jlexnumn o BBICILIEH MaTeMaTHKe : [caiiT]. - URL :
http://www.mathelp.spb.ru/index1.htm (xara obpamenus: 14.06.2021). — TekcT : 3IEKTPOH-
HBIH.
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIHATITAHBI

Pe3ysnbTarnl 00yyeHus

Kpurepum oneHku

MeToabI OLIeHKH

3KCHepTHO€ OI¢CHUBaHHE B

Yvmenusn:

dopme:
BBIIMOJIHATE ~ apU(PMETUUYECKHUE | BBIMOTHACT apuMeTHde- | BHIIOTHEHUS MPAKTUYECKUX
JIEHCTBUsI, COYeTass YCTHBIE W | CKHE JACHCTBHS, coUeTas pabor, CaMOCTOSTENLHBIX

IMUCbMCHHBIC IIPUCMbI, HPUMC-
HEHUe BBIUNCIIUTEIbHBIX
YCTPOMCTB; HaXOIUTh 3HAYCHUS
KOPHsl HaTypaJbHOM CTEIICHH,
CTCIICHU C palMOHAJIbHBIM I10-
KazareneMm, Jorapupma, HUc-
MoJIb3ysl TMpU  HEOOXOJAUMOCTH
BBIUNCJIMTEIbHBIE  YCTPOWCTBA;
IIOJIB30BaTbCA OLEHKOW M IpH-
KHJIKOM IIpU MPAKTUYECKUX pac-
qyeTrax

YCTHBIE U TUCbMEHHbBIC
[IPUEMBI, IPUMEHEHHE BbI-
YUCJIUTEIIbHBIX YCTPOUCTB;
HaxOJIUT 3HAYECHHS KOPHS
HATypaJbHOW CTEIEHHU,
CTENEHU C PALIMOHAIIbHBIM
roKasaresiem, Jorapupma,
UCIOJIB3YS MPU HE00XO0-
JTUMOCTH BBIUUCITUTEIb-
HbIE YCTPOMCTBA; MOJIb3Y-
€TCs OLICHKOW U NPUKUI-
KOU MpHU MPaKTUYECKUX
pacuerax

paboT, MPOBEPOUHBIX PaboOT

IPOBOJUTH 1O MU3BECTHBIM (Op-
MyJaM M TpaBuiaM Ipeolpaso-
BaHUs OYKBEHHBIX BbIPAXKEHUH,
BKJTIOYAIOIIUX CTENECHH, paju-
Kajbl, JIOTapu(Mbl U TPUTOHO-
MeTpuyecKue QyHKIUU

MIPOBOJUT IO U3BECTHBIM
dbopMyIiaM U TipaBHIIaM
npeobpa3oBaHus OyKBEH-
HBIX BBIPAXEHUH, BKIIIO-
YarOIIUX CTETICHU, PaIu-
KaJibl, Jorapu@Mbl ¥ TpH-
rOHOMETpUYecKHe (QPyHK-
017051

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IPOBEPOYHBIX pabOT

BBIUUCIISTh 3HAYCHHS YHUCIOBBIX
U OYKBEHHBIX  BBIPAXCHHI,
OCYIIIECTBIISIS HEO0OXOTUMBIE
MOJICTAHOBKKM H TIpeoOpa3oBa-
HUS

BBIYHCIISIET 3HAUYECHUS YK C-
JIOBBIX U 6y1(BeHHBIX BbI-
paxeHui, OCyIIECTBIAA
He00XO0IMMBIE MOJICTa-
HOBKHU U TIpeoOpazoBaHus

BBITTOJIHEHHUST TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MPOBEPOUYHBIX PAdOT

UCIIOJIb30BaTh pHOOpETEHHBIE
3HAHMS M YMEHUS B NPAKTHYECKOM
JESTEIbHOCTH ¥ MTOBCEHEBHOM
KHM3HU JUIA TIPAaKTHYECKUX pacue-
TOB 10 ¢opMmynam, BKiodas ¢op-
MYJBI, COZEpXAIlHe CTETeHH, pa-
JIUKAIIBI, JIOTApU(PMBI M TPUTOHO-
METpHUYECKUE PYHKLIUH, HCIIOIb3YS
npyu HEOOXOJUMOCTH CIIPaBOYHBIC
MaTepHraibl U MPOCTEHIITIE BhIUUC-
JIUTENbHBIE YCTPOWCTBA;

WCIIONIB3YET NMIPHOOpETEHHBIE
3HAHUS U YMEHUS B MPAKTH-
YECKOM IeSITENbHOCTH U TIO-
BCEHEBHOW KHU3HU IS
MIPaKTUYECKUX PACUETOB 110
hopmynam, BrIrodas Gop-
MYJIBI, COJIEpIKAIIUE CTeTIe-
HU, PaJMKAaIIbl, TOrapupMbl U
TPUTOHOMETpUYECKHe (HyHK-
LIWH, UCTTIOJIB3YS IPU HEOO-
XOJTUMOCTH CIIPaBOYHBIC Ma-
TEPHUAJBI U IPOCTEHIIINE BhI-
YUCIIUTEIbHBIE YCTPOUCTBA;

BBIIIOJIHCHHA TPAKTUYCCKHUX
pador, CaMOCTOSITENTbHBIX
padoT, MPOBEPOUYHBIX PabOT

OTIpeNieNATh 3HauUeHHe (QYHKIUU
MO0 3HAUEHUIO apryMeHTa NpH
pa3IMYHBIX Croco0ax 3aJaHus

oIpezesieT 3HaUCHHE
(YHKIIUH 10 3HAYEHUIO
apryMeHTa IpH pa3ind-

BBITMOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSITEIIBHBIX
paboT, IPOBEPOUHBIX pabOT
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byHKIUHA

HBIX CII0C00ax 3aIaHus
GbyHKIIIHN

CTPOUTH TpadUKN H3YYCHHBIX
byHKIUI

CTPOUT TpaduKud H3ydYeH-
HBIX (QYHKIUI

BBITTOJIHEHHS  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MPOBEPOYHBIX PabOT

OMHKCHIBATh MO TpaduKy TOBe-
JIeHWe W CBOWCTBa (YHKIIUH,
HAXOJUTh MO TpapuKy QyHKIUU
HauOoONbIINE W HaUMEHBIIHE
3HAYCHHUS

ONHUCBIBAET TO TIpaduKy

MOBEJICHNE W CBOWCTBA
GyHKUMHA, HAXOOUT IO
rpaduky byHKIIH

HauOOJIbIINE U HAUMEHB-
A€ 3HAYEHUS

BBIIIOJIHCHHA TPAKTUYCCKHUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MPOBEPOYHBIX PaboOT

pemiarb ypaBHEHHs, IPOCTEU-
1€ CHUCTEMbl YpPaBHEHHH, HC-
NOJIb3ys. CBOWCTBA (DYHKIUH U
ux rpaduKu

pelaeT ypaBHEHHUsl, IpO-
CTEHIINe CHCTEMBbl ypaB-
HEHHUW, HCIOIb3Yys CBOW-
cTBa (YHKIMH M HX Ipa-
bukn

BBIIIOJIHCHHA TMPAKTUYCCKHUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MPOBEPOUHBIX PaboT

HCIIOJIb30BaTh NpUOOpPETCHHBIC
3HAHWS M YMEHUS B MPAKTHUECKOU
JICATEIHOCTH W TIOBCEJIHEBHOM
JKU3HH JIJIS1 OTIMCAHUS C TIOMOIIBIO
GYHKUIUE  pa3IUyHBIX  3aBHCHMO-
CTeH, MpecTaBlIeHUs UX Tpadpude-
CKH, MHTEPIPETAINU rPaHKOB;

HCTIONB3YEeT NMPUOOPETEHHBIC
3HaHUSI ¥ YMEHHUS B TPaKTH-
YECKOW JEATENBHOCTH U TO-
BCEIHEBHOM KHM3HU IS OIH-
CaHMs C TOMOMIBIO (PYHKIMI
pa3MUYHBIX ~ 3aBHCUMOCTEH,
Npe/ICTaBICHUs UX rpadude-
CKH, WHTEpIpeTanun rpadu-
KOB

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IPOBEPOYHBIX pabOT

BBIYHCIIATh TMPOU3BOJIHBIE DJie-
MEHTApHBIX (YHKIIHH, HCIOIb-
3ys CIIPaBOYHBIC MAaTEPUATIBI

BBIYUCIISIET TTPOU3BOHBIC
ANIeMEHTapHbIX (DYHKIUH,
WCIIONB3ysl  CIPaBOYHbBIC
MaTepuabl

BBITIOJIHCHUA IMPAKTUYCCKUX
pabor, CaMOCTOSITEIIbHBIX
pabot, MPOBEPOYHBIX PaboOT

UCIIOJIb30BaTh NpUOOpPETEHHBIC
3HAHUS ¥ YMCHHUS B MPAKTUYCCKOM
ACATCIIbHOCTHU u HOBCGHHGBHOﬁ
JKU3HU JIJISL PEIICHUS TIPUKIIaTHBIX
3a1a4, B TOM YHCIE COIMAJIbHO-
3KOHOMHNYECCKUX U (1)I/I3I/IT-ICCKI/IX, Ha
HaI/I6OHBIHI/Ie U HAUMCHBIIIHNE 3Ha-
YCeHUs, HA HAXOXK/ICHUE CKOPOCTH U
YCKOPEHHUs

WCTIONIB3YET TMPHOOpETESHHBIE
3HAHUSA W YMEHHS B MPAKTHU-
YEeCKOU ACATEIHHOCTH U II0-
BCEHEBHOW JKH3HH ISl pe-
[IeHHs PUKIIAIHBIX 33134, B
TOM  4YHCJIE  COIHAIBHO-
SKOHOMHYECKHX H (Qu3HNUe-
CKHX, Ha HauOONbIIHE U
HavMEHbIIINEe 3HAYCHHS, Ha
HaxOXJEHHE CKOPOCTH W
YCKOpPEHUS

BBIIIOJIHCHHA TPAKTUUCCKHUX
pador, CaMOCTOSITENTbHBIX
padoT, MPOBEPOUYHBIX PabOT

UCCIEN0BATh B MPOCTEUIINX
ciydasx (yHKIUU Ha MOHOTOH-
HOCTb, HAXOJIUTh HauOOJbIINE U
HalMEHbIIME 3Ha4YeHHUs (QyHK-
UM, CTPOUTh TpaduKU MHOTO-
YJIEHOB C HCIIOJb30BaHUEM all-
napaTa MaTeMaTH4YeCKOro aHa-
am3a

HcciaeayeT B MPOCTEHIINX
ciyyasx (pyHKIMM Ha MO-
HOTOHHOCTb, HaxOJIUT
HauOoNbIINE M HaUMEHb-
e 3HadeHus (QyHKUUH,
CTPOUT TpauKH MHOrO-
YIEHOB C UCIOJIb30BAHUEM
amnmnapara MaTeMaTU4eCcKo-
r0 aHaJIN3a

BBIIIOJIHCHHA TPAKTUYCCKHUX
paoor, CaMOCTOSITENTbHBIX
paboT, MPOBEPOYHBIX PabOT

pelars palnroHalIbHBIE, IT0Ka3a-
TelIbHBIE M JIOTapU(PMUUECKHE
YPaBHEHUs U HEPABEHCTBA

pelmaer  paluuOHAIBHEIE,
NoKa3aTelabHblE U JIOra-
pUpMHUECKUE YpaBHEHUS

BBITMOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSITEIIBHBIX
paboT, NpOBEpOUYHBIX paboT
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Y HEpaBEHCTBA

COCTABJISAITh  YPaBHEHMUS
YCIIOBHIO 3aJ1a4l

10

COCTABJISIET YPaBHEHHUs I10
YCIIOBHIO 3aJ1a4

BBIIIOJIHCHHUA TPAKTUUCCKHUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MPOBEPOYHBIX PabOT

UCIOJIb30BaTh ISl MPUOIHKEH-
HOT'O PELEHUs] YpaBHEHUN U He-
pPaBEHCTB rpauuecKuii MeTos

UCTIONIB3YET Ui TpHOIH-
KEHHOTO PpEIICHUsl ypaB-
HEHWH W HEpaBEeHCTB Ipa-
¢uveckuii MeTon

BBITTOJIHEHHS]  TTPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
padoT, MPOBEPOYHBIX PabOT

nu300paxaTb Ha KOOPAMHATHOM
IUIOCKOCTH MHOXKECTBA pelle-
HUM TPOCTEHIINX ypaBHEHHUH U
UX CUCTEM

n300pakaeT Ha KOOpAH-
HAaTHOM IUIOCKOCTU MHO-
KECTBAa PEIICHHH  Ipo-
CTEHIIMX YPaBHEHHMM U HUX
CUCTEM

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX PabOT

HCII0JIL30BATh MPHOOPETCHHBIC
3HAHUA W YMEHHS B MPAKTHUECKOM
NCATCIIBHOCTHU nu HOBCGILHGBHOf/i
JKU3HU JIJISl TIOCTPOCHHSI U HCClie-
JIOBaHHUS TPOCTEHITNX MaTeMaTH-
YECKUX MOJICIICH;

WCTIONB3YeT TMPHOOpETESHHBIE
3HaHUS U YMEHUS B MPaKTH-
YEeCKOU ACSATEIHHOCTH U TO-
BCEIHEBHOM JKM3HHU IJIS IIO-
CTPOCHUSA M UCCIEIOBAHUS
MPOCTEUILINX  MaTeMaThye-
CKHMX MOJICIICH;

BBIIIOJIHCHHA TMPAKTUYCCKHUX
pabor, CaMOCTOSITEIIbHBIX
pabot, MPOBEPOYHBIX PabOT

pemarh MpocTerIme KOMOWHa-
TOpHBIE 337]a4d METOJIOM Iepe-
Oopa, a Tak)Ke C UCIOJIb30BaHU-
€M M3BECTHBIX (hOopMyIl

pelaeTr npocTernme KoM-
OMHATOpHBIE 3a/a4d Me-
TOJOM Tiepebopa, a Takke
C HCIIOJIb30BaHUEM W3-
BECTHBIX (hOPMYIT

BBITIOJIHCHUA IMPAKTUYCCKUX
pabor, CaMOCTOSITEIIbHBIX
pabot, MPOBEPOYHBIX PaboOT

BBIYUCIIATh B IIPOCTEHIIUX CIIY-
yasix BEPOSITHOCTH COOBITUH Ha
OCHOBE IIOJCYETA YMCIIA HCXO-
JI0B

BBIYUCIISIET B MPOCTEHIITNX
CIIy4asix BEpPOSITHOCTH CO-
OBITUHM HAa OCHOBE MOCYE-
Ta YKCJIa UCXOJIOB

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IPOBEPOYHBIX pabOT

UCIIOJIb30BaTh NpUOOpPETEHHBIC
3HAHUS ¥ YMCHHUS B MPAKTUYCCKOM
JICATSIIBHOCTY U INTOBCEIHEBHOM
JKU3HU JUIS  aHaiM3a PeajibHBIX
YHCIIOBBIX JIAHHBIX, MPEICTABIICH-
HBIX B BUJIC JUArpaMm, rpadukos;
aHanu3a MHGOPMAIUKU CTAaTHCTUYEC-
CKOT0 XapakTepa;

WCTIONIB3YET TMPHOOpETESHHBIE
3HaHUS U YMEHUS B MPAKTH-
YEeCKOM NCATCILHOCTH U IIO-
BCEJIHEBHOM >XKU3HU I aHa-
JIn3a PpPEeaNbHBIX YHUCIOBBIX
JAHHBIX, NPEICTaBICHHBIX B
BUJIe AMarpamm, TpaduKoB;
aHanM3a WHQOpPMAIUU CTa-
THUCTUYECKOTO XapaKTepa;

BBIIIOJIHCHHA TPAKTUUCCKHUX
pador, CaMOCTOSITENTbHBIX
padoT, MPOBEPOUYHBIX PabOT

pacrio3HaBaTh Ha 4YepTeKax U
MOJICNIAX ~ MPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TpEXMep-
HbIe 00BEKTHI C MX OMUCAHUSIMH,
MU300paKEeHUSIMHU

pacrmo3HaeT Ha dYepTrexax
U MOJAENSAX  IPOCTPaH-
CTBEHHbIE (DOPMBI; COOT-
HOCHUT TpeXMepHbIe 00b-
€KTbl C HUX OIHNCAaHUsIMH,
M300paKCHUSIMU

BBITTOJIHEHHUST TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IpoBEepOUYHBIX paboT

ONMCHIBAaTh B3aUMHOE PaCIOJIO-
’KEHHE MPSAMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

OIMCHIBAET B3aMHOE pac-
MOJIO)KEHUE TPSAMBIX U
IUIOCKOCTEN B IPOCTPaH-
CTBE

BBITMOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSITEIIBHBIX
paboT, IpOBEepOUYHBIX paboT

AQHAJIM3UPOBATh B IPOCTEUIINX
ClIy4asix B3aMMHOE PaCIIOIOkKe-

aHaIM3UPYEeT B MPOCTEM-
IIUX CIydasX B3auMHOE

BBIIIOJIHCHHUA TPAKTUYCCKHUX
pa60T, CaMOCTOSATCIIbHBIX
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HUE 00BEKTOB B IPOCTPAHCTBE

pacroyioxxeHue O0OBEKTOB
B ITPOCTPAHCTBE

padoT, MPOBEPOUYHBIX PadbOT

n300pakaTb OCHOBHBIE MHOI'O- | M300paxaer OCHOBHBIC | BBIIIOJIHEHHUS IPAKTUYECKUX
TPaHHUKH U KPYTJIbIe T€Ja; Bbl- | MHOTOTPAHHUKH M KpyT- | pador, CaMOCTOSITENbHBIX
HOJHATh YEPTEXKU IO YCIOBUSM | JIbleé  Teja;  BBIIOJHSET | paboT, IPOBEPOUYHBIX PAOOT
3a1a4y 4epTeXKU IO  YCIOBUSIM
3a/1a4
pelmary IJIaHUMETPUYECKHE MU | peliaeT  [UIAHUMETpPUYE- | BBIIIOJIHEHUS IPaKTUYECKUX
OpoCTEHIINEe  CTepeoMeTpHue- | CKMe W IpoCTelIIne cTe- | pador, CaMOCTOSITENIbHBIX
CKME 3aJaud Ha HaxOXJIECHHUE | pEOMETPUYECKHE 3aaadu | paboT, MPOBEPOUYHBIX PabOT
TEOMETPUUYECKUX BEJIMYMH | HA HAXOXKJIEHUE T'eOMET-

(nmuH, yrios, miomaaei, oobe-
MOB)

PUYECKUX BEIWYHH (JJIHH,
yIJI0B, TUIOmaneH, o0be-
MOB)

WCTIOIB30BAaTh NIPU  PENICHUU
CTEPEOMETPUUECKUX 3aJ1a4 Ij1a-
HUMETpPUYECKUE (aKThl U METO-
JTBI

WCIOJIb3YEeT MPHU PEIICHUU
CTEPEOMETPUYECKHX 337134
IUIaHUMETpUUeckue ¢ak-
TBI U METO/IBI

BBITTOJIHEHHS]  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IPOBEPOYHBIX pabOT

MIPOBOJIUTH JIOKA3aTEeIbHBIC pac-
CYXKJIGHUSI B XOJIC PEIICHHS 3a-
mau

MPOBOJIUT JTOKA3aTeIIbHbIC
paccyxIeHus B XOJIE pe-
IICHUS 33124

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, TPOBEPOYHBIX PabOT

UCIIOJIb30BaTh NpUOOpETEHHBIE
3HAaHUSI 1 YMEHHUS B MPAKTUUECKOU
JESITEIbHOCTH M MTOBCEIHEBHOM
KU3HH I UCCleoBaHus (Mojie-
JMPOBaHUS) HECIOXKHBIX IPAKTHU-
YECKHUX CUTyallMd Ha OCHOBE M3Y-
YEHHBIX OPMYII U CBOWCTB QUTYP;
BBIYUCIICHUS OOBEMOB U IIJIOMIACH
MOBEPXHOCTEH MPOCTPAaHCTBEHHBIX
TEJ TPU PEUICHUU MPAKTUYECKUX
3a1ad, UCHOJB3YS NMPH HEoOXOoIu-
MOCTH CHPAaBOYHHKH M BBIYHCIIH-
TEJIbHBIE YCTPOKCTBA.

WCTIONB3YeT TMPHOOpETESHHBIE
3HAHUSA W YMEHUS B MPAKTH-
YEeCKOM NCATCIBHOCTH U IIO-
BCEIHEBHOMN >KHM3HU I HC-
ciemoBaHus  (MOIETHUPOBa-
HUS) HECJIOKHBIX TNpaKTHye-
CKMX CHUTyallUd Ha OCHOBE
M3YYEeHHBIX hopmyn u
CBOWCTB (pUTyp; BHIYHCICHHS
00BEMOB M IUIOMIAJEH I10-
BEPXHOCTEH MPOCTPAHCTBEH-
HBIX TeJN MMPHU PEIISHUH MpaK-
TUYECKUX 3a/1ad, UCIOJIB3Ys
pH HEOOXOJUMOCTH CIIpa-
BOYHHKHU U BBIUHCIIATEIIbHBIE
YCTpOICTBA.

BBITIOJIHCHUA IMPAKTUYCCKUX
pabor, CaMOCTOSITEIILHBIX
pabot, MPOBEPOYHBIX PabOT

3HanuA: JKCIEePTHOE OLlCHHBAHHE B
dopme:
3HaYEHUE MaTEMAaTHYECKON | OCO3HAET 3HAYCHHME Mare- | BBIIOJIHEHHS IPAKTUYECKUX

HayKU JUIA PEeLICHUs 3a1a4, BO3-
HUKAIOIIUX B TEOPUH U MPAKTH-
Ke; IIHPOTy U B TO XK€ BpeMs
OTPaHMYEHHOCTb  NPUMEHEHHUS
MAaTEMATUUYCCKUX METOA0B K
aHaJIU3y U UCCIEIOBAHUIO IIPO-
LIECCOB U SBJICHUI B MPUPOJE U
00I1IeCTBE;

MAaTU4YECKOW HAyKd IS
peuieHust 3a7a4, BO3HUKa-
IOIMHUX B TEOPUH U TPaK-
THUKE;

MMOHUMAET MIHPOTY U B TO
K€ BpeMs OrpaHHYECH-
HOCTb NPUMEHEHHs] Marte-
MaTUYECKUX METOJ0B K
aHAJIM3y U HUCCIIEIOBAHUIO
MPOLIECCOB U SABJIEHUN B
MIpUpoO/ie U OOIIECTBE;

pabor, CaMOCTOSITEIIbHBIX
paboT, IpoBEepOUYHBIX paboT
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3HAYCHUE IPAKTUKA M BOIPO-
COB, BO3HHMKAIOIIMX B caMOM Ma-
TeMaTuke i1 GOPMHUPOBAHUS U
pa3sBUTHUSA MaTeMaTU4eCKOn
HayKHl; MCTOPHUIO Pa3BUTHS IIO-
HATHS YMCIIA, CO3/IaHUs MaTEMa-
TUYECKOTO aHAJIN3a, BO3HUKHO-
BEHMUsI U pa3BUTUS TEOMETPUH;

MOHUMAET 3HaYEeHUE MpaK-
TUKHA U BOIIPOCOB, BO3HU-
KaloIMX B caMOW MaTeMa-
TUKE 751 (OpMHUPOBaHUS
U Ppa3BUTHA MareMaruye-
CKOU HayKH;

3HAeT HCTOPUIO Pa3BUTHUS
MOHATHUSL YHCIA, CO3/IaHUS
MaTeMaTU4ecKoro aHalu-
3a, BOBHUKHOBEHHUS U pa3-
BUTHS T€OMETPHH;

BBITIOJTHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITENTbHBIX
paboT, MPOBEPOUYHBIX PabOT

YHUBEpCAJIbHBIM XapakTep 3a-
KOHOB JIOTMKH MaTE€MaTUYECKHUX
pacCy X IeHUl, HUX MPUMEHHU-
MOCTb BO BceX 00JacTsX 4Yelo-
BCUECKOM JEITCIIbHOCTH,

IIOHUMAET  yHUBEpCalb-
HBI XapakTep 3aKOHOB
JIOTUKMX MAaTEeMaTHUYCCKUX
pacCyXJICHHIA, UX MpPUME-
HHUMOCTH BO Bcex o00Ja-
CTAX YEJIOBEYECKOU Jes-
TEJIBHOCTH,

BBIIIOJIHCHHA TPAKTUYCCKHUX
pabor, CaMOCTOSTEIIbHBIX
paboT, MPOBEPOYHBIX PaboOT

BEpPOSITHOCTHBIA XapakTep pas-
JUYHBIX IPOLECCOB OKpYKaro-
1Iero Mupa.

OCO3HAEeT BEPOSITHOCTHBIN
XapaxkTep Ppa3IMYHbIX
IIPOLIECCOB OKPYKAIOLIErO
MHPA.

BBITTOJIHEHHSI  TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, IPOBEPOYHBIX padOT
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