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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma ob1eo0pazoBarenabHON yueOHOM qucuuiuinia «MaTteMaTHkay npeagHazHaueHa
Ul W3Y4YeHHMs] MaTeMaTHKU B mpodeccnoHanbHbIX oOpa3oBaTenbHbIXx opranuzanusx CIIO,
peanu3yonmmx 00pa3zoBaTeIbHYI0 POrpaMMy CpeIHero odmiero oOpa3oBaHusl B MpeesiaX OCBOCHUS
OCHOBHOM npodeccuoHanbHo oopazoBatenbHoM mporpamMmbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
ob1miero odpa3oBaHus MpH MOATOTOBKE CHEIMAIMCTOB CpeaHero 3BeHa. IIporpamma paspaborana Ha
ocHoBe TpeboBannii DPI'OC cpemnero ooOmero oOpa3oBaHHs, TPEABIBIAEMBIX K CTPYKTYpE,
COJZICPKAHUIO M PE3yJbTaTaM OCBOCHHS y4eOHOW AMCIUIUIMHBI «MaremMaThka», B COOTBETCTBHH C
PexoMenganusiMu o opraHu3alvy NOJy4eHHs CpeIHero ooIero oopa3oBaHus B Mpeaeaax OCBOSHUS
00pa3oBaTeNbHbIX IPOrpaMM CpeaHEro npodecCHoHaILHOr0 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIEro
o0Opa3oBaHMs ¢ y4eTOM TpeboBaHmid peneparbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U
noJiydaeMoil mpodeccuu UM CreuuaibHOCTH CpelHero npodeccuoHaabHoro odpa3oBaHus (MUCHMO
JlemapraMeHTa TOCYIapCTBEHHOH TMOJMTHKH B cdepe NOAroToBKH padounx kaapos u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMMmbl «MaremMaTrKay HalpaBiIeHO Ha JOCTH)KEHUE CIEeTYIONNX [eeit:

* obecrieueHue COPMUPOBAHHOCTH TMPEACTABICHUN O COLMANBHBIX, KYJbTYPHBIX U HUCTOPHUECKHX
(akTOopax CTaHOBJICHUS MATEMATUKH;

* obecrieueHue CPOPMUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO M MATEMAaTUYECKOTO MBIIIICHUS
» obecrnieueHne CGHOPMHUPOBAHHOCTH YMEHHHA NPUMEHSTHh MOJYYCHHBIE 3HAHUS TPH PEIICHUU
pa3IMYHbIX 33]1aY;

+ obecrieueHne CPOPMHUPOBAHHOCTH TPEACTABICHUNA O MaTEeMAaTHKE KAaK YacTH OOIIeYeIOBEUECKOi
KYJIbTYpPbl, YHUBEPCAILHOM SI3bIKE HAaYKH, MO3BOJISIONIEM OIMUCHIBATh U U3Yy4aTh peajbHbIe MPOILECCHI
Y SIBJICHUSL.

B pabouyio mporpaMMmy BKJIIOYEHO COJEp)KaHUE, HaIllpaBIeHHOE Ha (pOPMHpPOBAHHUE y CTYIACHTOB
KOMIIETEHITUH, He0OX0AUMEBIX Id kadecTBeHHOTO ocBoeHUsA OIIOII CIIO Ha 6a3e 0CHOBHOIO 00IIEro
00pa3oBaHMs C MOIYYCHHEM CPEIHEro 00IIero 00pa3oBaHus; IPOrpaMMBbl IOJITOTOBKU CIEIIUATHCTOB
cpennero 3BeHa (I[IICC3).

B paboueii mporpamme y4eOHON IUCHUIUIMHBI ««MareMaTuka» TMPECTaBICHO COAEpIKAHHE
y4eOHOTro MaTepualia, MOCIeIOBaTeIbHOCTh €r0 WM3YYeHUs, pachpeesieHHe y4eOHBIX YacoB, BHJIBI
CaMOCTOSITENTFHBIX PaboT, TeMaTuka pedeparoB (IOKIAIO0B), WHANBUAYAIBHBIX MPOEKTOB C yYETOM
crnienu(UKH IPOTpaMM TIOJTOTOBKH CIEIIMATINCTOB CPETHETO 3BEHA.



2. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIUILINHBI
«MATEMATHUKA»

Marematuka sBiseTcs (yHIaAMEHTAIBHOW  0O0IIe00pa30BaTeIbHON  TUCHUILIMHOM  CO
CIIO)KMBIIMMCSL YCTOMUYMBBIM COAEp)KaHWEM U OOIMMMHU TpeOOBaHUSMH K TOATOTOBKE CTYICHTOB.
OO61ue 1eny u3yd4eHus MaTeMaTUKU TPAIUIIMOHHO PEaIU3yI0TCs B YEThIPEX HAIPaBICHUSX:

1) obmiee npepcraBneHue 00 HACIX U METO/IaX MAaTEMATHKH,

2) UHTEIJIEKTYaJIbHOE Pa3BUTHE;

3) oBnaseHre HEOOXOAUMBIMUA KOHKPETHBIMHU 3HAHUSMU U YMEHUSIMH,
4) BOCTIMTATEIIbHOE BO3JICHCTBHE.

[Ipodunuzanus neneir MaTeMaTHUECKOro 00pa3oBaHMs OTpaKaeTcsl Ha BHIOOpE MPUOPUTETOB B
OpraHu3any y4eOHOW NEeATENbHOCTH CTYAEHTOB. [ TEXHHUYECKOTro, COLMATbHO-3KOHOMUYECKOTO
npoduneit npodeccuoHaIbHOr0 O00pa30BaHUA BBHIOOP IEJIed CMemaercs B IparMaTHYeCKOM
HaIpaBJICHUH, MPEAYCMAaTPUBAIOIIEM YCWICHHE M PAacIIMpPEHHE NPUKIAJHOTO XapakTepa H3Yy4EHHUs
MaTEeMaTHKH, MPEUMYIIECTBEHHOW OpHUEHTAMM Ha aJIrOPUTMUYECKUN CTUJIb [O3HABATEIbHOM
NESATeNbHOCTH. JIJs1 TyMaHUTApHOTO M €CTECTBEHHO-HAYYHOTO Mpoduiei mnpodeccrnoHaIbLHOTO
oOpa3oBaHHs 0oJiee XapaKTEPHBIM SBIISETCS YCUJICHHE OOIIEKYJIbTYpHOH COCTaBIAOIICH yueOHOU
IMCLUUIUIMHBL C OpPHEHTAIle Ha BU3yaJbHO-OOpPA3HBIM W JIOTMYECKHH CTHIM Y4eOHOH pPabOTHI.
N3ydyenne wmareMaTuku Kak HOpouibHOM  00IIeoOpa3oBaTeNbHON  yueOHOW — TUCIUILIMHBI,
yuuThIBarouien crnenupuky ocsanBaemoit cnenuanbHocti CIIO, obecnieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX MOJIX0J0B K BBEICHHIO OCHOBHBIX IMMOHSATHUH;

* (QopmMupoBaHHEM CHUCTEMBl y4YEOHBIX 3aJaHWii, oOeccrmeunBaomux 3pdexTuBHOE
OCYILIECTBIICHIE BHIOPAHHBIX [EIEBBIX YCTAHOBOK;

* oOoramieHrueM CIeKTpa CTHIICH ydeOHOH NeATeNIbHOCTH 3a CUET COTJIACOBAaHMS C BEAYIIUMHU
JeSITeIbHOCTHBIMU XapaKTEePUCTUKAMU BHIOPAHHOMW CIIEIIUATBHOCTH.

[TpodunpHas cocraBistonias OTpaXKaeTcsl B TPEOOBAHUAX K MOJATOTOBKE CTYJEHTOB B YaCTH:

* 0011Iel CUCTEMBI 3HAHUI: COJIepKaTENbHbIE IPUMEPHI UCIIOIb30BAHNUS MaTEMaTHUYECKUX UIEH
¥ METOJIOB B NMPO(ECCHOHATLHON JEATEIbHOCTH;

* YMEHHII: pa3nuune B ypoBHE TPEOOBAHUMN K CIOKHOCTH MIPUMEHSEMbIX aJITOPUTMOB;

* IPAKTUYECKOI'0 HCIOJIb30BaHUSI NMPUOOPETEHHBIX 3HAHMW U YMEHHWIl: MHIMBUIYaIbHOTO
y4eOHOro OIbITa B TOCTPOCHUHM MAaTEMAaTUYECKHX MOJIENel, BBIMOJIHEHUH HCCIeI0BaTEIbCKUX
MIPOEKTOB.

Takum oOpa3om, peanu3anusi coAepkaHus Y4eOHOM JUCUUIUIMHBI OPUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOIECCYANbHBIX XapaKTEPUCTHK Y4eOHOM paldoThl, 3aBUCSAIIMX OT MPOQHIIS
npodeccnoHambHOTO  00pa3oBaHWs, TOJYYEHHUS  ONBITa  HUCIOJIL30BAaHUS  MATeMAaTUKH B
COJIEp’KaTEeNbHBIX M MPO(EeCcCCHOHATIBHO 3HAYMMBIX CHUTyallMsIX [0 CpaBHEHUIO ¢ (opMaibHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMU XapakTepucTukamu oOyueHus. CoaepkaHue y4eOHOM AMCIMITIMHBI
pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMHU COJIEPKATEIbHBIMU JINHUSAMU O0yU€HUsI MaTEMaTHKeE:

* anzedpauyeckas NUHUA, BKIOYAIONIAs CHCTEMATH3aLMI0 CBEICHUHI O 4HCIaX; U3y4CHHE
HOBBIX U 000OIIEHME paHee H3Y4YEHHBIX oOmepanuil (BO3BEJEHHE B CTENEHb, W3BICUEHHE KOPHS,
norapuMHUpOBaHUE, CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC M OOpaTHbE K HUM); M3Y4YE€HHE HOBBIX
BUJIOB YHCJIOBBIX BBIPDAKEHUH U (QOpPMYJ; COBEPILIEHCTBOBAHME MPAKTUYECKUX HABBIKOB W
BBIYHUCIUTENLHON KYyIbTYphl, PACIIMPEHHE W COBEPIICHCTBOBAHHME alreOpanyeckoro ammaparta,
cOpPMUPOBAHHOTO B OCHOBHOW WIKOJIE, W €ro MPUMEHEHHE K pEIICHUI0 MaTeMaTH4YeCKUX U
MIPUKJIAIHBIX 3374,

* meopemuKo-QyHKUUOHANbHAA JUHUA, BKIIOYAIOUIas CHCTEMATH3alMI0 M paclIupeHHe
CBEIEHU O (YHKUHMSAX, COBEPILIEHCTBOBAHUE TIpaUUECKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMHU
uaessMM W METOJlaMHd MaTeMaTHMYeCcKOro aHajan3a B O0beMe, IO03BOJISIONIEM HCCIIEI0BATh
JJIeMEHTapHble (YHKIMM W pelarbh MpocTeiine reoMeTpuyeckue, (U3NYeckrue U Jpyrue
MIpUKJIaIHbIE 3a/1a4H;

* JIUHUA YPAGHEHUIl U HEPAGeHCmE, OCHOBAHHAs Ha IIOCTPOCHHHM M HCCIIEJOBAHHUU
MaTeMaTHYeCKUX MOJeiel, MepeceKaromascs ¢ aaredpanyeckol M TeopeTUKO-(QYyHKIMOHAIBLHOM
JUHUSMH H  BKJIIOYAIONIAs pPa3BUTHE W COBEPIICHCTBOBAHWE TEXHUKH  alre0pandecKux
npeoOpa3oBaHMil JUIsl PEIICHHUs] ypaBHEHWH, HEPAaBEHCTB W CHCTEM; (popMUpoOBaHHE CIOCOOHOCTH



CTPOUTH M MCCIEN0BATh MPOCTEHIINE MaTeMATUYECKHE MOJENIN NPU PELICHUH MPUKIAAHBIX 3a7ad,
3a]1a4 U3 CMEXHBIX U CIIEIUAIBHBIX TUCIUIUINH;

* 2eomempuueckas AUHUA, BKIOYAONAs HarJIAIHbIC MPEACTaBICHUS O IMPOCTPAHCTBEHHBIX
¢urypax u u3ydeHHE UX CBOMCTB, (pOPMHUPOBAHWE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKECHHS,
pa3BUTHE CIIOCOOOB TIE€OMETPUYECKMX H3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOI'O METOJOB MJIs
pelIeHHsI MaTeMaTH4YEeCKUX U PUKIIAIHBIX 3a/1a4;

* cmoxacmuueckas JUHUA, OCHOBaHHAas Ha DPAa3BUTUU KOMOMHATOPHBIX YMEHUH,
MPEJCTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKIX 3aKOHOMEPHOCTSX OKPY>KAIOILIeT0 MUPA.

3. MECTO YYEBHOM JUCHUILIMHBLI B YYEEHOM ILIAHE

VYuebnas naucumiuinHa «MareMaTukay SBJISIETCS y4eOHBIM IPEIMETOM  00s3aTesIbHON
npeameTHoil obmactn «Marematuka U uHpopmarukay PI'OC cpemgnero obmero obpazoBanus. B
po¢eCCHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3aLUAX, PeaU3yIOIUX 00pa30BaTeIbHYIO MIPOrpaMmy
cpenHero obmero obpazoBanusi B mpeaenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3zoBaHus, yueOHas ucuMIUIMHA «MaTeMaTuka» H3ydaercss B 0011eo0pa30BaTeIbHOM LIMKJIE
yuebnoro miuana OIIOIT CIIO na 06aze ocHOBHOro oOmiero oOpa3oBaHUsS C MOJYYEHHEM CPEIHEro
obmiero oopazosanus (IITICC3).

4. PE3YJIbTATHBI OCBOEHMS YYEBHOM JUCIUILINHBI

OcBoenue cojepxaHusi yuyeOHOM aucHUIUIMHBL «MaTemaTuka» oOecrneyrBaeT JOCTH)KEHUE
CTY/ICHTaMH CJIEYIOIINX PE3YIbTaTOB:

* TUYHOCHIHbBIX:

— c(opMHUPOBAaHHOCTh TPEACTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIBHOM S3bIKE HayKH,
CpeACTBE MOJETUPOBAHMSI ABJICHUI U MPOLIECCOB, UIEAX U METO/IaX MaTEMAaTUKH;

— TOHMMaHWE 3HAYMMOCTH MAaTEeMAaTUKH JUIS  HAyYHO-TEXHHYECKOTO  Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K 4acTH OOILIeueIOBEYECKOM KyJbTYphl uepes
3HAKOMCTBO C UCTOpUEN PA3BUTHs MATEMATUKH, SBOJIFOLIMEN MaTEMAaTUYECKUX UJIEH;

— pa3BUTHE JIOTUYECKOT'O MBILUIEHUS, TPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, aIrOPUTMHUYECKON
KYJIbTYpbl, KpUTHYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOAMMOM i Oyaymiedl mpodeccnoHaIbHON
JesITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHuUs;

— OBJIaJICHHNE MAaTEeMAaTUYECKHMMH 3HAHUSMH W YMEHUSMH, HEOOXOIMMBIMH B IOBCEIHEBHON
KHU3HHM, JJII  OCBOGHUS  CMEXKHBIX  €CTECTBEHHO-HAy4YHbIX  JMCLUUIUIMH M JUCHUIUIMH
npodeccnoHaNbHOTO 1MKIIA, IS MOJIY4YeHHUs] 00pa3oBaHusl B 00JIacTAX, HE TPeOYOUUX yriayOiIeHHON
MaTeMaTHYeCKOM MOJIrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHMIO, B TOM 4HCJIE€ caMOOOpa3OBaHHIO, Ha
IPOTSDKEHUM BCEH JKM3HHU; CO3HATEIbHOE OTHOIIEHHE K HENpPEpPHIBHOMY OOPa30BaHUIO KAaK YCIOBHUIO
yCHenrHou npodecCuoHaIbHON U 00IIECTBEHHOM JIeATEIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIIBHOM TBOPUECKOM U  OTBETCTBEHHOMH
NeSITeTbHOCTH;

— TOTOBHOCTb K KOJUIGKTMBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKaMH B
o0pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, Yy4eOHO-ICCIe0BATENbCKOM, MPOEKTHONW U APYTrUX BUAAX
NesTeNbHOCTH;

— OTHOIIEHHE K MPO(ECCHOHAIBLHOW NEATENPHOCTH KaK BO3MOKHOCTH y4YacTHs B pEIICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIIMOHATILHBIX MTPOOIIEM;

* MemanpeomMemmulx:

— YMEHHE CaMOCTOSATEIbHO OMpPEeNsATh LeNu JCATEeIbHOCTH W COCTaBIATh IJIaHbI
TESITeTbHOCTH; CaMOCTOSITEIIbHO OCYIIECTBIIATH, KOHTPOJIMPOBATH M KOPPEKTHPOBATH ACATEIHHOCTB;
HCIOJIb30BATh BCE BO3MOKHBIE PECYPCHI TS IOCTHKEHUS TOCTaBICHHBIX LIeJIel U pean3aluy IIaHOB
JesITeTbHOCTH; BEIOMPATH YCIICITHBIE CTPATETHH B PA3JIMYHBIX CHTYAIUsX;

— YMEHHE NpPOAYKTHBHO OOINAThCS W B3aUMOAEWUCTBOBATH B IPOLECCE COBMECTHOM
NEeSITeTbHOCTH, YYWUTBHIBATh IO3UIMH JPYTHX YYaCTHHKOB JEATEILHOCTH, Y(PQPEKTHBHO pa3pemarb
KOH(JIUKTBI,

— BIIaJiIcHUE HaBbIKAMU [103HABATEJIbHOM, Y4YEOHO-UCCIIEOBATENLCKOH U  MPOEKTHOMN
NeSITeIbHOCTH, HABBIKAMH pa3pelIeHus: MpoOiieM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHHSI MTPAKTHUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INIHBIX METO/IOB TIO3HAHMS,



— TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIbHOM HH(OpMANNOHHO-TIO3HABATEIEHON
NeSITeIbHOCTH, BKIIOYAas YMEHHE OpPHUEHTHPOBATHCA B paA3IMYHBIX HMCTOYHUKAX HHMOpMAIHH,
KPUTUYECKH OIICHWBAaThb W HMHTEPIPETHPOBAaTh HHGPOPMAIMIO, IOIY4aeMyl0 U3 pPa3IMYHBIX
HCTOYHHUKOB;

— BJI3JICHHE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUYKY
3pCHHA, UCII0JIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

— BJIJICHHE HAaBBIKAMU TTO3HABATEILHON PEQIICKCHN KaK OCO3HAHMS COBEPINACMBIX JICHCTBUIA
U MBICIUTCIIBHBIX HNPOHECCOB, UX PE3YJILTATOB U OCHOBaHI/If/’I, rpanuvn CBOCTO 3HAHUA W HC3HAHUA,
HOBBIX ITO3HABATENBHBIX 33/1a4 ¥ CPEJCTB ISl UX JOCTHIKEHUS,

— ILEJIeyCTPEMIICHHOCTh B TIOMCKAaX W MPUHATHU PEHICHHUH, cOOOPa3UTEILHOCTh M MHTYUIIHS,
PAa3BUTOCTDb MPOCTPAHCTBCHHBIX Hpe[[CTaBJICHHfI; CIOCOOHOCTD BOCIIpMHUMATL KpPAaCOTy U TapMOHHIO
MHpa;

* npeomMemnuix:

— c(hopMHPOBAHHOCTH MPEJICTABICHUI O MaTeMaTHKE KaK YacTH MHPOBOH KYJIbTYpHl H MECTE
MaTEMAaTUKU B COBpeMeHHOfI OUBHUJIN3allUU, crocobax oIMcaHus SIBICHHUH pCaJIbHOIO0 MHpaA Ha
MaTeMaTU4eCKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TMPEJACTABICHUH O MAaTeMAaTUYCCKUX MOHATHIX KaK BaXHEHIIMX
MaTeMaTU4YeCKUX MOJIENISX, MO3BOJIIIOMIMX ONHCHIBATh M M3YydYaTh pa3HbIC TPOLECCHI U SBICHUS;
IIOHUMAaHHE BO3BMOKHOCTU aKCUOMATUYCCKOT'O ITOCTPOCHUA MATEMATUICCKUX TGOpI/Iﬁ;

— BIAJICHHE METOJaMH JIOKa3aTelbCTB M AITOPUTMOB DPELICHUS, YMEHHE UX IMPUMEHSTH,
IMPOBOAWTL AOKA3aTCIIbHBIC PACCYXKACHUA B XOAC PCHICHUS 3a/4a4,

— BIAJCHHE CTaHJAPTHBIMU [PHEMaM{ pPELICHUS PAalUOHANBHBIX M HPPAlHOHAIBHBIX,
IMMOKa3aTCJIbHBIX, CTCICHHBIX, TPHUIOHOMCTPHUYCCKUX ypaBHeHI/If/'I U HCPABCHCTB, HX CUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM YHCIE ISl MOWCKA ITyTH PELICHUS U
MJUTFOCTPALIMM PEIIEHUs] YPAaBHEHUM U HEPABEHCTB;

— c(OpPMHUPOBAHHOCTH NMPECTABICHNH 00 OCHOBHBIX MOHSATHSIX MAaTEeMaTHUECKOrO aHAIN3a M
ux CBOI\/JICTBaX, BJIaACHUC YMCHUCM XapaKTCPU30BaTh ITOBCACHUC q)YHKHHﬁ, HCIIOJIb30BaHHUEC
MOJTYYEHHBIX 3HAHUH JUIs OMMCAaHMS U aHAJIN3a PealbHBIX 3aBUCUMOCTEH;

— BJIAACHUC OCHOBHBIMU IIOHATUAMU O INNIOCKHUX W MNPOCTPAHCTBCHHBIX TI'€OMCTPHUYCCKUX
¢urypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTH YMEHMs pAacllO3HaBaTb TI'€OMETPHUYECKUE
¢burypsl Ha uepTekax, MOJENAX M B pealbHOM MHUpPE; MPUMEHEHHE W3YYEHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u GopMya Juis pelieHds TeOMETPUYECKHX 33/ad U 3a/1ad C MPaKTHUYECKUM
coziepKaHUEM;

— c¢(OpMUPOBAHHOCTb NPEJICTABICHUI O Mpoleccax U SBICHUIX, UMEIOIUX BEPOSTHOCTHBIN
XapaKkTep, CTATUCTUYCCKUX 3aKOHOMEPHOCTAX B p€aIbHOM MUPEC, OCHOBHBIX INOHATHUAX 3H€MeHTapH01>i
TEOPUHM BEPOATHOCTEH; yMEHMH HaXOJWTh M OLICHHWBAaTh BEPOSITHOCTU HACTYMJIEHHUS COOBITUH B
HpOCTGfIIHHX MPAKTUYCCKUX CUTyallsAX U OCHOBHBIC XapaKTCPUCTUKH CJ'Iy‘-IElfIHI:IX BCJINYMH,

— BIIaJICHUE HAaBBIKAMH HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpH pPELICHHUU
3amad.



5. COAEP)KAHUE YYEFHOM JUCIATLIMHBI
Beenenne.

Matemartuka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUIX U MPAaKTUYECKOM
nestenbHocTH. llenmm ¥ 3agauu W3y4eHHs MareMaTUKd mpu ocBoeHuu mnpodeccuit CIIO u
cuermanbHoctenr CIIO.

AJITEBPA
Pa3BuTrHe NOHATHA O YHCIIE.

Ilenple m panuoHanbHble yucna. JleiicTBUTENbHBIC Yucla. [IpUONMKEHHBIC BBIYHCICHUS.
KommiekcHble yucna.

Kopuu, crenenu u jiorapugmsoi.

Kopuu n cremenun. KopHu HaTypasJlbHOM CTENEHM M3 4Mclia U UX cBoWcTBa. CTeneHu c
palMOHANIBHBIMM IOKA3aTesIMM, HMX CBOMCTBA. CTENEeHUW C JEUCTBUTEIBHBIMH IOKA3ATEIISIMH.
CBoiicTBa CTENEHU C IEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapugm. Jlorapudm umcna. OcHOBHOe norapudMHUUEcKoe TOXKAECTBO. JlecaThuHblie H
HaTypajbHble Jorapudmsl. [IpaBuna aelicTBuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBaHHIO.

IIpeoOpa3oBanne ajredpamyeckux BbIpa:keHuil. [IpeoOpazoBaHue palMOHANIBHBIX,
HPPaLMOHATIBHBIX CTETIEHHBIX, IOKA3aTENbHbIX U JIOTAPU(PMUUECKUX BbIPAKEHUM.

I[IpakTuyeckue 3aHATHAA. ApudMeTHUECKHE JCHCTBUS HAJ 4YHUCIAMH, HaXOXICHHE
NPUOIMKEHHBIX 3HAUYCHHWI BEJIWYHH U MOTPEITHOCTEH BBIYUCICHHUH (a0COTIOTHON M OTHOCHTEIIBHOI),
CpPaBHEHHUE YHCIIOBBIX BBIPAKEHMI. BpluncieHue M cpaBHEHHE KOpHEW. BpimonHeHue pacdeTroB c
panvkanamu. PemeHue wuppanuoHanbHbIX ypaBHeHUW. HaxokneHue 3HayeHuil CTerneHel ¢
paioHaabHbIMU MOKazatensiMu. CpaBHeHue cteneHel. [IpeoOpa3oBaHus BBIpaKEHUH, COJEpIKalIX
crerneHu. Penienune moka3arenpHbIX ypaBHEHUH. Pelienue npuknaaneix 3aqad. HaxoxaeHue 3HaueHui
norapudma 1mo Mpou3BoJILHOMY OCHOBaHUIO. [lepexoa oT ogHOrO OCHOBaHUS K Apyromy. Beruncnenue
U cpaBHeHue JiorapudmoB. JlorapudmupoBaHre W TOTEHIUPOBAHWE BBIpAKCHUU. [IpuOmmKeHHBIC
BBIUMCIICHHS U PEIICHUs TPUKIAIHBIX 3a7a4. Pemenue norapupMuyeckux ypaBHEHUH.

OCHOBbI TPUTOHOMETPUU
OcHOBHbBIE IOHATHS

Panuannas mepa yria. BpamatenbHoe nBukeHue. CUHYC, KOCHHYC, TaHI'€HC M KOTAHIEHC
YyHUCIa.

OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA

®opmyinsl npuseacHusd. Gopmyinsl cinoxeHus. opmynsl ynBoeHUuss PopMyIibl MOJTOBUHHOTO
yria.

IIpeodpa3oBanns NpocTeHIIUX TPUTOHOMETPHYECKHUX BbIPAKEHUH

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (DYHKLUN B IPOU3BEJIEHUE U NPOU3BEACHUS B
CyMMYy. BripakeHne TpUroHOMETpUUYECKUX (PYHKIIMIA Yyepe3 TAHTeHC MTOJIOBUHHOTO apryMeHTa.

TpuroHomerpuyeckne ypaBHeHUs] M HEPABEHCTBA

IIpocreiiline  TpUrOHOMETpUYECKHE  ypaBHeHMs. IIpocreiiline  TPUTOHOMETPHUUYECKHUE
HEPaBEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHEe (PYHKIUHU. APKCUHYC, ADKKOCUHYC, apKTAHT€HC.

IlpakTuyeckne 3aHATHA. PanuaHHBII METOJ W3MEPEHHs YIVIOB BpPAICHHWS W CBS3b C
rpaaycHoii mepoil. OCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA, (POPMYINBI CIOXKEHHS, YIBOCHHMS,
peoOpa3oBaHUe CyMMbl TPUTOHOMETPHYECKHX (YHKIUN B NpPOMU3BEACHME, MPeoOpa3oBaHUE IPO-
W3BEJICHUS TPUTOHOMETpUYECKUX (PpyHKIMN B cymmy. [IpocTeiiniue TpUrOHOMETPUIECKHE YpaBHEHUS
1 HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.

DOyHKIUH, X CBOHCTBA U IPaUKH

®ynknuu. O6acTh onpeneyaeHus U MHOXKECTBO 3HaueHUH; rpaduk (DyHKIMH, MOCTPOCHUE
rpadukoB GpyHKINN, 3aJAHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CaoiictBa  (pyHknuu. MOHOTOHHOCTh, UYETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTH,
MEePHOIUIHOCTh. [IpoMexyTku BO3pacTaHUs W yObIBaHUS, HaWOOIbIee W HAMMEHbINEEe 3HAYCHHSI,
TOYKH 3KcTpemyMma. ['paduueckass unTeprperauus. [Ipumepsl QyHKIMOHANIBHBIX 3aBUCHMOCTEH B
peaNbHBIX TpoIleccax U sBIeHHsIX. ApudmMerndeckue onepanuu Haa GyHkuusmu. CrnoxHas QyHKIUs
(xomno3unus). [ToHsITHE O HEIPEPHIBHOCTH (DYHKIIHH.



Oo6partnbie pynkmun. OOnacte ompeneneHus W 00JACTh 3HAYCHWM OOpaTHOM (YHKIIHH.
I'paduk oOpaTHO# GYyHKIUH.

CreneHHble, IOKa3aTebHbIE, JOrapuMudecKue U TPUroOHOMeTpruYeckre GyHKIuM.
OOpaTHble TPUTOHOMeETPUYEeCKHEe (PYHKIMHU

Ompenenenust  GyHKOMA, w#uX cBoiictBa U rpaduku. IIpeoOpasoBanus TpaduKoB.
[TapannenpHplil EpeHOC, CUMMETPUSI OTHOCUTEIBHO OCEHl KOOPAMHAT U CUMMETPUS. OTHOCHUTEIBHO
Hayaja KOOpJAWHAT, CUMMETpPUsS OTHOCUTEIBHO HPSIMOM y = X, PACTSDKEHHE M C)KaTUE€ BJOJb OCEH
KOOp/JMHAT.

IpakTuyeckne 3anaTHsA. [Ipumepsl 3aBUCHMOCTEH MeXAy IEPEMEHHBIMU B PEAJbHBIX
mpoueccax M3 CMexHbIX guciuminH. Onpenenenue ¢Qynkuuif. [loctpoenune um urenue rpaduxos
¢ynkuuid. MccnenoBanne QyHkuuu. CBOWCTBA JMHEWHOW, KBaApaTHMYHOW, KYCOYHO-THHEHHOW U
npoOHO- ymHeWHoW (yHkiui. HempepbiBHbIe W nepuoanudeckue (ynkmuu. CBolicTBa M Tpaduku
CHHYyCa, KOCHHYyCa, TaHreHca u KotaHrenca. OOparnpie ¢yHKuuu u ux rpaduxu. OOpaTHbIE
TpuroHomerpuueckue ¢pynkuuu. IIpeoOpazoBanus rpaduka ¢yHkuuu. ['apMoHMYecKHe KoJieOaHUs.
[Tpuknagneie 3amaun. llokaszarenbHble, Jorapu(MUYECKHE, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBareabHocTd. CriocoObl 3aaHUsl U CBOICTBA YHCIOBBIX MOCJIEI0BATEIBHOCTEH.
[lonstue o mpenene mnocnenoBareabHocTU. CylllecTBOBaHUE Ipezesia MOHOTOHHOM OrpaHUYEHHOU
nocnegoBarenbHoctd.  CyMMupoBaHHe — MoOciefoBarenbHOCcTel.  beckoHeuHo — yObIBaromias
Tr€OMETPUYECKAsI IPOIPECCUS U €€ CyMMa.

IIpousBoanas. Ilonstue o mpou3BoAHON (YHKIMHU, €€ TeOMETpUYECKUH U (pusmueckuii
CMBICII. YpaBHEHHE KacaTelbHOH K Tpaduky Qyskuuu. IlpomsBogHBIE CyMMBI, pa3HOCTH,
MpOM3BE/ACHUsA, 4YacTHbIe. [Ipou3BOJHBIE OCHOBHBIX dJeMEHTAapHBIX GyHKUuA. [Ipumenenue
MPOM3BOJHOM K WCCICAOBAHUIO (QYHKIHA W MOCTpOCHHIO TpadukoB. IIpomsBomgHbie 0O0paTHOMN
byHKIIMM U KoMmmo3unuu GyHKIuH. IlpuMepsl HCMONB30BaHUS MPOU3BOIHOM I HAXOXKICHHUS
HAaWIy4dlllero pelIeHUuss B NPUKIAJHBIX 3a7adax. Bropas mnpou3BojHas, €€ TI'E€OMETPUYECKUH U
¢busnueckuit cmpica. HaxoxaeHne ckopocTu Alis mpoliecca, 3aJaHHoro (Gopmyinoi u rpagukom.

IlepBooOpa3nass m uHTerpaj. [IpumeHeHue OINpPEACTICHHOTO0 WHTErpaja il HaXOXKICHHS
IUIOIIAAN KpuBOJMMHEHHON Tpameuuu. ®Popmyna Herorona—IJleitOnuna. Ilpumepsl npumeHeHus
UHTerpana B pu3nKe U reOMETpHH.

IIpakTnyeckue 3ansiTus. Yucnosas nocieaoBaTeNbHOCTh, CIIOCOOBI €€ 3aaHNs, BEIUNCICHUS
YIEHOB  mocienoBaTenbHOCTH. Ilpenen  mocnenoBarenbHOCTH.  beckoHeuHo — yObIBaromas
reoMeTpuueckas nporpeccus. [IponsBonHas: MEXaHUUECKUN U TEOMETPUUECKUNA CMBICI TPOU3BOIHOM.
VYpaBHenue kacarenbHOM B obmem Buae. [IpaBuna um dopmynsl nuddepeHnupoBanus, Tadnuia
MIPOU3BOJIHBIX 3JIeMEHTapHbIX (yHKUMHA. HMccnenoBanue (yHKIMM C MOMOIIBIO POU3BOJHOM.
Haxoxnaenne HamOOmbIIEero, HAaMMEHBIIETO 3HAYEHHUS M OSKCTPEMAIbHBIX 3HAUYEHUH (QYHKIUH.
Wnuterpan u mnepBooOpasHas. Teopema Hprlorona—IJleiiOnuma. IlpumeHenue wuHTerpaza K
BBIUHCIICHUIO (PU3NYECKUX BEJTMYMH U TUIOIIAeH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi M cucremMbl ypaBHeHHi. PanyoHanbHble, UppalMoHalIbHbIE, TTOKA3aTEIbHBIE U
TPUTOHOMETPUUECKUE YPABHEHMSI M CUCTEMBl. PaBHOCMIIBHOCTH ypaBHEHUH, HEPABEHCTB, CHCTEM.
OcHOBHbIE TpUEMBbl UX pelleHus (pa3oKeHWe Ha MHOXHUTENIH, BBEJICHHE HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKA, rpadUIecKuii METO).

HepaBencrBa. PanuonanbHble, HppallMOHAIbHBIE, MOKa3aTEeIbHbIE W TPUTOHOMETPHUYECKHE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnosb3oBanue cBOMCTB ¥ rpa@uKoB (PyHKIUI NPU pelIeHUH YPABHEHHUH U HEPABEHCTB.
Merton untepBasioB. M300paskeHre Ha KOOPAMHATHON TJIOCKOCTH MHOXECTBA PEIIeHUN YpaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM.

Ilpuxnagusie  3agauym. IlpuMeHeHne  MaTeMaTHMYEeCKMX  METOAOB  JJIsl  PEIICHMUS
COJIepKaTEeNbHBIX 33/1a4 U3 Pa3U4HbIX oOyacTeil Hayku U npakTuku. VHTepmnperanus pesynbrara,
YYET pealbHbIX OTPAaHUYEHUM.



IpakTuyeckue 3ausaTusi. Kopuu ypaBHennii. PaBHocuibHOCT ypaBHeHHH. [IpeoOpa3zoBanue
ypaBHeHuil. OCHOBHBIE ITPUEMBI pPELIEHMs] YpaBHEHUH. Pemienne cucreM ypaBHeHuil. Mcnonb3oBanne
CBOMCTB U TpapuikoB DYHKIMI IJIs1 pEIICHHUS] YPaBHCHU U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEHN
DJ1eMeHTbl KOMOMHATOPUKH

OcHOBHBIE TIOHATHA KOMOMHATOPUKHU. 3a/1aui Ha TOJCYET YKCia Pa3MELIeHH, TepecTaHOBOK,
coueranuil. Pemenue 3amau Ha mnepebop BapuanToB. Dopmyrna OmHoma Hprotona. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmentoB. Tpeyronsuuk [Tackans.

JJieMeHThI TEOPHH BEPOSITHOCTE

CoObITHE, BEpOSTHOCTh COOBITUS, CIIOKEHHME M YMHOXXEHUe BeposTHocTed. I[loHsaTne o
HE3aBUCHUMOCTH COOBITHH. [lMcKpeTHast ciydaiiHash BENMYMHA, 3aKOH €€ pacrpejaeicHus. YucioBbie
XapaKTePUCTUKK JUCKPETHOM ciydaiiHO# BenruuHbl. [IoHsATHE O 3aKOHE OOJIBIINX YUCEN.

DJIeMeHThl MaTeMATHYeCKO CTATHCTHKHU

[IpencraBienue naHHBIX (TaONMIBI, JUarpaMMbl, IpaUKu), Te€HEepalbHas COBOKYIHOCTb,
BbIOOpKa, cpenHee apudmernyeckoe, Menuana. lloHsTHe O 3amadax MaTeMaTHYECKOH CTaTUCTHKH.
Pemenne npakTudyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.

IIpakTnyeckune 3ansitusi VcTopus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH H
CTaTUCTMKM W MX pOJb B pAa3IMYHbIX cdepax 4eIOBEUECKOM JKu3HeaeaTesnbHOCTH. IlpaBumia
KoMOuHaTOpuKH. Pemenne KoMOMHATOPHBIX 3a1a4. Pa3Merienus, codeTaHus M IepecTaHOBKU. bHOM
Herorona u tpeyronsuuk Ilackans. I[Ipuknannsie 3agaun. Knaccnueckoe onpeneneHue BEpOATHOCTH,
CBOICTBAa BEPOSITHOCTEM, TEOpEMA O CyMME BeposiTHOCTEW. Brrunciienne BepositHocTe. [Ipuknanneie
3anauu. IIpencrasienue uncioBbix gaHHbIX. [IpuknanHelie 3anaqun.

I'EOMETPUSA
IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnosiokeHue AByX HpsMBIX B IpocTpaHCTBE. IlapajuienpHOCTH IpsAMOM M
mwiockoctd. [lapamnensHocTs  mockocTed.  [lepneHIUMKYISIpHOCTH  NPSAMOM M IUIOCKOCTH.
[lepnenuKysp ¥ HaKJIIOHHAsA. YTOJI MEXAY NPAMON U IJIIOCKOCTBIO. JIByrpaHHBIN yroi. YroJs Mexny
wiockocTsAMU.  [leprneHAuKYynIpHOCTH JBYX IUIOCKOCTeH. I'eomerpuyeckue mpeoOpa3oBaHUsS
MIPOCTPAHCTBA: IMAPAUICIBHBIA TEPEHOC, CUMMETPHUS OTHOCUTENBHO IIOCKOCTH. [lapamiensHoe
npoekTupoBanue. [lnomane oproroHansHON npoekuuu. M300paxeHne NpocTpaHCTBEHHbBIX QUTYP.

MHOrorpaHHUKH

Bepuunsl, pebpa, rpaHd MHOrorpaHHuka. Pas3BepTka. MHororpaHHble yribl. Beimykibie
MHororpaHHuku. Teopema Oiinepa. [lpusma. [Ipsmas n HakinonHas npusma. [IpaBuiibHas npusma.
[Mapannenenunen. Ky6.12 Iupamuga. IlpaBunbHas nupampaa. YceueHHas nupamuja. Terpasip.
Cummerpun B KyOe, B mapaienenumnene, B npusMe u nupamunae. CeueHuss KyOa, NPU3MbI U
nupamuabl. IlpencraBieHne O NpaBWIBHBIX MHOTOTpaHHHMKax (TeTpaszape, KyOe, OKTa’Jpe,
JOJIEKadIPe U UKOCAdPE).

TeJia ¥ MOBEPXHOCTH BPALLCHHUS

[Munuaap u KoHyc. YceueHHbIH KOHyc. OCHOBaHHE, BBICOTAa, OOKOBas MOBEPXHOCTh, 00-
pasyromas, pa3BepTka. OceBble CeUeHHs M CeueHus, napaienbHele ocHoBaHuto. Ilap u cdepa, ux
ceuenus. KacaTtenbHas II0CKOCTh K cdepe.

HN3mepenus B reomeTpun

O6bem u ero wusmepenue. MuterpanmpHas ¢opmymna obbema. DopMmynsl o0bema Kyoa,
NPSIMOYTOJIBHOTO TapajjieNienurnea, npu3msl, muiuHapa. @opmysnsl o0beMa NMUpaMuIbl U KOHYcCA.
DopMmyJIbl IIIOMAIN TOBEPXHOCTEN HMIMHIPa U KoHyca. DopMyibl o0beMa mapa U miomaan chepsl.
[TonoGue ten. OTHOIIEHUS MJIOIa/Iel TOBEPXHOCTEH U 0ObEMOB MOIOOHBIX TE.

KoopauHatbl 1 BEKTOPbI

[IpsimoyronbHas (eKapToBa) CUCTEMa KOOpAMHAT B MpocTpaHcTBe. DopMmyna pacCTOSHUSA
MEXY IBYMsI TOUKaMHU. Y paBHEHUS chepbl, TUIOCKOCTH U MIPSIMOH.

BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. C10’)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha 4ucio. PasnokeHue BEKTOpAa IO HAIPaBICHUSAM. YTOJI MEXAY ABYMs BekTopamu. IIpoeknus
BeKTOpa Ha ocb. KoopauHats! Bekropa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3aad.
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IIpakTnyeckne 3aHATUA [IpHU3HAKKM B3aMMHOIO PACHOJIOKEHUS MPSIMBIX. YTOJI MEKIY
IpsAMBIMU. B3anMHOE pacrosniokeHue NpsAMBIX U IUIOCKOCTeH. [leprneHauKynsp M HAaKJIOHHAs K
IJIOCKOCTH. YTOJ MEXAY MPAMOM U IUIOCKOCTBIO. T€OpeMbl O B3aMMHOM PACHOJIOKEHUH MPSIMON U
mIockoctu. Teopema o0 Tpex mnepneHauKyisapax. IIpu3Haku W CBOWCTBAa MapajuIeNbHBIX U
MEePHIEHIUKYISIPHBIX IUIOCKOCTEHW. PaccTossHME OT TOYKM 10 IUIOCKOCTH, OT MPSIMOM 1O IUIOCKOCTH,
paccTosiHue MEXAY IJIOCKOCTSAMH, MEXAY CKPEUIMBAIOLIMMUCS IPSIMBIMU, MEXIY HPOU3BOJIbHBIMU
¢durypamu B npocTpaHcTBe. [lapannenbHoe NMpoeKTUPOBAHUE U €ro CBOMCTBA. Teopema o IUIoHiaau
OPTOTOHAJILHOW MPOEKIIMH MHOTOYTOJIbHMKA. B3aumMHOE pacmosiokeHue MPOCTPAHCTBEHHBIX (HTYD.
Paznuunbie Buapl MHOTOrpaHHUKOB. MX wu3oOpaxenusi. CedeHus, pa3BepTKU MHOTOTPAHHUKOB.
[Inomane noBepxHOCcTH. Buael cummerpuii B mpoctpaHcTBe. CHMMETpus Tell BpAllEHUS U
MHOTOTPaHHUKOB. Beraucienne iomasaeii u o0beMoB. Bektopsl. [eiicTBust ¢ BekTopamu. JlekaproBa
CHUCTeMa KOOpAHMHAT B TMPOCTPAHCTBE. YpaBHEHHE OKPYXKHOCTH, ceprl, IuiockocTH. PaccrtosHue
MEeX1y ToukaMu. J[eHicTBUS € BEKTOpaMHM, 33aJaHHBIMU KoopJauHaTamu. CKalsipHOE NPOU3BEACHUE
BEKTOpOB. BekTopHOoe ypaBHeHHME MNpsIMOM UM IUIOCKOCTU. Vcnosb3oBaHME BEKTOPOB IIpU
JI0Ka3aTelIbCTBE TEOPEM CTEPEOMETPUHU.

TEMbI UCCIIEJOBATEJIBCKUX U PEGPEPATUBHBIX PABOT

* HenpepoiBHBIE 1pOOH.

* [IpumMeHeHune CII0KHBIX TPOLIEHTOB B 3KOHOMHUUYECKHUX PacyeTax.

* [TapamienbHOE TPOEKTUPOBAHUE.

* CpeHMe 3HAaYEHUS U UX IPUMEHEHHE B CTATUCTHUKE.

* BexTopHOe 3a1aHKe NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

* Cl10’keHHE TAPMOHHUYECKUX KOJICOaHHIA.

* ['paduueckoe penieHne ypaBHEHU 1 HEPABEHCTB.

* [IpaBuiibHbBIE U TOJIYIPABUIIBHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.

* [Tonsitue nuddepenimana u ero NPUIOKEHHUS.

* CxeMbl MIOBTOPHBIX UCTIBITAHUN bepHysiu.

* lccrnenoBanre ypaBHEHUN U HEPABEHCTB € TAPaMETPOM.
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6. TEMATUYECKOE INIAHUPOBAHHUE YYEFHOM JUCIIATIIMHBI MATEMATHKA
6.1. O0beM y4eOHOIi TMCHMIIMHBI U BUABI Y4eOHOiIi padoThI

Bup yueOHoii padoTbl Konuuecmeo
uacos
MaxkcuMmajibHasi ydyeOHasi Harpy3Ka (Bcero) 351
Oo6s13aTesibHAsI ayUTOPHAs ydyeOHAasi HATpy3Ka (Bcero) 234
CamocTtosiTesibHAasi padoTa CTYAeHTOB (BCero) 117
IIpomeskyTouHasi arTecTanus B Gopme dK3aMeHa
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HaumenoBanue pa3jaesioB Conep:kanue y4eOHOT0 MaTepHuaJia, J1ad0paTopHble pad0ThI M MPAKTUYECKUE 3aAHATHS, Oo0be | Ypose
U TeM caMoCTosiTeIbHAsA padoTa CTyJAeHTOB M Hb
4YacoB | 0CBOEH
ust
1 2 3 4
I kypc, 1 cemecTp
BBenenue. Conep:xanue yueOHOro MaTepuasa:
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH(OPMALIMOHHBIX TEXHOJOTHAX U MPAKTUUYECKOH esITeIbHOCTH. 1
Ienu u 3a1aum U3ydeHust MaTeMaTUKU Ipu ocBoeHuu npogeccuit CI10
PA3JIEJI 1. AJITEBPA
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 10
Pa3putne nonsitus o 1. | Lenble u parmoHangbHbIE YHCTA. 1,2
quciae 2. | JlelicTBUTENBHBIE YUCIA
3. | llpubnmxennsie Beraucnerus. [IpubmmkenHoe 3HaueHNe BEJTMYUHBI M TOTPEITHOCTH MPHOIKSHUH. 1,2
4. | KommiekcHble uucia U apupMeTndeckue onepauuu HaJ HUMU. KoMIulekcHbIe 4ncia U KOOpIUHATHAs 1,2
MJIOCKOCTb.
5. | [IpakTudeckoe 3aHITHE: 2,3
Apudmerndeckne ACUCTBUS HaJA 4YHCIAMM, HAXOXICHHE MPHUOIMKEHHbIX 3HAYEHUH BEIWYMH U
MOTPENIHOCTEN BhIYMCICHHUH (aOCOTIOTHON M OTHOCUTEIBHOMW), CPABHEHUE YNCIIOBBIX BBIPAKEHUI
CamocrosiTesibHast padoTa CTyJCHTOB: 8
Cucrematnueckas npopaboTKa KOHCIEKTOB 3aHSATHH, y4eOHOH IMTepaTypbl, BBINOJIHEHHE HPAKTHUECKUX
3agaHuid. [loAroToBKa BBICTYIJICHMH MO 3a/laHHBIM TeMaM, J0KJIaao0B, pedeparoB, 3cce, WHAUBUIYATbHOTO
MPOEKTa C UCMOIb30BaHNEM UH(POPMAIIMOHHBIX TEXHOJIOTUN U JIp.
TemaTnka BHeay uTOPHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIEA0BATEILCKUX IIPOEKTOB):
HenpepriBHble 1po0u.
Tema 1.2. Copnep:xkanue y4eOHOI0 MaTepuania: 28
KopHu, crenenu u 1. | KopHu HaTypasibHOM CTENEeHH U3 Yicia U X CBOMCTBA 1,2
Jorapupmsl 2. | IIpakTudeckoe 3aHsTHE: 2,3
Beraucienne u cpaBHeHre KOpHEH. BoInonHeHne pacu€ToB ¢ paKaIaMH.
3. | CreneHsb ¢ palMOHATIBHBIM ITOKA3aTENIEM, HX CBOMCTBA 1.2
4, [pakTryeckoe 3aHsTHE: 2,3

Pemenne nppaimpioHanibHbIX ypaBHEHUN. HaxoxkneHue 3HaYeHui CTENEHe ¢ palMOHAIIbHBIMU OKA3aTEISIMU.
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CpaBHEHUE CTETICHEN.

5. | Cremens ¢ aeiCTBUTEILHBIM TOKa3aTeieM. CBOMCTBA CTENEHH C JEHCTBUTEILHBIM ITI0Ka3aTEIEM. 1,2
6. [IpakTryeckoe 3aHsTHE: 2,3
[IpeobpazoBaHust BBIPAKEHUI, COIEPIKAILMX CTETICHU.
7. [IpakTryeckoe 3aHsTHE: 2,3
Pemenue nokasarebHbIX YpPaBHEHUIA.
8. [IpakTryeckoe 3aHsTHE: 2,3
Pemenre nprkIiaHbIX 33124 CO CJIOKHBIMH ITPOLICHTAMH.
9. | Jlorapudwm. Jlorapudm urcna. OcHOBHOE JorapudmMudeckoe ToxecTB0. CBOKCTBA JIOTapU(MOB. 1,2
10. | IlpakTudeckoe 3aHsTHE: 2,3
Haxosxienne 3Ha4enmii joraprgma o Npor3BOILHOMY OCHOBAHHIO.
11 | IlpakTudecKoe 3aHsTHE: 2,3
Hecsatrunple W HarTypaibHble Jorapudmel. Dopmyna rmepexoma K HOBOMY OCHOBAaHHIO. Beramcienue u
CpaBHEHHE JIorapr(hMOB.
12. | IlpakTuyeckoe 3aHsTHE: 2,3
[TpeoOpazoBans areOpanyecKux BepakeHuid. JloraprpmMupoBaHie U IOTCHIIMPOBAHHIE BBIPAKCHHI.
Tema 1.3. 13. | IpakTudeckoe 3aHsTHE: 2,3
IIpeo6pa3oBanue Pemenue norapupmMuyueckux ypaBHEHUIA.
ajiredpanyecKux
BbIPAKEHHH
14. | KourtpoJbhasi padora «KopHu, crenenu u JJorapugpmpn
CamocrosiTesibHast padoTa CTyJCHTOB: 10
Cucrtemarndeckass mpopabdOTKa KOHCIIEKTOB 3aHSATH, y4eOHOW IUTEepaTyphl, BBIMOIHEHHE MPAKTUYECKUX
3agaHuid. [loAroroBka BBICTYIJICHMH MO 3a/JaHHBIM TeMaM, JOKJIaJloB, pedeparoB, scce, HHAMBHIYATbHOTO
MPOEKTA C UCTIOIb30BaHUEM WH(POPMAIIMOHHBIX TEXHOJIOTHIA U JIp.
TemaTnka BHeay uTOPHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIEAOBATEILCKUX IIPOEKTOB):
[prMeHeHve CIIOKHBIX TIPOIIEHTOB B SKOHOMUYECKHX pacueTax.
PA3JEJI 2. I'EOMETPUS 20
Tema 2.1 Conepaxanue y4e0HOT0 MaTepuasia:
IIpsamble n u1ockocTu B | 1. | B3aumHoe pacrionokeHue IByX NpsSIMbIX B IPOCTPAHCTBE 1
NPOCTPAHCTBE 2. | IlpakTuyeckoe 3aHsTHE: 2,3
( HayaJ10) I Ipr3HaKK B3aMMHOTO pacIioyOKEeHHs MPSIMBIX.
3. | IapannensHOCTb psiMOi M TI0cKOCTH. laparnieTbHOCTb IIIOCKOCTEH 1,2
4, [pakTryeckoe 3aHsTHE: 2,3

IIpu3HaKK ¥ CBOMCTBA APALIEIBHBIX INIOCKOCTEN

14



5. | llepnenmukynsipHOCTb PSIMOI U TIOCKOCTH. [leprieHuKyIsp 1 HaKIIOHHbIE

1,2

6. | [IpakTudeckoe 3aHsTHE: 2,3
Yron Mex Iy IpsMoil U IIOCKOCTBIO0. TeopeMbl 0 B3aMMHOM PacloIoKEHUH MIPSMOM U TUI0CKOCThI0. Teopema o
TpeX MEePICHUKYIISIPax
7. | JIByrpaHH»bIi yroj. YTol MeXTy IIoCKoCTsIMH. [leprneHauKyssIpHOCTh IBYX IIOCKOCTEH, MPU3HAKK M CBOMCTRA. 1,2
8. | IIpakTudeckoe 3aHsTHE: 2,3
PaccrosiHre OT TOUKH 710 TIOCKOCTH, OT MPSIMOA JI0 IIOCKOCTH, PACCTOSTHUE MEXKITY
TUIOCKOCTSIMHU, MEXKTY CKPEIIMBAFOIIIMUCS MPSIMBIMHU, MEKTY TIPOU3BOJIBHBIMU (DUTYPaMH.
9. [IpakTryeckoe 3aHATHE: 2,3
['eomeTpryeckue npeodpazoBaHus MPOCTPAHCTBA: MAPALICIBHBIN MIEPEHOC, CHMMETPUS OTHOCHUTEIHHO
wiockoctd. [lapamnensHoe mnpoekTrpoBaHue. [Diom@ans OpTOroHAIbHOM MPOEKIMH MHOTOYrOJBHUKA.
M300paskeHne NpoCTPaHCTBEHHBIX (HTYP.
10. | KonrposbHas padora «IIpsiMble M MJIOCKOCTH B POCTPAHCTBE»
CamocrosiTesibHasA padoTa CTY/A€HTOB: 12 2,3
CucremaTndeckass mpopabOTKa KOHCIIEKTOB 3aHSTHH, Y4eOHOH JIMTEpaTypbl, BBIMOJTHCHHE MPAKTUICCKUX
3ananuii. [loAroToBKa BBICTYIUIEHHMI MO 3aJaHHBIM TeMaM, JOKIAI0B, pedepaToB, dcce, MHAUBUIYATILHOTO
MPOEKTa C UCTIOIh30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHN U JIp.
TemaTnka BHeay uTOpHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIEAOBATEIbCKUAX IIPOCKTOB):
[MapasenbHoe MPOSKTHPOBAHKE.
PA3JIEJI 3. KOMBHUHATOPUKA 12
Tema 3.1. Coneprxanue y4eOHOT0 MaTepuasia:
DJIeMeHTbI 1. | Ucropust pa3BuTHsI KOMOMHATOPUKH, TEOPUHM BEPOSITHOCTEH M CTATHCTUKH M MX POJIb B Pa3MMYHBIX chepax 1
KOMOUHATOPUKH YeJI0BEUECKOM JKI3HE eI TeTbHOCTH. OCHOBHBIC ITOHSATHS KOMOMHATOPHKY. [IpaBuiia KOMOMHATOPHKY.
2. | TlpakTiueckoe 3aHATHE: 2,3
Perenrie KOMOMHATOPHBIX 33/1a4 Ha TIepeOOop BAPHAHTOB U T10 MIPABHITY YMHOMKCHHSL.
3. | IIpakTudeckoe 3aHsTHE: 2,3
IlepecranoBku. Pazmenienusi. Coueranusi M MX CBOWCTBA.
4. | bunomuansHas hopmyna Hetorona. CBolicTBa OMHOMHUATBEHBIX Koo duimeHToB. Tpeyronpauk [ackans 1,2
5. | IIpakTrdeckoe 3aHsTHE: 2,3
brrom Hetotona. Tpeyronsauk [lackans. IIpuknagssle 3agaqn.
6. | Kontposbhas padora «JjieMeHThI KOMOMHATOPUKID
CamocrosiTesibHasi padoTa CTY/I€HTOB: 4 3
CucremaTndeckass mpopabOTKa KOHCIIEKTOB 3aHSATHH, Y4eOHOH JIHUTepaTypbl, BBHIMIOTHEHHE MPAKTUYECKUX
3aJlaHUM.
PA3JIEJI 4. I'EOMETPUSA 16
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Tema 4.1. Koopaunartsl u

Coep:xanue y4eOHOT0 MaTepuasia:

BEKTOPbI 1. | IlpsmoyrombHas (iekapToBa) CCTEMa KOOPMHAT B IPOCTPAHCTRE. 1
2. | IlonsiTue BekTopa B mpocTpaHcTBe. Moyinb BekTopa. PaBeHcTBO BekTopoB. ClOKEHHE U BBIYUTAHUE BEKTOPOB. 1,2
YMHOKEHHE BeKTOpa Ha 4ucio. PopMysa pacCTOSHUS MEXIY ABYMs TOYKAMHU. YPAaBHEHUE OKPYKHOCTH,
cepel..
3. | IIpakTudeckoe 3aHsTHE: 2,3
Bekroppl. [IeiicTBIS ¢ BEKTOpaMH.
4. | PaznokeHue BEKTOpa MO HAMpaBJCHUSIM. YTOI MEXIy IBYMsl BekTopamu. lIpoekims BekTopa Ha OCh. 1,2
Koopnunate! BekTopa.
5. | CkasipHoe rpom3BeieHIe BEKTOpoB. CBOMCTBA CKAJISIPHOTO IPOM3BEICHUSI. 1,2
6. | [IpakTrdeckoe 3aHsTHE: 1,2
CkasipHOe poM3BeIeHNEe B KooprHaTax. BektopHoe ypaBHEHHE MPSIMOM U TIOCKOCTH
7. | Mcnonp30Banue KOOPAMHAT M BEKTOPOB MPH PEIICHHH MAaTEeMAaTHUECKUX U MPUKIIATHBIX 3a]1a4. 1,2
8. | KonrpoabHasi padora «KoopauHATHI M BEKTOPbD 2,3
CamocrosiTesibHasA padoTa CTY/1€HTOB: 2.3
CucremaTtnueckass mpopabOTKa KOHCIIEKTOB 3aHSATHH, y4eOHOIl IHUTepaTypbl, BBIMOIHEHHE MPAKTUYECKUX
3agaanid. [loAroToBKa BBICTYIJICHHH 1O 3aJlaHHBIM TeMaM, JIOKJIaIoB, pedeparoB, 3cce, WHANBHIYATBHOTO
MPOEKTa C UCTIOIb30BaHNEM UH(POPMAIIMOHHBIX TEXHOJIOTUHN U JIp.
TemaTuka BHeay uTOPHOIi padoThl (pedepaToB (10KJIAA0B), HCCIEA0BATEIbCKUX IIPOEKTOB):
BekTopHoe 3a1aHue MpsiMbIX U INIOCKOCTEHN B IPOCTPAHCTBE.
PA3IEJI 5. OCHOBbBI TPUTOHOMETPHUU (HAYAJIO) 30
Tema 5.1. Copnep:xkanue y4eOHOIo MaTepuania: 14
OcHOBHBIE IOHATHS 1. | Pagnannas mepa yria. BpamiarensHoe IBHKEHHE. 1,2
2. [IpakTrueckoe 3aHsTHE: 2,3
Paguannbii METO M3MEPEHHS YTTIOB BPAIICHUS 1 CBS3b C IPalyCHOM MEPOM.
3. | Ompenenenue cuHyca, KOCHHYCA, TaHT€HCA M KOTaHI'€Hca yIila. 3HaKM CUHYCa, KOCHHYca U TaHreHca. CHHYC, 1,2
KOCHHYC Y TAHT€HC YIJIOB 0L ¥ — (..
Tema 5.2. 4. | IlpakTdyeckoe 3aHATHE: 2,3
OcHoOBHBbIE Tpuronomerpuueckue ToxecTBa. Gopmyiibl cioxenust. CHHYC, KOCHHYC Y TAHT'€HC JIBOWHOTO yriia. GopMyJibl
TPUTOHOMETPHYEeCKHe HOJIOBUHHOT'O YTJIA..
TOKIECTBA 5. | IIpakTrdeckoe 3aHsITHE: 2,3
DopMyIIbI IPUBEICHNUSL.
6. [pakTryeckoe 3aHsTHE: 2,3
CyMMa 1 pa3HOCTb CUHYCOB, KOCHHYCOB
Tema 5.3. 7. | IlpakTrdeckoe 3aHsTHE: 2,3
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IIpeoOpa3oBanus [TpeoOpazoBaHus TPUTOHOMETPUIECKHUX BBIPKEHUIL: peoOpa3oBaHms CYMMbl TPUTOHOMETPUYECKUX (DYHKIIMI
NnpocTemux NPOM3BEICHHE, PEOOpa30BaHUE MPOU3BEICHHS TPUTOHOMETPHIECKUX (DYHKIHI B CYMMY.
TPUTOHOMETPHYECKUX
BbIPAKEHH I
CamocTrosiTesibHasi padoTa CTY/1€HTOB: 2 3
Cuctemarnueckass mpopabOTKa KOHCIIEKTOB 3aHATH, y4eOHOW JUTEpaTyphl, BBHIIOJIHEHHE MPAKTHUYECKUX
3a/1aHUM.
Hroro 3a 1cemectp 144
1 kypec, 2 cemecTp
Pazpgen S. OCHOBBI TPUTOHOMETPUH
([MPOAOJI’KEHUE)
Tema 5.4. Coneprxanue y4eOHOT0 MaTepuasia: 16
Tpuronomerpuuyeckue 1. | ApkcuHyc, apKKOCHHYC, apKTaHT'€HCa M apKKOTaHTeHCa Yucia 1.2
YPAaBHEHHS] M HEPaBEeHCTBA | 2. [TpakTuueckoe 3aHsTHE: 1.2
Pemienue npumepoB Ha BEIYUCIICHUE aPKCUHYCA, ApKKOCHUHYCA, apKTAaHTeHCA U apKKOTaHTeHCa YMCIia
3. | Ilpocreiinme TpuroHoMeTprdeckre ypapHeHHsl. OCHOBHBIE IPHEMBI PELICHUST 2.3
4. | IlpakTHyeckoe 3aHATHE: 1.2
Perienne TpuroHoMeTpryecKUX ypaBHEHHH (cioco0 BBEJIEHHSI HOBBIX IEPEMEHHBIX )
5. | IlpakTuueckoe 3aHsTHE: 2.3
Perienne TpuroHoMeTprUUeCKUX ypaBHEHHH (OTHOPOIHBIE YPaBHEHMS)
6. | IlpakTuueckoe 3aHsTHE: 2.3
PelieHne TpUroHOMETPHYECKUX YPaBHEHHUH (C MpUMeHeHHeM (opMyJl TPUTOHOMETPUH)
7. | IIpakTuueckoe 3aHsTHE 2.3
ITpocreiiiye TpUroHOMETpUYECKUE HEPAaBEHCTBA. OCHOBHBIE PUEMBI X PEILICHMSI.
8. | KonrposbHasi padora o pasieny «OCHOBbI TPHTOHOMETPHID) 1.2
CamocrosiTesibHast padoTa CTyICHTOB: 18 2.3
Cucrematnueckass npopabOTKa KOHCIIEKTOB 3aHATHH, Yy4yeOHOIl JuTepaTypbl, BBIIOJIHEHUE
MPAaKTUYECKHUX 3aJaHui. [ToaroToBKa BRICTYIUIEHUH MO 33/1aHHBIM Te€MaM, JIOKJIAJIoB, pedepaTos, dcce,
MHIVBUAYAIBHOTO IPOEKTa C UCIOIb30BaHNEM UH()OPMALIMOHHBIX TEXHOJIOTUH U JIp.
TemaTnka BHeay uTOPHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIEAOBATEILCKUX IIPOEKTOB):
I'padugeckoe perenrie ypaBHEHHI 1 HEPABEHCTB
PA3JIEJI 6. ®YHKIIMU, UX CBOMCTBA U TPA®UKH 18
Tema 6.1. Copnep:xxanue y4eOHOro MaTepuaJia:
DOyHKIMH. 1 ‘ Ionstue ¢yukipm. 3aganve ¢yHxkipm. DyHKIMOHANBHBIE 0003HaueHus. OOnacTh onpeneseHust U 1
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MHOKecTBO 3HaueHui. [ paduk Gpyrxmmu. Criocoosr 3amanus. Kitaccer GpyHKImm.

Tema 6.2. 2. CpoiictBa (DyHKIIMM: MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTh, OTrPAaHUYCHHOCTh, TEPHOJMIHOCTb. 1,2
CpoiicTBa QyHKIIUM. [TpomexxyTky BO3pacTaHusi U yObIBaHMs, HauOoJbIee M HAUMEHbIIIeE 3HAYEHUS, TOUKH SKCTpEMyMa.
I'padrueckast HHTEpIIpETAIUS
3 [IpakTryeckoe 3aHsTHE: 1,2
Hccnenosanue Gpyakimy. CBONCTBA IMHEWHOM, KBAIPATUIHOM, KyCOYHO-JTMHEWHOM 1 IPOOHO-TMHEHHON
by, Apudmerndeckue omnepauuu Haj (QyHKiusMua. CrokHas (QyHKIUsS (KOMIIO3UIINA).
HenpepbiBHBIE 1 TeproanyecKre (QYHKIHH.
4, [IpakTHyeckoe 3aHsTHE: 2,3
CBolicTBa 1 rpaMKu CHHYCa, KOCHYCa, TAHT€HCA U KOTAHI'€HCa
Tema 6.3. 5. OO6patubie ¢(ynkimu. OOIacTh ompeseneHus U o0NacTb 3HaueHuit oOpatHoW (yHkimu. [paduk 1.2
OOpaTHble pyHKUMHU 00paTHOI (yHKIMH.
6. | IlpakTuueckoe 3aHsTHE: 2.3
OOpatHble TpuroHomerpuueckue (ynkimu. IlpeoOpasoBanus rpaduka (yHkimm. ['apmoHmueckue
kosneOanus. [ Ipukiiagapie 3anaun
Tema 6.2.CteneHnbie, Conepaanue y4e0HOI0 MaTepuasia:
noKasareJibHbIe, 7. | Onpenenenve (GyHKIMIL, CBOICTBA U rpauKH. 1,2
Jorapupmuyeckue u 8. [IpakTueckoe 3aHsTHE: 2.3
TPUTOHOMETPHYECKHE [TpeoOpazoBanust rpadukoB. [lapanmienbHbl MEPEHOC, CUMMETPHSI OTHOCUTENBHO OCEll KOOpIMHAT U
byHkumnu CUMMETpUsI OTHOCHTENBHO Hayasla KOOP/IMHAT, CHMMETPHSI OTHOCUTENIBHO MPSIMOH Y = X, pacTshKEHHE U
CKaTHe BIOJIb OCE KOOPIMHAT
9. | Kontpoasnas padota no pazaeny «@PyHKINH, HX CBOICTBA H rpadHKm» 2,3
CamocrosiTesibHas padoTa CTY/1€HTOB: 2,3
Cucrtemarnueckass npopabOTKa KOHCIIEKTOB  3aHATUH, Y4eOHOH JIMTepaTypbl, BBINOJIHEHUE
npakThuueckux 3amanuid. [loaroroBka BBICTYIUICHHH IO 3a/IaHHBIM TeMaM, JOKJIaI0B, pedeparos, scce,
WH/IMBUIYyAIbHOTO MTPOEKTa C UCTOIb30BaHNEM HUH(OPMAIIMOHHBIX TEXHOJIOTHH U JIp.
TemaTnka BHeayAuTOPHOM padoThl (pedepaToB (I0K/IAA0B), HCCIEI0BATEIHLCKUX IIPOECKTOB):
CrnoxeHne rapMOHUYECKHX KOJICOaHUI
I'EOMETPUS
Pa3nea 7. MHOrorpaHHUKH M KpyIJjble Tejaa 26
Tema 7.1. Conepaxanue y4e0HOT0 MaTepuasia:
MHoOrorpaHHUKH 1. | Ilonsitre MHOTOrpaHHuKa. PazBepTka. MHOrorpanssie yribl. Beiykibsle MHOTOTpaHHUKH. Teopema 1
Olinepa.
2. | Ilpusma. Ilpsimast u HakinoHHas npu3ma. IlpaBunbHas npusma Ilapannenenunen. Kyo. 1,2
3. | lupamuna. [IpaBunpHas nupamuga. Y cedeHHas mupaMuia. TeTpasp. 1,2
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4, [IpakTryeckoe 3aHsTHE: 1,2
Cummerpun B kyOe, B mapamienenunene. Cummerpun B npusme u nupamuze. Cedenus kyoa.
Ceuenust mpu3Mbl. CedeHus TMpamMuJIbI
5. | llonstne mnpaBwiIbHOrO MHOrorpaHHMka CHMMETpUs B TpPOCTpaHCTBE. Pa3BepTka NpaBIIIbHBIX 2,3
MHOTOIPaHHUKOB
Tema 7.2 Coneprxanue y4eOHOT0 MaTepuasia:
Tesia u moBepxHOCTH 6. | Hwmnaap. OcHoBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, OOpa3syrolas, pa3BepTka. OceBble CEUCHUS U 1.2
BpallleHUs CEYeHUsI, TapaJuiebHble OCHOBAaHUIO. [ 11omam noBepXHOCTH IMJIMHIpA.
7. | Konyc. OcHoBanue, BbICOTa, OOKOBas MOBEPXHOCTb, OOpasyromias, pa3Beprka. OceBble CeYeHHs U 1,2
CEUEHMS, NapaJIeNIbHbIE OCHOBAHUIO. [ 10111a11 MOBEpXHOCTH KOHYCA. Y CEYEHHBIN KOHYC.
8. | lap u cdepa, ux ceuenus. Bzaumuoe pacrionoxkenue cdepbl U miockocTy. KacarenpHas miockocTs K 1.2
chepe.
9. [pakTudeckoe 3aHsTHE: 2,3
[TpumeHeHre CBOMCTB CHMMETPUH TIPU PELIIEHHUH 33/1a4 Ha TeJla BpallleHHsI, KOMOUHAIIMIO TeJl.
Tema 7.3. U3mepenus B | Conep:kaHue yueGHOI0 MaTepuasia:
reoMeTpuu 10 | O6bem u ero wusMmepenue. WurerpanbHas ¢opmyna obObema. Dopmysnsl obbema Kyoa, 1,2
PSIMOYTOJIBHOTO TTapaJuIeIIeTUTIe Ia, IPU3MBI U IFIMHIPA.
11 | ®dopmynsl o6beMa nupamu bl U KoHyca. O0beM Iapa M miomajb chepbl 1,2
12. | INpaxTHyecKoe 3aHsTHE: 2,3
[Tono6ue ten. OTHOMIEHMS MJIONIAAeH MOBEpXHOCTEH 1 00EMOB OJJOOHBIX TeJl
13. | KontpoabHasi pa6ota no pasneiry « VI HOrOrpaHHHKH U KPYIJIble TeIa»
CamocrosiTe/ibHas padoTa CTY/A€HTOB: 16 2,3
CucremaTtnueckasi mpopadOTKa KOHCIEKTOB 3aHATUH, Y4eOHOU TUTEPATyphI, BHITOTHEHUE MPAKTUYECKUX
3amannii. [logroroBka BBICTYIUICHMH 1O 3aJaHHBIM  TeMmaMm, JIOKJIaIoB, pedeparos, dcce,
WHIUBUAYAIBHOTO TIPOEKTa C UCIOIh30BaHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHH U JIp.
TemaTuka BHeayAuTOpPHO# padoThl (pedepaToB (I0K/IAA0B), HCCIEI0BATEIHLCKUX IIPOECKTOB):
[paBHIbHBIE H ITOTYIIPABIUIIHHBIC MHOTOT PAHHUKH.
KoHnueckue ceueHust ¥ X IPIMEHEHHS B TEXHUKE
Paznean 8. HAYAJIA MATEMATHYECKOI'O AHAJIN3A 24
Tema 8.1. Copep:xanue y4eOHOro MaTepuaJia:
IMocnenoBaTesibHOCTH 1. | [locnenoBarenpHOCTH. CrocoOBl 3aJaHUST W CBOWCTBA YHCIOBBIX IOCIEIOBATEIBHOCTEH. 1,2
CymiecTBOBaHHE TIpe/esia MOHOTOHHOM OTrpaHMYeHHON mocieaoBarenbHOCTH. CyMMUpOBaHUE
MOCJIEAOBATEIBHOCTEN
2. [pakTryeckoe 3aHsTHE: 2,3

[Ipenen uncioBoii mocae10BaTeIbHOCTH. beCKOHEYHO YOBIBAIOIIas TeOMETPHUECKas POTPECCHsI U
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ee cymma

Tema 8.2. IlpousBoanas 3 [TonsiTHe 0 pou3BoIHOM QyHKIINH, €€ TeoMeTpUUIecKuil U Gpuzndeckuii cMbica. OCHOBHBIC TIpaBUIIa 1
muddepenrmpoBanust. [Ipor3BoHast 371eMeHTapHBIX (PYHKIIHIA.
4, [pakTudeckoe 3aHsTHE: 2,3
Brrunciienrie nporn3BoaHOM
5. | YpaBHeHue KacaTteabHOH K rpaduky QyHKINU 1,2
6. [IpakTryeckoe 3aHsTHE: 2,3
I'eomeTpuyeckuii CMbICI ITPOU3BOAHOMN
7. | IlpomsBomHast cnoxkHoi QyHkimu. uddepennupoBanne oOpaTHOH (GYHKIMHM M KOMITO3UIIMU 1,2
byHKUMMA
Tema 8.3. [Ipumenenue Coneprxanue y4eOHOT0 MaTepuasia:
NMPOU3BOJIHOM K 8. Bo3spacranue u yobiBanue (yHKIMH. DKCTpeMyMbl GyHKIMH. HeoOxomuMble M JOCTaTOUHBIE YCIOBUS 1,2
HCCJIeJ0BAHUI0O QyHKUMHT JKCTpEMyMa.
9. [IpakTryeckoe 3aHATHE: 2,3
[lpumenenre NPOW3BOMHONW HA HAXOXICHWE HaAWOONbIee W HAMMEHbBIICe 3HAYCHUS (DYHKIHH,
HAaXO)KIEHUE IKCTPEMyMa.
10. | IMpakTryeckoe 3aHsATHE: 2
[Tpou3BoaHas BTOPOro MOPSIKA, BBITYKIOCTh U TOUKH Meperroa GyHKIMU Y CTaHOBICHHE CBSI3U CBOMCTB
(YHKUIMM ¥ IPOU3BOJJHOM MO X rpadukam
11. | IpakTHYEeCKOe 3aHsTHE: 2,3
Haxosxxnenne ckopocTu Jiis mpoiiecca, 3aaHHoro GopMyson u rpagukomM
12. | KontpoasHas padota « [IpousBoHas U ee NpUMeHEHHE»
CamocrosiTesibHast padoTa CTyJCHTOB: 16
Cucrtemarudeckasi mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOM TUTEpaTyphl, BBIOJIHEHUE TPAKTHYECKIX
3aJaHuH.
Paszpnen 9. HHTerpaJ u ero npuMeHeHmne 14
Tema 9.1. IlepBooopasnas | Coaep:kaHue y4eGHOro MaTepuaJia:
1 HHTerpaJj 1. | IlepBooOpa3Has. IIpaBuia HaxX0XkIeHNUs! HEPBOOOPA3HBIX. 1,2
2. [pakTryeckoe 3aHsATHE: 2,3
Cas13b 11epBO0OPa3HOi 1 MPOU3BOIHON BhIurciienre nepBooOpazHoi.
3. | Narerpan u ero peranciienne. ®opmyia Herorona-JleiiOnma 2
4, [pakTryeckoe 3aHsTHE: 2,3
BerunciieHue onpeeieHHOro HHTerpaa.
5. [pakTryeckoe 3aHsTHE: 1,2

KpuBonuneiinast tpanenyst 1 HaxoxJeHue ee miomaau. [IpuMeneHne onpenesneHHoro UHTerpaiga st

20



HAXO0XKJICHHS TUTOIATH KPUBOJIMHEHHON TPaNeIuK

6. [pakTuueckoe 3aHsTHE: 2,3
[Tpumenenre unTerpaia B pU3NKe U reOMETPUN
7. | KontpoJbHasi padota 1o pazjaeny «IlleppoodpazHasi 4 MHTerpaD) 2,3
CamocTrosiTe/ibHasi padoTa CTY/A€HTOB: 6 2,3
Cucrtemarnueckasi IpopabdoTKa KOHCIIEKTOB 3aHATHH, yueOHOM TUTEpaTyphl, BBIMOJIHEHUE TPAKTHYECKIX
3amanuii. [logroToBka BBICTYIUIGHMM IO 3aJaHHBIM TeMaMm, JOKJIaloB, pedeparoB, 3cce,
WH/IMBUYyAILHOTO MPOEKTa C UCTIOIb30BaHNEM HUH(OPMAIIMOHHBIX TEXHOJIOTHHA U JIp.
TemaTnka BHeayIuTOpPHOH padoThl (pedepaToB (T0K/IAA0B), HCCICIOBATEIHLCKUX IPOCKTOB):
[IprmMenenne uHTErpaia B Moei nmpodeccu.
[TonsTre muddepeHnmana u ero MPUIOKESHUS
PA3EJI 10. 3JJEMEHTHI TEOPHUSI BEPOSSITHOCTEA U MATEMATHYECKON CTATUCTUKH 12
Tema 10.1. DaeMeHTBI Coneprxanue y4eOHOT0 MaTepuasia:
TEOPUH BEPOATHOCTEH. 1. | Coyuaiinpie  coObrtiis.  BepositHocth  coObrtust.  CiiokeHme — BeposiTHOCTEH.  BepositHOCTB 1
MIPOTHUBOIIOJNIOYKHOTO COOBITHS. Y CIIOBHAsI BEPOSTHOCTb.
2. | He3aBucumsie coobrtust. @opmyna beprymm. CirydaiiHple BeTMIMHBL 3aKOH pacrpeiesieHus CIyJaitHON 1,2
BEJTYMHBL
3. | [IpakTudeckoe 3aHsTHE: 1,2
Brruncnienne BeposrHoctent. [Iprukinaable 3anauun
Tema 10.2. daeMeHTBI Coneprxanue y4eOHOT0 MaTepuasia:
MaTeMaTHYeCKOi 4. | IlpeacraBieHue NaHHBIX (TaOIMIIbI, AMArpaMMBbl, rpaduKu) 1,2
CTATHCTHKH 5. | Beibopku u BeIOOpoUHOE pactipeienenre. BeIoopouHble XapaKTEPUCTUKH. 1,2
6. | [IpakTudeckoe 3aHsTHE: 2,3
IpencraBnenye YMcIoBbIX JaHHBIX. | IpyKIaiHble 331290,
CamocrosiTesibHasi padoTa CTY/IeHTOB: 9
Cuctemarnyueckasi popaboTKa KOHCIIEKTOB 3aHATHH, yueOHOM TUTepaTyphbl, BBINOJIHEHUE TPAKTHYECKHX
3amannii. [logroTroBka BBICTYIUIEHMH TI0 3aJaHHBIM  TeMmaMm, JIOKJIanoB, pedepaToB, 3cce,
WHIUBUAYAIBHOTO IPOEKTa C UCIIOIh30BaHNEM UH(DOPMAIIMOHHBIX TEXHOJIOTUH U JIp.
TemaTuka BHeayaAuTOpPHO# padoThl (pedepaToB (I0K/IAA0B), HCCIIEI0BATEIHLCKUX IIPOECKTOB):
(CxeMbl IOBTOPHBIX MCBITaHUH bepHym
PA3JEJI 11. YPABHEHUS U HEPABEHCTBA 20
Temall.l. Conepxxanue y4eOHOT0 MaTepuasia:
YpaBHeHHS U CHCTEMbI 1. | PaBHOCMJIBHOCTh YpaBHEHUI, HEPABEHCTB, CUCTEM. 1,2
yYpPaBHeHH 2. | PaimoHanbHble, MppalOHAJbHBIE, ITOKA3aTENbHbIE M TPUTOHOMETpHYECKHE YypaBHEeHHs. (OCHOBHBIC 1,2
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IPUEMBI UX PCIICHUA

3. [pakTuueckoe 3aHsTHE: 2,3
Paznokenne Ha MHOXuUTenH. CriocoO rpynmupoBkd. CokpareHre OOINero MHOXKHTENS. 3aMeHa
HEU3BECTHOTO.
4, [IpakTryeckoe 3aHsTHE: 2,3
Cucrems ypaBHenuit. Crioco0 mozctanoBkr. Crioco0 crioxenwst. | 'padudeckuii Mmeton
Tema 11.2. 5. | PaimoHanbHble, MppalMoOHaIbHbIE, MOKa3aTe/bHble M TPUTOHOMETPUUYECKHE HepaBeHCTBAa. OCHOBHBIE 1,2
HepaBencrBa TPHEMBI X PEIICHUS]
6. [IpakTryeckoe 3aHATHE: 2,3
PaznuyHble METO/IBbI pelICHNs] HEPaBEHCTB.
Tema 11.3. 7. | IIpakTudeckoe 3aHsTHE: 2,3
Hcnosb3oBaHue CBOMCTB Merton untepanos. 300pakeHne Ha KOOPJAUHATHON INIOCKOCTH MHO>KECTBA PELLICHUIN YpaBHEHUI
U rpadukoB QyHKIUI NpH Y HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CHCTEM
pemieHun ypaBHeHumii M | 8. | [IpakTuueckoe 3aHsTHE: 2,3
HEPaBEeHCTB [IpuMeHeHHe MaTeMaTHYeCKHX METOJOB JUIS PEHICHUS COACP)KATENBHBIX 3a/Jad W3 Pa3IHYHBIX
oOyacTeil HayKu U MPAKTUKH
Tema 11.4. 9. | [pakTudeckoe 3aHsTHE: 2,3
IIpukiagHbie 327244 Wurtepniperaiyist pe3yJbTara, y4€T peaibHbIX OTPaHUYCHUN
10. | KontposabHasi pagoTa no pasesty «YpaBHeHHsI © HEPABEHCTBAY. 2,3
CamocrosiTesibHast padoTa CTyJCHTOB: 2.3

CucremaTnueckasi mpopadOTKa KOHCIEKTOB 3aHATUH, y4eOHOM TUTEpaTyphl, BHIIOJHEHUE MPAKTUYECKUX
3aganuid. [loaroroBka BBICTYIUICHMH 1O 3aJaHHBIM  TeMaM, JIOKJIaJoB, pedepaToB, 3cce,
HHAUBUAYAJIBHOI'O IIPOCKTA C UCIIOJIb30BAHUEM I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHI 1 ap.

TemaTnka BHeay uTOpHOI1 padoThl (pedepaToB (10KJIAN0B), HCCIEAOBATEIbCKUAX IIPOCKTOB):
HccnenoBanre ypaBHEHNI Y HEPABEHCTB C TAPOMEPAMHU.

Hrorosoe nosropenue nmo kypcy Maremaruka 2
Bcero 3a 2 cemectp 207
Hroro 3a | kypc 351

Jlnist XapaKTepUCTUKU YPOBHSI 00ydeHHUsl yueOHOro MaTepHuasia UCIOIb3YIOTCS ClIeaytolie 0003HaueHUs:
1 - o3HakoMHUTENbHBIN (Y3HaBaHHUE U3YYEHHBIX 00BEKTOB, CBOMCTB);
2 - penpoIyKTUBHBIH (BBIOJHEHHE ACATEIBHOCTH IO 00pa3ily, MHCTPYKIIMH, METOIMYECKUM PEKOMEHIAIMSM WM 10/ PYKOBOJCTBOM

MPENo1aBaTens);

3 - IPOAYKTHUBHBIH (IUTAHWPOBAHUE U CAMOCTOSTEILHOE BHIIIOJHEHHE AEATEIIBHOCTH, pEIIeHHE TPOOJIEMHBIX, CHUTYallMOHHBIX 3a/1aHUH ).
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYUEFHOM JEATEJBHOCTHU CTYJIEHTOB

Conep:xxanue o0yueHust

XapakTepucTHKA OCHOBHBIX BHJIOB Y4YeOHOH /deSITeJbHOCTH
CTY/1€HTOB (Ha YPOBHe Y4eOHBbIX /IeiicTBHI)

BBenenue.

O3HakoMJIEHHE C POJIbI0O MAaTEMaTUKH B HayKe, TEXHHUKE, KOHOMHKE,
MH(POPMAIMOHHBIX TEXHOJOTHUSIX U MPAKTUYECKON JCATEIHHOCTH.
O3HakoMJIEHHE C HEJISIMH U 3aJa4aMy U3yUYEeHUsI MaTeMaTUKU MPU
ocsoeHnu cneruansaocteir CI10O

AJITEBPA

Pa3Butue noHsTHs
0 Yucje

Breimonnenue apudmerHueckux JeMCTBUI Haa UMCIaMHM, codeTas
YCTHBIE U TINCbMEHHBIE ITPUEMBI.

Haxoxaenne mnpuOIMKEHHBIX 3HAYCHWNM BEIUMYMH W TOTPEITHOCTEH
BBIUMCIIEHUH (20COJIFOTHOW M OTHOCUTENIBHON); CpaBHEHHE YHCIIOBBIX
BBIPAKCHUIA.

HaxoxxaeHue omuO0K B MpeoOpa30oBaHUAX U BBIYUCIECHUSAX (OTHOCHUTCS
KO BCEM IIYHKTaM IIPOrpaMMBbl)

KopHu, crenenu,
Jorapu(pmol

O3HaKOMJIEHHE C ITOHSATHEM KOPHS N-i CTENEHHU, CBOWCTBaMHU pa/iuKalloB
U IIPAaBUJIAMU CPABHEHHUS KOPHEH.

DopMyJIMPOBAHUE OIPEECTCHUS] KOPHS U CBOMCTB KOpHEW. Brruncienue
U CPaBHEHHE KOPHEMW, BBINOJIHEHUE IPUKUIKY 3HAYEHUS KOPHSL.
[IpeoOpa3oBanue YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKaIUX
pasuKabl.

Bremonnenue pacderoB 1Mo ¢GopMmyiaM, COAEPKAIIUM  PaJUKAIIBL,
OCYILECTBIISAS HEOOXOIUMBIE I10/ICTAHOBKH U IPE0Opa30BaHMsL.
OrnpenenieHne paBHOCUIIBHOCTH BBIPAXEHUW C panukanamu. Pemienue
UPPalMOHAIIBHBIX YPaBHEHUM.

O3HaKOMJIEHHE C IOHSTUEM CTENEHU C AEMCTBUTEIbHBIM [TOKA3aTEIEM.
HaxoxxaeHue 3HaueHul cTeneHu, UCIob3ysl TPH HE0OXOAUMOCTH
MHCTPYMEHTAJIbHBIEC CPE/ICTBA.

3anuchlBaHUEe KOpPHS N-H CTENEeHM B BHJE CTENEHH C JIPOOHBIM
TOKa3aTeseM U Ha00O0poT.

DopMynMpOBaHHE CBOMCTB CTEIECHEH. DBbluncieHue cremneHen ¢
palMOHAIBHBIM  ITOKA3aTEJIEM, BBINOJHEHWE NPUKUIAKA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKaIIUX
CTEIIEHU, IPUMEHSAS CBOMCTBA. PellleHne MToKa3aTeNbHbIX YPaBHEHUM.
O3HakOMJIEHHE C NPUMEHEHHEM KOpPHEW U CTeneHeil NMpH BBIYMCICHUU
CPEIHMX, JEJICHUU OTpe3Ka B <«30JOTOM cedyeHun». PelieHue
MIPUKJIAHBIX 33/1a4 Ha CJIOXKHBIE IPOLIEHTHI

IIpeodpasoBanue
ajnredOpanyecKkux
BbIPAKEHU I

BrimonHenue mnpeoOpazoBaHMil BBIpAXKEHUH, NpUMEHEHHE (QopMyl,
CBSI3aHHBIX CO CBOMCTBAaMU CTEIEHEN U JorapupMoB.

Omnpenenenue o007acTH JIOMYCTUMBIX 3HAYeHUH JOrapu(pMUUECKOro
BbIpakeHUs. Pemienue norapudpmMudeckux ypaBHEHUH.

OCHOBbBI TPUTTOHOMETPHUHA
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OcHOBHBIE
MOHATHSHA

N3yueHue paaiaHHOr0 METOJ1a U3MEPEHHUs YIJIOB BPAIlCHUS U

WX CBSI3M C TpaaycHoOl Mepoid. 3o00paxkeHue yriioB BpameHus Ha
OKPY>KHOCTH, COOTHECEHUE BETUUMHBI YTJIa C €r0 PacOI0KEHUEM.
dopmyIupoBaHuE ONpeIeIeHII TPUTOHOMETPUUECKHUX (HYHKIUI

IUIS YTJIOB MOBOPOTA M OCTPBIX YIVIOB IPSMOYIOJIBHOI'O TPEYrOJbHHUKA U
00BsICHEHNE UX B3aUMOCBSI3U.

OcHoBHBIE
TPUTOHOMETpHYEC
KHe TOKIeCTBa

IIpumeHEeHHE  OCHOBHBIX ~ TPUIOHOMETPUYECKUX  TOXAECTB U
BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUYECKHUX (PYHKIUH 110 OJHOM U3 HUX

IIpeoOpa3zoBanusi
MPOCTEHIIHX
TPUTOHOMeETpHYeC
KHX BBIPAaKeHHUH

W3yyeHne OCHOBHBIX ()OPMYNI TPUTOHOMETPHH: (POPMYJIBI CIIOKCHHUS,
yIBOCHUS, MPEOOpa3OBaHMsI CyMMBbI TPUTOHOMETPUYECKHX (YHKUIUH B
NPOM3BEACHUE W TIPOM3BEACHUS B CYMMY U TPUMEHEHHE IIpH
BBIUMCIICHUM  3HAYEHUS  TPUTOHOMETPHUYECKOTO  BBIPOKEHHS U
YIIPOILEHHUS €TO.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPYXHOCTH M IPUMEHEHHE X JUIS BBIBOJA (POPMYIT IPUBEICHHS

IIpocreiimme Pemenne no ¢gopmynaMm M TPUTOHOMETPUUYECKOMY KPYTY HPOCTEHIINX
TPUIOHOMETpHYEC TPUTOHOMETPUYECKUX YPAaBHEHUM.
KHe YPABHECHHUS U [IpumeHeHne OOIMX METOJOB pELICHUs YpaBHEHUH (NpHUBeIEHHE K
HEepaBeHCTBA JMHEHHOMY, KBaJpaTHOMY, METOJ| Pa3JI0KECHHsI Ha MHOXUTEIH, 3aMEHbI
NEPEMEHHON ) IIPU PELICHUN TPUTOHOMETPUYECKUX YPaBHEHUI.
YMeHue OTMEYaThb Ha Kpyre pelieHus IIPOCTEUIIINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHuHyc, O3HakoMJIEHHE C MIOHATHEM OOpPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKLIUH.
APKKOCHHYC, W3ydenue onpeneneHnii apKCUHYyca, apKKOCUHYCa, apKTaHTeHca

APKTAHI'CHC YHCJIAa

yrcna, GopMyIrupoBaHUE UX, U300paKeHHe HA eUHUYHON OKPYKHOCTH,
MIPUMEHEHHUE MPU PEIICHUN YpaBHEHUHN

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

DYyHKIHH. O3HakOMJICHHE C TOHSATHUEM IEPEMEHHOM, NMpUMEpaMU 3aBUCHMOCTEN
ITonsiTue o MEXy TIEPEMEHHBIMH.
HeNpepbIBHOCTH O3HakOMJIEHHE C TMOHSATHEM Trpaduka, ONpelereHue MPUHAIEKHOCTH
pynxnun Touku rpapuky ¢yHkuuu. Ormnpenenenue no Qopmylse npocTeimeit
3aBUCHMOCTH, BUAa ee rpaduka. Beipaxkenue no ¢opmyne oaHOI
nepeMeHHol 4epe3 apyrue. O3HaKOMIIEHHE C olpejieieHueM (yHKIINY,
dhopmynupoBaHHe €ro.
Haxoxnenue obnacti onpeaeneHus U 00J1acTi 3HaUeHUH QYHKIUU
CpoiicTBa O3HakoMJIeHHE C TNpuUMepaMH (QYHKIMOHAIbHBIX 3aBUCUMOCTEH B
(pyHKOHMu. pEaJIbHBIX MPOLECCaxX U3 CMEXHBIX TUCLUIUIMH.
I'padmueckasn O3HakoOMIJIEHHE C JI0KA3aTEIbHBIMH PACCYKICHUSIMU HEKOTOPBIX
HHTEpIpeTanus. CBOWCTB  JIMHEHMHONH M  KBagpaTH4HOM  (yHKUMHA, TpoBereHHE
IIpumepsl WCCIIEIOBaHUs JINHEWHOW, KYCOYHO-TTMHEHHOW, ApoOHO-TMHEHHOW U
(pYHKIHMOHAJIBHBIX KBaJpaTU4YHOM (QyHKIMI, moctpoeHue ux rpapukoB. IlocTpoenue u
3aBHCUMOCTEN B yteHue rpaduxoB pyakumii. MccnenoBanue GyHKIuM.
peabHbIX CocraBienue BUJ0B (PYHKIUI MO JaHHOMY YCJIOBHIO, pEeIlIEHHE 3a/1a4 Ha
npoueccax u JKCTPEMYM.
SIBJICHUSIX Brinonnenue npeobpa3zoBanuii rpaduka GyHKIHHA
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Oo0paTtHble Wzyuenne moHsATHS oOpaTHOW (yHKIHMM, oOmNpenereHHe BHUAA U

pynkuun MocTpoeHue rpaduka oOpaTHOW (QYHKUIMU, HaXOXAEHHE ee o01acTu
orpernesneHuss U obnactu 3HaueHui. [IpuMeneHmne cBOMCTB QyHKIMHIIPH
UCCIIEIOBAaHUM YPAaBHEHUH U PEIIEHUH 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHATHUEM CIIOKHON (PYHKIUU

CreneHnbie, Boruncnenue 3HaueHui GyHKIIMI 110 3HAYSHUIO apryMeHTa.

NoKa3aTeJIbHbIe, OmnpeneneHrue MOJOXKEHUS TOYKM Ha TpaduKe MO ee KOOpAHHATAM H

JorapugmMmuyecKkune Hao00pOT.

" Hcnonp3oBanne CBOWCTB (YHKIMN JUIsi CpPAaBHEHUS 3HAUCHUH cTeneHel u

TPUTOHOMeTpHYeC JorapugmMoB.

KHe QyHKIUH. [MocTpoenne rpadMKOB CTENEHHBIX U JOTapu(pMUUECKUX ()YHKITHA.

Oo0paTHble Pemienune nokaszarenbHbIX U Jorapu(pMUUECKUX YpaBHEHUHM U HEPAaBEHCTB

TPUTOHOMeETpHUYecC 10 U3BECTHBIM AJITOPUTMAaM.

Kkne QyHKIumn

O3HakoMJIEHHE C IOHATHEM HENpPEpbIBHOW NMEpHOANYECKON (yHKLNH,
(dbopMynHpOBaHHWE CBOWCTB CHHYCa M KOCHHYCA, IIOCTPOCHHE UX
rpaguKoB.

O3HakOMJIEHHE C MOHSITHEM TapMOHUYECKHX KOJeOaHUN U IpUMepamu
rapMOHUYECKUX KOJIEOAaHUH [yl OIMCAHMUS TPOLECCOB B (DU3HMKE U
JIpyrux o0nacTax 3HaHusl.

O3HakoMJIEHHE C IIOHATHEM pa3pbIBHOM NEPUOJUUECKON (YHKLUH,
(dbopMyIHpOBaHHWE CBOWCTB TaHTEHCA M KOTAHTEHCA, TOCTPOCHUE HX
rpaduKoB.

[Ipumenenne  cBOMCTB  (QyHKUMH I8 CpaBHEHUS  3HAYCHUH
TPUTOHOMETPUYECKMX  (YHKLUMH, PpELIEHUs  TPUTOHOMETPUYECKHUX
YpaBHEHUH.

IToctpoenue rpadukoB OOpATHBIX TPUTOHOMETPUYECKUX (QYHKUUH U
orpezesieHue 1Mo rpadukaM UX CBOWCTB.

Brinonnenue npeobpaszoBanus rpaguKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociaexoBaTeanHOC
™

O3HakoMJIEHHE C MOHATHEM YHCIOBOI MOCIEI0BATENBHOCTH, CIOCO0AMU
€€ 3aJJaHusl, BBIYMCIICHUSIMU €€ YJICHOB.

O3HaKOMJIEHHE C IOHSITHEM IIPEJIENA MOCIEN0BATEILHOCTH.
O3HaKOMJIEHHE C BBIUMCICHUEM CyMMbl OECKOHEYHOTO YHCIIOBOTO

psina Ha TpUMepe BBIUUCIEHUS CYMMBl OECKOHEUHO YObIBaroIien
F€OMETPUYECKON ITPOTPECCUH.

Pemenne 3amau Ha mnpuMeHeHue (OpPMYJIBl CYyMMbl OECKOHEYHO
yObIBaroLIeil reOMETpUUECKON POrpeccuu
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IIpousBoanas u ee
NpUMEHeHHe

O3HaKOMJICHHE C TIOHSATHEM MPOU3BOTHOM.

Nzyuenne u popMmynupoBaHHe €€ MEXaHUYECKOTO M T€OMETPUYECKOTO
CMBICJIa, U3yYEHUE AITOPUTMA BBIUUCIICHUS MPOU3BOJHON Ha MpUMepe
BBIUMCIICHUS MTHOBEHHOM CKOPOCTH W YIJIOBOrOo  Kod(¢uIMeHTa
KacaTeJIbHOU.

CocraBiicHHE YpaBHEHUS KacaTeIbHON B 0OIIEM BHJIE.

YcBoenue npaBwi qudGepeHIMPOBAHMS, TA0IUIIBI IIPOU3BOIHBIX
AJIEMEHTAPHBIX (QYHKIIHA, TIPUMEHEHUE sl U depeHITMPOBAHNUS
(GyHKIMH, COCTaBICHHUS yPAaBHEHHS KacaTeIbHOM.

N3yuenne TeopeM O CBS3M CBOWCTB (YHKIMM W TPOH3BOJHOMN,
(hopMyIHpOBKA HX.

[IpoBeseHne ¢ TMOMONIBIO TMPOWU3BOJHON HCCIIENOBaHUS (YHKIIHH,
3aJIaHHOU (POPMYIIOH.

YcTaHOBIIGHUE CBSI3M CBOMCTB (YHKIIMM ¥ TPOM3BOMHOW IO WX
rpadukam.

[TpumMeHeHre TPOU3BOTHOM ISl PEIICHUS 33/1a4 Ha HAXOXKICHUE
HanOOJIbIIET0, HAMMEHBILIETO 3HAUCHHS U Ha HaX0XKJICHHE YKCTpEeMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIEHHE C TTIOHATHEM MHTErpajia 1 epBooOpa3HoH.

N3ydenue npaBuiia BBIYUCIEHUS IEPBOOOPA3HON U TEOPEMBI

Herorona— JleitOHuna.

Pemenune 3amayu Ha CBA3b 1epBOOOpa3sHOM U €€ INPOU3BOAHOM,
BBIUMCIIEHUE [1€pBOOOPA3HON JUIsl JaHHOM (QyHKIMH.

Pemenne 3amay  Ha NOpUMEHEHUE UHTErpaja JUisl  BBIYUCICHUS
(bu3MYeCKUX BEJMYUH U IUIOIaAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
ypaBHEeHU
HepaBencrBa u
CHCTEMBI
HEPaBEeHCTB C
ABYMS
nepeMeHHbIMH

O3HakoMJIEHHE C IPOCTEUIIMMHU CBEJCHUSAMHU O KOPHSX alredpandeckux
YPaBHEHUH, OHATUAMU UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUM.
N3ydyeHne TeopuM paBHOCWIBHOCTH YPAaBHEHMM M €€ IPHUMEHEHUS.
[loBTOpEHME 3amucu pelIeHUs CTaHAApPTHBIX YypaBHEHUH, NpUEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHUIO.
Pemenue panoHaabHbIX, HPPAaLMOHATBHBIX, TOKA3aTEIbHbIX

U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Wcnonp3oBanue cBOMCTB © rpadukoB (YyHKUMH A8  peleHus
ypaBHeHUN. IIoBTOpeHne OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.
Pemenune ypaBHeHUIl ¢ NMpUMEHEHHEM BCeX NPUEMOB (Pa3JIOKEHMs Ha
MHO)KUTEIM,  BBEIEHUS  HOBBIX  HEWU3BECTHBIX,  IOJCTAaHOBKH,
rpauuecKkoro MeToza).

Perienue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3IMYHBIX CLIOCOOOB.
O3HakoMJIeHHE C OOIIMMH BOIPOCAMHU DELIEHUS HEPAaBEHCTB W
UCIOJb30BaHUE CBOMCTB M rpaduKoB (QYHKIUM 0OpU  peIIeHun
HEPaBEHCTB.

Pemiennie HEpaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3IUYHBIX
CIOCO0OB.

[IpumeHeHre MaTEMaTUUECKUX METOAOB AJIS PELIEHUS COAEP KATEIbHBIX
3a/1a4 U3 pa3IMyHBIX 00jacTeil Hayku U mpakTuku. VHTeprnpeTrupoBaHue
PE3YJIBTaTOB C YUETOM PEAJIbHBIX OIPAHUYEHUH.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA
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OcHoBHBIE
MOHATHUSA
KOMOHMHATOPUKH

W3yuenne mnpaBwia KOMOWHATOPUKH M TPUMEHEHHE IPH pEIICHUU
KOMOWHATOPHBIX 3aJ1a4.

Pemrenne KOMOMHATOPHBIX 3a7lad METOJOM Iiepebopa M O MPaBUILY
YMHOKEHHUSL.

O3HakomJieHHE C TOHATHAMHU KOMOWHATOPHKH:  Pa3MELICHUSIMH,
COYETaHUSIMU, IEPECTAHOBKAMH U (POpMYJIaMHU JJIs UX BBIUYUCICHHUS.
OOpsicHeHHE W TIpUMEHEHHE (GOPMYIN JUIsl BBIYUCICHHS pPa3MEIICHUH,
NEePECTAHOBOK U COYETAHUI MPH PEeLICHUH 3ajau.

Osnakomnenue ¢ OuHoMoM HproToHa u TpeyronsHukom [lackans.
Pemenne npakTuyeckux 3aaad C MCIOJIB30BAaHUEM IOHATHH U IPAaBUI
KOMOWHATOPUKH

JJIeMeHTbI TEOPHH

HSy‘ICHI/Ie KJIACCHYCCKOI'O OIpeCaACIICHUA BEPOATHOCTH, CBOMCTB

BeposTHOCTEH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.

PaccmoTpenue npuMepoB BEIUHCICHUS BEPOSTHOCTEN. Pemenne

3a/1a4 Ha BbIUMCIIEHUE BEPOSITHOCTEN COOBITUI
IIpencraBiaenue O3HakOMJIEHME C IPEICTaBICHMEM YHCIOBBIX JAaHHBIX M HX
JAHHBIX XapaKTEPUCTUKAMH.
(TabdimubI, Pemienue npakTuueckux 3ajad Ha 00pabOTKY YMCIIOBBIX JaHHbIX,
AUATPaMMBI, BBIYHMCIICHUE UX XapPAKTEPUCTHK
rpagukn)

I'EOMETPUSA
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Ilpsimble u
IJIOCKOCTH
B IIPOCTPAHCTBE

@opMynMpoBKa U IPUBEICHHUE JOKA3aTEJIbCTB IPU3HAKOB B3aUMHOIO
pacroyIoKeHUsl NPSIMBIX M IUIOCKOCTEH. Pacno3HaBaHuMe Ha deprexax U
MOJESAX PA3IUYHBIX CIIy4aeB B3aMMHOIO pPACIIOJNOXKEHUS NPSAMBIX U
IIJIOCKOCTEM, ApryMEHTUPOBAHUE CBOUX CYKJICHUU.

DopMyJIMPOBAHUE ONPEAECIEHU, TIPU3HAKOB U CBOKCTB MAPAJIEIbHBIX U
NEePIEHIUKYISIPHBIX ~ IJIOCKOCTEH,  JBYTPAaHHBIX M JIMHEHHBIX
yIJ0B.BBINIOJIHEHUE TOCTPOCHUS YIVIOB MEXKIY IPSIMBIMH, INPAMON M
IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMU IO ONMCAHUIO U PACIO3HABAHHME HUX
Ha MOJCIIAX.

[IpuMeHeHHe TPU3HAKOB © CBOMCTB PACIOJIOXKEHHS MPSMBIX U
IIJIOCKOCTEM IPHU PELICHUM 3a1a4.

N300paxkeHne Ha pUCYHKAX M KOHCTPYHPOBAaHME HAa MOZEIAX
MEPIEHIUKYISIPOB Y HAKIIOHHBIX K IIJIOCKOCTH, MPSAMBIX, IapaJlICIbHBIX
IUIOCKOCTEH, YIJIOB MEXIy NpSIMOM M IUIOCKOCTbIO U OOOCHOBaHUE
IIOCTPOCHHUS.

Pewrenue 3a1a4 Ha BBIYUCIIEHUE T€OMETPUUECKUX BeIMUYMH. ONMChIBAaHUE
paccTosiHUs OT TOYKHU JO IUIOCKOCTH, OT IPSIMOM 10 INIOCKOCTH, MEXAY
IJIOCKOCTSIMU, ~ MEXJIY  CKPEIIMBAIOIIUMUCA  MPSMBIMH,  MEXIY
MIPOU3BOJIBHBIMU (PUTYypaMu B IPOCTPAHCTBE.

@OopMyIMpPOBaHHE U JOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHAX
(TeopeM cyIiecTBOBaHUS, CBOWCTBA).

N300pakeHne Ha dYepTeKax W MOJEISIX PACCTOSHUS W 00OCHOBaHWE
cBouX cyxaeHuil. OmpeneneHre U BBIYUCICHHE PACCTOSIHUM B
npoctpanctBe. [lpumeHenne ¢opMyn U TeopeM IUIAHUMETPUH IS
peuieHus 3aaad.

O3HakOMJIEHHE C T[IOHATHUEM [APAJICIIBHOIO IPOEKTUPOBAHUS U
erocBorictBaMu. @OpMyIMPOBAHUE TEOPEMBI O TUIOIIAN OPTOrOHAIBHOM
MIPOEKLIYA MHOTOYTOJIbHUKA.

[IpumeneHue Teopun A1 000CHOBAHUS IOCTPOCHUHN U BEIYUCIICHUH.
ApryMEHTHPOBAaHHE CBOMX CYXJICHHM O B3aUMHOM paCIOJIOKEHUU
MPOCTPAHCTBEHHBIX (DUTYD

MHoOrorpaHHuKHu

Onucanve M XapakTEepUCTHKAa pa3jIMYHbIX BUIOB MHOTOTPaHHHUKOB,
MIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHne MHOTOIPaHHUKOB U  BBINOJIHEHHWE IIOCTPOEHHSA Ha
N300pakeHUSX U MOJIEISIX MHOTOI'PaHHHUKOB.

Bbluncnenne JMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTHPOBaHUE CBOUX CYKICHUN. XapaKTepUCTHKa
U u300pakeHHWE CEYEeHHs, Pa3BEPTKU MHOTOIPAHHUKOB, BBIYHMCIICHHE
IJI0IIAeH TOBEPXHOCTEN.

[loctpoenne mnpocreux cedeHUd Kyba, NPHU3MBL, MHPAMUIBL.
[IpumeHnenue (pakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HakoMJIeHME € BHJAMH  CHMMETpUM B TNPOCTPAHCTBE,
¢dbopMyIMpoBaHUE  ONpeNeNeHud U CBOMCTB.  XapaKTepUCTHKA
CUMMETpPUHU TeJ BpaIIeHHUs U MHOTOrpaHHUKOB. [IpumeHeHHe CBOWCTB
CUMMETPUH TpH peleHuHu 3aaad. lcrnonbp3oBaHuE MPHOOPETEHHBIX
3HAHUW JUIsI MCCIENOBAaHUS W MOJEIMPOBAHUS HECJIOXKHBIX 3a/ad.
N300pakeHre OCHOBHBIX MHOTOI'PAaHHHKOB U BBIIIOJHEHHUE PUCYHKOB I10
YCIOBHSM 3aJ1ay.
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Tenan
MOBEPXHOCTH
BpalleHus

O3HakomiieHHME C BUAAMU TeJl BpameHHus, (OpPMYJIHpPOBaHUE UX
ONPENCIICHUN U CBOMCTB.

DopMyIMpPOBAHUE TEOPEM O CEYEHMM LIapa IUIOCKOCTHhIO M IIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTepucTHKa 1 U300paskeHUe TN BPALICHUS, UX Pa3BEPTKHU, CEUCHUSI.
Pemrenne 3amady  Ha TOCTPOEHUE CEUEHUM, BBIUMCICHUE JUIUH,
paccrosgHui,  yrioB, Iuomaner.  IIpoBeneHne — gOKa3aTEIbHBIX
paccyXJI€HHUI NpU PEIICHUH 3aa4.

IIppuMeHeHHE CBOMCTB CHUMMETPUM IIpU pEUICHUM 3a7ad Ha Teja
BpallleHUs, KOMOMHALIUIO TEJ.

N300paskeHre OCHOBHBIX KPYIJIBIX TeJl W BBHINOJIHEHHE PUCYHKA II0
YCIJIOBHIO 33]1a41

N3mepenus B
reoMeTpuu

O3HakOMJIEHHE C TOHATUAMU IUIOIAAN U 00beMa, aKCHOMaMU

M CBOMCTBaMH.

Pemenne 3amady Ha BBIUMCICHHME IUIOMIAJed TUIOCKUX Quryp c
MIPUMEHEHHUEM COOTBETCTBYIOIIUX (GOPMYI U (PAKTOB U3 TUIAHUMETPHUH.
N3ydyenne TeopeM O BBIYUCIEHWH OOBEMOB MPOCTPAHCTBEHHBIX TeET,
pelIeHre 3a1a9 Ha IpUMEHEeHHEe (JOPMYJT BEIUMCIICHHSI 00bEMOB.
W3ydyenne c¢opMyn nans  BBIYHCICHUS IUIOMIAACH TOBEpXHOCTEH
MHOTOI'PAHHUKOB U TEJ BPaIllCHUS.

O3HaKOMJICHHE C METOJIOM BBIUYMCIICHUS IIIOIIAIA TOBEPXHOCTH Cc(ephl.
Pemenne 3aj7a4 Ha  BBIYMCJICHHE TIoImaaei MMOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

Koopaunartsl u
BEKTOPBI

O3HakoMJIEHHE C NOHSTHEM BekTopa. M3ydeHue ekapTOBOM CHCTEMBI
KOOpJAUHAT B IPOCTPAHCTBE, IIOCTPOCHHE IO 3aJaHHBIM KOOpIHWHATaM
TOYEK U IUIOCKOCTEH, HaX0KAEHNUE KOOPIUHAT TOYEK.

HaxoxxaeHue ypaBHEHHUI OKpYKHOCTH, cepsl, MIOCKOCTU. Brruncienue
PAcCTOSTHUI MEXIY TOYKaAMU.

N3ydyeHne cBOMCTB BEKTOPHBIX BEJIWYMH, IIPABHII PA3JI0KEHHUSI BEKTOPOB
B TPEXMEPHOM MPOCTPAHCTBE, IIPABUII HAXOXKIAEHUS KOOPAMHAT BEKTOpa
B IIPOCTPAHCTBE, MpaBWJI JEHUCTBUM C BEKTOpaMH, 3aJaHHBIMHU
KOOpAMHATaMH.

[IpuMeHeHne Teopuu NpY PEIICHUH 3a4a49 Ha JEHCTBUS C BEKTOPAMH.
N3ydyeHne CKalsipHOTO NMPOU3BEINCHHS BEKTOPOB, BEKTOPHOTO YPABHEHMUS
NpsIMOM M IUIOCKOCTH. IIpuMeHeHue Teopuu IpU pPEIICHHHM 3a1ad Ha
JNEUCTBUS C BEKTOpaMH, KOOPAMHATHBIM METOJ, NMPUMEHEHHE BEKTOPOB
JUISL BBIYMCIICHUS BEJIMYUH YIJIOB M PACCTOSHUM.

O3HakOMJIEHHE C J10KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM
PACIIOJIOKEHUH MIPSIMBIX U IIJIOCKOCTEN C UCIIOJIb30BAHUEM BEKTOPOB
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8. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

PABOYEHM ITPOI'PAMMBI YYEBHOM JUCHUTIJIMHBI «<MATEMATHKA»

OcBoeHue mporpaMMmbl Y4eOHOW MUCHUIUIMHBI MareMaThka TMpenoiaracT HaJluvhe B
npodeccnoHaTbHON 00pa30BaTENbHON OpPTaHM3AINK, PEATU3YIONIeH 00pa30BaTEIbHYI0 MPOTpaMMy
cpennero obmero oOpaszoBanusi B mpenenax ocBoeHuss OITOII CITO na 6a3e OCHOBHOrO OOIIETO
oOpa3oBaHMs, y4eOHOrO KaOWMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH OOECHEYHUTh OO0yUYaIOUTUMCS
cB0OOAHBIN n0oCcTyn B IHTEpHET BO BpeMsi yueOHOI0 3aHATHS U TIEPUOJ BHEYUYEOHOM NesTEeIbHOCTH.

[Tomemenne kabuHeTa yAOBIETBOpseT TpeboBaHusM CaHUTAPHO-IMHASMUOIOTHUECKUX
npaBunl u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) m oOCHameHO THIOBBIM OOOPYIOBAaHUEM,
yKa3aHHBIM B HACTOSMIMX TPEOOBaHUSAX, B TOM YHCJE CIEHUAIN3UPOBAHHONW Y4eOHON MebOenbio u
cpeacTBaMu OOYYEHHs, JIOCTATOUYHBIMH Ui BBIIOJHEHUS TpeOOBaHUN K YPOBHIO MOJTOTOBKU
CTYJICHTOB

B kabunere mmeercss MyJbTUMEAHMITHOE 00OpYyIOBaHHE, MOCPEACTBOM KOTOPOTO YYaCTHUKH
00pa30BaTeNpHOTO MpoIlecca MOTYT TPOCMATPUBATh BHU3YalIbHYIO WH(OPMAIHMIO IO MaTeMaTHKe,
CO3/1aBaTh MPE3EHTAINH, BUICOMATEPHAIIbl, UHBIE JOKYMEHTHI.

B coctaB y4eOHO-METOAMYECKOTO M MAaTEPHAbLHO-TEXHUYECKOTO 00ECIEYCHHS MPOTPAMMEbI
y4eOHOU OUCIUIUTMHBI MaTemMaTuka BXOIST:

. MHOTO( YHKITHOHATBHBIA KOMIUIEKC PO 1aBaTeIs,;

. HarJsIHbIe TI0COOMsT (KOMIUIGKTHI YYeOHBIX TaOJHMII, IJIAKATOB, MOPTPETOB BBIAAFOIIUXCS
YYCHBIX-MaTEMATHKOB | JIp.);

. MH(POPMAIIMOHHO-KOMMYHUKATUBHBIC CPE/ICTBA;

. 9KpaHHO-3BYKOBBIE ITOCOOMS;

. KOMIUIEKT TEXHHYECKOH JIOKYMEHTAIlMM, B TOM 4YHCIE Maclopra Ha CPeICTBa OOYyYeHUs,
WHCTPYKIIUHU TIO UX MCIIOJIb30BAHMIO M TEXHUKE 0€301IaCHOCTH;

. OnOIMOTEYHBIN (HOHT.

B Oubnumoreunsrii (oHA BXOAAT y4eOHUKH, ydeOHO-Meroanyeckne KOoMIUIeKThl (YMK),
obecreynBamIMe OCBOEHHE y4yeOHOM AMCUMIUIMHBI MaremaTuka peKOMEHJOBaHHbIE —WIIU
JOMYUICHHbIE JUISI HCIIOJIb30BaHUsI B  NPOQPECCHOHANBHBIX 00pa30BaTENBHBIX OpPraHU3AIUAX,
peanu3yonmx o00pa3oBaTelbHyI0 IPOrpaMMy CpeiHero olmiero oOpa3oBaHus B Mpeesiax OCBOCHUS
OITOIT CIIO nHa 6a3e 0CHOBHOI'O 00IIIET0 0OPa30BaAHHUS.

bubnuoreunsiii GoHA MOMONHEH CHpPaBOYHMKAMM, HAyYHOH, HAYYHO-TIONMYJISIPHOW MU JIpYroi
JIUTEPaTypOU 10 MaTEMaTHKeE.

B mporecce ocBoeHust mporpaMMbl y4eOHON AMCHUIUIMHEI MaTeMaTuka CTYACHTHI MOIy4aroT
BO3MOXXHOCTh JOCTyINa K 3JEKTPOHHBIM Yy4eOHBIM MaTepuaiaMm I0 MaTeMaThKe, HMEIOLIUMCS B
CBOOOJHOM JlocTymne B ceTH VIHTepHeT (3JeKTPOHHBIM KHUTaM, MPAaKTHKyMaM, TecTaM, MaTephaiam
EI'D u np.).
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2. www. school-collection.edu.ru (Enunas xosutekituu 1iudpoBbIx 00pa30BaTEIbHBIX PECYPCOB).

3. Math.ru: Maremaruka u obpasosanuehttp://www.math.ru

4. MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MaTeMaTHueckoro odpasosanusi (MLIHMO)
http://www.mccme.ru

5. Exponenta.ru: oopa3oBaresbHbIil MaTeMaTH4ecKuii cait http://www.exponenta.ru

6. Bcs  onemenrtapnas  matemaruka:  CpeaHss — maremMarhyeckas ~— MHTEPHET - IIKOI

http://www.bymath.net
7. T'eomerpuueckuii mopran http://www.neive.by.ru
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