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1. MIOSACHUTEJIbHAS 3ATIIUCKA

Pabouas mporpamma  o0mieoOpa3oBaTeabHON  y4eOHOM  JAMCITUTLIMHBI
OVY]1.04. «Marematuka» npeaHa3HaAuYeHa JJI1 U3yUYEeHHUs] MaTEMaTUKHU B Mpodeccuo-
HajbHOM oOpasoBatenbHOM opranuzanuu Komnemx XKKX ATACY, peanusyroiero
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeJIHEro O0IIero 00pa3oBaHus B MPEeax OCBOCHUS
[MITKPC na 06a3e ocHOBHOro 001Iero oOpa3oBaHUs MPHU MOATOTOBKE KBAIU(UIIMPO-
BaHHBIX pabouunx, ciayxamux 1o npodeccun 08.01.18 «DIeKTPOMOHTAKHUK 3JIEK-
TPUYECKUX CETEH U BIEKTPOOOOPYAOBAHUS», BXOJAIICH B YKPYHMHEHHYIO TPYIITY
08.00.00 «TexHMKa ¥ TEXHOJIOTUNA CTPOUTEIBCTBA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero
o0miero oO6pazoBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yJbTaTaM
ocBoeHus yueOHoi aucuumivabel OYJ[.04. «MaTtematuka», 1 B COOTBETCTBUU C Pe-
KOMEH/IAIUSAMHU [0 OpPTaHU3alUK MOMyYeHUsl CpeaHero odiero oopa3oBaHus B mpe-
Jies1ax OCBOEHUSI 00pa30BaTeNIbHBIX MPOrpPaMM CPEIHErO MpodeccUOHANIBbHOIo o0pa-
30BaHMs Ha 6a3e OCHOBHOTO OOIIEro oOpa3zoBaHus ¢ y4€ToM TpeboBaHuil denepaib-
HBIX TOCYJapCTBEHHBIX OOpa30BaTENIbHBIX CTAHAAPTOB U MOJy4daeMoul mpodeccun
WIN CHEIHAIbHOCTU CpeAaHero npodeccruoHanbHOro odpaszoBanus (mucbmo Jlemap-
tameHTa MuHOOpHayku Poccuu ot 17.03.2015 Ne 06-259).

ConepxaHue NporpaMMbl HAIPABJIEHO HA TOCTHKEHHUE CIEYIOIIMNX LIEJICH:

-obecnieyeHne chOpMUPOBAHHOCTH MPEJCTABICHUN O COIUAIBHBIX, KYJIbTYp-
HBIX U UICTOPUUYECKUX (paKTOpaxX CTAHOBJICHUS] MATEMATHUKU;

- obecrnieueHrne c(hOPMUPOBAHHOCTHU JIOTHUYECKOTO, aITOPUTMUYECKOTO U MaTe-
MaTHUYE€CKOTO MBIIICHUS;

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

- o0ecnieueHre cHOPMUPOBAHHOCTHU MPEACTABICHUN O MaTeMaTUKE KakK 4acTh
OO0IIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3BIKE HAYKH, MO3BOJISIOIIEM OITH-
CBhIBaTh M U3y4YaTh PeaibHbIC MTPOIIECCHI U SIBJICHUS;

- BOCHIUTAaHNE JTYXOBHO Pa3BUTOM JUYHOCTH, TOTOBOM K CAMOINO3HAHUIO U Ca-
MOCOBEPILIEHCTBOBAHUIO, CIIOCOOHON K CO3MAATENbHOW JEATEIIbHOCTH B COBPEMEH-
HOM MHpE.

B mporpammy BKJIIOYEHO COJAEpXaHUE, HAMpaBIEHHOE HAa (OPMUPOBAHHE Yy
oOyyJarommxcsi KOMIETEeHIINM, HEOOXO0AUMBIX Jisi KadecTBeHHOro ocBoeHust [ITTKPC
Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHMs C MOJYYEHUEM CPEIHEro o0IIero oopaszo-
BaHMUS.

Pabouas nmporpamma yueOno aucuuruimabsl OY /.04, «Maremaruka» paspa-
00TaHa Ha OCHOBE MPUMEPHOU Mporpammsel, B Kotopor koiemk KKX, peanuzyro-
Uil 00pa3oBaTeNbHYI0 TPOrpaMMy CpelHero oOmiero oOpa3oBaHUs B Mpejenax
ocBoenus [IITKPC na 6a3ze ocHOBHOTO 00IIeTO 00pa30BaHus, YTOUHSIET COJACPIKAHNUE
yueOHOro MaTepuaa, MoCIe0BaTeIbHOCTh €0 U3yUeHUs, pacipeaesieHue yaeOHbIX
4acoB, BUJIbI CAMOCTOSITEILHBIX pa0d0T, TEMAaTUKY pedepaToB (OKIaT0B), UHIUBUTY-
TBHBIX TPOEKTOB, YUUTHIBAs CHEU(UKY MPOTpaMM MOJATOTOBKH KBATU(DHUITMPOBAH-
HBIX paboumXx 1Mo ocBauBaeMou npodeccun.



2. OBIIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIHUIIJIMHBI
OV].04 <MATEMATHUKA»

Conepxxanue yuebHoi mucummimabl OY/J[.04. «Marematuka» pa3paboTaHO B
COOTBETCTBUH C OCHOBHBIMH COJICP>KATEIbHBIMU JIMHUSIMU OOY4YEHHUS MAaTEeMAaTHKE:

- asireOpanyeckas IMHUS, BKIIIOYAIONIAash CUCTEMAaTHU3al|I0 CBEICHUM O Ynciax;
U3y4YeHUE HOBBIX M 000OIlEHHE paHee M3YYEHHBIX ornepanuil (BO3BEIECHHUE B CTe-
NI€Hb, U3BJICUCHUE KOpHS, JorapudMUpoBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
1 oOpaTHBIC K HAM); U3yYEHHUE HOBBIX BUJIOB YMCIIOBBIX BBIPAKECHUN U (HOPMYII; CO-
BEPILICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYMCIHUTEIBHON KYJIbTYpHI, PacIIu-
pEHUE U COBEPIICHCTBOBAHHUE aNreOpamuecKoro ammapara, chopMupOBaHHOTO B OC-
HOBHOM IIKOJIE, U €r0 MPUMEHECHHE K PEIICHUI0 MAaTEMATUYECKUX U MPUKIIAHBIX 3a-
Jad;

- TEOPETUKO-PYHKIIMOHATBHAS JTMHUS, BKIIFOYAIOIIAs CUCTEMATU3AINIO U pac-
HIMPEHUE CBEJEHUN O (YHKIUIX, COBEPIICHCTBOBAHME TpadUyeCcKUX YMEHHI; 3Ha-
KOMCTBO C OCHOBHBIMH HJCSIMH M METOJaMH MaTEMaTUYECKOro aHajiu3a B 00beMme,
MO3BOJISIONIEM HCCIEA0BAaTh dJIEMEHTApHbIE (PYHKIIMU PEIIaTh MPOCTEHINNE reoOMeT-
pudeckue, GU3NUeCcKue U Apyrue NpuKIaaHbie 3a1a4u;

- JIMHUSI YPABHEHUN U HEPABEHCTB, OCHOBAHHAs HA MOCTPOEHUU U HCCIIEIOBA-
HUU MaTEMaTUYECKUX MOJIEJICH, epeceKaromascs ¢ anredopandecko u TEOPETUKO —
GYHKIMOHATBLHOM JTUHUSMU W BKIIIOYAIONIAs Pa3BUTHE M COBEPIICHCTBOBAHUE TEX-
HUKH alreOpandecKux npeodpa3oBaHUi JJIsl pElICHUs] YpaBHEHUM, HEPABEHCTB U CH-
cteM; GopMUpPOBaHHUE CITIOCOOHOCTHU CTPOUTH U MCCIIEAOBATh MPOCTEUIIIE MAaTEMATH-
YeCKUe MOJEH MPH PEIICHUH MPUKIAIHBIX 3a7a4, 3a]a4 U3 CMEKHBIX U CIeIUallb-
HBIX TUCIUIUINH;

- TEOMETPHUYECKasl JUHUS, BKJIIOYAIOIIAsl HArJSIHbIE MPEICTABICHUS O MpPO-
CTPaHCTBEHHBIX (PUTypax W U3y4YeHUE WX CBOMCTB, POpMHUpPOBAHUE U Pa3BUTHE IPO-
CTPAaHCTBEHHOTO BOOOpaXKCHHs, Pa3BUTHE CIOCOOOB T'€OMETPUUYECKUX H3MEPEHUI,
KOOPAMHATHOTO U BEKTOPHOTO METOJIOB ISl PEIICHUSI MATEMAaTUYECKUX U TPUKIIAI-
HBIX 33]1a4;

- CTOXacTU4YecKas JIMHUS, OCHOBaHHAsl Ha Pa3BUTHU KOMOMHATOPHBIX YMEHH,
MPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOILIETO
MUpa.

Pabouast mporpamma cocTtaBieHa ¢ y4€TOM HEOOXOJIUMOCTH MPOBEACHUS 3aHS-
TUM: YPOK U3Y4YEHUs] HOBOTO MaTepuaia, KOMOMHUPOBAHHBIN YPOK, YPOK COBEPIIEH-
CTBOBAHHMS 3HAHWUM, YMECHUW W HABBIKOB. DOpMa MPOBEACHHS TAKUX 3aHATHUN M UX
TeMaTHKa 3aBUCST OT MOCTABJICHHBIX IeJIed U 3a/a4, a TaKXKe OT YPOBHS MOATOTOB-
JIEHHOCTH 00YyYaroIInXcsl.

[TpakTudeckas paboTa B OCHOBHOM MPEJICTaBJICHA B ABYX paKypcax: C yueOHHU-
KOM M C pa3JlaTOYHBIM MaTEpPUaIOM, TAKXKE J1a€TCs JOTOJHUTEIbHBIN TUIaKTUYECKUI
MaTepHua, KOTOPbIi, B COBOKYITHOCTH C MaTe€pHalaMHi y4eOHHKA, MTO3BOJISET OCYIIe-
CTBUTH 00y4YeHHE ONTUMAJIbHO. J[Mama3oH 3aJaHuil MUPOK: OT PEMPOTYKTUBHBIX JI0
MIPOYKTUBHBIX, aKTUBU3UPYIOIIUX CAMOCTOSTEIBHYIO JCSITEIBHOCTh 00YyJarONuXcsl.
MHorue 3agaHusi UMEIOT KOMMYHUKATUBHYIO HANPaBJI€HHOCTh M HOCST TBOPYECKUI
Xapakrep.

Ha 3anatusix mpenmnonaraercs mpuMeHEHUE MYJILTUMETUHHOTO 000pyA0BaHUS



¥ DPa3INYHBIX BHUJIOB OOpa30BATENBHBIX pPEeCypcoB (y4eOHOE BHIEO, MPE3CHTAINH,
HKpPAHU3ALMH XYyI0KECTBEHHBIX MPOU3BEICHUN).

[Ipu opranuzanuu y4eOHOTrO Mpolecca UCHOIb3YIOTCS CIAEAYIOIINE BUIbI Ca-
MOCTOSITEJIbHON pabOThl 00YYaIOIIUXCS:

— paboTa ¢ IepBOUCTOYHUKAMHU (KOHCIIEKTUPOBaHUE U pedepupoBaHUEe KPUTHU-
YECKUX CTaTeil U TUTEpaTypOBEAUYECKUX TEKCTOB);

— MOATOTOBKA K CEMHUHAPCKUM 3aHSTHUSIM (JOMAIIIHSS MOATOTOBKA, 3aHATUS B
onbnuoTeke, padoTa ¢ 3JIEKTPOHHBIMU KaTasioramu 1 MIHTepHeT-uHdopmanus);

— CO3/1aHUE€ MYJIbTUMEIUNHBIX MTPE3EHTALNNT;

— paboTta co cIoBapsMH, CIPAaBOYHHKAMH, DHIMKJIONEIUIME (COOp U aHAIH3
WHTEPIPETAUA OJHOTO W3 JUTEPATYPOBEAUECCKHUX TEPMHUHOB C PE3YIBTHPYIOUTUM
BBIOOPOM U U3JI0KEHUEM aKTYaJIbHOTO 3HAYCHHUS).

B pamkax camocTosATensHON paboThl 00ydYarOIMMUMCS MOXET OBITh BBITIOJHEH
WHIUBUTyAJIbHBIN TIPOEKT.

Hnouesuodyanvusiit npoexkm - ocobasi hopmMa opraHuzaiiu o0Opa3zoBaTeIbHOM
nesTeabHOoCTH oOyvaronuxcs (yueOHoe ucciaeoBaHue Win yueOHbld nmpoekt). [nas-
HOM OTJIMYUTEIBHOW 0COOCHHOCTHIO METO/IA MMPOEKTOB SBJIAECTCS OOYUYCHHE HA aKTHUB-
HOU OCHOBE, Yepe3 11eJ1IeCO00pa3HyIo IeATeNbHOCTh YU€HHKa, KOTOPasi COOTBETCTBYET
€ro JIMYHBIM HHTepecaM. B oCHOBE 3TOro MeToja JIeKUT pa3BUTHE MO3HABATEIHHBIX
HABBIKOB OOYYAIONIMXCS, YMEHHN CaMOCTOSITEIIbHO KOHCTPYHUPOBATh CBOW 3HAHUA,
YMEHUN OpPHUEHTHUPOBATHCS B MH(OPMAIIMOHHOM IPOCTPAHCTBE, PAa3BUTHE KPUTHYC-
CKOTO M TBOPYECKOTO MBINIJICHUS. METO | MPOEKTOB BCErAa OPHUEHTHPOBAH HA CaMo-
CTOSITEIIBHYIO JIEATEILHOCTh OOYYarONIUXCsl - MHANBUIAYAITBHYIO, TTAPHYIO, TPYIIIO-
BYIO0, KOTOPYIO OOYYarOIIMECs: BBIMOJHSIOT B TEYEHUE OMPEEICHHOIO OTpe3Ka Bpe-
MeHU. MeToJT TPOEKTOB BCET/Ia MPEATOIaraeT perieHne Kakon-To MpoOIeMEI.

[Tpu opranu3anu KOHTPOJIS UCTIOIL3YIOTCS TaKue e€ro GOopMbl, KaKk KOHTPOJIb-
Has paboTa, TECTUPOBAHUE, YCTHBIE OTBETHI, TOKJIAJbI, pedeparsl, 3amura MyIbTH-
MEIUUHBIX TTPE3CHTAUUN, U T.J.

Cucrema OLIEHKH JOCTIKECHUS PE3yJbTAaTOB MO JUCHUIUIMHE «MartemaTuka
COCTOUT M3 TEKYIIEro KOHTPOJIS, OIEHOK 332 KOHTPOJIbHBIE PabOThl U UTOTOBOM aTTe-
CTaIlM¥ B BUJIE DK3aMEHa.

3. MECTO YYEBHOM JUCIHUIIJINHBI B YYEFHOM ILIAHE
O6pa3zoBarenbHas yueOHas auciurinia OYJ[.04. «MatemaTrkay OTHOCUTCS K
o0111e00pa3oBaTeIbHOMY  Y4eOHOMY  LHMKIYy  OCHOBHOW  MpoeCCHOHAIBHOU
o0pa3zoBaTeILHON MPOTPaMMbl CpEeIHETO MPOhEeCCUOHATILHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00I1Iero o0Opa3oBaHusi C TOJyYEHUEM CpeAHero olmiero oOpa3oBaHUs
(IOIKPC) ¢ yuerom TpedoBanuit ®I'OC CIIO u mpoduis mpodeccuoHanbHOTO
oOpa3zoBaHus.

4. PE3YJIBTATBI OCBOEHUSI YYESHOM JJUCIIUITJIUHBI
OcBoenue coaepxanus yueOHoM muctumuinasl OY].04. «MatemaTuka»
o0ecreynBaeT JOCTUKEHUE 00YJYatoIMMUCS CIEAYIOIIUX PEe3yJIbTaTOB!



JIUYHOCMHBIX

JI1 chopmMUpOBAaHHOCTH MPENICTABIEHUA O MaTeMaTHKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SIBIICHUNA W MPOLIECCOB, UACIX U METOAaX
MaTEeMaTUKH;

JI2 moHuMaHue 3HAYMMOCTHM MaTEMATUKHU [JIsi HAYYHO-TEXHUYECKOro Ipo-
rpecca, cOpMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKe Kak K 4acTH oOIIedesioBeye-
CKOM KYJIbTYpbl U€pe3 3HaKOMCTBO C MCTOPHEM 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
MOBCEIHEBHOM KW3HU, JJIs OCBOCHHS CMEKHBIX €CTECTBEHHO — HAYUHBIX TUCIUILUINH
U TUCHUIUINH MPO(ECCHOHATIBHOTO UK, JIJIS MOTy4YeHUs 00pa3oBaHus B 00JIaCTsX,
He TpeOyIONUX YIriIyOJICHHOW MaTeMaTUYECKON TOITOTOBKH;

JI5S rOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE camoo0pa3oBa-
HUIO, Ha IPOTSKEHUH BCEH JKHU3HM; CO3HATENIbHOE OTHOUIEHHE K HENPEPHIBHOMY 00-
Pa30BaHUIO KaK YCJIOBHIO YCHEIIHON MpodeccuoHaIbHON U 00IECTBEHHOU AesITeNb-
HOCTH;

JI6 TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSITEIBHOW TBOPUYECKOW U OTBET-
CTBECHHOM JICATCIHHOCTH;

JI7 rOTOBHOCTB K KOJUIEKTUBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTeIbHOM, OOIIECTBEHHO - MOJIE3HOM, Yy4eOHO-HCCIIeI0BATEIbCKON, MPO-
€KTHOM U IPYyTUX BUJAX JEATECIbHOCTH;

JI8 oTHOIIEHUE K TTPOPECCUOHATILHON JIEATEIbHOCTH KaK BO3MOXKHOCTU y4Ya-
CTHSl B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBHBIX
npo0em;

Memanpeomenmnulx:

M1 ymeHHe caMOCTOSITENbHO OMPENEATh LENN ACSITEIbHOCTA U COCTaBIISThH
IJIaHbI JIEATEIbHOCTH; CAMOCTOSTENIBHO OCYIIECTBIISITh, KOHTPOJUPOBATh U KOPPEK-
TUPOBATh AEATEIBbHOCTH;, UCIOJIb30BaTh BCEBO3MOXKHBIE PECYPCHI NI JOCTHKECHUS
MOCTABJICHHBIX IIEJICH U peann3aluy IJIAaHOB JEATEIbHOCTH, BHIOMpATH YCHEITHBIC
CTpaTeruu B pa3IMYHbIX CUTYaIUsX;

M?2 ymeHue npoAayKTHBHO OOIIAThCA M B3aMMOJEHCTBOBATH B MPOLIECCE COB-
MECTHOM JNIeSITEIbHOCTH, YYUTHIBATh MO3UIIMH APYTUX YYACTHUKOB JCSTEIHLHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;

M3 BnajgeHue HaBBIKAMHU TO03HABATEIBHOM, Y4E€OHO—HCCIIEAOBATEIBCKOU U
MPOEKTHOM JIE€ATETbHOCTH, HaBbIKAMU pa3pellIeHus MpoOieM; CIOCOOHOCTh U TOTOB-
HOCTb K CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHHS MPAKTUYECKUX 3aaad, MpH-
MEHEHUIO PA3JIMYHBIX METOAOB MO3HAHMUS;

M4 roToBHOCTh M CHOCOOHOCThH K CaMOCTOSITEIbHON MH()OPMAIIMOHHO- MTO3HA-
BaTEJIbHOW NIESITEIbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHUPOBATHCS B PAa3IUYHBIX UCTOY-
HUKaX WHGOPMAINK, KPUTUUECKHA OLICHUBATh W MHTEPIPETUPOBATH MH(OpMAIIHIO,
MOJIYy4YaeMYI0 U3 PA3JIMYHbIX UCTOYHUKOB;



M35 BnameHue SI3IKOBBIMH CPEJICTBAMM: YMEHHUE SICHO, JJOTUYHO U TOYHO M3JIa-
raTh CBOKO TOUKY 3PEHUS, UCIIOIb30BaTh aI€KBATHBIE S3bIKOBBIE CPEACTBA;

M6 BnajeHuEe HaBBIKAMH MO3HABATENbHON pedIeKCUM KaK OCO3HaHUSI COBEp-
IIa€MBIX JEHUCTBHUIM U MBICIUTEIBHBIX TPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, rpa-
HUIl CBOETO 3HAHWSA W HE3HAHMS, HOBBIX MO3HABATEIBHBIX 33/1a4 U CPENCTB IS MX
JOCTUKEHUS,

M7 ueneycTpeMIEHHOCTh B MOUCKAX W MPUHATUM PEIICHUH, COOOpa3uTesb-
HOCTb M UHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMN; CIIOCOOHOCTh
BOCHPUHUMATh KPaCOTy U TAPMOHUIO MHPA;

npeomemHulx:

IT1 chopmMupoBaHHOCTh TPEACTABICHUA O MaTEMaTHKE KaK YaCTH MHPOBOM
KYJbTYpbl U MECTE MAaTEMATUKHU B COBPEMEHHOM NMUBWIN3AINH, CIOCO0AaX OMUCAHUS
SABJICHUU PEaTbHOrO MUPA HA MATEMAaTUYECKOM SA3BIKE;

[12 chopMupoBaHHOCTh MPEACTABICHUA O MaTEMAaTUYECKUX TMOHSTHUIX Kak
BAKHEUIIINX MATEMATHYECKUX MOJEISAX, MO3BOJISIOIMIMX ONMUCHIBATH U U3Yy4daTh pas3-
HBIC IIPOLIECCHI U SIBJICHUS; TOHUMAHUE BO3MOYKHOCTH AKCHOMATHUYECKOI'O IMOCTPOe-
HUSI MATEMAaTUYECKUX TEOPHUIL;

[13 BnageHue mMeToAamMu J0KA3aTeNIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE UX
IIPUMEHSATH, IPOBOJAUTH J1I0KA3aTEIIbHBIE PACCYKACHHUS B XO€E PELICHUS 3a/1a4;

[14 BnageHue cTaHAAPTHBIMU IMPUEMAMU PEIICHUS PALIMOHAIBHBIX U UPPALUO-
HAJIbHBIX, TMOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YpPABHCHUW U HEpa-
BEHCTB, UX CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MTPOTPAMM, B TOM YHC-
JIe JJIsl IOUCKA MYTH PEIIEHUs U WUTIOCTPALIMN PEIICHUSI YPABHEHU U HEPABEHCTB;

I15 chopmupoBaHHOCTH IPEACTaBICHU 00 OCHOBHBIX MOHATHUSIX MaTeMaTUye-
CKOIO aHaju3a M WX CBOMCTBAaX, BJIQJCHUE YMEHHEM XapAKTEPHU30BaATh MOBEICHUE
GyHKIUH, UCIIOJIL30BAHUE MOJYYCHHBIX 3HAHUMN ISl ONUCAHUSI U aHAJIN3a peabHbIX
3aBUCHUMOCTEH;

[16 BrageHue OCHOBHBIMU MOHSTHUSIMH O IUIOCKMX M MPOCTPAHCTBEHHBIX I'E€O-
METpUYeCKuX (UTrypax, MX OCHOBHBIX CBOWMCTBAX; CPOPMUPOBAHHOCTH YMEHHS Pac-
MO3HABATh T'€OMETPUUECKUE (DUTYpHI HA YepTekax, MOJEISAX U B PEabHOM MHPE;
MPUMEHEHUE M3YUYEHHBIX CBOMCTB TreoMeTpudecKux puryp v ¢hopmys i peiieHus
r€OMETPUUECKHX 3a7a4 U 331a4 C ITPAKTUYECKUM COJIEPKAHUEM;

I17 copmupoBaHHOCTH MPEACTABICHUN O MpoIeccax U SBICHUAX, UMEIOITUX
BEPOSITHOCTHBIA XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBbHOM MHUPE,
OCHOBHBIX MOHATHUAX DJEMEHTAPHOW TEOPHUH BEPOSTHOCTEH; YMEHMM HAXOAUTh U
OIICHUBATh BEPOSATHOCTU HACTYIUUICHUS COOBITUN B MPOCTEUIINX MPAKTUYECKUX CUTY-
alHsIX 1 OCHOBHBIE XAPAKTEPUCTUKU CITYyYANHBIX BEJIUYNH;

[18 BnameHHe HABBIKAMHU HMCIOJB30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM
MIpY PEILLICHUU 3a/a4.

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



AJITEBPA
Pa3BuTuHe moHsATHA 0 YUCTE

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

Kopuu, crenenun u sorapupmsi

Kopuu u crenenn. KopHu HaTypalnbHOW CTENEHM M3 YMCIA U UX CBOWCTBA.
CreneHu ¢ palMOHAIIBHBIMHA NOKAa3aTeNsIMU, UX CBOMCTBA. CTEMEHH C AEHCTBUTEIb-
HBIMU [TOKA3aTEIISIMH.

Jlorapudm. Jlorapudm uucna. OcHOBHOE Jorapudmuueckoe Toxaectro. Jle-
CSTHUYHBbIE U HaTypajibHble Jorapudmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepe-
XO0J1 K HOBOMY OCHOBAHHUIO.

[IpeoOpazoBanue anrebpandeckux BoIpakeHui. [IpeoOpa3oBaHue pammoHab-
HBIX, UPPALMOHAIBHBIX CTEIEHHBIX, MMOKA3aTEeIbHBIX U JIOTAPU(PMUUECKIX BBIpAXKE-
HUM.

IIpakTyeckue 3aHATHS

Apudmerrueckue JeMCTBUS HAJl YUCIAMH, HaXOXKACHUE MPUOIMKEHHBIX 3Ha-
YEHUI BEJIMYUH U TOTPENTHOCTEH BBIYMCICHHM (a0CONIOTHOW M OTHOCUTEIHHOM),
CPaBHEHME YHCIIOBBIX BBIPAKCHUU.

Brrunciienre u cpaBHEHHE KOPHEN. BBIIOJIHEHUE PAaCYETOB C paIMKaJIaMH.

Pemenne uppaunvoHaIbHBIX ypaBHEHUN. HaxoxkieHre 3HAUEHUN CTEIEHEU C
panuoHaIbHBIMU MOKa3aTensiMu. CpaBHeHue creneHeld. [IpeoOpa3oBaHust BbIpaxke-
HUM, COIEpKAIIUX CTEIECHU. PellleHne nokasaTeabHbIX YPaBHEHUM.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHuil jorapudma no nmpou3BOJIbHOMY OCHOBaHHUIO. [lepexon
OT OJHOTO0 OCHOBaHHUA K Jpyromy. Beluucienue u cpaBHeHue Jsorapudmosn. Jlora-
pudMHUpOBaHUE U TOTEHLIMPOBAHUE BBIPAKEHU.

[TpuOnmkeHHbIe BHIYMCICHUS U PEIICHUs MTPUKIAIHBIX 3a/ad.

Pemenue norapupmMudeckux ypaBHEHHM.

OCHOBBI TPUTTOHOMETPUU
OcCHOBHBIC IOHATHA
Pannannasa mepa yrna. BpamarensHoe nBuxeHne. CUHYC, KOCUHYC, TAHT€HC U
KOTAaHI'€HC YMCIIa.
OCHOBHBIC TPUTOHOMETPHUYECKHE TOXKIECTBA
®opwmyael npuBeneHus. DopMyisl crnoxeHuss. PopmyJibl yIBOCHHUS.
IIpeoOpa3zoBaHusi NPOCTEHINMX TPUTOHOMETPUYECKHX BbIPAKEHUI

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

Tpuronomerpuyeckue ypaBHeHHsI U HEPaBeHCTBA

IIpocrenmme TpuroHoMeTpudyeckue ypasHeHnus. [Ipocreimme TpuroHoMeTpu-
YECKUE HEPABEHCTBA.

OOpaTHble TpUroHOMeTpUYeckue (PyHKIMU. APKCHUHYC, apKKOCHUHYC, apKTaH-
I'€HC.

IIpakTu4yeckue 3aHATHS
Paanannblii MeTON M3MEPEHUS YIIJIOB BPAILLICHUS U CBA3b C IPAJyCHOU MEPOM.



OCHOBHbBIE TPUTOHOMETPHUECKHUE TOXKAECCTBA, (POPMYIIbI CIOKEHUS, YABOCHUS,
IpeoOpa3oBaHNE CyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B MPOU3BEAECHUE, TPEOOpa-
30BaHUE MIPOU3BENCHUS TPUTOHOMETPUUECKUX (pyHKIMK B cymmy. [Ipocreiimume tpu-
TOHOMETPUYECKUE YPABHEHHS 1 HEPABEHCTBA.

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

®YHKIIUA, UX CBOUCTBA U TPA®UKH

Oyukuuu. O61acTh ONpeneaeHus] U MHOXKECTBO 3HaUYeHUM; rpaduk QyHKIUH,
noctpoeHue rpadpukoB GYHKIUHN, 33JaHHBIX Pa3IMYHBIMH CIIOCOOaMH.

CaoiicTBa (yHKIIMU. MOHOTOHHOCTD, Y€THOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
NepUOINYHOCTb. [IpoMeKyTKH BO3pacTaHusl U yObIBaHMS, HAaMOOJbIIEE U HAUMEHb-
niee 3HaueHUs, TOUKU dKcTpeMyma. ['paduueckas unrepnperauus. [Ipumepsr QpyHK-
[IMOHATFHBIX 3aBUCHMOCTEH B peajbHBIX MpoIeccax U SBICHUSIX. ApHUpMETHUIECKHE
onepauuu Haja (yHkuuamu. CroxHas QyHkums (kommnosunus). [lonarue o Hemnpe-
PBIBHOCTH (PYHKITUH.

CreneHHble, MOKa3aTelbHbIE, TOrapu(MUYecKHe 1 TPUTOHOMETPHYECKHE
¢pynxkuun. O0paTHble TPUrOHOMETPpHYECKUE PyHKIIUN

Onpenenenus GyHKUUN, X CBOMCTBA U IpaUKH.

[IpeoOpa3oBanusa rpadukoB. [lapainenbHblii mEepeHOC, CUMMETPUS OTHOCH-
TEJIBHO OCEH KOOPAUHAT U CUMMETPUS OTHOCUTEIBHO HayaJla KOOPAUHAT, CHMMETPUS
OTHOCHUTENIBHO MPSIMON Y = X, PACTSIKEHHE U CKATUE BIOJIb OCEW KOOPIUHAT.
IIpakTHyeckue 3aHATHSA

[IprMepbl 3aBUCHMOCTEN MEXAY INMEPEMEHHBIMU B PEAIBHBIX IPOLECCAX W3
CMEeXHBIX aucuuiuimH. Onpenenenue QyHkuui. Iloctpoenne m ureHue rpaukoB
¢ynkuunid. UccnenoBanue ¢pynkunu. CBoiicTBa JIMHEWMHOMN, KBaJAPAaTUYHOM, KYCOYHO-
JUHENHON U 1poOHO- nuHeitHoW QyHkuui. HenpepbiBHbIE U nieproauyeckue (PyHK-
nuu. CBoiicTBa M rpauky CHHYcCa, KOCHUHYyca, TaHT€Hca M KoTaHreHca. OOpaTHbIe
dbynkuuu u ux rpaduku. OOpaTHeie TpuronoMmerpudeckue ¢pynkuuu. [Ipeodbpazosa-
Hus rpaduka Gyakuun. ["apmonnueckue konebanus. [Ipukiaanpie 3amaqn.

[lokazarenbHble, JorapupMuIecKkue, TPUrOHOMETPUUECKIE YpaBHEHHUS U He-
PaBEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnenoBarenbHOCTH. CriocoObl 3aJjaHKsl U CBOMCTBA YMCIIOBBIX IOCIIEIOBA-
TenbHOCTe. CyMMHpOBaHuE MocieqoBaTebHOCTEN. beckoHeuHo yObIBaromias reo-
METpUYECKasi IPOTrPECCUs] U €€ CyMMa.

[IpousBoanas. Ilondarue o mpon3BOJHON (PYHKIIMH, €€ TEOMETPUUYECKUNA U Pu-
3MYECKUI CMBICI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkiuu. [IpousBoaHbie
CYMMBI, Pa3HOCTH, MPOU3BEICHHS, YacTHbIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAp-
HbIX (yHKUMH. [TpuMeHeHne npou3BOJHON K HCClieJOBaHUIO (YHKIMI U TOCTpoe-
HUIO TPaPUKOB.

IIprmMepbl UCTIOJIB30BAaHMS POU3BOAHON JUISI HAXO0XKACHUS HAUITY4IIero peune-
HUSl B MPUKIAAHBIX 3a7adax. Bropas mpousBojiHas, ee reOMETpUYecKuil u pusnye-
CKuii cMbICH. Haxoxkmenne ckopocTu i mporiecca, 3agaHHoro Gopmysoit u rpadu-
KOM.
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[lepBooOpasnas u uHTerpan. llpuMeHeHue OMpPENENIEHHOTO WHTErpana ais
HaxO0XJICHUS TUIONIAIU KpUBOIMHEeHHOU Tpaneruu. ®opmyna HeroTrona—JleiioHuna.
[Ipumepsl mpUMEHEHUs1 MHTErpaja B (PU3UKE U TEOMETPUHU.

IIpakTnyeckue 3aHATHS

YucnoBas mociieoBaTeIbHOCTb, CIIOCOOBI €€ 3aJaHusl, BBIUMCICHUS YJICHOB
nocienoBareiabHocTh. [Ipenen nocnenoBaTenbHOCTU. beckoHeyHO yObIBaromas reo-
MEeTpUYEeCcKasi IPOrpecCus.

IIpon3BoaHas: MEXaHUYECKUN U T€OMETPUYECKUN CMBICI IPOU3BOJHOM.
YpaBHeHue kacatenbHON B oOmeM Buze. [IpaBuna u gopmynsl auddepeHunpona-
HUs, TaOIUIla TPOU3BOIHBIX 3JIEMEHTapHbIX (QyHkumid. McciaenoBanue (yHKIUU C
MOMOIIBI0 TPOU3BOAHON. HaxoxknaeHue HanOOJIbIIEro, HAMMEHBIIIETO 3HAYCHUS U
IKCTPEMATbHBIX 3HAUCHUN (QYHKIUH.

Wuterpan u mepBooOpasznas. Teopema Hpiorona—IJleli6uuma. [Ipumenenue
WHTErpajia K BBIYUCICHUIO (U3HMUECKUX BETMYUH U TUIOMIAICH.

YPABHEHUS N HEPABEHCTBA

VYpaBHEHUsI U CUCTEMBbl YpaBHEHUW. PallnoHanbHble, HppalMOHAIIbHbIE, MTOKa-
3aTeJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUMIBHOCTH ypaBHEHMI1, HEPABEHCTB, CUCTEM.

OcHOBHbBIE IPUEMBI UX pelIeHUs (Pa3IoKEHUE HAa MHOXKUTENN, BBEJIEHUE HO-
BbIX HEU3BECTHBIX, IOJICTAHOBKA, rpapUuecKuil METON).

HepaBencTBa. PannoHanbHbIEe, HppanMOHAJIbHBIE, ITOKA3aTEJIbHBIE HEPABEH-
cTBa. OCHOBHBIE IPUEMBI UX PELICHUS.

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

[IpakTrueckue 3aHATHS

Kopuu ypaBuenuii. PaBHocunbHOCTh ypaBHeHuid. [IpeoOpazoBanue ypaBHe-
HUM.

OcHoOBHbIE PUEMBI PELIECHUS YpaBHEHUH. PellieHre cucTeM ypaBHEHUM.

Hcnionp3oBanne CBOWCTB M TpadukoB (YHKIUM N7 PEIICHHS] YPABHEHHM H
HEPABEHCTB.

KOMBHHATOPHUKA, CTATUCTHUKA M TEOPUS BEPOATHOCTEN
DJIeMeHTbl KOMOUHATOPUKH

OcHOBHbIE TOHATUSI KOMOWHATOPHUKHU. 3a1a4d Ha TOJICYET YUCIAa pa3MElIeHUH,
MepecTaHoOBOK, coueTaHuil. Pelienne 3agad Ha nepedop BapuantoB. Popmysna OMHO-
Ma Herotona. CBoiicTBa OMHOMUHANBHBIX KO3(pPuimentoB. Tpeyronbauk [lackans.

JJIeMEHTbI TEOPUH BEPOSATHOCTEH

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 BEPOSTHOCTEN M CTATUCTHKHU U UX
pOJIb B pa3IMUHBIX cepax dyeaoBeuecKon xusHeaesTenpHocTu. [IpaBmia koMOuHa-
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TOpUKU. PenieHne koMOMHATOPHBIX 3a/1a4. Pa3Melenns, coueTaHus U NepeCTaHOBKH.
bunom HerotoHa u Tpeyronsuuk Ilackans. [Ipuknagaeie 3agauu.

Kitaccuueckoe onpenenenue BEpOATHOCTH, CBOMCTBA BEPOATHOCTEM, TEOPEMA O
CyMME BEpOSITHOCTEU. Brruncienue Bepodarnocren. [lpukimannsie 3anauu. [Ipencras-
JICHWE YMCIIOBBIX NaHHBIX. [[puKiIafiHble 3a1a4n.

I'EOMETPUA
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosokeHue IByX NpsIMBIX B mIpocTpaHcTse. I[lapamnensHOCTh
npsAMoi U miockoctu. [lapamnensHocTh MIOcKocTeN. [lepneHInKyIIpHOCTh NPSIMO
Y TUIOCKOCTH. IleprieHauKyIsip U HaKJIOHHASA. YTOJ MEXAY NPSIMOM U IUIOCKOCTBIO.
JIByrpaHHbIf yroi. Yros Mexay IIIOCKOCTAMMU. [lepreHIuKyIapHOCTh ABYX IIJIOCKO-
CTEH.

['eomeTpuueckue mnpeoOpa3oBaHusl MPOCTPAHCTBA: MapaJlICNbHBIN MepeHoc,
CUMMETPHsI OTHOCUTEIIBHO INIOCKOCTH.

[TapannensHoe npoekTupoBanue. M300pakeHre mpocTpaHCTBEHHBIX PUTYD.

MHoOrorpaHHuKH

Bepiunsl, pedpa, rpaHd MHOTOTpaHHHMKA. BBIMyKible MHOTOrpaHHUKU. Teo-
pema Dunepa.

IIpusma. Ilpssmas n HaknoHHas npusMa. [lpaBunpHas npusma. [lapamienenu-
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 (TeTpadpe, Kyde, OKTadape,
JOACKAdIpe U UKOCAdIpe).

Tes1a 1 MOBEPXHOCTH BpalLlCHUA

Hunmuuap u xoHyc. YcedeHHbldt koHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TIOBEPX-
HOCTb, 0Opa3sytomiasi, pa3BepTka. OceBble CEUEHUSI U CEUEHHUs, MapajljieIbHbIE OCHO-
BAHUIO.

[ap u cdepa, ux ceuenns. KacarenapHas TUIOCKOCTD K cdepe.

HN3mepeHns: B reoMeTpuu

O6bem u ero uzmepenue. aterpansHas popmyrna oobema.

®opMynbl 00beMa Ky0a, TPsIMOYTOJILHOTO TMapajuieienuneaa, Mpu3Mbl, Iu-
muHApa. @opmysbl 00bemMa nupamMuabl U KoHyca. QopMyIibl IIIOMIAIA TOBEPXHOCTEN
HUJIMHIpa U KoHyca. Dopmysibl o0beMa I11apa u miomaaun chepsl.

[Tono6ue Ten. OTHOIIEHUS TUIOMIAJEH MOBEPXHOCTEH M 00BbEMOB MOAOOHBIX
TEI.

KoopauHaTsl 1 BeKTOPHI

[IpssmoyrosibHas (AekapToBa) cucTeMa KOOpJIMHAT B mpocTpaHcTBe. Popmyna
PACCTOSIHUS MEXITY ABYMs TOUKaMH. Y paBHEHUSI CPEPbl, TUIOCKOCTH U TIPSIMOA.

Bekropei. Moayns Bektopa. PaBeHcTBO BekTOpoB. Ci0K€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpPA Ha YKCIIO. Pa3nokeHue BEKTOpa 10 HaApaBJICHUSAM. Y TOJI MEXK-
ny nByMs Bektopamu. [Ipoekuus BekTopa Ha ocbk. KoopaunaTtel BekTopa. CkanspHoe
IIPOU3BEACHUE BEKTOPOB.
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Hcnonbs3oBaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHHMH MaTEMaTHYECKUX U
MPUKJIAIHBIX 33]1a4.

IIpakTnyeckue 3aHATHS

[Ipr3HaKku B3aWMHOIO PAaCIOJIOKEHUS NPSIMBIX. YTOJI MEXAY NpsMbIMA. B3a-
MMHOE PAacCIOJIOKEHHE MPAMBIX M IUIOCKOCTEH. [lepneHaukynsip ¥ HakJIOHHAasA K
IJIOCKOCTU. YTOJ MEXIY IPSMOM U MIIIOCKOCThIO. TeopeMbI 0 B3aMMHOM PACIIOJIONKE-
HUU NPAMON U IIOCKOCTH. TeopeMa o Tpex MeprneHauKysipax.

[Ipr3Haku ¥ CBOMCTBA MapAJLIEIBHBIX U NEPIEHANKYISPHBIX INIOCKOCTEM.

PaccrossHue OT TOYKM O IJIOCKOCTH, OT MPSAMOM 0 IIOCKOCTH, PACCTOSTHHUE
MEXIY MIOCKOCTSIMH, MEXKy CKPEIIMBAIOLIUMUCS MPSAMBIMHU, MEXKY MPOU3BOJIbHBI-
MU GUTYpaMHU B IPOCTPAHCTBE.

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

Pa3znuynble BUIBI MHOrOrpaHHUKOB. VX m3o0paxenus. CedeHusl, pa3BepTKU
MHOTOIpaHHHUKOB. [lmomane moBepxHocTH. Buiabl cummeTpuii B IPOCTPAHCTBE.
CuMMeTpust TeJ BpalleHUsl © MHOTOI'paHHUKOB. Brruucienue miomaaeit 1 00beMoB.
Bexkropsl. [lelicTBus ¢ BekTopamu. [[ekapToBa cucTeMa KOOpAMHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKpPYKHOCTH, c(epbl, MmiIockocTtu. PaccrossHue Mexay toukamu. Jleit-
CTBUSI C BEKTOPAMHM, 3aJlaHHBIMU KoopAauHaTaMu. CKaJIIpHOE NPOU3BEICHHUE BEKTO-
poB. BekTopHOE ypaBHEHHME NPAMON M INIOCKOCTH. VCrmosib30BaHME BEKTOPOB IpH
JTIOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JUisi BHEAyIUTOPHBIX 3aHATUHA CTyAEHTaM Hapsay C pElIeHWEM 3a/Jad U BbI-
MOJIHEHUSI PAKTHYECKUX 3aJaHUM MOYXHO MPEIOKUTh TEMbI UCCIEA0BATEIbCKUX U
pedepaTUBHBIX padOT, B KOTOPBIX BMECTO CEPUIM OTAEIBHBIX MEJIKMX 3a7a4 U yIpax-
HEHUU TpeaJiaratoTcsl CIO’KETHbIE 3aJjaHusl, TPeOYIOIINe IUTENbHOU paboThl B paM-
KaX OJJHOM MaTeMaTHMYeCKOW CUTyallMH. DTU TE€Mbl MOTYT ObITh KaK MHIWBHUAYallb-
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.
-+ CpenHue 3Ha4YEHUS U UX IPUMEHEHHUE B CTATHUCTHKE.

BekTopHoe 3aaHne npsiMbIX U IJIIOCKOCTEN B MPOCTPAHCTBE.

CnoxeHre rapMOHUYECKUX KOJIEOaHUI.

['paduueckoe penieHre ypaBHEHU U HEPABEHCTB.

[IpaBunbHBIE U MOTYNPABUILHBIE MHOTOTPAHHUKH.

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

6. TEMATHYECKOE IINIAHUPOBAHUE
[Ipu peanuzanuu coaepkanusi o01e00pa30BaTEIbHON yUeOHON AUCITUTIIUHBI
OV .04 «Marematuka» B mpeaenax ocBoeHus I[IIIKPC makcumanbHas yudeOHas
Harpy3ka oO0y4aronuxcs cocrapisieT 427 4acoB, U3 HUX ayauTOpHas (00s3aTeibHast)
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Harpy3ka oOydJarolmxcs, BKJIOYAs MPAKTHYECKUE 3aHATHS, - 285 "acoB, BHeayIu-
TOpHAasi CaMOCTOsATENIbHAs paboTa cTyAeHTOB- 142 yaca.

TemaTnuecKkui mjiaH

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. IIpsiMble 1 MIIOCKOCTU B IPOCTPAHCTBE 24
4. KomOunaTopuka 15
5. KoopauHats! 1 BEKTOPBI 22
6. OCHOBBI TPUTOHOMETPUHU 35
/. ®yHKUMH U rpaduKu 12
8. MHOTOIpaHHUKH U KPYTJIbIE Tea 30
0. Hauana maremMaTnyeckoro aHaansa 30
10. MuTerpan 18
11. DneMeHThI TEOpUU BEPOSITHOCTU U MATEMATUYECKOW CTATUCTUKH 16
12. YpaBHeHUs U HEpaBEHCTBA 24
Hroro 285
Bueayoumopnasa camocmosamenvnan paooma
[ToAroToBKa YCTHBIX BBHICTYIUICHHH 110 33JaHHBIM TeMaM, 3cce, TOKIa- 142
OB, pedepaToB, MHANBHUIYAITBHOTO MTPOEKTA C UCTIONB30BaHUEM HH(OP-
MAI[MOHHBIX TEXHOJOTHIA U JAp.
Ipomesccymounaa ammecmayus 6 popme IK3amena
Bcero 427

7. XAPAKTEPUCTUKA OCHOBHBIX BU/I0OB

JAEATEJBHOCTHU CTYJAEHTOB

Copnepxxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BH/IOB /1€ATEJIbHOCTH CTY/A€HTOB (Ha
YPOBHE Y4eOHBbIX /IeiiCTBHI)

Beenenue O3HaKOMJIEHHE C POJIbI0O MATEMATHUKHU B HAyKE, TEXHUKE, DKOHOMHUKE,
WH(OPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKOH JIeATEIHHOCTH.
O3HakoOMJIEHUE C TEJISIMH | 3a7[a9aMy H3YYCHHsI MAaTeMaTHKH TIPH
ocoenuu npodeccuit CI10 u cnennansHocreit CI10

AJITEBPA

PazButne nonsaTusa o
HHUCJIIC

BremmonHenue apudMeTHUecKux ACWCTBUN HaJA YHCIAMU, codeTas yCT-
HBIE ¥ TUChbMEHHBIC IPUEMBI.

Haxoxnenue npuOMMKEHHBIX 3HAYCHUN BEIWYMH M TIOTPEIIHOCTEN
BBIYHUCIICHUI (a0COTIOTHOW M OTHOCHTEIILHOM); CPAaBHEHHE YHCIIOBBIX

BBIPAKCHU.
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Haxosxnenue ommobok B mpeoOpa3oBaHUSX M BRIUUCIECHUAX (OTHOCUTCS
KO BCEM IIYHKTaM IPOIpPaMMbl)

Kopnu, crenenwu, iora-
pUGMBI

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

DopMyUpOBAHUE ONpPEACICHU KOPHSA U CBOMCTB KOpHEW. Berumcie-
HUE U CPAaBHEHUE KOPHEH, BBINOJIHEHHE NMPUKUIAKU 3HAYEHMS] KOPHS.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPaXKEHUI, COMEpKALIUX
paayvKasl.

Brmonnenue pacyetoB no Gopmyiam, COAEpKaIIUM paguKaibl, OCy-
LIECTBJISAE HEOOXOIMMBIE IOACTAaHOBKU M IIpeoOpa3zoBaHus. Perienue
UPPALMOHAJIBHBIX YPaBHEHUH.

O3HaKOMJIEHHUE C TOHATHEM CTEIIEHU C JEHCTBUTEIBHBIM [10Ka3aTEIEM.
HaxoxneHue 3Ha4eHU CTETEeHHU, UCIIONb3Ys MPU HEOOXOAUMOCTH HH-
CTPYMEHTAJIbHBIE CPENICTBA.

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

®opMynHpOBaHUE CBOMCTB CTENeHel. Bwluucienue creneHeil c¢ pa-
LIMOHAJIbHBIM II0KA3aTeJIeM, BBIIIOJIHEHWE MPUKHUJKU 3HAYEHUS CTe-
MIEHU, CPAaBHEHUE CTEIICHEN.

[TpeoOpa3oBanue YHUCIOBBIX U OYKBEHHBIX BBIPAKCHUH, COJACPKAIINX
CTEIEHHU, IPUMEHSS CBOMCTBA. PellleHne noka3aTenbHbIX ypaBHEHUH.
O3HakoMJICHHE C IPUMEHEHUEM KOPHEH U CTENEHEN MpU BBIYMCICHUU
CpPEeIHMX, JIEJICHUU OTPE3Ka B «30JI0TOM ceueHun». Pemenue npukias-
HBIX 3aJ1a4 Ha CJI0’KHBIE MPOLIEHTHI

[Ipeobpa3oBanue anre-
OpanyecKkux BbIPaKEHUIN

Beinmonnenne npeoOpa3oBaHUil BbIpakeHHUM, NpuUMeHeHHe GopMyIl,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOrapru(MOB.
Onpeznenenue o0NacTH JOMYCTUMBIX 3HAYCHHH JIOrapu(pMHUUECKOro
BhIpakeHUs. Pernenne norapuMu4eckux ypaBHEHHHA

OCHOBbI TPUTTOHOMETPHUH

OCHOBHBIE TTIOHATHUSA

W3ydeHne paguaHHOTO METO/1a U3MEPEHHUS YIJIOB BPAIEHUS U UX CBS-
34 C rpagycHoi mMepoil. M300paxeHne yriioB BpalleHUs] Ha OKPY>KHO-
CTH, COOTHECEHHE BEIMYHMHBI YIJIa C €r0 PacloI0KEHUEM.
®opMynupoBaHHE OIpEeNeHU TPUTOHOMETPUYECKUX (PYHKIUH JUIs
YIJI0B MOBOPOTa M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroJbHUKA U
00BSICHEHUE UX B3aMMOCBSI3U

OcHOBHBIE TPUTOHOME-
TPUYECKHUE TOKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB ISl BBIUKC-
JIEHHs 3HaYeHUH TPUTOHOMETPHUECKUX (DYHKIMIA 1O OJTHON U3 HUX

[IpeoOpazoBanus mpo-
CTEHIINX TPUTOHOMET-
PUYECKHUX BBIPA)KECHUI

W3ydyeHrne OCHOBHBIX (OPMYJ TPUTOHOMETPHH: (HOPMYIIBI CIOKEHUS,
yIIBOCHHUS, TPE0Opa30BaHUsl CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUH B
MIPOU3BE/IEHNE U TPOU3BEACHUS B CyMMY U INpPUMEHEHHE IpPU BBI-
YHMCJICHUHU 3HAYEHUS] TPUTOHOMETPUUYECKOTO BBIPAKEHUS U YIIPOLLEHUS
ero.

O3HaKOMJIEHHME CO CBOWCTBAMU CHMMETPUM TOYEK Ha EJUHUYHON
OKPYKHOCTHU M PUMEHEHHE UX JJIs1 BBIBOJA (OPMYJI IPUBEICHUS

IIpocreiilne TPUroHo-
METPUYECKUE YPABHEHUS

Pemenue no ¢popmynaM ¥ TPUTOHOMETPUYECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUUECKUX YpaBHEHHH.

[TpumeHeHHne OOIIMX METOAOB pEIIEHUS YpaBHEHHH (TIpHBeIeHHE 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 NPHUHAIEAKHOCTH
Touku Tpaguky QyHkumu. OmnpeneneHue mo ¢Gopmysie MpocTeHieit
3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue no ¢gopmyie ogHoi me-
PEMEHHOM Yepe3 Apyrue.

O3HakomiieHHE C ompenesneHrueM (yHKIUM, (OPMYIUPOBAHUE €ro.
Haxosxaenue o0acTu onpeeseHns 1 006JacTy 3HaueHu QyHKIIH

CgoiicTBa (QyHKIIUH.
['paduyeckas uaTEp-
nperarwms. [Ipumepsr
(bYyHKINOHATBHBIX 3a-
BUCHUMOCTEH B peaIbHBIX
nporeccax u sSBICHUAX

O3zHakoMJieHHE ¢ puMepamMi (YHKIIMOHAIBHBIX 3aBUCHMOCTEI B pe-
QJIBHBIX MPOLIECCaX U3 CMEKHBIX AUCLIUILINH.

O3HakoMJIEHHE C JIOKa3aTelIbHBIMU PACCYXKACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaJpaTUYHON (QYHKIUH, IPOBEACHUE HCCIEI0-
BaHMs JIMHEHHOHN, KYyCOYHO-TMHEHHOH, MPOOHO-IMHEHMHOW M KBajpa-
TUYHOM (yHKUMHA, mocTpoeHue ux rpadukos. IlocTpoeHue u yreHue
rpadukoB pyukmuii. MccienoBanue GyHKIINH.

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

Beinonnenue npeobpa3oBanuii rpaduka QyHKIMH

CreneHHeble, MoKa3a-
TEJIbHBIE, JIoTapudMu-
YeCKUE U TPUTOHOME-
TpuuecKue (PyHKIHH.

Bbruucnenue 3HaueHuil GyHKUMHA MO 3HaYeHHIO aprymenTta. Onpeze-
JICHHE TIOJIOKEHHUS TOUKH Ha TpaduKe 1Mo ee KOOpIUHATaM H HA00OPOT.
Vcnonb3oBaHue CBOMCTB (PyHKIMI Ui CpaBHEHUS 3HAUYEHUM cTere-
HEel 1 TorapuQMoB.

[TocTpoeHue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX QYHKLINH.
Pemenne moka3aTenpHBIX W JIOTapu(MUYECKUX YpaBHEHHH W Hepa-
BEHCTB 110 U3BECTHBIM AJIFOPUTMAM.

O3HakoOMJICHHE C TIOHSATHEM HEMPEPhIBHON MEpUOIUYECKOr (QyHKINH,
dbopMynupoBaHUE CBOMCTB CHMHYCa M KOCHHYCA, IOCTPOCHHE UX I'pa-
(UKOB.

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

O3HakoMJIEHHE C TIOHSATHEM pa3pbIBHOM NEpPHUOAMYECKON (DYHKIINH,
(dbopMynMpoBaHUE CBOMCTB TAHI'€HCA U KOTAHTEHCA, MOCTPOEHHE MX
rpaduKoB.

[TpumeHeHue cBOMCTB (DYHKIMH U1 CpPaBHEHUS 3HAUEHUH TPUTrOHOMe-
TPUUECKUX (YHKIIUH, pelIeHUs] TPUTOHOMETPUYECKUX YPaBHEHUH.
Beinonnenue npeobpa3zoBaHus rpagKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocaenoBaTeabHOCTH

O3HaKOMJIEHHE C TOHATHUEM YHCIOBOW IOCIEN0BATEIBHOCTH, CIIOCO-
0aMu ee 3a7aHMsl, BHIYUCICHUSIMU €€ YWICHOB.

O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMBbI OECKOHEUHOT'O YHCIOBOTO Psi-
Jla Ha NpUMeEpE BBIUMCICHHSI CyMMbl O€CKOHEYHO YOBbIBarolled reo-
METPUUYECKOMN ITPOTPECCHH.

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

IIpousBoaHas u ee npu-
MEHEHHE

O3HaKOMJIEHHUE C TOHATHEM MTPOU3BOTHOM.

N3zyuenue u GopMyIMpOBaHUE €€ MEXaHUUECKOT0 U T€OMETPUUYECKOTO
CMBICTIa, U3YUYEHHE aJrOpUTMa BBIYMCIIEHUS IPOU3BOIHON Ha MpUMeEpe
BBIYUCIICHUS] MTHOBEHHOH CKOPOCTH M yIJIOBOro Ko3(dduimenra xaca-
TEJIbHOM.

CocraBieHue ypaBHEHUs KacaTelabHOM B 00111eM BUJIE.

VYcBoenne mnpaBwin  auddepeHIMpoBaHus, TaOJHUIBI MPOU3BOTHBIX
AIIEMEHTApHBIX (QYHKUMH, NpUMeHeHHe s TudepeHpoBaHus
(GyHKIMI, COCTaBJIEHUs] ypPaBHEHUS KacaTEIbHOM.
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N3yuenne TeopeM O CBs3M CBOWCTB (DYHKIIMHM W MPOU3BOJHOM, (op-
MYJIUPOBKA HX.

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

YCcTaHOBIIEHHE CBSI3M CBOWCTB (DYHKIIMU M MPOU3BOJHOW 1O MX Tpa-
buxam.

[lpumeHeHHe TPOM3BOMHOW ISl PEIICHHs 3aJad Ha HaXOXKICHHE
HauOO0JIBIIIET0, HAMMEHBIIIETO 3HAYCHIS M HA HAX0XKJICHUE IKCTPEMyMa

[TepBoobOpazHas u uHTe-
rpan

O3HakoMJIEHHE C IOHATHEM MHTErpasia u nepBooOpasHoM.

W3ydeHue npaBuia BbIUKCIEHUS NIEpBO0Opa3HOi U Teopembl HbroTo-
Ha— JlelOHuIA.

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

Pemenue 3ama4 Ha NMpUMEHEHHE MHTErpajia JJisi BBIYUCICHHS (QHU3U-
YECKUX BEJIUYMH U IUIOMALEH

YPABHEHIA 11 HEPAB

EHCTBA

YpaBHEHHUS U CUCTEMBI
ypaBHeHuli HepaBeHncTBa
U CUCTEMbI HEPABEHCTB C

JBYMSI IIEPEMEHHBIMU

O3HakoMJIEHHE C MPOCTEHIIMMU CBEIACHHUSIMH O KOpHAX anreOpaude-
CKUX YpDaBHEHUH, NMOHATUSIMHU HCCIEIOBAHUS YPABHEHHM M CHCTEM
YpPaBHEHUU.

N3ydenue Teopun paBHOCUIBHOCTH YpaBHEHUM U ee npuMeHeHus. [1o-
BTOpPEHUE 3aIlMCH PELICHHs CTaHJaPTHBIX YpaBHEHUH, MPUEMOB MPe00-
pa30BaHMs YPAaBHEHUM U1 CBEIEHUS K CTAHIaPTHOMY YPAaBHEHUIO.

DJIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTHUKU

OCHOBHBIC TTOHSTHS
KOMOHWHATOPUKH

W3yuenne mnpaBwia KOMOMHATOPUKK W TMPHUMEHEHHE TPH PELICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 33Ja4 METOAOM Iepebopa W MO MpaBUITY
YMHOXXEHHUS.

O3HakOMJICHHE C TOHSATHAMU KOMOMHATOPWKHU: pPa3MEIICHUSMH, CO-
YeTaHUSMM, NEepecTaHOBKaMH U (opMyidaMHU I MX BBIYUCICHHS.
OObsicHeHHEe U NIpUMeHeHHe (OpMyJl IJIsl BBIYUCIICHUS PAa3MEIeHUH,
NEPEeCTaHOBOK U COYETAHUI MPH peLIeHUH 3ajay.

Oznakomiuenue ¢ 6uHomoM HeroToHa u TpeyronbHukom Ilackans. Pe-
[IEHHWEe MPAaKTUYECKUX 3373y C UCIOJIb30BAHUEM TMOHSATHH U TNpaBUIl
KOMOMHATOPUKH

DJIEMEHTHI TEOPUHU BEPO-
SITHOCTEN

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

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

IIpencraBneHue gaHHBIX
(Tabnuibl, TUarpaMMel,

rpaduxm)

O3HaKOMJIEHHE C IPEJCTaBICHUEM UYMCIIOBBIX JaHHBIX M MX XapakTe-
PUCTHUKaMHU.

Pemenue npakTHuyeckux 3a1ad Ha 00OpabOTKy YHMCIOBBIX JaHHBIX, BbI-
YUCJIEHUE UX XapAKTEPUCTHUK

I'EOMETPUA

[psiMble ¥ TIIOCKOCTH B
IPOCTPAHCTBE

@opMyIMpOBKa U NMPUBEIACHUE J10KA3ATEIbCTB IPU3HAKOB B3aMMHOI'O
pacnoJIoKEeHUs MPSIMBIX U IUIOCKOCTeN. Pacnio3HaBaHne Ha yepTexkax U
MOJEIIAX PA3JIMYHBIX CIIy4acB B3aMMHOIO PACIOJIOKEHMS MPSAMBIX U
IIJIOCKOCTEM, apryMEHTHPOBAHUE CBOUX CYyKJeHHU. DopmMynupoBaHue
OIIPENEICHUN, IIPU3HAKOB U CBOWCTB NApAJICJIbHBIX U IEPIECHIUKY-
JSIPHBIX IJIOCKOCTEW, IBYTPAHHBIX U IMHEHWHBIX YTJIOB.

BelIlloNIHEHUE TTOCTPOEHHUS YITIOB MEXKAY INPSAMBIMU, IPSIMOW U ILIO-
CKOCTBIO, MEXK/y IIJIOCKOCTSIMHU TI0 OIMCAHUIO U PACIlO3HABAaHUE MX Ha
MOJECIIAX.
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[IpuMeHeHrne NpPU3HAKOB M CBOMCTB PACIOJIOKEHHS NPSIMBIX W IUIO-
CKOCTEH NP PELIEHUH 3a]a4.

N300paxeHne Ha PUCYHKaX W KOHCTPYMpPOBAaHME Ha MOJEISIX Iep-
NEHAUKYJISIPOB U HAKJIOHHBIX K IUIOCKOCTH, NMPSAMBIX, HapalieIbHbIX
IJIOCKOCTEH, YIJIOB MEXAY MPSMOM U TUIOCKOCThIO U 0OOCHOBAHHE MO-
CTPOEHHMUSL.

Pemenne 3a1a4 Ha BBIYMCIEHUE TE€OMETPUUECKUX BeIU4nH. OnuceiBa-
HUE PACcCTOSHUSA OT TOYKH IO IUIOCKOCTH, OT MPSIMOW /10 IJIOCKOCTH,
MEXIY IJIOCKOCTSIMHU, MEXAY CKPEIIMBAKOIIMMUCS NPSIMBIMH, MEXIY
POU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

DopMyIHpPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUSAX.
N300paxeHne Ha 4yepTekax M MOJCISX PACCTOSHHUS M OOOCHOBaHUE
CBOMX CyxJeHui. OmnpeneneHre M BBIYMCICHUE PACCTOSIHUM B IIPO-
crpanctBe. [lpumenenue ¢hopmysa u TeopeM IUIAaHUMETPUU IS perie-
HUA 3a/1a4.

O3HakoOMJIEHHE C MOHATHEM MapajlIeIbHOIO MPOEKTUPOBAHUS U €r0
CBOMCTBaMH.

[Tpumenenue Teopuu JUisi 0OOCHOBAHMS IMOCTPOCHUM M BBIUMCICHUM.
ApPryMEHTUPOBAaHUE CBOUX CYXKJIEHUH O B3aUMHOM pAacIOJIOXKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHUKH

Onucanue M XapakTEpPUCTUKA DPA3JIMYHBIX BHUJIOB MHOI'OI'PDAaHHUKOB,
MIEPEYUCIIEHNE UX DJIEMEHTOB U CBOMCTB. M300pakeHne MHOTOrpaHHU-
KOB U BBIIIOJIHEHHE MOCTPOEHUS HAa U300PAKEHUAX U MOJAEISIX MHOIO-
I'PAaHHUKOB. BBIYKCIIEHHE JIMHEWHBIX 3JIEMEHTOB U YIJIOB B IIPOCTpPaH-
CTBEHHBIX KOH(UTypalusaX, apryMEHTUPOBAHUE CBOUX CyXJeHUl. Xa-
paKTepUCTUKa U U300paKEHHE CEUYEHHUs, BBIUMCICHHE IJIOLAAEH Mo-
BepxHocTeil. [TocTpoenue npocreliux ceueHui Kyoa, Mpu3Msl, Nupa-
muabl. [Ipumenenne ¢akToB 1 cBeleHUH K3 MIaHuMeTpuu. O3HaKOM-
JIeHHE C BUAAMU CUMMETPU B IPOCTPAHCTBE, (hOpMyIUpOBAHHE OIpe-
JICJICHUN U CBOMCTB. XapaKTEPUCTHKA CUMMETPUHU TEJl BPALICHUS U
MHOI'OIPaHHUKOB. [IpuMeHeHHE CBOWCTB CUMMETpPUHU IIpU PELICHUHU
3agad. Mcnonb3oBaHue NMpUOOPETEHHBIX 3HAHUN Ul MCCIIEI0BaHUS U
MOJICJINPOBAHUs HECIIOKHBIX 3a]a4.

Tena u moBepxHOCTH
BpalllCHUS

O3HakoMJIEHHE C BHJaMHU TeJ BpalleHUs], pOpMYIMpOBaHUE UX OMpe-
JIEJIEHUH U cBOMCTB. POpMYyIMpPOBaHUE TEOPEM O CEYEHUH LIapa IIIOC-
KOCTBIO U IJTIOCKOCTH, KacaTelbHOU K cepe. XapakTepucTuka u u300-
pa’keHHE TeJl BpallleHHs, UX pa3BEpTKH, ceueHMs. PemieHue 3aaad Ha
MOCTPOECHUE CEUEHUH, BBIUNCICHHUE JJIMH, PACCTOSHUMN, YTJIOB, IUIOMIA-
neil. [IpoBenenue nokazaTenpHBIX pacCyKICHHUM MPU PELICHNUN 3a]ad.
IIpuMeHeHre CBOMCTB CUMMETPHM IIPU PELICHUM 3a/1ad Ha Tena Bpa-
mieHusi, komMOuHanuuio Ten. M3o0pakeHre OCHOBHBIX KPYTJBIX Tel U
BBINIOJTHEHNE PUCYHKA 10 YCIOBHIO 33/1a4H.

I/ISMepeHI/ISI B I'COMETpHUUN

O3HakoMJIEHHE C MOHATUAMH IUIOIAAN U 00beMa, aKCHOMaMHU U CBOIi-
cTBamu. Pemenue 3aa4 Ha BBIYUCIIEHUE TUIOMIAAEH MIOCKUX QUTYp C
NPUMEHEHHEM COOTBETCTBYIONNX (HOpMYI U (PAKTOB U3 IITAHUMETPHUH.
W3ydyeHue TeopeM O BBIYHUCICHHUH OOBEMOB MPOCTPAHCTBEHHBIX TEII,
peleHre 3ajad Ha IpuMeHeHue GopMyIl BbIUMCIEHUsT 00beMoB. U3y-
yeHrue QOopMya AisS BBIUMCICHUS IUIONMIAJEH IMOBEPXHOCTEW MHO-
TOTPAaHHUKOB M TeN BpallleHus. O3HaKOMIIEHHE C METOAOM BBIUUCIIE-
HUS IUIOIIAM MOBEPXHOCTU cdepbl. Pemenne 3amady Ha BBIYHCIECHUE
II011A/1el NOBEPXHOCTH MPOCTPAHCTBEHHBIX TEII.

KoopinHaTe! 1 BEKTOPBI

O3HaKkOMJIEHUE C TOHATUEM BeKTOpa. M3yueHne nexkapToBOM CHCTEMBI
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KOOpJMHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 3aJlaHHBIM KOOpAMHATaM
TOYEK U IJIOCKOCTEHN, HaXOXKAEHUE KOOPAUHAT TOYEK.

HaxoxneHue ypaBHEHUN OKPYXKHOCTH, cepsl, MI0CKOCTH. Brruucie-
HUE PaCCTOSHUN MEX/1y TOUKAMHU.

W3ydeHre cBOWCTB BEKTOPHBIX BEJIUYMH, MPABHJI PA3I0KEHUSI BEKTO-
POB B TPEXMEPHOM MPOCTPAHCTBE, MPaBUJI HAXOXKAECHUS KOOPAMHAT
BEKTOpa B MPOCTPAHCTBE, MIPABIJI ACUCTBUN C BEKTOpPAMHU, 3aJaHHBIMU
KOOpJMHATaMH.

[IpumeHeHre TEOpUU MPU PELICHUH 3a/1a4 Ha JCHCTBHS C BEKTOPaMH.
N3ydeHne ckalsipHOro MPOU3BEIEHHUS BEKTOPOB, BEKTOPHOI'O YpaBHE-
HUS IPSIMOM U 11ockocTu. [IpuMenenune Teopur npu perieHuy 3a-

Jla4y Ha JCHCTBUS C BEKTOpAaMH, KOOPAMHATHBIM METOJ, NPUMEHEHUE
BEKTOPOB JUI BHIYUCIICHUS BEJIMYUH YIJIOB U PACCTOSHUU.
O3HaKOMJIEHHE C JOKAa3aTeJIbCTBAMU TEOPEM CTEPEOMETPHUM O B3aUM-
HOM PACIIOJIOKEHUU MPSAMBIX U IUIOCKOCTEH C MCIOJIBb30BAHUEM BEKTO-
pOB.

8. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBbI YYEBHOM JJUCHUILIUHBI
OIA.01 <MATEMATHUKA»

Jlns ocBoeHust mporpamMmbl yueOHou aucturuimael OV J1.04.«MaTtematuka
umeetcs B Hamnmunu B koiemxe JKKX ATACY, peanusyroieMm 00pa3oBaTelibHYIO
nporpamMmy cpeaHero oomero oopazoBanus B npenenax ocsoenus IIIIKPC na 6aze
OCHOBHOT0 00111eT0 00pa3oBaHusi, y4eOHbIN KaOUHET.

[lomemenne  kabuHera  ymoBieTBopsieT  TpeboBaHusMm  CaHHUTapHO-
AMUAEMHUOJIOTUYECKUX MpaBui U HopMaTuBoB (Canllun 2.4.2 Ne 178-02) u ocHareHo
TUIOBBIM OOOpY/IOBAaHUEM, YKa3aHHBIM B HACTOALIUX TPeOOBaHUSX, B TOM YHUCIE
CHEIUATN3UPOBAHHON y4eOHON MeOenblo U CpelcTBaMu O0y4YeHUs, JOCTaTOYHBIMU
JUISL BBITIOJIHEHUS! TPEOOBAHUIN K YPOBHIO OJATOTOBKU O0YYaOIIUXCSl.

B coctaB yueOHO-METOIUYECKOTO U MAaTEPUATIBHO-TEXHUYECKOTO 00eCTIeUeHHUSI
nporpammsel yueOHoi auctumuinasl OY [1.04.«MatemaTrka» BXOISAT:

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 yYeHH4YecKuil — 15

cTyn yuennueckuit — 30

Crenasl- 3

9. PEKOMEHIYEMAS JIUTEPATYPA
OcHOBHBIE HCTOYHHUKH:
1. BbammakoB M. U. Marematuka 10 knacc: yuebnuk s 10 kmacca. — M:
«Axagemus», 2015. — 304 c.
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2. bammakoB M. U. Marematuka 11 wmacc: yueOnuk mist 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 oOmeo6pazoBar. Yupexaenuit. — M: «IIpocse-
menue», 2015. — 384 c.

2. Aranacsu JI. C., byryzoB B. @. I'eomerpus 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. [DnexTponHnslit pecypc] Pe-
xuM foctyna http://www.academia-moscow.ru/reader/?id=165141

5. bammakoB M. W. Maremaruka 10 kmacc: yueOnuk anst 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 aist 11 ximacca. — M:
«Axagemusi», 2015. — 320 c. [DnektponHsiii pecypc] Pexum noctyma
http://www.academia-moscow.ru/reader/?id=55649

Hepuoanuyeckue usganus (B ondiamorekax AI'ACY):
1. Hayka u obpazoBanue 2016r., 2018r.
2. IlepBoe cents6psa. Maremartuka 2016r., 2018r.

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