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1.IHOACHUTEJBHASA 3AIINCKA
1.1. O01mas xapakTepucTUKa y4e0HO! JUCUUIINHbBI

[Iporpamma opreHTHpOBaHA HA TOCTHYKCHHE CIICTYIOIINX IETICH:

o (opMupoBaHUe NpeICTABJIEHNH 0 MAaTEMAaTHKE KaK YHUBEPCATLHOM
S3BIKE HAYKH, CPEACTBE MOJICITUPOBAHMS SBICHHM W TIPOIECCOB, 00 HACIX U
METOJIaX MaTEMAaTHUKU;

o pa3BuUTHE JIOTUYECKOTO MBIIICHHUS, MIPOCTPAHCTBEHHOTO
BOOOpaKEHUS, aITOPUTMHUYECKON KYJIBTYPhI, KpUTUYHOCTH MBIIIJICHUS HA YPOBHE,
HEO0OXO0IMMOM JJIs1 Oy nyIiel mpodecCuoHaNbHOM NeATeIbHOCTH, 1JI ITPOI0DKCHUS
oOpa3oBaHus U CaMOOOpPa30BaAHHS;

o OBJIaJleHHEe MAaTeMaTHYeCKHMH 3HAHMSMH MW  YMEHHMSIMH,
HEOOXOJMMBIMHA B TIOBCETHEBHOM XKU3HHM, JJII U3YUCHHUS CMEXKHBIX €CTECTBEHHO-
HAyYHBIX JUCIUIUIMH Ha 0a30BOM YpOBHE W NHUCIMIUIMH TPO(HEeCCHOHATHLHOTO
[UKIIA, JJI MOJTYy4YeHUs: 00pa3oBaHus B 00JACTAX, HE TPEOYIOMMX YriayOJeHHOM
MaTeMaTHYECKOU MOJTOTOBKY;

o BOCIIMTAHUE CPEACTBAMM MATEMAaTUKU  KyJIbTYypbl  JIHYHOCTH,
MOHMMAaHUS 3HAYMMOCTH MAaTEMaTHKH JUIS HAay4YHO-TEXHHYECKOro Iporpecca,
OTHOIICHUS K MaTeMaTHUKE KaK K YacTh OOIIEYEIIOBEUECKON KYyJIBbTYphl dYepes3
3HAKOMCTBO C HWCTOpWEH pa3BUTHS MAaTEMAaTHUKH, JBOJIOIUEH MaTEeMaTHYCCKHX
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OcHOBY TIpOTpaMMBI COCTaBIISIET COACPIKaHNE, COTIIACOBAHHOE C TPeOOBaHM-
ssMH GeZIepaTbHOTO KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHAapTa CPEIHETO (ITOJTHOTO)
oOmero o0pazoBanusi 0a30BOr0 YpOBHS.

B mporpamme yueOHBIN MaTepuan MpeacTaBlieH B (GOpMe Yepeayromerocs
pa3BepThIBAaHMS OCHOBHBIX COAEPKATEIBHBIX JTMHUM:

) aneebpauveckas nuHus, BKIIOYAIOINIAS CUCTEMATU3AINIO CBEICHHUM O YHC-
Jax; U3y4YeHHE HOBBIX M 0000IIEHHE paHee M3YYEHHBIX omepaluii (BO3BEICHHC B
CTETIEHb, U3BJICUCHUE KOPHS, Jorapu(pMUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KO-
TaHT€HC U 00paTHBIC K HUM ); U3YUE€HHUE HOBBIX BUJIOB YHCIIOBBIX BRIPAKECHUH U (OP-
MYJT; COBEPIIICHCTBOBAHHUE MTPAKTHUCCKUX HABBIKOB M BBIUUCIUTEIBHON KYJIbTYPHI,
pacIIpeHne W COBEPIICHCTBOBAHUE aNreOpamdecKoro ammapara, chOpMHpPOBaH-
HOTO B OCHOBHOU IITKOJI€, M €r0 IPUMECHEHHE K PEIICHUI0 MaTEeMaTUYECKUX U TIPH-
KJIQHBIX 33]1a4;

1 meopemuxo-pynxkyuonanvHas auHus, BKIIOYAIONIAS CHCTEMATH3AIUI0 U
pacIMpeHrue CBEICHUH O (PYHKIMSIX, COBEPIICHCTBOBAHUE TpadUueCKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMH HJICSIMH U METOJaMH MAaTEMAaTHYECKOTO aHaIHn3a B 00b-
eMe, TT03BOJISIONIEM UCCIIE0BaTh AIEMEHTapHbIE (QYHKIINH U PEIIaTh MPOCTEHIIIHE
reoMeTpudeckue, GU3NIecKue 1 Apyrue MpuKIaaHbIe 3a/1a4u;

) runus ypaeneruii u HepaseHcma, OCHOBaHHAs Ha TIOCTPOCHHUH U UCCIIEI0-
BaHUM MATEMaTUYECKUX MOJIEJCH, TIePEeceKaromascs ¢ aureOpandeckon u Teope-
TUKO-(DYHKIIMOHAILHOM JIMHUSMHU W BKITIOUAIOIIAst PA3BUTHE U COBEPIIICHCTBOBAHNE
TEXHUKU JIreOpandecKux mpeoOpa3oBaHMil Uil PEeIIeHUs YPABHEHHM, HEPABEHCTB



U cucteM; (popMUpoOBaHUE CIIOCOOHOCTH CTPOUTH U MCCIEAOBATh MPOCTEHUIIINE Ma-
TEMaTUYECKHUE MOJIEIIH MIPU PEIICHUH IPUKITIAIHBIX 3a]1a4, 3a/1a4 U3 CMEXHBIX U CIie-
UAJTBHBIX JUCIUIUINH;

[ eeomempuueckas nunus, BKIIOYAIONIAs HATJISAHBIC IPEACTABICHUS O MPO-
CTPAHCTBEHHBIX (PUTYpax U U3yUYECHHUE UX CBOUCTB, ((OPMUPOBAHNE U PA3BUTHUE MPO-
CTPaHCTBEHHOTO BOOOPAKEHUS, PA3BUTHE CIIOCOOOB T€OMETPUUECKUX HU3MEPEHUH,
KOOPJIMHATHOTO ¥ BEKTOPHOTO METOJIOB JIJIsl pELICHUSI MAaTEMaTHYECKUX U TIPUKITA]I-
HBIX 3a]1a4;

[l cmoxacmuueckas nunusi, OCHOBaHHAsI HA Pa3BUTHH KOMOMHATOPHBIX yMe-
HUM, IPEICTaBICHUIN 0 BEPOSATHOCTHO-CTATUCTUIECKIX 3aKOHOMEPHOCTSIX OKpYKa-
OLLEr0 MHPA.

Pa3Butne comepx’aTenbHBIX JUHUA COMPOBOXKIAETCS COBEPIICHCTBOBAHUEM
WHTEJUICKTYaTbHBIX M PEUYEBBIX YMEHHH IyTeM OOOTAaIIEHUS MaTeMaTHYECKOTO
S3BIKA, PA3BUTHUS JJOTUYECKOTO MBIIIJICHUSI.

Marematuka siBisieTcs (GyHAaMEHTaIbHONW 00111€00pa30BaTeIbHON JAUCIIH-
TUTMHOM CO CIIOKUBIIMMCSI YCTOMYMBBIM COJIEp>)KaHUEM U 0OIIMMU TPEOOBAHUSIMU K
MOATOTOBKE oOy4aronuxcs. Peanuzanus o0mumx nesineil u3yuyeHus MaTeMaThuKy Tpa-
JTUIIMOHHO (POPMUPYETCS B UETHIPEX HAIMPABJICHUSIX — METOAMYECKoe (00111ee mpe-
CTaBJICHUE 00 HJIeIX M METOJaX MaTeMAaTHKH), HHTEIUIEKTYaJIbHOE Pa3BUTHE, YTH-
JUTApHO-IIParMaTUuecKoe HampasiieHue (OBJaJeHHEe HEOOXOIUMBIMU KOHKPET-
HBIMH 3HAHUSMH U YMEHHUSMH) U BOCITUTATEIHHOE BO3ICHCTBHE.

[Tpodunuzamus neneit MaTeMaTuYecKoro oOpa3oBaHMs OTPAKAaeTCsl HA BbI-
O0ope MPUOPUTETOB B OpraHU3allMy Y4eOHOH NeSTeNbHOCTH OOydarommxcs. /lus
MexXHUYecKo20 U ecmecneenHoHayyHo20 npouis bl00p yeneu cmeuiaenmcs 8 npaz-
MAMUYecKoM HanpasieHuy, npedycmMampusarouiem Ycuienue U pacuiupeHue npu-
K1A0H020 XApaKmepa u3y4eHus. MamemamuKky, npeumyuecmeeHH ol opueHmayuy
HA_aleOpUmMU4ecKuli Cmuilb NO3HABAMENbHOU JesamenbHocmuy. JIjisi TymaHuTap-
HOTO U COITMAIbHO-I)KOHOMHUYECKOTO Mpoduieit 00yiee XapaKTEePHBIM SIBISETCS YCU-
JieHuE OOIIEKYJIbTYPHOM COCTABISIONIEH Kypca ¢ OpHEHTAIMe Ha BU3yallbHO-00-
pa3HbIN U JIOTHYECKHUI CTHIIA y4eOHON paOOTHI.

N3yuenne MaTeMaTuKy Kak y4eOHOTO MpeaMeTa 00eceYnBaeTCs:

— BBIOOPOM Pa3TUYHBIX MOJIX0/I0OB K BBEJACHUIO OCHOBHBIX MOHITHH;

— (hopMupoOBaHHEM CUCTEMBI YUeOHBIX 3aJaHHii, oOecreunBaromux hdex-
THUBHOE OCYIIIECTBICHHE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

— oborarieHneM creKkTpa cTuiieil yaeOHOM 1eaTeIbHOCTH 3a CUET COTacoBa-
HUS C BEIYIIUMH JISATSTbHOCTHBIMHA XapaKTEPUCTHKAMU BEIOPAHHOM PO ECCH.

[IpodunbHas cocTaBisAOMIas OTpaKaeTcsl B TpPeOOBaHUAX K IOJATOTOBKE 00Y-
YAFOIIUXCS B YaCTH:

— 001Iel cucTeMbl 3HAHWH: cofiepKaTellbHbIe TPUMEPHI UCTIOIB30BAHUS Ma-
TEMaTUYECKHUX UCH U METOJ0B B TPO(ECCHOHATLHOM eI TeTbHOCTH;

— YMEHHUI: pa3inyue B ypOBHE TPEOOBAHMIA K CIIOKHOCTU MIPUMEHSIEMBIX aJl-
TOPUTMOB;




— NPAKMU4eCcK020 UCNOIb308AHUS NPUOOPEMEHHbIX 3HAHU U YMEeHUL. UHOU-
BUOVATILHO20 Y4EOHO20 ONbIMA 8 NOCMPOCHUU MAMEMAMULECKUX MOOeell, 8bINOJ-
HEeHUU UCCIe008AMEeNbCKUX U NPOEKMHbIX padom.

Takum 00pa3zom, mporpaMmMa OPUCHTUPYET Ha IPUOPUTETHYIO POJIb MPOILIEC-
CYQJIbHBIX XapaKTePUCTUK y4eOHOU pabOThI, 3aBUCSIIUX OT Mpoduis npodeccuo-
HAJILHOW IMOJTOTOBKH, aKIICHTUPYET 3HAYCHHE IMOJIyUYCHUS OIbITa UCIOJIb30BAHUS
MaTEeMAaTUKH B COJCPXKATEIbHBIX U MPOPECCHOHATBHO 3HAYMMBIX CHUTYAIMSX IO
CPaBHCHHIO C (POpPMaIbHO-YPOBHEBBIMU PE3YJIbTATUBHBIMH XapaKTePUCTHKAMH
oOy4JeHwUs.

[lepeueHs TeM B Kypce MaTEMaTHKH SIBIISICTCS OOIIMM JUTsSl BCeX Mpodriiei
MOJy9aeMOoTo MPOoGEeCCHOHAILHOTO 00pa3oBaHMs M MPU BCeX 00BeMax y4eOHOTO
BPEMCHH HE3aBUCHUMO OT TOTO, SIBJIICTCS JIU MPEeaAMET 0a30BbIM WIIH TPOQHUIIHLHBIM.
[TpemnaraeMbie B MPUMEPHOM TEMATHYECKOM IIJIaHE Pa3HbIe 00bEMbI yUeOHOTO Bpe-
MCHH Ha W3YyYCHHUE OJTHOW M TOW )K€ TeMbl PEKOMEHIYETCS MCIIOJIb30BaTh ISl BbI-
TIOJTHEHUS Pa3IMYHbIX YUeOHBIX 3adaHuid. TeM caMbIM pa3indusi B TpEOOBAHHUIX K
pe3yiibraTaM OOyYeHHS TPOSBATCS B YPOBHE HABBIKOB IO PEIICHUIO 3a7a4 U B
OTIBITE CAMOCTOSATEIHHON PaOOTHI.

B niporpamme xypcugom BBIICIICH MaTeprall, KOTOPBIN MPH U3YYCHUU MaTe-
MaTUK{ U Kak 0a30BOTO, M KaK MPOQUIHHOTO YYeOHOTO IpeaMeTa KOHTPOIO He
TIOJIJICIKHT.

[IPUMEPHOE COJIEPXXAHUE YUEBHO! JIUCLIMITJIMHbBI

Bsenenne

MaremMatrka B HayKe, TEXHUKE, SKOHOMUKE, THPOPMAIIMOHHBIX TEXHOJIOTHUSIX
Y IPAKTHYECKOM AesATeNbHOCTH. Llenu u 3ajaun u3yueHust MaTEMaTUKU B YUPExKIe-
HUSAX CPEIHEro MpodecCHoHaTbHOTO 00pa30BaHMUs.

AJITEBPA

Pa3Burne nNoHATHS 0 YUCITE

[lenbie u panroHalibHbIC yucia. JleiicTBuTenbHbIe uncia. [IpubamxeHHbIe
BbIUMCIICHUS. [Ipubaudicennoe 3Hayenue 8eIuyuHbl U NOSPEUHOCU NPUOTIUNCEHUL.

Kommnnexcnwie uucna.

Kopuu, crenenu u jorapu¢pmsi

Kopun n crenenn.KopHu HartypanbHOM CTENEHW U3 YMCIIA U UX CBOWCTBA.
CreneHu ¢ palMoOHaIBLHBIMU MTOKA3aTENSIMU, X CBOMCTBA.CTENEHU C AEHCTBUTEIIb-
HBIMH TIoKa3atensiMu. Cgoticmea cmeneru ¢ 0elcmeumenbHblM NOKA3amenem.

Jlorapudm.Jlorapudm uucna. OcHosHoe n02apupmuueckoe moHcoecmaso.
JlecsaTuunbie U HaTypaibHbIe Jorapudmel. [IpaBuna aeiicTBuii ¢ torapudmamu. /le-
Pexoo K HOBOMY OCHOBAHUIO.

[IpeoOpazoBanue anreOpamveckux BwIpakeHHil. [IpeoOpasoBanue parmo-
HaJIBHBIX, UPPAMOHATBHBIX CTETICHHBIX, TOKA3aTEIBbHBIX U JTOTapU(MUUECKHUX BbI-
PaKEHUMU.

OCHOBBI TPUTOHOMETPHUH



Pannannas mepa yrna. BpamarensHoe nBukenne. CHHYC, KOCUHYC, TAHT€HC
U KoTaHTreHcuuciaa. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYIIbI TPUBE-
nenus. CHHyC, KOCUHYC M TAHT€HC CyMMbI U pa3HOCTH JIBYX yriIoB.CHHYC M KOCH-
HYC IBOMHOTrO yria. @opmynst nonogunnozo yaaa.llpeobpazosanue cymmsl mpuzo-
HOMempu4ecKux QyHKYull 8 npouzeeoenue u npouzeeoenus 8 cymmy. Boipascenue
MPUSOHOMEMPUYECKUX DYHKYUL Yepe3 MaH2eHC No0sunHo2o apeymenma. [1peod-
pa30BaHus NPOCTEUIINX TPUTOHOMETPUYECKUX BBIPAKECHUI.

IIpocrelimme TPUrOHOMETPUIECKHUE YpaBHEHUS. Pelienue TpuronoMmerpude-
CKUX YypaBHEHMi. [Ipocmeuiwiue mpueconomempuieckue nepaseHcmed. Apxcumyc,
APKKOCUHYC, APKMAH2EHC YUCTA.

DYyHKUMH, UX CBOICTBA U I'PaQuKH

Oynkunn.O061acTh ONMpeneaeH s U MHOXECTBO 3HaUeHHMI; Tpaduk QyHKIINH,
noctpoeHue rpadpukoB GyHKIUHN, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMH.

CaoiicTBa (DYHKIIMM: MOHOTOHHOCTb, YE€THOCTh, HEUYETHOCTh, OTPAaHUYCH-
HOCTb, MEpUOANYHOCTh. [IpoMexxyTku Bo3pacTaHusl U yObIBaHMs, HauOOJbIIEE U
HauMEHbIlIee 3HAUCHUs, TOUKH dKcTpeMyma. ['paduueckas unrepnperauus. [Ipu-
Mepbl (PYHKIIMOHATIBHBIX 3aBUCUMOCTEHN B pealIbHBIX MPOLIECCaX U SABJICHUSIX.

Oo6parnbie pyHKIUU. Obaacmsb onpedeneHus u 001acmsb 3SHAYeHUL 0OPAMHOU
@ynrxyuu. I'paduk 0OpaTHON QYHKIIUH.

Apudmernueckue onepanuu Hajg GyHKuuamu. CroxHas QyHKIus (KOMIIO-
3UIHSA).

CrenenHble, MoKa3aTeJbHbIe, Jorapupmuueckue U TPUTOHOMETPUYe-
ckue GyHKUMH

Onpenenenus PyHKIUM, UX CBOWCTBA U TpauKH.

Obpamnvle mpueconomempuieckue QyHKyuu.

[IpeobpazoBanus rpadukoB. [lapannenbHblil IEpeHOC, CUMMETPUSI OTHOCHU-
TEJIBHO OCEW KOOPAMHAT U CUMMETPHSI OTHOCUTEIBHO Hayaja KOOPAWHAT, CHMMET-
pHUsl OTHOCUTEIBHO NMPSMOM Y=X, PaCTSHKEHUE U CKAaTHE BJIOJIb OCEH KOOPAUHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

[TocnenoBarenbHOCTH. CrIOCOOBI 3a/JaHUSI M CBOMCTBA YMCIIOBBIX MOCIEA0BA-
TenbHOCTEHN. [lonamue o npedene nocnedosamenvuocmu. Cyuecmeoganue npeoena
MOHOMOHHOU 02panuyeHHolu nociedosamenviocmu. CyMMHUpPOBaHHE MOCIEI0Ba-
TenbHOCTE. beckoHeuHo yObIBaroIias reoMeTpuueckas porpeccus U ee cymma.

llonusimue o nenpepvienocmu Qhynkyuu.

[IpousBoanas. [loHsiTuEe O MPOU3BOAHON (PYHKIIMHU, €€ FEOMETPUUECKUI U PU-
3MYECKUI CMBICI. YpaBHEHHE KacaTellbHOM K rpaduky QyHkuuu. [IpomsBonHbie
CYMMBI, pa3HOCTH, IPOU3BEICHUS, YaCTHOTO. [[por3BOAHBIE OCHOBHBIX 3JIEMEHTAP-
HbIX QyHKIUH. [IppuMeHenne npou3BOgHON K UCCAEAOBaHUIO (PYHKUIUNA U TTOCTPOE-
HUIO TpadukoB. Ilpouzeoonvie 06pamuoll QyHKYuU U KOMROIUYUY QYHKYUU.

IIpumepsl UCIIONIB30BaHUS TPOU3BOIHON JJII HAaXOKAEHUS HAWITY4lIEro pe-
[ICHHS B IPUKJIAIHBIX 3a/1a4axX. Bropas nmpousBoaHasi, ee reoMeTpuieckuii u puzu-
yeckuil cMbIch. [IpuMeHenne mpou3BoIHOM K HCCIIeJOBAaHUIO (PYHKITUI U TTOCTpOE-
Huto rpadukoB. Haxoxenue ckopocTH AJis poliiecca, 3alaHHoro GopMyIioil u rpa-
bukom.



[lepBooOpasnas u unterpan.llpumeHenne omnpeaeneHHOro MHTErpaia s
HaxXO0XXJICHUS TUIOLIAI KpUBOJWMHEHHOU Tpameuuun. Popmyna Herorona—IJleito-
Huna. [Ipumeps! npuMeHeHust HHTErpaia B GU3NKE U T€OMETPHH.

YpaBHeHUs U HEPABEHCTBA

PaBHOCHMIIBHOCTE ypaBHEHMI, HEPABEHCTB, CUCTEM.

PanmonanbHblie, MppallMOHAIBHBIE, MIOKA3aTENbHBIE U TPUTOHOMETPUYECKHUE
ypaBHEHUS U cucTeMbl. OCHOBHBIE MPUEMBI UX pelieHus (pa3yioKeHUe Ha MHOKH-
TEJTU, BBEJICHUE HOBBIX HEU3BECTHBIX, ITOJICTAHOBKA, TpaQUUECKUl METON).

PanmonansHeie, MppallMOHANIBHBIE, IOKA3ATEIBHBIE U MPUSOHOMEMPUYECKUE
Hepagencmea.OCHOBHbBIE TPUEMBI UX pelieHus. Vcronb30Banne CBONCTB U rpadu-
KOB (DyHKLMI MPH pelIeHNH YpaBHEHH 1 HepaBeHCTB. MeTo 1 uHTepBanos. M300-
paK€HUE HA KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PEIIEHUN YPaBHCHUN U HEpa-
BEHCTB C ABYMsI IEPEMEHHBIMH U UX CUCTEM.

[IpruMeHeHne MaTEMaTUYECKUX METOJOB JIJIsl PELICHHS COAEPKATENbHBIX 3a-
Jla4 U3 pa3InyHbIX 00JacTel HAyKHU U MpakTUKU. MIHTepripeTanus pe3ynprara, yuer
pealbHbIX OTPAHUYEHUM.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOATHO-
CTEN

JJIeMeHTbl KOMOUHATOPUKH

OcHOBHBIE MOHATHSA KOMOWHATOPUKHU. 3aJayd Ha MOJACYET YHCliapa3Mellle-
HUH, IEPECTAHOBOK, coueTaHuil. Pemenne 3axau Ha nepedop BapuanToB. Popmyia
ouHomMa HprotoHa. CBolicTBa OMHOMHHAJIBHBIX KO3()PUIMEHTOB. TpeyrojbHUK
[Tackans.

JIeMEHTbI TEOPUHU BEPOATHOCTEH

CoObITHE, BEPOSITHOCTH COOBITHS, CIIO)KEHUE U YMHOYKEHHUE BEPOSITHOCTEM.
llonusamue o nezasucumocmu cobvimuti. /{uckpemnas ciy4aunas 6e1uduna, 3aKoH ee
pacnpeoenenus. Hucnosvie xapakmepucmuky OUCKPEMHOU CAYYAUHOU GeTUUUHDL.
Ionsamue o 3axone 6o1bUILUX YUCE.

JJIeMeHThl MATEeMATHYECKOM CTATHCTUKH

[IpeacraBnenue qaHHBIX(TaOIUIIBI, AHATPAMMBI, TpaUKn), ceHepanbHas co-
BOKYNHOCMb, 8blOOPKA, cpednee apupmemuueckoe, meouana.llonsmue o 3adauax
MamemMamuieckou Cmamucmuxu.

Pewenue npaxkmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCHHbIX Memooos.

T'EOMETPUSA

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosioxkeHne IByX NpsMBIX B IpocTpaHcTse. [lapamnensHOCTh
npsAMor U ockoctu. [lapammensHocTh muiockocTel. [leprneHauKynsipHOCTh Mpsi-
MOU U IUIOCKOCTU. [IeprieHauKysip U HaKIOHHAsl. YTOJI MEXIY NPSIMOU U IIIIOCKO-
CTbIO. /[ByrpaHHbIil yroy. Yoy Mexay INIOCKOCTAMU. [leprieHauKyasspHOCTh ABYX
IIJIOCKOCTEN.

['eomeTrpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: NMapaUIEIbHBIA MEPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO INIOCKOCTH.

[TapannensHoe NpPOEKTUpOBaHUE. [l10wjadb OpmMo2oHANbHOU NPOEeKYUU.
N300paxeHne npocTpaHCTBEHHBIX (UTyp.



MHoOrorpaHHuKHU

Bepumnel, pedbpa, rpaHu MHOTOTrpaHHuka. Paszeepmka. Muozcoeparnnvie yeiubi.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

[Ipusma. Ipsimas u nakrounaa npusma. [lpaBunbHas npusma. [lapauienenu-
nen. Kyo.

[Mupamuna. [lpaBunbHas nupamuaa. Yceuennas nupamuoa. Tetpadap.

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

Ceuenus Ky0a, IpU3MBbI ¥ ITAPAMU/TBI.

[IpencraBienue o MpaBWIbHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTas’p,
JTOACKAdIp U UKOCAdIP).

Tena 1 MOBEPXHOCTH BpallleHUSA

[Humusap u koHyC. Yceuennsiii konyc. OCHOBaHUE, BBICOTA, OOKOBAs TIOBEPX-
HOCTb, OOpa3zyroias, pa3Beptka. Ocegvle ceuenus u ceueHus, napauiebHvle 0CHO-
BAHUIO.

[ap u cdepa, ux ceuenust. Kacamenvras niockocms K chepe.

HN3Mmepenns: B reoMeTpuu

O6bem u ero uzmepenue. aterpansHas popmysa oobema.

®opMmyibl 00beMa Ky0a, TPSIMOYTOJIBHOTO TMapajuieienunesa, mpu3Mbl, 11-
muHApa. GopMyibl o0beMa upaMubl U Konyca. Gopmynbl IIOIIAAA TOBEPXHO-
CTell IIMHIpa U KoHyca. @opMyiibl 00beMa 1apa ¥ miomiaau chepsl.

[Tono6ue ten. OTHOIIEHUS TIOMAAEH TOBEPXHOCTEN U 00BEMOB MOJOOHBIX
TEJ.

KoopauHaTsl 1 BeKTOPBI

[IpsamoyrosibHas (IekapToBa) cUCTeMa KOOPAUHAT B MpocTpaHcTBe. Dopmyra
PACCTOSIHUS MEXIY ABYMsI TOUKAMH. Y paBHEHHUSI CPEPBI, NI0CKOCMUU NPAMOU.

Bekropel. Moayne BekTopa. PaBeHCTBO BEKTOpOB. CIIOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3nokeHue BEKTOpa IO HANpPaBICHUSM. YTOJI
MeXy AByMs BekTopamu. [Ipoekuns Bektopa Ha ock. Koopaunartsl Bektopa. Cka-
JIIPHOE MPOU3BEAECHUE BEKTOPOB.

Hcnonp30BaHre KOOPAMHAT U BEKTOPOB IMPHU PELICHHH MATEMAaTUYECKUX U
MPUKIIAIHBIX 3a]1a4.

1.2. MecTo y4eOHOM AMCUHUILIMHBI B Y4eOHOM IJIaHE

[Iporpamma yueoHoi auctuminasl «OYI1.03 MaremaTtuka» npenHasHaueHa
JUTSL U3YUYEHUSI MATEMATUKU B YUPEKICHUAX CPeIHEro mpodeccuoHaIbsHOTro 00pa-
30BaHUs, peaju3ylolIuX 00pa30BaTeIbHYI0 MpOrpamMmy cpenHero (MoJaHoro) oo-
niero o0pazoBaHusl, MPU MOATOTOBKE KBATH(UIIMPOBAHHBIX CIIEIIUATUCTOB CPEl-
HEro 3B€Ha I10 NMPOorpaMMe yriIyOJIEHHOHN MOATOTOBKHU. YPOBEHb 00pa30BaHUS: OC-
HOBHOE obOmiee. KBanudukarus: cnenuaiicT mo conuaibHON padoTe.

[Tpoduns momydaemoro npogeCCHOHAIBHOTO 00pa30BaHUS: TEXHOJOTHYE-
CKH (MpU peanu3aliuu mporpaMmMbl CPeHEr0 O0IIero 00pa3oBaHusl).
JucuuminHa u3ydaeTcs Kak 0a30BbIM yueOHBIN TTpeaMeT.

1.3. Pe3ysbTaTsl 0OCBOCHUSI Y4eOHOM AUCHUIIIMHBI



B pesynbraTe u3yueHuss yueOHOW AMCUUIUIMHBI «MaremaTuka» o0ydaro-
IIUNCS JTOJDKEH

3HATH/IIOHUMATD:

o 3HAYEHUE MATEMaTUYECKOW HAYKH JJIs PELICHUS 3a]1a4, BOZHUKAIOIINX
B TEOPUU U MPAKTUKE; IIUPOTY U B TO K€ BPEMSI OTPAHUYEHHOCTh IPUMEHEHUS Ma-
TEMATUYECKUX METOJIOB K aHAIU3y U UCCIEAOBAHUIO ITPOLIECCOB U SIBJICHUM B IPHU-
poJie 1 00IIecTBE;

o 3HAYECHUE MMPAKTUKHA U BOIIPOCOB, BO3HUKAIOIINX B CAMOM MaTEMATHUKE
U1t (GOPMUPOBAHMSI U PA3BUTHS MaTEMaTHUECKON HAYKU; UCTOPHUIO PA3BUTHSI MTOHSI-
THS YUCIa, CO3JaHUS MaTEMaTHYECKOTO aHAIN3a, BOSBHUKHOBEHUS U Pa3BUTHS IEO-
METPUU;

o YHUBEPCAIbHBIN XapaKTEp 3aKOHOB JIOTUKM MAaTEMaTUYECKUX PACCYK-
JIEHUH, X IPUMEHUMOCTH BO BCEX 00JIACTAX YEJIOBEUECKOM JCSTEIbHOCTH;

o BEPOSTHOCTHBI XapaKTEep pa3IMYHBIX IPOLECCOB OKPYXKAIOIIETO
MUpa.

AJITEBPA

YMETh:

o BBITIOJIHATH apu(METUUYECKUE ACHCTBUS HA/l YUCIIAMH, COUETasi yCTHbHIE
U NMUCbMEHHBIC MPUEMBbI; HAXOUTh NPUOIMKEHHbIC 3HAYCHHS] BETMYUH U MOTPel-
HOCTH BBIUMCIIEHUH (a0COMIOTHAS U OTHOCUTEIIbHAS); CPABHUBATH YHCIIOBBIE BhIpa-
YKEHUS;

o HaXOJUTh 3HAYEHHUS KOpHS, CTENEHH, Jiorapudma, TPUrOHOMETpHUYE-
CKHUX BBIPQXEHUN HA OCHOBE ONpENENICHUs, HUCHOJb3ys IPH HEOOXOAMMOCTU WH-
CTPYMEHTaJIbHbIE CPEJICTBA; MOJIb30BATHCS MPUOIMKEHHOW OLEHKOW MPHU MPAKTHU-
YECKHUX pacyerax;

o BBHITIOJIHATHh TIPEOOpa30BaHUsl BBIPAXKEHUHN, TPUMEHSS (HOPMYIIbI, CBSI-
3aHHBIC CO CBOMCTBAMU CTENEHEH, TIOTapu(MOB, TPUTOHOMETPUUECKUX (DYHKIIHIA;

HCMOJIb30BAaTh NIPHOOPETEHHbIE 3HAHUS U YMEHHSI B IPAKTUY€eCKOil J1esi-
TeJIbHOCTH U MOBCEHEBHOM KM3HU:

o JUTSL TPAKTUYECKUX PacueToB Mo (popmyisiaM, BKIroYas (HopMyJibl, CO-
JiepIKallre CTENEeHH, PauKabl, JIOrapudMbl 1 TPUTOHOMETpUUECKUE PYHKIIUHU, HC-
NOJIb3Yysl TP HEOOXOJMMOCTH CIPaBOYHbIE MaTe€pUabl U MPOCTEHIINE BbIUYMUCITU-
TEJIbHBIE YCTPOWCTBA.

DOyHKUUM U TpaduKu

YMeTh:

® BBHIYMCIISTH 3HaUCHUE (DYHKIMH MO0 33IaHHOMY 3HAYEHHUIO apryMEHTa MpHU
pa3IUYHBIX CrIoco0ax 3aanus GyHKINN;

® OIpE/CIATh OCHOBHBIE CBOMCTBA YMUCIOBBIX (PYHKIUH, HIUTFOCTPUPOBATH UX
Ha rpadukax;

* ITomumo YKa3aHHbIX B JAHHOM pa3Jciic 3HaHPII>'I, B TpeGOBaHI/IH K YPOBHIO IIOATOTOBKH BKJIHOYa-
IOTCs TaKXKC 3HAHUA, HGO6XOJII/IMI)IQ AJI1 OCBOCHHS IEPCUMUCIICHHBIX HUXKE YMGHI/Iﬁ



® CTPOUTH TpapuKyd H3YyYEHHBIX (PYHKIHH, WILTIOCTPUPOBATH MO Trpaduky
CBOMCTBA JIEMEHTAPHBIX (PYHKIINM;

® 1CII0JIB30BATh MOHATUE (PYHKLIMHU JIJIs1 OIMCAHUS U aHAJIN3a 3aBUCUMOCTEN
BEJINYMH;

HCI0J1b30BAaTh NPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOI /1es-
TeJIbHOCTH U NOBCEAHEBHOM KU3HU:

o JUTSL OTIMCAHUS C TOMOIIBIO (PYHKIIMH Pa3IMYHBIX 3aBUCUMOCTEH, MPe-
CTaBJICHUS UX rpapUuecKu, HHTEPIPETALUU TPaPUKOB.

Hayana mareMaTH4eCKOI0 aHAIN3A

yMeThb:

o HaXOAUTbh IIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINA;

o UCIIOJIb30BaTh MPOU3BOIHYIO AJISl U3YYEHHS] CBOMCTB (PYHKIMIA U TIO-
CTPOCHHUSI TPAPHUKOB;

o IPUMEHSTH MTPOU3BOAHYIO JIJISl TPOBEACHUS MPUOIM>KEHHBIX BbIUMCIIE-
HUHl, pemaTh 3aJaud NMPUKIAJHOIO XapaKTepa Ha HAXOXJIECHHWE HauOOJIBIIETO U
HAaMMEHBIIIEr0 3HA4YCHHS,;

o BBIUUCIIATH B MPOCTEHIINX CIy4yasxX MJIOMAAN U 0O0BEMBI C UCIOJIB30-
BAHMEM ONPEACICHHOTO UHTETPaa;

HCI0JIb30BAaTh NPUOOPEeTEHHbIE 3HAHUS M YMEHUS] B IPAKTHYECKOH J1esi-
TeJIbHOCTH U NOBCEAHEBHOM KU3HU IS

o peleHns NPUKIAIHbIX 33/1ad, B TOM YHUCJIE COLHAIBHO-3KOHOMUYE-
CKUX M (U3NYECKUX, Ha HauOOJbIINE U HAUMEHbIINE 3HAUCHUS, HA HaXOXKJICHUE
CKOPOCTH U YCKOPEHHUS.

YpaBHeHUS U HEPABEHCTBA

yMeThb:

o pelaTth palMoHajIbHble, TOKa3aTeIbHbIE, JOrapu(pMUUECcKUe, TPUTOHO-
METPUYECKUE YPaBHEHHUS, CBOASIIMECS K JUHEHHBIM U KBAJIpaTHbIM, a TAK)KE aHa-
JIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

o UCIIOJIb30BaTh TpapUuecKuil MEeTOJ pElIeHHs YpaBHEHHM M Hepa-
BEHCTB;

o n300paxaTh Ha KOOPJAMHATHON MJIOCKOCTH PELICHUS YpaBHEHU, Hepa-
BEHCTB M CHCTEM C JBYMS] HEU3BECTHBIMY;

o COCTABJISITh U PEIIATh YPABHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEU3-

BCCTHLIC BCJIMYHUHBI B TCKCTOBBIX (B TOM YHHCIIC HpI/IKJ'IaI[HBIX) 3agavax.

HCITOJIB30BAThH IIpHOﬁpeTeHHLIe SHAHUA N yMeHI/Iﬂ B HpaKTquCKOﬁ acsa-
TCJIBHOCTHU U HOBcellHeBHOﬁ KU3HN:

® JJIA HOCTpOCHI/ISI n UCCIICOIOBAHUA HpOCTeﬁHIHX MATEMATHUYCCKHUX MO-
nene.

KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSI BEPOSITHO-
CTEHN

YMeETh:

° pemaTh npocTeiinre KOMOMHATOPHBIE 3a/1aud METOJIOM Iepedopa, a
TaKXe C UCIOJIb30BaHUEM HU3BECTHBIX (HOPMYII;
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o BBIUUCIISATH B MPOCTEUIINX CITydasix BEPOSITHOCTH COOBITUN Ha OCHOBE
MOZICYETA YHUCIIa UCXO0B;

HCMOJIb30BAaTh IPHOOPETEHHbIC 3HAHUS U YMEHHS B IPAKTUYECKOIl J1es-
TeJIbHOCTH U NOBCEIHEBHOM KU3HU:

J JUIS aHAJIM3a PealibHBIX YMCIIOBBIX JIaHHBIX, MIPEJCTABICHHBIX B BHJIE
auarpamm, rpaukos;

o aHaim3a nH(HOPMAIIUK CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUSA

yMeThb:

J pacro3HaBaTh Ha UepTekax U MOJEIISAX IPOCTPAHCTBEHHBIE (DOPMBI; CO-
OTHOCHTbH TPEXMEPHBIE OOBEKTHI C MX OMHMCAHUAMU, H300paKEHUAMH;

o OIKCHIBaTh B3aMMHOE PACIOJIOKEHUE MPSMBIX M IUIOCKOCTEH B MpO-
CTPAHCTBE, AP2YMEHMUPOSAMb CEOU CYHCOCHUSL 00 IMOM PACHONIONCEHUU,

o aHAJIM3UPOBATh B MPOCTEUIINX CITydasx B3aMMHOE PacIoIoXeHHe 00b-
€KTOB B IPOCTPAHCTBE;

J n300pakaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJbIE TEJa; BBIOJIHATH
YEepTEXH 1O YCIOBHIM 33/1a4;

. cmpoums npocmeliuiue cedenus Kyoa, npusmsl, RUPAMUObL;

o pemaTh MIaHUMETPUIECKUE U TPOCTEHINNE CTEPEOMETPUUYECKUE 3a-

a4l Ha HaXOXJACHUE T€OMETPUYECKUX BEIUYMH (JJIMH, YIJIOB, IUIOIIAEH, 00be-
MOB);

L HCIIOJIB30BaTh IIPHU PCIHICHUH CTCPCOMCTPHUYICCKUX 3ada4 IINIAHUMCTPHU-
YCCKUC CpaKTBI Hu MCTOAHBI,
L4 IMPOBOJUTDL JOKA3ATCIIBHBIC PACCYKIACHHUA B XOJAC PCHICHMA 3a/1a4;

HCIIOJIB30BaThb IIpPIOﬁpeTeHHLIe SHAHUA U YMECHUHA B HpaKTl/I‘IeCKOﬁ Jesa-
TCJIBHOCTH U HOBCCIIHeBHOﬁ KM3HN:

o JUTSL UCCIIeIOBaHUsI (MOJICTTUPOBAHUSI) HECIOKHBIX MPAKTUYECKUX CH-
Tyalrii Ha OCHOBE M3YUYEHHBIX (DOPMYJT U CBOMCTB (UTYD;
o BBIYHCIICHUSI 00bEMOB U TUIOIIA/IeH TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX

TCJI IIPHU PCIICHUU IIPAKTUYICCKUX 3ada4, UCIT0JIb3Ys IIPpHU H€06XOI[I/IMOCTI/I CIipaBO4-
HUKHW U BBIYUCIIUTCIBHBIC YCTpOﬁCTBa.

11



2. COJIEP’KAHUE YYEBHOM JUCIHUITIJIAHBI
2.1. TemaTu4yecKkMid IJIAH U COIEePKAHUE YUeOHOI JUCUUIINHbBI

KoumnuectBo
YacoB HA
pa3jaen
AyauTopHas
padora, yac

HaumenoBaHue pa3jaesa Tembl pazaena

1 cemecmp
Pazpmea 1. 20
Beenenue. IloBTOpe-
HHeE IIKOJbHOIO
Kypca.
2 Tema 1. MaTemMaTuka Kak 4yacTh 0OLIEYEIIO-
BEUECKOM KyIbTypbl. PONp 1 3HaUeHHE Ma-
TeMaTUKH (3HAKOMCTBO C UCTOPUEH pa3BU-
THSI MATEMATHKH ).
10 Tema 2. ToxaecTBeHHbIE TPEOOPA30OBAHUS
BBIPAKCHUM.
Meton MaTeMaTH4eCKON WHTYKIIUH.
8 Tema 3. TlocTpoenue rpadukos
AIIEMEHTAPHBIX (PYHKIIHA.
Pasnean 2. 34
Tpuronomerpus.
10 Tema 1. OcHOBBI TpuroHomeTpuu. M3me-
pEHUsI HA MECTHOCTH.
10 Tema 2. TpuronomeTpuyeckue pyHKIHH.
10 Tema 3. Pemienre TpUroHOMETPUYECKUX
YPaBHEHHI U HEPABEHCTB.
4 Tema 4. Cuctempl TPUTOHOMETPUUECKHUX
YpPaBHEHUM.
Pa3znen 3. Hauana 32
MaTeMaTH4eCKOro
anasu3a. [lpousBoa-
Hast PyHKIMH.
8 Tewma 1. [lpupamenue pynakuun. Onpeerne-
HUE TTPOU3BOTHOMN U €€ PU3HUECKUI U Teo-
METPUYECKUI CMBICIL.
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Tewma 2. [IpaBuna BeuMCIEHUS TPOU3BO/-
HBIX.

8 Tema3. [TpousBoiHasI CIIOXKHON (HYHKITUH.
8 Tewma 4. [IpousBoaHbIe
TPUTOHOMETPHUUECKUX (PYHKITHIA.
Pa3znen 4. Pemienue 16
TEKCTOBBIX 3a/a4.
4 Tema 1. Pemenue 3a1a4d Ha JBMKCHHE.
4 Tema 2. Pemenue 3agau Ha paOoTy.
4 Tema 3. Pemienue 3a1a4 Ha IPOIIEHTHI,
CMECH U CIUIaBbI.
4 Tema 4. Pemnenue TeKCTOBBIX 3a7a4 Ha CO-
CTaBJICHHE YPaBHCHUHN, HEPABEHCTB U UX
KOHCTPYKITUH U3 pa3IMIHBIX 00J1aCTeH KU3-
HEJEITEIILHOCTH YEJIOBEKA
Pa3nen 5. DneMeHTBI 17
KOMOMHATOPHUKH H
TEeOPUH
BEPOSITHOCTEH.
JJiIeMeHTbI MaTeMa-
THYECKOIl cTaTH-
CTHKH.
5 Tema 1. DneMeHTb KOMOMHATOPHUKH.
6 Tema 2. DneMeHTbI TEOPUHU BEPOSTHOCTEN
6 Tema 3. D1eMeHTHI MaTEeMaTUYECKOM CTaTH-
CTHKHU.
Nroro 3a 1 cemecTp 119
2 ceMecTp
Pa3nen 6. 34
IIpuMeHeHue Hempe-
PHIBHOCTH M TIPOM3-
BOJIHOM.
4 Tema 1. MeToa nHTEpBaIOB.
8 Tema 2. KacarenbHas k rpaduky QyHKUIUU.
4 Tewma 3. [Tpubm>x€HHBIC BBIYUCIICHHUS.
12 Tema 4. UccnenoBanue QpyHKIUH.
6 Tema 5. MeTon MaTreMaTHUECKOTO

MOJICJIMPOBaHMS (pelIeHUE MPUKIaTHBIX
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3a71ad Ha HaXOXKJIEHUE HAHOOIBIIIETO U
HaUMEHBIIET0 3HaYeHUs QYHKIIUMN ).

Paznes 7. IlepB0006- 26
pa3Hasi U HHTerpaJl.
Bbruuncienue mionia-
ae miIockux ¢puryp
U 00bEMOB TeJ1 Bpa-
IIEeHUsl.
10 Tema 1. IlepBooOpa3Hasi U UHTETpal.
OCHOBHBIE MOHSTHS.
10 Tema 2. BorunciieHue omaaen mioCKux
¢uryp.
6 Tema 3. Beruucnenue o0bEMOB Tel Bpalie-
HUSL.
Pa3nen 8 . IlpsimMble n 16
IVIOCKOCTH B IIPO-
CTPAHCTBe.
MHOrorpaHHuKH
6 Tewma 1. IIpsiMbIe 1 TIOCKOCTH B TPOCTPAaH-
CTBE.
10 Tema 2. MHOTOrpaHHUKH.
Paznen 9. 16
Koopaunarel u
BEKTOPbI B
NPOCTPAHCTBeE.
8 Tema 1. BekTopbl B IPOCTPaHCTBE.
8 Tema 2. MeToa KOOpJAMHAT B IPOCTPAHCTBE.
Paznen 10. IMoka3a- 30
TeJbHas U Jiorapudg-
Mu4ecKasi QyHKIUs.
6 Tewma 1. Kopnu, crenenn u norapugMel.
6 Tewma 2. [lokazaTenbHble U JOTapupMUIe-
CKUe QYHKITHH.
8 Tema 3. PemieHue noka3aresbHbIX U JOTa-
pubMHUYECKIX YpaBHEHUN 1 HEPABCHCTB.
8 Tema 4. UppanmoHanbHble ypaBHEHUS.
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Tema 5. [Ipon3BoagHAas MTOKA3aTENBLHON U JIO-
rapuMuIecKon HyHKITUH.

Paznea 11. 32

HN3mepenus B
reomerpun. O0bEémbI
TeJl.

TeJia 1 MOBEPXHOCTH

BpallleHHUsl.
4 Tema 1. I3mMepenust B reOMETpUH.
12 Tema 2. Hunuuap, koHyc, map.
16 Tema 3. O6bEMmbI Ten. [nomans moBepxHO-
CTH.
Hroro 3a 2 cemectp 154
NuauBuayajabHbIe 12
NMPOEKTHI
NTOI'O 291

3. XAPAKTEPUCTHUKA OCHOBHbIX BUJOB
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

HaumeHnoBaHue pa3ieiia/TeMsl

Buabl yueOHbIX JelicTBHIA

Pa3zneal.Beenenue. IloBTOpenne mKoJIb-
HOI0 Kypca.

Tema 1. MatemaTuka Kak 4yacTh 00IIIe4eNIOBe-
YECKOM KyJbTyphl. Posib 1 3HaUeHHE MaTema-
TUKHU (3HAKOMCTBO C UCTOpPUEHN pa3BUTHUS Ma-
TEMAaTHKH).

KoncnekrupoBanmue, ayaiupoBaHue, ca-
MOCTOSITeJIbHAsI padoTa ¢ MCTOYHUKAMU
nH(popMannu, padbora ¢ ydeOHUKaAMH, pe-
1IeHHe IPUMEpOB.

Tema 2. ToxecTBEHHbIE TPEOOPA30BaHUS
BBIPaKCHUI.

Mertox MareMaTH4eCKON WHIYKIIMH.

KoncnekrupoBanmue, ayaiupoBaHue, ca-
MOCTOSITeJIbHAsI padoTa ¢ MCTOYHUKAMU
nH(popMmannu, padbora ¢ ydeOHUKaAMH, pe-
1IeHHe IPUMEepOoB.

Tema 3. Tloctpoenue rpaduKoB dreMEHTAp-
HBIX (QYHKIUH.

KoHcnexkTupoBanue, ayauMpoBaHue, ca-
MOCTOSITeJIbHASI Pa00Ta ¢ HCTOYHHUKAMU
uHpopmanum, padbora ¢ yueOHUKaAMu, pa-
0ora ¢ rpaguKaMu, YTeHHe rPapuKoB.

Paspnen 2. Tpuronomerpust

Tema 1. OcHOBBI Tpuronometpuu. Mzmepe-
HUSI Ha MECTHOCTH.

KoncnekrupoBanmue, ayaumpoBaHue, ca-
MOCTOSITeJIbHAsI padoTa ¢ HCTOYHUKAMHU
nH(popMannu, padbora ¢ ydeOHUKaAMH, pe-
IEHUE NMPUMEPOB, UBMEPEHUA HA MECT-
HOCTH.
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Tema?2. TpuroHoMeTpuieckue QyHKIINH.

KoHcnexkTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKAMH, pe-
IIeHUe NPHUMEpPOB, MOCTPOeHHe rpadu-
KOB, YTeHHe TpaduKoB.

Tema 3.PeliieHre TPUTOHOMETPUUYECKUX
YpaBHEHU U HEPABEHCTB.

KoncnektupoBanmue, ayaiupoBaHue, ca-
MOCTOsITe/IbHasi padoTa ¢ MCTOYHUKAMH
nH(popManuu, padbora ¢ ydeOHUKaAMH, pe-
1IeHHEe IPUMEPOB.

Tema4. CucreMnl
YpaBHEHUH.

TPUT'OHOMETPUICCKHX

KoHncnexkTupoBanue, ayiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKaAMHM, pe-
1IeHUe TPUMEPOB.

Pa3zen 3. Hauajia MaTeMaTH4ecKOro aHa-
Ju3a. IlpousBoaHas GpyHKIMH.

Tema 1. Ilpupamenue ¢ynkiuu. Onpenene-
HUE TPOU3BOJAHON U €€ (PU3UYECKHil U reo-
METPUYECKUNA CMBICII.

KoHcnexkTupoBanue, ayiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMu, pe-
1IeHHe TPUMEPOB.

Tema 2. HpaBHna BBIYHCIICHUA ITPOU3BOJHBIX.

KoncnexkTupoBanmue, ayaiupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMu, pe-
1IeHHe TPUMEPOB.

Tewma3. [Ipon3BoaHast CI0KHON QYHKIIMH.

KoncnexkTupoBanmue, ayaiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMHu, pe-
1IeHHe TPUMEPOB.

Tema 4. IIpon3BoaHbIE TPUTOHOMETPUUECKHUX
GbyHKIHIA.

KoncnexkTupoBanmue, ayaiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMu, pe-
HIeHUe MTPUMEPOB.

Pazgen 4. PelieHre TeKCTOBBIX 3a1a4.

Tema 1. Pertenne 3agay Ha JIBUKEHUE.

KoncnekTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaAMu, pe-
IIeHH e IPUMEPOB.

Tewma 2. Pemenue 3agau Ha pabory.

KoncnexkTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHASA PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHHKaMu, pe-
HIEHHe TPUMEPOB.

Tema 3. Pemenue 3amay Ha HpPOLEHTHI, Ha
CMECH M CIUIABBI.

KoncnekTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHASA PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaAMu, pe-
HIEHHEe PUMEPOB.

Tema 4. Pemrenne TEKCTOBBIX 3a7a4 Ha CO-
CTaBJICHUE YPAaBHEHU, HEPABEHCTB U UX KOH-
CTPYKIIMH U3 pa3IUYHBIX 00JIacTel KU3HEIe-
SITEIbHOCTH YeJIOBEKa.

KoncnekTupoBanue, ayaupoBaHHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHpopmanum, padora ¢ yueOHMKaAMM, pe-
HICHHEe PUMEPOB.

Pasnen 6.
IpuMeHeHne HeNPePHIBHOCTH U MPOU3BO/I-
HOM.
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Tema 1. MeToa nHTEpBAJIOB.

KoHcnexkTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKaAMH, pe-
HIeHHe TPUMEPOB.

Tema 2. KacarenbHas k rpaduky QyHKITHH.

KoHcnexkTupoBaHnue, ayiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKAMM, pe-
HIeHHe TPUMEPOB.

Tewma 3. [IpuG>x€HHBIC BEIYUCICHUS.

KoHcnexkTupoBaHnue, ayiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKaAMHM, pe-
HIeHUe TPUMEPOB.

Tema 4. HccrnenoBanue (QyHKITHA.

KoncnexktupoBanue, ayaumpoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKaAMHM, pe-
IIeHUe NPHUMEPOB, MOCTPOeHHe rpadu-
KOB, uyTenue rpapuxos. IlogroroBka k
ceMHHapy.

Tema 5. Metog mareMaTu4ecKoro
MOJISITUPOBAHMSI (PEIICHUE MTPUKIIATHBIX
3aJ1a4 Ha HaXOXKICHHE HAanOOJIBIIETO 1
HAaUMEHBIIETO 3HAYCHUS (DYHKITHIT).

KoncnexktupoBanmue, ayaiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMH, pe-
eHue npuMepoB. Pelenme npukiaag-
HbIX 3a71a4. [loaroroBka Kk ceMuHapy.

Paznen 7. IlepBooOpa3Has u marerpaj.Boi-
YHCJIeHUe II0IAaxeil NI10CKuX Guryp u
00bEMOB TeJ1 BpallleHusl.

Tema 1. IlepBooOpa3Has u MHTErpaJl.
OCHOBHBIE OHSTHSL.

KoncnexktupoBanmue, ayaiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMu, pe-
HIeHUe TPUMEPOB.

Tema 2. Brrunciienue miomaneil mI0CKuX
dburyp.

KoncnekTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaAMU, pe-
menue npumepos. IloaroroBka k cemmu-

HapYy.

Tema 3. Brruncnenne o0bEMOB Ten Bpaille-
HUSL.

KoncnekrupoBanmue, ayaiupoBaHue, ca-
MOCTOSITeJIbHAsI PadoTa ¢ UCTOYHUKAMU
nH(popManuu, padbora ¢ ydeOHUKaAMH, pe-
menne npumepos. IloaroroBka k cemu-

HapYy.

Paznen 8. IlpsiMble M NMJIOCKOCTH B IPO-
CTPaHCTBe.
MHOrorpaHHUKH.

Tema 1. IIpsMble M MIIOCKOCTH B MPOCTPaH-
CTBE.

KoncnekrupoBanmue, ayaiupoBaHue, ca-
MOCTOSITeJIbHAsI padoTa ¢ UCTOYHUKAMU
nH(popManuu, padbora ¢ ydeOHUKaAMH, pe-
meHue npumepos. Padora ¢ miutocrpa-
THBHBIM MaTEPHAJIOM.

Tema 2. MHOTOrpaHHUKH.

KoncnexkTupoBanue, ayaupoBaHHe, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
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uHpopmanum, padora ¢ yueOHMKaAMH, pe-
meHue npumepon. Padora ¢ mtocTpa-
THBHBIM MaTEepPHAJIOM.

Paznen 9. KoopauHarsl 1 BEeKTOPbI B
NMPOCTPAHCTBE.

Tema 1. BexTopsl B IpocTpaHCTBE

KoncnexkTupoBanue, ayaumpoBaHue, ca-
MOCTOSITeJIbHAsI PadoTa ¢ UCTOYHUKAMU
uHdopmanuu, padora ¢ yueOHMKaAMU, pe-
meHue npuMepos. Padora ¢ mmocrpa-
THBHBIM MaTepHaJIOM.

Tema 2. Meroa KOOpAMHAT B MPOCTPAHCTBE.

KoHcnexkTupoBaHnue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKaAMH, pe-
meHue npumepon. Padora ¢ muicrpa-
THBHBIM MaTEepPHAJIOM.

Paznen 10. Iloka3aTenbHas u Jorapupmu-
yeckasi (PyHKIMS.

Tema 1. KopHu, crenenu u jorapugmsi.

KoncnexkTupoBanue, ayaupoBaHue, ca-
MOCTOSITeJIbHAsI PadoTa ¢ UCTOUYHUKAMU
uHdopmanuu, padora ¢ yueOHMKaAMU, pe-
1IeHHe IPUMEPOB.

Tewma 2. [Toka3aTtenbHble U TorapupMuyecKue
GbyHKIIH.

KoncnexkTupoBanue, ayampoBaHue, ca-
MOCTOSITeJIbHAsI PadoTa ¢ UCTOUYHUKAMU
uHdopmanuu, padora ¢ yueOHMKaAMU, pe-
lIeHHe NPHMEPOB, MocTpoeHue rpadu-
KOB, UTeHHe rpadukoB.

Tema 3. . Pelienne moka3zaTrelbHBIX U JIOra-
pUGMUYICCKUX YpPaBHEHUH U HEPABEHCTB.

KoncnexkTupoBanmue, ayaiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMu, pe-
1IeHHe MPUMEPOB.

Tema 4. VppaunoHaibHblE YPAaBHEHUS U He-
paBEeHCTBaA.

KoncnekTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHASA PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaAMU, pe-
IIeHH e IPUMEPOB.

Tema 5. [Ipon3BoiHas MOKA3aTEIBHOM U JIOTa-
pupMHuUecKol QyHKINU.

KoncnekTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaAMU, pe-
LIeHH e PUMEPOB.

Pasznmen 11.
N3mepenus B reomerpuu. O0bEMBI Te.1.

TeJsia 1 MOBEPXHOCTH BPALCHHS.

Tewma 1. 3mepenus B reoMeTpun.

KoncnekTupoBanue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHpopmanum, padora ¢ yueOHMKaAMM, pe-
meHue npumepon. Padora ¢ miutocrpa-
THBHBIM MaTEPHAJIOM.

Tewma 2. Hunuuap, koHyc, map.

KoncnekTupoBanmue, ayaupoBaHue, ca-
MOCTOsITeIbHAasi patoTa ¢ HCTOYHHKAMH
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uHpopmanum, padora ¢ yueOHMKaAMH, pe-
meHue npumepon. Padora ¢ muiwcrpa-
THBHBIM MaTEepPHAJIOM.

Tema 3. O6bémbl Ten. Ilnomane noBepxHo- | KoHcnekTHpOBaHUe, ayJlupoOBaHuUe, ca-
CTH. MOCTOSITeJIbHAsI PadoTa ¢ UCTOYHUKAMU
uHdopmanuu, padora ¢ yueOHMKaMu, pe-
meHue npuMmepoB. Padora ¢ mmocrpa-
THBHBIM MaTepHAaJIOM.

Paznen 5. DiieMeHTbl KOMOMHATOPUKH M
TeoOpuM

BEPOSATHOCTEN.

JIeMEeHThl MATEMATHYECKOH CTATHCTUKH.
Tema 1. DeMeHThl KOMOMHATOPUKHU KoncnektupoBanmue, ayaupoBaHue, ca-
MOCTOAITeJIbHAS PadoTa ¢ MCTOYHUKAMM
uHopmanum, padora ¢ yueOHMKaAMHM, pe-
HIeHUe TPUMEPOB.

Tema 2. Dy1eMEHTBI TEOPUU BEPOSTHOCTEMN KoncnexkTupoBanmue, ayaiupoBaHue, ca-
MOCTOAITeJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMH, pe-
1IeHHe TPUMEPOB.

Tema 3. DnemeHThl MaTemMaTHuecKoi cratu- | KoHcnekTupoBaHue, ayaupoBaHue, ca-
CTUKH MOCTOAITEJIbHAST PadoTa ¢ MCTOYHUKAMM
uHdopmanuu, padora ¢ yueOHMKaMu, pe-
nmeHue npuMepoB. Padora ¢ Tadbamuamu u
AUATPAMMAMHU.

4. YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBbI
Peanuzanust mporpaMMbl AUCITUTUIMHBI TPEOYET HATUYUS
yueOHOro KaOMHeTa MaTeMaTUYECKUX TUCIUIIINH; MaTEMAaTUKN U HHPOPMATUKH.
O6opynoBanue kabMHEeTa MaTEMAaTHUKU U UH(HOPMATHKU:
Habop nemoHcTpalimoHHOTo 000py0BaHUS M yueOHO-HATIIAIHBIX TTOCOOMH, 0Oec-
MEYMBAIOIINE TEMATUIECKUE UIUTFOCTPAIIMH 110 JUCITUTUTHHE.

Texnnueckue cpeacTBa 00y4eHHs :

Kabunem mamemamuieckux OUCUUNIUH:

MynbeTumMenuiiHbIi cTod (pabodee Mecto npenogasarens) Smartone MTL50/100
Mynstumenniiasiii npoektop ACER S1283

WurepaktuBHas nocka Triumph Board (auaronans 78"). LibreOffice 6.0.
KabuHnema mamemamuku U UHGopmamuku:

NurtepaktuBHas nocka SMART Board SB480 (nmuaronans 77")
MynbsTuMenuiiasiii npoektop Epson EB-S41

[IepcoHanbHBIN KOMIIBIOTEP MPENOAABATENS

S5.PEKOMEHAYEMAA JIUTEPATYPA

OcHoBHAaA:
OcCHOBHBIC MCTOYHUKH
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1. Anrebpa m Hauana matematuueckoro aHamusa: 10-11 kmaccsl: yue6HOoe mocobue / A. H.
Kommoropos, A. M. A6pamog, 1O. I1. Aynaunsia[u ap.]; mox pea. A. H. Konmoroposa. —
30-e uzn., crep. — Mockaa: [Ipocsemenue, 2021. — 383 c.

2. Maremaruka: anreOpa 1 Hadajga MaTeMaTUYECKOTo aHaiu3a, reomerpus. I'eomerpus: 10-
11 kmaccel: yueOHHK U1 00111e00pa30BaTeNIbHBIX OpraHu3aluii: 0a30BBIN U YIITyOIEHHBIN
ypoBHu. JI. C. Atanacan, B. @. byry3os, C. b. Kagomnies u ap. — 10-e uza., crep. —
Mocksa: ITpocsemienue, 2021. — 287 c.

3. MaremaTuka: anreOpa M Hayalla MaT€MaTHYECKOro aHaiu3a, reomerpus. Anrebpa u
Hauaia MaTeMaTiuaeckoro ananusa 10 kinacc. YueOHUK aist 001meo0pa3oBaTebHBIX Opra-
Hu3arui (0a30BbIi U yray0na€HHbIi ypoBHH). B 2 wactax, U.2./ [A. I'. MopakoBud u 1ip.];
nox pen. A. I'. Mopakosuua. — 10-e u3n., crepeotun. — M.: Muemosuna, 2021. — 351 c.

4. Maremaruka: anreOpa M Hauajga MaTeMaTHYECKOro aHalu3a, reoMerpus. Anredpa u
Hauaia MaTeMaTiudeckoro ananusa 10 kinacc. YueOHUK aist 001meo0pa3oBaTebHBIX Opra-
Hu3arui (0a30BbIld U yrayonénubiii ypoBuu). B 2 gactax, U.1.A. I'. Mopakosuy, I1. B.
CeméHoB. — 10-e u3n., crepeorun. — M.: MaemosuHa, 2021. —455 c.

JlonosiHUTEILHAS

1. bammmakoB M.U. Marematuka [TekcT]: ydeOHUK Il CTYJICHTOB Had. U CPE/l.
npo@ . oopazosanus / M.U. bammaxos. — M.:Jloroc, 2015. — 400 c.

HNHTEepHET-UCTOYHUKH

HUcnonb3oBanue y4eOHMKOB M y4eOHBIX OCOOU

U3 IEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM

HanmenoBanue yyeOHuKa

Ero mecroHaxo:xneHnue (CChLIKa)

BbammakoB, M.. MaremaTtnka: ydeOHUK /
M.H. bammakos. - M.: KnoPyc, 2013. - 394 c. -
(HauamsHOE 1 cpegHee mpodeccnoHanbHOe 00-
pa3oBaHue)

http://biblioclub.ru/index.php?page=book&id=252172

3emuskoB, A.H. Beenenne B anredpy u
aHaJIM3: KYJbTYPHO-UCTOPHYECKUM JanC-
Kypc: ydeOHOe mocobue [DIeKTpOHHBIN
pecype] / A.H. 3emmsikoB. — M.: BU-
HOM. Jla6opatopwus 3Hanwmii, 2012. — 326
c.

http://biblioclub.ru/index.php?page=book&id=222098

[lomomp 1o MaTemMaTHke IOCTYMAlo-
IIeMy B By3 M HAYMHAIOLIEMY CTYJCHTY
[Onexrponnstit pecypc] / H.®d. Kpauesa,
B.C. Kpamop, I1.A. Muxaiinos,
B.A. Tpenorun u ap. — MockBa —

http://biblioclub.ru/index.php?page=book&id=114582
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WNxeBck: NHCTHTYT KOMITBIOTEPHBIX HC-
craepoBanuii, 2005. — 658 c.
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HNuTepHer-pecypcebl

Ne n/m

Ccplika Ha HH(POPMAIMOHHBI

pecypc

HaumeHnoBaHue pa3paGoTKu
B 3JIEKTPOHHOIi (hopme

JoctynHocTh

http://www.biblioclub.ru

YHuBepcureTckas 0nbimo-
TEKa OHJIAlH

Perucrpanus uepes mro-
00l YHHBEPCUTETCKUM
KOMIIbIOTED. B nanbHei-
HIeM MHIUBUAYaJIbHBII
HEOTpaHUYEHHBIN HOCTYI
u3 10001 TOYKH, B KOTO-
po¥ uMeeTcs JOCTyl K
cetu UHTEpHET

http://www.e.lanbook.com

UznarenbcTBo «JIaHb»

Perucrpanus uepes mro-
00l yHHBEPCUTETCKHHA
KoMmIbloTEp. B nanpHen-
[IeM WHIUBULYaIbHBIN
HEOTPaHUYEHHBIH JOCTYI
u3 10001 TOYKH, B KOTO-
poil uMeeTcs AOCTYI K
ceru HTEpHET

www.biblio-online.ru

W3narensctBo «fOpaitT»

CBoOoHBIN HOCTYH

www.bibliorossica.com

DIeKTPOHHO-OUOIHOTCUHAS
cucrema bubmmno-Poccuka

Joctyn u3 noboro yHu-

BEPCHUTETCKOTO KOMITHIO-

Tepa (HeoOxouMa peru-
CTpamus)

www.rsl.ru

Poccuiickas rocynapcTBeHHas
6ubmmoTeka

Joctyn u3 nro60oro yHH-

BEPCUTETCKOTO KOMITBIO-

Tepa (HeoOXoauma peru-
CTpamus)

Www.gnpbu.ru

locynapcTBeHHas megaroru-
yeckas onomuorexa uM. K.JI.
YuHcKkoro

CBOOOIHBIN HOCTYTI
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JOINOJIHEHUA U UBMEHEHUSA

K PABOYEN IPOT'PAMME
JononHenus U U3MeHEHus B pabouelt mporpaMmme Ha / y4. TOJ.
JloTioTHeHUs U M3MEHEHHsI PAaCCMOTPEHBI Ha 3aceqaHuu Kadeapsl po-
TOKOJ Ne OT«___ » 20 T
3aB. xadenpoii: / /
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