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1. MACIIOPT ITPOI'PAMMBI YYEBHOM A CIUIIIMHBI

«MaTeMaTHKAa»

1.1. [MosscHUTENBLHAA 3aNIHCKA
O0JacTh IPUMEHEHUs] NMPOrpaMMbl, 00IIAs XaPAKTEPUCTHKA Y4eOHOH AU CHUIIIMHBI

[IporpamMma y4eOHON IUCHUIUIMHBI SBIISETCS YaCThIO OCHOBHOM MpOo(hecCHOHATbHOM
obpazoBarenbHori mporpammbl  CITO-IITICC3 mo cnenumansHocTr 38.02.04 Kommepuwms (1o
oTpacisaM) (0a30BOM MOATOTOBKH).

ConepxaHue porpaMMbl HaIpaBjIeHO Ha JJOCTHKEHUE CIEAYIOLUX LIEIeH:

* obecnieueHue c(HOPMUPOBAHHOCTH MPEJCTABICHUNA O COLUATBHBIX, KYIbTYPHBIX H
UCTOPUYECKHX (PAKTOpax CTAHOBJICHHS MaTEMaTHKU;

* obecnieueHme c(HOPMUPOBAHHOCTH JIOTMUECKOT0, AITOPUTMHUECKOTO U MAaTEMaTHYECKOTO
MBIIIICHUS;

* obecnieueHme c(hOPMUPOBAHHOCTH YMEHUH MPUMEHSATH TOTYICHHBIC 3HAHUS TPH PEIICHUH
pa3IUYHBIX 337134,

* obecnieueHme c(HOPMUPOBAHHOCTH MPECTABICHUN O MATEMAaTHUKE KaK YacTH
00I1IeYeII0OBEYECKOI KYJIBTYPBI, YHUBEPCATILHOM SI3bIKE HAYKH, TO3BOJISOIIEM OITUCHIBATH
U3y4aTh peabHbIC TPOLIECCH U SIBIICHHS.

Maremarnka siBiseTcs GyHIaMeHTaIbHON 0011eo0pa3oBaTenbHON Y9eOHOW TUCIIUIUINHON
CO CIIOKHMBIIMMCS YCTOHYMBBIM COZACP)KaHWEM M OOIMMH TpPeOOBaHUSAMH K IIOJTOTOBKE
oOyuaromuxcs. OO0muye 1Heau HM3y4yeHUs] MAaTeMaTUKU TPAaJULMOHHO PEAM3YyIOTCS B YEThIpEX
HaIpaBJICHUSX:

1) 1) obuiee npeacTaBiaeHue 00 UaEAX U METOJIaX MaTEeMaTHKH,

2) UHTEIIEKTYaIbHOE Pa3BUTHE;

3) oBnageHne HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSAMHU U YMEHUSIMU;
4) BocniuTaTeNbHOE BO3/ICHCTBUE.

N3yuenne wmartemaTuku Kak TpoduibHONM  00meoOpa3oBaTeNbHON  TUCIMIUIMHEI,
YUUTHIBAOIICH CHenu(UKy OCBaMBAEMOM CTYIEHTAMH CHEIUATBHOCTH TEXHHUYECKOTO TPOQus,
oOecrnieunBaeTcs:

* BBIOOPOM Pa3IMUHBIX MOIX00B K BBEJACHUIO OCHOBHBIX IMOHSTHII;

* opMHUpPOBAHUEM CUCTEMBI YUEOHBIX 3a/I1aHHM, 0OecTieunBarOIUX 3P HEKTUBHOE
OCYIIECTBIIEHUE BHIOPAHHBIX IEJEBBIX YCTAHOBOK;

* o0oraieHrueM CeKTpa CTHIeH yueOHO! AESITETbHOCTH 3a CUET COTJIACOBAHMSI C BEYLIUMU
JEeSTEIbHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHOM CIHEIMAbHOCTH.

[IpodunpHast cocTaBsIONIAs OTPAXKAETCS B TPEOOBAHUAX K MOATOTOBKE O0YJAIONTUXCS B YACTH:
* 0011Iel CUCTEeMBI 3HAHUI: coJiepKaTeNIbHbIE MPUMEPHI UCTIONb30BAHM MAaTEMaTHYECKUX UCH U
METOJIOB B MPO(PECCUOHATBHON AESITETbHOCTH;

* YMEHUI: pa3nuyrie B ypOBHE TPeOOBaHMI K CIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB;

* MPAKTUYECKOTO UCIOJIb30BAHUS TPUOOPETEHHBIX 3HAHUI M YMEHUN: WHIUBUIYaTbHOTO
y4eOHOTr0 OMbITa B TOCTPOCHUU MaTEeMAaTUYECKUX MOJEIEH, BHITOJIHEHUN UCCIIE0BATETLCKUX
MIPOEKTOB.

Takum oOpazom, peanuzaius coaepkaHus yueOHON JUCIUTIITMHBI OPUEHTHPYET Ha
MIPUOPUTETHYIO POJIb MPOIIECCYaTbHBIX XapaKTEPUCTHK YIeOHOH pabOThI, 3aBUCAIIUX OT
npoduns mpodeccuoHaIbLHOT0 00pa30BaHus, MOTYICHUS ONbITA UCTIOIB30BAHUS MATEMATHKHU B
COJIEpXKATENBHBIX U TPO(PECCHOHATEHO 3HAYUMBIX CUTYAIUSIX TI0 CPAaBHEHHIO C ()OPMATTbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.



Copepxanue ydyeOHOW MAUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMU
COJIepKATEIHHBIMU JIMHUSAMU 00yUEHUSI MAaTeMATHKU:

e anreOpanyeckas JIMHUS, BKIIIOYAIOIIAs CUCTEMATU3aLMIO CBEIEHUI 0 UuCliax; n3ydyeHue
HOBBIX U 000011IeH1E paHee U3YUYEHHBIX ollepaluil (BO3BEI€HUE B CTENIEHb, U3BICUCHHE
KOpHS, JIorapu(MUpOBaHHE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC 1 00paTHbIE K HUM);
U3y4eHHE HOBBIX BUJIOB YHCIOBBIX BBIPAKEHHI U (JOPMYII; COBEPILICHCTBOBAHUE
IIPAKTUYECKUX HABBIKOB U BBIYHCIUTEIBHONU KYJIbTYPbI, PACIIMPEHUE U COBEPILIEHCTBO-
BaHME aNredpanyecKoro anmnapara, CQOpMUPOBAHHOTO B OCHOBHOMH IIIKOJIE, U €T0
IIPUMEHEHHUE K PEIICHUI0 MaTEMATUYECKUX U ITPUKIIAIHBIX 3a7a4;

® TeOopeTHKO-(YHKIMOHAIbHAS JIUHUS, BKIIOYAIOIIas CUCTEMaTU3alluIO U pacIlupeHue
CBe/IeHUH 0 PYHKLUAX, COBEPIICHCTBOBAaHHE I'pa)MuE€CKUX YMEHUMN; 3HAKOMCTBO C
OCHOBHBIMH HUJICSIMUA U METOJIAMH MAaTEeMaTUYECKOTO aHaIn3a B 00beMe, ITO3BOJISIO-

IIEM UCCIIeI0BaTh JIEMEHTapHble (PYHKIUHU U pelaTh IPOCTeHIINE TeOMETPUUECKHE,
(uzryeckue U Apyrue NpUKIaJHbIC 3a1a4H;

* JIMHUS YpPaBHEHUH U HEPABEHCTB, OCHOBAHHAS HA MOCTPOCHUU U MCCIICIOBAHUN MaTeMa-
TUYECKUX MOJIENIeH, mepeceKaroniasics ¢ anreOpandeckoil 1 TeopeTuko-GyHKIIMOHATHHON
JMHUSAMH U BKJITIIOYAIOIAsl PA3BUTHE M COBEPIICHCTBOBAHUE TEXHUKH alTeOpandecKux
npeoOpa3oBaHUi AJis PelIeHUs] ypaBHEHUI, HEPaBEHCTB U cucTeM; (OPMUPOBAHUE CIIO-
COOHOCTH CTPOUTH M UCCIICIOBATH MPOCTCHUINTNE MATEMATHICCKUE MOJICIIN TIPH PEIICHUN
MIPUKIIQTHBIX 33/1a4, 3a71a4 U3 CMEKHBIX U CIEIUATbHBIX JTUCITUTLINH;

* reoMeTpuuecKasl JIMHUS, BKIIOYAIOIasl HarJIsIAHbIC TIPEACTABICHHS O MPOCTPAHCTBEH-

HBIX (UTYpax U U3y4EHUE UX CBOICTB, (pOpMHUpPOBaHKE U PAa3BUTUE MPOCTPAHCTBEHHO-

r'0 BOOOpa)KEHUs, pa3BUTHE CIIOCOOOB Tr€OMETPHUECKUX U3MEPEHUHN, KOOPIUHATHOTO

1 BEKTOPHOT'O METOJIOB JIJISl PEIICHUS MAaTEeMAaTHYECKUX M IMPUKIIAIHBIX 3a/1a4;

CTOXACTUYECKasl INHUSI, OCHOBAHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMEHUH, MIPEICTAB-

JICHUH 0 BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPY)KAIOIIEro MUpa.

Pa3znenbl (Tembl), BKIIFOUEHHBIC B COJICp)KaHUE YU€OHON AUCITUTUIHHBI, SBIJISFOTCS OO -

MU 7151 BceX npoduiieit mpodeccHoHanbHOro 00pa3oBaHus U MPHU BCeX 00beMax yaeOHOTo

BPEMEHM HE3aBUCHMO OT TOTO, ABJIETCS JIU yuyeOHas ntucuuIuinHa «MaremaTuka» 0a30Boit

WIH TPOPHIIEHOM.

1.2. Mecro y4yeOHOH AWUCOMIUIMHBI B CTPYKType OCHOBHOH mnpodeccHOHAIbHOMI
o0pa3oBaTe/IbHON NPOrPaMMBbI:

Obs3arenbHas obieoOpa3oBaTenbHas nNpoduibHas ydeOHast JUCHUIUIMHA 00s3aTeIbHON
npeaMeTHou oonactu «MatemaTtuka u uapopmarukay OI'OC cpeanero odiero 0opa3oBaHusl.

1.3. TpeboBaHus K pe3yJibTaTaM OCBOCHHS Y4eOHOW JUCIUIIMHBI:

OcBocHHe COACPpIKaHUA y‘-IC6HOI>i JAHUCIHHUITIIMHBI obecrieuynBaeT AOCTHIKCHUC CTYACHTAMU
CICAYIOIUX PC3YJIbTATOB:

¢ JIMYHOCTHBIX:
- chopMUPOBAHHOCTH MPEICTABIICHUN O MAaTEMaTUKE KaK YHUBEPCAITHHOM SI3bIKE HAYKH,
CpPEACTBE MOJICIIUPOBAHUS ABIEHUN U IPOLIECCOB, UAECAX U METOJAX MATEMATUKH;
— MOHUMAaHHE 3HAYMMOCTH MaTeMAaTHKHU ISl HAyYHO-TEXHUUECKOTO Mmporpecca, chopMHupo-
BaHHOCTh OTHOIIIEHHS K MAaTEMaTHKE KaK K 4acTH OOIIeueI0BeUECKOM KyIbTyphl Yepes3
3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MAaTEMATHKH, BOJIOIMEN MAaTEMAaTHUYECKUX UJIEH;



— Pa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHHU S, AITOPUTMUYECKOI
KYJIBTYPBl, KPUTUYHOCTH MBIIIICHHUS HA YPOBHE, HEOOXOAUMOM Jis OyayIei npodeccuo-
HAJIbHOW JEATeNbHOCTH, JUIsl IPOAOJIKEHHs 00pa30BaHus U caMOOOpa30BaHus;
— OBJI3/ICHUE MaTEMAaTUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOIUMBIMU B ITOBCETHEBHOM
MKHU3HH, JJI1 OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYUYHbIX JUCHUUIUIMH U JUCLUIUIMH Ipodeccuo-
HAJILHOTO IIUKJIA, JJIS TIOJTy4eHHsl 00pa30oBaHus B 00JIACTSIX, HE TPEOYIOMUX YTIyOIeHHON
MaTeMaTHYECKON MOATOTOBKH;
— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, HA IPOTSHKEHUH
BCEH KU3HU; CO3HATEIBbHOE OTHOLIEHNE K HETIPEPhIBHOMY 00pa30BaHHIO KaK YCIOBUIO
yCIENnHOM MpodecCHOHABHON 1 00IECTBEHHOM IS TeIbHOCTH,
— TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATEJIbHOM TBOPUYECKON U OTBETCTBEHHOH IEATEIbHOCTH;
— TOTOBHOCTB K KOJJISKTUBHOH paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
00I11eCTBEHHO MOJIE3HOH, yueOHO-UCCIIEJ0BAaTEIbCKOM, TPOEKTHOM U JPYTUX BUIAX JEATEIlb-
HOCTH;
— OTHOILIEHHE K TPOPECCUOHATIBHOMN AEATEIbHOCTH KaK BO3MOXXHOCTH y4acTUsl B PELICHUU
JMYHBIX, 0OIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIIMOHATIBHBIX TPOOIIEM;

e MeTanpeAMeTHBIX:
- YMEHHE CaMOCTOSITEIBHO OIIPEAEIIATD LIEU AEATEIBbHOCTH U COCTABIIATh IUIaHbl JEATEIbHOCTH;
CaMOCTOATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD;
MCII0JIb30BAaTh BCE BO3MOYKHBIE PECYPCHI AJIs JOCTHKEHUSI IIOCTABJICHHBIX LIEJIEH U peanu3auuu
IUTAaHOB JIESTEIILHOCTH; BEIOUPATh YCIIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIHAX;
—— yMEHHUE NPOIYKTUBHO 0OLIAThCs U B3aUMOEHCTBOBATh B IIPOLIECCE COBMECTHOM J€sTENb-
HOCTH, YYUTHIBATh MMO3UINH JPYTUX YYACTHUKOB JICATEILHOCTH, 3()(HEKTUBHO pa3pemiaTh
KOH(JIUKTHI,
—— BJIaJICHUE HAaBbIKAMH MTO3HABATEIBHOM, yueOHO-NCCIIEA0BATENLCKOM U TIPOCKTHOM NI TEIb-
HOCTH, HaBbIKAMHU pa3pelieHus npooseM; CIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIICHMS IIPAKTUYECKUX 3a]a4, IPUMEHEHHIO PA3JIMYHBIX METOJ0B IIO3HAHNUS,
—— TFOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOATENbHON MH()OPMAIIMOHHO-TIO3HABATEIbHON JAeATeNb-
HOCTH, BKJIOYasi YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX UHPOPMAIIH, KPUTHU -
YECKU OLIEHUBATh U UHTEPIPETUPOBATH MH(POPMALIUIO, ITOJIy4aeMYIO U3 Pa3IUYHbIX HCTOYHUKOB;
—— BJIQJICHUE S3BIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JIOTHYHO U TOYHO U3J1araTb CBOKO TOUKY
3pEHUs, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;
—— BJIaJICHHE HaBbIKAMHU [TO3HABATEJIbHOM pedIeKCuu Kak OCO3HAHMSI COBEPILIAEMBIX JAEUCTBUN U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMM, IPaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENIBHBIX 33J1a4 U CPEICTB ISl UX JOCTHKECHHUS;
—— L[eJIEYCTPEMJICHHOCTb B IOUCKAX U MPUHATHU PELICHUH, COOOpa3UTEIbHOCTh M HHTYHUIIMS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIEHUMN; CIOCOOHOCTh BOCIIPUHUMATH KPAacoTy U
FapMOHHIO MUpA.

e IpeAMeTHBIX:
- ¢hopMHPOBAHHOCTH IIPEJCTABICHNUN O MaTeMaTHKE KaK YaCTH MUPOBOMU KYJIbTYpPbl U MECTE
MaTeMaTHKH B COBPEMEHHOH IIMBUIIM3AIMHU, CIIOCOOAX OMUCAHUS SBJICHUH pealbHOTO MUpa Ha
MaTE€MaTHYECKOM S3BIKE;
— c(OpMHUPOBAHHOCTb MPEACTABICHUN O MATEMaTHUECKUX MOHATUAX KaK BaKHEHUIIINX MaTe-
MaTUYECKUX MOJEIISX, TO3BOJISIONINX OMKUCHIBATh U U3y4YaTh PA3HBIE MPOLECCHI U SIBICHUS;
[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUs MATEMATUYECKUX TEOPUH;
— BJIaJICHHE METOJAaMU JI0Ka3aTeIbCTB U JITOPUTMOB PELIECHUS, YMEHUE UX IPUMEHST,
IIPOBOJUTH JJOKA3aTEIIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/1ay;
— BJIQJICHHUE CTaHJAPTHBIMU IIPUEMAaMH PELIEHUS PALIMOHAIBHBIX U HPPALlMOHAIBHBIX, ITOKA-
3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEPABEHCTB, UX CHCTEM;
WCITOJIb30BaHNE FOTOBBIX KOMIBIOTEPHBIX ITPOTPaMM, B TOM YHCJIE IS TIOMCKA ITyTH PELICHUS U
WUTIOCTPALM PEIIECHUs] yPaBHEHUI 1 HEPABEHCTB;



— ¢(hopMHPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOTO aHAIM3a U UX
CBOWCTBAX, BJIJICHUE YMEHUEM XapaKTepHu30BaTh MOBEACHHE (DYHKIIUH, HCIIOIb30BaHHUE
MOJIyYEHHBIX 3HAHUM JJIs1 ONMCAHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU MOHATUSAMU O IIJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
durypax, uX OCHOBHBIX CBOMCTBAxX; C(HOPMUPOBAHHOCTh YMEHUS PaCIO3HABATH T€OMETPUUECKUE
(GUrypsl Ha YepTEKAX, MOJICNIAX U B PEaIbHOM MUPE; IPUMEHEHHE N3YUYECHHBIX CBOMCTB T€OMET-
pudeckux ¢uryp u GopmyI Uit pelieHrus reOMeTPUUECKUX 3aa4 U 3a7au ¢ MPaKTUYECKUM
CoJIepyKaHuEM;

— c(hopMHPOBAHHOCTH MPEJCTABICHUIN O MPOLIECCaX U SBICHUSIX, UMEIOUINX BEPOSATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE, OCHOBHBIX IOHATHSIX
3JIEMEHTAapHOU TEOPUH BEPOATHOCTEN; YMEHUN HAXOUTh U OLIEHUBATh BEPOSITHOCTH HACTYII-
JIeHUS COOBITHI B MPOCTEUIINX MPAKTHYECKUX CUTYAIMSIX M OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYNH;

— BJIQJICHUE HABbIKAMU MCII0JIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTrPaMM IIPU PELIEHUU
3azay.

1.4. Konn4yecTBO 4acoB Ha 0CBOeHHME NMPOrpaMMbl y4eOHOH AN CUMIIMHBI:

MaKCcHUMaJIbHOU yueOHON Harpy3ku oOyuatomierocs 351 yac, B ToM ducie:
00s13aTeIbHON ayJTUTOPHOM yueOHOH Harpy3ku oOydatonierocs 234 yaca;
CaMOCTOSTENbHOM paboThl 0Oyyaromerocs 117 yacos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIIIUHBI
«MATEMATHUKA»
2.1. O0beM y4eOHOM IMCUUIIMHBI U BU/IbI Y4eOHOH padoThl

Bup yueoHoii padoThl Oobvem uacos
MakcumanbHas yyeOHas Harpy3ka (Bcero) 351
Oos3aTesqbHAsI Ay IUTOPHAA Y4eOHAsi Harpy3Ka (Bcero) 234
B TOM YHCIIE:
MIPaKTUYECKUE 3aHITHS 135
KOHTPOJIbHBIE pabOThI 26
CamocrosiTeibHas padora o0y4yaromerocs (Bcero) 117

B TOM YHCJIC:

1. CooOuenus

JlomarHsist KOHTpOJbHas paboTa

I[OMaI_HHHH CaMOCTOATCIIbHAsA pa60Ta

Pedepatst

gl B LN

[ToaroroBka npe3eHTanui

Hmozcosasn ammecmayusl 6 qbopjvze NUCbMEHHO2O0 IK3aAMeHa




2.2. TemaTu4ecKHuii JIaH U coaep:kanue yuyeOHoi mucuunimabl K<MATEMATHKA»

HanmenoBanme Conep:xanue yueOHOro MaTepuaJia, JJjadopaTtopHbie padoThl M NPAKTHYECKHE O0beM yacoB YpoBennb
pa3/iesioB M TeM 3aHATHS, CAMOCTOSITEILHAs padoTa 00y4alouuxcs, KypcoBasi padbora (IIpoeKT) 0CBOEHMSI
1 2 2 4
Pa3nean 1. Copepxanue yueOHOro MaTepuana 12 1,2
BBenenue
PazButne
MOHATHS 0 YHCJIe Martemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTUSIX U 1,2

MPAKTUYECKOU eATENbHOCTH. Llenn 1 3a1aun n3y4yeHus MAaTEMATUKH B YUPEKICHUIX
Ha4YaJIbHOTO M CPETHETr0 MPOPECCHOHATBHOTO 00pa30BaHUS.

Llenble, panmoHaabHbIEC YKCTIA.

JlericTBUTENIbHBIEC YHCIIA.

[TpubnmkeHHOE 3HAYCHNE BETMYMHBL. AOCOTIOTHAS M OTHOCHTEIHHAS IIOTPEITHOCTH.
JlelicTBUS ¢ IPUOIMKCHHBIMU 3HaYeHUAMHU. CTaHgapTHAsS 3aluch yncia. JlerdcTBus ¢
YUCJIaMH B CTAaHJAPTHOM BUJE.

[TonsTHE KOMIUIEKCHOTO Yncia. Pasnmuunbie popmel 3anucu. JleicTBUs Ha
KOMILUIEKCHBIMH YHMCIaMH.

[IpakTuueckue 3aHATHA 6
JleiicTBusI ¢ MPUOIMKEHHBIMU 3HAUEHUSMHU.
JleicTBUsI ¢ YMClIaMU B CTAaHIAPTHOM BUJIE.
JlencTBUs HaJl KOMIUIEKCHBIMU YUCJIAMM.
KonTtposbHble paboThI 2
CamocrosiTenbHast paboTa 00yJaronuxcs. 5 2,3
BrinosHeHne pacueTHOro 3a4aHus -24.

CooOmienue o teme: «/3 UCTOpUM KOMILJIEKCHBIX YHCe» - 3 4.

Pa3pea 2. Conepxanue yueOHOro MaTepuasa 24
Kopnu, cmenenu u | Kophu, cTeneHu 1 sorapupmsl
nozapugmol Kophu u crenenn. Kopau HaTypanbHOH cTeneHH U3 Yncia U UX cBoicTBa. CTeneHu ¢

1,2

palMOHAIBHBIMY MTOKA3aTENAMH, UX CBOMCTBA. CTENEHU ¢ JEeHCTBUTEIbHBIMU
mokazarensiMu. CBONCTBA CTEIICHH C ACHCTBUTCILHBIM IOKA3aTCICM.

Jlorapudm. Jlorapudm uucia. OcHOBHOE jorapuMUIECKOe TOXKIECTBO. Jlecs THIHbIe
1 HaTypanbHble norapudmel. [IpaBuna neiictBuii ¢ morapudmamu. [lepexon k HOBoMy
OCHOBAHHIO.

[Ipeobpa3zoBanue anredpandeckux BeipaxkeHui. [IpeoOpasoBanue paloHaTbHbIX,
HMPPAIMOHAIILHBIX CTETICHHBIX, MIOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX BHIPAKECHUM.




IIpakTHuecKue 3aHATHUS

12

KonTtposbHbIe pabOoThI 2
CamocTosiTenpHast paboTa 00yJaronuxcs 12
H.c.p. HeiictBus co creneHsamu 4 4.
H.c.p. IIpeoOpa3zoBanusi uppanroHaIbHBIX BEIPAKEHUH 4 U.
Hanucats coobuienue «Vctopusi BOSHUKHOBEHHUS Jorapudmosy 4 .
Paznean 3. Copepxanne yaeOHOro Marepuaa 24
Ilpamovie u B3auMHoe pacnosnoxeHue IByX NpsAMbIX B IpocTpaHcTBe. [lapamiensHOCTh IpsiMOil U
naockocmu 6 mnockoctH. [lapamnensHocTs mockoctel. [leprneHIuKynsapHOCTb NPAMOU U
npocmpancmee MII0CKOCTH. [leprieHIuKysp 1 HaKJIOHHAs. YTOJI MEXIY NMPSMON U IIIOCKOCTHIO.
JIByrpaHHBIN yroi. Yroi Mexay IJIOCKOCTAMU. IlepnenauKyIsspHOCT ABYX
IIJIOCKOCTEM.
I'eomeTprueckue npeodpazoBaHus IPOCTPAHCTBA: NapaslieIbHbINA EPEHOC,
CUMMETPUSI OTHOCUTEIIBHO MIOCKOCTH.
[TapannensHoe npoektupoBanue. [1nomans oproronansHoi npoekiuu. M3odpaxenue
MIPOCTPAHCTBEHHBIX QUTYD.
[IpakTueckue 3aHsATUs 14
KonTtponbHbie paboThI 2
CamocTosTenbHas paboTa o0ydaroumxcs 12
CooOuienue «/cTropust BOSHUKHOBEHHSI T€OMETPUI» 4 4.
[TonrotoButh pedepat «JlobaueBckuii aBTOP HEEBKIMJIOBON TeoMeTpumn» 44.
JH.xp. 4.
Pa3nen 4. Copep:xanue yueOHOTo MaTepuana 26
Ocnoeni Panuannas mepa yria. BpamarensHoe amkenue. CuHyc, KOCUHYC, TAHTE€HC U
mpuzonomempuu KOTaHreHc yncia. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIbI
npuBeaeHns. CHHYC, KOCUHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX yrioB. CHHYyC U
KOCHHYC JJBOMHOTO yria. @opMyibl OJOBUHHOTO yria. [IpeoGpa3oBaHus cyMMbl
TPUTOHOMETPUUECKHUX (YHKIIMI B MPOU3BEIACHHUE U TPOU3BEIECHUS B CYMMY.
BripaxkeHue TpUroHOMETpHUECKUX (DYHKIMIA Yepe3 TaHT€HC MOJOBUHHOTO apr'yMEeHTa.
[IpeoOpa3oBanHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.
IIpocreiimme TpPUroHOMETPUUECKNE ypaBHEHUS. PellieHne TpuroHoMeTpu4ecKix
ypaBHeHuM. [Ipocreine TpPUroHOMETpUIECKUE U HEPABEHCTBA. APKCHHYC,
apPKKOCHHYC, apKTaHI'€HC YHUCIIA.
[IpakTueckue 3aHsATUs 14
KonTtposnbHbie paboThI 4
CamocTosiTenbHast pabota o0ydyaronmxcs 14

2,3




H.c.p.IlpeoOpa3oBanue TPUrOHOMETPHUECKUX BhIpAXKEHUH 6 U.
J.x.paboThI 4 4.
J1.c.p Tpuronomerpuueckue ypaBHeHus 4u.

Paszpnea S. Copep:xanue yueOHOro MaTepuania 14

Koopounamut u [IpsimoyronbHas (qexkapToBa) cucTeMa KOOpAMHAT B ITpocTpaHcTBe. Popmyna

6eKmopbul paccTosHUS MEXy IBYMsI TOUKaMU. Y paBHEHUS chepbl, INIOCKOCTU U MPSIMOI.
BexTopsl. Monynb Bektopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4yKcio. Pa3nokeHrne BEeKTOpa Mo HAMPaBICHUSIM. YTOI MEXKIY ABYMS
BekTopamu. IIpoekuus Bektopa Ha ock. KoopaunaTel Bektopa. CkanspHoe
MIPOU3BEICHNE BEKTOPOB. 19
Hcnonb30Banne KOOPAUHAT U BEKTOPOB IPU PELLIEHUU MaTEMAaTUYECKUX U ’
MIPUKJIAIHBIX 3a]a4.
[TpakTHyeckue 3aHsATUS 6
KoHTtposbHBIC pabOTHI 2
CamocrosTenbHast pabota o0ydyaroumxcs 6
Cocranenue Tabmuil no Teme «Bexktopb» 4 4.
J.xp.2u.

Pa3nean 6. Coneprxkanne y4eOHOro Marepuania 8

Inemenmuot OcHOBHbBIE TOHATHUS KOMOMHATOPHUKH. 3a7aud Ha MMOACUYET YKcia pa3MelleHH,

KOMOuUHnamopuxu IepecTaHOBOK, coueTaHui. Pemenue 3a1au Ha nepedop BapuanToB. Popmyina OMHOMA
Hrrotona. CoiictBa OuHOMUHATBHBIX K09 PuimenToB. Tpeyronpuuk [lackans. 53
IIpaKTHYECKHUE 3aHATHUS 6 '
KonTtposbHble paboThI
CamocrosiTenbHas paboTa o0yJyaroumxcs 4
[TonroroButh coobuenune «bunom Hetotona u TpeyronbHuk [lackans.» -4u

Pa3nen 7. Coneprxkanne yueOHOro MaTtepuania 10

dnemenmul CoOpbITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTE!. [loHsaTHE 0

meopuu HE3aBHCUMOCTH coObITHI. [luckpeTHas ciaydaiiHasi BeIMUMHA, 3aKOH €€

eéepoamuocmeil. pacnpezneneHus. YucioBble XapaKTEpUCTUKU AUCKPETHOM CIIydailHON BEIMYNHBI.

Dnemenmut [TonsiTre o 3akoHE OOJIBLINX YHCET.

mamemamuyeckou | llpeacraBneHue NaHHBIX (TaONHIIBI, TUATPaMMBI, TpadUKH), TeHEpaIbHAS

cmamucmuku COBOKYITHOCTb, BbIOOpKa, cpeniHee apudmernyeckoe, Meanana. [lonstue o 3amavax
MaTEMaTHYECKON CTAaTUCTUKH.
Pemenne npakTuyeckux 3aj1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
[IpaKTHYECKHE 3aHATUS 4 2,3
KoHnTpoibHble paboThl 2




CamocrosrenbHas paboTa 00y4arommxcs
J1.c.p.Penienue 3a1a4 Ha HaX0XKJICHUE BEPOSITHOCTH

Pa3nean 8.
Dyukyuu, ux
ceoiicmea u

epaguxu

Cojnepxkanne y4eOHOro MaTepHuaia

20

Oyukuuu. O6sacTh onpeaeaeH!s 1 MHOXKECTBO 3HAaUeHHI; rpaduK GyHKIIHIH,
noctpoeHue rpaduKoB PyHKIIMHA, 3aJaHHBIX PAa3TMYHBIMU CIIOCOOAMHU.

CaoiicTBa GyHKIIMN: MOHOTOHHOCTb, Y4€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NEePUOTUYHOCTD. [[poMexyTKH Bo3pacTaHus U yObIBaHHS, HAMOOJIbIlIeE M HAUMEHBIIIEe
3HAauYeHUS, TOUKH 3KcTpemyMma. ['paduueckas unrepnperanus. [Ilpumepst
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B PEaTbHBIX MPOIECCaxX U SIBICHUSX.

O6parnbie pyaknuu. O61acTh onpeecHus U 00JacTh 3HAUCHUH 00paTHON (DYHKITHH.
I'padux oOpaTHO# GyHKINH.

Apudmernueckue onepanuu Hal GyHKIuAMU. CrnoxHass QyHKIUS (KOMIO3UIHSA).
CreneHHble, IOKa3aTeNbHbIC, JIOTapU(PMUIECKHE U TPUTOHOMETPHUECKUE (PYHKITUH
Onpenenenus QyHKIUN, X CBOMCTBA U TpadUKH.

OOpatrHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

[Ipeo6pa3zoBanus rpaduxos. [lapaniensHblil mepeHOC, CAMMETPHUSI OTHOCHUTEIBHO OCEi
KOOPJMHAT U CHMMETpPHUS OTHOCUTEIIFHO Havaia KOOPAUHAT, CAMMETPHS
OTHOCHUTEIILHO MPSMO Y = X, PacTsHKEHHUE U CKATHE BJIOJIb OCEH KOOPIUHAT.

[IpakTueckue 3aHsATUs

10

KonTtposbHble paboThI

CamocrosiTenbHas paboTa o0ydyaronmxcs
CocraBienue Tabmnui no Teme «PyHKuus.» -44
H.c.p.Iloctpoenue rpadukos.-44

J.x.p.-29

10

Paznea 9.
Mnozozpannuku

Copep:xanue yueOHOTo MaTepuana

18

Bepmmnsl, pedpa, rpanu MHOrorpanHuka. Pazseptka. MHOrorpaHHble yIibl.
Brinyxkiible MHOrorpanHuku. Teopema Oitniepa.

[Tpusma. IIpsimMas u HaknoHHas npusma. [IpaBunbHas npusma. [lapannenenunen. Kyo6.
IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

Cummerpu B KyOe, B apajijiesienumese, B Ipu3Me 1 Nupamuie.

Ceuenus Ky0a, IPU3MBbI ¥ THPAMU/IBL.

[IpencraBienue o NpaBUIBHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’dap, 10AeKadIp
1 UKOCAdIp).

[IpakTrueckue 3aHATHS

KoHTpoibHbIe paboThI

2,3




CamocrosrenbHas paboTa 00y4arommxcs

ITonroroBka nmpe3eHTanuu 1o TeMe « MHOrorpaHHUKN» 3 4.

N3roroBnenue Mozenei Npyu3Mbl, IMpaMubl, YC€UEHHON NMHUpPaMU/Ibl, IPAaBUIIbHBIX
MHOT'OI'PaHHHUKOB.-4 4.

Pemenue 3a1a4 Ha IOCTPOEHHUE CEUEHUI MHOTOTPAaHHUKOB 3 .

10

Pazpea 10.
Tena u

nogepxnocmu
eépawienus

Copep:xanue yueOHOro MaTepuana

Hunuaap u koHyc. Y cedeHHbIli konyc. OcHOBaHUE, BRICOTA, OOKOBasi TOBEPXHOCTb,
oOpasytomas, pazBepTka. OCeBbIC CEUCHUS U CEUEHUS, MTapajliebHbIE OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HpaKTH‘lGCKI/Ie 3aHATUA

o

KonTtposnbHbie paboThI

N

CamocTosiTenbHas pabota o0ydaroumxcs
TBopueckas pabota mo Teme «Tema BpameHus.» -44

J.x.p.-24

Pa3zpea 11.

Hauana
MaAMmemamuyecKkozo
aunanusa

Copep:xanue yueOHOro MaTepuana

30

[TocnenoBarenbHOCcTH. CrIOCOOBI 3a/JaHUS U CBOMCTBA YMCIOBBIX
nocienosarenbHocTel. [lonsaTue o npenene nocnenosareabHocT. CylliecTBOBaHUE
IpeJieja MOHOTOHHOW OrpaHMueHHOM nociiefoBareabHocTu. CyMMUpOBaHUE
nocjeoBaTenbHOCTeH. beckoHeuHo yObIBaroIas reoMeTpuyecKas Iporpeccus u ee
CyMMa.

[ToHsATHE O HEIPEPBIBHOCTU (DYHKIIMH.
[IpousBonHas. Ilonsatue o mpons3BoHON PyHKIINHU, €€ reOMETPUUECKUI U HU3NUYECKU

CMBICJI. YpaBHEHHE KacaTeabHOH K rpaduky ¢pyHkuuu. [Ipon3BoHbIE CyMMBI,
Pa3HOCTH, IPOU3BENEHNUS, YacTHOTO. [Ipon3BOIHbIE OCHOBHBIX 3J1EMEHTAPHBIX
¢bynkuuit. [Ippumenenue mpou3BoAHOM K UCCIIEOBAHUIO (PYHKIUI U TOCTPOCHHUIO
rpadukoB. [IponsBoHbie 00paTHON QYHKIIUN U KOMIIO3ULIUN (PYHKIIMH.

IIpumeps! Hcob30BaHMsl MPOU3BOIHOM JUIsl HAXOKICHUS HAWITYUIIETO PEIICHUS B
MPUKJIaIHBIX 3a7a4ax. Bropas npousBoaHas, ee reoMeTpUuecKuii U (pu3nuecKuit
cMbIcil. [IpuMeHenne nponu3BOAHOM K UCCIIe0BaHUIO (YHKIUN U TOCTPOCHHIO
rpadgukoB. HaxoxxieHne ckopocTH Jjist Ipoliecca, 3a1aHHoro GopMyIioi u rpaduxom.
ITepBooOpazHas u unterpai. [IpuMeHneHue onpeeIeHHoro nHTerpaia s
HaXO0XJACHUS IJIOLIaA1 KpUBOJIMHEHHON Tpanennu. @opmyna HeroTona—IJleitOHua.
[Tpumepbl IpUMEHEHUs UHTETpalia B (pU3KKe U TeOMETPUH.

HpaKTI/ILICCKI/IC 3aHATUA

21

KoHTpoibHbIe paboThI

1,2

1,2

1,2




CamocrosrenbHas paboTa 00y4arommxcs

J.c.p. Beruucnenue npou3BOAHBIX 2 4.

J.c.p.Pemienue 3aiau Ha HanOOJIbIIIEE M HAMMEHbBIIIEE 3HAYCHHE 2 Y.
CoctaBuTth Tabnuily GopMys U CBOWCTB HEONPEACIEHHBIX HHTETPATIOB. — 2 4.
CocraBuTth TecT «IlepBooOpaznas» 2 d.

Pedeparsr: «MaTETpany, «M3 nctopun HHTETpaIbHOTO HCUNUCICHUSY. 4 4.
J1.c.p Ne2-8 Bpluucnenue nHTerpaios 2 4.

14

Pa3zpen 12.

Copep:xanue yueOHOro MaTepuana

14

H3zmepenusn 6
2eomempuu

O6beM u ero m3mepenue. MaTerpansHas popmyna oobema.

dopmyiel 00beMa Ky0a, IPSIMOYTOJIEHOTO MapajlieNIeuIe/1a, IPU3MbI, [IMIHHIPA.
®opmyibl 00beMa nupaMubl U KoHyca. @opMyIibl IUIOIMIA M TOBEPXHOCTEN LIMIMHAPA
u KoHyca. ®opmMyiel 00beMa 11apa U iomaau chepsl.

[Tomo6ue Ten. OTHOMIECHUS TUIOMIAJICH MTOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

HpaKTI/IquKI/IC 3aHATUA

10

KontponsHbie paboThI

CamocTosTenbHas paboTa o0ydaroumxcs
CocraBiieHue Ta0IHI] C TIOMOIIBIO KOMITBIOTEpA -4 U
J1.c.p.Haxoxnenue 00bEMOB -24

JLK.p. -24

Pa3zpnen 13.
Ypasuenun u
Hepagencmea

Copep:xanue yueOHOT0 MaTepuana

22

PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

PauvoHansHbIe, MppallMOHAIbHBIE, TOKA3ATEIIBHBIE U TPUTOHOMETPUYECKHE
ypaBHEHHUs U cucTeMbl. OCHOBHBIE IPUEMBI UX pellieHus (pa3ioKeHne Ha MHOXKHUTENH,
BBEJICHHE HOBBIX HEM3BECTHBIX, [10/ICTAHOBKA, TpaUUECKUil METO.).

PanvonaneHbIe, MppalMOHAJIBHBIC, TOKA3ATEIIBHBIE U TPUTOHOMETPUUYECKHE
HepaBeHCTBa. OCHOBHBIE IIPUEMBI UX pelleHus. Mcnonp30BaHne CBOWCTB U rpauKOB
GyHKIUH Npu pellieHNH ypaBHEHUH U HepaBeHCTB. Metoa unrepBanoB. M3o00paxenue
Ha KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHUI U HEPABEHCTB C IBYMs
IIEPEMEHHBIMHU U UX CHCTEM.

IIpuMeHeHre MaTeMaTUYECKUX METOJOB JJIs PELICHUS CONEPKATEIbHBIX 3a1a4 U3
pa3aMyYHbIX 00JacTel HayKH U MpakTUku. HTepnperanus pe3yapTaTa, yueT peaabHbIX
OTpaHUYECHUM.

[IpakTueckue 3aHsATUs

20

KonTtposnbHbie paboThl

2,3

2,3




CamocrosrenbHas paboTa 00y4arommxcs 12
J.x.p. UppanvoHanbHble ypaBHEHUSI U HEPABEHCTBA -2 Y.
JI.x.p. Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA -2 Y.
J.x.p. Jlorapudpmudeckue ypaBHEHHUS W HEpPaBEHCTBA -2 Y.
J.x.p. TpuronoMerpuyeckre ypaBHEHUsI 1 HEPAaBEHCTBA -2 Y.
[IpoOHbIe K.p. -4 4.

Pe3epB y4eOHOr0o BpeMeHH 4

Bcero: 351 (234+117)

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yUeOHOTO MaTepralia UCIIOIb3YIOTCS CIeIYIOIue 0003HAYCHUS:

1. — o3HakoMUTENBHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — pEenpOAYKTHUBHBIHN (BBITIOTHEHUE NEATEIFHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)

3. — MPOIYKTHBHBIN (INITAHUPOBAHHUE U CAMOCTOSTEIILHOE BBITIOJIHEHHUE JICSATEILHOCTH, PEIICHHE TPOOIICMHBIX 33/1a4.)




2.2. XapaKTepuCcTHKA OCHOBHBIX BUJ0B Y4€OHOI 1eSITeJIbHOCTH CTYAEHTOB:

Conep:xkanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH CTY/I€HTOB (Ha
YPOBHE Y4eOHBIX JIeiiCTBHI)

BBenenue

O3HaKOMJICHHE C POJIBIO MATEMATHKH B HAYKe, TEXHUKE, JKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTUIECKOHN IeSTETLHOCTH.
O3HaKOMJICHHE C LENISIMH U 3a/la4aMH U3y4eHUS] MAaTEMaTHKH TIPU
ocBoernu npodeccuit CI10 u cnennansaocrert CI10

AJITEBPA

Pa3zBurtHe nousiTus o
qyuciie

Brimonnenue apudmMeTnueckux ACHCTBUNA HaJ YUCIIaMHU, COYETast
YCTHBIE U MNCbMEHHBIE IPUEMBI.

Haxoxnenue npuOIMKeHHBIX 3HAYCHUI BETMYMH U TIOTPELIHOCTEN
BBIYHUCIICHUM (a0COJIFOTHOM U OTHOCUTENILHOM ); CPABHEHUE YHCIIOBBIX
BBIPKEHUM.

Haxoxnenne ommOoK B MpeoOpa3oBaHMSIX M BEIYHCICHUSX
(OTHOCHUTCS KO BCEM MMYHKTAaM MPOrPaMMBI)

KopHu, crenenu,
Jorapu(pmel

O3HaKOMJICHHUE C TOHATHEM KOPHS N-I CTENEHU, CBOMCTBAMU
pasvKaJIoB U NPaBUJIaMH CPAaBHEHHS KOPHEH.

@opMyIMPOBAHUE ONIPENEICHUS KOPHS U CBOUCTB KOPHEM.
Brruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE IPUKUIKA
3HAYEHHUsI KOPHS.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COZIepKAIINX PaJUKAIIbL.

Beinonnenue pacuetoB no ¢popmysam, CoAepKalUM paJuKaibl,
OCYILECTBIISISE HEOOXOIMMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMUS.
OnpeneneHne paBHOCUIBHOCTH BBIPAXECHUH € paJuKalaMu.
Pemienue nppanmoHaibHbIX YPaBHEHUM.

O3HaKOMJICHHUE C IOHATHEM CTENEHU C JEHCTBUTEIbHBIM
MIOKA3aTEeNIEM.

HaxosxneHue 3HaueHuil cTeneHu, UCIob3ysl TPH HE0OXOMMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anucpiBaHUE KOPHS N-I CTENEHHU B BUJIE CTENIEHU C JPOOHBIM
MoKa3aTeJieM U Ha000pOoT.

®opMyIMpOBaHUE CBOMCTB CTENECHEN. Briunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTENIEM, BBIIIOJIHEHNE IPUKNAIKY 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COZIepKaIINX CTEIICHU, IPUMEHss CBOMCTBA. Perenue
[IOKa3aTeNIbHBIX YPAaBHEHUM.

O3HakoOMJIEHHE C MPUMEHEHUEM KOPHEHN U CTETIEHEN Npu
BBIYMCIICHUH CPEHUX, IEJICHUU OTPE3Ka B «30JIOTOM CEUCHHUM.
Pemenne mpukiIagHpIX 3a/1a4 Ha CJI0KHBIE TPOLICHTHI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU

BrimonaeHne npeodpa3zoBaHuil BEIPAKEHHM, MpUMEHEeHHE (PopMyII,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEH U JTorapudMoB.
Ornpenenenne 00J1aCTH TOMYCTUMBIX 3HAUYEHUHN JTOTapu(PMUIECKOTO
BbIpaxeHHs. Pemenue norapuMuiecknx ypaBHEHUN

OCHOBBI TPUTOHOMETPUHA

OcCHOBHBIC IOHATHSA

W3yuyenue paiuaHHOro0 METOJa U3MEPEHHUs YIJIOB BpALCHUSA U

UX CBSI3U C rpalycHOM Mepoil. 300paskeHue yriioB BpallleHus: Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYUHBI YIIIa C €r0 PACIIOIOKEHUEM.
dopMyIHpoBaHUE ONPeIeTICHUI TPUTOHOMETPHUYECKUX (QYHKIUI




JUISL YIJIOB IIOBOPOTA U OCTPBIX YIVIOB IPSAMOYTOJIBHOTO
TPEYroJIbHUKA M 00BSICHEHHE X B3aUMOCBA3H

OcHoBHBIE ITpMeHeHrEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB AJIs
TPUTOHOMETPUYECKHE | BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUYECKUX (PYHKLUHI 110 OAHOH U3
TOKAECTBA HUX
IIpeodpa3oBanus N3yueHre 0OCHOBHBIX (POPMYJT TPUTOHOMETPUU: (POPMYJIBI CIOXKEHUS,
NpocTeimux yIIBOCHHUS, IPE0OPa30BaHMs CYMMbI TPUTOHOMETPHUECKUX (DYHKIIHIA
TPUTOHOMETPUYECKUX | B IPOU3BEACHUE U IPOU3BEICHUSA B CYMMY U IPUMEHEHUE IIPU
BbIPasKeHHU I BBIUMCJIEHUH 3HAUEHUSI TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U
YIPOLIEHHUS €ro.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’KHOCTH U IIPUMEHEHHE UX I BbIBOAA (POPMYII IPUBEICHMSI
IIpocreiimme Pemenue no ¢popmynam u TPUrOHOMETPUUYECKOMY KpPYTy
TPUTOHOMETPUYECKHE | POCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUM.
YPABHEHHA U [TpumeHneHne oOUIMX METOJIOB PELIEHUs YpaBHEHUN (IIpUBEJIEHUE K
Hepasencmea JMHENHOMY, KBaIpaTHOMY, METOJ1 Pa3JI0KEHUS HA MHOKUTEIIH,
3aMEHbI IEPEMEHHON ) IIPU PELLIEHUU TPUTOHOMETPHUUECKHUX
YpPaBHEHUU.
YMeHue orMedaTh Ha Kpyre pelieHus pocTenmx
TPUTOHOMETPUUYECKUX HEPABEHCTB
Apkcunyc, O3HaKOMJICHHE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKHUX
APKKOCHHYC, GyHKUIHH.

APKTAHI'CHC YHCJIa

W3ydeHue onpezeneHuil apkCUHyca, apKKOCHHYCa, apKTaHTeHca
yrcna, opMyIupoBaHue UX, U300pakeHHe Ha eAMHUYHOM
OKPY>KHOCTH, TPUMEHEHHUE NIPH PEUICHUU YPABHEHUI

®YHKIHNU, UX CBOMCTBA U TPAOUKH

DyHKIHH.
IHonsTHe o
HENpPepbIBHOCTH
pyHkumMu

O3HaKOMJIEHHE C TOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEXy IepEMEHHBIMH.

O3HakoMJIEHUE C TIOHTHEM rpaduKa, ONpeaesIeHIe
HNPUHAAIEKHOCTH TOUKH Ipaduky GyHKIuu. OnpeaencHue no
dbopmysie mpocTeiIeit 3aBUCUMOCTH, BIIa €€ rpaduka. Beipaxenue
1o (hopMyJie 0HOM NepeMeHHOH uepe3 ApyTue.

O3HakoMJIEHHE ¢ onpefiesieHneM QyHKINH, GOpMYIUPOBAHUE ETO.
HaxosxneHue o0sacTu onpeeeHus 1 006JacTy 3HaueHu QyHKImuu

CpoiicTBa QyHKIHMH.
I'padpuyeckasn
HHTepIperanms.
Ipumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajbHbIX

npoueccax u ABJIeHUAX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAJIbHBIX 3aBUCUMOCTEN B
pEAIBHBIX ITPOLIECCaX U3 CMEXHBIX IUCLUIIIMH.

O3HakoMJIEHHE € JJOKa3aTeIbHBIMU PacCyXICHUSIMH HEKOTOPBIX
CBOWCTB JINHEIHON 1 KBaJpaTUYHOM (PyHKIIMIA, TpOoBeIeHHE
WCCJIEI0BAHUS JIMHEHHOM, KYCOYHO-TMHEHHOM, IPOOHO-THHEHHON 1
KBaJpaTU4HOM (QyHKIMIA, mocTpoeHue ux rpadukos. [Toctpoenue u
yteHue rpaduxos pynkuuii. MccnenoBanue GyHKInu.
CocrapneHue BU10B (GYHKIUH 110 TaHHOMY YCIIOBHIO, PELICHNE
3a/1a4 Ha SKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHKuMM

Oo0paTHble pyHKIMH

Wzyuenue nonamus obpamuoii ¢ynkyuu, onpeaeneHie Buaa u no-
cmpoenue epaguka 0opamHo GyHKYuU, HaxoxrcoeHue ee 0oacmu
onpedenenus u oonacmu 3nadenutl. [IpuMeHeHre CBOUCTB QYHKLUI
IIPH UCCIICIOBAHUY YPABHCHHIA U PEIICHUH 33134 Ha SKCTPEMYM.
(O3HaKOMJICHUE C TTIOHSITHEM CIO0XHOU (QYHKITUN

CreneHHble,
MoKa3arejbHbIe,
JorapupmMuyeckue u

Brruncnenue 3HaueHUN QYHKIHM 110 3HAYEHUIO apryMeHTa.
OmnpezneneHye NOJI0KEHNUs TOYKU Ha TpaduKe 1Mo ee KOOpaAuHaTaM U
Ha000POT.




TPUTOHOMETPHYEeCKHUe
GyHkumMu.

Oo0paTtHble
TPUTOHOMETPUYECKHUe
GyHkumnu

Hcnonb30Banue cBOMCTB (DYHKIIHI JUIsl CpaBHEHHS 3HAYCHUN
cTerneHen u jJorapupmMoB.

[TocTpoenne rpaiKOB CTEMEHHBIX U JOTapUPMHUECKUX (QYHKIIUH.
Perienune nokasaTesbHbIX U JIOrapU(PMUUECKUX YPaBHEHUHN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakoMJIEHHE C MIOHATHEM HENPEPhIBHOM NepHOANYECKON
¢bynkunu, GopMyITupoBaHHE CBOMCTB CHHYCA U KOCHHYCA,
HOCTPOCHHE UX I'paUKOB.

O3HaKOMJICHUE C TTOHITHEM TAPMOHHYECKHUX KOJICOAHHH U TTpUMepa-
MU FapMOHHMYECKHX KOJIeOaHUH JUIsl OMMCaHUs IPOLIECCOB B (PU3UKE
U IPYTUX 00JIACTAX 3HAHMUS.

O3HakoOMJIEHHE C IIOHATHEM Pa3pbIBHOM NEPUOANYECKON (PYHKIUHY,
(dbopMynupoBaHUE CBOICTB TaHT€HCA U KOTAHTEHCA, TOCTPOSHHE UX
rpaduKoB.

[TpumeHeHne CBOWCTB (QYHKIUH ISl CpAaBHEHUS 3HAUCHHH
TPUTOHOMETPUUYECKUX (DYHKLUH, peIIeHUs] TPUTOHOMETPHUECKUX
YpaBHEHUM.

Ilocmpoenue epaghuxos 06pammblx mpueOHOMempUIecKUx QyHKyull
u onpeoenenue no epapuKam ux cOUCMS.

BrinonHenue npeoOpa3oBaHusi rpapuKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociexoBaTeILHOCTH

O3HaKOMJICHHE C IOHATHEM YHMCIIOBOM I1OCIIEOBATEIBLHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
Osnaxomienue ¢ nousmuem npedeﬂa nocne008amenbHoCmi.
O3HaKOMJICHHE C BEIYUCICHUEM CYMMBI 0ECKOHEUHOT'0 YHUCJIOBOI'O
psiia Ha IpUMepEe BBIUUCIIEHUS] CYMMbI OECKOHEUHO yObIBarOLIeH
r€OMETPUYECKON IIPOTPECCUM.

Pemenue 3aau Ha npuMeHeHue GOPMYJIIbl CyMMbI OECKOHEYHO
yObIBaIOIIE reOMETPUUECKON TPOrPecCuu

IIpousBoanas u ee
IpUMEHEeHUe

O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOM.

N3yuenue u GopMynupoBaHHUe €€ MEXaHUYECKOTO U
reOMETPUYECKOTO CMBICIIA, U3YYEHHUE AITOPUTMA BBIUUCIICHHUS
IIPOM3BOHON HA MPUMEPE BHIYMCIEHUS MTHOBEHHOM CKOPOCTH U
YIJI0BOr0 KO3 PUIMEHTA KacaTeIbHOM.

CocraBneHue ypaBHEHUs KacaTelIbHOM B 00I1IeM BHJIE.

YcBoenue mpasui 1udhepeHupoBaHusl, TaOIUIBI TPOU3BOIHBIX
AIIEMEHTApHbIX (PYHKUINN, IpUMEHeHue A AUpPepeHInpoBaHus
(byHKLUH, cCOCTaBICHUs ypaBHEHUS KacaTeIbHOM.

W3ydeHne TeopeM 0 CBSA3M CBOWCTB (DYHKIIUU U IPOU3BOIHOM,
(bopMynHUpOBKa UX.

[TpoBeneHmne ¢ MOMOUIBIO TPOU3BOTHON UCCIIEOBAHUS (PYHKIINH,
3aJJaHHOI (PopMYyITOii.

VYcTraHoBieHUE CBS3U CBOMCTB (PYHKIIMM U IPOU3BOJHON MO UX
rpapukam.

IIpuMeHeHne MPON3BOHON /IS PEIICHHS 3a]]a4 Ha HaX 0K JICHHE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUYCHHSI U Ha HaXOXKJICHHUE
JKCTpeMyMa

ITepBooGpa3nasn
U HHTErpaJ

O3HakoMJIEHHE C TIOHATHEM HMHTErpasa 1 nepBooOpasHou.
W3ydeHnue mpaBuiia BEIYUCICHHS IEPBOOOPA3ZHON U TEOPEMBI
Herotona— Jleiibnuna.

Pemenue 3a1a4 Ha cBA3b epBOOOPa3HO U €€ MPOU3BOIHOM,
BBIYHMCIIEHHE IEPBOOOPA3HOM U1 TaHHOM (QYHKIMH.




Pemmenwne 3a1a4 Ha MPUMEHEHHUE WHTETPpaIa JJIs1 BRIYUCICHUS
(bU3HECKUX BETUYMH M TUIOMIAICH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
yPaBHeHUil
HepaBencrBa u
CHCTeMbl HEPABEHCTB C
ABYMH

nepeMeHHbIMHU

O3HaKOMJICHHE C TPOCTEHIINMU CBEACHUSIMUA O KOPHSX
areOpanyeckux ypaBHEHUH, TOHSATUAMY UCCIIEJOBAaHUS yPaBHEHUIN
U CUCTEM ypaBHECHUH.

N3yueHue Teopuy paBHOCUJIBHOCTH YPaBHEHU U €€ IPUMEHEHMSL.
[ToBTOpEHME 3aMMCH peIIeHHs CTAaHIAPTHBIX YPABHEHUH, TPUEMOB
npeoOpa30BaHus YpaBHEHUH JUIsl CBEACHUS K CTaHIApTHOMY
YPaBHEHHIO.

Pemienue panvoHanbHbIX, UPPALMOHATIBHBIX, IOKA3aTEIbHBIX

¥ TPUTOHOMETPHUECKUX YPABHEHUN U CUCTEM.

Vcnonb3oBanue cBOMCTB U IrpauKoB (PYHKIMM 111 pereHus
ypaBHeHHiA. [loBTOpEHE OCHOBHBIX IPUEMOB PEIICHHUS CUCTEM.
Pemienue ypaBHeHMI ¢ IPUMEHEHUEM BCEX MIPHUEMOB (Pa3JI0KEHUS
Ha MHOKUTEIN, BBEJICHHSI HOBBIX HEU3BECTHBIX, TIOJCTAaHOBKH,
rpaguIecKoro MeTo1a).

Pemenue cuctemM ypaBHEHHUH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOIMMH BOIIPOCAMHU PELICHUsI HEPABEHCTB U
UCTIOJIb30BaHUE CBOMCTB U TpaduKoB (QYHKIMIA IPU pEIICHUN
HEPaBEHCTB.

Pemrenue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
pas3InYHbIX CLIOCOOOB.

[TpumeHeHne MaTeMaTHYECKUX METOJIOB ISl PELICHUS
coJiepKaTeNbHbIX 3aJjau U3 pa3IMYHbIX 00JacTell HAyKH U IPAKTUKH.
HHTepnpeTrpoBaHne pe3yJbTaToOB C YU€TOM PEalbHBIX OrpaHUYCHUH

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

W3ydenue nmpaBuiia KOMOMHATOPUKH U IPUMEHEHNE TIPU PEILICHUU
KOMOWHATOPHBIX 3a/1a4.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOAOM Iiepedopa U 10 IPaBUITy
YMHOXEHHUS.

O3HaKOMJIEHHE C TOHATUSIMA KOMOMHATOPUKHU: Pa3MEIICHUIMH,
COYETaHUSIMH, IEPECTAHOBKAMU U (hOpMYTIaMHU JJIsl UX BBIYUCICHHUS.
OObsicHeHHE U IpUMeHeHue GopMYJI 1711 BBIUMCIICHHS pa3MEeLIeHHH,
NIEPECTAHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.

Oznakomienue ¢ 6uHoMoM HetoToHa u Tpeyronpaukom Iackars.
Pemenne nmpakTu4eckux 3aJayd ¢ UCIOJIb30BaHUEM TIOHATUN U
IIpaBUJI KOMOMHATOPUKHU

DJIEeMeHThI TeOpHH

I/I3yquI/Ie KIIaCCUYCCKOI'0 ONpeACIICHUA BEPOATHOCTH, CBOICTB

BepOSITHOCTEM BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEMN.
PaccmoTpenue npuMepoB BIUMCIIEHUS BEPOATHOCTEN. Perenne
3a/1a4 Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITHIA
IIpeacrasienue O3HaKOMJIEHUE C MPEICTABIIEHUEM YUCIOBBIX JAHHBIX U UX
JAHHBIX XapaKTEePUCTUKAMHU.
(Tabamubl, Pemmenne nmpakTu4eckux 3aga4 Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
AMATPAMMBI, BBIYMCIICHUE UX XapaKTEPUCTUK
rpaduxku)

I'EOMETPUSA

IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

@opMyIHpOBKa U MPUBEICHNE T0KA3ATENBCTB IPU3HAKOB B3aHMHOTO
PacIoJIOKEHUS NIPSIMBIX U IIJIOCKOCTEN. Pacrio3HaBaHue Ha yeprexax
Y MOJEJIAX Pa3INYHbIX CIy4acB B3aMMHOI'O PACIIOJIOKEHMS IPSIMBIX




U IJIOCKOCTEH, apr'yMEHTUPOBAHUE CBOUX CYXKICHUMU.
DopMyIUPOBAHUE OMPEACICHUM, TPU3HAKOB U CBOWMCTB
NapajuIeIbHBIX U MEPIEHAUKYIISPHBIX IIJIOCKOCTEN, IBYTPaHHBIX U
JIMHEWHBIX YIJIOB.

BrinonHeHNe OCTPOEHUS YITIOB MEXKY NPSMBIMU, IPSIMON U
IIJIOCKOCTBI0, MEXAY IJIOCKOCTSIMU 10 OITMCAHUIO U PACIIO3HABAHUE
UX Ha MOJIETISIX.

[IpuMeHeHne NPU3HAKOB U CBOMCTB PACIOJI0KEHUS IPSIMBIX U
IUIOCKOCTEH MpH pelIeHnH 3a1ad.

N3o00paxeHne Ha pUCYHKaxX U KOHCTPYMPOBAHKE HA MOJIEIIAX
NEPIEHIUKYJIPOB U HAKJIOHHBIX K INIOCKOCTHU, MPSMBIX,
MapajuIeIbHbIX IIJIOCKOCTEH, YIJIOB MEXKIY NMPAMOU U IIOCKOCTBIO U
000CHOBAaHHE ITOCTPOCHHUS.

Pemenne 3a1ay Ha BbIYKMCIEHUE TEOMETPUUYECKUX BEJTUYMH.
OnuceiBaHME PacCTOSTHUS OT TOUYKHU JI0 IIJIOCKOCTH, OT MPSMOH 110
IJIOCKOCTH, MEXK]y INIOCKOCTAMM, MEKYy CKPEILMBAIOIIUMHUCS
NPSMBIMH, MEKAY IPOU3BOJIBHBIME (PUTYpPaMH B IIPOCTPAHCTBE.
®opMyIMpPOBAaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyIeCTBOBaHUS, CBOMCTBA).

N3o0pakeHune Ha yepTekax U MOJCIISIX PACCTOSHUS M1 00OCHOBaHUE
CBOUX CyxJeHui. OnpeneneHue U BBIYUCICHUE PACCTOSIHUM B
npoctpancTse. [Ipumenenue GopmyI 1 TeOpeM IIAHUMETPUN JIJIS
pelieHus 3aiay.

O3HaKOMJIEHHE C IOHITUEM NapaAJUIEIBLHOTO IPOEKTUPOBAHUS U €TO
cBoiictBamu. Qopmynuposarue meopemvi 0 NIOWAOU
OpPMO2OHANILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeneHnue Teopuu Al 000CHOBAHUS IOCTPOCHUHN U BHIYMCIICHUM.
ApPryMEeHTHpOBaHUE CBOUX CYKJIEHUN O B3aUMHOM PACIIOJIOKEHUH
MPOCTPAHCTBEHHBIX (QUTYD

MHororpaHHuKu Onucanue U XapaKTEpUCTHKA Pa3JIMYHbIX BUJIOB MHOIOIPaHHUKOB,
MEPEYUCIIEHNE UX PJIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOIPaHHUKOB U BBIITOJHEHHUE TIOCTPOCHUS Ha
N300paXEHUSIX U MOJIENISIX MHOTOTPAaHHHUKOB.

Brruncnenne TMHENHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHUE CBOUX CYXKICHUH.
XapakTepucTuka U u300pakeHue CeUEeHUs, pa3eepmKu
MHO202PAHHUKOG, BBIYUCIEHUE TUIOIAEH TOBEPXHOCTEH.
[Toctpoenue nmpocTeimux ceueHuil Kyoa, Mpu3Mbl, MUPaAMUIBIL.
[TpuMeHeHue GakToB U CBEICHUN U3 TUIAHUMETPHH.
O3HaKkoMJIEHHE ¢ BUJJaMU CUMMETPHUIl B IPOCTPAHCTBE,
dbopMynupoBaHUE ONpEAeCHUNH U CBOMCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHHUs U MHOTOTPAaHHUKOB.

ITpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELIEHUH 3a]1a4.
Hcnonp3oBanne npuoOpeTEHHBIX 3HAHUHN IS UCCIICIOBAHUS U
MOJIETIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE PUCYHKOB
10 YCJIOBUSIM 3aJa4

TeJsia 1 MOBEepXHOCTH O3HakoMJIEHHE C BUJIaMH TeJ BpalleHus, (GopMyITUpOBaHUE UX
BpallleHust ONpEAEICHUN U CBOMCTB.

DopMyIMpOBaHUE TEOPEM O CEYEHUH 1IAPaA MIIOCKOCTHIO U
IJIOCKOCTH, KacaTeabHOU K cdepe.

XapakTepHucTUKa U N300pakeHHe TeJ BpallleHUs, UX pa3BEPTKH,




CEYCHMUSI.
Pemienue 3a1ad Ha MOCTPOECHHUE CEUEHUM, BBIYMCIICHHUE JIJIVH,
paccTossHUM, yrioB, momaaeil. [Iposenenne noka3zarebHbIX
pacCyXJI€HUU MpU PELICHUH 3a4au.

IIpuMeHeHne CBOKCTB CUMMETPHH IIPU PEIICHUM 3a1a4 Ha Teja
BpallleHusl, KOMOMHALINIO Tel.

N300pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA 10
YCIIOBHIO 33J1a41

HN3mepenus B
reoMeTpuM

O3HAKOMJICHHE C ITIOHATUSIMU ILIOIMIAAN U 00beMa, aKCHOMaMU
M CBOMCTBaMHU.

Pemenwe 3a1a4 Ha BEIYHUCIICHHE IIOMAACH MIIOCKUX QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIOIIUX POPMYII U (DAaKTOB U3
IJIAHUMETPUH.

N3yuenune TeopeM 0 BEIUUCICHUH 00bEMOB IMPOCTPAHCTBEHHBIX TE,
pelieHue 3aa4 Ha MpUMEHEeHne (POPMYIT BHIYUCICHUS 00BEMOB.
Wzyuenue hopMy Uit BBIYUCIECHUS TUIOMIAEH TOBEPXHOCTEH
MHOTOTPAaHHUKOB U TE€JI BPAILICHUS.

O3HaKOMJICHUE C METOJIOM BBIUMCIICHUS IIJIOIIA A TOBEPXHOCTH
chepsl.

Pemenure 3a1ay Ha BRIYHMCIICHUE TIJIOMIAIEH TTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHHE ¢ IOHATHEM BeKTOpa. M3ydeHue nekaproBoi
CHUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3aJaHHBIM
KOOpJAMHATaM TOYEK U IJIOCKOCTEH, HaXOXKACHUE KOOPAMHAT TOYEK.
HaxoxneHue ypaBHEHUI OKPYKHOCTH, c(hepbl, INIOCKOCTH.
Brruncnenue pacCTOSHUN MEXy TOUKaMHU.

N3yuenue CBOMCTB BEKTOPHBIX BEIMYHH, IIPABUJI PA3IIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPaBUII HAXOXKICHUS
KOOPJMHAT BEKTOpPA B MPOCTPAHCTBE, TPABUII ICUCTBUM C
BEKTOpPaMH, 3aIaHHBIMUA KOOPJAUHATAMM.

IIpuMeHeHne TeopHuy pY PEIICHUH 3a1a49 Ha JEHUCTBUS C BEKTOPAMH.
N3yuyenue CKalsIpHOTO IPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUs MPSIMOM U TUIOCKOCTHU. [[pumMenenne teopun npu
pELICHUH 3aJ1a4 Ha IEUCTBUS C BEKTOPaMU, KOOPAUHATHBIN METON,
IIPUMEHEHNE BEKTOPOB JUIsI BBIYMCIIEHUS BEJIMYUH YIJIOB U
PacCTOSHUM.

O3HaKoOMJIEHHE € JJ0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aUMHOM PACIIOJIOKEHHUH NPSAMBIX U INIOCKOCTEN C UCIOIb30BaHUEM
BEKTOpPOB




3. YCJIOBUA PEAJIN3AIIMA YYEBHOM TUCIHUILIVNHBI

3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0
Kabuner «MaremaTnka», OCHALLIEHHbII 000py10BaHUEM:!
paboune MecTa 00ydJaroIMXCs;
pabouee MeCTO IpenogaBaTess;
J0CKa,;
y4eOHO-MEeTOJUYEeCKas JOKyMEHTAlHs;
TEXHUYECKHUE CPEJICTBA OOYUYCHHS . JEMOHCTPALMOHHBIM KOMIUIEKC, BKIIOUAIOMIUN B ce0sl dKpaH,
MYJIbTUMEANA IPOEKTOP, HOYTOYK.

3.2. UndopmanmnonHoe odecreyeHne 00y4eHus

Ilepeyens pexomeHayeMbIX Y4yeOHbIX H3AaHuil, VHTepHeT-pecypcoB, HONOJHUTEIbHOM
JIMTEepaTypbl

OcCHOBHBIC HCTOYHHUKH /I 00y4aKOLIUXCH:

Anrebpa W Havama MareMathueckoro anammza. 10-11 kmaccel: y4eOHWK st
0011e00pa3oBaTeIbHBIX YUpexkKACHU: 0a30BbIid ypoBeHB/II. A. Amumos u ap. 2014

I'eometpus 10-11 kmaccsl: yueOHHK A 00IIe00pa30BaTENbHBIX YUPEKACHUN: Oa30BBIN
u npoduibHbIi ypoBens/JI. C. AtanacsH u np. 2014
Jois npenogaBaTeJieit:

@denepanbHblii 3akoH OoT 29.12.2012 Ne 273-®@3 «O06 o6pazoBanmm B Poccuiickoit
®enepanumn».

[Ipukaz MunucrepcrBa oOpazoBanust W Hayku P® or 17.05.2012 Ne 413 «O6
YTBEPKACHUH
denepalbHOTO0 TOCYJIapPCTBEHHOT'O0 00pa30BaTEIbHOTO CTaHJApTa CpeaHero (IMOJIHOro) OOIIETro
00pazoBaHU.

[Ipuka3 MunucrepctBa oOopazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menenuit B Ilpuka3 MwunucrepcTBa oOpasoBanusi U Hayku Poccuiickoit ®enepauuu OT
17.05.2012
Ne 413 «“O6 yrBepkaeHHM (enepaTbHOr0 TOCYyIapCTBEHHOIO 00pa3oBaTEIbHOIO CTaHAAPTA
CpeIHero
(momHOTO) 00I1IeT0 00pa30BaHUS Y.

[Tucemo JlemaprameHTa TroCylapCTBEHHOW NOJUTHKM B cdepe MOATOTOBKU padbodnx
kagpoB u JIIIO MunucrepcrBa obOpazoBanus u Hayku PP ot 17.03.2015 Ne 06-259
«PexoMeHalMM MO OpraHu3alMy MOJy4eHUs CpeaHero obmiero oOpa3oBaHHUS B Ipezaenax
OCBOCHMS 00pa3zoBaTebHBIX MPOrpPaMM CpPEIHEro NnpodeccHoHaIbHOro oOpa3oBaHMs Ha 0aze
OCHOBHOTO 0011ero oOpa3oBaHHsl € y4yeToM TpeOoBaHMM (eaepaabHbIX TOCYAApCTBEHHBIX
00pa30oBaTeNbHBIX CTAHAAPTOB M MOJIydyaeMOW Mpodeccur WM CHEUUANbHOCTU CPEIHEro
npodeccuoHaIbHOr0 00pa30BaHUSD.

bamvakoB M. U. Maremartuka: KH. sl IpenoiaBaTess: MeTo1. mocooue. — M., 2013

bammvaxos M. ., Lpiranos 1. . Meroaunueckoe nmocodue st nmoaroroku k EI'D. —
M., 2011.

Anexcanapos A./l., Bepuep A.Jl., Pookux B.M. T'eomerpus (6a30Bblif U mpoduiIbHBINA
ypoBHH). 10—11 xi. 2005.

Aranacsn JI.C., byry3os B.®., Kamomnes C.b. u ap. l'eomerpust (0a30Bblii u
npo¢wibHbIA ypoBHH). 10-11. — M., 2005.

Komsrun 10.M., Tkauera M.B, ®eneposa H.E. u ap. mox pen. Kmwxkuenko A.b. Anredpa
¥ Hayajla MaTeMaTH4YecKoro aHaiau3a (6a3oBblil ¥ npoduibHbIN ypoBHH). 10 k1. — M., 2005.
JlonoiHUTe/IbHbIE HCTOYHUKH:

banmvakoB M.M. AnreOpa u Hadana MaTeMaTH4eCKOro aHanusa (06a30Bblii ypoBeHb). 10
k1. — M., 2005.

bamvakoB M.U. Anrebpa u Hauana mareMaTudeckoro aHanmu3a (6a30Bblii ypoBeHb). 11
K. — M., 2005.



bammvakos M.U. MaremaTuka (6a30oBbiii ypoBeHb). 10—11 k1. — M., 2005.
bamvakoB M.U. Maremaruka: 10 k1. CoopHEK 3anau: yued.mocodue. — M., 2004.
bammvakoB M.M. Marematuka: yueonuk mis 10 k. — M., 2004.

Komsirun FO.M. u ap. Marematuka (Kuaura 1). — M., 2003.

Komsrun FO.M. u ap. Marematuka (Kaura 2). — M., 2003.

NHTEPHET-PECYPCHI:
www. fcior. edu. ru (MHpOpManinoHHbIEe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPHAIIBI).
www. school-collection. edu. ru (Eaunas xoiiekiun uGpPOBBIX 00pa30BaTEIbHBIX PECYPCOB).
http://www.alledu.ru - Katanor «Bce oOpazoBaHue Wurtepueray.
http://www.1september.ru/ru/index.htm - OO6benunenne mnemarormueckux wu3ganuii "IlepBoe
ceHts0ps". http://www.catalog.alledu.ru/ - Bce oOpa3oBanue MuTepHeTa.
http://www.teleschool.ru — Tenemxkouna;
http://www.ken.ru/school/book/index.htm - MoGuibHBI yuyeOHHK.
http://Jumka.noonet.ru/met_raz.php - MeTtonuueckas KOMHJIKA.
http://www.kokch.kts.ru/cdo/index.htm - TectupoBanue o Bcem npeameram ¢ 5 o 11 kiacc.
http://www.prosv.ru - U3garenscrBo "IIpocsemenue".
http://www.naukaran.ru - 3narensctBo "Hayka".
http://www.piter.com - M3marensctBo "Ilurep”
http:// school.baltinform.ru — mkonpHBI TOPTAT




4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM
JUCIHUIIVIMHBI

KoHTpoib M oOleHKa pe3yIbTaTOB OCBOEHUS Y4E€OHOM JUCLMILIMHBI OCYIIECTBIISETCS
IIPENOIaBaTelIeM B IPOLECCE IPOBEACHUS AayAUTOPHBIX 3aHATUM, NPAKTUYECKUX 3aHATHUU U
71a00paTOPHBIX PabOT, TECTUPOBAHUS, @ TAK)XKE BBITOJHEHHUs 00y4YarOIIMMUC] MUHIUBUYaIbHBIX
3a/1aHU, IPOEKTOB, UCCIICTOBAHUN.

Pe3ysbTaTnl 00y4eHHs ®opMbI M METObI KOHTPOJISI U OLIEHKHU

pe3yJbTaTOB 00yUYeHHUst

® JIMYHOCTHBIE:

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUH O
MaTeMaTHKe KaK YHUBEPCAILHOM SI3bIKE
HayKH, CPEJICTBE MOJICIUPOBAHMS SIBJICHUN U
MPOLIECCOB, UJIEAX U METOJIaX MaTeMaTUKH,

— MIOHUMAaHHUE 3HAYMMOCTH MaTeMaTUKHU s
Hay4YHO-TEXHUYECKOTO Mporpecca,
c(OpPMUPOBAHHOCTH OTHOILIEHUSI K MAaTEMATHKE
KaK K 4aCTH OOIIEYeIIOBEUECKON KYIbTYpPhI
Yyepe3 3HaKOMCTBO C UCTOPHUEN pa3BUTHUS
MaTEeMaTHKH, BOJIIOIIMEH MAaTeMaTHUYECKUX
HUaeH;

— pa3BUTHE JIOTUYECKOTO MBIIIJICHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, AT OPUT-
MUYECKON KYIbTYpbl, KPUTUYHOCTH MBIIII-
JICHUs Ha YPOBHE, HEOOXOIUMOM JIJIst
Oynymiei mpopecCHoHATBHON ACSITELHOCTH,
JUTSI IPOJIOJKEHUST 00pa30BaHUs U CaM000-
pa3oBaHus;

— OBJIQJICHUE MAaTEMAaTUYECKUMH 3HAHUAMU U
YMEHUSAMH, HEOOXOIUMBIMU B TTOBCEHEBHOMN
JKU3HH, JIJI1 OCBOCHHS] CMEXHBIX €CTECTBEHHO-
HAyYHBIX TUCHHIUIUH U JUCIUTUTHH mpodec-
CHUOHAJILHOTO LIMKIIA, 7Sl TIOTy4YeHHs 00pa3o-
BaHMs B 00JIACTAX, HE TPEOYIOMUX yrayOseH-
HOM MaTeMaTU4YECKON MOJTOTOBKH;

— FOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO,
B TOM YHCIIe CaMO0Opa30BaHHIO0, HA MPOTSIKE
HUU BCEH KU3HU; CO3HATEIHFHOE OTHOIICHHE K
HENPEePHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHENIHOU nMpo¢ecCHOHATBHON U 00IIIeCTBEH-
HOU J1eSITENIbHOCTH;

— FOTOBHOCTbH M CIIOCOOHOCTBH K CaMOCTOSI-
TEJIbHOW TBOPUYECKON U OTBETCTBEHHOU
NesATEeTLHOCTH;

— FOTOBHOCTH K KOJUIEKTHBHOM paboTe,
COTPYAHUYECTBY CO CBEpCTHUKAMH B 00Opa-
30BaTeIbHOM, OOIIIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIeI0BATENLCKOM, MPOSKTHON 1
JIPYrux BUAaX J€ATEIbHOCTH;

— OTHOIICHHE K TPO(PECCHOHATILHOMN JeSATENb-
HOCTH KaK BO3MO>XHOCTH Y4aCTHsI B PELLICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAApPCTBEHHBIX,

Ha0mroneune




0O0IIeHAIIMOHAJIBHBIX MPO0JIEM;

e MeTamnpeaMeTHbIE:
- YMEHHE CaMOCTOSITEIbHO ONPEAEIATh 1eNn
JIeATETLHOCTH M COCTABIIATh IUIAHBI ICSITEIIb-
HOCTHU; CAMOCTOSITEJIbHO OCYILIECTBIISATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH €51~
TEIbHOCTh; UCTIOJIH30BaTh BCE BO3MOXHbBIE
pecypcehl st JOCTHKEHUSI TTOCTABIICHHBIX
HeNel U peaan3aluy MIaHOB JIeATeIbHOCTH;
BBIOMPATH YCIEUIHBIE CTPATErUH B PATUUYHBIX
CUTYalUsX;

—— YMEHHE NPOAYKTUBHO OOIIATHCS U
B3aMMOJICHCTBOBATH B MTPOLIECCE COBMECTHOM
JESITEIIbHOCTH, YUUTHIBATH MMO3UIIUU APYTUX
YYaCTHUKOB AESITeNbHOCTH, 3PPEKTUBHO
paspemats KOH(INKTHL,

—— BJIaJICHUE HaBbIKAMHU MTO3HABATEIBHOM,
y4e0OHO-UCCIIEI0BATENBLCKON U POEKTHON
JESITEIbHOCTH, HAaBBIKAMU Pa3pelIeHHUs
po0JIeM; CITIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS
MPaKTUYECKHX 3aJ1a4, IPUMEHEHUIO pa3iiny-
HBIX METOJIOB ITO3HAHUS;

—— TOTOBHOCTb ¥ CIIOCOOHOCTH K
CaMOCTOSITENbHON HHPOPMAIIHOHHO-TI03HABA-
TEJBLHOM JCSITEIbHOCTH, BKIIIOYAsl YMEHHE
OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX
nH(pOopMaIU, KPUTUIECKU OIEHUBATh U
WHTEPIIPETUPOBATh MH(POPMALINIO, TTOTydae-
MYIO U3 Pa3JINYHbIX HCTOYHHUKOB;

—— BJIQ/ICHUE SI3bIKOBBIMU CPEICTBAMU:
YMEHUE SICHO, JIOTUYHO ¥ TOYHO U3JIararhb
CBOIO TOYKY 3pEHUS, UCII0JIb30BATh aJ€KBAT-
HBIE SI3bIKOBBIE CPEJICTBA;

—— BIIaJIcHHE HaBbIKaMU MTO3HABATEIbHOM
pediekcun Kak 0CO3HAaHUS COBEPIITAEMBIX
JENCTBUI U MBICITUTENBHBIX MPOLIECCOB, UX
pe3yabTaTOB U OCHOBAHHI, TPAHUI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX MMO3HABATEIbHBIX
3a/1a4 ¥ CPEJICTB JIJISl UX JIOCTUKEHUS;

—— LEJICYCTPEMIIEHHOCTh B MIOUCKAX U
MIPUHSATHN PEIICHUH, COOOPa3UTEIbHOCTh U
WHTYUILIUS, PAa3BUTOCTh MIPOCTPAHCTBEHHBIX
MPEICTABICHHI; CIOCOOHOCTh BOCTIPUHUMATh
KpacoTy U TapMOHHUIO MUPA.

® [peaMeTHbIE:

- chopMUPOBAaHHOCTH MPEICTABICHUH O
MaTeMaTHKe KaK YaCTH MUPOBON KYIbTYpPhI
1 MECTC MaTEMAaTUKHU B COBpeMeHHOﬁ IInBU-
JU3alUH, CI0CO0aX OMUCAHUS SIBICHUN
peaTbHOTO MHpa Ha MATEMaTHIECKOM SI3BIKE;
— ¢(hOpMHPOBAHHOCTH MPEJCTABICHUN O

PaznooOpa3zHbie (bopMbl YCTHBIX u
IMUCbMCHHBIX OTBCTOB, KOHTPOJIBHBIC pa6OTI)I,
TECTOBBI KOHTPOJIb, 3a4ETHI, pedepartsl,
IMPOCKTHI, ydacTtue B MPpECAMCETHBIX
OMUMIIMAJaX W KOHKypcax, B HayyHO-
UCCIIeIOBATENbCKOW padoTe; MO OKOHYaHUU
MIPOBOJIUTCS SK3aMEH.




MaTEMaTHUYECKUX MOHATUAX KaK BAKHEHIINX
MaTEMAaTHYECKUX MOJEIAX, MO3BOJISIONINX
OIUCHIBATh U U3y4aTh pa3HbIe IPOLIECCHI U
ABJICHUS; IOHUMaHNE BO3MOKHOCTH aKCHOMa-
THYECKOI0 IIOCTPOCHUSI MATEMATUYECKUX
TEOpUI;

— BJIAJICHUE METOAAMU J10Ka3aTeIbCTB U
JITOPUTMOB PELICHHs, YMEHHUE UX IIpUME-
HSATb, IPOBOJUTD JJOKA3aTEIIbHBIC PACCYK-
JICHUS B XOJI€ PELLICHUs 3a1ady;

— BJIJICHUE CTaHJAAPTHBIMU IPUEMaMU
pEILIeHUs PALIMOHAIBHBIX U UPPALMOHAJIbHBIX,
[I0KAa3aTeNbHbIX, CTENICHHBIX, TPUTOHOMETPHU-
YECKUX YPABHEHHUU U HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM, B TOM YHCJIE JIs IIOUCKA ITYTH
peleHus U WUTFOCTPALMY PELIEHUs ypaBHe-
HU U HEPaBEHCTB;

— c(OpMHUPOBAHHOCTb NPECTABICHUN 00
OCHOBHBIX NOHSTHUSX MaTeMaTUYECKOTO
aHaJIM3a U UX CBOWCTBAaX, BJIaJICHUE YMEHUEM
XapaKkTepru30BaTh MOBeIeHUE (DYHKITHIA,
MCII0JIb30BAaHUE TIOJYyYEHHBIX 3HAHUH JUIs
OIMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
— BJIaJICHUE OCHOBHBIMU ITOHATUSMH O
IJIOCKUX U IPOCTPAHCTBEHHBIX F'€OMETpUYE-
CKuX (hurypax, ux OCHOBHBIX CBOMCTBax;
c(OpMHUPOBAHHOCTh YMEHUS PACIIO3HABAThH
reoMeTpudeckue GUrypsl Ha yepTexax,
MOJIEIIIX U B PEAIBHOM MHpPE; IPUMEHEHNE
U3YyYEHHBIX CBOMCTB T€OMETPUUYECKUX QUTYP U
(bopMyI AJis pelIeHUs] TEOMETPUUYECKUX 3a/1a4
Y 3aJ]a4 C IPAKTHYECKUM COJIEP/KAHUEM;

— cpopMUPOBAHHOCTH MIPEJICTABIICHUI O
IpoLeccax U sIBJICHUSX, UMEIOIINXBEPOATHO-
CTHBIN XapakTep, CTAaTUCTUYECKUX 3aKOHOMEP-
HOCTSX B P€aJIlbHOM MUPE,0CHOBHBIX MTOHATHIX
AJIIEMEHTApPHON TEOPUH BEPOSTHOCTEN; YMEHUI
HaXOJWUTh U OLICHUBATh BEPOSITHOCTH HACTYII-
JIEHUS COOBITUH B MPOCTEUIINX MPAKTUYECKUX
CUTYaLUsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

— BJIQJICHUE HAaBBIKAMU MCIIOJIb30BaHUS T'OTO-
BBbIX KOMITBIOTEPHBIX MPOTPAMM TP PELICHUN
3a/1a4.




		2021-07-22T22:44:01+0500
	Моисеев Виктор Степанович




