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1. HOACHUTEJIBHAA 3AIIMCKA

1.1. O0mas xapakTepucTUKA y4eOHOH TUCIUIIIAHBI

[Iporpamma oprueHTHpOBaHA Ha JOCTUKEHUE CIETYIONTUX LIEeTEH:

o (popMupoBaHue NpeaCcTABJIEHNH 0 MaTEMAaTUKE KaK YHUBEPCATbHOM
S3BIKE HAYKH, CPEACTBE MOJICITUPOBAHMS SBICHHA W TPOIECCOB, 00 HACIX U
METO/IaX MaTEMaTHKH;

o pa3BuTHe JIOTUYECKOTO MBIIICHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXEHUS, A ITOPUTMUIECCKON KyIbTYPhI, KPUTHYHOCTH MBIIICHUS Ha YPOBHE,
HE00X0AUMOM J1J1s1 OyAy1Iel MpopecCUuOHAILHON EATeTbHOCTH, 1JIs1 POAOIHKEHUS
oOpa3oBaHus U CaMOOOpPa30BaAHMUS;

o OBJIAJIeHHEe MATeMAaTHYeCKMMH 3HAHMAMM W  YMEHHSIMH,
HEOOXOJIMMBIMU B TIOBCEHEBHOM KU3HU, JJII U3YUCHUSI CMEXKHBIX €CTECTBEHHO-
HAyYHBIX JUCIUIUIMH Ha 0a30BOM YpOBHE W JIHUCIMIUIMH TPOo(EeCCHOHATHLHOTO
LWKJIa, IJI MMOJy4YeHUs: 00pa3oBaHUsl B 00JIACTSAX, HE TPEOYIOMMX YIrIyOJIeHHOMN
MaTEeMaTH4YECKON TTOITOTOBKH;

o BOCIIUTAHME CpPEICTBAMH MAaTEMaTUKH  KyJbTYypbl  JIMYHOCTH,
MOHUMAHUSl 3HAYMMOCTH MAaTEMaTUKHU I Hay4YHO-TEXHUUYECKOro Iporpecca,
OTHOIIEHUS K MaTEeMaTHUKE KaK K 4YacTh OOIICYEIOBEYECKOM KYJbTYphbl 4Yepes
3HAKOMCTBO C HUCTOpHEH pa3BUTHUA MATEMAaTHUKH, SBOJIIOIUEH MaTEMaTUYECKUX
UJIEH.

OcHOBy TmporpaMMbl  COCTaBJISIET  COJEpXKAHWE, COTJIACOBAHHOE C
TpeboBaHusIMU  (perepaibHOTO KOMIIOHEHTAa TOCYJapCTBEHHOTO  CTaHJapTa
cpeaHero (ImoJiHoro) oduiero oopazoBanusi 6a30BOro YpOBHS.

B nporpamme yueOHbIN MaTepuan mpeacTaBieH B ¢opMe depeayroerocs
pa3BepTHIBAHUS OCHOBHBIX COJICPKATCIIBHBIX JIMHUM:

[ aneebpauueckas nuHusA, BKIIOYAIONIAS CUCTEMATH3aLMIO CBEIECHUU O
YHUCIax; U3yuYeHUe HOBBIX U 0000IIeHNE paHee U3yYeHHBIX onepaliil (BO3BeeHNE
B CTEIEHb, W3BJICUEHUE KOPHS, JIOTapu(MHUpPOBAaHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC W 0OpaTHBIC K HHUM); U3yYe€HHNE HOBBIX BHUOB YHCJIOBBIX BBIPAKEHUN U
dbopMys; COBEPIICHCTBOBAHHE TMPAKTUYECKUX HABBIKOB W BBIYUCIUTEILHOMN
KyJbTYphI, PACIIMPEHHE W COBEPIICHCTBOBAHUE alreOpanuecKkoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, W €ro TMPUMEHEHHWE K PEIICHUIO
MaTEeMaTUYECKUX U TMPUKIAJIHBIX 337124,

[l meopemuko-ynkyuonanbHas nunus, BKIIOYAIONIAs CUCTEMATH3ALUI0 U
pacIMpeHrue CBeICHU 0 (YHKIMSIX, COBEPIICHCTBOBaHUE TpadUueCKrX yMEHUMH;
3HAKOMCTBO C OCHOBHBIMHM HJCIMH M METOJaMH MaTeMaTHYECKOTO aHajau3a B
o0beMe, TO3BOJIAIONIEM HCCIEAOBaTh JJICMEHTapHbICe (QYHKIIMA | PEIiaTh
MPOCTEUIITNE TEOMETPUIECKHE, GU3MUCCKHUE U IPYTHE TPUKIIATHBIC 33a/1a4H;

) nunus ypasHeHmuii u HepaseHcme, OCHOBAaHHAs Ha IOCTPOCHUU U
UCCJIEIOBAHUM MATEeMAaTHUYECKUX MOJEJIEH, epeceKaroascs ¢ anredpanyeckon u
TEOPETUKO-(PYHKIIMOHAIbBHOM ~ JIMHMSIMH M BKJIIOYAlOlllasg  pa3BUTHE U
COBEPIIICHCTBOBAHUE TEXHHUKH alTeOpandecKux MpeoOpa3oBaHUMl ISl PEIICHUS
ypaBHEHUH, HEPABEHCTB WU CHUCTEM; (OPMHPOBAHHWE CIOCOOHOCTH CTPOUTH U
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WCCJIEIOBATh MPOCTEUININE MAaTEeMATHYECKUE MOJENH MPU PEIICHUN MPUKIATHBIX
3aJ1a4, 3a7a4 U3 CMEXXHbBIX U CTICIIMAIbHBIX TUCIHUILINH;

] eeomempuueckas nuHus, BKIIOYAIONIAS HArJISIAHBIC MPEICTABICHUS O
MPOCTPAHCTBEHHBIX (UTypax U U3yuyE€HUE UX CBOMCTB, (HOPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOT'O  BOOOpa)XEHUsS, PpPAa3BUTHE CIOCOOOB T'€OMETPUUYECKUX
U3MEPEHUI, KOOPJAUHATHOTO U BEKTOPHOTO METOJIOB JIJIsl PEIICHHSI MATEMAaTUYECKUX
U IPUKJIAJHBIX 33/a4;

1 cmoxacmuueckas jaunus, OCHOBAaHHAS HAa PA3BUTHUH KOMOWHATOPHBIX
YMEHUH, TPEACTaBICHUNA O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY>KaIOIIEro MUpA.

Pa3Butne copepkaTenbHBIX JUHUN COMPOBOXKIACTCS COBEPIICHCTBOBAHUEM
WHTEJUICKTYaTbHBIX W PEUYEBBIX YMEHHH IyTeM OOOTalIeHUsS MaTeMaTHYECKOTO
SI3BIKA, PA3BUTHUS JJOTHICCKOTO MBIIIJICHUSI.

Marematuka  sBisieTcss  (yHIAMEHTAJIbHONW  00IIeo0pa3oBaTeIbHOM
JUCHUTUIMHOM CO  CJIOKUBIIMMCST YCTOWYMBBIM  COJIEp)KaHUEM U OOIIUMU
TpeOOBAHUIMU K MOJTOTOBKE oOydaroniuxcs. Peanu3zanus oOmumx nenei u3ydeHus
MaTeMaTUKH TPATUIMOHHO (opMupyeTcs B UYEThIpEX HalpaBICHUSX —
MeToanueckoe (oOmiee mpeacTaBieHHe 00 HAESIX M METOJaX MaTeMaTHKH),
WHTEJUICKTYyallbHOE  pa3BUTHE,  YTWIMTAPHO-TIPArMaTUuecKoe  HampaBlICHUE
(oBrnajeHue HEOOXOJUMBIMU KOHKPETHBIMM 3HAHUSIMH M YMEHUSIMU) H
BOCIIATATEIILHOE BO3AEHCTBHUE.

[Ipodunuzanusa ueneil mMaTeMaTHYECKOro OOpa30BaHMsS OTpa)xaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3alMU YUYEOHOU AesATeNbHOCTU oOydarommxcs. s
MEeXHUYecKo20 U ecmecmeeHHOHAVYH020 Npoguisl 8bl00p ueneti cMmeuwaemcs 8
npazmamu4eckom Hanpaeienuu, npedycmMampusarouiem YCuieHue U paculupeHue
NPUKIAOHO20  Xapakmepa  U3V4eHusl  MAmeMamuru;  NpeumMyuleCmeeHHou
OpUeHMAYUYU HA ane0pUMMUYecKull cmuilb NO3HA8AMeNbHOU deamenvhocmu. Jns
T'YMaHUTAPHOTO U COIMAIILHO-DPKOHOMHYECKOTO Tpoduiieli Oojiee XapaKTepHBIM
SBJIIETCS] YCUJIEHHWE OOIIEKYJbTYPHOW COCTAaBISIONICH Kypca ¢ OpHEHTaIuell Ha
BU3YyalIbHO-O00Pa3HbII U JIOTUYECKHUI CTUIIN y4eOHOM paboThI.

N3yuenne MaTeMaTuKy Kak y4eOHOTO MpeaMeTa 00eCieYnBaeTCs:

— BBIOOPOM Pa3TUYHBIX TOIXO0I0B K BBEJACHUIO OCHOBHBIX TIOHSTHIA;

— ¢opMHpOBaHWEM CHUCTEMbl YYEOHBIX 3aJaHHi, O00ECTICUNBAIONTUX
3¢ (HEKTUBHOE OCYIICCTBICHUE BRIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

— oOoramieHueM CIeKTpa CTuWied Yy4uyeOHOW JAesATeTbHOCTH 3a CUeT
COTJIaCOBaHUS C BEAYIIUMHU JICSITCIBHOCTHBIMU XapaKTEPUCTHKAMU BBIOpAHHOM
npodeccun.

[TpodunbHas cOCTaBIAONIAsT OTpPaKaeTcs B TPEOOBAHHUAX K ITOATOTOBKE
0oOy4Jarommxcs B 4acTH:

— oO0mmell CcUCTeMbl 3HAHWI: COJEp)KATENbHbIE MPUMEPHl HCIIOIH30BAHUS
MaTEeMaTUYECKUX UACH U METOJ0B B IPO(ECCHOHATLHOM NEeITeTLHOCTH;

— yMEHHUU: pa3Iu4re B YPOBHE TPEOOBAHWM K CIIOKHOCTH MPUMEHSIEMBIX
QJIITOPUTMOB;




—  NPAKMU4ecKo20 UCNONb308AHUSA NPUOODEMEHHbIX 3HAHUL U YMEHULL:
UHOUBUOYATILHO20 V4eOHO20 ONbIMA 6 NOCMPOCHUU MAMmeMamuieckux mooeet,
8bINOJIHEHUU UCCIe)08AMENbCKUX U NPOEKMHbIX Pabom.

Takum o00pa3zom, mnOporpaMMma OpPUEHTUPYET Ha MPUOPUTETHYIO POJIb
MPOLIECCYATbHBIX XapaKTEPUCTUK Y4YeOHOM paboThl, 3aBHUCIIIHUX OT MPOGUIS
npoecCHOHANBbHON MOATOTOBKH, AKIIEHTHUPYET 3HAYEHUE TMOJYYCHUS OIbITa
UCIIOJIb30BAHUSI MAaTEeMAaTHKU B COJIEPKATEIBbHBIX U MPOPECCUOHAIBHO 3HAUMMBIX
CUTyallUsiX TI0 CpaBHEHUI0O C (HOPMaIbHO-YPOBHEBBIMH PE3YIbTATUBHBIMU
XapaKTEPUCTUKAMU 00yUYEHUSI.

[lepeuenp TeM B Kypce MaTeMaTHUKH SIBISIETCS OOIIMM JJIsl BCeX Mpoduuien
MOJTy4aeMoro mpodeccnoHanIbHOro 00pa3oBaHUs U MPU BCeX 00beMax ydeOHOTo
BPEMEHU HE3aBHCHMO OT TOTO, SIBJSETCS JIM MpeaMeT 0a30BbIM WIIH TPO(DHUIBHBIM.
[Ipensiaraempie B IPUMEPHOM TEMAaTHYECKOM IUIAHE pa3Hble 00BbEMBI YUEOHOTO
BPEMEHHU Ha U3y4YEHUE OJHOW M TOW K€ TEMBbl PEKOMEHAYETCS HCIIOIb30BATh IS
BBITIOJIHEHUS PA3JIMYHBIX YU€OHBIX 3a7aHuil. Tem caMbIM pa3nuuus B TpeOOBAHUSAX
K pe3yJibTaTaM O0ydeHHUs MPOSBITCS B YPOBHE HAaBBIKOB IO PEIICHUIO 33/la4y U B
OTIBITE CAMOCTOATEIBHON PAOOTHI.

B mnporpamme kypcusom BBIAEIEH MaTepuai, KOTOPBIA NpPU H3YYEHUU
MaTEeMaTHUKH U Kak 0a30BOro, U Kak Mpo(HILHOrO y4eOHOTo MpeaMeTa KOHTPOIIIO
HE TOJJICKHUT.

[TPUMEPHOE COJIEP’)KAHUE YYEBHON JUCIUTIJIMHBI

BBenenue

MaremaTuka B HayKe, TEXHUKE, SdKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTHSIX
U TIPAKTHYECKOM JesaTenbHOCTU. llenm W 3amadym W3ydeHHsT MaTEMaTHKHA B
YUpPEXKACHUSAX CpPeAHEro npodeccuoHaIbHOro 00pa3oBaHus.

AJITEBPA

Pa3BurHe NOHATHS 0 YUCTE

Ilenbie m panuoHalbHBIC yuciaa. JlelcTBuTenbHbIe uncia. [IpubanxeHHbIe
BbIUUCICHUS. [Ipubnudsicennoe 3nauenue 8eIuyunbl U NOSPeuHOCMU RPUOIUIHCEHULL.

Komnnexcnuie uucaa.

KopHu, crenenu u Jiorapugpmsi

Kopnu n crenenn. Kopau HatypaibHOM CTENEHU U3 YKCIAa U UX CBOMCTBA.
CreneHn ¢ panMOHAIBHBIMM IOKa3aTeNsiMH, HMX cBoicTBa. CreneHu ¢
JNEUCTBUTENBLHBIMU TOKa3aTesiMu. Cgoticmea cmeneHu ¢ OeucmeumenbHbiM
noxasamenem.

Jlorapudm. Jlorapudm uucna. OcHosnoe nozcapugpmuueckoe moxcoecmao.
Hecsatuunble U HartypanbHble Jorapudmel. [IpaBuna aeiicTBuil ¢ norapupmamu.
Ilepexoo k Hosomy ocHo8aHUIO.

[IpeoOpazoBanne  anreOpauvdecKux  BBIPAKCHHI. [IpeoOpazoBanue
palMOHABHBIX, HMppalHOHATBHBIX CTETICHHBIX, MOKa3aTEIbHbBIX 151
JorapuMUYECKUX BBHIPAKCHU.

OCHOBBI TPHTOHOMETPHUHU



Pannannasa mepa yrna. BpamarensHoe nukenne. CHHYC, KOCUHYC, TAHT€HC
U KOTaHreHc uucia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYJIBI
npusegeHus. CHHYC, KOCHHYC M TaHI'€HC CYMMBI U Pa3HOCTH JIBYX yriioB. CHHYC U
KOCHUHYC JIBOMHOTrO yria. @opmynvl nonogunno2o yaia. Ilpeobpaszosanue cymmbl
MPULOHOMEMPUYECKUX (DYHKYULL 8 NnpouzgedeHue U Mnpousseoenuss 6 CYMMY.
Buipaoicenue  mpuconomempuueckux @QyHKyuil uepe3 MaHSeHC NOJI0BUHHO2O
apeymenma. IIpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.

[Ipocrenmmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenne
TPUTOHOMETPUYECKUX  ypaBHEHUU.  [lpocmeuwiue  mpuconomempuieckue
Hepagencmeda. Apkcunyc, apKKOCUHyc, apKmaHsenc 4ucia.

DYyHKUMH, UX CBOICTBA U I'PaQuKH

Oynkuuu. O01acTh ONpeaeIeHUs] U MHOXECTBO 3HAUYECHUI; TpaduK QyHKIIHH,
nocTpoeHue rpaduKoB GyHKINN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH.

CaoiicTBa (byHKIMH: MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, MEPUOAMYHOCTb. I[IpoMeXyTKH BoO3pacTaHUsl U yObIBaHUS,
HauOosblllee M HauMEHblIee 3HaueHus, TOYKM OKcTpeMyma. ['paduueckas
uHTeprperanus. [Ipumepsl pyHKIMOHATBHBIX 3aBUCUMOCTEN B pealIbHBIX MpoLieccax
Y SIBJICHUSIX.

Oo6parnbie pyHkiuu. Obaacms onpedeneHus u 0061acme 3Ha4eHull 00pamHou
@ynrxyuu. I'paduk 0OpaTHON QYHKIIUH.

Apudpmernueckne onepaund Haa QyHkuuaMmu. CroxHas — QyHKUUA
(KOMMO3UITHA).

Crenennslie, NoKasareJjbHbIe, JorapupmMuyeckue U
TPUTOHOMeTPUYecKHe (PYHKIHNHU

Omnpenenenus QPyHKIMMA, UX CBOWCTBA U TpaUKH.

Obpamuvie mpuzoHomempuieckue GyHKYuu.

[IpeoOpazoBanusi rpadukoB. IlapannenbHbli  TEPEHOC, CUMMETPUS
OTHOCUTEJIBHO OCEH KOOPAMHAT U CUMMETPHUSl OTHOCHTEJIBHO Hayaja KOOpJWHAT,
CUMMETPHUSI OTHOCHUTEJIBHO TMPSMOM Y=X, pacTsHKEHUE M CXKaTHE BJIOJb OCEH
KOOpJIMHAT.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

[TocnenoBarenpHocT.  CrocoObl  3alaHUsi W CBOMCTBA  YHCIIOBBIX
MOCJIEIOBATEIbHOCTEM. Ilonamue 0 npeoenre  NOCIE008AMENLHOCHIU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIE008AMeNbHOCHIU.
CymMupoBaHue nocliieioBaTenbHocTel. beckoHeuHo yObIBaroIasi reomeTpruueckas
IIPOTpeECCHs U €€ CyMMa.

Ilonsamue o nenpepuvligHocmu yHKyuuU.

[IpousBoanas. IlonsiTue o Mpou3BOJHON (PYHKIMHU, €€ TEOMETPUUYECKHUN U
bu3nyeckuil cMpici. YpaBHEHUE KacaTeabHOU K rpaduky pyHkuuu. [IponzBoaHbie
CYMMBI, pPa3HOCTH, IPOM3BEIEHHs, 4YacTHOro. IIpom3BOJIHBIE OCHOBHBIX
arieMeHTapHbIX QyHKIui. [[puMeHenne npon3BoAHON K UCCIETOBAHUIO (PYHKITHHN U
IOCTPOEHUIO TpadukoB. [Ipouzsoousvie o0Opamnou QYHKYUU U KOMNOIUYUU

@dyHryuu.



[Ipumepsl HWCIIONB30BaHHUS NPOU3ZBOAHOM JUISI HAXOXKICHUA HAWIYYIIErO
pelleHNs] B NPUKJIAAHBIX 3ajadax. Bropas mpous3BoAHAas, €€ T€OMETPUYECKUN U
busnueckuit cmpici. [IpumMeHeHne NPOU3BOAHOM K MCCIEHOBAHUIO (DYHKIMN U
nocTpoeHuto TrpaduxkoB. HaxoxxaeHue CKOpOCTH Il Mpollecca, 3aJlaHHOTO
dbopmyioi u rpaduKoMm.

[lepBooOpasnast u unTerpain. I[IpuMeHeHne onpeneeHHOr0 UHTerpaia s
HaxO0>JICHUS TUIOIIAIM KpUBOJMHEHHOM Tpaneunn. @opmyna Herorona-JleliOHura.
[Tpumeps! puMEHEHUST HHTErpaja B GU3UKE U TEOMETPHUH.

YpaBHeHUS U HEPABEHCTBA

PaBHOCHMIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

PannonanbHbie, nppallMOHANBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUUYECKHUE
ypaBHEHUST W cuUcTeMbl. OCHOBHBIE TPUEMBl HX pEIICHUS (Pa3IoKEHHUE Ha
MHO>KHUTEJIN, BBEJICHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, TPaUUEeCKUIl METO).

PanmonanbHbie, MppallMOHANIBHBIE, IOKA3ATEIbHBIE U MPULOHOMEMPUYECKUE
Hepagerncmea. OCHOBHBbIE TpPHUEMBbl HMX penieHusa. Vcnoib30BaHHE CBOWMCTB U
rpaduKoB QYHKIIUHN MPU PEUICHUU YpaBHEHUN U HEPaBEHCTB. MeTO]] UHTEPBAJIOB.
N300pakeHre Ha KOOPJIMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU U
HEPABEHCTB C JIBYMS [IEPEMEHHBIMU U UX CHUCTEM.

[IpumeHeHne MaTEMaTUYECKUX METOAOB Uil PELICHUS COAEpPKATEIIbHBIX
3a/lady U3 pa3lIMYHBIX 00JacTeil HaykKu W MpakTUKU. MHTeprperanus pe3yibTara,
YYET peabHbIX OrPAaHUYCHUH.

KOMBUHATOPUKA, CTATUCTHUKA n TEOPUASA
BEPOSITHOCTEM

JIeMEHTbI KOMOMHATOPUKH

OcHOBHBIE TIOHSATUS KOMOMHATOPUKHU. 3ajJayd Ha TOACYET 4YHuCia
pa3MelleHni, IEPEeCTaHOBOK, coueTanuil. Pemenue 3agau Ha nepeOop BapUaHTOB.
®opmyna Ounoma Hprotona. CBolicTBa OWHOMHUHAIBHBIX KOI(PPHUIIMEHTOB.
Tpeyronbauk [Tackas.

JJIeMeHThI TEOPUH BEPOSITHOCTEI

CoObITHE, BEPOSITHOCTH COOBITHS, CIOKCHHE U YMHOKEHHUE BEPOSITHOCTEH.
Ionsamue o nezasucumocmu codvimuii. /luckpemuas ciyuaunas 6eIuduna, 3aKoH ee
pacnpedenenus. Hucnosvie xapakmepucmuku OUCKPEMHOU CIYYAUHOU 8ENUYUHDL.
Ionsamue o 3axone 6o1bUILUX YUCE.

JJIeMEeHTbl MATEMATHYECKOI CTATUCTUKH

[IpencraBienne gaHHBIX (TaOMMILI, AUArpaMmbl, Tpaduku), cexepanrvHas
COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemuyeckoe, meouaua. llonamue o
3a0auax mamemamuyeckou cmamucmuxu. Pewenue npakxmuueckux 3aoay c
NpUMEHEeHUEeM 8EPOSIMHOCIHBIX MEMOO08.

T'EOMETPUSA

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonokeHue IByX NpsIMBIX B MpOCTpaHCTBE. [lapamnenbHOCTh
npsAsMon u Iwiockoctu. llapamnensHOocTh MUIOCKOCTEW. IlepneHauKyISIPHOCTD
IpPSAMOM M IIOCKOCTU. lleprieHauKyisip U HAaKJIOHHAsA. YTOJ MEXIy HpPsIMOM M



IIJIOCKOCTBIO. JIByrpaHHbIN YIOJL Yron MEXKIY IIJIOCKOCTSIMU.
[leprieHIUKYIJISIPHOCTD JIBYX IJIOCKOCTEH.

['eomeTpuyeckue npeodpa3oBaHusl TPOCTPAHCTBA: MapaUIeNbHbIN MEPEeHOC,
CUMMETPHUSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHOe TPOEKTUpPOBAaHUE. [110W4aAd0b OPMOCOHANLHOU NPOEKYUU.
N306pakeHne NpoCcTpaHCTBEHHBIX QUTYD.

MHoOrorpaHHuKHu

Bepunel, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmia. Muozozpannvie yanul.
Buinyxnvie mnocoepannuxu. Teopema Junepa.

[Ipuszma. Ilpsmas wu  naxionnas npusma. IlpaBunpHas  npusma.
[Mapannenenunen. Kyo.

[Mupamupa. IlpaBunbHas nupamunaa. ¥cevennasa nupamuoa. Terpasap.

Cummetpuu B KyOe, B apajuieienunesae, B npusme u nupamuoe.

CeueHnus ky0a, IpU3Mbl ¥ TUPAMU/TBI.

[IpeacraBnenre o MpaBUIBHBIX MHOTOTPaHHUKAX (TeTpas’ap, KyO, OKTasp,
JOJIEKa’p U UKOCAdIP).

Tesa 1 MOBEPXHOCTH BPAlLlEHUSA

Humuuaap u xonyc. Yceuenmwswiii xomyc. OcHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pa3yrolias, pa3BepTka. Ocesvie ceuenus u ceuenuss, napaiieiibHvle
OCHOBAHUIO.

ap u chepa, ux ceuenus. Kacamenvuas niockocms K cghepe.

HN3mepenusi B reomeTrpuu

O6meM u ero uzmepenue. MuarterpanbHas hopmyna oobema.

@opMynbl 00beMa KyOa, HPsIMOYTOJIBHOTO Mapajiefienunena, MNpU3Mbl,
uunuHapa. dopmynbl o0bemMa nHMpaMubl U KoHyca. DopMysbl  IJIOMIATU
MOBEPXHOCTEN IMIMH]Ipa U KOHYyca. PopMyIibl 00beMa 1apa u miomaam chepsl.

[TogoGue ten. OTHOIIEHUS TUIONIA/IeH TTOBEPXHOCTEN U 00BEMOB MOTOOHBIX
TEIl.

Koopaunarsl 1 BeKTOpBI

[IpsimoyrosibHas (AeKapTOBa) CUCTEMa KOOPAMHAT B MpocTpancTBe. Dopmyiia
paccTosHUS MEX]y IBYMsI TOUKaMU. Y paBHEHUS CHEPDI, NI0OCKOCHU U NPAMOU.

Bekropel. Moayns BekTopa. PaBeHCTBO BeKTOpOB. CllOkKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIO. Pas3nokeHue BEKTOpa IO HANPABICHUSAM. YTOJ
Mexay IByMsa Bektopamu. [lpoekuus Bektopa Ha ock. KoopaumHatel BekTOpa.
CkansipHoe IpOU3BEICHUE BEKTOPOB.

Hcnonb3oBaHue KOOPAWMHAT M BEKTOPOB MPHU PEUICHUM MATEMaTHYECKUX U
NPUKIIAJAHBIX 33]1a4.

1.2. MecT0 y4eOHOH AUCHUIIMHBI B y4e0HOM IIaHe

[Tporpamma yue6noi quctumuinabl «OYI1.04 MatemaTtuka» npenHasHaueHa
JUISL U3y4YEHUs MATEMaTUKH B YUPEXKACHUSX  CPEIHEro MpodecCHOHATIbHOTO
o0pa3oBaHus, peaiu3yIMUX 00pa30BaTEIbHYI0 MPOrpaMMy CpelHero (IOJIHOTO)
oOmiero 00pa3oBaHMs, MPU MOATOTOBKE KBATU(GUIMPOBAHHBIX  CIELUATUCTOB
CpEeIIHEro 3BeHa MO MporpaMMe yriiyoJIeHHOW MOATOTOBKU. Y POBEHb 00pa30BaHUS:

ocHoBHOe oO1ee. KBanudukamus: crielMaucT mo coluagibHOU padoTe.
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[Ipoduns MOJTy4aeMOro po¢eCCUOHATBHOTO 00pa30BaHMUS:
TEXHOJIOTUYECKUM (MIPHU peau3aiiy MporpaMMbl CpeIHEro 0011Iero 00pa3oBaHusl).
JucuumuinHa  u3y4yaeTcs Kak 0a30BbId y4eOHBIM npeamer. M3ywaercs B 1,2
ceMecTpax.

1.3. Pe3yaibTaThl 0CBOEHUS] Y4e€OHOI THCIUIITHHBI

B  pesynprare um3yuyeHus y4eOHOW  JUCHUIUIMHBL  «MareMaTuka
OOyYJarOIIHIICS TOHKECH

3HATH/IIOHUMATD.

o 3HaYEHUE MATEeMaTUICCKOW HAYKH JIJISl PEIICHMs 3a/1a4, BOSHUKAIOIIIX
B TCOPUU U MPAKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAaHUUYCHHOCTh NMPUMEHEHUS
MaTEeMaTUYECKUX METOJIOB K aHAJU3y W MCCIEAOBAHUIO IPOLECCOB U SIBICHUU B
NPUPOJE U OOILIECTBE;

o 3Ha4YeHHE MPAKTUKH U BOMPOCOB, BOSHUKAIOIINX B CAMOI MaTeMaTHKe
s (GOpMHUPOBAHHS U PA3BUTHS MAaTEMaTHYECKOW HAYKH; HCTOPHIO Pa3BUTHUSA
MOHSITUS YUCJIA, CO3TAHMSI MATEMAaTHIECKOTO aHaIn3a, BOSHUKHOBEHUS U Pa3BUTHUS
r€OMETpPUH;

o YHUBEPCAIbHBIA  XapaKTep 3aKOHOB JIOTMKA MaTEeMaTUYECKUX
pacCcyXAeHUI, UX IPUMEHUMOCTh BO BCEX 00JIACTAX UEIOBEUECKOU IEATENbHOCTH;

o BEPOATHOCTHBIN XapakTep pa3IMYHbIX IPOLECCOB OKPYKAIOLIETO
MUpa.

AJITEBPA

yMeTb:

o BBITIOJHATH apu(PpMETHUECKUE NeHCTBUS HAJl YNCIaMH, COYETas yCTHHIC
U THCbMEHHBIC TPUEMbl; HAXOJUTh TMPHUOJIMIKEHHbIE 3HAYCHUS BEIUYHH U
MOTPENIHOCTA  BbIYMCICHUN (abCONMIOTHAS W OTHOCHUTENbHAs); CpPaBHUBATh
YHCJIOBBIE BBIPAKEHUS;

o HAXOJIUTh 3HAYCHUS KOpHS, CTEIICHH, norapugma,
TPUTOHOMETPUUYECKUX BBIPAKCHUI HA OCHOBE OMpEACNICHUs, HCIOIB3Yys TpHU
HEOOXOJMMOCTH HWHCTPYMEHTAIBHBIE CPEACTBA; IOJB30BAThCS TMPUOINKCHHON
OLICHKOH MPU MPAKTHUECKHUX pacyeTax;

o BBITIONHATh TPeoOpa3oBaHUsl BBIPAKEHUH, NpUMEHsI (QOpMYIIHI,
CBSI3AHHBIE CO CBOWCTBAMHU CTENEHEH, JIOrapu(pmMoB, TPUTOHOMETPUUYECKUX
(yHKmii;

HCI0JIb30BAaTh NPHOOpPeTeHHbIe 3HAHUS W YMEHHSl B NPAKTHYECKOM
eATeJbHOCTH U NOBCeTHEBHOM KU3HHU:

o JUIS TIPAKTUYECKUX pacdyeToB Mo ¢opMynaM, BKIodas (HOpMyIsl,
COJIEpIKaIe CTETICHH, PAIUKAaIIbI, JIOTApU(GMBI U TPUTOHOMETPUIECKHE (DYHKIINH,
UCTIONB3YSl TpPH HEOOXOJUMOCTH CIPABOYHBIE MaTepuajbl M MPOCTEHUIINE
BBIYHCIIUTENLHBIE YCTPOMCTBA.

“IloMuMO yKa3aHHBIX B JaHHOM paszzeiie 3HaHWW, B TpeOOBaHUS K YPOBHIO IOJATOTOBKH
BKJIIOYAIOTCS TAK)KE 3HAHMSI, HEOOXOAUMBIE /ISl OCBOECHUS MIEPEUNCIICHHBIX HUXKE YMEHUI.



DYyHKIUHN U TPAPUKHU

yMeTb:

® BBHIYKCIIATh 3HaYCHUE (PYHKLMHU IO 3a/JlaHHOMY 3HAYEHUIO apryMEHTa IpU
Pa3IMYHBIX crioco0ax 3aaHus QyHKINH;

® OIPEIENSITh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIIUH, HILTIOCTPUPOBATH UX
Ha rpadukax;

® CTPOUTH TpapuKHd H3YyYEHHBIX (PYHKIHMH, WILTIOCTPUPOBATH MO TIpaduky
CBOMCTBA JIEMEHTAPHBIX (PYHKIINIA;

® CII0JIB30BATh MOHATUE (PYHKLIMHU JJIs ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN
BEJIMYMH;

HCI0JIL30BaTh NPHOOpeTeHHble 3HAHUS W YMEHHSl B NPAKTHYECKO
eATeJbHOCTH U NMOBCEITHEBHOM KU3HMU:

J JUIS ONMCAHUS C TOMOIIBI0 (DYHKIMIA Pa3TUYHBIX 3aBUCUMOCTEH,
NPEICTaBICHUS UX TpaQUuecKu, HHTEPIIpeTalun rpaduKoB.

Havyana maTeMaTH4yecKoro aHajaimu3a

yMeThb!

o HAXOJUTb IIPOU3BOJIHBIEC FTIEMEHTAPHBIX (PYHKIIMIA;

o UCIOJIb30BaTh IMPOU3BOJHYIO I M3YyYEHHUs CBOWCTB (PYHKUMHA U
MOCTPOEHUS TPaPUKOB;

o OPUMEHATH  NPOU3BOJHYIO Ui  NPOBEACHUS  HPUOIMHKEHHBIX

BBIUMCIICHUW, pellaTh 3aJadyd [OPUKIAJHOTO XapakTepa Ha HaxO0XKICHUE
HauOO0JIbIIEr0 U HAMMEHbILIETO 3HaYCHMUS,;

o BBIUUCIATh B MPOCTEHIIUX ClydasX IUIOH@Ad U OOBEMBI C
UCIIOJIb30BaHUEM OIIPEEIICHHOTO UHTErpaa;

HCIOJIb30BAaTh NPHOOPETEeHHbIC 3HAHUS M YMEHHSl B NPAKTHYECKOM
JAeSITeJIbHOCTH U MOBCECAHEBHOM "KU3HU JUJIS:

o pelmieHns  NPUKIAIHBIX  3aJa4, B TOM 4YHUCIE  COLMAIBHO-
HPKOHOMHUYECKUX U (PU3MYECKUX, HA HAHOONbIIME W HAMMEHBIIME 3HAYEHHS, Ha
HAaX0KJICHUE CKOPOCTH U YCKOPEHUS.

YpaBHeHUS U HEPABEHCTBA

YMeTh:

o pemiate  palMOHAIbHBIE,  IOKa3aTelbHble,  Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJAIIMECS K JIMHEWHBIM M KBAaJPATHBIM, a
TaKX€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI,

° UCIIOJIb30BaTh  rpadMyecKuii METOJ PpEIICHUsS YpPaBHEHHH U
HEPABEHCTB;

. M300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH pEIIeHUs ypaBHEHUH,
HEPABEHCTB U CUCTEM C IByMS HEU3BECTHBIMU;

o COCTAaBIIAITb M pEIIATh YPABHEHMS M HEPABEHCTBA, CBS3bIBAIOIINE
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM UMCJIE MPUKIAIHBIX ) 3a/1a4ax.

HCMOJIb30BaTh NPHOOPETEeHHbIe 3HAHUS M YMEHHSI B NPAKTHYECKOM
AeATEeJbHOCTH U NMOBCEAHEBHOM KU3HU:
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° Il TIOCTPOCHUS M HCCIEAOBAaHHS MPOCTEUIINX MATEMATHYECKUX
MOJIEJIEH.

KOMBUHATOPHKA, CTATUCTHUKA " TEOPUS
BEPOSITHOCTEM

YMETD.

o pelmaTth IpocTeiire KOMOMHATOPHBIE 33a/laud METOJ0M Iepedopa, a
TaK)Ke C UCITOJIb30BAHUEM HU3BECTHBIX (hOPMYIT;

° BBIUUCIISATH B MPOCTEUIITNX CITydasix BEPOSITHOCTH COOBITUN Ha OCHOBE

MOJICUeTa YKCIIa UCXOJIOB;
HCMO0JIb30BaTh NPUHOOPEeTEHHbIE 3HAHWUS M YMEHHSl B NPAKTU4YeCKOM
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU:

o JUI aHAJIM3a PEealibHBIX YMCIIOBBIX JAaHHBIX, MPEICTABICHHBIX B BHJIE
JMarpaMm, rpauKos;

. aHanM3a HHQOPMAIUK CTATHCTUIECKOTO XapaKTepa.

IF'EOMETPUS

yMeThb:

. pacro3HaBaTh Ha YepTeX)ax M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C MX ONMMCAHUSIMU, H300PaKCHUAMU;

. OIMCHIBATh B3aMMHOE PACIIOJIOKEHUE TMPSIMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 00 IMOM PACNONONHCEHUU,

. AHAJTM3UPOBATh B MPOCTCHINNX CIydasX B3aMMHOE PaCIIOJIOKECHUE
00BEKTOB B MPOCTPAHCTBE;

. n300pa’kaTh OCHOBHbIE MHOTOTPAHHUKHU M KPYTJIbIE TENa; BHIMOIHATH
YEePTEXKU 110 YCIOBUSM 33/1a4;

o cmpoums npocmetiuiue cevenust Kyoa, npuzmul, NUPAMUobl;

. pemaTh IUTAHUMETPUYECKUE H TPOCTEHIIHE CTePEOMETPUICCKUE

33Jlayd Ha HAXOXKICHUE TCOMETPUUYCCKHUX BEIUYMH (JIJIMH, YIJIOB, ILIOIIAJCH,
00BEMOB);

° HCIOJIL30BaTh pu pelIeHUU CTEPEOMETPUUYECKUX 3aja4
IJIaHUMETPpHUCCKUE (DAKTHI M METO/IBI,
° MPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKICHHS B XO€ PEUICHUS 3aaY;

HCIIO0JIB30BaThH l'lpHOﬁpeTeHHbIe SHAHUSI M YMCHHUSA B npaKanecmoﬁ
HECATECJIBbHOCTH " HOBceZ[HeBHOﬁ KU3HU.

o I WcclieoBaHus  (MOJCIUPOBAHUS) HECIOKHBIX TMPAKTHYECKUX
CUTYaIlMii Ha OCHOBE U3YYCHHBIX ()OPMYIT U CBOUCTB PUTYD;
o BBIYHCIICHUSI 00bEMOB U IUIOIIA/IeH TTOBEPXHOCTEHN MPOCTPAHCTBEHHBIX

TSI IIpU PCHICHHUU IIPAKTHUCCKUX 3aaayd, HCIOJb3ysA IIpH HCO6XO)II/IMOCTI/I
CIIpaBOYHHUKH U BBIYHCIUTCIBHBIC YCTPOfICTBa.
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2. COIEP KXAHUE YUEBHOM JUCHHUIIJINHBI
2.1. TemaTu4eCcKHUil IVIAH U COAEPKAHNE YICOHOM IUCIUILINHBI

KosmuecTBo yacos
Ha pas3jgena
HaumenoBanue Aymn- | Camocro-
pa3aeiia TOpHas ATCJIbHAaA Temer pasiena
padora, padora,
qgac gac
Pa3pen 1. 24
BBenenwue. 8 Tema 1. Marematuka Kak  4acTh
IToBTOpEHME o01e4esIoBeuecKoi KyabTyphl. Poib u
HIKOJIBHOI0 Kypca 3HAYCHUE MATEMAaTHKU (3HAKOMCTBO C
UCTOpUEH Pa3BUTHS MaTEMaTHUKH).
Pemenue YIPaXHEHUN Ha
ITIOBTOPEHUE.
8 Tema 2. ToxXneCTBEHHBIE
npeoOpa3oBaHusl BHIPAKCHHM.
8 Tema 3. [Iloctpoenue rpadukoB
AIIEMEHTAPHBIX (PYHKIIHIA.
Paznen 2. 38
Tpuronomerpus 8 Tema 1. OCHOBBI TPUTOHOMETPHHU.
WN3MepeHnst HAa MECTHOCTH.
10 Tema 2.  TpuroHomerpuueckue
(GyHKIUH.
10 Tema 3. Pemienne
TPUTOHOMETPUYECKUX YPaBHEHUU U
HEPABEHCTB.
10 Tema 4. Cucremsbl
TPUTOHOMETPUUECKUX YPABHEHUI.
Paznen 3. 40
IMoka3zaTejabHas U 10 Tema 1. Kopuu, crenenu #
Jorapupmuyeckas J0Tapu(MBbI.
byHkuus 10 Tema 2. WpparnoHaibHbIe
YpaBHEHHSI.
10 Tewma3. [Toka3arenbHbie u
jorapudMudeckre QyHKITUH.
10 Tema 4. PelieHue noka3aTtelbHbIX U
JorapupMUYECKUX  YpaBHEHUU U
HEPABEHCTB.
Hroro 3a 1 cemectp 102
2 cemecTp
Paznen 4. 16
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Penienue 4 Tema 1. Pemenue 3aga4d Ha ABYDKEHHUE.
TEKCTOBBIX 32124 4 Tema 2. Pemenue 3aga4 Ha pa0OoTy.
4 Tema3. Pemienue 3a1a4 Ha MPOLICHTHI,
Ha CMECH U CIJIaBbI.
4 Tema 4. Pemienre TeKCTOBBIX 3a7a4 Ha
COCTaBJICHUE YPABHECHUM, HEPABCHCTB
U HUX KOHCTPYKIMHU W3 Pa3IUUHBIX
oOmacTei KU3HEICITCIIbHOCTH
YeJI0BEKa.
Paznen S. 20
Hauana 4 Tema 1. Ilpupamenue GyHKIUN.
MaTeMaTH4eCKOro OnpeneneHue NPOU3BOAHOM U €€
aHaJu3a. bu3myeckuii. U reoMeTpUYeCKHUi
IIpoussBoanasn CMBICIL.
byHxun 4 Tema 2. IlpaBuia  BbIYUCIICHUS
MIPON3BOJIHBIX.
4 Tema3.  IIpousBoaHas  CIIOKHOU
(GyHKIHH.
4 Tema 4. [IpousBoaHkIe
TPUTOHOMETPUUCCKUX (DYHKITHH.
4 Tema 5. IIpon3BoaHast mokasaTeabHOU
U JIOrapu(PMUYECcCKOl QyHKIIUU.
Pa3znea 6. 20
IIpumenenue 4 Tema 1. Meto UHTEpBAJIOB.
HENPEPLIBHOCTH 1 4 Tema 2. KacarenbHas k rpaduky
NPOU3BOIHOM byHKITHI.
4 Tewma 3. [IpubnuxEHHbIC BEIUUCIICHHUS.
4 Tema 4. UccnenoBanue QpyHKIUHA.
4 Tema 5. Metox mareMaTH4eCKOTO
MO/JICJIIMPOBAHUSA (pemenue
MPUKJIAIHBIX 3a7lad Ha HaXO0XKICHHUE
HanOOJBIIETO u HaWMEHBIIETO
3HaYeHUs1 QyHKUUN).
Pa3nen 7. 16
IlepBooOpa3nasi u 4 Tewma 1. [TepBooOpa3Has u HHTErpaJl.
HHTErpaJ. OCHOBHBIE MTOHSITHUS.
BobrunciieHue 6 Tema 2. Bolumcnenue miomanei
JIomaaei IUIOCKUX (QUTyp.
H‘HOCK,{“ puryp u 6 Tema 3. Broruucienue oOBEMOB Tel
00bEMOB TeJl
BpAILICHUA.
BpalleHust
Paznen 8. 12
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IIpsimblie 6 Tema 1. Ilpsamele W MUIOCKOCTH B
IJIOCKOCTH B IIPOCTPAHCTBE.
MPOCTPaHCTBE. 6 Tema 2. MHOTOTpaHHUKH.
MHororpaHHuK#u
Pasznen 9. 12
Koopaunarel u 6 Tema 1. BexkTopbl B IpoCTpaHCTBE.
BEKTOpPbI B 6 Tema 2. Mert oL KOOpAWMHAT B
NpoCTpaHcTBe MPOCTPAHCTBE.
Pasznen 10. 18
HN3mepenus B
reoMeTpHH. 6 Tema 1. I3mepeHus B reOMETpHN.
O0bémbI TEJI.
Texa n 6 Tema 2. [{unmaAp, KOHYC, MIAp.
HOBEPXHOCTH 6 Tema 3. OO0némnl Ten. Ilnomans
BpallleHUsl
MOBEPXHOCTH.
Pasmen 11. 18
JJIeMEeHTBI 6 Tema 1. DneMeHTbl KOMOMHATOPHUKH.
KOMOMHATOPUKH U
TEOpPUU 6 Tema 2. DOJeMeHTbl  TEopuHu
BEPOSATHOCTEH. BEPOATHOCTEHA.
JaemenThl 6 Tema 3. DneMeHTH MaTeMaTHYECKOU
MaTeMaTH4eCKOM CTATHCTUKIL
CTATUCTHUKH
Uroro 3a 2 cemectp 132
KonTtposnsb: 12
Koncynpranus: 4
DK3aMeH: 2
Hroro: 252

3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOI

AEATEJBHOCTU CTYJAEHTOB

HaumenoBanue pa3jaesia/TeMbl

‘ Buabl yueOHBIX AelicTBHIA

Pa3nea 1. Beenenne. IloBTopeHne mKoJIbHOro Kypca.

14




Tema 1. Marematuka  Kak  4acTh | KoHCIIEKTHpOBaHMUE, ayIMupoBaHue,

o0IIeuenoBeYecKoil  KynpTyphl. Ponb U | camocrosiTenbHas paboTa ¢ HMCTOYHUKAMU

3HaYEHHWE MaTeMaTUKH (3HAKOMCTBO ¢ | uHopmauuu, pabota ¢ ydeOHHKaMH,

WCTOpUEH Pa3BUTHSI MATEMATHKH). pelieHre TpUMEpoB.

Tema 2.ToxnmectBeHHble TpeoOpazoBanusi | Koncnektuposanue, ayIupoBaHue,

BBIpa)KeHHﬁ. Merton MareMaruueckon | CaMOCTOATCIIbHAsA pa60Ta C HCTOYHHKaMU

MHJTYKITHH. uHdopmarmu, pabora ¢ ydeOHHUKaAMH,
pelieHre TpUMepoB.

Tema 3. [TocTtpoenue rpadukoB | KoncnekrupoBanue, ayIupoBaHue,

AJIEMEHTAPHBIX ()YHKIIHHA. caMoCTosiTeNIbHasE paboTa C HMCTOYHUKAMH
uHdopmarmu, pabora ¢ ydeOHHUKaAMH,
pabota ¢ rpadukamu, yTeHNE rPaQUKOB.

Paznen 2. Tpuronomerpus

Tema 1. OcHoBbel  Tpuronomerpuu. | Koncnekruposanue, ayaAHpOBaHUE,

N3mepenuns Ha MECTHOCTH. camocrosTenbHas paboTa ¢ HMCTOYHUKAMU
uHpopManuu, pabota ¢ ydeOHHKaMH,
pelieHue  MPUMEPOB, U3MEpPEHUs  Ha
MECTHOCTH.

Tema 2. Tpuronomerpudeckue GyHKIHH. KoncnektupoBanue, ayIupoBaHue,
caMoCTosITeNIbHasT paboTa C HCTOYHUKAMHU
uHpopMaimu, pabota ¢ ydeOHUKAMU,
pereHue PUMEPOB, IIOCTPOCHHE
rpaduKoB, YTCHUE TPA(UKOB.

Tema 3. Pemenue Ttpuronomerpuueckux | Koncnexkrtuponanue, ayaAnpOBaHUE,

ypaBHEHH{T U HEPABEHCTB. camocTosTenbHas paboTa ¢ HMCTOYHUKAMU
nHpopmanuu, pabora ¢ ydyeOHHUKaMH,
peleHre NpUMepOB.

Tema 4. Cucrembl TpuroHomerpuueckux | Koncnektuposanue, ayIupoBaHue,

YpaBHEHHIA. caMoCTosITeNIbHasT paboTa C HCTOYHHUKAMHU
uHpopmanuu, pabora ¢ ydyeOHHKaMH,
pelieHe TpUMepoB.

Pa3nea 3. Hauana matemaTudeckoro ananusa. [lpousBoanas pynkumun.

Tema 1. [Tpupamienue ¢byukun. | KoncnektupoBaHue, ayIupoBaHue,

Omnpenenenue MIPOU3BOAHOMN " e€ | caMocTosITeNlbHAasT paboTa C MCTOYHUKAMU

(bu3MUeCKUi U TEOMETPUIECKHI CMBICIT. uHpopMaimu, paboTa ¢ ydeOHUKAMH,
pelieHre MpUMEpPOB.

Tewma 2. [IpaBuna BerarciieHus Mpou3BOAHbIX. | KoHCTIeKTHpOBaHue, ayIupoBaHue,
caMmocCTosITeNTbHasT pabdoTa C HCTOYHUKAMHU
uHpopmanuu, pabora ¢ yuyeOHHKaMH,
pelieHre MpUMEpPOB.

Tema3. [IpousBoaHas cI0KHON HYHKINU. KoHncnektupoBanue, ayIupoBaHue,
caMmocCTosITeNTbHasT pabdoTa C HCTOYHUKAMHU
uHpopmanuu, pabora ¢ ydyeOHHKaMH,
pelieHre MpUMeEpPOB.

Tewma 4. [IpouzBomHbie TpurOoHOMETpHUecknX | KoHcnekTupoBanue, ayIupoBaHue,

yHKImii. caMoCTosITeNTbHasT pabdoTa C HCTOYHUKAMHU
uHpopmanuu, pabora ¢ yuyeOHHKaMH,
pelIeHrne TPUMEPOB.

Pa3nen 4. PenieHne TeKCTOBBIX 3a1a4.

Tema 1. Pemienue 3a1au Ha ABUKEHUE. KoncnekxtupoBanue, ayIMpOBaHUE,
camocTosiTeNbHas paboTa ¢ MCTOYHUKAMU
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napopmanuu, pabota ¢ yucOHHKAMHU,
pelIeHrne TPUMEPOB.

Tewma 2. Pemenue 3a1au Ha paboty. KoncnektupoBaHnue, ayJMpoBaHue,
camoCTosITeNIbHAs paboTa C MCTOYHUKAMU
uHdopmarmu, pabora ¢ ydeOHHUKaAMH,
pelIeHrne TPUMEPOB.

Tema 3. Pemenne 3amau Ha mporeHThl, Ha | KoHcnekTupoBaHue, ayMpoBaHue,

CMECH U CIUIABBI. camoCTosITeNIbHAs paboTa C HMCTOYHUKAMU
uHdopmarmu, pabora ¢ ydeOHHUKaAMH,
pelIeHrne IPUMEPOB.

Tema 4. Pemenue TtekcToBblXx 3amad Ha | KoHcnektupoBaHue, ayJIMpOBaHUeE,

COCTaBJICHUE YpaBHEHUH, HEPABEHCTB M HX | CAMOCTOSITENbHAs paboTa ¢ HMCTOYHUKAMU

KOHCTPYKUMH U3 pa3nuuyHbeIXx oOnactedt | unpopmanuu, pabota ¢ ydyeOHHKaMH,

KU3HEESITEIbHOCTH YEJIOBEKA. pelIeHrne TPUMEPOB.

Pa3znen 6. [IpumeHenne HenmpepbIBHOCTH W TPOU3BOIHOM.

Tema 1. Meroa uHTEpBaJIOB. KoncnektupoBanue, ayaupOBaHue,
camocrosTenbHas paboTa ¢ MCTOYHUKAMU
uHpopManuu, pabora ¢ ydeOHHKaMH,
peleHne IpUMepoB.

Tema 2. KacarenbHas k rpaduky GyHKIIHH. Koucnektuposanue, ayIupoBaHue,
camocrosTeNnbHas paboTa ¢ MCTOYHUKAMU
uHpopManuu, pabota ¢ ydeOHHKaMH,
pelleHne IpUMepoB.

Tema 3. [IpubnuxEHHBIC BEIYUCICHUS. KoncnektupoBanue, ayIupoBaHue,
camocTosTeNbHas paboTa ¢ MCTOYHUKAMU
uHpopmanuu, pabora ¢ ydyeOHHKaMH,
pelIeHrne TPUMEPOB.

Tema 4. HccrnenoBanne QyHKIMM. KoHncnextuposanue, ayMpOBaHueE,
camocTosITeNbHas paboTa ¢ HMCTOYHUKAMU
uHpopmanuu, pabora ¢ ydyeOHHUKaMH,
pelieHue IPUMEPOB, MIOCTPOCHHE

rpa¢ukoB, uteHue rpadukos. [Toaroroska k
CEMHUHapYy.

Tema 5. Meton MareMaTHu4yeCcKoro

MOJIETTUPOBaHUS  (pEIICHHE  TMPUKIATHBIX
3aladi  Ha HaxoXKJIeHHE HauOOoNbLIero U

HAaUMEHBIIIETO 3HAYCHUS (DYHKITHIN).

KoncnektupoBanue, ayaAMpOBaHUeE,
caMoCTOsITeNIbHasT pabdoTa C HCTOYHUKAMHU
uHpopmanuu, pabora ¢ ydyeOHHKaMH,

peleHre npuMepoB. Penenre npukiaaHbix
3aga4. [loaroroBka k ceMuHapy.

Pa3znea 7. IlepooOpa3Hasi m mHTerpaja. Boruncienne miomaneil miockux Guryp u

00bEMOB Tes1 BpallleHusl

Tema 1. IlepBooOpa3Has u MHTErpaJl. Koncnekrupoanue, ayJAMpOBaHUE,

OCHOBHBIE TIOHSITHSL. caMocCTosITeNTbHasT pabdoTa C HCTOYHUKAMHU
uHpopmanuu, pabora ¢ ydyeOHHKaMH,
pelieHre MpUMeEpPOB.

Tema 2. Beruucnenue momazeil riockux | Koncnektuposanue, ayJMpOBaHUE,

¢buryp.

CaMOCTOATCIIbHAA pa60Ta C HCTOYHHUKaAMH

napopmanuu, pabota ¢ ydeOHUKAMH,
pewenne  npuMmepoB. [loaroroBka K
CEMMHApYy.
Tema 3. Borunciaenune 00béMoB Ten | KoHcnekTupoBanue, ayIupoBaHue,
BpaILCHUS. CaMOCTOsITeNIbHasE paboTa C HMCTOYHUKAMU
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napopmanuu, pabota ¢ yucOHHKAMHU,
pemienue  npumepoB. IlogroroBka  k
CEMHUHApYy.

Pa3nea 8. IIpsiMmble M JIOCKOCTH B IPOCTPaHCTBe. MHOTOIrPaHHHUKH.

Tema 1. Ilpsambie wu 1ockoctd B | KoHcnekTupoBaHue, ayIupoBaHue,

IIPOCTPAHCTBE. camoCTosITeNIbHAsl paboTa C MCTOYHUKAMU
uHdopmarmu, pabora ¢ ydeOHHUKaAMH,
perieHue PUMEPOB. Pabota c
WJUTIOCTPATUBHBIM MaTEpUAJIOM.

Tema 2. MHOrOrpaHHUKH. KoncnektupoBaHnue, ayaupoBaHue,
camocTosTeNnpHas paboTa ¢ MCTOYHUKAMU
uHpopmanuu, pabora ¢ ydeOHHKAMH,
pelieHue IPUMEPOB. PaGora c
WJUTIOCTPATUBHBIM MaTEpUAJIOM.

Paznen 9. KoopanHarsl M BeKTOPHI B IPOCTPAHCTBE

Tema 1. BexTopsl B IpocTpaHCTBE KoncnexrupoBanue, ayaupoBaHue,
camocrosTenbHas paboTa ¢ MCTOYHUKAMU
uHpopManuu, pabora ¢ ydeOHHKaMH,
pelieHue IPUMEPOB. PaGora c
WJUTIOCTPATUBHBIM MaTEpUAJIOM.

Tema 2. Meton koopauHar B npoctpanctBe. | KoncnektupoBanue, ayIupoBaHue,

caMoCTOsITeNIbHAsT paboTa C MCTOYHUKAMHU
uHpopMaimu, pabota ¢ ydeOHUKAMU,
pereHue IPUMEPOB. Pabota c
WITIOCTPATHBHBIM MaTEPUAJIOM.

Pasnea 10. IToka3zaTenbHas u jorapupmuyeckast pyHkous

Tema 1. KopHu, crenenu u norapugmsi. KoncnekrupoBanue, ayIupoBaHue,
caMoCTosiTeNIbHasE paboTa C MCTOYHUKAMU
nHpopmanuu, pabora ¢ ydyeOHHKaMH,
pELIeHNE IPUMEPOB.

Tewma 2. [TokazaTensHbie u Morapudmudeckue | Koncnexktuposanue, ayaupoOBaHue,

GbyHKIMU. caMoCTosiTeNIbHasE paboTa C MCTOYHUKAMHU
nHpopmanuu, pabora ¢ ydyeOHHUKaMH,
peleHue IPUMEPOB, IIOCTPOECHHE
rpaduKoB, YTEeHHE rPaUKOB.

Tema 3. Pemenue noxkazarensHblx U | KoHcnekTtupoBaHue, ayMpOBaHue,

Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB. | CAMOCTOATEIbHAsT padoTa ¢ HCTOYHHKAMU
uHpopmanuu, pabora ¢ yuyeOHHKaMH,
pelIeHrne TpUMEpOB.

Tema 4. HppaumonaneHele ypaBHeHus u | KoHcnektupoBaHue, ayupoBaHUE,

HEpaBEHCTBA. camocTosiTeNbHas paboTa ¢ HMCTOYHUKAMU
uHpopmanuu, pabora ¢ yuyeOHHUKaMH,
pelIeHrne TpUMEpOB.

Tema 5. IlpomsBognas mnokasarenpHOoM U | KoHcnekTupoBaHue, ayJMpOBaHUe,

sorapu(MUIecKor GyHKITUHU. caMOCTOsATeNIbHasT paboTa ¢ HCTOYHHUKAMHU
uHpopmanuu, pabora ¢ yuyeOHHKaMH,

peleHe TPUMEpPOB.

Paznen 11. U3mepenusi B reomerpun. O0bémbl Tei1. Tesia M MOBEPXHOCTH BpallleHUs

Tema 1. 3mepeHust B TeOMETPUH.

KoncnektupoBanue, ayJMpOBaHUE,
camocrosTenbHas paboTa ¢ HMCTOYHUKAMU
nHpopmanuu, pabota ¢ yueOHHKAMHU,
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pernieHue MIPUMEPOB. Pabota c
WJUTIOCTPATUBHBIM MaTepHAJIOM.

Tema 2. [{lunuuap, KOHYC, ap. KoncnektupoBaHnue, ayMpoBaHue,
caMocCToATeNIbHasE paboTa ¢ HCTOYHUKAMHU
uHdopmarmu, pabora ¢ ydeOHHUKaAMH,

perieHue PUMEPOB. Pabota c
WUTIOCTPATHBHBIM MAaTEPUAJIOM.
Tema 3. OO0wvémbl T1en. Ilmomans | Koncnekruposanue, ayJMpoBaHue,
MOBEPXHOCTH. caMoCTOsATeNIbHAas padoTa C HMCTOYHUKAMHU
uHpopmanuu, pabora ¢ ydyeOHHUKAMH,
pelieHue PUMEPOB. Pabora c

WUTIOCTPATUBHBIM MaTEPUAIOM.

Pazgen 12. DiaeMeHTbI KOMOMHATOPMKM M TEOPHMH BEpPOSITHOCTEH. JJIeMEHTBI
MaTeMATHYeCKOH CTATHCTHKH.
Tema 1. DneMeHThl KOMOMHATOPHUKHU KoncnektupoBanue, ayJIMpOBaHUE,
caMoCTosiITeNIbHasT paboTa C HCTOYHUKAMHU
uHpopMaimu, pabota ¢ ydeOHUKAMU,
pelieHre TpUMepoB.

Tema 2. DreMeHThI TEOPUU BEPOSATHOCTEN KoncnektupoBanue, ayJIMpOBaHUE,
caMoCTosiITeNIbHAsT padoTa C MCTOYHUKAMHU
uHpopMaimu, pabota ¢ ydeOHUKAMU,
pelieHre TpUuMepoB.

Tema 3. DOnementsl Matematuueckoil | KoncnektupoBanue, ayJIMpOBaHUE,
CTaTUCTHKH caMoCTosITeNIbHasE paboTa C HMCTOYHUKAMHU
uHpopmanuu, pabora ¢ ydyeOHHKaMH,
peteHue npumepoB. Pabota ¢ Tabnumamu u
JarpaMMaMH.

4. YHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHUE NPOT'PAMMBI
Peanuzanus nporpaMMbl TUCHUIITUHBI TPEOYET HATMYUS y4eOHOTO KabrHeTa
MaTeMaTUYECKUX JUCUUIUIMH; MAaTEMAaTUKU U UHPOPMATHKHU.
O6opynoBanue kabnHETa MaTEMaTUKU U UHOOPMATHKU:
Hab6op nemoHcTpaninoHHOT0 000pyI0BaHUS U Y4eOHO-HATJISAHBIX TOCOOUIA,
o0ecrneunBaoIre TEeMaTHUECKUEe WLTIOCTPALIMU 0 TUCIUTLINHE.
TexHuyeckue cpeacTBa 00y4eHus :
KabuHnem mamemamuuecKux OUCUUNTIUH:
Mynberumenuitaslii - ctonl  (pabodee MecTto mpenogaBarens) Smartone
MTL50/100
Mynbsrumenniiaeiii npoektop ACER S1283
WNurepaktuBnHas nocka TriumphBoard (quaronans 78"). LibreOffice 6.0.
Kadunema mamemamuku U UHQoOpmMamuKu:
NurepaktuBHas nocka SMART Board SB480 (nuaronans 77")
MynwsTumeauniinbrii npoextop Epson EB-S41
IlepcoHanbHbBI KOMIBIOTED MPEIIOAABATEI

5. PEKOMEHAYEMAS JIUTEPATYPA
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OcHoBHas:

1. Anre6pa 1 Hayana MaremMaTuyeckoro ananmmsa: 10-11 kmaccel: yaeoHOE
nocodbue / A. H. Konmoropog, A. M. A6pamos, 1O. I1. Jlynaunpsia [u 1p.]; mox pe.
A. H. Konmoroposa. — 30-e u3x., crep. — Mockga: [Ipocsemenne, 2021. — 383 c.

2. Martematuka: anrebpa W Hayajlla MaTeMaTHYECKOTO aHaIu3a,
reomerpus. ['eomerpus: 10-11 xmaccel: yuyeOHUK miig oOlIeo0pa3oBaTEIbHBIX
opraHuzaiui: 6a3oBblii U yriyonénusiii ypoBuu. JI. C. AranacsH, B. ®. byry3os,
C. b. Kagommnies u ap. — 10-e u3n., crep. — Mocksa: [IpocBemenue, 2021. — 287 c.

3. Marematuka: anaredpa W HayajJla MaTeMaTHYECKOrO aHaIu3a,
reoMeTpusi. AnreOpa U Hadajga MaTeMaTuyeckoro aHanusa 10 kmacc. YueOHUK i
o01ieoOpa3oBaTenbHbIX Opranu3anuii (0a30BbIil U yrayOn€HHbI ypoBHH). B 2
gacTsx, Y.2./ [A. I'. MopakoBud u ap.]; moxg pea. A. I'. Mopakosuya. — 10-¢ u3.,
crepeotun. — M.: Maemo3suna, 2021. — 351 c.

4, Marematuka: anrebpa W HayajJla MaTeMaTHYECKOTO aHaJIu3a,
reoMmeTpusi. Anrebpa U Hayajga MaTeMaTudeckoro ananusa 10 kiacc. YueOHuK st
oOmreoOpa3oBaTeNnbHbIX OpraHu3aiuil (06a30Bblf U yriayOJnEHHBIN ypoBHH). B 2
gacTsax, Y.1.A. I'. Mopakosuu, I1. B. CeménoB. — 10-e uzn., crepeorur. — M.:
Mmuemo3suna, 2021. —455 c.

JdomosHUuTE ILHAA:

1. bammako M.M. Marematuka [TekcT]: yueOHUK JJis1 CTYyJACHTOB Had. U
cpen. npod . oopazosanus / M.W. bammakos. — M.:Jloroc, 2015. — 400 c.

NHTepHeT-UCTOYHHUKH

1. ITopran Math.ru: 6ubmuoTreka, MeauaTeKka, OJIMMITHAIbI, 33/1a41, HAYYHbIS
IIKOJIbI, YYUTENIbCKAs, HCTOpUs MaTeMaTuku http://www.math.ru

2. Marepuanst mo wmarematuke B EnguHol kommekmuu 1U(pPOBBIX
obpasoBaTenbHBIX pecypcoB http://school-collection.edu.ru/collection/matematika

3. MOCKOBCKUW IIEHTp HENPEPHIBHOTO MAaTeMaTHYECKOro O0Opa3oBaHUs
http://www.mccme.ru

4. Bcesa asnementapHas matematuka: CpelHsisi MaTeMaTUUeCKas WHTEPHET-
mkoua http://www.bymath.net

5. Tazera «Marematuka» WM3narenbckoro mpoma «llepBoe ceHTAOPs»
http://mat.1september.ru

6. 3amaum 10 TreoMeTpur: HWH(DOPMAIMOHHO-TIONCKOBAs  CHUCTEMa
http://zadachi.mccme.ru

7. UntepHeT-nipoekT «3amaun» http://www.problems.ru

8. MaremaTuka B MOMOIIb MIKOJBHUKY U CTYIAEHTY (TECThI M0 MaTeMaTHKE
online) http://www.mathtest.ru

9. Marematnueckoe oOpa3oBaHHE: MPoOIIIOe W HacTosmee. MHTepHeT-
OuOIMOTEKa IO METOIMKE MpernogaBanus MmatemaTuku http://www.mathedu.ru

10. Hayuyno-monynsipHblii  QU3MKO-MaTeMaTuueckuii kypHan «KBaHT»
http://www.kvant.infohttp://kvant.mccme.ru

11. Tlopran Allmathru — Bcs wmarematika B OJHOM — MECTe
http://www.allmath.ru
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http://www.math.ru/
http://school-collection.edu.ru/collection/matematika
http://www.mccme.ru/
http://www.bymath.net/
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http://www.problems.ru/
http://www.mathtest.ru/
http://www.mathedu.ru/
http://www.kvant.info/
http://www.kvant.info/
http://www.allmath.ru/

12. IlpuknagHas MaTeMaTHKa: CHPAaBOYHHK MaTeMaTHUYECKUX (HOpMyI,
IpUMEpHI U 3aauu ¢ pemeHusmu http://www.pm298.ru

HNuTepHeT-pecypcebl

Ne C HaumenoBanue pa3padoTku B
ChbLIKA HA .
m\n . 3JIeKTPOHHOM opme
MH(OPMANMOHHBII pecypc

1. http://www.biblioclub.ru ONEeKTpOHHO- OMOIMOTEYHass CUCTEMA
(OBC) VYuuepcuterckas OubOIMOTEKA
OHJIAMH

2. http://www.elibrary.ru Hayunast anexktponHas OnbanoTexa

4, https://urait.ru/ DiekTponHas oubnrorexa KOpaiT

5. | www.e.lanbook.com DJIEKTPOHHO-OMOIMOTEYHAs CHCTEMa
«JIanp»

1. www.Iprbookshop.ru :baJ'IelIéTpOHHa}I onoanoreynas cucreM IPR

00KS
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