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IHHOACHUTEJBHAA 3AIINCKA

1. O0mas XapakTepUCTHKA y4eOHOH JMCHUILIMHBI (COTJIACHO NPHUMEPHOM
nporpamMmme 001meo0pa3oBaTeJILHOI0 MUKJIA)
[Iporpamma 0011e00pa3oBaTebHON yueOHOM quciuiuinHa «MaremaTuka: anredpa
¥ Hayajla MaTeMaTHYeCKOro aHalu3a; reomeTpus» (mamee — «MareMmaTtukay)
npeHa3HaYeHaJIl M3YYEHUsI MaTeMaTUKU B MpodeccHOoHambHBIX 00pa3oBaTelib-
HbIX opranmzanusax CIIO,peanusyromux 00pa3oBaTelbHYI0 MPOrPaMMy CPETHETO
oOmiero oOpa3zoBaHus B MpeeIaXx0CBOECHUSI OCHOBHOM NpodeccuoHanbHOU o0pa-
3oBatenbHOM mporpamMmbl CITO (OITOIT CIIO)Ha 6a3e ocHoBHOTO 00IIero oopa-
30BaHUs MPHU MOATOTOBKE KBATH(PUIIMPOBAHHBIX PAaO0OUUX,CITyKalTUX U CIICIUATH-
CTOB CPEHErO 3BEHA.
Copeprxanue nporpammbl «MaremaThka» HanpaBiI€HO Ha JOCTHXKEHHE CIIETYyIO-
X LeJen:
* o0ecrieyeHue chOpMUPOBAHHOCTU MPEICTABICHUNA O COLUUAIBHBIX, KYJIbTYpPHBIX
UUCTOPUYECKHX (DaKTOpaxX CTAHOBIICHUS MaTEMATHKHU;
* o0ecnieueHre CPOPMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMUUECKOIO U MaTeMa-
TUYECKOTO MBIILICHUS;
* o0ecnieueHre CpOpMUPOBAHHOCTH YMEHUN MPUMEHSTH MOIYYEHHbIE 3HAHUS TIPU
pEIIeHUN pa3IMYHbIX 33/a4;
* obecrieyeHre cHOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YacTu 00-
I€YEJIOBEYECKON KYJIBTYPhl, YHUBEPCAIBHOM SI3BIKE HAYKH, MO3BOJISIFOLIEM OIH-
ChIBaThbU M3y4aTh peabHbIC MPOLIECCHI U SIBJICHUS.
B mporpammy BKJIIOYEHO COAEpKaHUE, HAMPABICHHOE Ha (POPMUPOBAHHUE Y CTY-
JICHTOBKOMITIETCHITNHM, HeoOX0aUMBIX st kauecTBeHHOro ocBoenus OIIOIT CITIO
Ha 0a3e OCHOBHOTOOOIIETO 00pa30BaHUs C MOJTYUYEHHEM CpeaHero odIero oopaso-
BaHUS; TPOTpaMMBbl TTOJATOTOBKH KBaTU(PUITMPOBAHHBIX PA00OUMX, CIYXKAUIUX; MPO-
rpaMMbl TOATOTOBKHU cnienuanuctoBepennero 3seHa (IITIIKPC, ITICC3).
[Iporpamma yueOHON TUCHUILTUHBI «MaTtemMaTiKa» 04epuuBaeT CoJep KaHuey4deo-
HOTO0 MaTepuana, MOCJIeJ0BaTeIbHOCTh €r0 M3YyYeHHUs, paclpeesieHne y4eOHBIX
4acoB,TeMAaTHKy pedepaToB, BUABI CAMOCTOSTENBHBIX Pa00T, YyUUTHIBas crierudu-
Ky TPOTrpamMMIIOATOTOBKH KBATM(PHUITMPOBAHHBIX Pab0YMX, CIYXKalUX U CIICIHa-
JHUCTOB CPEIHEro 3BE€HAa,0cBaBaeMol NMpoecCuy UM CIEeNUaIbHOCTH, B YaCTHO-
ctu 35.02.16 DkcmutyaTanust 1 peMOHT CEIbCKOXO035HCTBEHHON TEXHUKUA U 000PY-
JIOBaHUs, a Takxke yKpynHEHHoOW rpymmbl crnenuanbHocTed 35.00.00 Cenbekoe,
JIECHOE U PHIOHOE XO035UCTBO.
[Iporpamma MOET HCIOJIB30BATHCS JIPYTUMHU MPOGEeCCHOHAIBHBIMU 00pa3oBa-
TEJIbHBIMU OPTaHU3ALUSIMHU, PEAUTU3YIOIIMMHI 00pa30BaTEIbHYI0 NPOrpaMMy Cpe-
Hero obuierooopaszoBanust B npenenax ocBoeHus ocHoBHoU OIIOIT CIIO nHa 6aze
ocHOBHOTO 001ero oopasosanus (ITIIKPC, TTIICC3).
Marematuka siBasieTcs pyHaaMeHTaIbHON 00111e00pa30BaTeIbHON TUCITUIIIINHOMN
COCJIOKUBIINMCS YCTOWYUBBIM COICPKAHUEM U OOIIMMH TPeOOBAaHUSMU K TIOJITO-
TOBKE 00yYarOInXCsl.
[Tpu ocBoenun mnpodeccuit CIIO u cnenmansHocteld CIIO TexHOIOrHYECKOTO
npousIpohecCHOHATBLHOTO 00pa30BaHUs, KAKOBOW U SIBISIETCS CIELUAIbHOCTh
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35.02.160kcmmyartanusi 1 pEMOHTCEIbCKOX03IHCTBEHHOM TEXHUKU U 000pYyI0Ba-
HUS, MaTeMaTrKa U3y4aeTcs Kak NpopuiIbHbIA y4eOHbIN IpeIMeET.

OT0 BBIpaXKaETCs B COICPKAHUU O0YUEHUS, KOJIMUECTBE YACOB, BIJICTSIEMbIX
HaW3y4YEHUE OTIEIbHBIX TEM IPOrPAMMBI, TIIyOMHE UX OCBOCHUS CTYJIEHTAMU,
o0beMe uxapakTepe MPaKTUUECKUX 3aHATHH, BUAaX BHEAYJUTOPHON CaMOCTOSI-
TEJIbHOU pabOTHICTYIEHTOB.

OO01mue nenu n3y4eHus MaTeEMaTUKU TPAJAUIIMOHHO PEATU3YIOTCS B UEThIPEX
HaIpaBJICHUSX:

1) obmiee mpeacTaBieHne 00 UACSIX U METO/IaX MAaTEMATHKH,

2) UHTEJUIEKTyaJIbHOE PAa3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMHI KOHKPETHBIMHA 3HAHUSIMU U YMCHUSIMU;

4) BoCcIIUTaTEIbHOE BO3/ICICTBHUE.

[Ipodunuzamnus 1eel MaTeMaTHYECKOTO O00pa30BaHUs OTpakaeTCs Ha BBIOOpE
MIPUOPUTETOB B OpraHU3AIMKU YUEOHOU JEATENHHOCTH oOyuaromuxcs. s TexHo-
JIOTUYECKOro npoduis BbIOOp IeNied cMellaeTcs B MparMaTHuecKoM Hampasiie-
HUH, TMPEIYyCMaTPUBAIOIIEM YCHUJICEHHE M PaCIIUpPEHHE MPHUKIAJTHOTO Xapakrepa
U3Y4YCHUS] MAaTEMATUKH; MPEUMYIIECTBEHHOM OPHEHTAIMM Ha aJlrOpUTMHYECKUI
CTWJIb TIO3HABATEIHHON JEATETLHOCTH.

N3yyenne matemMaTHKU Kak Mpo@uiibHON 001eo0pa3oBaTenbHON yueOHON THUCIIH-
IUTMHBL YYUTHIBAIONICH criennuKy ocBauBaembix cTyiaeHTamMu mpodeccuit CIIO
mwm cnenuainsHoctu CI1O, obecrieunBaeTcs:

* BEIOOPOM PA3JIMYHBIX MMOIXO0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA,

* opMHUpOBaAHUEM CUCTEMBI YUEOHBIX 3aJjaHui, 0OecrieunBaroux dPHEKTUBHOE
OCYUIECTBJIEHUE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

* 00OrauieHMeM CIeKTpa CTHIIeH yueOHON AesITENbHOCTH 3a CUET COTJIacCOBAHUS C
BEIYIIUMH JICATCIILHOCTHBIMH XapaKTePUCTUKAMH BBIOpaHHOU Mpodeccuu (crernu
aJIbHOCTH).

[TpodubHas cocTaBisoas OTpaxkaeTcs B TpeOOBaHUAX K MOATOTOBKE 00ydaro-
IIUXCSIB YACTH:

* 001IEH CHUCTeMbI 3HAHHI: COJIEpKaTeIbHbIC MPUMEPHI UCTIOIB30BAHUS MaTeMaTH-
YECKUX UJIEH U METOOB B MPO(heCcCHOHATBHON JeATEIbHOCTH;

* YMEHUH: pa3Iudue B YpOBHE TPEOOBAHUHN K CIIOKHOCTH IPUMEHSIEMBIX aJlTOPUT-
MOB;

* MPAKTHYECKOTO MCIOIb30BAHMS MPUOOPETCHHBIX 3HAHUH U YMCHHI: HHIUBHUTY-
JIbHOTO Y4eOHOIO OMBITA B IOCTPOCHUU MAaTEMATHUYECKUX MOJIENIEH, BHITTOJIHEHUH
MCCJIEI0BATENbCKUX MTPOCKTOB.

Takum o0OpazoM, peanuzanusi COAEpX aHUS YUEOHOW AMCIMIUIMHBI OPUEHTHPYET
HAIPUOPUTETHYIO POJIb MPOLECCYANTbHBIX XAPAKTEPUCTUK YUEOHOU paboThl, 3aBU-
cAMX OTIpoPuIIst NpodecCHOHaTBLHOTO 00pa30BaHMs, MOJIYYEHHUS OTbITa UCTIOJb-
30BaHMSI MATEMATUKH B COJICPKATEIHHBIX U MPOQPECCHOHAIIBHO 3HAYUMBIX CUTya-
[UAX TI0 CPaBHEHUIO C(HOpPMaTBHO-YPOBHEBBIMHU PE3YJIBTATHBHBIMHU XapaKTEPH-
CTHUKaMH 00y4YEeHHUSI.

Copepxanue yueOHOU AUCIMILTUHBI Pa3pab0TaHO B COOTBETCTBUH C OCHOBHBIMHU
COJIep KaTeIbHBIMU JTMHUSMU 00YICHUST MATEMATHKE:



* aneebpauyeckas IUHUSA, BKIIOYAIOIIAs CHCTEMATU3allMI0 CBEICHUH O YnC-
Jax; U3y4yeHHUEe HOBBIX U 0000IIeHNE paHee U3YUEHHBIX onepanuii (Bo3Bee-
HUE B CTENEHb,U3BJICUCHNE KOPHS, JIorapu(MUpoBaHue, CUHYC, KOCUHYC,
TaHT'€HC, KOTAHT€HC MOOpATHBIE K HUM); U3y4YE€HHE HOBBIX BUIOB YHCIOBBIX
BBIpKEHUN U (POPMYJIT; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BhI-
YHUCIIUTENBHON KYJIbTYphl, paCIIUPEHUEH COBEPILICHCTBOBAHHUE anreOpanye-
CKOTO amnrmaparta, cOpMHUPOBAHHOTO B OCHOBHOMIIIKOJIE, U €T0 MPUMEHEHHUE
K PEIIEHUIO0 MaTEMaTHUECKUX U MPUKIIAJHBIX 3a]1a4;

* meopemuxko-QyHKYUOHANIbHAsA JNUHUSA, BKIIOYAIONIAs CHUCTEMAaTH3alUI0 U
pacuIMpeHrecBeIcHM 0 (YHKIMSAX, COBEPIIEHCTBOBAHME TIpaduuecKkux
YMEHUM; 3HAKOMCTBO COCHOBHBIMH HJICSIMH U METOJaMH MaTEMaTUYECKOTO
aHaJin3a B 00beMe, MMO3BOJISIIOIIEM HCCIEN0BaTh 3EMEHTapHble (PYHKIUHU U
pemarhy npocTeiine reoMeTpuieckue,PU3snueckue u Apyrue MpUKIIaJHbIe
3a/1a4u;

® JIUHUA YPABHEHULl U HepageHCcme, OCHOBaHHAsl HAa TIOCTPOECHUHU U UCCIIE0Ba-
HUM MaTEMaTHYECKUX MOJENEH, epeceKaromascs ¢ anreOpandyeckoi u Teo-
PETUKO-(PYHKIIMOHATBHOMIMHUSAMY U BKIIIOYAIOIAs Pa3BUTHE U COBEPILICH-
CTBOBAaHHME TEXHUKH ajreOpanmdecKuxmnpeoOpa3oBaHUil JJIsl pEIICHUs ypaB-
HEHU1, HEPaBEHCTB U cUCTEM; (JOPMUPOBAHNE CIIOCOOHOCTH CTPOHUTH U HUC-
CJIeIOBaTh MPOCTEHUIINE MATEMaTHMYECKUE MOJEIU MpPHU pPEeUICHUUIPUKIAI-
HBIX 3a71a4, 3a7]a4 U3 CMEXHBIX U CIIEUAIbHBIX TUCIUILUINH;

® ceomempuyecKkas NUHUsA, BKIIOYAIONIAs HArJIAIHbIE MPEICTaBICHUS O IpO-
CTPaHCTBEHHBIX (pUrypax M M3y4eHHE X CBOMCTB, (pOpMHpOBaHHE U pa3BU-
THE TPOCTPAHCTBEHHOTO BOOOPAKEHUS, Pa3BUTHE CIOCOOOB TeoMeTpude-
CKUX M3MEpEHUH, KOOPIAUHATHOTOM BEKTOPHOTO METO/OB JJIs PEIIeHUs Ma-
TEMaTHYECKHUX M MPUKIIAJIHBIX 33]1a4;

® cmoxacmuveckas JuHuUsl, OCHOBAaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX yMe-
HUMl, MpEeACTaBIEHUI O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY>KaloIllero Mupa.

Pazpenbl (TeMbl), BKIIFOUEHHBIE B COJIEP)KaHHE yU4€OHON NUCHIUIUTAHBI, SBIISIOTCS
oOuMu 171 Bcex npoduieit mpopecCuoHaAIbHOTO 00pa30BaHMs U TIPH BCEX 00b-
emMax yueOHOrOBpEMEHHU HE3aBUCHUMO OT TOTO, SIBJISIETCS JIU ydeOHasl TUCHUILUINHA
«Marematukay 6a30BoOMMIN TPOYUILHOM.

B nmpumepHOM TeMaTH4eCKOM IUIaHE MPOrpaMMbl y4eOHBIM MaTepuai MpeacTaB-
JeHB (popMe depeayromerocs pa3BepThIBAaHUS OCHOBHBIX COJIEPIKATEIbHBIX JTHHUN
(anreOpanyecko, TeOpeTUKO-(PYHKIIMOHAILHOM, YpaBHEHUH W HEPABEHCTB, I'€0-
METPUYECKOM,CTOXaCTUIECKOI), YTO TIO3BOJISIET THOKO MCIOIB30BaTh UX PACIOJIO-
KEHHE M B3aMMOCBSI3b,COCTABIIATh padOUYNil KaJeHAapHBIN IJIaH, MO-Pa3HOMY dYe-
penys yueOHble TeMbl (I1aBbly4eOHMKA), yUUThIBas NPOodUilb NpoPhecCUuOHAIBHOTO
oOpazoBaHnus, crneruduky ocBauBaeMoi mnpodeccun CIIO wnu crnenuaabHOCTH
CIIO, rnybuny u3y4eHus MaTepuana, ypoOBEHbIIOATOTOBKU CTYACHTOB IO MpeaMe-
Ty.

Nzyuenne o6meoOpa3zoBaTebHON yueOHON AUCHMIUIMHBI «MaTemaTtuka» 3aBep-
IAETCANOABEICHUEM UTOTOB B (hOpMe 3K3aMeHa B paMKax MPOMEKYTOYHOU aTTe-
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CTalluu CTYJAeHTOBB mpouecce ocBoeHuss ocHoBHOU OIIOII CITO ¢ nmomyudenuem
cpennero obmero oopazoBanus(I1ITKPC, I[TIICC3).

B paznene nporpammel «CojiepskaHue y4eOHOM TUCHUILTUHBD) KypCUBOM BBIJIEICH
MaTepHal, KOTOPbIM MpU U3y4eHUH MAaTEMaTHUKH Kak 0a30BOM, Tak U NpOodUILHOM
y4eOHOUAUCITUTUIMHBI, KOHTPOJIIO HE MOJICHKUT.

2. MecTo y4eOHOM JMCUMILIMHBI B Y4eOHOM ILJIaHe

YueOnas quciuminHa «MareMmartuka: anreOpa U Hadyajla MaTeMaTHYECKOTO aHaH-
3a;TreOMETPUs» SBISETCS YUEOHBIM MPEIMETOM 00s3aTeIbHON IMpeaMeTHON 00uia-
ctu «Maremaruka u uapopmatukay OI'OC cpeanero oduiero oopazoBaHusl.

B npodeccuonanbHbix 00pa3oBaTeNbHBIX OpPraHU3ALMIX, PEATU3YIOIIUX 00pa3o-
BaTEJbHYIO IMPOTpPaMMy CpEIHEro oOuiero oOpa3oBaHUs B Mperesiax OCBOCHHUS
OIIOIT CIIO Haba3e ocHOBHOTO 00IIero o0Opa3oBaHMs, ydyeOHas IAUCIUIUIMHA
«MaremaTuKka» HU3y4aercsB oOOIIe00pa30BATEIbHOM IMKJIE Y4e€OHOro IUIaHa
OIIOII CIIO Ha 6a3e OCHOBHOTO O0IIEro0Opa30BaHUs C MOIYYEHUEM CPEIHETO
obmero oopazosanus (IITKPC, IIIICC3).

B yueOnbix mianax ITIIKPC, I[IIICC3 yueOHas nucuurimHa «MartemaThka» BXO-
JUT B COCTaB OOILIMUX 00IIe00pa3oBaTEIbHBIX YUYE€OHBIX IUCHUILIMH, (GOpMHUpYeE-
MBIX U3 00s13aTenbHBIXIIpeaMeTHBIX 00acteit ®I'OC cpegnero odiero oopazona-
Hust, aa npodeccuid CITO nnucneunanbHocteit CITIO cooTBeTCTBY!IOMIETO TTPOdhU-
7151 TpoheCCUOHAIBHOTO 00pa30BaHUS.

3. Pe3yabTaThl OCBOCHUS Y4€OHOM AMCUMIIIMHBI
(MMYHOCTHBIE, MeTANIPeAMETHbIE, IPeIMETHbIC)

OcBoeHnue coaepxanusi yueOHON AUCHUIUIMHBI «MaTeMaTuka» oOecredynBaeT J10-
CTHOKEHHE CTYACHTaMU CIEAYIOLUUX pe3yibmamos:

* TUYHOCHHDIX

— c(popMUPOBAHHOCTD MPEACTABICHUI O MATEMAaTUKE KaK YHUBEPCATIBLHOM SI3bIKE
HAyKH, CPEJICTBE MOJECINPOBAHNS SBJICHUN U ITPOLIECCOB, UAECAX U METOAAX Mare-
MaTHKH;

— TOHMMaHHWE 3HAYMMOCTH MaTEMaTHUKH I HAyYHO-TEXHHYECKOrO Iporpec-
ca,c(pOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHMKE Kak K 4acTH oOledesoBeue-
CKOMKYJIBTYpBI YEPE3 3HAKOMCTBO C MCTOPHUEN PA3BUTHS MAaTEMAaTHUKH, SBOJIIOLH-
erMaTeMaTHYECKUX HJICH;

— Ppa3BUTHE JIOTUYECKOTO MBIIIJICHUS], MPOCTPAHCTBEHHOTO BOOOpPAaKEHUS, ajro-
PUTMHUYECKOHN KYJIbTYPhl, KPUTUYHOCTH MBILIUICHUS Ha YPOBHE, HEOOXOUMOM JIJIst
Oynymei npodecCHuOHaNbHONW NEATeNbHOCTH, JJI TMPOAOLKEHHS 00pa3oBaHUS
nCcaMo0o0pa3oBaHUS;

— OBJIQJICHHME MAaTeMAaTHYECKUMHU 3HAHUSIMH U YMEHUAMH, HEOOXOAUMBIMHU B TO-
BCEJIHEBHOM KU3HU, JJIsI OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHbIX TUCUUILIMH U
JUCHUIUIMH Npo(decCHOHATBHOTO LUKJIA, VIS TIOJyYeHHs] 00pa3oBaHus B 00J1acTsX,
He TPeOYIONUX YrIIyOJICHHOW MaTeMaTUIECKON TTOITOTOBKH;



— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCIIE CaMOOOpa30BaHUIO,HA
MPOTSHKEHUU BCEW JKM3HU; CO3HATEIBLHOE OTHOLIEHUE K HEMPEPhIBHOMY 00pa3oBa-
HUIO KaK YCIIOBHUIO YCHEIIHOW MpOo(ecCHOHaNbHON U 0OIECTBEHHOU AEeSTENbHO-
CTH;

— TOTOBHOCTb U CHOCOOHOCTh K CAMOCTOSITEILHOM TBOPYECKON M OTBETCTBEHHOM-
NEesTEeIbHOCTH;

— F'OTOBHOCTb K KOJUIEKTUBHOHM paboTe, COTPYJAHUYECTBY CO CBEPCTHUKAMH B 00-
paszoBaTeIbHOM, 00IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEA0BATENbCKOM, MPOESKTHOM
UJPYTUX BUJIAX JACSITCIBHOCTH;

— OTHOIIICHHE K MPOo(heCCHOHATBLHOW JESITEIIBHOCTH KaK BO3MOXHOCTH Y4acTHS B
pEIICHUH JINYHBIX, OOMECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPO-
o1eMm;

* MemanpeomMemHulx:

— YMEHHE CaMOCTOSTENIbHO OMPENEISATh eI JAESITEIIbHOCTH U COCTABIISTH TIJIaHbI-
JESATEILHOCTH; CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPO-
BaTh JIEATEIHLHOCTh; UCIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI I TOCTHXKEHHSIIO-
CTaBJICHHBIX IIeJIed M pealu3ali IUJIaHOB JESATEIbHOCTH, BBIOMpATH YCIIEIII-
HBIECTPATETUH B PA3JIMYHBIX CUTYAIUAX;

— yMEHHE MPOJYKTUBHO OOIIATHCS M B3aMMOJIEHCTBOBATH B MPOIIECCE COBMECT-
HOMIESITENIbBHOCTH, YUUTHIBATH MO3UIIMH JIPYTUX YYACTHUKOB JACSATEIBHOCTH, d(-
(beKTHUBHO pa3peniaTh KOH(IUKTHI;

— BIIQJICHUE HABBIKAMH ITO3HABATEIHHOM, yU4eOHO-MCCIIEIOBATEIBCKON U TPOSKT-
HOMIESITEIBHOCTH, HABBIKAMH Pa3peIICHUs MPoOJIeM; CIOCOOHOCTh M TOTOBHOCTH
KCAaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUs MPaKTHUYECKHX 3a]ad, MPUMEHE-
HUIOPA3JINYHBIX METO/IOB ITO3HAHMSI,

—TOTOBHOCTb M CIIOCOOHOCTH K  CaMOCTOSITEIbHOM  MH(OPMAIMOHHO-
MO03HABATEIILHONICATEIPHOCTH, BKIIIOYAasi YMEHHE OPUEHTUPOBATHCS B PA3TUYHBIX
MCTOYHUKAXUH(POPMAIIMH, KPUTHUECKU OIICHUBATH U MHTEPIPETUPOBATH MHEPOP-
MallFIo, MOJIYYaeMyI0 U3 Pa3IMYHBIX UCTOYHUKOB,

— BJIaJICHUE SI3LIKOBBIMHU CPEICTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh-
CBOIO TOUYKY 3PEHHUSI, UCIIOIh30BaTh JICKBATHBIC S3bIKOBBIC CPECTBA,;

— BJIQJICHHE HABBIKAMH ITO3HABATEIIbHOW pe(yieKCMM Kak OCO3HAaHWS COBEpIac-
MBIXJIEUCTBUM U MBICITUTEIIBHBIX MPOIIECCOB, UX PE3yJbTaTOB U OCHOBAHUH, Tpa-
HUIICBOETO 3HAHWS W HE3HAHUS, HOBBIX MTO3HABATEIIBHBIX 33J1a4 U CPEJCTB JIIS MX-
JOCTHOKCHHSI,

— IEJCYCTPEMJICHHOCTh B TOMCKAX M TMPUHATHH PEIICHHH, COOOPa3UTEIHLHOCTh
UUHTYHIIUS, Pa3BUTOCTh MPOCTPAHCTBCHHBIX IMPEACTABICHUI; CITOCOOHOCTh BOC-
MPUHUMATh KPacOTy U TApMOHHUIO MHPA;

* npeOMemHublX.

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MATEMATUKE KaK YaCTH MUPOBOU KYJIbTY-
pPBIM MECTE MaTEeMATUKU B COBPEMEHHOW ITUBUIIU3AIINH, CTIOCO0aX OMMCAHMS SIBJIC-
HUHPEATbHOTO0 MUPA HA MATEMATHIECKOM SI3BIKE;

— c(hopMUPOBAaHHOCTh MPEJCTABICHUNH O MATEMATHYCCKUX TOHITHSX KaK Baxk-
HEUIITNX MaTeMaTHUECKUX MOJICIISIX, TIO3BOJISIFOIIUX OMUCHIBATH M M3y4aTh Pa3HbBIC
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IIPOLIECCHI U SIBJICHUS; TOHUMAHHUE BO3MOXHOCTH aKCUMOMATUYECKOTO MOCTPOEHUS
MaTE€MaTUYECKUX TEOPUH;

— BJIAJICHHE METOJAaMHM J0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHUE UX NpPHU-
MEHSATb, IPOBOJIUTH JOKA3ATEIbHBIE PACCYKICHUS B X0 PEILEHUS 3a/1a4;

— BJIAJICHUE CTAaHAAPTHBIMU IIPHEMaMU PELICHUs PAalMOHAIBHBIX U UPPALUOHAIb-
HBIX,[I0KA3aTEJIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YpABHEHUH U Hepa-
BEHCTB, MXCHUCTEM; HCIIOJIb30BAHUE TI'OTOBBIX KOMIIBIOTEPHBIX IMPOTrpaMM, B TOM
yycie I MOUCKa IyTH PELICHHs] M WUIIOCTPALMM PELICHUS YPAaBHEHUM U HEpa-
BEHCTB;

— c(hopMHPOBAaHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHIX MaTeMaTHUYECKOTO-
aHaJIM3a U UX CBOWCTBAX, BJIaJICHHE YMEHUEM XapaKTEpU30BATh MTOBEACHUE (PYHK-
LA, UCITOJIb30BAHUE TOJIYYEHHBIX 3HAHUW U1 ONIMCAHUS U aHaJu3a peajbHbIX3a-
BUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMHU IIOHATUSAMHU O INIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPHU-
YyeckuX (purypax, uX OCHOBHBIX CBOMCTBaX; C(POPMHUPOBAHHOCTb YMEHHMs pacro-
3HaBaTh F€OMETPUYECKHE (PUIyphl HA UYepTekaxX, MOJAEISAX U B peaJbHOM MHUPE;
IPUMEHEHNE W3YYECHHBIX CBONCTB I€OMETpUUYECKUXPUTYp U (QOopMya IJisi pelie-
HUAT€OMETPUUYECKUX 3a7a4 U 3a]1a4 C IIPAKTUUYECKUM COJEPKAHUEM;

— c(pOpMUPOBAHHOCTH NPECTABICHUNA O MPOIECCAX U SIBJICHUSIX, UMEIOIIUX BEPO-
ATHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHU-
PE€,0CHOBHBIX MOHATHUAX 3JIEMEHTAPHONW TEOPUU BEPOATHOCTEW; YMEHUNA HAXOIUTH
MOIICHUBATh BEPOSTHOCTU HACTYIJIEHUSI COOBITHI B MPOCTEUIIMX MPAKTHYECKHX-
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHBIX BEJINYUH;

— BJIAJICHUE HABBIKAMU MCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IPH
peleHny 3aaad.

MPUMEPHOE COJIEP’KAHUE OBIIIEOBPA30OBATEJILHONYUYEBHOI
JUCHMUIIIAHBI

1. Copnep:xxanue
(ocHOBHBIE pa3/ieJibl H KPaTKoe cojiep:KaHne TeM 1 Pa3/iesioB)

Beeoenue
MaremaTuka B Hayke, TEXHUKE, SKOHOMHKE, UWH(POPMAIMOHHBIX TEXHOJIOTHSIX U
MPaKTUYECKON nearenbHocTU. Llenu u 3amaun u3ydeHus MaTeMaTUKH MPU OCBOE-
Huu npodeccuitCI1O u cneunansuocteit CIIO.

AJITEBPA

Pazeumue nonamus o yucne
Llenbie u parmoHanbHbIC unciaa. JlelicTBUTeabHbIC Ynucia. [Ipubaudicenvle 8biuic-
nenusi. Komnnexchnvie yucaa.
KopHu, cmenenu u nocapugpmul

Kopnu u cmenenu. KopHu HaTypallbHOM CTENEHU M3 YKCIA U UX cBoiicTBa. Crene-
HU CpallMOHAJbHBIMU MMOKAa3aTeNIsIMU, UX CBOMCTBA. CTENEHU ¢ JeHCTBUTEIbLHBIMU
nokazarensamu. Ceoticmea cmenenu ¢ 0elicmeumenbHbiM NOKA3amenem.



Jozapugpm. Jloeapugm uucna. OcHOBHOE norapupMUYECKOe TOXACCTBO. Jlecs-
TUYHBIEH HaTypajbHbie jorapudmel. [IpaBuna neiictBuit ¢ norapudmamu. Ilepe-
X0J1 K HOBOMYOCHOBaHHUIO.
Ilpeobpazosanue ancebpauueckux swvipasxcenuii. IlpeodpazoBaHne palMOHAIBHBIX,
UPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JTOTapU(OMHUUECKUX BHIPAKCHHI.
IIpaxmuueckue 3anamus
Apudmerrueckre ACUCTBUS HAJ YMUCIAMHU, HAXOXKJIEHUE MPHUOIMKEHHBIX 3Haue-
HUWBEIUYUH M MOTPEIIHOCTEN BBIYMCICHUN (aOCOMIOTHOM M OTHOCUTEIHHOM),
CPABHEHUE YHCIIOBBIX BBIPAXKECHHIA.
Brluncnenne u cpaBHEHNE KOPHEW. BpINOJIHEHUE pacdeToB C pauKalaMu.
Pemenne uppanvoHanbHBIX ypaBHeHUH. HaxoxneHue 3HaueHUN CTENEHEW C pa-
MOHATbHBIMU TOKazaTensiMu. CpaBHeHue creneHei. [IpeoOpa3zoBanus BbIpaxe-
HUM, COCPKAIIUXCTEICHU. Pelenre noka3aTelbHbIX YPABHEHHUIM.
Pemenue npukinaaHbIx 3a1a4.
HaxoxneHne 3HaueHui Jorapudma no npou3BojIbHOMY OocHOBaHMIO. Ilepexos ot
OJIHOTO
OCHOBaHUA K Jpyromy. Beruncnenue u cpaBuenue gorapudmos. Jlorapudpmupona-
HUE UIIOTCHIIMPOBAHNE BBIPAKECHHM.
[TpuOnkeHHbIE BBIYMCICHUS U PELICHUS TPUKIaIHbIX 3a/1ad.
Pemenne norapupmMuueckux ypaBHEHHM.

OCHOBbBI TPUTTOHOMETPUU

OcHogHble noHAmuUsL

Pannannas mepa yrna. Bpamarensnoe asuxxenue. CHHyC, KOCUHYC, TAHT€HC U KO-
TaHI€HC YNCIIA.
OCHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA
®opmynsl npuseneHus. Popmyiiel cnoxenus. Dopmynsl ynBoenus Popmyivl no-
JIOBUHHO20 Yaad.
[IpeoOpazoBanHus MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKEHUN
[Tpeobpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (PYHKIIMIA B MPOU3BEICHHUE U MPO-
U3BEJICHUS B CYMMY. Buipasicenue mpuconomempuueckux QyHKyuil uepe3 maHeeHc
NOJI0OBUHHO20AP2YMEHMA.
TpUroHomMeTpryeCcKHe ypaBHEHUS U HEPABEHCTBA
[Ipocreiiline TPUTOHOMETPUUYECKUE YpaBHEHUs. [Ipocmeriwiue mpueconomempuye-
CKUeHepagencmaa.
Obpamuvie mpueconomempuueckue QyHKyuu. ApKCUHYC, apKKOCUHYC, ApKTaHT €HC.
IIpaxmuueckue 3anamus
PanuaHHbIil METOJ M3MEpPEHUS YIJIOB BPAIIEHUS U CBA3b C IPaJyCHON MEPOH.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYJIbI CIOKEHHUS, YIABOCHUS,
npeo0pa3oBaHUe CyMMbl TPUTOHOMETPUYECKUX (QYHKLMNA B MPOU3BENIEHUE, TPE00-
pa3oBaHUE TIPOU3BEACHUS TPUTOHOMETpUIEeCKuX GyHKIMl B cymmy. [Ipocreitmme
TPUTOHOMETPUYECKUEYPABHEHHS 1 HEPABEHCTBA.
OOpaTHbIEe TPUTOHOMETPUYECKUE (PYHKIINH: aPKCUHYC, APKKOCHUHYC, apKTAHTEHC.




®YHKIMH, NX CBOMCTBA u TPA®UKU
@ynxyuu.O01aCTh ONpeneNeHUusT 1 MHOKECTBO 3HAUYCHUM; Tpaduk QyHKIUH, MO-
cTpoeHue rpapukoB GyHKIUN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMH.
Ceoticmea ¢ynkyuu. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAaHUYEHHOCTb, I1e-
puoanuHOCTh. [IpoMexxyTKku Bo3pacTaHusi U yObIBaHUS, HauOoJIbllIee U HAUMEHb-
niee 3HAYCHUS,TOUYKH OKcTpemyMa. ['paduueckas wuntepnperanus. [Ipumepbl
(GyHKIHMOHATIBHBIX 3aBUCHUMOCTEN B pealibHBIX Mpolieccax W sBICHUSIX. Apudme-
TUYECKHUE ONepanuu Haa QyHKIUIMU.
Crnoxxnast pyHKIUs (KoMmo3umus ). [lonsamue o Henpepvl8HOCHU (YHKYUU.
Obpamuvie @yuxkyuu.Obaracms onpedeieHus u 001ACMb 3HAYEHUN O0OPAMHOLU
@dyHryuu.
I'pagpux oopammnoii hynkyuu.
CreneHHble, TOKAa3aTeNbHbIE, JIOTapU(PMUUYECKUEN TPUTOHOMETPUYECKHE (PYHK-
1107078
OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.
Omnpenenenus GyHKIUN, UX CBOMCTBA U TpapUKH.
[TpeoOpa3oBanus rpaduxos. lapamienbHblil IEPEHOC, CUMMETPUS OTHOCUTEIIBHO
OCEUKOOpJMHAT U CUMMETPHUSI OTHOCUTENIbHO Hadaja KOOPAUHAT, CUMMETPUS OT-
HOCHUTEJIBHOIIPSAMOM Y = X, pacCTsHKEHUE U CKATHE BIOJIb OCEW KOOPAHMHAT.
IIpakmuueckue 3auamus
[Tpumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMU B PEATBHBIX MPOLECCAX U3 CMEX-
HeIXaucuuiinH. Onpenenenne pyHkuuii. [loctpoenue u urenue rpa@ukoB GyHK-
nuid. Mccnenopanue Qynkuuu. CBOMCTBA JHMHEWMHOM, KBaJApaTUUYHOW, KYyCOUHO-
JUHENHON M ApoOHO-muHeNHOoN ¢GyHkumil. HenpepbiBHBIE M TEpUOIUYECKUE
¢bynkuun. CBoiicTBa U rpadUKUCHUHYCa, KOCUHYCA, TaHTeHca U KoTaHreHca. O0-
paTtHble GyHKUMUU U UX rpapuku. OOpaTHbleTpUuroHoMmerpuieckue pynkuuu. Ilpe-
oOpazoBanus rpaduxa Qynkiuu. ['apmonndeckuekonedbanus. [Ipuknagnsie 3ama-
YH.
[TokazarenbHble, JorapupMuIecKue, TPUrOHOMETPUUECKUE YPABHEHUS U HEpAaGeH-
cmea.

HAYAJTA MATEMATHUYECKOI'O AHAJIN3A
Ilocneoosamenvrnocmu.CrnocoObl 3a/laHusl U CBOMCTBA YMCIIOBBIX IMOCIIEAOBATEIb-
HOCTEH.
llousamue o npedene nocnedosamenvrocmu. Cywecmeoganue npeoena MOHOMOH-
HolloeparHuyeHHol nociedosamenvrocmu. CyMMUPOBAHHUE TMOCIEI0BATEILHOCTEH.
beckoneuHoyObIBaOIIAsi TeOMETPpUUECKasi IPOrPECCUs U €e CyMMa.
IIpoussoonas.llonsiTrie 0 MPOU3BOIHON (PYHKIMHU, €€ TE€OMETPUUECKU U husnde-
CKUWMCMBICI. YpaBHEHUE KacarelbHOU K rpaduky ¢yHkuuu. [IponsBogHbie cyM-
MBI, Pa3HOCTH,IIPOU3BEICHUS, YacTHbIE. [[pOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynaknuii. [I[puMeHeHne MPON3BOTHON K UCCIEAOBAHUIO (DYHKIIMA U TIOCTPOCHUIO
rpadukoB. Ilpouszeoousvieobpamuoi hyukyuu u KoMnosuyuu QyHKyuu.

[IprMepb! UCIIOIB30BaHUs MPOU3BOAHON I HAXOXKICHHSI HAWIY4IIEro peLIeHUs
BIIPUKJIAIHBIX 3a7adax. Bropas mpousBogHasi, ee TeOMETpUUYeCKUil U (HU3NMUECKUA
CMBICJI.
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Haxoxxaenue ckopoctu Jyis mporiecca, 3aaHHoro GopMyiion 1 rpadukom.
llepsoobpasnas u unmeepan.llpuMeHeHre ONpeIeICHHOTO UHTETpalla sl HaX0X-
JEHUSIUIOMAIM KpuBOJMHEHHON Tpanenun. dopmymna Herotona—IJleiOnua.
[Tpumepsbl puMEHEHUs1 HHTErpaja B (PU3UKE U TEOMETPHUU.
lIpaxmuueckue 3anamus
Uwucnoasi mocneaoBaTesIbHOCTh, CIIOCOOBI €€ 3aJaHusl, BBIYMCIICHUS YJICHOB IO-
cienoBarenbHOCTH. [Ipenen mocnenoBareabHOCTH. beckoHeuHO yObIBaroIasi reo-
METPUYECKASAIIPOTPECCHS.
[Ipon3BoaHAsA: MEXaHUYECKUN U TEOMETPUYECKUM CMBICII IPOU3BOIHOM.
YpaBHeHue KacaTenbHOU B 06meM Bune. [IpaBuna u popmynsl auddepeHunpona-
HUS,TA0JIMITA TIPOM3BOIHBIX JIEMEHTApHBIX (QyHKIuH. MccnenoBanne GyHKIMHA C
MOMOILBIONPON3BOIHON. HaxoxaeHne HaumOOJbIIEro, HAMMEHBIIETO 3HAYECHUS U
AKCTpEMaNIbHBIX3HAYEHUN (PYHKIIUH.
Hurerpan u nepBoodOpasnas. Teopema Herotona—IJleitOnuna. [Ipumenenue nnre-
rpajak BIYUCICHUIO (U3UUYECKUX BEJIMUUH U TUTOIIAICH.

YPABHEHUA U HEPABEHCTBA
Ypasuenus u cucmemor ypasuenuu.PanmonanbHble, UppalMOHAIBHBIEC, IOKa3a-
TEJIbHBIEU TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.
PaBHOCWJIBHOCTH YpPaBHEHUI, HEPABEHCTB, CUCTEM.
OcHOBHBIE TIPUEMBI UX pelIeHUs (pa3OKEHUE HAa MHOXKHUTEINIM, BBEJEHUE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpadyuuecKuil METO).
Hepagencmea.PaiimonanbHple, WppauyOHAIbHBIE, IIOKA3aTEIIbBHBIE W MPUSOHO-
Mmempuyeckue HepaBeHCTBA. OCHOBHBIE NPUEMBI UX PEIICHUS.
Hcnonvzosanue ceoiicms u 2paguxos ynkyuii npu peuieHuu ypaeHeHuti u Hepa-
séencme.Metop uHTepBanoB. M300paxkeHre Ha KOOPAMHATHON IIIOCKOCTH MHOKe-
CTBapEIICHUN YPABHEHUIN U HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CHCTEM.
Ipuxnaounvle 3a0auu
[IprumeHeHne MaTeMaTHYECKUX METOJOB I PEIIEHUs COACPKATENbHbIX 3a1a4 U3
pa3TUYHBIX 00JaCTe HAYKU U MPAKTHKU.
HNHuTtepnperanus pe3yibTraTa, y4eT pealbHbIX OrPaHUYEHUH.
IIpaxmuueckue 3anamus
Kopuu ypaBuennii. PapHocuibHOCTS ypaBHeHUI. [Ipeobpa3oBanme ypaBHEHUM.
OcHOBHBIE NTPUEMBI PEIEHUS YPaBHEHUI. PelieHre cucteM ypaBHEHHUI.
Hcnonb3zoBanue CBOMCTB U IrpaprkoB (YHKLMIA sl pellIeHUs] ypaBHEHUH 1 Hepa-
BEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
Dnemenmul KOMOUHAMOPUKU

OCHOBHBIEC MOHATHUS KOMOMHATOPUKU. 3a/1auy Ha TOJICUET YKCJIa pa3MEIICHHH, T1e-
pecTaHoBOK, coueTaHuil. Pemienue 3agau Ha nepedop BapuanToB. @opmyna OUHO-
Ma HproToHa.
CaoiicTBa OnHOMUHATBHBIX KOd(hdurmenToB. Tpeyronpauk [Tackas.

Onemenmol meopuu 6eposiIMmHoOCmelr
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CoObITHE, BEpOSITHOCTh COOBITHSA, CIOKEHUE U YMHOXEHHE BeposiTHOCTEH. [loHs-
mue oOHe3agucumocmu coovimuti. Juckpemnas cayuauHas 6eiudyuHa, 3aKoH ee
pacnpeoejieHusl.
Yucnoswvie xapaxmepucmuku OUCKpemHOU cyyaunou eeaudunsl. [lonsamue o 3axo-
HeOONbUUX Yucel.
Onemenmol MamemMamuieckol Cmamucmuky
[IpencraBienre TaHHBIX (TAOIHIIBI, TUATPAMMBI, TPAPUKH), 2eHEPANbHAACOBOKYN-
HOCMb, 8b100pKA, cpedHee apupmemuieckoe, meouana. Ilonamue o 3a0auax ma-
memamuyeckou CmamucmuKu.
Pewenue npakmuueckux 3a0au ¢ npumenenuem 6epoamHOCHHbIX MEMOO08.
lIpaxmuueckue 3anamus
Hctopust pa3BuTUsd KOMOMHATOPUKUA, TEOPUH BEPOSITHOCTEH U CTATUCTUKU U UX
pOJIb Bpa3MYHBIX cepax YeIOBEYECKOM >Ku3HeaesTenbHocTH. [IpaBuna komoOu-
HaTOpuKU. Pemienne koMOMHATOPHBIX 3a/1a4. Pa3melienus, couetanus U nepecra-
HOBKU. buHoMm Heroronau tpeyronpuuk [lackans. [Ipuknanusie 3agauu.
Kiaccnueckoe onpezeneHre BEpOSTHOCTH, CBOMCTBA BEPOSTHOCTEM, Teopema o
CyMMEBEpOATHOCTEU. Bpruucienue BepositHocten. llpuknagueie 3anauu. [lpen-
CTaBJICHHE YHCIIOBBIX NaHHBIX. [IpuKinannbie 3agaun.
I'EOMETPHUA
LIpsimvle u nrockocmu 8 npocmpancmee
B3anMmHO€E pacrionokeHue IBYyX NpsSMbIX B IpocTpaHcTBe. llapamiensHOCTH mps-
MOM UIIockocTu. [lapamtenbHOCTh TTOCKOCTEN. [lepreHIuKyISIpHOCT PAMON U
IIJIOCKOCTH.
[leprieHIUKYIISIp ¥ HAKIOHHAS. YTOJ MEXKy NMPSMOU U INIOCKOCTBIO. /J[ByrpaHHbIN
yTOJI.
Yron Mexay IoCKOCTAMHU. [lepnenanKyaspHOCTh ABYX IUIOCKOCTEM.
['eomeTpuueckue npeoOpa3zoBaHUs MPOCTPAHCTBA: MapaljIeNbHbIN MEPeHoC, CUM-
METPUAOTHOCUTEIIBHO IIJIOCKOCTH.
[TapannensHoe mpoekTupoBanue. [liowads opmoconanvhol npoexyuu. 300pa-
KEHUETPOCTPAHCTBEHHBIX QUTY.
Mnoeoepannuku
Bepmmnsbl, pebpa, rpanu MHOTOTpaHHUKa. Pazeepmka. Muozoepanusvie yenvl. Boi-
nykavie Mmuoz2ozpannuxu. Teopema Jiinepa.
ITpusma. Ilpsmas u naxnonnas nipusma. IlpaBuibHas npusma. [lapauienenunesn.
Ky0.
IIupamua. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTtpuu B KyOe, B mapajuieienuresie, B Ipu3Me U MupaMu/ie.
Ceuenus ky0a, NpU3Mbl U TUPAMU/IBI.
[IpencraBieHre 0 MpaBUIBLHBIX MHOTOTpaHHUKAX (TeTpasape, Kyoe, okTarape, J10-
JIeKadJIpe U UKOCAdIpe).
Tena u TOBEpXHOCTH BpalleHUs
Humuaap u xoHyc. YceueHHbIH KOHyc. OCHOBaHUE, BBICOTa, OOKOBas MOBEPX-
HOCTb, OOpa3sytoiiasi, pa3BepTka. OceBble CEUCHUS U CEYCHHUs, MapaliebHbIE OC-
HOBAHMIO.
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Map u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

N3mepenus B reomeTpuu

O6bem u ero uzmepenue. MarerpanbHas popmyna oobema.

®opmyiibl 00beMa KyOa, MPSIMOYTOIBHOTO MapajuieNienuIea, IpU3Mbl, IUITUHIPA.
dopMmyibl 00beMa upamMuabl U KoHyca. @opMyIibl IUIOMIANA TOBEPXHOCTEH I11U-
JVHIPA U

koHyca. ®opmysiel 00beMa 11apa u mionaau chepsl.

[Tomo6ue Ten. OTHOIICHMS TUIOIIAICH TOBEPXHOCTEH U 00EMOB TTOT00HBIX TE.
KoopaunaTel 1 BEKTOpBI

[IpsimoyroJibHas (IekapToBa) cucTeMa KoopAuHAT B rpocTpaHcTBe. Dopmyna pac-
CTOSIHUSL M@Ky IByMSI TOUKaMU. Y paBHEHUS CHEpBl, nIOCKOCU U NPAMOLL.
Bekropel. Monyne Bektopa. PaBeHcTBO BeKTOpOB. C105KEHME BEKTOPOB. Y MHOXKE-
HUEBEKTOpPAa Ha 4ucio. PasmokeHue BEKTOpa IO HANPABICHUSAM. YTOJI MEXKIY
nByMs BekTopaMu. [Ipoeknus BekTopa Ha ock. KoopauHatel Bekropa. CkansipHoe
IIPOU3BEACHUEBEKTOPOB.

Hcnonp30BaHue KOOPAWMHAT U BEKTOPOB IIPU PELICHUU MAaTeMATUYECKUX U IPHU-
KJIaJIHbIX3a/1a4.

llpakmuueckue 3ansamusi

[Ipu3HaKy B3aMMHOIO PACIIOIOKEHUS IPSAMBIX. YTOI MEXAY NpAMbIMU. B3auMHoe
pacCIIOIOKEHUE NPAMBIX U IUIOCKOCTEN. [lepneHauKkyinsp U HakiIOHHasA K IUIOCKO-
CTU. YTOJIMEXIY NMPAMON MU INIOCKOCTBIO. TeopeMsl O B3aHMHOM PAaCIIOI0KEHUN
MPSAMOM U TIIOCKOCTH.

Teopema o Tpex nepneHIuKyIspax.

[Ipu3HaKu ¥ CBOMCTBA MAPAJIIENBHBIX U MEPIIEHANKYIISPHBIX INIOCKOCTEM.
PaccTostHue OT TOYKM 10 IITOCKOCTH, OT IPSAMOM 10 TUNIOCKOCTH, PACCTOSTHUE MEXK-
JQYTUIOCKOCTSIMH, MEXIY CKPEIIMBAIOIIMMUCA TPSAMBIMUA, MEXAY NPOU3BOJIBHBIMU
¢burypaMuB NpoCTPaHCTBE.

[TapaniensHOe MPOEKTHPOBAHUE U €ro CBOMCTBa. Teopema o niowaou opmozo-
HATbHOUNPOEKYUU MHO20Y20IbHUKA. B3aMMHOE pacnoio)KeHHE IMPOCTPAHCTBEH-
HBIX (uryp.

Pa3znuunble BUABI MHOTOIpaHHUKOB. WX m3o0paxenus. CeueHusi, pa3BepTKH MHO-
rorpanHukoB. [lnomaas noBepxHoctu. Buasl cummeTpuii B npoctpanctee. Cum-
METpHs TEIBPALICHUs] © MHOTOTPaHHUKOB. Briuucienue miomaaei 1 00beMoB.
Bekropsl. JlelictBus ¢ BekTopaMu. [lexkaproBa cucrema KOOpAWHAT B IPOCTPaH-
CTBE.

VYpaBHeHUE OKpPYKHOCTH, cephbl, II0CKOoCTU. PaccTositnue mMexay Toukamu. Jlei-
CTBUSI CBEKTOPAaMH, 33JIaHHBIMU KOOpAMHaTaMH. CKaJIIpHOE IPOU3BEICHUE BEKTO-
poB. BekTopHOEYypaBHEHHUE NMPSIMOU U TIOCKOCTH. VICIIOIb30BaHWE BEKTOPOB IPHU
JI0KA3aTEIbCTBE TEOPEMCTEPEOMETPUH.

JIns BHEAyIUTOPHBIX 3aHATHN CTYAEHTaM HapsAy C PELICHUEM 3a1a4d U BBIIOJIHE-
HUSANPAKTUYECKUX 33JaHUM MOXKHO IIPEUIOKUTH TEMBI MCCIIEA0BATEIIbCKUX U pe-
(bepaTuBHBIXPAOOT, B KOTOPBIX BMECTO CEPUIl OTIEIBHBIX MEJKHUX 33/1a4 U YIPaK-
HEHUIl TMpeAnaraloTCSICIOKETHbIE 3alaHusi, TpeOyIoUIue IUTEIbHOU padoThl B
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paMKax OJHOW MaTeMaTHUYeCKOWCUTYaIluU. DTH TEMbI MOTYT OBITh KaK WHIAUBUIY-
AJIbHBIMH 33JJaHUSIMH, TaK U TPYIIIOBBIMUIJIS COBMECTHOTO BBIITOJTHEHHUS HCCIIEI0-
BaHUSI.

Ipumepnvie memor pepepamos (00Kk1a008), UCCIE008AMENbCKUX NPOCKIMOE

» HempepwiBHBIC Ap00H.

* [I[puMeHEeHHE CII0KHBIX MPOIICHTOB B dKOHOMHUYECKUX pacueTax.

» [TapaynenbHOE MPOCKTUPOBAHUE.

» CpenHue 3HaUY€HUS U UX IPUMEHEHHUE B CTATUCTHUKE.

* BekTOopHOE 3a1aHuE IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

* Clo)xeHne TapMOHUYECKUX KOJIeOaHUH.

* ['padpuueckoe perienne ypaBHEHUH U HEPABEHCTB.

* [IpaBuiibHBIE U MTOTYHPABHILHBIE MHOTOTPAaHHUKH.

» Konnueckue ceueHus: U MX NpUMEHEHUE B TEXHUKE.

* [Tonarue nuddepennmana u ero NPUIOKECHHUS.

» CxeMbl TOBTOPHBIX UCTIbITAaHUHN bepHyIu.

* UccnenoBanue ypaBHEHHU U HEPABEHCTB € TAPAMETPOM.

Copepxanue yyeOHoi rucuuiiinibl K<MATEMATHUKA»

Temamuueckuii naawn (218 uacos):

KoumnuectBo yacos
HanmenoBanue Teopernyeckni IIpakTUKyMBI
TeMblI MaTepuaj
1. BBenenue 2 -
2. PazBuTHE NOHATHS O YHCIIE
3. KopHu, crenenu, jorapugpmsol 4 4
4. OCHOBBI TPUTOHOMETPHUH 14 14
5. ®yHKnMu, UX CBOMCTBA U rpadpukn 19 19
6. Hauaja MaTeMaTH4eCKOI0 aHAJIHM3a 22 22
7. YpaBHeHHsI 1 HEPaBEHCTBA 30 30
8. DiieMeHTBhI KOMOMHATOPUKH 4 4
9. J1eMeHTbl MATEMaTHYeCKOH CTATHCTHKH 8 8
10. IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE 4 6
11. MHOrorpaHHUKH U TeJIa BpallleHUs 18 18
12. U3mepenne reoMeTpH4eCKUX BeJIUYMH 8 8
Htoro 139 139
Bcero 2178
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Conepxanue yaeonoi gucuurummabl «MATEMATUKA»

HaumenoBaHue pasjaeia

KoauuyecTBo 4ya-
COB Ha pa3jen

Camo-
CTOSI-
TeJlb-

Hasl
padora

Ayam-
TOpHAas
padora

TeMmbl pasgena

YpoBHHU
OCBOEHHUA

1 cemectp

Baeaenue.

Pa3BuTne noHsATUS O YHC-
Jie.
DJIEeMEHTHI
pHUKH.

1. JleiicTBUTEIBHEIC YHC-
na

KOMOHHATO-

Marematuka B Hayke, TEXHH-
K€, JKOHOMHKE, HH(pOpMAaIIH-
OHHBIX TEXHOJIOTHSIX U TMpak-
THYCECKO# aesTenbHOCcTU. Llenu
U 3aJ]a4i U3y4YEHUs MaTeMaTH-
KM TIPH OCBOCHHUU Mpodeccuit
CIIO u cnenuansuocteit CIIO.
IlonsTue JIEHCTBUTEIIEHOTO
yuciaa. MHOXKECTBA  YHCEI.
CBolicTBa JEeUCTBUTEIbHBIX
YHCe]l.

MeTon MaTemMaTHYeCKOW HH-
JYKITUH.

[IepecranoBku. Pa3memienus.
CoueTaHus

1,2

JlokasarenbcTBa YHCIIOBBIX
HEpaBeHCTB. JlemuMocTh 1ie-
abix  yucen. CpaBHEHHMs IO
MO0 m. 3aJadu C IeJo-
YHCJICHHBIMU HEU3BECTHBIMU

1,2

PazButne nonsaTus o unc-
ze.
ONeMEeHTbI
PHKH.
YpaBHEHHS 1 HEPABEH-
CTBa.

2. PanimonanbHbIe ypaB-
HEHUs U HEPaBEHCTBA

KOMOMHATO-

PanyonaneHble  BBIpaKEHHS.
®opmynsl 6mHOMa HploTOHA,
CYMMBI U Pa3HOCTHU CTENECHEN

2,3

Jlenenue  MHOTOWIEHOB €
ocratkoM. Anroput™m EBknu-
na. Kopenp MHorowiena. Teo-
pema be3zy. PanuoHnanbHbie
ypaBHeHusa. CHcTeMBl panuo-
HAJIBHBIX ypaBHeHUW. Panmo-
HalbHblE HepaBeHcTBa. Cu-
CTEMBbl PpaAlMOHAJIBHBIX YpaB-
HEHUI

MeToi WHTEpPBAJIOB PpPEIICHUS
HEpaBeHCTB.  PannoHaibHbIE
HepaBeHcTBa. Hectporue He-
paBeHcTBa. Cuctemsl paruo-
HaJIbHBIX HEPABEHCTB

2,3
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Kophu, crenenu, jgora-
pUQMBEIL.

DyHKIMHU, UX CBOWCTBA U
rpaduku

3.Kopens crenenu N.

[Tonsarue ¢ynkuum u e€ rpa-
¢uka. Oynknus y = x". Ilo-
HATHE KOpHs creneHu n. Kop-
HHM 4ETHOM M HEYETHOU CTere-
Hel. ApudMeTuyeckuii Ko-
penb. CBoiicTBa KOpHEH cTe-
nenn n. DyHkupa y = " x (x >
0). ®ynkumsa y = " x. Kopenb
CTCTIICHH n W3 HATYpaJbHOTO
gyrcna. CTeneHb ¢ paluoHalb-
HbIM TIOKa3zaTesnieM. CBoMCTBa
CTETICHU C PAIlMOHAIBHBIM T0-
KazaTelieM

2,3

Kopnu, crenenu, jora- [lonsaTue npenena mocnenosa- 1,2
pudMBI. TEJIbHOCTH.
Hayana maremartuuecko- CaoiictBa mnpezenos. becko-
ro aHaju3a. HEYHO YObIBaIOIasi reOMETpU-
4.CreneHb MOJIOKUTEIb- yeckas mnporpeccusi. Uucno e.
HOT'O YHUCIIA. [lonsTHe cTeneHu ¢ uppaunuo-
HaJbHBIM MoKa3aTenem. [loka-
3arenbHas QYHKIUS
Kopnu, crenenu, nora- [Tonsitue norapudma. Coii- 2,3
pudMBI. CTBa JIOTapU(PMOB.
DyHKIMHU, UX CBOICTBA U Hecsatuunbie gorapudmel. Jlo-
rpaduxu rapudmuyeckas GbyHKIUS.
5. Jlorapudmel Crenensble (yHKINU
YpaBHEeHUs 1 HEpABEH- [Ipocreitmme moka3aTeabHBIC 2,3
CTBa. YPaBHEHHS.
6.IlokazarenbHbIe U JIO- [Ipocreiimme  nmorapudmuue-
rapupMHUecKue ypaBHe- CKHE€ ypaBHEHUS.
HUS U HEpaBEHCTBA VYpaBHeHUs, CBOAAIIMECS K
IIPOCTEUIIMM 3aMEHOW HEU3-
BECTHOTO
[Ipocreiiimne mnokazaTenbHbIE 2,3
HEpaBEeHCTBA.
[Ipocreiimue  norapudmuye-
CKH€ HEpaBEHCTBA.
HepaBenctBa, cBopsmuecs K
MPOCTEUIINM 3aMEHOM Heus-
BECTHOTO
OCHOBBI TPUTOHOMETPHH. [Tonsitue yrna. Paguannas me- 1,2
7. TpUroHOMeTpUUYECKHE pa yrina. Onpezenenue cUHyca
bopMyIBI U KO cuHyca yriia. OCHOBHbIE
(bopMyIIBI 1S CUHYCa U KOCH-
Hyca yria. ApkCuHyc. ApPKKO-
cunyc. IIpumeps! ucnonb3oBa-
HUS apKCHHYCAa M apKKOCHHY-
ca. Dopmyiibl 11 apKCUHYCa U
ApPKKOCHHYCA.
Ornpezenenne TaHreHca U KO- 2,3

TaHTEHCa yIJia.
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OcHoBHBbIE (OPMYIIBI AJIS TaH-
reHCca U KOTaHIeHca yriaa Apk-
TaHI'€HC. APKKOTaHI'€HC.
IIpumepsr HCIIOJIb30BaHU
apKTaHIeHca U apKKOTaHIeHCa.
Kocunyc pa3sHOCTH M KOCHUHYC
CYMMBI JIBYX yrjiaoB. QopMyiibl
JUIsL apKTaHI'€HCa U apKKOTaH-
reHca

@opmyabl Uil JONOIHUTEIb-
HBIX YTJIOB.

CuHyC CyMMBI U CUHYC pa3HO-
CTH JIBYX YIJIOB.

CyMMa u pa3HOCTh CHHYCOB U
KOCHHYCOB

2,3

@opmyna Uit IBOMHBIX U IIO-
JIOBUHHBIX YIJIOB.
[IpousBeneHne CHHYCOB U KO-
CHUHYCOB.

DOopMyIIbI sl TAHTEHCOB

2,3

OCHOBBI TPUTOHOMETPUH.
DyHKIMU, UX CBOMCTBA U
rpadukH.

8. Tpuronomerpuueckue
byHKIIMN

OyHKIua Y=COSX. DyHKUUA
y=sinx. ®ynkuus y=tgx

1,2

OyHk1usa y=ctgx

1,2

OCHOBBI TPUTOHOMETPHUH.
YpaBHEHUsI U HEpaBeH-
CTBa.

9. Tpuronomerpuueckue
YpaBHEHUS U HEPAaBEH-
CTBa

[Ipocreitmme TpUrOHOMETPH-
YECKUE YPABHEHHS.
VYpaBHeHHUs, CBOISAIIMECT K
IIPOCTEUIIMM 3aMEHOW HEU3-
BECTHOI'O

2,3

[IpumeHeHnEe OCHOBHBIE TpHU-
TOHOMETPUYECKUX dhopmyn
JUISL peIlIeHUs] ypaBHEHUH.
OnHOpOoHBIE YpaBHEHUS.
[Ipocreiimme HepaBeHCTBA U1
cuHyca # KocuHyca. IIpo-
CTEMIINE HEpaBEHCTBA  JUIA
TaHT'€HCa U KOTaHIeHca

2,3

HepaBenctBa, cBoasmuecs K
MPOCTEUIINM 3aMEHOM Heu3s-
BECTHOTO. BBeneHue BCIomo-
raTeJpHOro yrjia. 3aMeHa He-
M3BECTHOTO t=SiNX+COSX.

1,2

JIeMeHTHI MaTeEMaTHYe-
CKOH CTaTUCTHKH.

10. BeposiTHOCTH COOBI-
TS

[TonsiTHe BepoOSTHOCTU COOBI-
Tusi. CBoOMCTBAa BEPOSITHOCTU
coObITHs. OTHOCUTETbHAS 4Ya-
CTOTa COOBITHUS

1,2

DJeMeHTEl MaTeMaTHye-
CKOM CTaTHUCTHKHU.

11. Yacrora. YcnoBHas
BEPOATHOCTh

YcnoBHas BeposTHOCTL. Hesa-
BUCHMEIE COOBITHS

1,2
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DJIeMEeHTEI MaTeEMaTH4E-
CKOU CTaTUCTHUKHU.

Marematuyeckoe OXHUIAHHUE.
CII0KHBII OIIBIT

12. Hacrora. Venosuas ®opmyna beprnymmu. 3akon 1,2
BEpPOSITHOCTb. Maremaru- GOJIBIINX YHCe
YecKoe 0XKHJIaHue. 3aKOH
0OJBIIMX YHUCET
I'eomerpus VYriibl U OTpe3KH, CBA3aHHBIE C 1,2,3
1.IToBTOpEHUE IIIaHU- OKPYKHOCTBIO
METpUH Pemienue TpeyronbHUKOB.
Teopembl Menenas 1 UeBbl.
Dmuric, runepbosa, mapadosna
Hrorosoe 3ansTue
AuHMA DnemMeHTapHbIe (QYHKIINU. 2,3
OYHKIINH, UX CBOWCTBA U Ob6nacTh onpeneneHus 1 00-
rpaduKy. JacTh U3MEHEHUS (PYHKIINH.
1. ®ynkuuu u ux rpadu- Orpanu4eHHOCTh (PYHKIIHH.
KM YETHOCTD, HEUETHOCTD, IEPU-
OJIMYHOCTH (DYHKITHIA.
AuHMA [TpomexyTku BO3pacTaHus, 2,3
OYHKIINH, UX CBOWCTBA U yObIBaHUS, 3HAKOMIOCTOSTHCTBA
rpadukH. u Hyau ysakuuu. Hccneno-
1.®ynkumu u ux rpaduku BaHHe (QYHKIMHA U TOCTpoOe-
HUE UX IpaUKOB IEMEHTap-
HbIMU MeTo/1aMi. OCHOBHBIE
crocoObl MpeoOpa3zoBaHUs
rpa¢ukoB. ['paduku pyHk-
U, CoNlepIKAIINX MOJTYJITH.
I'paduku coxkHBIX QYHKIMH
I'eomerpus [Ipeamer crepeomerpun. Ak- 1,2
2.Beenenue CHOMBI cTepeoMeTpun. Heko-
3.IlapannenbHOCTb Mpsi- TOPBIE CIIEICTBUS U3 aKCHOM.
MBIX U IUTIOCKOCTEH [MapannenbHbie TpsMbIC B
npocrpanctse. [lapamtens-
HOCTB TpEX npsaMbIX. [lapain-
JETHHOCTH MPSIMOH | TIIIOCKO-
ctu. CkperuBaronmecs mnpsi-
MblI€. YTJIbI C COHAMPABIIEH-
HBIMU CTOPOHAMU
AnHMA [TonsTue npenena GyHKIIUH. 1,2
DyHKIMHU, UX CBOWCTBA U OIHOCTOPOHHUE MPEETBI.
rpaduxu CsaoiicTBa nipeenoB GyHKINN
Hauana matematuuecko-
ro aHaJIu3a

1. ®ynkuuu u ux rpadu-
K1

2.Ilpenen ¢pyHKuMU U He-
HPEPHIBHOCTH
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I'eomeTrpus
3.IlapannenbHOCTD Tps-
MBIX U IUIOCKOCTEH.
4.IlepneHAMKYIIPHOCTh
HPSAMBIX U IIJIOCKOCTEN

VYron mexnay npsimeimu. [1a-
paIeNbHbIE MNIOCKOCTH.
CaolicTBa napajuiesbHbIX
mwiockocreil. Terpasap. [1a-
paienenumen. 3a1a4u Ha
ocTpoeHue ceuenui. Ilep-
NEHIUKYISIPHBIE IPSIMBIE B
npocrpanctse. [lapamiens-
HbI€ NPSAMBbIE, IEPIICHIUKY-
JISIPHBIE K TUIOCKOCTH

2,3

AuHMA [TonsaTHE HEPEPBIBHOCTH 1,2
DyHKIMHU, UX CBOWCTBA U ¢dbyakuu. HenpepbIiBHOCTH
rpaduku 3JIEMEHTAPHBIX (YHKIIHM.
Hauvana maremarnyecko- PaspriBHBIE hyHKIIMH
ro aHajau3a
2.Ilpenen pyHkunu u He-
MIPEPHIBHOCTh
['eomerpus [Ipu3Hak nepneHANKYIIPHO- 2,3
4.1lepnieHAUKYIAPHOCTh CTH IPSIMOM U INTIOCKOCTH.
MPSAMBIX U ITOCKOCTEMN Teopema o mpsMOM, MEpIICH-
JUKYJISIPHOU K TUIOCKOCTH.
Paccrostaue oT TOUKH 11O
TIockocTh. TeopeMa o Tpéx
NEPIEHANKYIIApax. Yol
MEXy IPSIMOM U MJII0CKO-
CThI0. /IByrpaHHBbIi yroJl.
[Ipu3Hak nepneHuKyIsapHO-
cTu IBYX miockocrei. [ps-
MOYTOJIbHBIN NapaJuIeIeIu-
neq. TpéxrpaHHbIA yroi.
MHororpassslii yroiu
AnHMA [TonsiTne obpatHON QyHKUIMU. 1,2
DyHKINH, UX CBOUCTBA U B3anmHo-o0patHbie QyHK-
rpadukH. uuu. OOpaTHbIE TPUTOHOMET-
3.06paTHbIe QyHKIUH puueckue pyakiuu. [pume-
PBI UCIIOJIB30BAaHUS OOPATHBIX
TPUTOHOMETPUUYECKHUX (PYHK-
Ui
I'eomeTpus [lonsTHE MHOTOTpAaHHUKA. 2,3
4.1lepneHIMKYIAPHOCTH I'eomerpuueckoe Teno. Teo-
MPSAMBIX U IIOCKOCTEM. pema Ditnepa. [Ipuzma
5.MHOrorpaHHuKH
AnHMA [Tonsarue npousBoaHoil. IIpo- 2,3
Hauvana maremarnyecko- n3BoJHas cyMMbl. [IpousBon-
ro aHaJIn3a Has pasHoctu. Henpepsi-

4 TlpousBoaHas

HOCTb (DYHKIIUU, UMEIOIIEH
npousBoaHy. Juddepenmu-
an. [IpousBonHas mpoussene-
Hus. [Ipon3BogHas 4acTHOrO.
[Ipou3BoiHbIE 37IEMEHTAPHBIX
¢ynkuuit. [IpousBoanas
cnoxuoi dynknuu. [Tpons-
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BOJIHAsi 00paTHOM HYHKIIUU

I'eomerpus IIpocTpancTBEeHHAs Teopema 2,3
4.1lepneHAUKYISIPHOCTD [Mudaropa
IPSIMBIX U IIJIOCKOCTEN.
5.MHoOrorpaHHuKu
AnHMA MakcumMyM 1 MUHUMYM 1,2,3
Havana maremarnuecko- ¢byHKkuMU. YpaBHEHHE Kaca-
ro aHajau3a TenbHOU. [IpubmmkEHabIe
5.Ilpumenenue nmpous- BbIYMCIIeHUS. Teopema o
BOJHOH CpeaHeM
I'eomeTpus [Mupamuna. IlpaBunpHas nu- 2,3
5.MHororpaHHuKu pamuaa. YcedéHHasi nupamu-
Ja.
AuHMA Bospacranue u yObiBaHue 2,3
Hauvana maremarnyecko- ¢bynkuuu. [IpousBoaHbIe
ro aHaJIn3a BBICILIMX MOPSIIKOB. BhImyk-
5.Ilpumenenue npous- J0CTh rpaduka GyHKINH.
BOJHOMN OkeTpeMyM (QYyHKIMH C eIUH-
CTBEHHON KpUTHYECKON TOY-
KOH. 3a71aun Ha MAaKCUMYM U
MUHUMYM
I'eomerpus CumMMeTpust B IPOCTPAHCTBE. 1,2
5.MHoOrorpaHHuKu [ToHsiTHE TPAaBUIIBHOTO MHO-
rorpaHHUKa. DJIEMEHTHI CUM-
METPUHU IPABUIBHBIX MHOTO-
I'PaHHUKOB
AnHMA AcumnToTsl. [[po6HO- 1,2,3
Hauana marematnuecko- nuHenHas Qyukmus. [loctpo-
ro aHanu3a eHue rpa@uKoB GyHKIHIA ¢
5.Ilpumenenue mpous- IIPUMEHEHHUEM ITPOU3BOTHOM.
BOJHOM ®Dopmyna u psan Teinopa
I'eomerpus [TonsiTue BexTopa. PaBeHcTBO 1,2,3
6.BexTopsl B mpocTpas- BEKTOPOB. CI10’KE€HUE U BbI-
CTBE. ynuTaHue BeKTopos. Cymma
HECKOJIbKUX BEKTOPOB.
YMHOX€EHNE BEKTOpa Ha YHC-
no. KomiutanapHble BEKTOPBI.
[IpaBuio napannenenunena.
PasnosxeHne BeKTOpa 1o TpEM
HEKOMIUTAHAPHBIM BEKTOPaM
AuHMA [Tonsatue nepBooOpa3HON. 1,2
Havana marematnuecko- 3ameHa nepemeHHou. MHTe-
ro aHaJIn3a TPUPOBAHME IO YACTSIM.
6.[1epBooOpazHas 1 uH-
Terpal
I'eomerpus [IpssMoyronbpHas cucrteMa Ko- 1,2
7.Merton KOOpAUHAT B OpAMHAT B IIPOCTPAHCTBE.
MPOCTPAHCTBE. Koopaunatsl Bektopa. CBsi3b

MEXy KOOpAMHATAMHU BEKTO-
POB ¥ KOOPJIMHATAMHU TOYKH
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AnHMA [Tnomanb KpUBOIMHEHHON 1,2,3
Hauana marematudecko- Tpaneunu. OnpenenéHHbIi
ro aHaJIu3a unTerpai. [pubmkénnoe
6.IlepBooOpaznas u uH- BBIYHCIIEHUE ONPEAEIEHHOTO
Terpail MHTerpaja
I'eomerpus [Ipocreiimume 3axadu B KOOp- 1,2
7.MeToa KOOpJIUHAT B JIMHaTaX. YTOJ MEXIy BEKTO-
MIPOCTPAHCTBE pamu. CkansipHO€ MPOU3Be-
JieHre BEeKTOpoB. Brruncie-
HUE YTII0B MEXAY MPSMBIMU U
IJIOCKOCTSIMU
AuHMA ®opmyna HeroToHa- 1,2
Hauana matrematnuecko- Jletitbauna. CBolicTBa ormpe-
ro a”Hajausa nenéHHoro uHrerpana. [pu-
6. [IlepBooOpa3Has u uH- MEHEHHE ONpPeIeIEHHBIX H-
Terpai TErpajioB B TEOMETPUUECKHUX
u ¢pusnyeckux 3anaqax. [lo-
HaTHe AudQepeHInanbHOTO
ypaBHEHUs. 3aJ1a4uu, TPUBO-
nsmme K quddepeHnuaib-
HBIM YPaBHEHUSIM
I'eomerpus LenTpanbHas cuMMeTpus. 1,2
8./IBrkeHus Ocesas cummeTtpus. 3ep-
KasibHasg cummerpus. [lapai-
nenbHBIN nepeHoc. [Ipeodpa-
30BaHUeE N0100us
AnHMA PaBHOCHIIBHBIE TTpe0Opa3oBa- 2,3
YpaBHEHUS U HEPABEH- HHS ypaBHEHUW. PaBHOCHIIB-
CTBa HBIE TPe0Opa3OBaHus HEpa-
7.PaBHOCWJIBHOCTD YpaB- BEHCTB
HEHUW U HEPAaBEHCTB
I'eomeTpust [MonsTre mumuHapa. [ho- 2,3
9.lnnunnp, KOHYC, ap 11a/1b MOBEPXHOCTH LIWJIUH]IpA
AnHMA [lonsTue ypaBHEHUs- 2,3
VYpaBHeHUs 1 HEPABEH- cnencteusi. Bo3Benenue
CTBa ypaBHEHUS B YETHYIO CTe-
8.YpaBHECHHS-CIICICTBHS nenb. lloTeHumpoBanue yo-
rapuMUYECKUX YPAaBHEHHH.
Hpyrue npeobpa3oBaHus,
MPUBOSIINE K YPABHEHUIO-
cneacteuio. [Ipumenenue He-
CKOJIbKUX TIPeoOpa3oBaHui,
MPUBOSIINX K YPaBHEHHUIO-
CJIEJICTBHIO
I'eomeTpus [TonsiTue konyca. ITnomanp 2,3
9.Ilununzap, KOHyC, 11ap IIOBEPXHOCTU KOHYCa. Yce-
YEHHBI KOHYC
AunHMA Pemienue ypaBHeHu# ¢ no- 1,2
YpaBHEHUS U HEPABEH- MOIIBIO CUCTEM. Y paBHEHUS
CTBa Buga f(ex(Xx))= f(£(X))

9.PaBHOCHIIBHOCTD ypaB-

Penienue HepaBeHCTB ¢ MO-
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HEHUI 1 HEPABEHCTB CH-

MOIIBIO CUCTEM.

CTeMam HepaBenctra Buga
f(a(x)) > £ (B(x)
I'eomerpus Cdepa u map 2,3
9.lununnp, KoHyC, ap
AuHMA Bo3sBenenue ypaBHeHuUs B 12
YpaBHEHHUs U HEPABEH- N
YETHYIO CTCTICHD.
c1Ba YMHOXEHNE ypaBHEHMS Ha
1O.PaBHOvCHJILHOCTb byHKIHIO.
YPaBHCHHH Ha MHOMC- Jpyrue criocodsl npeodpaszo-
crBax BaHUs ypaBHEHUM.
[IpuMeHeHHne HECKOIBKUX
npeoOpa3oBaHUA.
YpaBHEHUS C IOMOJTHUTENb-
HBIMU YCIIOBHUSIMHU.
I'eomerpus VYpasuenue chepsl. Banm- 1,2
9.lununap, KOHyc, 11ap HOE pacroyioxeHue chepsl u
mockocth. KacarenbHas
IUIOCKOCTH K cdepe. [nomans
cdepsl. Bzanmuoe pacmoso-
xeHue cepsl U mpsiMon
AnHMA OcHoBHBIE TTOHATHA. BO3Be- 2,3
YpaBHEeHHS U HEPABEH- JICHIEe HEPaBEHCTBA B YETHYIO
CTBa creneHb. Bo3Benenue Hepa-
10.PaBHOCHIIBHOCTD HE- BEHCTBA B YETHYIO CTETICHb.
PaBEHCTB Ha MHOXKECTBAX YMHOXEHHE HEpaBeHCTBA Ha
¢bynkuuu. [Ipyrue npeobpa-
30BaHUs HepaBeHCTB. [Ipume-
HEHHUE HECKOJIbKUX Mpeodpa-
3oBaHuil. HepaBeHncTBa ¢ fo-
MOJTHUTENLHBIMH YCIIOBUSIMHU.
Hecrtporue HepaBeHcTBa
I'eomerpus Cdepa, BrcaHHas B IUINH- 1,2
9.1lunuHap, KOHYC, TIap JPUYECKYIO TIOBEPXHOCTD.
Cdepa, BrricanHas B KOHUYE-
CKYIO TOBEpXHOCTb. CeyeHus
WJIAHIPUYECKON TTOBEPXHO-
ctu. CeyeHnss KOHUYECKOM
MMOBEPXHOCTHU
AnHMA YpaHenus ¢ Mmoayisimu. He- 2,3
YpaBHEHHs U HEPABEH- paBeHCTBa ¢ MOAYIsIMU. Me-
CTBa TOJT MHTEPBAJIOB JIJIS HETIpe-
11.MeToa mpoMeKyTKOB PBIBHBIX (DYHKIIHIA
JUIsl ypaBHEHHM U Hepa-
BEHCTB
I'eomeTpus TToustue 06béMa. O0BEM 2,3

10.00BEMBI TEN

IIPSIMOYTOJIBHOI'O Iapajiiese-
nurena. O0BEM IpsiMOid
IIPU3MBL.
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AnHMA Hcnones3oBanue obmacrei 1,2
YpaBHEHHUs U HEPABEH- CYIIECTBOBaHMSA ()YHKIIHIA.
ctBa 12.Mcnons3oBanue Hcnonws3oBanue HeoTpULa-
CBOWCTB (PyHKLHUH MPU TesnbHOCTH yHKUMH. Wc-
pelieHnun M0JIb30BaHUE OTPAHUYCHHO-
cTH (QYHKIMH
I'eomerpus Brraucienne 006EMOB TEII C 1,2
10.06bEMBI TEN nomoInkko uaTerpana. O0bEm
HAKJIOHHOM NMPU3MBI.
AnHMA PaBHocuinbHOCTE cucTeM. CH- 1,2
VYpaBHEeHUs U HEPABEH- cTema-ciencTsue. Meroj 3a-
CTBa MEHBI HEU3BECTHBIX.
13.Cucremsbl ypaBHEHUH ¢ Paccyxnenus ¢ 4ucioBbIMU
HECKOJIbKUMH HEU3BECT- 3HAYCHUSMU TIPU PEIICHUH
HBIMH CUCTEM ypaBHEHUU
I'eomeTpus O0béM mmuHIpa. O0BEM 2,3
10.06bEMBI TeI KOHYycCa
AuHMA YpaBHEHUS ¢ TApaMETPOM. 1,2
YpaBHEHHS U HEPABEH- HepasenctBa ¢ mapameTpom.
CTBa. Cucrembl ypaBHEHUH ¢ nlapa-
14.YpaBHeHus1, HepaBeH- METPOM. 3a/1a4u C YCIOBUSIMHU
CTBa U CUCTEMBI C IIapa-
METPOM
I'eomerpus O6béMm mapa. O0BEMBI mIapo- 1,2
10.06bEMBI TEN BOT'O CETMEHTA, 1IapOBOT0
CJIOS M IIAPOBOT'O CEKTOpA.
[Tnomane chepor
AnHMA Anrebpanueckas Gpopma u 1
PazButue nousatus o urc- reoMeTpHuyecKas HHTepIpe-
7e. TaIUsl KOMIUIEKCHBIX YHCET.

15. KoMIuiekcHble ynciaa

Tpuronomerpuueckas popma
KOMILJIEKCHOT'O YHCIIa.

Kopuu MHOrounenos. [loka-

3arenbHas popMa KOMILIEKC-
HOT'O YuClIa

AuHMA
I'eomerpus

[ToBTopenue. Iloaroroska k
9K3aMeHy

Hna xapakmepucmuku YpoeHs O0C80€HUs Y4eOHO020 Mamepuana UCNONb3VIOMCs Cledyioujue

0bo3HaYeHus:

1 — o3naxomumenvHulii (y3Hasanue paree u3y4eHHvIX 00bEKMO8, CEOUCMSE);

2 — penpoOYKmMusHblll  (8bINOJIHEHUE OesmelbHOCmU Nno  0bpasyy,

PYKOBOOCMBOM)

UHCMPYKYUU Ui  noo

3 - l’lpO()meu@Hbllz (nﬂaHupoeaHue u camocmosAameilbHoe 6blnOJIHEHUE deﬂmeﬂbuocmu, peuienue

npooOIeMHbIX 3a0a4)
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YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIE-
YEHUE ITPOI'PAMMBbI

Kadenpa maremaTukn M METOOMKM €€ IIPENOJAaBaHUS paclojaraeT MaTepUallbHO-
TEXHUYECKOH 0a30H, obOecreynBaromeil mpoBeIeHUE BCEX BHJIOB JUCHUIUIMHAPHONW U MEXKIHUC-
LUIUIMHAPHON MOATOTOBKH, IPAKTUYECKON U Hay4YHO-UCCIIEA0BATENILCKOM paboThl 00yJaromuX-
Csl, IPETyCMOTPEHHBIX y4eOHBIM IJIAHOM BY3a U COOTBETCTBYIOLINX JACHCTBYIOLUIMM CAaHUTAPHBIM
Y IIPOTUBOIIOKAPHBIM IIPaBUJIAM U HOpMaM.

B npenopaBaHuKM MOXKET MCIOJIB30BAThCS BHUIEO-, AYAHMOTEXHHKA, KOMIIBIOTEPHI, MYJlb-
TUMEIUIHbBIE CPEACTBA.

B yactHOCTH, B ayquTOpUAX (YHKIMOHUPYET CTAllMOHAPHBIE MYJIbTUMEINA-TIPOEKTOp. B
Ka4yecTBE MaTepHaIbHO-TEXHUYECKOr0 00ECHEeUeHUs] AUCLUILIMHBI HCIIONIB3YEeTCS KOMIIBIOTEP
JUISL IEMOHCTpALMU WILTIOCTPATUBHOTO MaTepuaa, a TakKe KOIMPOBaIbHOE YCTPOUCTBO JJis TH-
pa’kMpOBaHMsI pa3JaTOYHOIO MaTepUaa.

PEKOMEHIAYEMAS JTUTEPATYPA
OcHoBHas

1. Maremaruka: anrebpa ¥ Hadyaja MAaTEMaTHUYECKOTO aHAIM3a, T€OMETPHUS
:Anrebpa ¥ Havasia MaremaTuyeckoro aHanmuza. 10 kmacc: Yueb. nns oOie-
oOpa3oBar. opranuzauuii: bazoBeiii u yriny6n. yposuu / FO. M. Konsrun, M.B.
TkaueBa, H. E. ®enoposa, M. U. lllabynun. - 5-¢ uzn. - M. : IIpocseie-Hue,
2018. - 384 c. : un. - ISBN 978-5-09-055081-9 : 503-00. - Tekcr (Bu-
3yaJIbHBIN ):HEMOCPEACTBEHHBIN.

2. Marematuka : anreOpa U Hayajga MaTeMaTHUYECKOTO aHaIu3a, TeOMeT-
pusi.'eomerpusi. 10-11 kimaccel: yaeOHUK g 00IIe00pa30BaTENbHBIX OpraHU3a-
1uii: 6a3oBbld u yriyosnennsii ypoBau / JI. C. Atanacsan, B. @. byry3os, C.b. Ka-
nomries, J. I'. [lo3nsk. - Mocksa : [Ipocsemenue, 2020. - 287 c. : wi. -(MI'Y -

mkone). - ISBN  978-5-09-073883-5 : 586-00. - Tekct (Buzyaib-
HBII ):HEMOCPEACTBEHHBIM
3. Maremaruka: anrebpa ¥ Hadyaja MaTEMaTHYECKOIO aHAIW3a, T€OMETPUS

:Anrebpa ¥ Havajsla MaremaTuyeckoro aHanmuza. 10 kmacc: Yueb. s oOie-
oOpa3oBar. opranuzauuii: bazoBeiii u yriy6a. yposuu / FO. M. Konsrun, M.B.
Tkaue Ba, H. E. ®¢é nmoposa, M. U. [llabynun. - 8-¢ uzn. - M. : [IpocBemie-aue,
2020. - 384 c. : mn. - ISBN 978-5-09-075569-6 : 550-00. - Tekct (Bu-
3yaJbHbIN ):HEIOCPEICTBEHHBIM.

4. Maremartuka: anredpa ¥ Hayaja MaTEeMaTHYECKOTO aHaIu3a, TeOMETPUS

:Anre6panHayazaMmareMaTudeckoroananusa. 1 1kmace: Yaeb.is001e-o6pasosar. op-

ranu3anuit: bazosslit 1 yray6s. yposuu / 0. M. Konsrun, M.B. Tkaue Ba, H. E. ®é noposa, M.
. 1lladynauH. - 8-¢ m3a. - M. : Ilpocsemnie-ane,2020.-384¢.:nn.-ISBN978-5-09-074200-9:625-
00.-TekcT(BU3yanbHBIN): HEMOCPEICTBEHHBIH.

S. ArtanacsuJI.C.I'eometpusi10-

1 1knacc.bazoBbritnyrinyoineHHbIypoBHH. Y ueOHUK—M. . IIpocBeneHue (Cepu-
aMI'Y-mkose),2020.
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JlomotHUTE ILHASA

1. Byry3oB B.®. I'eomerpus 11 xmacc. Pabouas Tetpaap k yueo-
HUKY ATa-HacsHa.ba3oBeii u npoduibHBIypoBHU.- M.: Ilpocsermie-
Hue(Cepust MI'Y-mmkone),2020.
2. llleneneBa FO. B. Anre6pa n navana anammsa 10 xmacc. Tema-
TUYEeCKUEeTeCThl. bazoBpIUTIPOPUITBEHBIITYPOBHU—
M.:IIpoceemienne(CepustMI'Y -mikosne),2020.

3. Hukonwckuii C. M. Anrebpa 1 Havana aHainuza, reometpus 11

kiacc.YueOnuk. ba3oBeiil u yriayOneHHbI ypoBeHb. - M.: TIpocBemienue
(Cepus MI'Y-mkorne),2020

IIporpammHoe o0ecnieuenue u UHTepHeT-pecypcehI:

HNuTepHer-pecypcsl

Ne Ccebliika Ha MHGOPMALMOHHBIN pe- HaunmenoBanmue paspa- JocTrynHocrh
o\ cype 00TKM B 3JIEKTPOHHOM
dopme
1. http://www.biblioclub.ru DJIEKTPOHHO- Perucrpanus 4yepes
OnbnamoTeyHasi cucremMa J1000i YHHBepcUTeT-
(3BC) YHuBepcurTercKas cKuii komnbTEp. B
0MO0JIMOTEeKA OHJIAMH naJbHeHIeM HH-
JMBUIYaJbHBIH He-
OrpaHMYeHHBbIH J0CTYN
M3 JIK00I TOYKH, B KO-
TOPOii UMeeTCs T0CTYI
Kk cetu UHTEpHET
2. http://www.oim.ru Me:xkayHapoaHBIH HAy4- NuanBuayaabHblil He-
HBIH megarorn4eckni OrpaHMYEeHHBIH J0CTYI
JKypHaJI U3 110001 TOYKH, B KO-
TOPOii UMeeTCs T0CTYI
Kk cetu MHTEpHET
3. http://www.elibrary.ru HayuHast 31eKTpoOHHAast NuauBuayaabHbIil He-
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http://www.biblioclub.ru/
http://www.oim.ru/
http://www.elibrary.ru/

onoéJaMoTEKA

OrpaHUYeHHBI J0CTyN
M3 J1000# TOUKH, B KO-
TOPOil UMeeTCs J0CTYI

Kk cetu UHTEpHET

http://sibrc.tsu.ru/modules.php?m=1

Oo0pa3zoBaTenbHbIE pecyp-

Chbl

NuauBuayanbHbIA He-
OTrpaHMYEHHBIH J0CTYN
H3 J1000i TOYKH, B KO-
TOPOil UMeeTCs J0CTYI

Kk cetu UHTEepHeT

http://www.pedlib.ru/

Ilemaroruueckasi 0M0.1M0-

TEKa

NuauBuayanbHbli He-
OrpaHMYEHHBbIH J0CTYIl
M3 JIK00I TOYKH, B KO-
TOPOii UMeeTCs 10CTYI

Kk cetu UHTEepHeT

http://iwww.nlr.ru/

Poccuiickast HAaMOHAIb-

Hasl OU0JIHOTEKA

NuauBuayanbHblid He-
OrpaHMYEeHHBbIH J0CTYIl
H3 J1000i TOYKH, B KO-
TOPOii UMeeTCs 10CTYyI

Kk cetu UHTEpHET

http://school.holm.ru/

HIkoabHbIi Mup. KaTaaor
o0pa3oBaTeJibHbIX pecyp-

COB

NuauBuayanbHbIN He-
OrpaHMYEeHHBbIH J0CTYIl
H3 J1000i TOYKH, B KO-
TOPO¥ UMeeTcs A0CTYI

Kk cetu UHTEpHET
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