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1. MIOSACHUTEJIbHAS 3ATIIUCKA

Pabouas mporpamma  o0mieoOpa3oBaTeabHON  y4eOHOM  JAMCITUTLIMHBI
OVY]l.09 «Martematuka» mpenHa3HauY€HA ISl U3YyYEHUsS MAaTEMaTUKH B MPOQeccuo-
HajbHOM oOpasoBatenbHOM opranuzauuu Komnemx XKKX ATACY, peanusyroiero
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeJIHEro O0IIero 00pa3oBaHus B MPEeax OCBOCHUS
[MITKPC na 06a3e ocHOBHOro 00I1ero 00Opa3oBaHusl MPHU MOATOTOBKE KBaTU(UIIUPO-
BaHHBIX padouux, ciayxamux 1o npodeccun 23.01.03 ABToMExaHUK, BXOJAIICH B
YKPYIIHEHHYIO TPYIIITY BXOJsIIEN B yKpynHeHHyo rpymmy 23.00.00. Texauka u tex-
HOJIOTMH Ha3€MHOTO TPAHCIIOPTA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemHero
o0miero oOpa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHHUIO M pe3yibTaTaM
ocBoeHusa yueOHoil aucuuminabl OY][.09. «Matemartuka», 1 B cooTBeTCTBUU ¢ Pe-
KOMEHJAIUsIMH 110 OpraHu3alliu MOJYUYEHHUsI CPEIHETro 00111ero oopa3oBaHus B Mpe-
Jienax OCBOEHUsSI 00pa30BaTeNIbHBIX MPOrPaMM CpeHEro npodeccuoHanibHOro oopa-
30BaHMs Ha 6a3e OCHOBHOTO 00IIero odpazoBanus ¢ yu€Tom TpeboBaHuil penepaib-
HBIX TOCYJapCTBEHHBIX OOpa30BaTENIbHBIX CTAHAAPTOB U MOJydaeMoul mpodeccuun
WIH CIEUUAIbHOCTH CpPEAHEro npodeccuoHanbHOro odOpazoBanus (muceMo [lenap-
tameHTa MuHOOpHayku Poccuu ot 17.03.2015 Ne 06-259).

ConepxaHue NporpaMMbl HAIPABJIEHO Ha JOCTHKEHUE CIEAYIOIINX LIEJIEH:

-obecrnieyeHre chOpMUPOBAHHOCTH TMPEJCTABICHUN O COIUAIBHBIX, KYJIbTYp-
HBIX U UICTOPUUYECKUX (paKTOpax CTAHOBJICHUSI MAaTEMATHUKU;

- obecrnieueHrne c(hOPMUPOBAHHOCTHU JIOTHUECKOTO, aJITOPUTMUYECKOTO U MaTe-
MaTHUYE€CKOTO MBIIICHUS;

- obecrieyeHue chOpMUPOBAHHOCTH YMEHHIM MPHUMEHSTH MOJTYYEHHbIE 3HAHUS
MIpU PEIICHUU Pa3INYHbIX 3a/a4;

- o0ecnieueHre c(HOPMUPOBAHHOCTU MPEICTABICHUNA O MaTeMaTUKE KaK 4acTu
OO0IIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3BIKE HAYKH, MO3BOJISIOIIEM OIH-
CBhIBaTh M U3y4YaTh PeaibHbIC MTPOIIECCHI U SIBIICHUS;

- BOCHIUTAHHE JTYXOBHO Pa3BUTOM JMYHOCTH, TOTOBOM K CAMONO3HAHHIO U Ca-
MOCOBEPILIEHCTBOBAHUIO, CIIOCOOHON K CO3MAATEIbHON AESTENbHOCTH B COBPEMEH-
HOM MHpE.

B mporpammy BKJIIOYEHO COJAEpXaHUE, HAMpaBIEHHOE HAa (OPMUPOBAHHE Yy
oOyyJarommxcsi KOMIETEeHIINM, HEOOXOAUMBIX sl KauecTBeHHOTO ocBoeHust [ITTKPC
Ha 0aze OCHOBHOTO 00IIEro 00pa3oBaHUs C MOJYYEHUEM CPEIHETo 00IIero oopas3o-
BaHMSI.

Pabouas nmporpamma yueOnoi aucuurummabl OY/.09. «Maremarnka» paspa-
00TaHa Ha OCHOBE MPUMEPHOI mporpammsl, B KoTopoi kosutemxk KKX, peanusyto-
Uil 00pa3oBaTeNbHYI0 TPOrpaMMy CpelHero oOmiero oOpa3oBaHUs B Mpejenax
ocBoenus [ITTKPC nHa 6a3e 0ocHOBHOTO 00ITIeTO 00pa30BaHusl, YTOUHSIET COICPKAHUE
yueOHOro MaTepuaia, IoCIe0BaTeIbHOCTh €r0 U3YUEHHUs, pacipeaesieHue y4eOHbIX
4acoB, BUJIbI CAMOCTOSITEIILHBIX pa0d0T, TEMATHKY pedepaToB (OKIAA0B), UHIUBHTY-
TBHBIX MPOEKTOB, YUYUTHIBAS CHEIU(UKY MPOTpaMM MOJATOTOBKU KBaTU(DHUIIMPOBaH-
HBIX paboYmX MO0 ocBaMBaeMoi nmpodeccuu.



2. OBIIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIHUIIJIMHBI
OV.09 <MATEMATHUKA»

Conepxxanue yuebHoi mucummivabl OY/[.09. «Marematuka» pa3padoTaHO B
COOTBETCTBUH C OCHOBHBIMH COJICP>KATEIbHBIMU JIMHUSIMU OOY4YEHHUS MAaTEeMAaTHKE:

- asireOpanyecKkas TMHUS, BKIIIOYAIONIAasi CUCTEMATU3AIMIO CBEJICHUN O YuCiax;
M3y4YeHUE HOBBIX U O0O0OIlEHHE paHee U3YUYEHHBIX omepauuil (BO3BEICHHE B CTe-
NE€Hb, U3BJICUCHUE KOpHS, JorapuMHUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
1 oOpaTHBIC K HUM); U3yYEHNE HOBBIX BHJOB YHCIIOBBIX BBIPAKCHUHA U (HOPMYII; CO-
BEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYMCIHUTEIBHOW KYJIbTYpHI, pacIliu-
pEHUE U COBEPIICHCTBOBAHHUE aNreOpamdecKoro ammapara, copMupOBaHHOTO B OC-
HOBHOM IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MAaTEMAaTUUECKUX U TMPUKIIAHBIX 3a-
Jad;

- TEOPETUKO-PYHKIIMOHATBHAS JTMHUS, BKIIFOYAIOIIAsl CUCTEMATU3AIMIO U pac-
HIMPEHUE CBEJECHUN O (YHKUUIX, COBEPIICHCTBOBAHUE IrpadUyecKUX YMEHMUI; 3Ha-
KOMCTBO C OCHOBHBIMH HJCSIMH M METOJIaMH MaT€MaTHUYECKOro aHaiu3a B 00beMme,
MO3BOJISIONIEM HCCIIEA0BATh 3JIEMEHTApHbIE (PYHKIIMU PElIaTh MPOCTEHINE reoMeT-
pudeckue, GU3NUYECKUe U APyTUe NPUKIaTHbIC 3a1a4H;

- JIMHUSI YPABHEHUN U HEPABEHCTB, OCHOBAHHAsI HA MOCTPOEHUU U HCCIIEIOBA-
HUU MaTEMaTHYECKUX MOJIEJIEH, epeceKarolasics ¢ aareOpandeckoil U TEOPEeTUKO —
(GYHKIMOHATIBHOM JTUHUSMU W BKIIIOYAIONIAsl PAa3BUTHE M COBEPIICHCTBOBAHUE TEX-
HUKHU alreOpandyecKux npeoopa3oBaHuil JJIsl pelieHUs] ypaBHEHUM, HEPABEHCTB U CHU-
cteM; (opMUpPOBaHHUE CTIOCOOHOCTHU CTPOUTH U MCCIIEA0BATh MPOCTEUIIINE MAaTEMATH-
YeCcKUe MOJEH MPH PEIICHUH MPUKIATHBIX 3a7a4, 3a]a4 U3 CMEXKHBIX U CIeIUalb-
HBIX TUCIUIUINH;

- TEOMETPHUYECKasl JUHUS, BKJIIOYAIOIIAsl HATJSIHBIE MPEJICTABICHUS O MPO-
CTPaHCTBEHHBIX (DUTypax W U3y4eHUE UX CBOMCTB, (OpPMHUPOBAHUE U PA3BUTHE MPO-
CTPaHCTBEHHOTO BOOOPaKEHMsI, Pa3BUTHE CIOCOOOB T'€OMETPUUYECKUX H3MEPEHUI,
KOOPJAMHATHOTO U BEKTOPHOTO METOJIOB ISl PEIICHUSI MATEMATUYECKUX U TIPUKIIA]I-
HBIX 33]1a4;

- CTOXacTUYecKas JIMHUS, OCHOBaHHAsl Ha Pa3BUTHU KOMOMHATOPHBIX YMEHH,
MPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOILIETO
MUpa.

PaGouast mporpamma cocTaBjieHa ¢ y4€TOM HEOOXOJIMMOCTH MPOBEACHUS 3aHs-
TUM: YPOK U3YUYEHUs] HOBOTO MaTepuasia, KOMOMHUPOBAHHBIA YPOK, YPOK COBEpIICH-
CTBOBAHHMS 3HAHWUM, YMECHUW W HABBIKOB. DOpMa MPOBEACHHS TAKUX 3aHATHUN M UX
TeMaTUKa 3aBUCST OT MOCTABJICHHBIX IeJiel U 3a7a4, a TakKe OT YPOBHS MOJATOTOB-
JIEHHOCTH 00YyYaroIInXcsl.

[TpakTudeckas paboTa B OCHOBHOM MPEJICTaBJICHA B ABYX paKypcax: ¢ yueOHU-
KOM M C pa3JlaTOYHBIM MaTepUaIoM, TAaKXKe 1aeTCs JOTMOJHUTEIIbHBIN TUIaKTUYECKUI
MaTepHua, KOTOPbIi, B COBOKYITHOCTH C MaTepHalaMi y4eOHUKa, MO3BOJIIET OCYIIe-
CTBUTH 00y4YeHHE ONTUMAJIbHO. J[Mama3oH 3aJaHuil MUPOK: OT PEMPOTYKTUBHBIX JI0
MPOYKTUBHBIX, aKTUBU3UPYIOIIUX CAMOCTOSITEIBHYIO ESITEIIbHOCTh 00YJarOITXCsl.
MHorue 3agaHusi UMEIOT KOMMYHUKATUBHYIO HANPaBJI€HHOCTh M HOCST TBOPYECKUI
Xapakrep.

Ha 3anatusix mpenmonaraercs mpuMeHEeHHEe MYJIbTUMEIUHHOTO 000pyA0BaHUS



U DPa3IMYHBIX BHUJOB 00OpPa30BATENBHBIX pPeCypcoB (yueOHOE BHUIEO, MPE3CHTAIWH,
HKpPAHU3ALMH XYyI0KECTBEHHBIX MPOU3BEICHUN).

[Ipu opranuzanuu y4eOHOIro Mpolecca UCHOIb3YIOTCS CISAYIOINE BUIbI Ca-
MOCTOSITEJIbHON pabOThl 00YYaIOIIUXCS:

— paboTa ¢ IepBOUCTOYHUKAMHU (KOHCIIEKTUPOBaHUE U pedepupoBaHUE KPUTH-
YECKUX CTaTe¥ U TUTEPATYyPOBEAUECKUX TEKCTOB);

— MOATOTOBKA K CEMHUHAPCKUM 3aHSTHUSIM (JOMAIIIHSS MOATOTOBKA, 3aHATUS B
oubnuoTeke, paboTa ¢ 3JIEKTPOHHBIMU KaTasioramu u MiHTepHeT-undopmanus);

— CO3/1aHUE€ MYJIbTUMEIUNHBIX MTPE3EHTALNNT;

— paboTta co cIoBapsMH, CIPAaBOYHHKAMH, DHIMKJIONEIUIME (COOp U aHAIH3
WHTEpIPETAllUi OJHOTO U3 JIUTEPATYPOBEAUECKUX TEPMHUHOB C PE3YIbTUPYIOLIUM
BBIOOPOM U U3JI0KEHUEM aKTYaJIbHOTO 3HAYCHHUS).

B pamkax camocTosiTenbHON pabOThl OOYyYarOUMCS MOXKET OBITh BBITIOJTHEH
WHIUBUTyJIbHBIN TIPOEKT.

Hnouesuoyanvusiit npoexm - ocobasi hopma opraHuzanuu o0pa3oBaTEIbHOM
nesTeabHOCTH oOyvaronuxcs (yueOHoe ucciaeoBaHue Win yueOHbIi npoekt). [nas-
HOM OTJIMYUTEIBHON 0COOCHHOCTHIO METO/Ia MPOEKTOB SBJISIETCS 00y4YeHHE HA aKTHUB-
HOU OCHOBE, Yepe3 11eJ1IeCO00pa3HyIo IeATeNbHOCTh YU€HHKa, KOTOPasi COOTBETCTBYET
€ro JUYHBIM MHTEpecaM. B OCHOBE 3TOro MeTo1a JEKUT Pa3BUTUE MO3HABATEIbHBIX
HABBIKOB OOYYAIONIMXCS, YMEHHI CaMOCTOSITEIbHO KOHCTPYHUPOBAaTh CBOW 3HAHUA,
YMEHUM OPUEHTUPOBATHCS B MHPOPMAIMOHHOM MPOCTPAHCTBE, Pa3BUTHE KPUTHUYE-
CKOr'0 M TBOPYECKOTO MbIIIJIEHUs. MeTOoJ] MPOEKTOB BCETJa OPUCHTUPOBAH HA CaMo-
CTOSITEJILHYIO JIESITEIbHOCTh OOYYaIOMIMXCS - UHAWBUAYAIbHYIO, MApHYIO, TPYMIIO-
BYIO0, KOTOPYIO OOYYalOIIMECs BBIMOJHSIOT B TEYEHUE OMPENIEIEHHOr0 OTPe3Ka Bpe-
MeHH. MeTo/1 MPOEKTOB BCEr/ia MPeAnojaracT peieHrue Kakohn-To npo0IeMsbl.

[Ipu opranuzaiuu KOHTPOJIS UCIIOJIB3YIOTCS Takue €ro (OpMbl, Kak KOHTPOJIb-
Has paboTa, TECTHPOBAHUE, YCTHBIE OTBETHI, OKJIAJbI, pedepaTsl, 3anura MyJIbTH-
MEIUUHBIX TTPE3CHTAUUN, U T.J.

Cucrema OLIEHKH JOCTIKECHUS PE3yJbTAaTOB MO JUCHUIUIMHE «MartemaTuka
COCTOUT M3 TEKYIEr0 KOHTPOJIS, OIEHOK 33 KOHTPOJIbHBIE PAaOOTHI U UTOTOBOW aTTe-
CTalli{ B BUJE DK3aMEHA.

3. MECTO YYEBHOM JUCIHUIIJINHBI B YYEFHOM ILIAHE
Oo6pazoBatenpHas yaeOHas aucnurummaa OYJ1.09 «MaTtemaTika» OTHOCHTCS K
o0111e00pa3oBaTeIbHOMY  Y4eOHOMY  LHMKIYy  OCHOBHOW  MpoeCCHOHAIBHOU
o0paszoBaTeILHON MPOTpaMMbl CpeIHETO MPodeCCUOHAIBHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTO 00I1Iero oOpa3oBaHus C MOJyYEHUEM CpeAHero oOmiero oOpa3oBaHUs
(IOIKPC) ¢ yuerom TpedoBanuiit ®I'OC CIIO u npoduns npodeccuoHaIbHOTO
oOpa3zoBaHus.

4. PE3YJIBTATBI OCBOEHUSI YYESHOM JJUCIIUITJIUHBI
OcBoenue coaepxanuss yuyeOHou mucummnabel OYJ.09 «MaTtematuka»
o0ecreynBaeT JOCTUKEHUE 00YJYatoIMMUCS CIEAYIOIIUX PEe3yJIbTaTOB!



JIUYHOCMHBIX

JI1 chopmMUpOBaHHOCTH MPENICTABIEHUNA O MaTeMaTHKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIHMPOBAHUS SIBICHUNM U TMPOIIECCOB, UAEAX M METOJaX
MaTEeMaTUKH;

JI2 moHuMaHWe 3HAYMMOCTHM MaTEMATUKHU [JIi HAYYHO-TEXHUYECKOro Ipo-
rpecca, cOpMHUPOBAHHOCTh OTHOIICHHUSI K MaTEMAaTHKe Kak K 4acTH oOIIedesioBeye-
CKOM KYJIbTYpbl U€pe3 3HaKOMCTBO C MCTOPHEHM pa3BUTHUSI MAaTEMAaTHUKH, SBOJIOIUEH
MaTEeMaTHUYCCKUX UCH;

JI3 pa3BuTHE JIOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXEHUS,
AITOPUTMUYECKON KYJIbTYpbl, KDUTUYHOCTH MBIIUIECHUS Ha YPOBHE, HEOOXOIUMOM
st Oyayiient npodecCuoHanbHOM IeITeNbHOCTH, ISl MPOJOJLKEHUST 00pa3oBaHus U
caM0o0Opa30BaHMUS;

JI4 oBmanmeHre MaTeMaTUICCKUMHU 3HAHUSIMH U YMECHHUSIMH, HEOOXOMMBIMA B
MOBCEHEBHOM *KU3HU, JIJI1 OCBOCHUSI CMEKHBIX €CTECTBEHHO — HAYUHBIX JUCIUILINH
U TUCHUIUINH MPO(ECCHOHATIBHOTO UK, JIJIS MOTy4YeHUs 00pa3oBaHus B 00JIaCTsX,
He TpeOyIONUX YIriIyOJICHHOW MaTeMaTUYECKON TOITOTOBKH;

JI5 rOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE caMoo0pa3oBa-
HUIO, Ha IPOTSHKEHUH BCEH JKM3HM; CO3HATENIbHOE OTHOIIEHHE K HEMpPEpPBbIBHOMY 00-
Pa30BaHUIO KaK YCJIOBMIO YCIEIIHON MpodecCHOHabHON U 001IECTBEHHON AEsTENb-
HOCTH;

JI6 TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSITEIbBHOW TBOPYECKOW U OTBET-
CTBECHHOM JICATCIHHOCTH;

JI7 rOTOBHOCTB K KOJUIEKTUBHOW paboOTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTeIbHOM, OOIIECTBEHHO - MOJIE3HOM, Yy4eOHO-HCCIIeI0BATENbCKOM, MPO-
€KTHOM U IPYyTUX BUJAX JEATECIbHOCTH;

JI8 oTHOIIEHHUE K TTPOPECCUOHATIBHON JIEATEIbBHOCTH KaK BO3MOXKHOCTH y4a-
CTHSl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX
npo0em;

Memanpeomenmnulx:

M1 ymeHHe camMOCTOSITENBHO OINPENEATh LENH AESITEIbHOCTA U COCTaBIISTh
IJIAHbI JIEATEIbHOCTH; CAMOCTOSATENIBHO OCYILECTBIISITh, KOHTPOJUPOBATh U KOPPEK-
TUPOBATh AEATEIBbHOCTH;, UCIOJIb30BaTh BCEBO3MOXKHBIE PECYPCHI IS TOCTHUKECHUS
MOCTABJICHHBIX IIEJICH U peann3aluy IJIAHOB JEATEIbHOCTH, BHIOMPATH YCIEUTHBIC
CTpaTEeruu B pa3IMYHbIX CUTYAIUsX;

M2 ymeHue npoAyKTHBHO OOIIAThCA M B3aMMOJEHCTBOBATH B MPOLIECCE COB-
MECTHOM JIeSITEIbHOCTH, YUWUTHIBATh MO3UIIMH APYTUX YUYACTHUKOB JIESITEIHHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;

M3 BnaageHue HaBBIKAMHU T03HABATEIBHOM, Y4E€OHO—MCCIIEAOBATEIBCKOU U
MPOEKTHOM JeATETbHOCTH, HaBbIKAMU pa3pelieHus npodieM; CioCOOHOCTh U TOTOB-
HOCTb K CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHHS MPAKTUYECKUX 3aaad, MpH-
MEHEHUIO PA3JIMYHBIX METOAOB MO3HAHMUS;

M4 roTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHON MH(OpPMALIMOHHO- TIO3HA-
BaTEJIbHOM NIESITEIbHOCTH, BKJIIOYAsl YMEHHE OPUEHTUPOBATHCSA B PA3IUYHBIX UCTOY-
HUKaX WHGOPMAINK, KPUTUUECKHA OLICHUBATh W MHTEPIPETUPOBATH MH(OpMAIIHIO,
MOJIYyYaeMYI0 U3 Pa3JIMYHbIX UCTOYHUKOB;



M35 BnaieHuE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO H3J1a-
raTh CBOKO TOUKY 3pEHUS, UCIIOIb30BaTh aI€KBATHBIE S3bIKOBBIE CPEICTBA;

M6 BnajeHue HaBBIKAMM MO3HABATENbHON pedIeKCUM KaK OCO3HAHUSI COBEp-
IAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, Ipa-
HUIl CBOETO 3HAHWSA W HE3HAHMS, HOBBIX MO3HABATEIBHBIX 33/1a4 U CPENCTB IS MX
JOCTUKEHUS,

M7 ueneycTpeMIEHHOCTh B MOUCKAX U MPUHATUM PEIIECHUM, cOOOpa3uTesb-
HOCTh W MHTYHWIIUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX MPEICTABICHUHN; CIIOCOOHOCTH
BOCHPUHUMATh KPaCOTy U TAPMOHUIO MHPA;

npeomemHulx:

IT1 chopmMupoBaHHOCTh TPEACTABICHUA O MaTEMaTHKE KaK YaCTH MHPOBOM
KYJbTYpbl U MECTE MAaTEMATUKA B COBPEMEHHOM HUBWIM3AIMH, CIOCO0AaX OMUCAHUS
SABJICHUU PEaTbHOrO MUPA HA MATEMAaTUYECKOM SA3BIKE;

[12 chopMupoBaHHOCTH MPEACTABICHUA O MAaTEMAaTUYECKUX MOHATHUSIX Kak
BAKHEUIIINX MATEMATUYECKUX MOJEISX, MO3BOJISIIOIIMX ONMUCHIBATH M U3Yy4daTh pas3-
HBIC IIPOLECCHI U SIBJICHUS; IIOHUMAHUE BO3MOYKHOCTH aKCMOMATUYECKOIrO IMOCTPOE-
HUSI MATEMAaTUYECKUX TEOPHUIL;

[13 BrageHue mMeToAamMu JOKAa3aTeNbCTB U AJITOPUTMOB PEILICHUS, YMEHHUE UX
IIPUMEHSATH, IPOBOJAUTH J1I0KA3aTEIIbHBIE PACCYKACHHUS B XO€E PELICHUS 3a/1a4;

[14 BnageHue cTaHAAPTHBIMU MPUEMAMU PEIICHUS PALIMOHAIBHBIX U UPPALIAO-
HAJIbHBIX, TMOKA3aTEIbHBIX, CTECIEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHUW W HEpa-
BEHCTB, UX CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM, B TOM YHC-
JIe JJIsl IOUCKA MYTH PEIIEHUs U WUTIOCTPALIMN PEIICHUSI YPABHEHU U HEPABEHCTB;

I15 chopmupoBaHHOCTH PEeACTaBICHU 00 OCHOBHBIX MOHATHUSIX MaTeMaTUYe-
CKOI0 aHaju3a M WX CBOMCTBAaX, BJIAJCHUE YMEHHEM XapaKTEPHU30BaTh MOBEICHUE
GyHKIUH, UCIIOJIL30BAHUE MOJYYCHHBIX 3HAHUU JJIs1 ONUCAHUSI U aHAIN3a peabHbIX
3aBUCHUMOCTEH;

[16 BrageHne OCHOBHBIMU MOHSTHUSIMH O IUIOCKMX UM MPOCTPAHCTBEHHBIX I'€O-
METpUYECKUX (UTYypax, MX OCHOBHBIX CBOWCTBAX; CPOPMUPOBAHHOCTH YMEHHS pac-
MO3HABAaTh T€OMETPUUECKUEe (DUTYpPHI HA YEepTEkKax, MOJEIAX U B PEATbHOM MHPE;
MPUMEHEHUE M3YYEHHBIX CBOMCTB Te€OMETpUYECKUX GUryp u Gopmys JUisl pelieHUs
r€OMETPUUECKHX 3a7a4 U 331a4 C ITPAKTUYECKUM COJIEPKAHUEM;

I17 copmupoBaHHOCTH MPEACTABICHUN O MpoIeccax U SBICHUAX, UMEIOITUX
BEPOSITHOCTHBI XAPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE,
OCHOBHBIX MOHATHUAX DJJEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUW HAXOIUTh U
OIICHUBATh BEPOSATHOCTU HACTYIUICHUSI COOBITUN B MPOCTEUIINUX MPAKTUYECKUX CUTY-
alHsIX 1 OCHOBHBIE XAPAKTEPUCTUKU CITYyYANHBIX BEJIUYNH;

[18 BnameHWe HABBIKAMHU HMCIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMm
MIpY PEILLICHUU 3a/a4.

5. COAEP KAHUE YUEBHOM JUCHHUIIJINHBI
BBenenue
MareMatrka B Hayke, TEXHUKE, SKOHOMHUKE, WH(OOPMAITMOHHBIX TEXHOJOTHUSIX
Y IPAKTUYECKOU JAEATEITLHOCTH.



AJITEBPA
Pa3BuTuHe moHsATHA 0 YUCTE

Llensie u pauuoHanbHbie yucna. JleWcrBurenbHble uncna. [IpubnmxkeHHbIE
BbluncieHusd. KommekcHsie uncia.

Kopuu, crenenu u 1orapupmsi

Kopuu u crenenn. KopHu HaTypalnbHOW CTENEHM M3 YMCIA U UX CBOWCTBA.
CreneHu ¢ palMOHAIBHBIMHA TOKA3aTENsIMU, UX CBOMCTBA. CTENEHU C JCHCTBUTEIb-
HBIMU [TOKA3aTEIISIMH.

Jlorapudm. Jlorapudm uucma. OcHOBHOE Jorapudmuueckoe Toxaectso. Jle-
CSTHYHBbIE W HaTypajbHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepe-
XO0J1 K HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anrebpandeckux BoipakeHui. [IpeoOpa3oBaHue pammroHaIb-
HBIX, UPPALMOHAIIBHBIX CTEIIEHHBIX, MMOKA3aTEIbHBIX U JIOTAPU(PMUUYECKIX BBIpaXKe-
HUM.

IIpakTyeckue 3aHATHS

ApudmeTrrueckue NeMCTBUS HAJ YUCIaMH, HaXOXKACHUE MPUOIMKEHHBIX 3Ha-
YEHUI BEJIMYUH U TOTPENTHOCTEH BBIYMCICHHM (a0CONIOTHOW M OTHOCUTEIHHOM),
CPaBHEHME YHCIIOBBIX BBIPAKCHUU.

Brrunciienre u cpaBHEHHE KOpPHEH. BBIIOJIHEHUE PACYETOB C pAIUKaJIaMH.

Pemenne uppannoHaIbHBIX ypaBHEHUMN. HaxoxaeHHE 3HAYECHHM CTEIIEHEW C
panMoHaIbHBIMU MOKa3aTeasiMu. CpaBHeHue creneHeld. [IpeoOpa3oBaHus BbIpaxke-
HUM, COIEpKAIIUX CTEIECHU. PellleHne nokasaTeabHbIX YPaBHEHUM.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil jorapudma no nmpou3BOJIbHOMY OCHOBaHHUIO. [lepexon
OT OJHOTO OCHOBaHHUA K Jpyromy. Beiuucienue u cpaBHeHue Jsorapudmosn. Jlora-
pudMHUpOBaHUE U TOTEHLIMPOBAHUE BBIPAKEHU.

[TpuOnmkeHHbIe BHIYMCICHUS U PEIICHUs MTPUKIAIHBIX 3a/ad.

Pemenue norapupMuyeckux ypaBHEHHM.

OCHOBBI TPUTTOHOMETPUU
OcCHOBHBIC IOHATHA
Pannannasg mepa yrna. BpamarensHoe nrxenne. CHHYC, KOCHHYC, TAHT€HC U
KOTAaHI'€HC YHCIIA.
OCHOBHBIC TPUTOHOMETPHUYECKHE TOXKIECTBA
®opwmyael npuBeneHus. DopMyisl crnoxeHuss. PopmyJibl yIBOCHHUS.
IIpeoOpa3zoBaHusi NPOCTEHINMX TPUTOHOMETPUYECKHX BbIPAKEHUI

[IpeoOpa3zoBaHue CyMMbI TPUTOHOMETPUYECKUX (PYHKUMU B MPOU3BEICHUE U
IIPOU3BENACHUS B CYMMY.

Tpuronomerpuyeckue ypaBHeHHsI U HEPaBeHCTBA

[Ipocrenmue TpuroHoMmeTpuyeckue ypasHeHus. [Ipocreie TpuroHoMeTpu-
YECKUE HEPABEHCTBA.

OOpatHble TpUroHomMeTpudeckue QpyHKIMU. APKCHHYC, apKKOCHUHYC, apKTaH-
I'€HC.

IIpakTHyeckue 3aHATHH
Paanannblii MeTON M3MEPEHUS YIIJIOB BPAILLICHUS U CBA3b C IPAJyCHOU MEPOM.



OCHOBHbBIE TPUTOHOMETPHUECKHUE TOXKAECCTBA, (POPMYIIbI CIOKEHUS, YABOCHUS,
peoOpa3oBaHUE CyMMbl TPUTOHOMETPUYECKUX (PYHKIMH B NIPOU3BEAEHUE, ITpeodpa-
30BaHUE MIPOU3BENICHUS TPUTOHOMETPUUECKUX (pyHKIMK B cymMMy. IIpocTeitue tpu-
TOHOMETPUYECKUE YPABHEHHS 1 HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUUECKHE (PYHKLIMH: apKCUHYC, apKKOCHHYC, apKTaH-
T'€HC.

®YHKIUA, UX CBOUCTBA U TPA®UKH

Oyukuuu. O61acTh ONpeneaeHus] U MHOXKECTBO 3HaUYeHUM; rpaduk QyHKIUH,
noctpoeHue rpa¢pukoB QyHKINHN, 33JaHHBIX Pa3IMYHBIMH CIIOCOOaMH.

CaoiicTBa (hyHKIIMH. MOHOTOHHOCTD, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
nepuoanyHOCTh. [IpoMexxyTkn Bo3pacTtanust U yObIBaHHS, HAMOOJbIIEE U HAUMEHb-
niee 3HaueHUs, TOUKU dKcTpeMyma. ['paduueckas unrepnperanus. [Ipumepsr PpyHk-
[IMOHATIFHBIX 3aBUCHMOCTEH B peajbHBIX MpoIeccax U SBICHUIX. ApupMETHUECKHE
onepauuu Haja pyHkuuamu. CroxHas QyHkums (komnosunus). Ilondarue o Henpe-
PBIBHOCTH (PYHKITHH.

CreneHHble, MOKa3aTelbHbIE, TOrapu(MUYecKHe 1 TPUTOHOMETPHYECKHE
¢pynxkuun. O0paTHbie TPUTOHOMETPHYECKUE PyHKIIUT

Onpenenenus GyHKUUN, X CBOMCTBA U IpaUKH.

[IpeoOpa3oBanusa rpadukoB. [lapannenbHblii mEepeHOC, CUMMETPUS OTHOCH-
TEJIBHO OCEH KOOPAUHAT U CUMMETPHS OTHOCUTEJIBHO Hadajla KOOPAUHAT, CUMMETPUS
OTHOCHUTENIBHO NMPAMOU Y = X, PACTSIKEHHUE U CKATUE BIOJIb OCEU KOOPIUHAT.
IIpakTHyeckue 3aHATHSA

[IprMepbl 3aBUCHMOCTEN MEXAY INMEPEMEHHBIMU B PEAIBHBIX IPOLECCAX W3
CMEeXHBIX aucuuiuimH. Onpenenenue QyHkuuid. Iloctpoenne m ureHue rpadukoB
¢ynkuunid. UccnegoBanue ¢pynkunu. CBoiCTBa JIMHEWMHOMN, KBaJAPATUYHOM, KYCOYHO-
JUHENHON U 1poOHO- nuHeitHoW QyHkuui. HenpepbiBHbIE U nieprogudeckue (PpyHK-
nuu. CBoiicTBa M rpauku CHHYcCa, KOCHHYyCa, TaHTeHca M KoTaHreHca. OOpaTHbIe
dbynkuuu u ux rpaduxku. ObpatHeie Tpuronomerpudeckue ¢pynkuuu. [Ipeodpaszona-
Hus rpaduka dynkuun. ['apmonnyeckue konebanus. [lpuknanupie 3amaqu.

[TokazarenbHble, JorapupMuUIecKue, TPUTOHOMETPUUECKHE YPABHEHHSI U He-
PaBEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnenoBarenbHOCTH. CriocoOBI 3aJjaHKsl U CBOMCTBA YMCIIOBBIX IMOCIIEIOBA-
TenabHOCTe. CyMMHpOBaHUE MocieqoBaTeNibHOCTEN. beckoHeuHo yObIBaromias reo-
METpUYECKask IPOTPECCUSI U €€ CyMMa.

[IpousBoanas. Ilonarue o mpou3BOJHON (PYHKIIMH, €€ TEOMETPUUECKUN U PU-
3MYECKUI CMBICI. YpaBHEHHE KacaTelbHOM K rpapuky QyHkuuu. [IpousBogHbie
CyMMBI, Pa3HOCTH, MPOU3BEICHHUS, YacTHbIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTap-
HbIX (QyHKUMH. [IpuMeHeHne npou3BOIHON K HCClieOBaHUIO (DYHKIMI U TOCTpoe-
HUIO TPaPUKOB.

IIprmMepbl UCTIOJIB30BaHMS POU3BOAHON Ul HAXO0XKACHUS HAUITY4LIEro pemnie-
HUS B MPUKIAAHBIX 3a7adax. Bropas mpousBojHas, €€ reoMeTpUYecKuil u gusuye-
CKuii cMbICl. HaxoxkmeHne ckopocTu i mpoliecca, 3aaaHHoro Gopmyinoi u rpadu-
KOM.
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[lepBooOpasnas u uHTerpan. llpuMeHeHue OMpPENENIEHHOTO WHTErpaia A
HaxO0XJICHUS TUIONIAIU KpUBOIMHEeHHOU Tpaneruu. ®opmyna HeroTrona—JleiioHuna.
[Ipumepsl mpuMEHEHUs: HHTErpaja B (U3UKE U TEOMETPUHU.

IIpakTnyeckue 3aHATHS

YucnoBas mociieIoBaTeIbHOCTb, CIIOCOOBI €€ 3aJlaHus, BBIYHUCICHUS YJICHOB
nocienoBatenbHocTh. [Ipenen nocnenoBaTenbHOCTU. beckoHeuHO yObIBaromas reo-
MEeTpUYEeCcKasi IPOrpecCus.

IIponsBonHas: MEXaHUYECKUN U T€OMETPUYECKUI CMBICI IIPOU3BOIHOMN.
YpaBHeHue kacatenbHON B oOmeM Buze. [IpaBuna u gopmynsl auddepenumpona-
HUsl, TaOIUIla TPOU3BOJHBIX AJIeMEHTapHbIX (QyHkumid. MccnenoBanue (yHKIUU C
MOMOIIBI0 TIPOU3BOAHON. HaxoxkaeHue HanOONbIIEro, HAUMEHBIIETO 3HAYEHUS U
IKCTPEMATIbHBIX 3HAUCHUN (QYHKIUU.

Wuterpan u mepBooOpasznas. Teopema Hpiorona—IJleli6uuma. [Ipumenenue
MHTErpajia K BBIYUCICHUIO (PM3UUYECKUX BEJIMYMH U TUIOIIA/ICH.

YPABHEHUS N HEPABEHCTBA

VYpaBHEHUSI U CUCTEMBI YpaBHEHUW. PallnoHanbHbIe, HppallMOHAIIbHBIE, TOKa-
3aTeJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUMIBHOCTH ypaBHEHMI1, HEPABEHCTB, CUCTEM.

OcHOBHbBIE IPUEMBI UX pelIeHUs (pa3joKEHUE HAa MHOKUTENH, BBEIEHUE HO-
BbIX HEU3BECTHBIX, IOJCTAHOBKA, rpapUuecKuil METON).

HepaBenctBa. PannoHanbHblEe, HppanyOHAIbHBIE, ITOKA3ATEIbHBIC HEPABEH-
cTBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonbs3oBanne CBOMCTB M rpadukoB (YHKUMHA MPU PELICHUU YpaBHEHUH H
HepaBeHCTB. Meroa uHTepBasioB. M300paxkeHre Ha KOOPAMHATHOM MJIOCKOCTH MHO-
YKECTBA PEIICHUI YpaBHEHUU U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

[IpakTrueckue 3aHATHS

Kopuu ypaBuenuii. PaBHocunbHOCTH ypaBHeHui. [IpeoOpa3zoBanue ypaBHe-
HUM.

OcHOBHbIE IPUEMBI PEUICHUS YpPaBHEHUH. PellleHre cucteM ypaBHEHHUIA.

Hcnionp3oBanne CBOWCTB M TpadukoB (YHKIUMA JJIs1 PEIICHHS] YPAaBHEHHUU U
HEPABEHCTB.

KOMBHHATOPHUKA, CTATUCTHUKA M TEOPUS BEPOATHOCTEN
DJIeMeHTbl KOMOUHATOPUKH

OcHOBHbIE TOHATUSI KOMOWHATOPHUKHU. 3a1a4d Ha TOJICYET YUCIAa pa3MElIeHUH,
MepecTaHoOBOK, coueTaHui. Pemienue 3aga4 Ha nepedop BapuantoB. @opmynia OUHO-
Ma Herotona. CBoiicTBa OMHOMUHANBHBIX KO3(pPuimentoB. Tpeyronbauk [lackans.

JJIeMEHThI TEOPUHU BEPOATHOCTEM

CoObITHE, BEpOSTHOCTH COOBITHS, CIOKEHHE W YMHOXXEHUE BEPOSATHOCTEH.
[ToHsATHE O HE3aBUCUMOCTHU COOBITHM.

JJIeMeHThI MATEeMATHYECKOM CTATHCTUKH

[TpencraBneHue JaHHBIX (TAOIUIIBI, THATPAMMBI, TpadUKN).
IIpakTu4yeckue 3aHATHS

Ucropust pa3BuTHs KOMOUHATOPHUKHU, TEOPUU BEPOSITHOCTEH M CTATUCTUKHU U UX
pOJIb B pa3IMUHBIX cepax dyeaoBeuecKon xku3HeaesTenpHocTd. [IpaBmia koMOuHa-
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TOpUKU. PenieHne koMOMHATOPHBIX 3a/1a4. Pa3Melenns, coueTaHus U NepeCTaHOBKH.
bunom HerotoHa u Tpeyronsuuk Ilackans. [Ipuknagaeie 3agauu.

Kitaccuueckoe onpenenenue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEM, TEOPEMA O
CyMMe BepOsiTHOCTEW. Brruncienue BepodatHocten. [Ipukianaeie 3agaun. [Ipenacras-
JICHWE YMCIIOBBIX TaHHBIX. [[puKiIaiHble 3a1a4u.

I'EOMETPUA
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosokeHue IByX NpsIMBIX B IpocTpaHcTBe. llapamiensHOCTh
npsAMoM U tockoctu. [lapamnensHocTh wockocTen. [lepneHIuKyIsspHOCTD NPSIMOM
Y TUIOCKOCTH. IleprieHauKyIsip U HaKJIOHHASA. YTOJ MEXAY NPSIMOM U IUIOCKOCTBIO.
JIByrpaHHbIf yroi. Yroa Mexay IIIOCKOCTAMU. [leprneHInKysipHOCTh ABYX IIIOCKO-
CTEH.

['eomeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapaJICIbHBIN MEPEeHOC,
CUMMETPHUSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHoe npoekTupoBanue. M300pakeHre mpocTpaHCTBEHHBIX PUTYD.

MHoOrorpaHHuKH

Bepiunbl, pebpa, rpaHn MHOTOTpaHHUKA. BeImykibie MHOTOrpaHHUKHU. Teo-
pema Dunepa.

[Ipusma. [Ipsimas n HakinoHHasa npusMma. [IpaBunbHas npusma. [lapamnenenu-
nen. Kyo.

[Inpamuna. [lpaBunpHad nupamuaa. Y cedeHnas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apajuieJenunese, B Ipu3Me U MUpaMuU/Ie.

Cedenus ky0a, IpU3Mbl U MUPAMUJIBI.

[Ipencrapienune o mpaBUWIbHBIX MHOTOTpaHHUKaX (TeTpal’ape, Kyde, oKTajape,
TOACKAdIpe U UKOCAdIpe).

Tes1a 1 MOBEPXHOCTH BpalLlCHUA

Hunmuuap u xoHyc. YceueHHblit koHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TIOBEPX-
HOCTb, 0Opa3syromiasi, pa3zBepTka. OceBble CEUEHUSI U CEUEHHUs, NapajiesIbHbIE OCHO-
BAHUIO.

[ap u cdepa, ux ceuenns. KacarenpHas IIOCKOCTh K cdepe.

HN3mepeHns: B reoMeTpuu

O6bem u ero uzmepenue. aterpansHas popmyrna oobema.

®opmynbl 00beMa Ky0a, TPsIMOYTOJILHOTO TMapajuieienuneaa, MpUu3Mbl, I1-
muHApa. @opmysbl 00bemMa nupamMuabl U KoHyca. QopMyIibl IIIOMIAIA TOBEPXHOCTEN
HUJIMHIpa U KoHyca. @opMysibl o0beMa I1apa U rmiomaaun chepsl.

[Tono6ue Ten. OTHOIIEHUS TUIOMIAJEH MOBEPXHOCTEH M 00BEMOB TMOJOOHBIX
TEI.

KoopauHaTsl 1 BeKTOPHI

[IpssmoyrosibHas (AekapToBa) cucTeMa KOOpJIMHAT B mpocTpaHcTBe. Popmyna
PACCTOSIHUS MEXKTY ABYMsI TOUKaMH. Y paBHEHUS c(Pepbl, TIIOCKOCTH U TPSIMOH.

Bektopel. Monayns Bektopa. PaBeHcTBO BekTOpoB. Ci0K€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpA HA YKCIIO. Pa3nokeHue BEeKTopa 10 HapaBJICHUSIM. Y TOJI MEX-
ny nByMs Bektopamu. [Ipoeknus BekTopa Ha ocbk. KoopaunaTel BekTopa. CkanspHoe
IIPOU3BEACHUE BEKTOPOB.
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Hcnonbs3oBaHne KOOPAMHAT M BEKTOPOB IPHU PEIICHHMH MAaTEMaTUYECKUX U
MPUKJIAIHBIX 33]1a4.

IIpakTnyeckue 3aHATHS

[Ipr3HaKku B3aMMHOIO PACIOIOKEHUS MPSIMBIX. YTOJI MEXAY NpsMbIMU. B3a-
MMHOE PAacCIOJIOKEHHE MPAMBIX M IUIOCKOCTEH. [lepneHaukynsip ¥ HakJIOHHAasA K
IJIOCKOCTU. YTOJI MEXIY IPSIMOM U IIJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAaCIOJIONKE-
HUU NPAMON U IIOCKOCTH. TeopeMa o Tpex MeprneHauKysipax.

[Ipr3Haku ¥ CBOMCTBA MapAJLIEIBHBIX U NEPIEHANKYISPHBIX INIOCKOCTEM.

PaccrossHue OT TOYKM O IJIOCKOCTH, OT MPSAMOM 0 IIOCKOCTH, PACCTOSTHHUE
MEXAY MJIOCKOCTSIMHU, MEKJIy CKPEIIMBAIOIIUMUCS MPSAMBIMHU, MEXIY HMPOU3BOJIbHBI-
MU GUTYpaMHU B IPOCTPAHCTBE.

[TapamienbHOE TPOEKTHPOBAHHE W €r0 CBOWCTBA. B3aMMHOE pacrosioxeHue
IPOCTPAHCTBEHHBIX (PUTYD.

Paznuunbie BUIIbI MHOTOTpaHHUKOB. X m3o0pakenus. CeueHus, pa3BepTKH
MHOTOI'paHHHUKOB. [lmomane moBepxHOcTH. BHIbl cUMMETpHil B IPOCTPAHCTBE.
CuMMeTpust TeJ BpalleHUsl © MHOTOI'paHHUKOB. Brruucienue miomaaeit 1 00beMoB.
Bexkropsl. [lelicTBus ¢ BekTopamu. [[ekapToBa cucTeMa KOOpAMHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKpPYKHOCTH, cepbl, miockoctu. PaccrosHue mexny toukamu. Jleit-
CTBUSI C BEKTOPAMH, 3aJlaHHBIMUA KoopAauHaTaMu. CKaJIIpHOE NPOU3BEICHUE BEKTO-
poB. BekTopHOE ypaBHEHHME NPSAMOW M INIOCKOCTH. VCnoyib30BaHME BEKTOPOB IIPU
JTIOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JUisi BHEAyIUTOPHBIX 3aHATUHA CTYyAEHTaM Hapsay C PElICHWEM 3aJad U Bbl-
MOJIHEHUSI PAKTHYECKUX 3aIaHU MOYKHO TMPEJIOKUTH TEMBI UCCIEA0BATEIbCKUX U
pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEPUM OTAEIbHBIX MEJIKMX 3a7a4 U yIpax-
HEHUU TpeaaratoTcsl CIO’KETHbIE 3aJaHusl, TPeOYIOIINe AIUTENbHOW paboThl B pam-
KaX OJIHOM MaTeMaTH4eCKOW CUTyallMH. DTH T€Mbl MOTYT ObITh KaK WHIMBHyallb-
HBIMM 33JJaHUSIMU, TaK U TPYNIIOBBIMU JIJI1 COBMECTHOT'O BBINIOJHEHUS UCCIIEIOBAHMUS.

Tembl pedepaToB (10KJIa10B), MHAUBHAYAJIBHBIX IPOEKTOB
10 MaTeMaTHKe
- HemnpepsiBHbIE qp0o0OH.
- IIpuMeHeHHe CIO0KHBIX MPOLICHTOB B 3KOHOMUYECKHUX pacyeTax.
- [lapamienbsHOE NPOEKTHPOBAHUE.
-+ CpelHue 3Ha4YEHUS U UX IPUMEHEHHUE B CTATHCTHKE.

BekTopHoe 3aaHne npsiMbIX U IJIIOCKOCTEN B MPOCTPAHCTBE.

CnoxeHre rapMOHUYECKUX KOJIEOaHUI.

['paduueckoe penieHre ypaBHEHU U HEPABEHCTB.

[IpaBunbHBIE U MOTYNPABUILHBIE MHOTOTPAHHUKH.

- Konnueckue cedyeHus U UX NPUMEHEHUE B TEXHUKE.
- Ilonsarue quddepenumana u ero NPUIOKEHHUS.
CxeMmbl MOBTOPHBIX UCHBITAaHUHN bepHyin.

6. TEMATUYECKOE IIJIAHUPOBAHUE
[Tpu peanuzanuu coaepkaHusi o01E00pa30BaTEIbHON yUeOHON AUCITUTIIUHBI
OV.09 «Marematuka» B mpeaenax ocBoeHus I[IIIKPC makcumanbHas yueOHas
Harpyska oOydaronuxcs cocrapisieT 506 yacoB, U3 HUX ayauTopHas (oOs3arenbHast)
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Harpy3ka OOydJaroIIMXCs, BKJIIOYAs MPAKTUYCCKUE 3aHSITHS,
TOpHAasi CaMOCTOsATENIbHAs paboTa cTyaeHToB- 159 yaca.

TemaTnuecKkui mjiaH

347 yacoB, BHeayaU-

Bupa yueOHoii padoThl KosaunyecTBO 4acoB
AyIUTOpHBIE 3aHATHUA. [Tpodeccun CIIO
Coneprxanue o0ydeHHs
Bgenenue 3
1. Pa3BuTHe MOHATHS O YKCIe 12
2. Kopnu, crenenu, norapupmsl 30
3. IIpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE 26
4. KomOunaTopuka 25
5. KoopauHats! 1 BEKTOPBI 22
6. OCHOBBI TPUTOHOMETPUHU 35
/. ®yHKUMH U rpaduKu 22
8. MHOTOIpaHHUKH U KPYTJIbIE Tea 30
0. Hauana maremMaTtudeckoro aHaamsa 30
10. MuTerpan 48
11. DneMeHThI TEOpUU BEPOSITHOCTH U MATEMATHYECKOU CTaTUCTUKHU 36
12. YpaBHeHUs U HEpaBEHCTBA 34
Hroro 347
Bueayoumopnasa camocmosamenvnan paooma
[ToAroToBKa YCTHBIX BBHICTYIUICHHH 1O 3aJaHHBIM TEMaM, 3cce, JOKIIa- 159
OB, pehepaToB, MHANBHIYAITBHOTO MTPOEKTA C UCTIOIH30BAHUEM HHDOP-
MAI[MOHHBIX TEXHOJOTHIA U JAp.
Ipomesccymounaa ammecmayus 6 popme IK3amena
Bcero 506

7. XAPAKTEPUCTUKA OCHOBHBIX BU/I0OB

JAEATEJBHOCTHU CTYJAEHTOB

Copnepxxanue o0yyeHus
YPOBHE Y4eOHBIX /IeiiCTBHI)

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0B 1€ATCJILHOCTH CTYICHTOB (Ha

Beenenue O3HakoOMJIEHHUE C POJIbI0 MATEMATHUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
WH(OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKOH JIeATEIHHOCTH.
O3HakoOMJIEHUE C TEJISIMH | 3a7[a9aMy H3YYCHHsI MAaTeMaTHKH TIPU
ocoenuu npodeccuit CI10 u cnennansHocreit CI1O

AJITEBPA

PazButne nonsaTusa o
HHUCJIIC

BremmonHeHue apudMeTHUecKux AeUCTBUN HaJl YMCIaMH, COYeTasi yCT-
HBIE ¥ TUChbMEHHBIC IPUEMBI.

Haxoxnenue npuOMMKEHHBIX 3HAYCHUN BEWYMH M TOTPEIIHOCTEN
BBIYHUCIICHUI (a0COTIOTHOW M OTHOCHTEIILHON); CPAaBHEHHE YHCIIOBBIX
BBIPAKCHU.
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Haxosxnenue ommbok B mpeoOpa3oBaHUSX M BRIUUCIECHUAX (OTHOCUTCS
KO BCEM IIYHKTaM IPOIpPaMMbl)

Kopnu, crenenwu, iora-
pUGMBI

O3HakoMJIEHUE C MOHATHEM KOpPHS N-Ml CTENEHW, CBOMCTBAMM paJU-
KaJIOB U [IpaBUJIAMU CPaBHEHMSI KOPHEH.

DopMyMpOBAHUE ONPECICHUS KOPHSA U CBOMCTB KOpHEW. Berumcie-
HUE U CPAaBHEHUE KOPHEH, BBINOJIHEHHE NMPUKUIAKU 3HAYEHMS] KOPHS.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPaXKEHUI, COMEpKALIUX
pajuKabl.

Bremonnenue pacyetoB no Gopmyiam, COAEpKaIIUM paauKaibl, OCy-
LIECTBJISAE HEOOXOIMMBIE IOACTAaHOBKU M IpeoOpa3zoBaHusi. PemieHue
UPPALMOHAJIBHBIX YPaBHEHUH.

O3HaKOMJIEHHUE C TOHATHEM CTENIEHU C JEHCTBUTEIBHBIM [10Ka3aTEIIEM.
HaxoxneHue 3HaueHU CTETEeHHU, UCIIONb3Yys MpU HEOOXOAUMOCTH HUH-
CTpYMEHTAJIbHBIE CPE/ICTBA.

3anucbiBaHUE KOPHS N-i CTENEHU B BHUJE CTENEHU C IPOOHBIM IMOKa-
3aTesieM U Ha00OopOT.

®opMynHpOBaHUE CBOMCTB CTENeHe. Bwluucienue cremneHeil ¢ pa-
LMOHAJIbHBIM II0KA3aTeJIeM, BBIIIOJIHEHWE MPUKUJKU 3HAYCHUS CTe-
MIEHU, CPAaBHEHUE CTEIIEHEN.

[TpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH, COJACPKAIIUX
CTEINEHU, IPUMEHSS CBOMCTBRA. PellleHne nokasaTenbHbIX ypaBHEHUH.
O3HaKoMJICHHE C IPUMEHEHHEM KOPHEH U CTENEHEN MpU BBIYMCICHUU
CpPEeHMX, JIEJICHUU OTPE3KA B «30JI0TOM ceueHun». Pemenne npuknan-
HBIX 3aJ1a4 Ha CJI0’KHBIE MPOLIEHTHI

[Ipeobpa3oBanue anre-
OpanyecKkux BbIPaKEHUIN

Beinmonnenne npeoOpa3oBaHUil BbIpakeHHUM, NpuUMeHeHHe GopMyIl,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOrapu(MOB.
Onpeznenenue o0NacCTH JOMYCTUMBIX 3HAYCHHH JIOrapu(pMHUUECKOro
BhIpakeHUs. Pernenne norapuMu4eckux ypaBHEHHHA

OCHOBbI TPUTTOHOMETPHUH

OCHOBHBIE TOHATHUSA

W3ydeHue paguaHHOTO METO/Aa U3MEPEHUSI YIJIOB BPALEHUS U UX CBSI-
34 ¢ rpajgycHoi Mepoil. M300paxkeHne yriioB BpalleHUsl Ha OKPYKHO-
CTH, COOTHECEHHE BEIMYMHBI YIJIa C €r0 PaCIOIOKEHUEM.
®opMynupoBaHHUE OINpEENeHU TPUTOHOMETPUUYECKUX (PYHKIUN JUIs
YIJI0B MOBOPOTa M OCTPBIX YIJIOB MPSMOYTIOJIBHOTO TPEYroJbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U

OcHOBHBIE TPUTOHOME-
TPUUYECKHUE TOKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB JUISl BBIUKC-
JIEHHs 3HaYeHUH TPUTOHOMETPHUECKUX (DYHKIMHA 1O OJTHON U3 HUX

[IpeoOpazoBanus mpo-
CTEHMIINX TPUTOHOMET-
PUYECKHUX BBIPA)KECHUI

N3ydyeHrne OCHOBHBIX (OPMYJ TPUTOHOMETPHH: (HOPMYIIBI CIOKEHUS,
yIIBOCHHUS, TPE0Opa30BaHUsl CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUI B
MIPOU3BE/IEHNE U TPOU3BEACHUS B CyMMY U INpPUMEHEHHE IpPU BBI-
YHCJICHUHU 3HAYEHUS] TPUTOHOMETPUUYECKOTO BBIPAXEHUS U YIPOILLEHHUS
€ro.

O3HaKOMJIEHHME CO CBOWCTBAaMU CHMMETPUM TOYEK HA €IUHUYHON
OKPYKHOCTHU M IPUMEHEHHE UX JJIs1 BBIBOJA GOPMYJI IPUBEICHUS

IIpocreiiine TPUroHo-
METPUYECKUE YPABHEHUS

Pemenue no ¢popmynaM ¥ TPUTOHOMETPUYECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHHH.

[TpumeHeHHne OOIIMX METOAOB pEIIEHUS YpaBHEHHH (TpHBeIeHHE K
JUHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKeHHsS Ha MHOMKUTENH, 3a-
MEHBI IEPEMEHHON ) NIPU PEHIEHUH TPUTOHOMETPUUECKUX YPABHEHMI.

®YHKIMH, UX CBOUCTBA U TPA®UKU

DyHKIHH.
IlonsiTHE O HENPEPBIBHO-

O3HakoOMJIEHUE C MOHATUEM MEPEMEHHOW, IPUMEPAMH 3aBUCUMOCTEN
MEXY IEPEMEHHBIMU.
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CTU QYHKIIUH

O3HakoMIIeHHE C MOHATHEM Tpaduka, onpeeneHne NPUHAIEKHOCTH
Touku Tpaguky QyHkumu. OmnpeneneHue mo ¢Gopmysie MpocTeHiei
3aBUCUMOCTH, BUJA ee rpaduka. Beipaxkenue 1o gopmyiie ogHoU me-
PEMEHHOM Yepe3 Apyrue.

O3HakomiieHHE C ompenesneHrueM (yHKIUM, (OPMYIUPOBAHUE €ro.
Haxosxaenue o0acTu onpeieneHns 1 006JacTy 3HaueHU QyHKIH

CgoiicTBa QyHKIIUH.
['padmyeckas uaTEp-
nperarnwus. [Ipumepsr
(bYyHKINOHATBHBIX 3a-
BUCHUMOCTEH B peaIbHbIX
nporeccax u sSBICHUAX

O3zHakoMJieHHE ¢ puMepamMH (YHKIIMOHAIBHBIX 3aBUCHMOCTE B pe-
QJIBHBIX MPOLIECCaX U3 CMEKHBIX AUCLIUILINH.

O3HakoMJIEHHE C JIOKa3aTelIbHBIMU PACCYXKACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaJpaTUYHON (PYHKIUI, IPOBEACHUE HCCIEI0-
BaHMs JMHEHHOHN, KyCOYHO-TMHEHWHOH, TPOOHO-TMHEHMHOW M KBajpa-
TUYHOM (yHKUMHA, mocTpoeHue ux rpadukos. IlocTpoeHue u ureHue
rpadukoB pyukmuii. MccienoBanue GyHKIINH.

CocraBnenue BUIOB (pyHKUUI 110 JAaHHOMY YCJIOBHIO, pEeIICHHE 3a7a4
Ha SKCTPEMYM.

Brimonnenue npeobpa3oBanuii rpaduka GyHKIHH

CrerneHHsle, MoKasa-
TEJbHBIE, JIoTapudMu-
YeCKUE U TPUTOHOME-
TpuuecKue (PyHKIIH.

Bbruucnenue 3nauenuil ¢yHKuMi 1o 3HadeHuro aprymenra. Onpexe-
JICHUE T0JIOKEHMSI TOUKH Ha rpaduKe 10 ee KoOopJAuHaTaM U Ha00OpOoT.
Vcnonb3oBaHue CBOMCTB (PyHKIMI Ui CpaBHEHUS 3HAUEHU crere-
HEel 1 TorapuQMoB.

[TocTpoenue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLUH.
Pemenne moka3aTenpHBIX W JIOTapu(MUYECKUX YpaBHEHHH W Hepa-
BEHCTB I10 U3BECTHBIM AJIFOPUTMaM.

O3HakoOMJICHHE C TIOHSATHEM HENPEPhIBHON MEpUOINYEcKO GyHKINH,
(dbopMynupoBaHUE CBOMCTB CHHYCa W KOCHHYCA, NOCTPOEHHE UX Tpa-
(UKOB.

O3HakoMJIEHHE C MTOHITHEM TapMOHHUYECKUX KoJeOaHUH U npuMepamu
rapMOHMYECKUX KOJIEeOaHUH AJii ONMCAHUS IPOLECCOB B (DU3UKE U
JIpyrux o0jacTsax 3HaHUS.

O3HakOMJICHHE C TIOHSTHEM pa3pbIBHOW IMEPHOANYECKON (YHKIHH,
(dbopMynupoBaHUE CBOMCTB TaHI'€HCA U KOTAHTEHCA, MOCTPOEHHE MX
rpaduKoB.

[TpumeHeHue cBOMCTB (PYHKIMH U1l CpPaBHEHUS 3HAUEHUI TPUTrOHOMe-
TpUUYECKUX (PYHKINH, pEIICHHUS] TPUTOHOMETPUYECKIX YPaBHEHUI.
Beinonnenue npeobpa3zoBaHus rpagKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTeIbHOCTH

O3HaKOMJIEHHE C TOHATHUEM YHCIOBOW IOCIIENOBATEIBHOCTH, CIIOCO-
0aMu ee 3a7aHMsl, BHIYUCICHUSIMU €€ YWICHOB.

O3HaKkoOMJIEHHE C BBIYHUCIEHUEM CYMMBbI OECKOHEUHOTO YHMCIOBOTO psi-
Jla Ha MpUMeEpE BBIUMCIEHHSI CyMMbl OECKOHEYHO YOBbIBarolled reo-
METPUUYECKOHN ITPOTPECCHH.

Pemenue 3agau Ha npuMeHeHue (GOpMyNbl CyMMbl OECKOHEYHO YObI-
BaIOILEN T€OMETPUIECKON MTPOrpeccun

IIpousBoaHas u ee npu-
MEHEHHE

O3HaKOMJIEHHE C TOHATHEM MTPOU3BOTHOM.

N3zyuenue u GopMyIMpOBaHUE €€ MEXaHUUECKOT0 U T€OMETPHUYECKOTO
CMBICTIa, U3YUYEHHE aJIrOpUTMa BHIYMCIIEHUS POU3BOIHON Ha MpUMepe
BBIYUCIICHUS] MTHOBEHHON CKOPOCTH M YIJIOBOrO KO3 QHIlIMeHTa Kaca-
TEJILHOM.

CocraBieHue ypaBHEHHUs KacaTeIbHOM B 00IIEM BU/IE.

VYcBoenne mnpaBwin  auddepeHIMpoBaHus, TaOJUIBI MPOU3BOTHBIX
AIIEMEHTApHBIX (QYHKUMH, NpUMeHeHHe s JudepeHpoBaHus
(GyHKIMI, cOCTaBJIEHUs] ypaBHEHUS KacaTeJIbHOM.
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N3yuenne TeopeM O CBs3M CBOWCTB (DYHKIIMH W MPOU3BOJHOM, (op-
MYJIUPOBKA HX.

[TpoBeneHue ¢ MOMOIIBIO TPOU3BOIHOW HCCIIENOBaHUS (DYHKIMH, 3a-
JTaHHOU (HOpMYITOH.

YCcTaHOBIIEHHE CBSI3M CBOWCTB (DYHKIIMU M MPOU3BOJHOW IO UX Tpa-
buxam.

[lpumeHeHHe TPOM3BOMHOW ISl PEIICHHs 3aJad Ha HaXOXKICHHE
HauOOJIBIIIET0, HAMMEHBIIIETO 3HAYCHIS M HA HAX0XKJICHUE IKCTPEMyMa

[TepBoobOpazHas u uHTE-
rpan

O3HakoMJIEHHE C IOHATHEM MHTErpasia U nepBooOpasHo.

W3ydeHue npaBuia BBIUMCIEHUs IepBooOpa3HOi U Teopembl HproTo-
Ha— JlelOHuIA.

Pemenue 3a1a4 Ha CBSA3b MMEPBOOOPA3HON M €€ MPOM3BOIHON, BBIYKC-
JIeHHe TIepBOOOpa3HON 11 JaHHON (QYHKLIUU.

Pemenue 3ama4 Ha NMpUMEHEHHE HMHTErpajia JJIsi BBIYUCICHHS (QHU3H-
YECKUX BEJIUYMH U IUIOMALEH

YPABHEHIA 11 HEPAB

EHCTBA

YpaBHEHHUS U CUCTEMBI
ypaBHeHuli HepaBeHncTBa
U CUCTEMbI HEPABEHCTB C

JBYMSI IIEPEMEHHBIMU

O3HakoMJIEHHE C MPOCTEHIINMU CBEIACHHUSIMH O KOpHAX anreOpaunde-
CKUX YpDaBHEHUH, NMOHATUSIMU HCCIEIOBAHUS YPABHEHHM M CHCTEM
YpPaBHEHUU.

N3ydenue Teopun paBHOCUIBHOCTH YpaBHEHUM U ee mpuMeHeHus. [1o-
BTOpPEHUE 3aIlMCH PELICHHs CTaHJAPTHBIX YpaBHEHUH, IPUEMOB MPe00-
pa30BaHMs YPaBHEHUM U1 CBEIECHUS K CTAHIAPTHOMY YPAaBHEHUIO.

RJIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTUKH

OCHOBHBIC TTOHSATHS
KOMOHWHATOPUKH

W3yuenne npaBwia KOMOMHATOPUKK W TMPHMEHEHHE TNPH PEUICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 33aJa4 METOAOM Iepebopa W MO MpaBWITY
YMHOXXEHHUS.

O3HaKkOMJICHHE C TOHATHAMU KOMOMHATOPUKHU: pPa3MEIICHUSIMH, CO-
YeTaHUSMM, NEepecTaHOBKaMH U (opMyldaMHU I MX BBIYUCICHMSL.
OObsicHeHHEe U NIpUMeHeHHe (OpMyJl IJIsl BBIYUCIICHUS PAa3MEIeHUH,
NEPEeCTaHOBOK U COYETAHU MPH pelIeHUH 3aay.

Oznakomienue ¢ 6uHomoM HerotoHa u TpeyrosnbHukom Ilackans. Pe-
[IEHWEe MPAKTUYECKUX 337ay C HCIOJIb30BAHUEM MOHATHH M MpaBUiI
KOMOMHATOPUKH

DJIEMEHTHI TEOPUHU BEPO-
SITHOCTEN

N3yyenue KIacCUYECKOro OIpPEACIIEHUs] BEPOSATHOCTH, CBOMCTB BEPO-
ATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMmoTpeHune npuMepoB BBIYUCIICHUS BEpOsATHOCTEN. Pelenne 3anay
Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI

IIpencraBnenue gaHHBIX
(Tabnuibl, TUarpaMMel,

rpaduxm)

O3HaKOMJIEHHE C IPEJCTaBICHUEM UYHMCIIOBBIX JAaHHBIX U MX XapakTe-
pUCTHUKaMHU.

Pemenue npakTuyeckux 3aaay Ha 0OpabOTKY YMCIOBBIX JAHHBIX, BbI-
YUCJICHUE UX XapaKTEPUCTUK

I'EOMETPUA

[Tpstmble ¥ IIIOCKOCTH B
MIPOCTPAHCTBE

@opMyIMpOBKa U NMPUBEIACHUE J10KA3ATEIbCTB IPU3HAKOB B3aMMHOIO
pacnoJIokKEeHUs MPSMBIX U IUIOCKOCTeN. Pacio3HaBaHne Ha yepTexax u
MOJEIIAX PA3JIMYHBIX CIIy4acB B3aMMHOIO DPACIIOJIOKEHUS MPSAMBIX U
IIJIOCKOCTEN, apryMEHTHPOBAHNUE CBOUX CYyKJeHHU. DopMynupoBaHUe
OIIPENEICHUN, ITPU3HAKOB U CBOWCTB NapAJICJIbHBIX U IEPIECHIUKY-
JSIPHBIX IJIOCKOCTEW, IBYTPAHHBIX U IMHEHWHBIX YTJIOB.

BelIlloNIHEHUE TTOCTPOCHHUS YIIIOB MEXKAY IPSMBIMU, IPSIMOM U ILIO-
CKOCTBIO, MEKy IIJIOCKOCTSIMU TI0 OMMCAHUIO U PACllO3HABAaHUE MX Ha
MOJECIIAX.
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[IpuMeHeHne NPU3HAKOB M CBOMCTB PACIOJIOKEHUS MPSIMBIX M IUIO-
CKOCTEH NP PELIEHUH 3a]a4.

N300paxeHne Ha PUCYHKaX W KOHCTPYMpPOBAaHHE Ha MOJENSIX IMep-
NEHAUKYJISIPOB U HAKJIOHHBIX K IUIOCKOCTH, NPSAMBIX, HapalieabHbIX
IUIOCKOCTEH, YIIIOB MEXAY MPSMOM M TUNIOCKOCThIO U 0OOCHOBAaHHE MO-
CTPOCHHSL.

Pemenne 3a1a4 Ha BBIYMCIEHUE FEOMETPUUECKUX BeIU4MH. OnuchIBa-
HUE€ PACCTOSHUS OT TOYKHU [0 INIOCKOCTH, OT IPSAMOM 10 INIOCKOCTH,
MEXIY IJIOCKOCTSIMHU, MEXAY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY
POU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

DopMyIHPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUSAX.
N3o0paxkeHne Ha 4eprekax W MOJCNSIX PACCTOSHUS U OOOCHOBaHUE
CBOMX CyxJeHui. OnpeneneHre ¥ BBIYUCICHUE PACCTOSIHUM B IIPO-
crpanctBe. [Ipumenenue ¢hopmyn u TeopeM IIAHUMETPHUU Ui pele-
HUA 3a/1a4.

O3HakoMJIEHHE C IMOHATHEM MapajlIeIbHOIO MPOEKTUPOBAHUS U €r0
CBOMCTBAaMH.

[Tpumenenue Teopuu Uisi 0OOCHOBAHMS IMOCTPOCHUM M BBIUMCIECHUM.
ApPryMEHTUpOBAaHUE CBOUX CYKJIEHUH O B3aUMHOM pAacIOJIOXKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHUKH

Onucanue M XapakTEpPUCTUKA PA3JIMYHBIX BHJIOB MHOIOI'DAaHHUKOB,
NIEPEYUCIIEHNE UX 3JIEMEHTOB U CBOWCTB. M300paxeHrne MHOrOrpaHHU-
KOB U BBIIIOJIHEHHE MOCTPOEHUS HAa U300paXKEHUAX U MOJAEISIX MHOIO-
I'PAaHHMKOB. BBIYNCIIEHHE JIMHEWHBIX 3JIEMEHTOB U YIJIOB B IIPOCTPAaH-
CTBEHHBIX KOH(UTypalusaX, apryMEHTHPOBAHNUE CBOMX CYXKAEeHUH. Xa-
paKTepUCTUKa U U300pakKeHHE CEYEHHUs, BBIUMCIIEHME IUIOLaJel Mo-
BepxHocTeil. [TocTpoenne npocTelmux ceueHuit Kybda, Ipu3Msbl, nupa-
mubl. [Ipumenenne ¢akToB u cBeneHU n3 miuaHuMeTpuu. O3HaKOM-
JIEHHE C BUAAMU CUMMETPUHN B IPOCTPAHCTBE, (hOPMYIMPOBAHUE OIpe-
JICJICHUN U CBOMCTB. XapakTEPUCTHMKA CUMMETPUHU TE€Jl BPALLICHUS U
MHOI'OIPaHHUKOB. [IpuMeHeHHe CBOWCTB CUMMETpPUHU IIpU PELICHUHU
3aga4d. Mcnonb3oBaHue MpUOOPETEHHBIX 3HAHUN Ui MCCIIEI0BAaHUS U
MOJICJINPOBAHUs HECIIOKHBIX 3a]a4.

Tena u moBepxHOCTH
BpalllCHUS

O3HakoMJIEHHE C BHJAaMHU TeJ BpalleHUs, pOpMYIHMpOBaHUE UX OMpe-
JIeJIEHUH U cBOWCTB. POpMyIMpPOBaHNE TEOPEM O CEYEHHH IIapa IIoc-
KOCTBIO U IJTOCKOCTH, KacaTelbHOM K cepe. XapaKTepucTruka u n3o0-
pakeHHE TeJ BpallleHHs, UX pa3BEpTKH, ceueHMs. PemieHue 3aaad Ha
MIOCTPOCHUE CEYEHUH, BBIUMCICHHUE JJIMH, PACCTOSHUM, YIJIOB, IUIOIIA-
neil. [IpoBenenue noka3aTenpHBIX pacCyKICHHUM MPU PELICHNUN 3a]ad.
IIpuMeHeHre CBOMCTB CUMMETPHM IIPU PELICHUM 3a/1ad Ha Tela Bpa-
mieHusi, komMOuHauuio Ten. M3o0pakeHre OCHOBHBIX KPYTJBIX TEl M
BBINIOJTHEHNE PUCYHKA 10 YCIOBHIO 33/1a4H.

I/ISMepeHI/ISI B I'COMETpHUU

O3HakoMJIeHHE C MOHATUSAMU IUIOIIAAN U 00beMa, aKCHOMaMU U CBOM-
cTBamu. Pemenue 3a1a4 Ha BBIYUCIIEHUE TUIOMIAAEH MIOCKUX (UTYp C
NPUMEHEHHEM COOTBETCTBYIOLINX (HOpMYI U (PAKTOB U3 IITAHUMETPHUH.
W3ydyeHue TeopeM O BBIYHUCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEII,
peleHue 3ajay Ha NpUMeHeHne (GopMyJs BbIUMCIEHUsT 00beMoB. U3y-
yeHrue (OopMya AJsS BBIUMCICHUS IUIONMIAJEH IMOBEPXHOCTEW MHO-
TOTPAaHHUKOB M Tel BpallleHus. O3HaKOMIIEHHE C METOJOM BBIUHUCIIE-
HUS IUIOIIAM MOBEPXHOCTU cdepbl. Pemienne 3amauy Ha BBIYHCICHUE
II01IA/1el NOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJI.

KoopinHaTel 1 BEKTOPBI

O3HaKOMJIEHUE C OHATUEM BeKTOpa. M3yueHne nexkapToBOM CUCTEMBI
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KOOpJMHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 3a/laHHbIM KOOPAWHATAM
TOYEK U IJIOCKOCTEN, HaXOXKAEHUE KOOPAUHAT TOYEK.

HaxoxneHue ypaBHEHUN OKpPYKHOCTH, c(hepsl, II0CKOCTH. Boruncie-
HUE PaCCTOSHUN MEX/y TOUKaAMHU.

W3ydeHne cBOWCTB BEKTOPHBIX BEJIUYMH, MPABUJI PA3JIOKEHUSI BEKTO-
POB B TPEXMEPHOM MPOCTPAHCTBE, MPaBWJI HAXOXKIECHUS KOOPAMHAT
BEKTOpa B MPOCTPAHCTBE, MIPABUJI ACUCTBUN C BEKTOpPAMHU, 3aJaHHBIMU
KOOpJMHATaMH.

[IpumeHeHre TeOpUU MPU PELIeHUH 3a/1a4 Ha JCHCTBHS C BEKTOPaMH.
W3ydeHue ckaasipHOro NMPOU3BEAEHUS BEKTOPOB, BEKTOPHOI'O ypaBHE-
HUS IPSIMOM U 11ockocTu. [IpuMenenune Teopur npu perieHuy 3a-

Jla4y Ha JEMCTBUS C BEKTOpPaMHU, KOOPAMHATHBIM METOJ, NPUMEHEHUE
BEKTOPOB JUISl BBIYUCIICHUS BEJIMYUH YIJIOB U PACCTOSHUU.
O3HakOMJIEHHE C JJOKA3aTEeIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUM-
HOM PACIIOJIOKEHUH MPSAMBIX U IUIOCKOCTEH C MCIOJIBb30BAHUEM BEKTO-
pOB.

8. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBbI YYEBHOM JUCIUITIJIMHBI
OY/1.09 <MATEMATHUKA»

Jlns ocBoeHust mporpammbl yueOHou aucturuimael OV J1.09.«MaTtematuka
umeetcs B Hanmmuuu B koiuiemxe JKKX ATACY, peanusyroieMm 00pa3oBaTebHYIO
nporpamMmy cpenHero oodiiero obpasoanus B npenenax ocBoenus [ITIKPC na 6aze
OCHOBHOT0 00111eT0 00pa3oBaHusi, y4eOHbIN KaOUHET.

[Tomemenne  kaOuHeTra  yAoBieTBopsieT  TpeOoBanusiM  CaHUTapHO-
AMUAEMHUOJIOTUYECKUX MpaBui U HopMaTuBoB (Canllun 2.4.2 Ne 178-02) u ocHareHo
TUIIOBBIM O0OOpY/ZIOBAaHHEM, YKa3aHHBIM B HACTOSIIIMX TPEOOBAHUSIX, B TOM YHUCIE
CHEIUAIN3UPOBAHHON y4eOHON MeOenblo U CpelicTBaMU O0y4YeHUsl, JOCTaTOYHBIMU
JUTSl BBITIOJTHEHUST TPEOOBAHUI K YPOBHIO MTOJATOTOBKH 00YYAIOIITHXCSI.

B coctaB yueOHO-METOIUYECKOTO U MAaTEPUATIBHO-TEXHUYECKOTO 00eCTIeUeHHUSI
nporpammbl yaeOHoi aucrumummabl OY [1.09.«MatemaTrka» BXOJISAT:

MoOunpHOe aBTOMaTH3upoBaHHOE padouee mecto HP Mini-101041073

MoOUIIbHBIN PKpaH Ha IITaTUBE

Lumien Master View 203x203 cm

MoOuapHBINH MyTpTUMEANIHBIN poekTop Panasonic PT- LC56E-000145

HacTeHHas Jocka — 1

CTOJI TIpenoaBarens — 1

CTyJ mpenojaBarens -1

mkad — 4

CTOJI yueHHU4Yeckuii — 15

cTyn yuennueckuit — 30

Crennpi- 3

9. PEKOMEHIYEMAS JIUTEPATYPA
OcHOBHBIE HCTOYHHUKH:
1. BbammakoB M. M. Marematuka 10 knacc: yuebnuk s 10 kmacca. — M:
«Axagemus», 2015. — 304 c.
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2. bammakoB M. . Marematuka 11 wmacc: yueOnuk st 11 kmacca. — M:
«Axanemus», 2015. — 320 c.

JlonoJIHUTeIbHbIe HCTOYHUKU:

1. Kommoropos A. H., A6pamoB A. M., Jyauunsia FO. I1. Anre6pa 10- 11
kiacc: yueonuk s 10- 11 kmacca obmeoOpazoBar. Yupexaenuit. — M: «IIpocse-
menue», 2015. — 384 c.

2. Aranacsu JI. C., byry3zoB B. ®@. I'eometpus 10- 11 kmacc: yuyeOHUK 1ist
obmieoOpasoBar. yupexaeanii. — M: «IIpocsemenuey, 2014. — 255c.

3. Cnupuna M. C. JluckpeTHas MaTeMaTuKa: Y4eOHUK JUIsI CTY/A. YUPEXKICHUN
cpen. pod. oopazoBanus- M.: «Akamemus», 2015. — 368 c¢. [DnexkTpoHHBIH pecypc]
Pesxxum noctyna http://www.academia-moscow.ru/reader/?id=164336

4. bammaxoB M. U. Marematuka: y9eOHHUK IJIs CTYI. YUPEKICHUU CPEI.
npod. odpasoBanus - M.: «Akanemusi», 2015. — 256 c. [DnexTponnslit pecypc] Pe-
xuM foctyna http://www.academia-moscow.ru/reader/?id=165141

5. bammakoB M. U. Maremaruka 10 knacc: yueOnuk ans 10 xiacca. — M:
«Axagemusi», 2015. — 304 c. [OnextponHsiii pecypc] Pexum moctyma
http://www.academia-moscow.ru/reader/?id=55644

6. bammakoB M. M. Maremaruka 11 kmacc: yueOnuk mnst 11 xiacca. — M:
«Axagemusi», 2015. — 320 c. [DnektponHsiii pecypc] Pexum noctyma
http://www.academia-moscow.ru/reader/?id=55649

Hepuoanuyeckue usganus (B ondiamorekax AI'ACY):
1. Hayxka u oOpazosanue 2016r., 2017r.
2. IlepBoe centsi6psa. Maremartuka 2016r., 2017T.

HNuTepHeT-pecypcesh:
1. http://www.academia-moscow.ru
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