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1 TACHOPT PABOYEM ITPOT'PAMMBI JUCIIATLIIVHBI
MATEMATHKA

1.1 Ob6s1acTh NpUMEHEHHUsS POTPAMMBI

Peanuzamnms cpeqnero obmero oopazosanus B mpenenax Ol CITO mo nporpamme
MOJATOTOBKH CIIEIIMAJIMCTOB CPEAHETO 3B€HA MO crnenuaibHOCTH 15.02.08 TexHomorus
MAaIIMHOCTPOECHUS B cooTBeTcTBUU ¢ PI'OC CIIO 1o cnemuansaoctu 15.02.08
TexHonorus MalmHOCTpoeHus, ¢ yuetom TpedoBanuit ®I'OC cpennero obiiero oopa-
30BaHMsI, YTBEPKACHHOTO NpukazoM MunoOpHayku Poccun ot 17.05.2012 Ne 413, u
IPUMEPHON MTPOrpaMMoi yd4eOHOM AUCIUIUIMHBL MaTEeMaTHKA.

1.2 Mecro mucuuminnabl B crpykrype HIICC3:

VYyebOnas nucumiuivHa MaTtemaTuka SBIIETCS Y4EOHBIM
peIMETOM 00s13aTeIbHON MpeaMeTHON obnmactn «MareMaTtuka 1 HHPOpMaTHUKa
®I'OC cpeanero ob61Iero 0opa3zoBaHusl.

B yue6nom mnane [MIICC3 yuebnas aucuummna [171.01  Martemartuka
BXOJIUT B COCTaB OOIIUX 00111e00pa30BaTeNIbHBIX YUYECOHBIX NTUCIHUILINH, (hOpMHUpYeE-
MBIX U3 00s13aTeNbHbIX peaMeTHbIX obnacteit @I'OC cpennero o61iero 0o6pa3zoBaHus.
[Tpu TOM M3ydYeHUE AUCHMUILUIUHBI MPETyCMOTPEHO Ha MPODUIBLHOM YPOBHE U
HaIpaBJICHO Ha JOCTUXKEHUE JJMYHOCTHBIX W METAINPEIMETHBIX pPe3yIbTaTOB 00yUe-
HUS1, BBITIOJIHEHHE TPEOOBAHUM K MPEIMETHBIM pe3yabTaTaM 00y4eHHUS.

1.3 O01mas xapakTepucTuKa y4e0HOoi JUCHUIJINHbBI

Heau u 3a1a4m AUCHUTLTHAHBI —

® pa3BUTHE JIOTMYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
ANTOPUTMHYECKON KYJIbTYPhI, KpUTHYHOCTH MBITIUICHUS HA YPOBHE, HEO0-
XOIUMOM JJi OyAyiie npodecCuoHanbHON AeSTEILHOCTH, AJISI TIPOIO0JI-
KEHUsI 00pa30BaHUs U CaMOOOPa30BaHMS;

e BOCHHTAHHE CPEACTBAMU MATEMATHKH KYJIbTYpbl JIMYHOCTH, TTOHUMAHUS
3HAYMMOCTH MaTeMaTUKH JJIi  HAyYHO-TEXHHYECKOTO  Iporpecca,
OTHOIIEHUS K MaTEeMaTHKE KaK K YacTH OOIIEYETIOBEUCCKOW KYIbTYPHI
yepe3 3HAKOMCTBO C MCTOPUEW pa3BUTHS MATEMATUKH, 3BOJIOLIUMEN
MaTeMaTH4YECKUX UAEH.

® OBJIaJIeHHE MaTeMaTH4eCKUMH 3HAHUSAMH " YMEHUSIMH,
HEOOXOJAMMBIMA B TIOBCEAHEBHOW JKHM3HU, I H3YUYCHHUS CMEXKHBIX
€CTECTBEHHO-HAYYHBIX AUCIUIUIMH Ha 0a30BOM YPOBHE U AUCITUIUIMH
po¢eCCUOHATILHOTO ITUKJIIA, JIJIs MOJy4eHUs: 00pa3oBaHus B 00J1acTsIX, HE
TpeOyroNuX YriyOJeHHOW MaTeMaTUYeCKON MOATOTOBKH;

e ¢dopMupoBaHHNe TIPeACTABJIEHHMH O MaTeMaTHKE KaK YHHBEPCAIBHOM
SI3BIKE HAYKH, CPEJICTBE MOJICITUPOBAHMS SBJIICHUHA M MTPOIIECCOB, 00 HISIX
¥ METO/IaX MaTEMATHKH,



TpeGoBanus Kk pe3yJbTaTaM OCBOCHHMS IMCUMILINHBI:

IIpeameTHbIe:

— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTEMATUKE KaK YaCTH MUPOBOM KYJIb-
TYpbl U MECTE MAaTEMaTUKU B COBPEMEHHOM ITMBUIIN3ALIUU, CITIOCO0AX OMUCAHUS
SBJICHUM PEAbHOTO MUpPA HA MATEMATUYECKOM SI3BIKE;

— c(OpMHUPOBAHHOCTH MPECTABICHUN O MATEMATHYECKUX MOHATHUAX KaK BaXK-
HEWIINX MAaTEeMaTHYECKUX MOJIEIISIX, MO3BOJIAIOIINX OMKUCHIBATH U U3Y4YaTh pa3-
HBIE MPOLIECCHI U SIBJICHUS; HOHUMAHUE BO3MOKHOCTH aKCUOMATUYECKOTO T10-
CTPOEHHUSI MATEMATUYECKUX TEOPHUIL;

— BJAJEHUE METOJAMH JI0KA3aTEJIbCTB U AITOPUTMOB PELIECHUS, YMEHHUE UX MPH-
MEHSITh, IPOBOJIUTH I0KA3aTEJIbHBIE PACCYKICHHUS B XOJI€ PEUICHUS 3a/1a4;

— BJAJCHUE CTAH/IAPTHBIMHU [IPUEMAMU PEIICHUS PAMOHATIBHBIX U HPPALIHO-
HAJIbHBIX, MIOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUIN U
HEPABEHCTB, UX CUCTEM; UCITOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX NPOTPaMM, B
TOM YHCJIE ISl TOMCKA ITyTH PEIICHUS U WUTIOCTPALIMY PELICHHS] YPABHEHUN U
HEPABEHCTB;

— c(hOpMUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHSATUAX MAaTEMaTUYECKOTO
aHaJIN3a U UX CBOMCTBAX, BJIaJICHUE YMEHUEM XapaKTEPU30BATh ITIOBEICHUE
GyHKIMNA, UCTIOIH30BAHUE TTOJIYYCHHBIX 3HAHUM JIJIS1 OTIMUCAHUS U aHAIu3a pe-
aJIbHBIX 3aBUCUMOCTEM;

— BJIaJICHUE OCHOBHBIMU MOHATUIMU O INIOCKUX U ITPOCTPAHCTBEHHBIX T€OMETPU-
YecKuX (Urypax, iX OCHOBHBIX CBOMCTBaX; C(OOPMUPOBAHHOCTb YMEHHUS pac-
MO3HABATh reoMeTpudecKkre GUrypbl Ha YepTexKaxX, MOJICTISAX U B pEaJIbHOM MHU-
pe; IPUMEHEHUE N3YUYCHHBIX CBOMCTB T€OMETPUUECKUX Uryp v GopmyJt st
pELICHUs TEOMETPUUYECKUX 33/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

— c(OpMUPOBAHHOCTH MPEJCTABICHUH O MPOIIECCAX U SBICHUSAX, UMEIOITUX Be-
POSATHOCTHBIM XapaKTeP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEAJIbHOM MUDE,
OCHOBHBIX MOHSTHUAX JIEMEHTAPHON TEOPUHU BEPOATHOCTEN; YMEHUN HAXOAUTh
Y OIICHUBATh BEPOSITHOCTU HACTYTUICHUS COOBITUI B MPOCTEUIIINX MPAKTHYE-
CKMX CUTyalMsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHbBIX BEJINYMH;

— BJIaJICHUE HABBIKAMHU MCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MIPOTPaMM IMpHU
pellIeHuN 3a1ay.

JIMYHOCTHBIE:

— POCCHUHCKYIO T'Pa)»JaHCKYI MJICHTUYHOCTb, MATPUOTHU3M, YBAXKEHUE K CBOEMY
HapoOay, YyBCTBAa OTBETCTBEHHOCTH mnepen PoanHOM, ropmoctu 3a CBOM Kpawu,
cBor0 PoauHy, mpommioe M HacTosiee MHOTOHAIMOHAIBHOrO Hapoaa Poccuwm,
YBa)XEHHUE TOCYaPCTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);

— TPaXIAHCKYIO MO3MIMI0 KaK AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO
00I11eCTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYIIMOHHBIE MpaBa U 00sI3aHHOCTH, yBa-
JKAOIIETO 3aKOH M MPaBOMOPSAOK, 00JIaIatoIero 4yBCTBOM COOCTBEHHOTO J0-
CTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPATUIIMOHHBIC HAIMOHAJIbHBIE U 00-
1I€YEIIOBEUECKUE TYMAHUCTUYECKUE U IEMOKPATUUECKUE IEHHOCTH;

— TOTOBHOCTH K CIy>KeHHI0 OTeuecTBy, €ro 3allUTE;



c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOB-
HIO pa3BUTUSl HAayKU U OOLIECTBEHHOM NPAKTHKH, OCHOBAaHHOI'O Ha JMajore
KYJIBTYp, @ TaK)K€ pa3InYHbIX (OPM OOILIECTBEHHOIO CO3HAHMSI, OCO3HAHUE CBO-
€ro MeCTa B IIOJINKYJIBTYPHOM MUPE;

c()OpMUPOBAHHOCTh OCHOB CaMOPAa3BUTHS U CAMOBOCIIUTAHUSI B COOTBETCTBUU C
OO0IIIeYeT0BEYECKUMHU [IEHHOCTAMU U HJeallaMU TPaKIaHCKOro OO0IIecTBa; ro-
TOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPYECKOM U OTBETCTBEHHOM
NEeSATEIbHOCTH;

TOJIPAHTHOE CO3HAHHWE W MOBEJCHHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CHOCOOHOCTB BECTH AMAJIOT C IPYTMMH JIFOJIbMHU, JOCTUTaTh B HEM B3aUMOIIOHU-
MaHUsl, HaXOAUTh OOIIME LEJU U COTPYAHMYATh JUIS UX JOCTHXKEHUS, CIIOCO0-
HOCTb IIPOTHUBOCTOSITh MJICOJIOTUM DKCTPEMH3Ma, HAIlMOHAJIN3Ma, KceHohoouu,
JUCKPUMUHALMKA I10 COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAllMOHAJIbHBIM
IpU3HAKaM W JPYIMM HEraTUBHBIM COLIMAJIbHBIM sIBIIeHUsIM; (B pend. Ilpukasa
Muno6puayku Poccun ot 29.06.2017 N 613)

HaBBIKM COTPYIHHMYECTBA CO CBEPCTHHKAMHU, JE€TbMHU MIIAUIETO BO3pACTa,
B3pOCIBIMH B 00Opa3oBaTelIbHOW, OOLIECTBEHHO  IMOJIE3HOM,  y4yeOHO-
UCCJIEI0BATENBCKON, IPOSKTHON U APYTUX BUJIAX JEATEIIBHOCTH;

HPABCTBEHHOE CO3HAHUE U TMOBEJICHUE HA OCHOBE YCBOEHUS OOIIECUEIOBEYECKUX
IICHHOCTEH;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UHCJIE CaMOOOpa30BaHMIO, HA
NPOTSKEHUH BCEW )KM3HU; CO3HATENbHOE OTHOIIEHUE K HEMPEPhIBHOMY 00pa3o-
BaHMIO KaK YCJIOBHIO YCIEUTHOW MpOo(ecCHOHaIbHON U 00IIECTBEHHOU eI TENb-
HOCTH;

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHU-
4eCKOT0 TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

NPUHATHE U peaM3aliio [EHHOCTEH 310pOBOro M 0e30macHoro oopasa *KHU3HH,
NOTPEOHOCTH B (PM3MUECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHATUAX CIOPTHUBHO-
0370POBUTENBHON NI€ATENbHOCTHIO, HENPUATHE BPEIHBIX NPUBBIUEK: KypeHUS,
yHOTPEOJIEHHS! AJIKOT0JIsl, HAPKOTHKOB;

OepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U TICH-
XOJIOTUYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK M JAPYTUX JIIOJAEH, YMEHHUE
OKa3bIBATH IIEPBYIO [TIOMOIIIb;

OCO3HAHHBIA BBIOOp Oynyiiei mpodeccud U BO3MOXKHOCTEH peanu3aiiu coo-
CTBEHHBIX U3HEHHBIX IJIJAHOB; OTHOIIEHHE K MPOPECCUOHAIBHON AESITENbHO-
CTH KaK BO3MO>XHOCTU y4YaCTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAP-
CTBEHHBIX, O0ILIEHAIMOHATBHBIX IPOOIIEM;

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOIO MBIIICHUS, TOHUMAHUS BIMSHUS COLM-
QIBHO-9KOHOMUYECKUX IPOLIECCOB HA COCTOSHHE NPHUPOJHONM M COLMAIBHOMN
Cpelbl; MPUOOPETEHUE OIBITAa SKOJIOr0-HANPABIEHHON e TEIbHOCTH;
OTBETCTBEHHOE OTHOILLIEHNE K CO3/JaHHI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHSI-
THs IECHHOCTEN CEMEUHOW JKU3HU.

MeranpeamerHsie:

YMCEHHUC CAMOCTOATCIBbHO OMPCACIIATL HEJIU ACATCIbHOCTU U COCTABJIATD ITJIAHBI
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NEeATEIbHOCTH; CAMOCTOSITEIBHO OCYILIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTH-
POBaTh ACATENBHOCTD; UCIIOIB30BATh BCE BO3MOKHBIE PECYPCHI ISl TOCTHXKE-
HUS TIOCTaBJICHHBIX LIEJIEH U pean3aliy IUIaHOB JAESITEIbHOCTH; BEIOUPATh
YCIEIIHBIE CTPATETUN B PA3JINYHBIX CUTYaLMSIX;

- YMEHHE NPOJYKTUBHO OOILATHCSA U B3aUMOJIEHCTBOBATh B MPOIIECCE COBMECTHOM
NESTEIIbHOCTH, YUYUTHIBATh MO3ULIUHU APYTUX YUACTHUKOB JAESTEIBHOCTH, dPpeK-
TUBHO pa3peiiatb KOH(QIUKTHL;

- BJIAJICHHE HaBbIKaMU MO3HABATEIbHOM, y4€OHO-UCCIIEN0BATENBCKON U MTPOEKT-
HOM JIESITEIbHOCTH, HAaBBIKAMU pa3pelieHus Mpo0eM; ClIoCOOHOCTh U TOTOB-
HOCTb K CAMOCTOATEILHOMY IOUCKY METOOB PELIECHUS TPAKTUYECKUX 3a/aY,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHUS;

- TOTOBHOCTb U CIOCOOHOCTH K CAMOCTOSITENIbHOM MH()OPMALIMOHHO-
ITIO3HABATEJIbHOU JEATEIIbHOCTH, BKIIIOUasi YMEHUE OPUEHTUPOBATHCS B pa3Iny-
HBIX UICTOYHHMKAX MH(OPMaLIUU, KPUTUUECKU OLIEHUBATh U MHTEPIIPETUPOBATh
uH(pOpMaIMIO, TOTYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

- BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMM: YMEHHUE SICHO, JIOTUYHO U TOYHO HU3J1arath
CBOIO TOYKY 3PEHHsI, UCIIOIb30BATh aJICKBaTHBIC SI3bIKOBBIE CPECTBA;

- BJIQJICHHE HaBbIKaMU MIO3HABATEJIbHOM pe(IeKCUU KaKk OCO3HAHMS COBEpIIae-
MBIX JE€HACTBUN U MBICIIUTEIBHBIX MTPOLIECCOB, X PE3YyJIbTaTOB U OCHOBAHU,
I'PaHHUILl CBOETO 3HAHUS U HE3HAHMUSI, HOBBIX [T03HABATENIBHBIX 337a4 U CPEACTB
JUTSL UX TOCTHIKEHHS;

- IEJIEYCTPEMIICHHOCTD B MOMCKAX Y MPUHATHHU PEIIEHUI, COOOPA3UTENBHOCTD U
MHTYUIIMS, pa3BUTOCTh POCTPAHCTBEHHBIX MIPEICTABICHU; CIIOCOOHOCTh BOC-
NPUHUMATh KPAacOTy U TapMOHUIO MHpA.

B PE3YIbTATC OCBOCHUA AUCHUIIIIMHBI «MAaTCMAaTHUKa» O6y‘l&IOH.IHfICH JOJDKCH:

3HATH/IIOHUMATD:

— 3HAYCHUE MAaTEMATUYECKON HAYKH JJIsl PEIICHHUs 3a1a4, BOSHUKAIOIINX B
TEOPUHU U MIPAKTUKE; IIUPOTY U B TO K€ BPEMs OTPaHUYEHHOCTh MPUMEHE-
HUSI MAaTEMaTUYECKUX METOJIOB K aHAJIM3Y U UCCIIEIOBAHUIO TIPOIECCOB U
ABJICHUU B npupojie u oOiecTse; 31

— 3HAYCHUE MPAKTUKHA U BOIIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKE JIJIst
(GbOopMHUpPOBAaHUS W PAa3BUTHS MATEeMATHUYCCKOW HAYKH; UCTOPHUIO PA3BUTHS
MTOHSATHUS YUCIIA, CO3JaHMS MAaTEMAaTHYECKOTO aHaM3a, BOSHUKHOBEHHS U
pa3BUTHUSI TEOMETPUH; 32

— YHUBEpCaJbHBIN XapaKkTep 3aKOHOB JIOTUKH MAaTEMAaTHUYECKUX PACCy K-
HUM, UX PUMEHUMOCTh BO BCEX 00JIACTIX YEIOBEUECKOU eATEeILHOCTH,

33

— BEPOSITHOCTHBIM XapaKTep Pa3IMYHBIX MPOILIECCOB OKPYKAIOIIETO MUPA,;
34
— OCHOBHBIE TIOHATHS, TEOPEMBI, POPMYJIbI; 00 OCHOBHBIX MOHSATHSIX MaTe-
MaTHYECKOTI'0 aHaJIM3a U UX CBOMCTBaxX; 35
Baxneiinmme MareMaTHIECKHE MOHATHUS: YUCII0, KOPEHB, CTENEHb, Jorapudm
ypaBHEHUE, HEPABEHCTBO, TPa(UK, OCIET0BATEILHOCTD, PONU3BOIHAS,



nepBooOpa3Has, MHTErpaj, KOMOMHATOPUKA, CTATUCTUKA, TEOPUS BEPOSTHOCTEH,
CUHYC, KOCUHYC, TAHT'€HC U KOTAaHI'€HC YIJIa, TOYKa, psMasi, INIOCKOCTb,
MEPIECHINKYJIAP, HAKIOHHAs,, MHOTOTPAaHHUKH, TEJAa BpAIIeHUs, BEKTOp, CUCTEMA
KOOPAMHAT B MPOCTPAHCTBE; CKAISIPHOE IPOU3BEIECHUE BEKTOPOB;

OcHOBHBIE CBOWCTBa KOpHEH, cTemneHel, JorapudmoB, GyHKIMA, HWHTErpana,
YpPaBHEHUI U HEPABEHCTB, BEKTOPOB; CBOMCTBA FT€OMETPUUYECKUX TEIT;

aKCHUOMBI CTEPEOMETPUU U MPOCTEUIINE CIEACTBUS U3 HHUX; B3AUMHOE PACIOJIOKEHUE
MPSAMBIX, MPSIMOM U IUIOCKOCTH, JIBYX IUIOCKOCTEW B MPOCTPAHCTBE;, MOHATHE YrJiia
MEXAY NPSMBIMH, yIJIa MEXAY NPSMOW M IUIOCKOCTBIO, yIrjla MEXAY IJIOCKOCTSIMH,
OCHOBHBIE  TE€OPEMBI O  MEPHEHAUKYJISIPHOCTH  NPAMOM M IUIOCKOCTH,
NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEH, (OPMYJbl Il BBIYMCICHHS OOBEMOB H
TJTOIIAJICH TOBEPXHOCTHA T€OMETPUUECKUX TEI.

yMeTh:

— BBINOJIHATH apu(MeTHYECKUe NeUCTBUS HAJl YUCIAMHU, COUeTasi yCTHbIEC U
NUCHbMEHHbBIE IIPUEMBI; HAXOIUTh MPUOIMKEHHbIEC 3HAUCHHSI BEIMUUH U
HOTPEIIHOCTH BBIYUCICHUM (aOCOIIOTHAS U OTHOCUTENbHAS); CPABHUBATD
YHCJIOBBIE BBIPAXKEHNUS; Y 1

— BBINOJHATH IPEOOPa30BaHuUs BEIPAXKEHHM, IPUMEHSSI U3BECTHBIE (hOPMY-
JIbl, CBSI3aHHBIE CO CBOMCTBAMHU CTETIEHE, JJorapu(MOB U TPUTOHOMETPU-
yecKux GyHKIun; Y2

— CTpPOUTH IpaMKu U3yUYECHHBIX (PYHKIUN, WILTFOCTPUPOBATH IO TpaPuKy
CBOMCTBA JIEMEHTApPHBIX PYHKIIUIA;Y 3

— pelaTh paluoHAIbHbIE, UPPALIMOHANIBHBIE, T0Ka3aTeIbHbIE, JIOTapupMu-
YeCKHE, TPUTOHOMETPUYECKHUE YPABHEHUS, a TAK)KE aHAJIOTMYHbIE HEpa-
BEHCTBA U CUCTEMBL; Y4

— MPUMEHSTHh NPOU3BOJHYIO JJIsSl MPOBEAEHUS TPUOJIMKEHHBIX BIYUCICHUH,
peuaTh 3a/1a4n NPUKIAJHOTO XapakTepa Ha HaXO0XJAeHHEe HauOOJbILIEro U
HaMMEHBIIIEro 3HaYeHUs; Y5

— MPHUMEHITh OCHOBHBIE MIOHATHUS, TEOPEMBI, POPMYJIBL; Y6

— XapaKTepu30BaTh MOBEJECHUE (PYHKIIHUM, NCIIOJIB30BaTh OJyUYEHHbIE 3HA-
HUS JUIS OTMCAaHMS M aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN; Y 7.

— COCTaBJIATH BEPOSATHOCTHBIE MOJIEIIH TI0 YCIOBHUIO 3a/1a4M M BHIYHCICHUS
BEPOATHOCTH HACTYIIJICHUS] COOBITU, B TOM UHCJE C TPUMEHEHUEM (op-
MYyJI KOMOMHATOPUKH U OCHOBHBIX TEOPEM TECOPUHU BEPOSITHOCTEH; Y 8

— pemarh IUIAHUMETPUUYECKHE U MPOCTEHIINE CTEPEOMETPUUYECKUE 3ajauu
Ha HaXOXXJIEHUE TEeOMETPUUYECKUX BEJIUYMH: JUIMH, YTJIOB, IUIOLIAJEH,
00bEeMOB reoMeTpuueckux Guryp; Y9

HUcnoab3oBaTh npuoOpeTeHHbIEe 3HAHUS U YMEHHMS B NPAKTHYECKON [esl-
TeJIbHOCTH U NOBCEAHEBHOM KU3HM JJIS:

— TPaKTUYECKUX PAcueToB Mo GpopMysam, BKIroYas (OpMyJibl, COAEpKAIIHIE CTe-
NIEHU, PaJIMKaJIbI, JIOTapu(Mbl U TPUTOHOMETPUYECKUE (DYHKIIMH, UCTIONB3YS
Ipyu HeOOXOIUMOCTH CIIPABOYHBIE MAaTEPUANIbl U MMPOCTEUIITNE BHIYUCINTENbHbIE
YCTPOUCTBA;



— OIKCaHUA C TOMOIIBIO GYHKITUN PA3TUIHBIX 3aBUCUMOCTEH, TIPEICTABICHUS UX
rpaduYecKu, HHTEPIpETAINH IPaQHKOB,;

— peIIeHUs MPHUKIATHBIX 3a7a4, B TOM YHCIIE COIUATBHO-IKOHOMUYECKUX U (DU3H-
YECKHX, Ha HAOOJIbIIINE U HANMEHBIIINE 3HAYCHUSI, HA HAXOXKIEHNE CKOPOCTH U
YCKOPCHUS,

— TOCTPOCHHMSI M UCCIISOBAHUS IPOCTEUIITUX MATEMAaTHICCKUX MOJIEIICH,

— aHanm3a HHPOPMAIH CTATUCTHYECKOTO XapaKTepa;

— aHajm3a peaJbHBIX YUCIIOBBIX JAHHBIX, TPEICTABJICHHBIX B BUJIC JHATPAMM,
rpauKoOB;

— HCCIIeoBaHUs (MOICTUPOBAHMS ) HECIIOKHBIX MPAKTHYECKUX CUTYaITui Ha OC-
HOBE M3YYCHHBIX (POPMYI B CBOHCTB QUTYD;

— BBIYHCIICHUS 00BEMOB U TUIOIIA IeH TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU

pelIeHUH MPaKTUYECKUX 3a7a4, UCIOJIb3Ysl PU HEOOXOAUMOCTU CIIPABOYHHUKHU U
BBIYHCIIUTEIBHBIC YCTPOHCTBA.

1.4. llpoduabHasi cocTaBiasiiomIasi (HAIPABJIEHHOCTH) 00111e00pa30BaTeJIbHOM

AUCIHUILIHHDBI

[Tpy n3ydeHnn TUCUUIIIMHBI BHUMAHUE CTYJIeHTa Oy 1eT oOpalieHo Ha e€ npuKiIaj-
HOM XapakTep, Ha TO, IJI€ ¥ KOI'/1a, U3y4aeMble TEOPETUUECKHE MOJI0KEHUS U ITPAKTH-
YeCKHE HaBBIKM MOTYT OBbITh UCIIOJIb30BAHbI B OyAyIIel MPaKTUUECKON AESITEIbHOCTH.
B pe3ynbTaTte n3ydeHus IUCUUILIMHBI CTYAEHTBI JOJDKHBI YCBOUTH, UYTO MaTeMaTHuye-
CKHUE TIOHATUS, ABJSSCh a0CTpaKIMe CBOMCTB M OTHOLLIEHUI peanbHOro Mupa, o0J1a-
Jat0T OOJBIION OOIIHOCTHIO UPOKOH chepoii NPUMEHUMOCTH, YTO CYIIHOCTh IPUIIO-
YKEHUI MaTEMaTUKH K PEIICHUIO MPAKTUYECKUX 3a/1a4 3aKI0YAEeTCs B IEPEBOJIE 3a1a4
Ha MaTEMaTUYECKUH SA3BIK, PELIEHUU €€ U MHTEPIIPETALMU [IOJyYEHHBIX PE3YyIbTaTOB
Ha SI3bIKE UCXOAHBIX NaHHbBIX. [Ipn 00yueHMN MaTeMaTUKU UCTIONIb3YIOTCS COBPEMEH-
HbI€ METOJIbI U CPEACTBA O0yUEHHUs, COOJIIOIAETCS MPEEMCTBEHHOCTh N3YUYEHUS TIPpe-
MeTa M0 OTHOILIECHUIO K IIKOJIBHON MTPOrpamMMme.

Marematuka cBsizaHa ¢ pU3UKON, XUMHEH, UH)KEHEPHOU rpadukoi, nH(HOpMaTUKON
u UKT, nunpopmanimoHHBIMH TEXHOJIOTHSIMH, JIEKTPOTEXHUKOM.



2 CTPYKTYPA U COAEPKAHUE JIUCIUIIJIMHbI

2.1 O0beM TUCHUILIMHBI U BUbI y4eOHOH padoThl

Bup yueOHoi padoThI Oo0bem ua-
COB
O0beM padoThHI 00YYAKIIMXCH B aKaJleMHYECKHUX Yacax (Bcero) 408
O0bem padoThI 00YyYAKINMXCH BO B3aMMOJACHCTBUM C Mpernoaa- 273
BarTesieM (BCero)
B TOM YUCJIE:
Jleknuun 134
NPAKTHUECKHUE 3aHATUS 139
71a00paTOPHOE 3aHITHE
CamocrosiTesibHast padora od0y4yariuerocsi (Bcero) ¢ 000CHOBa- 134
HHMEM pacyeTa BpeMeHHU, 3aTPa4YuBaeMOro Ha ee BbINOJHEHHe
B TOM YUCJIE:
H3y4eHHE Y4eOHOI0/TEOPETUUECKOTO Marepuayia (10 KOHCIEKTam 30
JIEKLIMIA ), N3YYEHHE OCHOBHOM M JIONOJIHUTEIBHOM JINTEPATYypPhI
MOATOTOBKA K MPAKTUYECKUM U JJaOOPATOPHBIM 3aHATHUIM 68
BBITIOJTHEHNE UHIUBUYAJIbHOTO WJIM TPYIITIOBOTO 3aJaHuUs 18
MOATOTOBKA K MPOMEXYTOUYHOW aTTECTALlUU, KOTOPasi MPOBOAUTCS B 18
dbopme nud. 3auera
U 1p.
NuauBuayajbHbIi NPOEKT
Koucyabranum 1

IIpome:xxyTouyHas arrecrauusi B popme

1 cemectp — quddepeHIMpOBaHHBIN 3a4eT

2 ceMecTp — 9K3aMEH, B TOM YHCIIC:
MOJIFOTOBKA K SK3aMEHY,
npeIdK3aMeHAIIMOHHAS KOHCYIIbTAIINS,
poleaAypa caun dK3aMeHa

10



2.2 TemaTHYecKHii TUIAH U co/iepKaHMe Y4eOHOU MUCHMILUIMHBI MaTeMaTHKA

HaumenoBanue pa3neinoB u Coneprxanue yueOHOro MaTepualia, IpaKTHIECKUe 3aHATHS, CAMOCTOSTeNIbHast paboTa O06bem yacoB YpoBeHb
TeM oOyuaronuxcs (lex.  cam.pab. mpak.) | OCBOCHHS

Pasznen 1. Pa3zBuTHe NOHATHS 0 YHCJIE 20
Tema 1.1 [eiictButenshbie | Conepkanue yueOHOTO MaTepuana (1eKyuu, ypoKu) 32, V1, yV2
yucna Llenbie 1 panpioHanbHbie yncia. Ipobu. JleiictBus ¢ apodsiMu. JlelicTBUTENbHBIC YnCTa. | 2

HppaumonansHsle ynciia. Monynb I1eHCTBUTENBHOTO YNCIA.

[Tponoprus. [IponeHTHI. 2

Copep:xanue yueOHOTo MaTepuana (npakxmuyeckoe 3ansimue)

beckoneuHno yObIBaroIasi reoMeTpruieckast nporpeccus. Borunciaenue cymmsl OeckoHeu- 2

HO YOBIBAIOIIEH MPOTPECCHH.

CamocrosiTesibHas paboTa 00y4aromMXCcs

Brimonuenue neiictBuit ¢ npoosmu. [IpuBeaenne yncia Kk CTaHAapTHOMY BUY. 2

Haxosxnenue nporeHTa ot yncia. Beraucienue cyMMbl 0€CKOHEYHO YOBIBAIOIIEH reo- 2

METPHUUYECKOHN MPOTPECCHUH.
Tema 1.2 Apudmernyeckuii | Conepkanue yueOHOTO MaTepuana (1eKyuu, ypoKu) 31, VI
KOPEHb HaTypaJbHOM CTe- Apudmernueckuit KOpeHb HaTYpaJIbHOM CTENEHH U ero cBoiicTBa. [IpeoGpa3oBanue up- 2
MeHn paIlMOHATBHBIX BHIPAKCHUMN.

CamocrosiTesibHas padoTa 00y4arOIMMXCH

KoncnektupoBanue no reme «KopeHb -1l CTENEHU U €70 CBOMCTBAY. 2
Tema 1.3 Crenens ¢ parmo- | Comeprkanue yueOHOTO MaTtepuaia (eKyul, ypoKiL) 31, VI,
HaJIbHBIM U JIEHCTBUTEIb- CrerneHb ¢ pallMOHAIBHBIM TOKa3aresieM crerneHu. CTerneHb JIeWCTBUTENLHBIM MTOKa3are- | 2 V2, V6
HBIM TOKa3aTeNeM JieM crenieHru. CBOMCTBA CTEMEHM C ICCTBUTEIBHBIM MTOKA3aTEIIEM.

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

BpruncinTh 1 HalWTH 3HAYEHUS BBIPAKEHUHN C IEHCTBUTEIBHBIM IMOKA3aTEJIEM CTEIICHH. 2

KontponbHas paborta Ne 1 «KopHu u cTenenn» 2
Pa3znen 2. CreneHnasi pyHkumus 24
Tema 2.1 Crenennas ConeprkaHue y4eOHOTO MaTepHana (1eKyuu, ypoxu) 31, 35, VI,
GbyHKIIHS, €€ CBOMCTBA CrenenHas GyHKIMS, ee cBoiicTBa U rpaduk. OyHKIMS OrpaHUYeHHAs CBEpPXY, CHUZY. 2 V2, V3,




u rpaduk

OrpanunuenHas GyHKIus. MOHOTOHHOCTb (DYHKIUU. ['Opu30oHTalIbHAS U BEpTUKAIIbHAS
ACUMIITOTHI.

CamocrosiTesibHasi padoTa 00yYyarOmMXxcst
Hanmcats coobmenue «Ipaduku sneMeHTapHbIX GyHKIUR.

Tema 2.2 Bzaumbo
oOpartHbie GYyHKIUU

Copep:xanue yueOHOro MaTepuaia (npakxmuyeckoe 3ansmue)

Oo6patumas ¢pyHkius. Bzaumuo oopatasie Gyakimu. O0macTu onpeaesieHns U 3HAYCHHUIA
B3aUMHO 0OpaTHBIX (hyHKIMI. MoHOTOHHBIE (QyHKIMH. [ paduk 0OpaTHON GHYHKIINH.

CamocrosiTesibHasA padoTa 00yyarouuxcst
Pa6ora ¢ kuuroii. Koncrekr no teme «B3aumMHo oOpaTHbIe QYHKITUNY

31, V3

Tema 2.3 PaBHOCHIIBHEIE
yYpaBHEHHSI U HEPABEHCTBA

ConeprkaHuie yueOHOTO MaTepuaia (1eKyuu, YypoKi)

PaBHocwiibHble ypaBHeHHMsA. lloctopoHHMe — KOpHU. PaBHOCHMIBHBIE  HEpPaBEHCTBA.
OcCHOBHBIE METOJbl pEIICHUs YpaBHEHHH (pa3iioKeHHE Ha MHOXKUTEIH,

BBEJICHWE HOBBIX HEHW3BECTHBIX, MOJACTAHOBKA, rpaduueckuii Meron). MeTo MHTEPBAJIOB
IIPU PELICHUN HEPABEHCTB.

Coneprxkanne y4eOHOT0 MaTtepuasa (npakmuyeckoe 3aHsamie)

Pemenue ypaBHeHPIfI, HCPAaBCHCTB U UX CUCTCM. Pemrenue HEPaBCHCTB METOJIOM MHTCPBA-
JIOB.

CamocrosiTesibHas padoTa 00y4arOIMMXCs
[ToaroroBuTk npe3eHTanmo «MeTopl pelIeHU palMOHaIbHbIX YPABHEHUI.

31, 35, VI,
V2, V4,

Tema 2.4 Hppanuonans-
HbI€ YpaBHEHUS

Conepikanue yaeOHOro MaTepuana (1eKyul, ypoKu)

Wppanmonanbhple ypaBHeHUsl. OCHOBHbBIE PUEMBI UX PEHICHHUS.

Copep:xanne yueOHOT0 MaTepuana (npakmuyeckoe 3ansmue)

Pemenue HppaluOHAJIbHBIX ypaBHeHHfI. BBISICHUTE ¢ TIOMOIIIBIO Fpa(I)I/II(OB, CKOJIBKO KOp-
HEH uMeeT YpaBHCHHE. pral/;LlOHClﬂbele HepaeeHcmed.

CamocrosiTesibHast padoTa 00y4arOMMXCs
[ToaroroBuTh npe3eHTanmo «MeTobpl pelieHni UPpPaAOHATBHBIX YPABHEHHIN.

KontponbHast pabota Ne 2 « YpaBHEHUs U HEPABEHCTBA»

31, 35, VI,
V2, V4,

Pa3znen 3. Iloka3zareanHast

byHkuun

28

Tema 3.1 Iloka3aTenpHas
byHKIHISA

ConeprkaHrie yueOHOTO MaTepuana (1eKyuil, YypoKu)

IToka3zarenbHast (yHKIHS, €€ CBOWCTBA U rpauK.

CamocrosiTesibHas paboTa 00y4arOImMXCs
[TocTpoenue rpadukoB QPyHKIHMIT C MTOMOIIBIO0 MPOCTEHIINX TPEOOPa30BAHUIA.

31, 35, VI,
V2,V3,
V4,

Tema 3.2 Tloka3areiabpHbIE

CojneprkaHue y4eOHOTO MaTepHana (I1eKyuu, ypoxu)

31,35 VI,




ypaBHEHUS

IloxazaTennHBIC YpaBHCHUA. OCHOBHBIE IIPHUEMBI UX PCIICHUS.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Pemenne nokazarenpHbIxX ypaBHeHHil. [Ipocreiinme nokazareabHble ypaBHEHUS.

[IpuMeHeHne MeToia BBEAEHUS HOBOM IIEPEMEHHOM, ITPU PELLICHNUH ITOKA3aTEIIbHBIX
YpaBHEHU.

CamocrosiTesibHast paboTa 00y4aromMXCcs
IToaroToBKa K MpakTUYECKUM 3aHATHUSIM PELICHMsI T0OKa3aTeJIbHbIX YPaBHEHUN

V2, V4,
Y6

Tema 3.3 Tloka3areiapHBbIE
HEPaBEHCTBA

ConeprkaHuie yueOHOTO MaTepuaia (1eKyuu, YpoKil)

[TokazarenbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.
Vcnonb3oBaHue CBOWCTB M rpauKoB (GYHKIUI IPH pelICHUH HEPABEHCTB

N

Coneprxkanne ydeOHOTo MaTtepuasa (npakmuyeckoe 3aHsamie)

Pemenue nmokazareabHBIX HCPABCHCTB. HpI/IMeHeHI/Ie OCHOBHBIX MCTOOOB PCIICHUSI.

CamocrosiTesibHasA padoTa 00yyarouuxcst
Penrenune nmokasaTesibHbIX HEPABEHCTB C MMOMOIIBIO TPadUKOB PYHKITHIA.

31, 35, VI,
V2, V4,
Y6

Tema 3.4 Cucremsl IToKa-
3aTeNbHBIX YPaBHEHU U
HEPABCHCTB

ConeprkaHrie yueOHOTO MaTepuaia (1eKyuu, YpoKiL)

CucreMbl ITOKa3aTelIbHbIX ypaBHeHPII’I 1 HCPABCHCTB

Copep:xanue yueOHOT0 MaTepuana (npakxmuyeckoe 3ansmue)

Pemenne crucTemMbl moka3aTelIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

KontponbHas pabora Ne 3 «Iloka3zaTenbHast QyHKIUS

CamocrosTeabHas paﬁoTa oﬁyqalonmxca
Pemenne cucteM IMmoka3zaTellbHBIX ypaBHeHHﬁ.

31, 35, VI,
V2, V4,
Y6

Pa3znen 4. Jlorapupmuveckasi pyHkuus

30

Tema 4.1 Jlorapudmet

ConeprkaHrie yueOHOTO MaTepuaia (1eKyuil, YypoKil)

Omnpenenenue norapupma. OCHOBHOE orapudmMuieckoe ToxaecTBo. Jlorapupmupona-
Hue. [lorenmupoBanue. CBoiicTBa JorapupmMoB.

JlecsiTuuHbie U HATYpalibHBIE Torapudmbl. @opmyna nepexoa ot Jiorapudma mo 0JHOMY
OCHOBAHHUIO K JIorapu(pmy no Apyromy OCHOBAHHUIO

Coneprxkanne y4eOHOTO MaTtepuasna (npakmuyeckoe 3ansamie)

Pemenue ynpaxHeHuil Ha MPUMEHEHUE ONpeeNieHus orapudmMa 1 OCHOBHOTO JiOoTa-
pUMHUIECKOTO TOXKJIECTBA M CBOMCTB Jiorapudma.

CamocrosiTesibHas padoTa 00y4arOIMIMXCs
Hanucanue coobmenus: «M3 uCTOpUM NECATUYHBIX U HATYPAIbHBIX JOrapU(PMOBY.

31, 35, VI,
V2, V4,
Y6

Tema 4.2 Jlorapudmuye-

CojneprkaHue y4eOHOTO MaTepHana (1eKyuu, ypoxu)

31,35 VI,




cKast QyHKIUS Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U IrpaduK. V2, V3,
CamocrosiTesibHas paboTa 00y4arOmMXCs V4
[TpeobpazoBanus rpaduKoB JorapuPMUIECKON (YHKIIHUH. 2
Tewma 4.3 Jlorapudmuye- ConeprkaHue yueOHOT0O MaTepuaia (1eKyuu, YpoKu) 31, 35, VI,
CKHE ypaBHEHHUS Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC TPUEMBI U METObI UX PEIICHUS. V2, V4,
Copep:xanne yaeOHOT0 MaTepuala (npakmuyeckoe 3ansimue) \%)
Pemenne norapudmuueckux ypaBHEHHI OCHOBHBIMU METOJAMH PEIICHUS. 2
Pemenne norapudmudeckux ypaBHEHUI METOOM BBEJCHHUS HOBOM MIEPEMEHHOM. 2
Pemenue cuctem norapuMUIECKUX ypaBHEHUH. 2
CamocrosiTesibHasA padoTa 00yyarmuxcst
Pemenune norapu(Muveckux ypaBHEHHI U CHCTEM JIOTapU(PMHUUECKIX YPaBHEHUH. 2
Tema 4.4 Conepixkanue y4eOHOro MaTepuana (1eKyul, ypoKu) 31, 35, VI,
Jlorapudmuueckue Hepa- Jlorapudmuueckue HepaBeHCTBA. OCHOBHBIC TIPUEMBI MX PEIICHHUS. V2, V4,
BCHCTBA Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansmue) Yo
Pemienue norapu(pMuuecKux HEPaBEHCTB. 2
Kontponbnas padora Ne 4 «JlorapudmMuueckast QyHKITU 2
CamocrosiTesibHas padoTa 00y4arOIMMXCs
IlonroroBka Kk KOHTpoOJbHOU paboTe no Teme «Jlorapupmuueckas QyHKIUI» 2
Pa3nes S. Tpuronomerpudeckue (popmyJibl 24
Tema 5.1 Cunyc, kocunyc, | ComepxaHue y4eOHOTO MaTepuana (1ekyuu, ypoKu) 31,32,yV2
TAaHT'€HC U KOTaHreHc yria | Paguannas mepa yria. IloBopoT Touku BOKpYr Hayana koopauHat. OrmnpeneneHue CUHy-
ca, KOCUHYCa, TAH€HCA U KOTAHTeHCca yIJa.
Tema 5.2 CpoiictBa cunyca, | Comepikanue yueOHOTO MaTepuaia (eKyul, ypoKiL) 31,32, V2,
KOCHHYCa, TAHT€HCa U KO- 3HaKu CHUHYca, KOCuHyca, TaHreHca. CuHyCHI YIIoB a ¥ —a. Haxoxx/ieHue 3HaueHus Bbl- Y6
TaHTeHca yIiia. paskeHUsl, COJIEPXKAIETr0 CUHYC, KOCUHYC, TAHT€HC YTIIa.
CamocrosiTesibHas padoTa o0yuyaroumuxcst
Pabota ¢ enMHUYHON OKPYKHOCTBIO. 2
Coobmenne «4To Takoe TPUTOHOMETPHUS?) 2
Tema 5.3 OcHoBHble Tpuro- | Conepkanue ydeOHOTO MaTepuaia (1eKyuu, ypoKu) 31, 32, V2,
HOMETPUYECKHE TOXKIECTBA | 3aBUCUMOCTh MEKIY CHHYCOM, KOCHHYCOM U TAHT€HCOM OJHOTO U TOro *e yria. OCHOB- V6

HBIC TDUTOHOMCTPUYCCKHUC TOKACCTBA.

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamiie)




[Ipeobpa3oBaHre NPOCTEHIINX TPUTOHOMETPHUYECKHUX BbIPAKECHHUIA.

Tewma 5.4 OcHOBHBIE TPUTO-
HOMETpUYecKHue (OPMYITbI

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Dopmyibl cnoxenns. CHHYC, KOCUHYC U TAaHT'€HC CYMMBbI M PA3HOCTH JIBYX YTJIOB.

CamocrosiTesibHast paboTa 00y4aromMXCs
PaboTa ¢ yueOHUKOM: COCTaBUT KOHCHEKT 110 TeMaM «@PopMyJibl ABOHHOIO yria»

Coneprxanne yueOHOro MaTepualla (npakmuueckoe 3auamiue)

CHHYC ¥ KOCUHYC TaHT€HC ABOMHOTrO yria. Popmynsl HONOBUHHO20 Y2ld.

CamocrositesibHas padora «IIpeobpazoBaHre TPUTOHOMETPUYECKUX BHIPAKEHUI.

ConeprkaHue yueOHOTO MaTepuaia (1eKyuu, ypoKi)

DopMyJIbl TPUBEICHUS.

Coneprxkanne yueOHOro Marepuasa (npakmuyeckoe 3aHsamie)

@DopMyJIbl CyMMBI M pPa3HOCTH TPUTOHOMETPUUECKHUX (DYHKITUH.
ITpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUN

31, 32, 34,
V2, V6

Pa3nen 6. TpuroHomerpuieckue ypaBHeHUsl.

26

Tema 6.1 IIpocreiimme
TPUTOHOMETPHUUECKHUE
ypaBHEHHS

ConeprkaHuie yueOHOTO MaTepuaa (eKyu, YpoKiL)

I[IpocTeiiliie TPUTOHOMETPUYECKHE YpaBHEHHs. Y=SiN X, Y=COS X, y=tg X

Coneprxkanne yueOHOTo MaTtepuasa (npakmuyeckoe 3aHsamie)

Pemenne npocTelMX TPUTOHOMETPUYECKUX YpPaBHEHUN

CamocrosTeabHas paﬁoTa oﬁyqalonmxm

Pabota ¢ yueOHUKOM U JOMOJIHUTENBHOM auTepaTypoit «M3 HCTOPUHM TPUTOHOMETPUM.

OTpaboTKa HaBBIKOB PEIIEHUS] IPOCTEUITNX TPUTOHOMETPUUECKUX YPABHEHHM

N

31, 32, 34,
V2, V4,
Y6

Tema 6.2 Pemenue tpuro-

HOMETPUYECKUX YPAaBHEHHU.

ConeprkaHue yueOHOT0 MaTepuaiia (IeKyuu, ypoKiL)

TpuronomeTpuyeckre ypaBHEHHsI, CBOJSAIIMECS K KBaIPATHBIM

OpnHOpOAHBIE TPUTOHOMETPUYECKUE ypaBHEeHHs 1-ii u 1I-i1 crenenu.

N

TpI/IFOHOMCTpI/I‘-ICCKI/IC YpaBHCHU, PCITACMBIC PA3JIOJKCHUCM Ha MHOKHUTCIIN

CamocrosiTesibHas padoTa o0yuyaroumuxcst
Penienre TpUrOHOMETPUUYECKUX YPABHEHMM, TOATOTOBKA K MIPAKTUYECKUM 3aHITHIM

Coneprxkanne y4eOHOT0 MaTtepuasa (npakmuyeckoe 3ansamie)

IIprMeHEeHHEe OCHOBHBIX METO0B PEIEHUS] TPUTOHOMETPUYECKUX YPABHEHUM.

Pemienue ogHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHHIA.

Pemenue nmpocTelmx TpPUroHOMETPUIECKUX HEPABEHCTB.

KontponbHast padora Ne 5 « TpuroHomMeTpuuecKkue ypaBHEHH»

NN NN

31, 32, 34,
V2, V4,
Y6




CamocTrosiTesibHasi padoTa 00yYarommXxcst

Pemenne tpuronomerpuyeckux ypaBHeHui. [1oAroToBKa K KOHTPOJIBLHON paboTe. 2
Pa3znen 7. Tpuronomerpuveckue (PyHKIUH 17
Tema 7.1 Tpuronomerpu- ConeprkaHrie yueOHOT0o MaTepuana (1eKyuil, YypoKiL) 31, 32, 34,
Yyeckne (QyHKIUU Tpuronomerpuueckas pyHkius y=sin X, e€ cBoiictBa u rpaduk. 2 V2, V3,
Tpuronomerpuueckas GyHKIUS Y=COS X, €€ cBoiicTBa U rpaduK. 2 V4, V6
Tpuronomerpuueckas ¢pynkuus Yy=tg X, e€ cBoiicTBa 1 rpaduK. 2
Tpueonomempuueckas gpynxkyus Y=Cctg X, eé€ ceoticmea u epapux.
CamocrosiTesibHas padoTa 00yyaroumuxcst
Pabora ¢ y4eOHUKOM U JIOTIOJHUTEIIBHOH JINTEPATYPOIl: COCTAaBUTH KOHCIIEKT 110 TeME 00- 2
JIaCTh OMPEJICTICHNUS U MHOKECTBO 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKIUMN, YETHOCTb,
HEYETHOCTh, MEPUOJANYHOCTH TPUTOHOMETPUYECKUX (PYHKIUH
Tema 7.2 Iloctpoenue rpa- | Copep:kanue yueOHOro MaTepuana (npakmuyeckoe 3ansimue) 31, 32, 34,
(UKOB TpUTOHOMETpUYE- [Toctpoenue rpavkoB TPUTOHOMETPUUECKUX (PYHKIHMM UX MpeoOpa3oBaHUeE. V2, V4,
CKUX (DyHKIHHA VccnenoBaHre OCHOBHBIX CBOMCTB TPUTOHOMETPUYECKUX (DYHKIUI Y6
CamocrosiTesibHas paboTa 00y4aromMXCcs
ITpeoOpa3oBanue rpa@KOB TPUTOHOMETPUYECKUX (PYHKITHI. 2
Tema 7.3 OOparHbie TpH- Coneprkanne y4eOHOro MaTtepuania 31, 32, 34,
roHOMeTpHuueckue QyHKIMU | Obpammubie mpuecoHOMempuyeckue GyHKyuu. 2 V2, V4,
OcHOBHbIE CBOWCTBAa OOPaTHBIX TPUTOHOMETPUUECKHUX (YHKIUI Y6
Pa3nes 8. IIpsiMble U IIOCKOCTH B NPOCTPAHCTBE 28
Tema 8.1 B3aumuoe pacrio- | Coaeprkanue yaeOHOT0 MaTepuana (1eKyuu, ypoKu) 31, 32, 33,
JIO’KEHUE MPSAMBIX U IIOC- AKCHOMBI CTEPEOMETPHUH U TPOCTEHMIIINE CIEICTBUS U3 HUX. 2 A%
KOCTEH B IPOCTPAHCTBE B3anMHOe pacnionokeHne npsMsIx B mpoctpaHcTBe. CKpemmBaromuecs mpsMble. 2
Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)
B3anMHOe pacnionokeHne npsMbIX U INIOCKOCTEN B MPOCTPAHCTBE.
[TapannenpHOCTh MJIOCKOCTEN B MPOCTPAaHCTBE. [I[puMeHenne cBONCTB NapauIeIbHOCTH
TJTIOCKOCTEH MPH PEIICHUH 3a/1a4.
CamocrosiTesibHasi padoTa 00yYarOmmMXxcst
CocraBienue KoHCeKToB: «IIpeamer crepeomerpusiy, «O6 akcHoMax CTEPEOMETPUN» 2
Tema 8.2 Iepnenaukynsap- | Coaepkanue yaeOHOr0 MaTepuana (1eKyuu, ypoKu) 31, 32, 33,
HOCTb NPSIMBIX U IJIOCKO- IlepneH IUKYISIpHOCTD NPSAMBIX, MPSMOM U MIIOCKOCTH. [lepneHauKymsp U HaKJIOHHAs. 2 A%




CTeil B MIPOCTPAHCTBE

Yron Mexay NpAMou M IIIOCKOCThIO. Teopema 0 3-X NmepreHauKysipax.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

[Ipumenenue Teopembl 0 3-X MEPHEHIUKYNIIpax K pEHICHUIO 3a/1a4.

Coneprkanue yueOHOT0 MaTepuaiia (IeKyuu, YypoKiL)

JIByrpaHHbIN yToj. YT0J MEXKIY IIIOCKOCTIMU. [lepreHauKyIsIpHOCTh JBYX IJIOCKOCTEH.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3aHamiue)

HaXO)KI[GHI/Ie yrijia MCKAy IMJIOCKOCTAMHU, ITIOCTPOCHHUC HpOGKHI/Iﬁ MPSAMBIX Ha IJIOCKOCTD.

KonTponbnas pabota No 6 «IIpsMblie 1 II0CKOCTH B TPOCTPAHCTBE»

CamocrosiTesibHasA padoTa 00yyaouuxcst

CocraBiieHne KOHCIIEKTOB 10 TeMaM: «300pakeHne MpoCcTPaHCTBEHHBIX (QUTYDPY,
Koncnekr «3angaun Ha OCTPOEHUE CEUEHUIT».

Pemrenue npakTudeckux 3a1a4 Ha BEIYMCIICHUE 3HAYCHUI HAKJIOHHOM U €€ ITPOCKITHH.

NN DN

Pa3znen 9. BexkTopbl 1 MeTOJ KOOPAUHAT B NMPOCTPAHCTBE.

Tema 9.1 BekTops! B nipo-
CTpPaHCTBE

ConeprkaHuie yueOHOTO MaTepuaa (IeKyu, YypoKiL)

BeKTOpH Ha INIOCKOCTU U B IIPOCTPAHCTBC. MO,[[y.]'IB BCKTOpA. PaBeHcTBO BCKTOPOB.

Copep:xanue yueOHOT0 MaTepuana (npakxmuyeckoe 3ansmue)

CrnosxeHue, BBIMUTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha YHCJIO.

Conepkanue yaeOHOTO MaTepHaia (leKyuu, ypoKiL)

KOMHJ’IaHapHBIG BCKTOpA. Paznoxenue BCKTOpAa 110 HAIIPABJICHUSAM.

Copep:xanue yueOHOT0 MaTepuana (npakxmuyeckoe 3anHsmue)

Pemrenne 3a1a4d BEINOJIHEHNE IEHCTBHUM HAJl BEKTOPAMHU

CamocrosiTesibHast padoTa 00y4arOMMXCs
Pemenue 3aa4 Ha JeCTBHS ¢ BEKTOPaMH.
IloaroroBka npeseHTanyu 1o reMe «Bekropa B IpoCTpaHCTBE»

N

31, 32, 33,
VI, V9

Tema 9.2 IIpsimoyronbHast
cucTeMa B IPOCTPAHCTBE

ConeprxaHue yueOHOT0 MaTepuaiia (IeKyuu, ypoKiL)

[IpsimoyronbHas (IexkapToBa) cucteMa KOOpAMHAT B pocTpaHcTBe. KoopamHaThl BEKTO-
pa. CBsA3b MEXAY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK.

[Ipocreiimue 3a1aun B KOopAuHaTaX (KOOPAWHATHI CepeANHBI OTPE3Ka, JUIMHA BEKTOPA,
paccTOsSHUE MEXKY IBYMS] TOUKAMHU).

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamiie)

Breraucnenue JJIMHBI BEKTOPA, paCCTOAHUSA MCXKIY ABYMSA TOUKAMMU.

ConeprkaHre yueOHOTO MaTeprana (1eKyuil, YypoKiL)

31, 32, 33,
Vi, V9




VYron mexay AByMms BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.
YpaBuenus chepsl, niockocmu u npamou. JleusceHus.

Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

Hcnons3oBanue KOOpAUHAT U BEKTOPOB IIPU PEILIEHUHM MATEMAaTU4YECKUX U IPUKIIAIHBIX
3a1a4.
KonTtponbnas pabora Ne 7 «BeKTOpbI 1 METOZ KOOPAMHAT B IPOCTPAHCTBE»

CamocrosiTesibHasi padoTa 00yYyarOmMXxcst

Pemrenue MPAKTUYCCKHUX 3aZia4d, YCPE3 KOOPANHATHEI TOUCK U BEKTOPOB B IIPOCTPAHCTBC.
PaGora ¢ yueOHOI1, nononHUTENbHOM TUTepaTypoid. CocTaBlieHne KOHCIIEKTa 10 TeMeE:
«YpaBHeHUs chepsl, nrockocmu u npsamotl. Jeusxicenus. »

N

Paznen 10. IlpousBoanas u

ee reoMeTPpUYeCKHid CMbLIL.

28

Tema 10.1 TIpousBoaHas
OCHOBHBIX (DYHKIIHIA

Coneprxkanue ya4eOHOro MaTepuaia (leKyuu, ypoKiL)

[IpousBonnas. [lonarue o npousBoaHON GyHKIMH, peaen GyHKIMU B TOYKe U Ha Oec-
KOHEYHOCTH. HenpepbIBHOCTH QYHKIIUU

[IpousBonHas creneHHoi pyHkuuu. [Ipon3BoIHBIE HEKOTOPBIX SIEMEHTAPHBIX (YHK-
UAH.

Copep:xanue yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Brruncnenue npezaena GyHKIIMHN B TOUKE. HAXOKJICHUE MPOU3BOJHON CTENEHHON (QyHK-
005051

ConeprkaHuie yueOHOTO MaTepuaa (IeKyu, YypoKiL)

ITpaBuna nuddepeHpoBanus, IPOU3BOAHAS CIOKHOW (QYHKIIMU

Coneprxkanne y4eOHOTO MaTtepuasa (npakmuyeckoe 3ansamie)

Haxoxnaenue nponssoanbix ¢yHkiuil. [IponsBogHas nmokasarenbHOM, JjorapupmMudecKon
Y TPUTOHOMETPUYECKUX (PYHKITHI

HaxoxaeHne nponu3BoIHON CI0KHOM (PyHKIINU.

31,32,
34,35,V1,
3,V5
Y6

Tema 10.2 I'eomerpuueckuii
CMBICIT TIPOU3BOTHON H(]-
dbepeHuupyeMoit pyHKIuu

ConeprxaHue yueOHOT0 MaTepuaiia (IeKyuu, ypoKiL)

['eomeTpryeckuil cMbICI MPOU3BOJAHON PYHKIIMU

VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKIUN

Coneprxkanne y4eOHOTO MaTepuasa (npakmuyeckoe 3ansamie)

Hanucanue ypaBHeHus kacateiabHON K rpaduky QyHKIUU.

KontponbHas pabora Ne 8 «IIpousBoaHas 1 €€ reoMeTpUYECKHI CMBICIT»

CamocTosiTesibHasi padoTa 00yYarOMXCst

31,32,
34,35,V1,
3,V5
Y6




Pabota ¢ yueOHOM U JOTIOTHUTEILHON JTUTEPATypPOH

HaxoxaeHne mpou3BOJHBIX HEKOTOPBIX (DYHKIIUH 0 arOpUTMy

[ToaroroBka K KOHTPOJILHOM paboTe

[ToaroroBka mpe3eHTAMH «AJITOPUTM HAXOXKICHUS MPOU3BOTHON (YHKIIHID)

NN DNDN

Pazgen 11. IlpyuMeHeHre MPOU3BOAHON K MCCJIAET0BAHUI0 (YyHKIUI

Tema 11.1 UccnenoBanue

Conepikanue yaeOHOro MaTepuaia (leKyuu, ypoKiL)

(GyHKIMH C TOMOIIBIO MTPO-

BozpacTtanue u yOpiBaHue QpyHKINU

U3BOJIHON

OKcTpeMyMbl PYHKLIUU

N

[TpumMeHeHre Npon3BOTHON K OCTPOCHHUIO TpadMKOB (PYHKITHIA

Coneprxkanne ydeOHOro MaTtepuasa (npakmuyeckoe 3aHsamie)

[IpumeHeHne mpor3BOTHOMN K HCCIeI0BAaHUIO (DYHKIUI U MOCTPOCHUIO TPAHKOB.

HccnenoBanue GyHKIMIA TPYU TOMOIIM POU3BOIHOIA.

N

Coaepixkanue yaeOHOro MaTepuaia (leKyuu, ypoKiL)

Haubonbiiee n HanMeHblllee 3Ha4eHUs! PYHKINUU

Copep:xanue yueOHOT0 MaTepuana (npakxmuyeckoe 3ansmue)

Pemienue 3aga4 Ha HaXO0XKICHHUE HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYCHHH.

[IpuMeps! HCTIOIB30BAHMS IPOU3BOIHON JUISl HAXO0XKICHHS PAlHOHAIIBHOTO PEILIEHNUS B
IIPUKJIAHBIX 3a]1a4yax.

Bmopas npoussoonas, ee ceomempuueckuii u puzuveckuii cmuica. Haxosrcoenue ckopo-
cmu 0115 npoyecca, 3a0aHH020 oOpMyIoU U 2padUKoM.

Kontponbnas padota No 9 «l[IpuMeHeHne Npon3BOTHON K UCCIIEAOBAHUIO (DYHKITHI

CamocrosiTesibHast padoTa 00y4arOMMXCs

Pa6ota ¢ yueOHOI U JOMONHUTEIBHON JIUTEPATYPON U KOHCTIEKTOM.
Pemienue 3a1au Ha wuccienoBaHue GYHKUIUN MPU IOMOIIH TPOU3BOIHOM.
Pemenue 3a1a4 Ha ONTUMH3ALHIO.

IToaroToBKa K KOHTPOJILHOU paboTe.

NN DN DN

31,32,
34,35,V1,

Y3, V5

Y6,V7

Pasznen 12. HUuTerpas u ero

NpUMEHEeHHe

Tema 12.1 TlepBooOpa3zHas

ConeprkaHrie yueOHOTO MaTepuana (IeKyuil, YypoKiL)

[TepBooOpasnas. ['eomeTprdeckuii cMBICT IEPBOOOPA3HOM.
OCHOBHOE CBOHCTBO IEPBOOOPA3HOM.

[IpaBuia Hax0XIeHNS IEPBOOOPA3HBIX

Heonpenenenubiit unTerpan. [IpaBuiia BBIYUCICHUS] HEONPEAEICHHOIO HMHTETpasia

31,32,
34,35,V1,
V3,V5
Y6




Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

Haxoxxaenne nepBooOpa3HbIxX GyHKIWH. Beruncienne HeonpeaeaeHHOTo HHTEerpaa.

Tema 12.2 Beruncienue

Conepxkanue ya4eOHOro MaTepuaia (leKyuu, ypoKiL)

IJTOIAJIEN C HOMOIILIO UH-

[1no1maae KpUBOJMHEHHON TPANCLUH.

Terpaia

Copep:xanue yueOHOro MaTepuaia (npakxmuyeckoe 3ansmue)

N300pakeHre KpUBOIUHEWHOM Tpanenuy. Haxoxaenue miomnaam KpuBoJIMHEHHOH Tpa-
HEIHH C IOMOUIbIO IEPBOOOPA3ZHOM

Coaepixkanue yaeOHOro MaTepuaia (leKyuu, ypoKiL)

Onpenenennblii uurerpai. @opmyna Herorona—IJleliOHuna.

Copep:xanue yueOHOTo MaTepuana (npakxmuyeckoe 3ansmue)

Brruncnenne unrerpanos. @opmyna Hetorona—IJlelionuna

Coaepixkanue yaeOHOro MaTepuaia (leKyuu, ypoKiL)

Brrancnenue miomaaei miockux (GUryp ¢ moMomis0 HHTErpasioB. [IpuMeps! mpuMeHe-
HUS UHTerpana B Qu3MKe.

Copep:xanue yueOHOTO MaTepuana (npakxmuyeckoe 3anHsmue)

Haxoxnenne miomaieil KpuBOJIMHEWHBIX TPANICHHI C TOMOIIBIO HHTETPAJIOB

Beruucnienue miomaam Gurypsl, orpaHMueHHON rpadukaMu GyHKIUH.

Brruncnenue niomaaei niockux GUryp ¢ moMoupo onpeaeEHHOro HHTerpaia.

KontposnbHast pabota Ne 10 «MHTerpan u ero npuMeHEeHUe».

NN NN

CamocrosiTe1bHasi padoTa o0y4arommxcst

[TonrotoBka coobuienuii: Ilpumenenne uHTerpana B pU3MKe U TEXHUKE.

IToaroroBka K pelmeHnI0 yIpa)KHEHUN Ha HAX0XKACHUE HEOIPENEIEHHOIO HHTErpaa.
HaxoxzeHue omnpeneneHHOro uHTerpaa.

Beruucnenue miomanyu KpUBOJIWHEWHON Tpanelyu.

Beruuciienue miomaaei miockux Guryp

NDNNDNDNDN

31,32,
34,35,V1,
V3, V5
Y6

Pa3znen 13. MHororpaHHuku

Tema 13.1 Ilousatue MHOTO-

ConeprkaHue yueOHOT0 MaTepuaiia (IeKyuu, ypoKiL)

TPAHHUKA.

[TonsiTHE O TEOMETPUIECKOM TEJIC U €ro MOBEPXHOCTU. MHOTOTpaHHHKH.
Bepmmnel, pebpa, rpaHr MHOTOTpaHHUKA.
Paszsepmka. Mnoeoepannsie yenvl. Boinyknvle muo2oepanHuxu. Teopema Junepa.

31,32, VI,
Y9

Tema 13.2 Ilpuzma

ConeprkaHuie yueOHOTO MaTepualia (IeKyuu, ypoKiL)

[Tpusma. [Ipsamast u nakronnas npusma. [pasunbpHas npusma. [apamnenenunesn. KyoO.
Cummerpu B Ky0e, B mapajuiesnenumnese, B npuzme. CeueHus Kyoa, IpU3MBI.

N

31,32, VI,
Y9




Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

Beluncnenue OCHOBHBIX 2JIEMEHTOB IIPU3MbL. 1locTpoeHue NIPOCTENIINX CEUEHUN ITPU3-
MBI, Ky0a, napajuienenunesa.

Tema 13.3 Ilupamuga

ConeprkaHuie yueOHOT0O MaTepuaiia (IeKyuu, YypoKiL)

[Mupamuna. [IpaBunbHas nupamuga. Yceuennas nupamuoda. TeTpasp.
Cummetpus B nupamude. CE4CHUS TUPAMHUIBI.

Copep:xanue yueOHOro MaTepuaa (npakmuyeckoe 3ansmue)

Brruucnenue OCHOBHBIX 2JIEMEHTOB IupamMubl. IlocTpoeHne mpocTenmnx ceueHuin
IUPaMUJIBI.

KonTponbnas pabora Ne 11 «MHororpaHHUKK»

31,32, VI,
Y9

CamocrosiTesibHasA padoTa 00yyarouuxcst

PaGota ¢ yueOHUKOM U JTOMOTHUTENBHOMN TUTEPaTypOi, COCTaBICHHE KOHCIIEKTA M0 TeMe
«[IpencraBneHue 0 MPaBIWIIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTadap, JOACKAd AP
1 UKOCadIP).

[IpakTnueckast paboTa Mo NOCTPOECHUIO CEYEHUI MHOTOIPaHHUKOB.

W3roroBnenune Mozeneit mpaBUIbHBIX MHOTOTPAHHUKOB.

N

Pa3nes 14. Tesia u noBepXHOCTH BpallleHUS.

22

Tewma 14.1 Hunmuaap

ConeprkaHuie yueOHOTO MaTepuaa (IeKyu, YypoKiL)

Hunmunap. OcHoBaHue, oOpa3yronias, BbICOTa, OOKOBasi M MOJHAs TOBEPXHOCTH, pa3-
BEpTKa.
Ocesoe ceuenue u ceuenus, napanienvbhvie U NepReHOUKYIAPHble OCHOBAHUIO.

Coneprxkanne y4eOHOT0 MaTtepuasa (npakmuyeckoe 3aHsamie)

Brruncnenue anementoB nuuHApa. [loctpoenue npocremmux ceueHuid. Beruncnenne
IUTOIIAAEH DTUX CCUEHUIA.

31,32, VI,
Y9

Tema 14.2 Konyc

ConeprkaHrie yueOHOTO MaTeprana (IeKyul, YypoKiL)

Konyc. Vceuennwiti xonyc. OcHoBaHue, 00pa3ymolas, BbICOTa, OOKOBas U TOJHAs IO-
BCPXHOCTH, pa3BEpPTKa. Ocesoe ceuenue u ceyenus, napanneivHvle U nepneHouxyiapuvie OC-
HOBAHUIO.

Coneprxkanne yaeOHOT0 MaTepuasa (npakmuyeckoe 3ansamie)

Beruucnenue 3nmeMeHTOB KoHyca. [loctpoenue npocreimux ceueHuid. Beraucnenue
IJTIOIIAAEH DTUX CCUEHUI.

31,32, VI,
A%

Tema 14.3 lap u chepa

ConeprkaHuie yueOHOTO MaTepuaiia (IeKyuu, ypoKiL)

[ap u chepa, ux ceuenus. Kacamenvras niockocms K cghepe. BeranucaeHue 3JI€MEHTOB

31,32, VI,
Y9




cdepsl, mapa.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Kontponbras padota Ne 12 «Tena v moBepXHOCTH BpaICHUS.

CamocrosiTesibHast paboTa 00y4aromMXCs

Pabora ¢ yueOHUKOM: cocTaBlI€HUE KOHCIIEKTa 110 TeMe «B3aumHoe pacrnosnoxeHue che-
PBI U TUIOCKOCTH

COCTaBJIeHHE KOHCIEKTa o Teme «KacartespHas III0CKOCTh K chepe»

[ToaroroBka Kk KOHTPOJIBHOM padoTe.

ITonroroBka npesenranuii no reme «Tena BpaleHus»

NN

Pa3nes 15. U3MepeHusi B reoMeTpuu

14

Tema 15.1 Haxoxnenue
IUIOINAAM [TOBEPXHOCTEN U
o0bemMa reoMeTpUIECKIX

buryp.

ConeprkaHue yueOHOT0 MaTepuaiia (eKyuu, ypoKiL)

O0beM u ero m3mepenue. MaterpansHas popmyiia oobema.
Dopmyssl 00beMa KyOa, TPSIMOYTOJILHOTO NapajliesenuIe ia, MPU3Mbl, IUIHHAPA

®opmysbl 00beMa nupaMubl U KoHyca. @OopMyJibl IIIOIAAN TOBEPXHOCTEN HMIMHIPA U
KoHyca. PopmMyiibl 06beMa 11apa U IIomaan chepsl.

Coneprxkanne yueOHOTo MaTtepuasa (npakmuyeckoe 3aHsamie)

HaxoxnaeHnue 00BEMOB U IIoIaaei HOBerHOCTCﬁ MHOT'OT'PaHHUKOB.

Haxosxienre 00beMOB | IUIONIAIeH MOBEPXHOCTEH TEeJ BpalllCHHUSI.

N

KonTponbnas pabora Ne 13 «O0beMbI TEOMETPUUECKUX TET

31,32, VI,
Y9

CamocTosiTe1bHAsi paGoTa 00y4aromMXcs
PaGora ¢ yyeOHUKOM: cOCTaBlIeHUE KOHCTIEKTOB. Perienne 3amad.
IToaroroBka Kk KOHTPOJILHOM padoTE.

NN

Pa3nen 16. DiieMeHTbI KOMOMHATOPUKH.

Tema 16.1 DnemeHThI KOM-
OMHATOPUKHU

ConeprkaHrie yueOHOTO MaTepuana (IeKyuil, YypoKiL)

OcHoBHbIe OHATHS KoMOMHaTOpuKH. [IpaBuio npoussenenus. [lepectanoBku. Pazme-
menus. Coueranus u ux cporicrsa. bunom Herotona. Tpeyronsnuk [lackans.

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

[Ipocreiimume 3aa4n Ha MOJCYET YUCIIA Pa3MEILIEHUI, TIEPECTAHOBOK, COUETaHUM.
Pemenwne 3a1a4y Ha mepe0oOp BaprHaHTOB.

N

34, 35, VI,
A%

CamocrosiTesibHasi padoTa 00yYarOIMXxcst
3amauyn Ha BEIYUCICHUE (PaKTOpUA, Pa3MEIICHUN, COYETaHUN, IEPECTaHOBOK.
3anuce pa3ioKeHust OnHOMa.




Paszgea 17. JieMeHTHI TEOPUM BEPOSATHOCTH U MATEMATHYECKOH CTATUCTUKH.

Tema 17.1 DaeMeHTEI TEO-
pYHU BEpOSITHOCTH U Mate-
MaTHYECKON CTATUCTUKH.

Conepixkanue ya4eOHOro MaTepuaia (leKyuu, ypoKiL)

CoObITHe, KOMOMHAIIUN COOBITUH, BEPOSITHOCTH COOBITHSI, CII0)KEHUE U YMHO)KEHUE BEPO-
arHoctell. Cmamuueckas 6eposimHocmo.

Cnyuaiinvle 6enuuunbl, YeHMpaivhble meHOeHyulu, Mepbl pasopoca.

Pewenue npakmuyeckux 3a0au ¢ npumeHnenuem 6eposimHOCHHbIX MENM0008

Coneprxkanne ydeOHOTo MaTtepuasa (npakmuyeckoe 3aHsamie)

Perienue 3a1a4 Ha BBIYHCIICHUE BEPOSITHOCTUA COOBITHIA.
Cocrapnenue Ta0JIMIl pacipeieNieHNs BEPOSTHOCTEH.

34, 35, VI,
A%

CamocrosiTesibHas padoTa 00yyaromuxcst
Pemenue 3a1ay Ha BbIUMCIIEHHUE BEPOSITHOCTH COOBITHI. [locmpoenue cucmozpamm

MOJITOTOBKA K MMPOMEKYTOUYHOHN aTTECTAIMH, KOTOpas MPOBOAUTCS B (hopmMe
nud. 3auera

18

KoncyabTanum 2 cemectp

Bcero
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3. YCJIOBUSA PEAVIMBALINU JUCHUITJINHBI

3.1 TpeGoBaHus K MaTepHAJIbHO-TEXHUYECKOMY O0ecevyeHHuI0

Peanu3arus TUCIUTUTMHEI TpEOyeT HATMYHsI yIeOHOTO KaOMHEeTa MaTeMaTHKa.
O6opynoBanue yueOHOro kKabUHeTa:

— TO0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— MHOro()yHKIHOHAJIBHBIA KOMIUIEKC MpPErnogaBaTes;

— Y4YEHUYecKas JOCKa;

— HarjsigHble MOcoOUs Mo MaTeMaTHKe (KOMIUIEKThl YYEOHBIX TaOJUIl U IIa-
KaTOB, MOJIEJIM TEOMETPUUECKUX (PUTYP CTEPEOMETPHH);

—  CIIPpaBOYHbBIE MOCOOUS, TUAAKTUYECKUE MATEPUAIIBI.

TexHuueckue cpeacTra 00ydeHus:

MYJIBTUMEIUHHOE 000pYy/I0BaHNUE;

WHTEPAaKTUBHOE TIOCOOME IO TUCITUTUIMHE MaTeMaTHKa,

KOMIIBIOTEP ¢ BO3MOXKHOCTBIO CBOOOIHOTO J0CTya B IHTEpHET BO BpeMs yueo-
HOTO 3aHSTHS.

3.2. Hepequb HOPMAaTHUBHBIX IIPAaBOBLIX JOKYMECHTOB, OCHOBHOH H JOITIOJIHH-

TeJIbHOU Y4eOHOM JIUTepaTypbl, HE00X0AUMOM /I OCBOCHUSA TUCHMILIMHBI
HopmaTuBHBIE IPAaBOBbIE JOKYMEHTbI

1.

[IpumepHas mporpamma o0111€00pa30BaTeIbHON AUCIHUIUIMHBI «MartemaTrukay ais
CIIO na 6a3e ocHOBHOTO 001Iero o0pazoBanus. PerucrpaiinoHHbIA HOMEDP pELEH-

3um 377 ot 23 nrona 2015 r. DI'AY «DUPO»

[Tpuka3 Ne 413 MunoOpnayku Poccun ot 17.05.2012 r «O6 yTBepxkaeHun pexae-

paNbHOrO rOCYJaPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAAPTa CPEIHETO 00IIEero 00-

pa3oBaHM.

[Tpuka3z Ne 350 Mwunobpuayku Poccun ot 18.04.2014 r. «O06 yTBepxaeHUH

®I'OC CIIO no cneunansHOoCcTH 15.02.08 TexHOIOTUS MAIIMHOCTPOEHUS

[Tpuka3 Ne 464 Munobpuayku Poccuu ot 14.06.2013 1. «O6 yTBepKACHUH MO-
psiZIKa OpraHU3aIK U OCYIIECTBICHUS 00pa30BaTEIHHOM AEATEILHOCTH 110 00pa-
3oBaTeNbHBIM IIporpammam CITO».

OcHoBHas JuTEparypa

1.

Ilapeirun, Urops ®exoposuy.

Marematuka : anreOpa u Hauyajla MATEMaTUYECKOTO aHaIu3a, reoMeTpusi. ['eomer-
pusi. bazoBblii ypoBenb. 10-11 knaccesl [Teker] : yueOHUK : pekoMeHg0BaHO Mu-
HUCTEPCTBOM 00Opa3zoBaHus U Hayku Poccuiickoit dexneparuu. - 2-¢ usj., CTep. -
Mockaa : Jlpoda, 2019 (Teepsb : TBepckoii monurpad. KoMOMHAT A€T. JHT., 2019).
- 238 ¢. : mi. - [Ipenm. ykas.: c. 233-234. - ISBN 278-5-358-15250-2 : 393-
00.ISBN: 978-5-09-034067-0

Hlapbirun, Urops ®exopoBuy.

Marematuka : anrebpa U Hadajla MAaTEMaTUYECKOTO aHaIn3a, reoMeTpusi. [ 'eomer-
pusi. bazoBbiii ypoBenb. 10-11 kmaccsl [Teker] : yueOHUK : pekomMeH0BaHO Mu-
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HUCTEPCTBOM 00pa3oBanus u Hayku Poccuiickoit denepanuu. - 3-e usn., crep. -
Mockaa : Jlpoda, 2019 (Teeps : TBepckoii moaurpad. KoMOMHAT AeT. IuT., 2019).
-237,[1] c. : m. - [Ipeam. ykas.: c. 233-234. - ISBN 278-5-358-17034-6 : 281-00.

JlonoJiHUTeIbLHAS JINTEPATypa

1.

MeTtoauyeckne yka3aHusi o U3y4eHHIO TeMbl “OCHOBBI TPUTOHOMETPUH” MO TUC-
nuimHe «MaTtemaTuka» AJs cTyAeHTOB 1 Kypca Bcex cnienuaabHO-

creil [DnexktpoHHbIil pecypc]| / EctectBenHO-TexHuveckuii koyemk; Coct. M. 1. Kono-
BaJIOBA. - DJIEKTPOH. TEKCTOBBIE, Tpad. naH. (1,42 MO). - Boponex : ®I'6OY BO "Bopo-
HEXCKHI ToCyIapCcTBEHHBIN TexHHUeckuil yaHuBepcutet'”, 2016. - 1 ¢aiin. - 00-00.
ITaxomoBa, Esiena I'puropseBHna.

Jluneitnas anrebpa u aHanuTudeckas reomerpus. COOpHUK 3aaHuil : YueOHoe nmocobue
s CIIO / ITaxomosa E. I'., PoxkoBa C. B. - Mocksa : U3garensctBo FOpaiit, 2019. -
110. - (ITlpodeccuonansroe obpazosanue). - ISBN 978-5-534-08432-0 : 289.00.

URL: https://www.biblio-online.ru/bcode/434337

boromoaos, Hukogaii BacuibeBuu.

AnreOpa u Hayana ananusa : Yueonoe nocobue s CIIO / boromosnos H. B. - Mockaa :
NznarensctBo KOpaiit, 2019. - 240. - (IIpodeccronansHoe odbpazoBanue). - ISBN 978-5-
534-09525-8 : 599.00.

URL: https://www.biblio-online.ru/bcode/428057

boromoJgos, Huxkoaaii BacuibeBuu.

['eometpus : Yuebnoe nocodue Jns CIIO / boromonos H. B. - MockBa : 3naTenbcTBo
FOpaiiT, 2020. - 108. - (Ilpodeccuonanbroe odpazoBanue). - ISBN 978-5-534-09528-9 :
279.00.

URL: https://www.biblio-online.ru/bcode/449038

boromoaos, Hukogaaii BacuibeBuu.

Maremaruka. 3agaun ¢ pemeHusMu B 2 4. Yacte 1 : Yuebnoe nmocodwue s CIIO / bo-
romonoB H. B. - 2-e u3n. ; ucnp. u non. - Mocksa : U3znatenscto FOpaiit, 2019. - 439. -
(ITpodeccuonanbHoe oo6pazoBanue). - ISBN 978-5-534-09108-3 : 1019.00.

URL: https://www.biblio-online.ru/bcode/434515

boromoaos, Hukojaii BacujibeBuu.

Martematuka. 3agaun ¢ pemeHusMu B 2 4. Yacte 2 : YuebHoe nocobue g CI1O / bo-
romosioB H. B. - 2-e u3z. ; ucnip. u gom. - Mocksa : M3gatensctBo FOpaiit, 2019. - 320. -
(ITpodeccuonansuoe ob6pazosanue). - ISBN 978-5-534-09135-9 : 769.00.

URL: https://www.biblio-online.ru/bcode/434516

baspun, UBan UBanoBHY.

Marematuka : YueOuuk u npaktukyMm s CIIO / baspun U. U. - 2-e uzn. ; nep. u gor. -
Mocksa : UznarensctBo FOpaiit, 2019. - 616. - (IIpodeccronansHoe o6pa3oBanue). -
ISBN 978-5-534-04101-9 : 1119.00.

URL: https://www.biblio-online.ru/bcode/426511

Martematuka : Yue6nuk s CIIO / mox o6m. pea. Tatapaukosa O.B. - Mocksa : U3-
natenbcTBO FOpaiit, 2019. - 450. - (IlpodeccuonanpHoe oopazoBanue). - ISBN 978-5-
9916-6372-4 : 1039.00.

URL: https://www.biblio-online.ru/bcode/433901

JopodeeBa, Aniia BaagumupoBHa.

Maremartuka. COopHUK 3a1a4 : YueOHo-nipakTuyeckoe mocodue s CIIO / [lopodeeBa
A. B. - 2-e m3a. - Mocksa : U3natensctBo KOpaiit, 2019. - 176. - (IIpodeccuonanpHoe
oOpasoBanue). - ISBN 978-5-534-08796-3 : 379.00.

URL: https://www.biblio-online.ru/bcode/426506
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10. BoromosioB, Hukousaii BacuibeBuy.
['eomerpus : Yue6noe nocodue s CIIO / boromonos H. B. - Mocksa : M3natenscTBo
FOpaiiT, 2019. - 108. - (Ilpodeccnonanproe obpazoBanue). - ISBN 978-5-534-09528-9 :
279.00.
URL: https://www.biblio-online.ru/bcode/428060

3.3. [lepeyenb NpOorpaMMHOro odecnevennsi, NPpodeccuoHaAIbLHBIX 0a3 TaHHBIX,
HHPOPMAIMOHHBIX  CHPABOYHBLIX  CHCTEM pecypcoB  uHGPOPMAIMOHHO-
TeJEKOMMYHUKAIMOHHOH ceTn «AHTepHET», HE0OXOIUMBIX /IJIsi OCBOCHHS y4eOHOI
AUCHHILTAHBI
Jlunien3nonHoe nmporpammuaoe obecnieuenue: Microsoft Office Word 2013/2007 Mi-
crosoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
HNuTepHer pecypcesl.
www.fcior.edu.ru (nHpOpMaIIMOHHEIE, TPEHUPOBOYHBIE 1 KOHTPOJILHBIC MATEPHAIIHI)
www.school-collection.edu.ru (exuHble KOUIEKIHMHU MU(POBBIX 00pa30BaTEIBbHBIX pe-
CYpPCOB)
http://metodist.Ibz.ru/iumk/mathematics/ec.php (s1ekTHBHBIC KypChI IT0 MaTEMAaTHKE)
http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEYHAs CUCTEMA.

http://mathtest.ru (maTemaTnka B MOMOIIL CTYICHTY M IIKOJBLHUKY — TeCThI ONline)

3.4. OcobeHHOCTH peaM3auMu JUCHUIIMHBI JIS 00y4alOIMXCs U3 YNCIa UH-
BAJIM/IOB M JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

Ilpu obyuenuu auy ¢ 02paHUYEHHBIMU BOZMONCHOCHAMU 300P08bS, NPEOYCMAMpU-
8aemcs UHOUBUOYAILHBLU 2PAPUK 00YYeHUs.

Hnsanuovl u muya ¢ 0epaHudeHHbIMU 803MOICHOCIIAMU 300P08bsL 0Oecneuenbl ne-
YAMHBIMU U IJIEKMPOHHLIMU 00PA308AMENbHBIMU PeCypcaml 8 Gopmax, adanmuposan-
HbIX K 02PAHUYEHUSM UX 300D08bSL.

s ocywecmenenus npoyedyp mexkywe2o KOHMpOJis YCneeaemMoCmu U npoMedlCy-
MOYHOU ammecmayuu 00y4arwuxcs, co30aromcs GoHobl OYeHOUHbIX CpeoCms, aoan-
MUposanmuwvie OJisl UHBAIUO08 U JIUY C O2PAHUYEHHBIMU B03MOICHOCAMU 300P08bS U NO3-
BOJIAIOWUE OYEHUMb OOCHUNICEHUE UMU 3ANTAHUPOBAHHBIX 8 OCHOBHOU 00pA308aMeENbHOL
npozspamme pe3yivmamos 00yYeHUs U YPO8eHb CHOPMUPOBAHHOCMU 8CeX KOMNeMeHYUl,
3A56/IEHHBIX 8 00PA308AMENILHOU NPOCPAMME
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHUA JUCHUIIJIMHbI

JlocTH)KE€HHE TUYHOCTHBIX PE3yJbTaTOB OLIEHUBAETCSA HA KAUECTBEHHOM ypOBHE (0€3 OT-
meTkH). CPOpMUPOBAHHOCTh METANPEIMETHBIX U MPEAMETHBIX YMEHHM OIICHHBACTCS B
Oayutax mpenojiaBaTeieM B MPOIECCE BHIMOIHEHHS] OCHOBHBIX BUIOB YUE€OHOM JesTeNb-
HOCTH OOYYaroIIMXCsl, TECTUPOBAHUS, BBINOJHEHUS OOYYArOIMIMMHUCI CAMOCTOATEIHHOU
paboThI, 10 pe3yabTaTaM TEKYIIEro KOHTPOJIA U IPOMEXYTOYHOW aTTECTALUH.

Pe3yabTarsl 00yyeHus

®opMbI U METOIbI KOH-
TPOJIsl M OLIEHKU pe3yJibTa-
TOB 00y4eHMsI

IIpenmeTrHble pe3yJbTaThl 00y4eHHs

c(OPMHPOBAHHOCTh IPEACTABIECHUI O MaTeMaTHUKe
KaK 4aCTH MUPOBOU KYJIBTYPbI U MECTE MATEMAaTUKHU B
COBPEMEHHOM IUBUIIM3ALIUU, CITIOCO0AX OIMMCAHMUS SIB-
JICHUI peaJIbHOr0 MUpPa Ha MATEMaTUYECKOM SI3BIKE;
c(OpMUPOBAHHOCTH NMPEACTABIECHUI O MaTeMaTHye-
CKHX MOHATHUAX KaK BaKHEUIINX MaTeMaTHUYECKUX MO-
JEJISAX, TO3BOJISAIONINX ONMUCHIBATh U U3y4YaTh pa3HbIC
IIPOLIECCHI U SIBJICHUS; IOHUMAaHHUE BO3MOKHOCTH aK-
CHOMATHUYECKOT'0 MOCTPOCHHUS MATEMAaTUYECKUX TEO-
puii;

BJIaJICHUE METOJAaMH J1I0Ka3aTeIbCTB U aJITOPUTMOB
pelleHus, YMEHUE UX IPUMEHATh, IPOBOAUTH JJOKA3a-
TEJIbHBIE PACCYKICHMS B X0OJI€ PEIICHHUS 3a/a4;
BJIaJICHNE CTaHIAPTHBIMU IIPUEMAMU PELICHUS paLuo-
HaJIbHBIX U UPPALMOHAIIBHBIX, I0KA3aTEIbHBIX, CTE-
NEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUM U Hepa-
BEHCTB, UX CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIO-
TEPHBIX IIPOrpamMM, B TOM UHUCJIE IS ITOUCKA ITYTH pe-
LIEHHs] ¥ WIUTIOCTPALK PEILIEHUS] ypaBHEHUN U Hepa-
BEHCTB;

c(OpPMHPOBAHHOCTb NPEACTABICHUI 00 OCHOBHBIX I10-
HATHSIX MaTEMaTUYECKOI0 aHaJIN3a U UX CBOMCTBAX,
BJIAJICHNE YMEHHUEM XapaKTepPU30BaTh IOBEJCHHE
(GyHKIUI, UCIIOJIb30BAHNUE MTOJTYUYEHHBIX 3HaHUHN IS
ONMCAHHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTE;
BJIa/IEHE OCHOBHBIMU MOHSTHSIMH O TUIOCKUX U IIPO-
CTPaHCTBEHHBIX T€OMETPUUYECKUX PUTypax, UX OCHOB-
HBIX CBOICTBaX; c(hOPMUPOBAHHOCTH YMEHUS PacIo-
3HaBaTh reOMeTpUUecKHue (PUryphl Ha UEPTEXKAX, MO-
JENIAX ¥ B pealbHOM MUDE; IPUMEHEHHE N3YUEHHBIX
CBOICTB reoMeTpuueckux ¢puryp u Gopmyn st pe-
IIEHHs] TEOMETPUYECKUX 3aa4 U 3aa4 ¢ IpaKkTuye-
CKHMM COJIEP>)KAHHUEM;

c(OpMHPOBAHHOCTh NPEACTABICHUH O Tpolieccax u
ABJICHUSX, UMEIOLIIMX BEPOSITHOCTHBINA XapakTep, CTa-
THCTHYECKHNX 3aKOHOMEPHOCTSX B PEAIBHOM MHUPE,
OCHOBHBIX IOHSTHSX 3JIEMEHTAPHON TEOPUU BEPOAT-
HOCTEH; YMEHHUI HAaXOJUTh U OLICHUBATh BEPOSITHOCTH
HACTYIJICHHsI COOBITUI B MPOCTEHIINX MPAKTUYECKUX

HaGmroneHne w oreHka pe-
3ylbTaTOB PabOTHl Ha Mpak-
THUYECKUX 3aHATHUSIX

[TpoBepka pe3ynbTaToB ca-
MOCTOSATEIBHOM paboThI

OLICHKA YpPOBHSI 3HAHUMU CTY-
JEHTOB  Ha  KOHTPOJBHO-
YYETHOM 3aHSATUH

KOHTpOJIbHAsI paboTa 1o pas-
neny
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CUTYaIUsAX U OCHOBHBIE XAPAKTEPUCTUKHU CITydailHbIX
BEJINYUH;

BJIaJICHUE HABBIKAMH UCIIOJIb30BAHUS TOTOBBIX KOM-
IBIOTEPHBIX NIPOTrPaMM IIPU PELIEHUH 3a/1ad.

JIn4HOCTHBIE pe3yIbTaThl 00yUeHUs!

POCCHUICKYIO TPa)IaHCKYI HIEHTHUYHOCTh, NaTPUOTHU3M,
YBa)XEHHE K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHoW, roprocTu 3a cBoW Kpail, cBorw Poauny,
MPOIUIOE W HACTOAIIEe MHOTOHAIIMOHAIFHOTO Hapoaa
Poccun, yBakeHme TrocymapCTBEHHBIX CHMBOJOB (TepO,
¢nar, TUMH);

TPaXTAHCKYIO TIO3HIINIO KaK aKTUBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBa, OCO3HAIOIIETO CBOW KOH-
CTUTYIIMOHHBIE TIpaBa W OOSM3aHHOCTH, yBAKAIOILIETO 3a-
KOH M TPaBOIOPSIOK, 00JIaIal0Iero YyBCTBOM COOCTBEH-
HOT'0 JOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOILETO TPagHIIH-
OHHBIE HAIMOHABHBIE W OOIIEYeNIOBEUECKUEe TYMaHUCTH-
YECKHE U JEMOKpPATHIECKHE IICHHOCTH;

TOTOBHOCTH K cITy’keHuto OTeyecTBy, ero 3aluTe;
c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsI HAYKH U OOLICCTBEHHOM
MPAKTUKH, OCHOBAHHOTO HAa IWAJNOre KYJNbTYp, a TaKkKe
pasnugHBIX (OpM OOIIECTBEHHOTO CO3HAHWS, OCO3HAHWE
CBOET0 MECTa B IMOJHUKYIbTYPHOM MHPE;
c(OpPMHUPOBAHHOCTh OCHOB CaMOPAa3BUTHS U CAMOBOCIIH-
TaHUS B COOTBETCTBHHU C OOIIEYETIOBEYECKUMH LIEHHOCTSI-
MU H UeajJaMH TPaKIaHCKOTO OOIIecTBa; TOTOBHOCTh U
CIOCOOHOCTh K CaMOCTOATENILHOW, TBOPYECKOH M OTBET-
CTBEHHOM JEATEIIHLHOCTH;

TOJICPAHTHOE CO3HAHWE U IOBEJCHHE B MOJUKYIHTYPHOM
MHUpE, TOTOBHOCTh U CITOCOOHOCTh BECTH JTUAIIOT C JAPYTH-
MU JIOABMH, JIOCTUTATh B HEM B3aWMOIIOHUMAHHS, HAXO-
JIUTH OOIIMe e W COTPYTHUYAThH U X JOCTHKEHHUS,
CIOCOOHOCTh TPOTHBOCTOATH HJIEOJIOTHH DKCTPEMHU3MA,
HaI[MOHAIN3Ma, KCEHO(POOUH, TUCKPUMHHAIIUN TIO0 COIIH-
ANBHBIM, PEUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM TpPH-
3HAKaM | JPYTHUM HETaTHBHBIM COLMAILHBIM SIBICHHUSM; (B
pen. Ilpukasza MunobpHayku Poccum ot 29.06.2017 N
613)

HaBBIKM COTPYAHHYECTBA CO CBEPCTHHUKAMH, JE€TbMHU
MITQJIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTENLHOM,
OOIIECTBEHHO TIOJNIE3HOH, Y4eOHO-HCCIIeIOBATEIHCKOM,
MPOEKTHOW U IPYTUX BUAAX JIEATEIHHOCTH;

HPAaBCTBEHHOE CO3HAHHE U IOBEJICHHE HA OCHOBE YCBOE-
HUSI 00IIeUeNIOBEYECKUX [IEHHOCTEH;

TOTOBHOCTB M CIIOCOOHOCTH K 00Opa30BaHHIO, B TOM YMCIIE
camM0o00pa30BaHUIO, HA MPOTSDKEHUH BCEH >KU3HM; CO3Ha-
TEJIbHOE OTHOIIEHHE K HEeNPEephIBHOMY 0Opa30BaHUIO Kak
YCIIOBHIO YCIICIIHOH HPOPECCHOHANILHON U OOIIECTBEH-
HOU JeSITeIIbHOCTH;

3CTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObI-
Ta, HAYYHOTO U TEXHUYECKOI'0 TBOPUYECTBA, CIIOpTa, 001Ie-
CTBEHHBIX OTHOUIEHU;

MPUHATHE W PEaTU3alUI0 IIEHHOCTeH 30pOBOTO M 0e3-
OIMacHOro o0pasa XHU3HHU, HOTPEOHOCTH B (PU3NUECKOM Ca-
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MOCOBEPIICHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-
O37I0POBUTENBHON NEATENbHOCTHIO, HEMPHUATHE BPETHBIX
NPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOTOJIsI, HApKOTHU-
KOB;

OepexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHUE K
(U3MIECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO, KaK c00-
CTBEHHOMY, TaKk W APYTUX JIOJEH, yMEeHHE OKa3bIBaTh
MEPBYIO MOMOIILB;

OCO3HaHHBINM BBHIOOP OyAyIlIeH Mpodeccud U BO3MOMKHO-
CTell peanm3anuil COOCTBEHHBIX KM3HEHHBIX IUIAHOB; OT-
HOIIIEHHE K TPO(PECCHOHATFHOW AEATETHHOCTH KaK BO3-
MOYKHOCTH y4YacTusl B PEIICHUH JINYHBIX, OOLIECTBEHHBIX,
rOCyJapCTBEHHBIX, O0IIEHAIIMOHATIBHBIX POOIIEM;
c(hOpMHUPOBAHHOCTh JKOJIOTUIECKOTO MBINUICHHS, MTOHU-
MaHUS BIUSHUS COIHAIBHO-KOHOMHUYECKHX IIPOIECCOB
Ha COCTOSTHHE MPUPOTHON W COIMAILHOM Cpenmbl; mpruoo-
pETEHHE OIBITa 3KOJIOT0-HANPABICHHOH NeSATEIbHOCTH;
OTBETCTBEHHOE OTHOIIEHHE K CO3J]AHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHSA LEHHOCTEN CEMEMHON KU3HU.

MeTanpez[MeTm,le pe3yJabTaThbl oﬁyqe}mﬂ

YMEHUE CaMOCTOSITENIBHO ONPEEIATh UEIH AESITelb-
HOCTHU U COCTABJIATH IJIAHBI AEATEIIBHOCTH; CAMOCTOS-
TEJIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTH-
pOBaTh AEATEIBbHOCTD; UCIIOIb30BaTh BCE BO3MOKHbBIC
peCcypcehl sl JOCTUKEHUSI IOCTABJICHHBIX LIeJIeH 1
peanu3anuy IIaHoB JAeSTEIIbHOCTH; BRIOUPATh
YCHEIIHbIE CTPATETUH B PA3JIMUHBIX CUTYalUsIX;
yYMEHHUE POYKTUBHO 00IIATHCS U B3aUMOJICHCTBO-
BaTh B MPOLECCE COBMECTHOM JESITEIbHOCTH, YUUTHI-
BaTh MO3UIMU APYTUX YYACTHUKOB JACSATEIbHOCTH,

3¢ dexTuBHO pazpemaTh KOHOIUKTHI;

BIIaJICHUE HABbIKAMHU MMO3HABATEIHHOM, yUeOHO-
HCCIIEIOBATENILCKOM U IIPOEKTHOM AEATEIBHOCTH,
HaBBIKAMH pa3pelIeHus mpooieM; CriocoOHOCTh U TO-
TOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pe-
HIEHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO pa3iind-
HBIX METOJIOB MIO3HAHUS;

TOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOSITEILHOM MH-
(dbopMaImOHHO-TI03HABATEILHOM e TEIbHOCTH,
BKJIIOYAs] YMEHUE OPUEHTHUPOBATHCS B PA3JIMUYHBIX HC-
TOYHHKAX UHPOPMAIUH, KPUTUIECKH OIEHUBATH U
WHTEPIPETUPOBATH HH(POPMAITHIO, TOTYIAEMYIO U3
Pa3IMYHBIX UCTOYHUKOB;

BJIAJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JIO-
TMYHO ¥ TOYHO HU3J1araTh CBOIO TOUKY 3PEHUS, UC-
MOJIB30BaTh aJIEKBATHBIC SA3bIKOBBIE CpelicTBa; MS
BJIa/ICHHE HAaBBIKAMH ITO3HABATEIHHON peIIeKCHH KaK
OCO3HAHUS COBEPIIAEMbIX JEUCTBUN U MBICIUTEIb-
HBIX MIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, Ipa-
HUI] CBOET0 3HAHMS U HE3HAHW S, HOBBIX IMO3HABATEIb-
HBIX 3a/1a4 U CPEJICTB JUJISl UX IOCTUKEHUS;
LEJICYCTPEMIIEHHOCTh B ITOMCKAaX Y MPUHSATHH peIlie-
HUH, COOOPa3UTENBHOCTh U UHTYUILIUSA, PA3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEJICTABIICHUI; CIIOCOOHOCTH

HabGmronenne u oneHka pe-
3yJIbTAaTOB pabOTHI Ha TMpak-
TUYECKUX 3AHITHUIX

IIpoBepka pe3ynpTaToB Ca-
MOCTOSITEIbHON pabOThI

OIIEHKa YpPOBHSI 3HAHUU CTY-
JICHTOB ~ Ha  KOHTPOJBHO-
YYETHOM 3aHSTUH

KOHTpOJIbHAsI paboTa 1o pas-
neny
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BOCIPHUHUMATh KPacoTy U TApMOHHIO MUpA.

3HATH

3HaYeHNE MaTeMaTU4YEeCKOW HAayKH JJIsl pelIeHus 3a/1a4,
BO3HHUKAIOIIKX B TEOPUU U MPAKTUKE; IIUPOTY U B TO
e BpeMsi OTPAaHUYCHHOCTb TPUMEHEHUS MaTeMaTHye-
CKHX METOJIOB K aHaJIM3y U UCCIIEIOBAaHUIO TPOIIECCOB
U SIBJIIGHUH B ipupoje u obmecTse; 31

3Ha4YeHHE NMPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B Ca-
Mo MaTeMaTHKe AJis GOPMUPOBAHUS U PA3BUTHUS Ma-
TEMAaTU4YECKON HAYKH; HCTOPHUIO PA3BUTHUS TOHSATHSA
YHClia, CO3/IaHUs MaTeMaTHYECKOT0 aHalln3a, BO3HUK-
HOBEHMS U pa3BUTHUA reoMeTpun; 32

YHHUBEpCaIbHBIA XapaKkTep 3aKOHOB JIOTUKA MaTeMaTH-
YECKUX PACCYXACHUN, UX IPUMEHUMOCTh BO BCEX 00-
JIACTSX YEJIOBEYECKOH JeATeILHOCTH, 33
BEPOATHOCTHBIN XapaKTep Pa3IMUHbIX IPOIECCOB
OKpY’Karolero mupa; 34

OCHOBHBIE MTOHATHS, TEOPEMBI, POPMYIIBI; 00 OCHOBHBIX
MOHITHUSIX MAaTEMAaTUYECKOTO aHaIN3a U UX CBOICTBAX;

35

YMmerh

BBITOJIHATH apUPMETUIECKHE ACUCTBUS HAJl YUCIIAMH,
coueTasi yCTHbIE U TUCbMEHHbIE IIPUEMBbI; HAXOIUTh
npUOJIMKEHHBIE 3HAUE€HUS BEJIMYMH U [TOTPELIHOCTH
BbIUKCIIEHUM (aOCONMIOTHASI U OTHOCUTEINIbHASA); CPABHU-
BaTh YHUCJIOBBIE BBIpAXXECHMUS; Y 1

BBITNOJIHATH peo0pa30BaHusl BIPAXKEHUN, IPUMEHSS
M3BECTHBIE (POPMYIIBI, CBA3aHHBIE CO CBOWCTBAMH CTe-
HEeHEeH, JIorapu(MoB ¥ TPUTOHOMETPUUYECKUX (PYHKLIUH;
y2

CTPOUTH TpapMKH U3YUEHHBIX (YHKIUH, HITIOCTPUPO-
BaTh 110 rpauKy CBOMCTBA AJIEMEHTAPHBIX (PyHK-

uii; Y3

pelaTh palMOHAIBHBIE, HPPALMOHAIIBHBIE, [TOKA3a-
TeJIbHBIE, JIorapu(MudIeckre, TPUTOHOMETPHUUECKHE
YpaBHEHHS, a TAK)KE aHAJIOIMYHbIE HEPaBEHCTBA U CU-
cremsl; Y4

NPUMEHSTH IPOU3BOIHYIO JUJIsl MPOBEACHUS MPUOIH-
YKEHHBIX BBIYUCIIEHUH, pelIaTh 3a/1a4M MPUKIIATHOTO
XapakTepa Ha HaXO0XKJeHHEe HauOOJIbIIEro 1 HAMMEHb-
[Iero 3HaUeHus;, Y5

IPUMEHSTh OCHOBHBIE MIOHATHS, TEOPEMBI, POPMYIIbI;
Y6

XapakTepu30BaTh MoBeeHNe (PYHKIIHIA, NCTIONb30BaTh
MIOJIyYEHHBIE 3HAHUS JUIsSl OIIMCAHMSI U aHAJIN3a peallb-
HBIX 3aBHCHMOCTEH; Y7.

COCTaBJIAITh BEPOATHOCTHBIE MOJEIH TI0 YCIOBUIO 3a/1a-
YY U BBIYMCIICHUS BEPOSTHOCTH HACTYIUIEHHs COOBITHH,
B TOM YHCJIE C IPUMEHEHHEM (OopMYTT KOMONHATOPUKH
Y OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEN; Y 8
penaTh IIAHUMETPUYECKHE U IPOCTEHIIINEe CTEPEOMET-

HaGmronenue u oreHka pe-
3ylbTaTOB PabOTHl Ha Mpak-
THYECKUX 3aHITHIX

[IpoBepka pe3ynbTaToB ca-
MOCTOSATEIBHOI paboThI

OLICHKA YpPOBHSI 3HAHUHU CTY-
JEHTOB  Ha  KOHTPOJBbHO-
YYETHOM 3aHSATUH

KOHTpOJIbHAs paboTa mo pas-
neny

HaGmronenue u orenka pe-
3ynbTaToOB pabOTHl Ha Mpak-
TUYCCKUX 3aHATUAX

IIpoBepka pe3ynbTaToB ca-
MOCTOATENbHOM paboThI

OIICHKAa YpPOBH:A 3HaHUI CTy-
JCHTOB Ha KOHTPOJIBHO-
YUYCTHOM 3aHATUU

KOHTpOJbHasE paboTa mo pas-
JeTy
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PHUYECKHE 321241 Ha HaX0XKICHHE TEOMETPHUIECKUX Be-
JUYUH: JUIAH, YTIIOB, TUIOIIAeH, 00beMOB reoMeTprude-
ckux uryp; Y9

HCMO0Jb30BATH NPUOOpPEeTeHHbIe 3HAHUS M YMEHNsI B MPaK-
THYECKOH NeATeJLHOCTH M MOBCEIHEBHOM JKN3HU

MPAaKTUYECKHUX PacdeToB Mo GopMynam, BKIto4as Gop-
MYJIbI, COJICPIKAIINe CTEIICHH, PaIUKAIbI, JTOTapU(PMbI 1
TPUTOHOMETpHUSCKHE (DYHKIIUHU, UCIIONIB3Ys IIPH HEOO-
XOJJMMOCTH CIIPaBOYHBIC MAaTEPHAJIbI M MPOCTEHIITNE
BBIUHCIIUTEIHHBIC YCTPOMCTBA;

OTHMCAHUS C TIOMOIIBbIO (DYHKIIMH Pa3TUYHBIX 3aBUCH-
MOCTEH, IPEJICTABICHUS UX TpaQruecKu, HHTepIIpeTa-
1MUY TPapHUKOB;

peIIeHUs TPUKIATHBIX 33724, B TOM YHCIIE COIUATBHO-
YKOHOMHYECKUX U (DU3MUECKUX, HA HAUOOJIBIINE U
HaMMEHBIIIME 3HAYCHUS, HA HAXOXKICHUE CKOPOCTH U
YCKOPEHUS;

MIOCTPOCHHS U UCCIICIOBAHUS IPOCTEUIIINX MaTEMaTH-
YECKHUX MOJICTICH;

aHaym3a HHGOpPMAIMK CTATHCTHYECKOTO XapaKTepa;
aHaJIN3a PeaJIbHBIX YUCIIOBBIX JAHHBIX, IPE/ICTABIICH-
HBIX B BUJIE TUarpaMm, rpaukos;

UCCIICIOBaHMSI (MOJICTPOBAHUS) HECTIOKHBIX TPAKTH-
YECKUX CUTYAIHi HAa OCHOBE M3yUYEHHBIX GOPMYIT U
CBOICTB Quryp;

BBIYUCIICHHS] 00EMOB U TUIOMIA/ICH TTOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJ IPU PEIICHUU MPAKTHYECKUX
3aJ1a4, UCIOJIb3Ys IIPH HEOOXOIMMOCTH CITPABOYHUKHU U
BBIYUCIIUTEIIbHBIC YCTPOMCTBA.

HaGmronenue u oreHka pe-
3ylbTaTOB PabOTHl Ha Mpak-
THYECKUX 3aHITHIX

[TpoBepka pe3ynbTaToB ca-
MOCTOSITEIBHOIN paboThI

OLICHKA YpPOBHSI 3HAHUMU CTY-
JIGHTOB  Ha  KOHTPOJBHO-
YYETHOM 3aHSATUU

KOHTpOJIbHAs paboTa mo pas-
neny
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