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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma  o0mieoOpa3oBaTeabHON  y4eOHOM  JAMCITUTLIMHBI
ONIL.01. «MaremaTuka: anrebpa, Hayajsa MaTEeMaTHYECKOTO aHaln3a, T€OMETPUS
npeaHa3HavYeHa JiJIsl U3y4eHUs: MaTeMaTuKu B IpodeccruoHaabHOi 00pa3oBaTeIbHON
opranuzanuu Komiemx XKKX AT'ACY, peanusyroiiero o0pa3oBaTeibHy0 NpOrpam-
My cpeaHero obiero odpaszoBanus B npenenax ocsoenus [IITKPC na 6a3e ocHoBHO-
ro obmiero oOpazoBaHMsI MPU MOJTOTOBKE KBAIU(PHUIIMPOBAHHBIX PabOYMX, CITy>Ka-
mwmx 1o npodeccun 15.01.05 «Cpapmuk (py4HOH M 4aCTUYHO MEXaHU3UPOBAHHOMN
HaIUIaBKH )», BXOALIEN B yKpyHeHHY0 rpymiy 15.00.00 «MamuHocTpoeHue».

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero
o0miero oO6pazoBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yJbTaTaM
ocBoenust yueoHou mucruruiael OJI1.01 «Matemaruka: anrebpa, Hadajga MaTema-
TUYECKOTO aHaJIN3a, FTEOMETPUSI», U B COOTBETCTBUU C PexomeHaausIMu o opraHu-
3alliU TMOJIyYEHHUsl CPEeHEro o01ero oopa3oBaHus B Mpezesiax OCBOCHUs oOpa3oBa-
TEJNbHBIX IPOTPaMM CPEIHEro NPoPecCUOHAIBHOIO 00pa30BaHusl Ha 0a3e OCHOBHOIO
o0miero oopazoBaHus ¢ yu€ToM TpeOOBaHUN (efepalbHbIX TOCYAAPCTBEHHBIX 00pa-
30BaTENbHBIX CTAaHAAPTOB U MOJIy4aeMOH MpOodEeCcCUH WU CIEUUAIBHOCTU CPEIHETO
npogeccuoHanbHOoro obpasosanus (nuceMo Jlemapramenta MunoOpHayku Poccun
ot 17.03.2015 Ne 06-259).

ConeprkaHne mporpaMMbl HaIpPaBJIEHO HAa TOCTHXKEHUE CIEAYIOIIMNX LIEIIEH:

-obecnieyeHre cpOpMUPOBAHHOCTH MPEACTABICHUN O COLUMANbHBIX, KYJIbTYp-
HBIX U UCTOPUYECKHX (DaKTOpax CTAHOBJICHUS MATEMATHKHU;

- obecrnieueHrne c(HhOPMUPOBAHHOCTHU JIOTHUYECKOTO, aITOPUTMUYECKOTO U MaTe-
MaTUYECKOTO MBIILICHUS;

- obecrieyeHue chOpMUPOBAHHOCTH YMEHHUM MPHUMEHSTH MOJTYYEHHbIE 3HAHUS
IIPU PELICHUU PA3IUYHbIX 33a4;

- obecrieueHre c(HOPMUPOBAHHOCTH MPEICTABICHUM O MaTeMaTHKE KaK 4acTH
00I11eueI0BEYECKON KYJIbTYPhl, YHUBEPCAIBHOM S3bIKE€ HAYKH, MO3BOJIIOIIEM OIH-
CBhIBaTh M U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBJICHUS;

- BOCHUTAaHNE JTYXOBHO Pa3BUTOM JUYHOCTH, TOTOBOM K CAMOINO3HAHUIO U Ca-
MOCOBEPIIEHCTBOBAHUIO, CIIOCOOHON K CO3UAATEIbHOU JEATEIbHOCTH B COBPEMEH-
HOM MHUpE.

B mporpammy BKJIIOYEHO COJAEpXaHUE, HAMpaBIEHHOE HAa (OPMUPOBAHHE Yy
oOyyJaromuxcsi KOMINETEeHIINM, HEOOXOAUMBIX Jisi KadecTBeHHOTro ocBoeHust [ITTKPC
Ha 0aze OCHOBHOTO O0IIEro 00pa3oBaHMs C MOJYYEHUEM CPEIHEro oO0IIero oopaszo-
BaHMS.

Pabouas nporpamma yuebHoi nucuuminunbl OAI1.01 «MatemaTtuka: anredpa,
Hayvajla MaTeMaTHYECKOTr0 aHajn3a, FeOMETpHs» pa3paboTaHa Ha OCHOBE IPUMEPHOU
mporpammel, B KoTopoii kosutemxk JKKX, peanusyromnuii 00pa3oBaTebHYI0 TPOrpam-
My cpemHero obmiero oopazoBanus B npezenax ocBoeHus [IITKPC na 6a3e ocHOBHO-
ro obmero o0pa3oBaHUs, YTOUHSET COAEpkKaHHE YYEOHOro mMarepuala, MmocieqoBa-
TEIBHOCTh €r0 M3YUEHHUs, paclpeesieHue y4eOHbIX 4acoB, BUAbI CAMOCTOSTENIbHBIX
paboT, TemMaTtuky pedepaToB (JIOKIAI0B), UHAUBUAYAIbHBIX MPOEKTOB, YUUTHIBAs
cnenuuKy mporpamMm MOATOTOBKH KBaTU(HUIIMPOBAHHBIX pab0OYMX MO OCBAaUBAaeMOM
npodeccun.



2. OBILIASI XAPAKTEPUCTUKA YYEBHON U CLHUIIJINHBI
OAI1.01 <MATEMATHKA»

Conepxanue yueonon aucrumiuabl OJII1.01. «MatemaTtuka: anre6pa, Hauajaa
MaTeMaTHYECKOT0 aHajii3a, FTeOMETPHs» pa3paboTaHO B COOTBETCTBHUU C OCHOBHBIMHU
COJIEp)KaTEIIbHBIMM JIMHUSIMU OOY4YEHUsI MaTEMAaTHKE:

- anreOpanyecKas JTMHUSI, BKIFOYAIOIIasi CUCTeMAaTH3aINI0 CBEJICHUM O YHCIIax;
M3y4eHHE HOBBIX U O0O0OIIECHHE paHee M3YYEHHBIX omepanuii (BO3BEJACHHUE B CTe-
MIeHb, U3BJICUCHUE KOPHS, JorapudMUpOBaHUE, CHHYC, KOCHHYC, TAHTCHC, KOTAaHTCHC
1 oOpaTHBIC K HAM); U3yYEHHUE HOBBIX BUJIOB YMCIOBBIX BBIPAKECHUN U (HOPMYI; CO-
BEPIIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHON KyJIbTYpHI, PacIIu-
pEHUE U COBEPIICHCTBOBAHHUE aNreOpamdecKoro ammapara, chopMupoOBaHHOTO B OC-
HOBHOM IIKOJIE, U €r0 MPUMEHECHHE K PEIICHUI0 MAaTEMATUYECKUX U MPUKIIAIHBIX 3a-
Jaq;

- TCOpeTUKO-(YHKIIMOHATBHAS JIMHMS, BKIIFOYAIOIIAsl CHCTeMaTU3aIluI0 U pac-
IIUPEHUE CBEJICHUM O (PYHKIHMSAX, COBEPIICHCTBOBAHHE T'papUUSCKUX YMEHUM; 3Ha-
KOMCTBO C OCHOBHBIMHM HJEIMH M METOJAaMH MaTEMaTHUYECKOro aHajlu3a B 00BbeMe,
MTO3BOJISIONIEM MCCIIEIOBATh AJIEMEHTapHbIC (DYHKIIMU peIaTh MPOCTEHIITNE TeOMET-
puueckue, GU3NYECKHUe U IPYTHe MPUKIATHbIE 3a/1auu;

- JINHUS YPAaBHEHUM M HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUU U UCCIIEIO0BA-
HUU MaTeMaTHYECKUX MOJIEJICH, IMepeceKaroIascs ¢ aareopandyecko U TeOPETUKO —
(GYHKIIMOHATBHON JIMHUSIMA U BKJIIOYAIOIIAasi Pa3BUTUE U COBEPIICHCTBOBAHUE TEX-
HUKH alreOpandecKux npeoopa3oBaHui JJIsl pELICHUs] YpaBHEHUM, HEPABEHCTB U CH-
cteM; GopMUpPOBaHUE CITIOCOOHOCTHU CTPOUTH U MCCIIEA0BATh MPOCTEUIIINE MATEMATH-
YeCKUe MOJENH MPU PEIICHUH MPUKIATHBIX 3a7a4, 3a]a4 U3 CMEKHBIX U CIeIUallb-
HBIX JUCITUATLINH;

- TEOMETPUYECKasl JMHUS, BKJIIOYAIOIIAsl HArJSHbIE MPEJICTaBICHUS O MPO-
CTPaHCTBEHHBIX (PUTYypax M M3y4eHUE WX CBOMCTB, (OpMHUPOBAHUE U Pa3BUTHE IPO-
CTPAaHCTBEHHOTO BOOOPAKECHUS, Pa3BUTHE CIIOCOOOB I'€OMETPHUYCCKHX H3MEPCHHM,
KOOPJIMHATHOT'O M BEKTOPHOI'O METOJIOB JIJI PEIICHUS MAaTeMaTUUYECKUX U MPUKIIA-
HBIX 3a]a4;

- CTOXACTHUYeCKasl JIMHUS, OCHOBAHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
MIPEJICTABICHUN O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX OKPY’KalOIIEeTO
MHpa.

PabGouas mporpamma cocTaBjieHa C y4€TOM HEOOXOJUMOCTH TIPOBEJCHUS 3aHSI-
TUM: YPOK U3YUYEHUs] HOBOTO MaTepuasia, KOMOMHUPOBAHHBIA YPOK, YPOK COBEPIIICH-
CTBOBAHHMS 3HAHWUM, YMECHUW W HABBIKOB. DOpMa MPOBEACHHS TAKUX 3aHATHUN M UX
TeMaTHKa 3aBUCST OT MOCTABJICHHBIX IeJIel U 3a/a4, a TaKXKe OT YPOBHS MOATOTOB-
JIEHHOCTH 00YYaroIInXcsl.

[TpakTuyeckas paboTa B OCHOBHOM MpEJACTaBJICHA B ABYX paKypcax: ¢ yueOHH-
KOM U C pa3JlaTOYHbIM MaTepUAIOM, TaK)Ke JACTCs JOTOJTHUTEIbHBIN JUIAKTHUUECKUM
MaTepHua, KOTOPbIi, B COBOKYITHOCTH C MaTepHalaMHi y4eOHHKA, MTO3BOJISET OCYIIe-
CTBUTH 00y4YeHHE ONTUMAJIbHO. J[Mama3oH 3aJaHuil MUPOK: OT PEMPOTYKTUBHBIX JI0
MIPOTYKTUBHBIX, AKTUBU3UPYIOIIUX CAMOCTOSITEIBHYIO JACSITEIBHOCTh 00YJarOIUXCsl.
MHorue 3agaHusi UMEIOT KOMMYHUKATUBHYIO HANPaBJI€HHOCTh M HOCST TBOPYECKUI
XapakTep.



Ha 3anatusix mpenmonaraercs mpuMeHEHUE MYJIbTUMETUHHOTO 000pyA0BaHUS
U DPA3IMYHBIX BHUJOB 00pa30BaTENbHBIX pecypcoB (yueOHOE BUJEO, MPE3CHTALIMH,
HKpPAHU3AIMH XYI0KECTBEHHBIX MPOU3BEICHUN).

[Ipu opranuzanuu y4eOHOIro Ipolecca UCHOIb3YIOTCS CIEAYIOIHUE BUIbI Ca-
MOCTOSITEJIbHON pabOThl 00YYaIOIIUXCS:

— paboTa ¢ IepBOUCTOYHUKAMHU (KOHCIIEKTUPOBaHUE U pedepupoBaHUE KPUTHU-
YECKUX CTaTel U JTUTEPATYyPOBEAUECKUX TEKCTOB);

— MOATOTOBKA K CEMHUHAPCKUM 3aHSTHIM (JOMAIIHSS MOATOTOBKA, 3aHATHS B
onbnuoTeke, padoTa ¢ 3JIEKTPOHHBIMU KaTasioramMu 1 MIHTepHeT-uHdopmanus);

— CO3/1aHUE€ MYJIbTUMEIUNHBIX MTPE3EHTALNNT;

— paboTta co cIoBapsMH, CIPAaBOYHHKAMH, DHIMKJIONEIUIMH (COOp U aHAIH3
WHTEpIPETAllUi OJHOTO W3 JINTEPATYPOBEIUECKUX TEPMHUHOB C PE3YJIbTUPYIOIIUM
BBIOOPOM U U3JI0KEHUEM aKTYaJIbHOTO 3HAYCHHUS).

B pamkax camocToaTensHOM paboThl 00y4YarOIMUMCS MOXET ObITh BBIMOJHEH
WHIUBUTyAJIbHBIN TIPOEKT.

Hnousuoyanvusiit npoexkm - ocobasi hopma opraHuzanuu o0pa30BaTEIbHOM
nesTeapHOoCTH oOyvaronuxcs (yueOHoe nucciaeoBaHue Win yueOHbId npoekt). [nas-
HOM OTJIMYUTEIBHOW 0COOCHHOCTHIO METO/IAa MMPOECKTOB SBJIAECTCS OOYUYEHHE HA aKTHUB-
HOU OCHOBE, Yepe3 11eJ1IeCO00pa3HyIo IeATebHOCTh YU€HHKa, KOTOpasi COOTBETCTBYET
€ro JIMYHBIM HMHTepecaM. B ocHOBE 3TOro Meroja JekKUT pa3BUTUE MO3HABATEIBHBIX
HaBBIKOB OOYYalOlIUXCsA, YMEHUNA CaMOCTOSITEIbHO KOHCTPYHPOBAaTh CBOM 3HAHUS,
YMEHUN OpPHUEHTHUPOBATHCS B MH(GOPMAIIMOHHOM MPOCTPAHCTBE, Pa3BUTHE KPUTHYEC-
CKOI'0 W TBOPYECKOTO MbIILJIEHUS. MeTOI MPOEKTOB BCET/la OPUCHTUPOBAH Ha CaMo-
CTOSITEJILHYIO JIESITEILHOCTh OOYUYaIOIIUXCS - UHAUBUIYAIbHYIO, MApHYIO, TPYIIO-
BYIO, KOTOPYIO OOYYarOIIMECs BBHIMOJHSIOT B TEYEHUE OMPEEICHHOIO OTpe3Ka Bpe-
MeHH. MeTo/1 MPOEKTOB BCEria MpeAnojaracT peleHrue Kakoin-To npo0IeMsbl.

[Ipu opranuzaii KOHTPOJIS UCTIOIB3YIOTCS TaKhe €ro (popMbl, Kak KOHTPOJIb-
Has paboTa, TECTUPOBAHUE, YCTHBIE OTBETHI, JOKIAJbI, pedeparsl, 3aimura MyIbTH-
MEIUUHBIX MTPE3CHTAUUN, U T.J.

Cucrema OLIEHKH JOCTIKECHUS PE3yJbTAaTOB IO JUCHUIUIMHE «MartemaTuka
COCTOUT M3 TEKYIIEro KOHTPOJIS, OIEHOK 32 KOHTPOJIbHBIE PabOThI U UTOTOBOM aTTe-
CTaIlM¥ B BUJIE DK3aMEHa.

3. MECTO YYEBHOM JUCIUIIJIMHBI B YYEBHOM IIJIAHE

Oo6pazoBarenbHas yuyeOHas auciurmimHa OJ[I1.01. «Maremartuka: anredpa,
HaJaa MaTEMaTHIECKOTO aHaJm3a, TCOMETPHS» OTHOCHUTCS K
o0111e00pa3oBaTeIbHOMY  Y4eOHOMY  LHMKIYy  OCHOBHOM  Mpo¢eCCHOHAIBHOU
o0paszoBaTeILHON MPOTpaMMbl CpeIHETO MpodeCCUOHAIBHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTO 00IIero oOpa3oBaHus C TOJyYEHHEM CpEeAHEero olIiero oOpa3oBaHUs
(ITIKPC) ¢ yuerom TpedoBanmit ®I'OC CIIO u mpodwmist mpodeccruoHambHOTO
oOpa3oBaHUs.



4. PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCHHUITINHBI
OcBoenne conepxanust yueOnoi mucruruimabl OI1.01. «MaremaTtuka: ai-
reOpa, Havaja MaTeMaTHYECKOI'0 aHalIU3a, TEOMETPUs» O0ECIeUrnBaET JTOCTHKCHHE
0OyJaromMUMHCS CISAYIONTUX pe3yabTaTOB:

JIUYHOCHHbBIX

JI1 chopMUpOBaHHOCTH TPENCTABICHUNA O MaTEMaTHKE KaK YHHUBEPCATbHOM
A3bIKE HAYKH, CPEICTBE MOJCIUPOBAHUS SBJICHUN U MPOIECCOB, UIEAX U METOJax
MaTeMaTUKH;

JI2 moHMMaHue 3HAYUMOCTH MAaTEMATUKHU JJIsI HAyYHO-TEXHUYECKOr0 MPOorpec-
ca, chOpMHUPOBAHHOCTH OTHOIICHHUS K MaTeMAaTHKE KaK K YacCTH OOIEeYEIIOBEUCCKON
KYJBTYpPbl U€pe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MAaTEeMaTUKH, 3BOJIIOLIMEH MaTe-
MAaTHYECKUX UAEH;

JI3 pa3BuTHE JTOTHYECKOTO MBIILIEHHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, all-
TOPUTMHUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIJICHUSI HA YPOBHE, HEOOXOIUMOM JIJIs
Oynyiel mpopecCuoOHAIBHON JESTENBHOCTH, ISl MPOAOHKEHUST 00pa30BaHUs U Ca-
MOOOpa30BaHMUS;

JI4 oBnajeHne MaTeMaTHYECKUMU 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMU B
MOBCEIHEBHOM KW3HU, JJIs OCBOCHHS CMEKHBIX €CTECTBEHHO — HAYUYHBIX TUCIIUIUINH
Y JTUCUUIUIMH MPO(ECCUOHATBHOTO LUK, IS MOTyYeHUs 00pa3oBaHus B 00JacTsX,
HE TpeOyIoUUX yriyOJI€HHON MaTeMaTUYeCKON OATOTOBKH;

JIS TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM YHCIIE caM000pa3oBa-
HUIO, HAa MPOTSHKEHUH BCEH JKM3HM; CO3HATEIHLHOE OTHOIICHUE K HEMPEPHIBHOMY 00-
Pa30BaHUIO KaK yCJIOBUIO YCHEHTHON MpodeCcCuOHaILHON U OOIIECTBEHHOU JesATeNb-
HOCTH;

JI6 TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHONW TBOPYECKOW U OTBET-
CTBCHHOM JI€SATCIbHOCTH;

JI7 TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenbHOM, OOIECTBEHHO - TOJIE3HOM, Y4EeOHO-UCCIE0BATEIbCKOM, MTPOCKT-
HOM U APYTUX BUOAX IESITEIbHOCTH;

JI8 oTHOIIEHNE K MPO(PECCHOHATLHON NEATEIbHOCTH KaK BO3MOXKHOCTH y4a-
CTHSl B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX
npoOJieM;

MemanpeomemHuulxX:

M1 ymeHue camMOCTOSITENILHO OMPENENATh LENH ACSITEIbHOCTA U COCTaBIISIThH
IJIaHBI JIEATEIbHOCTH; CAMOCTOSITEJIbHO OCYILECTBIISATh, KOHTPOJUPOBATh U KOPPEK-
TUPOBATh JCATEIBLHOCTH, UCIOJIh30BaTh BCEBO3MOXKHBIC PECYpPCHI ISl JTOCTHXKCHUS
MOCTABJICHHBIX II€JICH M peau3aliyu IJIAHOB JESITEIbHOCTH; BHIOMPATH YCIEIIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYAIUsX;

M2 ymeHHe NMpOayKTUBHO OOILIATHCS M B3aUMOJICHCTBOBATh B MPOIIECCE COB-
MECTHOM JIeSITEIbHOCTH, YYWUTHIBATh MO3UIMHU APYTUX YYACTHUKOB JI€SITEIHHOCTH,
s exTUBHO pazpemarb KOH(PIUKTHI

M3 BrnajgeHue HaBBIKAMU TIO3HABATEIBHOM, Y4EOHO—UCCIEIOBATEIBCKON U
MIPOCKTHOM JIeATETLHOCTH, HABBIKAMU pa3pelieHus npooeM; CioCOOHOCTh U TOTOB-



HOCTh K CaMOCTOSITEIbHOMY IOHUCKY METOJIOB PELICHUS MPAKTUYECKUX 3a1ad, MpH-
MEHEHHIO PA3JIMYHBIX METOAOB NO3HAHMUS;

M4 roTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENHbHON MHPOPMAIIMOHHO- MTO3HA-
BATEJIBHOW NIESITEIbHOCTH, BKJIKOYAsi YMEHHE OPUEHTUPOBATHCSA B PA3IUYHBIX UCTOY-
HUKaX UHGOpPMAIIMK, KPUTUYECKU OLICHUBATh W MHTEPIPETUPOBATH HMH(OpMaIuIO,
MOJIYyYaeMYI0 U3 Pa3JIMYHbIX UCTOYHUKOB;

MS BnaneHue SI3bIKOBBIMHM CPEACTBAMHU: YMEHHE SCHO, JIOTUYHO U TOYHO H3Ja-
raTh CBOIO TOUKY 3PEHUs, UCIOJIb30BaTh aICKBATHBIC A3bIKOBBIC CPECTBA;

M6 BnajeHue HaBBIKAMH TMO3HABATEILHON pedIeKcHr KaK OCO3HAHHUS COBEp-
IA€MBIX JICMCTBUU M MBICIUTEIIBHBIX TPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, Tpa-
HUIL] CBOEr0 3HAHMS U HE3HAHWS, HOBBIX MTO3HABATEIBHBIX 3a/1a4 U CPEACTB IS UX
JIOCTHXKCHUS,

M7 ueneycTpeMI€HHOCTh B MOUCKAX W MPUHATHHM PEIIEHUH, cOOOpa3nuTesb-
HOCTh U MHTYHUIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUMN; CIIOCOOHOCTh
BOCIIPUHUMATh KPacOTy U TAPMOHUIO MUPA;

npeomemHulx:

I11 chopmMupoBaHHOCTH TPEACTABICHU O MaTEMaTUKE KaK 4YaCcTH MHPOBOM
KyJIbTYPhl U MECT€ MAaTEeMATHKU B COBPEMEHHOM IMBWJIM3AIMHU, CIIOCO0AX OMUCAHUS
SBJICHUM pEaIbHOI0 MUPa HA MAaTEMaTUYECKOM S3BIKE;

[12 chopMupoBaHHOCTH TPEACTABICHUA O MAaTEMAaTUYECKUX TMOHATHUSIX Kak
BOKHEUIIINX MATEMATUYECKUX MOJEISAX, MO3BOJISIONIMX OMHUCHIBATH U U3Yy4YaTh pa3-
HBIE MPOLECCH U SBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOrO IOCTpOE-
HUSI MATEMATHYECKUX TEOPHIL;

[13 BnageHue merogamu JOKA3aTeNbCTB U AJITOPUTMOB PEIICHUs, YMEHHE UX
IIPUMEHSITh, TPOBOJINUTH JI0KA3ATEIBHBIE PACCYKIACHHUS B XO/I€ PELICHUS 3a/aY;

[14 BnameHne CTaHIAPTHBIMU MIPUEMAMU PEUICHUS PAIMOHAIIBHBIX U UPPALUO-
HaJIbHBIX, IMOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW U HeEpa-
BEHCTB, UX CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX ITPOIPAMM, B TOM YHC-
JIe IS TIOUCKA MYTU PEIIEHUs U WUTIOCTPALIMU PELICHUSI YPABHEHUM U HEPABEHCTB;

I15 chopmupoBaHHOCTH IIPEACTaBICHUM 00 OCHOBHBIX MOHATHSIX MaTeMaTHYe-
CKOI'O aHaju3a U UX CBOMCTBAaX, BJIAJCHUE YMEHHMEM XapaKTEpHU30BaThb MOBEICHUE
GyHKIIMIA, UCTIOJIb30BAaHUE TOTYUYEHHBIX 3HAHUM VIS OMMCAaHUS U aHaJIU3a peajbHbIX
3aBUCHUMOCTEH;

[16 BajmeHne OCHOBHBIMU MOHATUSIMHM O IJIOCKMX M MPOCTPAHCTBEHHBIX I'€0-
MeTpUUYecKuX (Urypax, uX OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTh YMEHUSI pac-
MO3HABaTh reoMeTpuueckue (PUrypsl Ha 4yepTekax, MOJCISIX U B pPEaJbHOM MHPE;
MPUMEHEHUE U3YUYCHHBIX CBOMCTB reoMetrpuueckux Guryp u Gopmys Juis perieHus
reOMETPUYECKHX 3a/1a4 U 3374 C MPAKTUYECKUM COAECPIKAHUEM;

I17 copmupoBaHHOCTH MPEJACTABICHUN O MpoIECcCax U SBICHUAX, UMEIOIIUX
BEPOSITHOCTHBIA XApPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE,
OCHOBHBIX MOHSATHSX 3JEMEHTAPHOW TEOPUM BEPOSTHOCTEM; YMEHUW HAXOAUTh M
OIICHUBAThH BEPOSTHOCTH HACTYIUICHUSI COOBITHI B MPOCTEHIIINX MPAKTUIECKUX CUTY-
alMsIX U OCHOBHBIE XaPAKTEPUCTUKU CITyYANHBIX BEJINYNH;

[18 BiajeHne HaBbIKAMU HMCIOJIb30BAHMS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM
IIPY PELICHUU 3a7a4.



5. COAEP/) KAHUE YUEBHOM JUCIHHAIIJINHBI
BBenenue
MaremaTuka B HayKe, TEXHUKE, SKOHOMHKE, HHHOPMAIMOHHBIX TEXHOJIOTHSIX
Y MPAKTUYECKON JICSITETbHOCTH.

AJIT'EBPA
Pa3BuTuHe NOHATHA 0 YUCTE

[enbie u panoHanbHbIC yKcia. JleiicTBuTenbHbie yncia. [IpubdinxeHHbie BbI-
yucneHnsd. KommiekcHsle yncia.

Kopuu, crenenu u 1orapupmsl

Kopun u crenenu. KopHu HaTypanbHOW CTENEHM M3 YMCIA U UX CBOWCTBA.
CreneHu ¢ pauMOHAJIbHBIMH MOKa3aTeIsIMU, UX CBOMCTBA. CTENEHH C IEWCTBUTEIb-
HBIMH OKa3aTEISIMHU.

Jlorapudm. Jlorapudm yucna. OcHoBHOE Jorapudmuueckoe TOXecTBo. Jle-
CATUYHbIE U HaTypajibHble Jorapudmsel. [lpaBuna aeiictuii ¢ gorapudmamu. Iepe-
X0l K HOBOMY OCHOBAHHUIO.

[IpeoOpa3oBanue anredpanyeckux BblpakeHui. [IpeoOpa3oBaHue pannroHaib-
HBIX, UPPALMOHAIIBHBIX CTENEHHBIX, [MOKA3aTEIbHBIX U JIOTAPUPMUUECKUX BBIpaXKe-
HUM.

[IpakTrueckue 3aHATHS

Apudmernyueckre IeUCTBUS HaJ YUCIaAMH, HAXOXACHUE NPUOIMKEHHBIX 3HA-
YEHUN BEIUYMH M MOTPEIIHOCTEN BBIYUCICHUN (a0COMIOTHOM M OTHOCHTENIBHON),
CPaBHEHME YHCIIOBBIX BBIPAKEHUN.

Brrunciienne u cpaBHeHHE KOpHEN. BBITONIHEHNE pPaCcYETOB C PAIUKAJIAMH.

Pemenne mppanmonanbHbIX ypaBHeHUN. HaxoxneHue 3HaueHHWU CTENEHEN C
panoHanbHBIMU TOKa3zaTeasiMu. CpaBHeHue cteneHeld. [IpeoOpa3oBaHusi BbIpaxe-
HHM, COJIEpKAIMX CTEICHU. PellieHne noka3aTeabHbIX YpaBHEHUM.

Pewenne npukiagHbIx 3a1a4.

Haxosxnenue 3nauenuit sorapudma mo mpou3BoJIbHOMY OCHOBaHUIO. [lepexos
OT OJIHOTO OCHOBaHMs K JApyromy. Beruncienue u cpaBHeHue jorapudmos. Jlora-
pupMUpOBaHUE U MTOTEHIIMPOBAHUE BHIPAKEHUH.

[TpuOnm>keHHbIe BHIYMCIECHUS U PELICHUS MTPUKIAIHBIX 3a/au.

Peenue norapu(pMuyeckux ypaBHEHHM.

OCHOBbI TPUTOHOMETPHUH
OcHOBHbBIE IOHATHS
Paanannas mepa yrna. Bpamarensnoe nsukenue. CHHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHMCIIA.
OcHOBHBIC TPUTOHOMETPUYECKHUE TOKAECTBA
®opmyasl npuseneHus. Dopmyisl cinoxeHus. PopmyJibl yIBOCHHUS.
IIpeoOpa3oBaHusi NpOCTEHINNX TPUTOHOMETPUYECKHX BbIPAKEHUI

[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPUUECKUX (DYHKUUN B MPOU3BEIACHHUE U
IIPOU3BEACHUSA B CYMMY.

Tpuronomerpuyeckne ypaBHEeHUs M HEPAaBEHCTBA



[Ipocrenimume Tpuronomerpudeckue ypasHenus. [Ipocrenmme Tpuronomerpu-
YECKHE HEPABEHCTBA.

OOpartHble TpUuroHoMerpuiyeckue GyHKIMH. APKCUHYC, apKKOCUHYC, apKTaH-
T'eHC.

IIpakTnyeckue 3aHATHS

Pannanneiil MeToa U3MEpPEHHS YIII0B BPALIEHUS U CBA3b C TPalyCHOM MEpOil.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECTBA, (DOPMYIIBI CIIOKEHHUS, YABOCHHUS,
npeoOpa3oBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BEACHUE, TPeoOpa-
30BaHuE MPOU3BEICHUS TPUTOHOMETpUUECKNX (pyHKIni B cymmy. [Ipocreiimme Tpu-
TOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUUECKHE (PYHKIIMH: apKCHUHYC, apKKOCHHYC, apKTaH-
TEHC.

®YHKIIUA, UX CBOMCTBA U TPAOUKH

Oyukuuu. O651acTh ONpeneaeHUs] U MHOKECTBO 3HaU€HUM; rpaduk QpyHKUIUH,
noctpoeHue rpa¢pukoB (yHKIUH, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOaMH.

CaoiicTBa (pyHKIIMU. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUUYEHHOCTb,
nepuoAnYHOCTh. [IpoMexxyTku Bo3pacTaHus U yObIBaHMs, HAUOOJIbIIEE U HAUMEHb-
iee 3HaueHus, TOUKU 3KkcTpeMyma. ['paduueckas unrepnperauus. [Ipumepsr QpyHk-
LIMOHAJIbHBIX 3aBUCHMOCTEN B peajbHBIX IpoLeccax U SBICHUSIX. ApUpMETHUECKHE
onepauuu Haja (yHkuuaMmu. CroxHas QyHkuus (komnosunus). [lonsrue o Hemnpe-
PBIBHOCTH (DYHKITUH.

Crenennble, moKa3arejbHbIe, JJOrapu(pMuYecKue  TPUTOHOMETPHYECKHUE
(pysukumuu. O0paTHbIie TPUTOHOMETPHYECKUE PYHKIUH

Onpenenenus QyHKIUMA, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanus rpadukoB. IlapamienbHblid MEPEHOC, CUMMETPUS OTHOCH-
TEJIbHO OCEN KOOPAUHAT U CUMMETPHS OTHOCUTENIBHO Ha4aJla KOOPAUHAT, CHMMETPUS
OTHOCHUTEJBHO MPSIMOM Y = X, PACTSDKEHHE U CKATUE BIOJIb OCEH KOOPAUHAT.
IIpakTuyeckue 3aHATHHA

[IpuMepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMU B PEAJBHBIX IMPOLECCAX H3
CMEXHbIX aucuuiiMH. Onpenenenue ¢QyHkuuil. Iloctpoenune u yreHue rpadukoB
dbynkuuii. UccnenoBanue ¢ynkiuu. CBOMCTBA JIMHEWMHON, KBaJAPATUIHOM, KYCOYHO-
JMHEHHON U NpoOHO- NuHEHOW QyHKIuiA. HenmpepbiBHBIC U TTepUOIUYECKUE (PYHK-
nuu. CBoiicTBa M rpauky CHHYcCa, KOCHUHYyca, TaHT€Hca M KoTaHreHca. OOpaTHbIe
¢bynkunu u ux rpapuxu. O0paTHeie Tpuronomerpuieckue pyHkuuu. [IpeoOpazosa-
Hus rpaduka Gpynkuuu. ['apmonnyeckue konedanus. [lpuknanneie 3agaumn.

[TokazaTenbHble, JorapupMUYECKre, TPUTOHOMETPUUECKUE YpaBHEHUSI U He-
PABEHCTBA.

HAYAJIIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBarensHOoCTH. COCOOBI 3alaHKsI U CBOMCTBA YMCIOBBIX MOCIEI0BA-
TenpHOCTEeW. CyMMHUpOBaHUE TOCE0BaTeIbHOCTENH. beckoHeuHo yObIBaromias reo-
MEeTpUYEeCKas IPOTrPeCChsi U €€ CyMma.

[TpousBoanas. [lonsarue o mpon3BoHON (PYHKITNH, €€ TEOMETPUIECKU U Hu-
3MYECKHI CMBICHI. YpaBHEHHE KacaTelbHOW K rpaduky Qynkiuu. [IpousBomHbie
CYMMBI, Pa3HOCTH, MPOU3BEAECHUS, YacTHbIE. [I[pOM3BOIHBIE OCHOBHBIX 3J€MEHTap-
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HeIX QyHKuMid. [IpuMeHeHne nMpous3BOIHON K MCCIENOBAaHUIO (PYHKIHMA U MOCTpOe-
HUIO TpauKOB.

[IpumMepbl HCIIOJIB30BAaHUS POU3BOIHON ISl HAXOXKACHUS HAUJTY4IIEro penie-
HUS B MPUKIAAHBIX 3a7adax. Bropas mpousBoaHas, ee reoMeTpuyeckuil u ¢usnye-
ckuii cMbici. Haxoxkenne ckopocTu i mpolecca, 3agaHHoro Gopmysoit u rpadu-
KOM.

[lepBooOpa3nast u uHTerpai. [IpumMeHeHue OIpeAesIeHHOro HMHTerpaia Jyis
HaXOKJEHUS IUIOIIAIM KpUBOIMHEHOU Tpanenun. @opmyna Herorona—JleliOHuna.
[Ipumepsl IpUMEHEHUS MHTErpaja B (PU3UKE U TEOMETPUHU.

IIpakTuyeckue 3aHATHS

YucnoBas MOCIIENOBATEILHOCTD, CIIOCOOBI €€ 3a/laHus, BBIUYMCICHUS YJICHOB
nocnenoBarenabHocTH. [Ipenen mocnenoBarensHocTH. beckoHeyHO yOBIBaroIas reo-
METpUYECKask IPOrPeCCHs.

IIponsBonHas: MEXaHUYECKUN U T€OMETPUYECKUM CMBICII IIPOU3BOJIHOMN.
VYpaBHeHue kacarenbHOU B obmeM Buae. [IpaBuna u ¢opmynsl nuddepeHumnpona-
HUsl, TaOIUIa MPOU3BOJIHBIX 3JIEMEHTapHbIX (QyHKuMH. MccnenoBanue (yHKIUU €
NOMOUIbI0 Ipou3BoAHON. HaxoxneHune HamOOJbIIEro, HAUMEHBIIETO 3HAYEHUS U
AKCTPEMAIbHBIX 3HaUYCHUN (QYHKIIUH.

WNurerpan u nepBooOpasHas. Teopema Hbrorona—IJlelOnuna. [lpumenenue
MHTETpaJia K BBIYUCICHUIO (PU3NYECKUX BETMUMH U TUIOIIA IEH.

YPABHEHUS N HEPABEHCTBA

YpaBHEHUSI U CHUCTEMBI YpaBHCHUU. PanioHanbHbIE, UppAIIMOHAIIBHBIC, TTOKA-
3aTeNbHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTE ypaBHEHMH, HEPABEHCTB, CUCTEM.

OcHOBHBIE IPHEMBI UX pelIeHUs (pa3l0KEHUE Ha MHOXKUTEIHU, BBEICHHE HO-
BbIX HEM3BECTHBIX, MTOJCTAHOBKA, I'pa)UuECKUil METOL).

HepaBencrBa. PanmoHanbHble, HppalMOHAIbHBIE, ITOKA3aTEIbHbIC HEPABECH-
cTBa. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Hcnionp3oBanne CBONCTB W TpadukoB (YHKIMHA MPU PEIICHUU ypaBHEHUH H
HepaBeHCTB. MeToa uHTepBasioB. M300pakeHre Ha KOOPAMHATHOM TJIOCKOCTH MHO-
YKECTBA PELICHUN YPAaBHEHNUN U HEPABEHCTB C IBYMsI [IEPEMEHHBIMUA U UX CUCTEM.

[IpakTrueckue 3aHATHS

Kopuu ypaBuenuii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanue ypaBHe-
HUI.

OcCHOBHBIE IPUEMBI PELIEHNS YPABHEHUM. PellleHne cucTeM ypaBHEHUM.

Hcnonb3oBanne CBOWCTB M rpadukoB (YHKUMUHA 751 PEIICHHs] YPABHEHHU U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
JIeMEHTbl KOMOMHATOPUKHU

OcHOBHbIE MOHATHSI KOMOMHATOPUKU. 3aJaud Ha MOJACUYET YHCciia pa3MeIIeHUH,
MepPEeCTaHOBOK, coueTanuii. Pemenue 3a1a4 Ha nepedop BapuanToB. @opmyna OGuHO-
Ma Herotona. CBoiicTBa OMHOMUHANBHBIX KOd(duruentoB. Tpeyronpauk [Tackas.

DJIeMeHTbI TeOPHUH BePOSITHOCTEM

CoObITHE, BEpOATHOCTb COOBITHSA, CIOKEHHWE M YMHOXXEHHE BEPOSTHOCTEH.

[ToHsiTHE O HE3aBUCUMOCTH COOBITHIA.
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DJIeMeHThI MaTeMATH4YeCKON CTATHCTUKHU

[TpencraBneHune JaHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKN).
IIpakTnyeckue 3aHATHS

Hcropust pa3BuTHs KOMOUHATOPUKHU, TEOPUU BEPOSITHOCTEN M CTATUCTUKHU U UX
pOJIb B PAa3IMYHBIX cepax 4YeloBeuecKon ku3HeaesTenbHocTU. [IpaBuia koMmOuHa-
TOpUKU. PerieHne KoMOMHATOPHBIX 3a/1a4. Pa3Melienus, coueTaHus U mepecTaHOBKH.
bunom HerotoHa u tpeyronsuuk Ilackans. [Ipukinagaeie 3amauu.

Kitaccuueckoe onpeznenenne BEpOATHOCTH, CBOWCTBA BEPOATHOCTEN, TEOPEMA O
CyMMe BepOsITHOCTEN. Beruncnenue BepostHocten. lpuknanueie 3anaun. [Ipencras-
JICHWE YMCIIOBBIX NaHHBIX. [[puKitannuele 3anaun.

I'EOMETPUA
IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosokeHue IByX HpPSMBIX B IPOCTpaHcTBe. IlapamnenbHOCTH
npsAMon U miockoctu. [lapamnensHocTh mwockocTen. [lepneHIuKyIaspHOCTh NPSIMON
U IUIOCKOCTH. IleprieHIuKyIIsp U HAKJIOHHAs. YTOJI MEXAY IPSAMON U IIIOCKOCTBIO.
JIByrpaHHbIi yroi. Yros Mexay IJIOCKOCTAMMU. IleprieHIuKyIAapHOCTh ABYX IIJIOCKO-
CTEH.

['eomeTpuueckue mnpeoOpa3oBaHusl MPOCTPAHCTBA: IMAPAJICIbHBIN MEPEHOC,
CUMMETPHSI OTHOCUTEIIBHO IIIOCKOCTH.

[TapannensHoe npoekTupoBaHue. M300pakeHue NpoCTpaHCTBEHHBIX QPUTYP.

MHoOrorpaHHuKHU

Bepimunsbl, pedpa, rpaHd MHOTOIpAaHHHMKA. BbIMyKible MHOrOrpaHHUKU. Teo-
pema Ditnepa.

[Ipu3ma. Ilpssmas u HaknoHHas npusMma. [IpaBuneHas npusma. Ilapannenenu-
nen. Kyo6.

IInpamuna. [lpaBunpHas nupamuaa. Y cedeHHas nupamMuaa. Terpasap.

Cummetpuu B KyOe, B apajuiesienumese, B Ipu3Me U MupaMue.

Ceuenus ky0a, IpU3MbI ¥ TUPAMU/TBI.

[IpencraBieHue o MpaBUIIbHBIX MHOTOTpaHHUKAX (TeTpa’ipe, Kyde, OKTasape,
JOJIEKa’Ipe U UKOCASPE).

Tes1a ¥ MOBEPXHOCTH BpallEHUA

Hunmuuap u xoHyc. YcedeHHbldt koHyc. OCHOBaHUeE, BBICOTA, OOKOBAs TOBEPX-
HOCTb, 0Opa3syromiasi, pa3BepTka. OceBble CEUEHUSI U CEUEHHUs, MapajljiesIbHbIe OCHO-
BAHMUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mIOCKOCTh K cepe.

HN3mepenusi B reomeTrpuu

O6neM u ero uzmepenue. uterpaibpHas hpopmyna oobema.

®dopmynel o0beMa KyOa, TPSMOYTOJIBLHOTO Mapaijieenurena, MPU3Mbl, IH-
muHApa. opmyssl o0bemMa nupamMubl U KoHyca. GopMysibl IIIOMIAIA TOBEPXHOCTEN
MUIMHAPA U KoHyca. DopMysel 00beMa mapa ¥ miomaau chepsl.

[Togo6ue Ten. OTHOIIEHUS TUIONIA/ICH TMOBEPXHOCTEH U O0OBEMOB TOIOOHBIX
TEJl.

KoopauHarsl 1 BeKTOpBI

IIpssmoyrosibHast (AekapTOBa) cUCTEMa KOOpAMHAT B mpocTpaHcTBe. Popmyna

paccTosHUS MEX]y IBYMsI TOUKaMU. Y paBHEHUS CPEPbI, IIIOCKOCTU U MPSMOIL.
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Bekropel. Monynb Bektopa. PaBeHCTBO BeKTOpOB. CIOXEHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ncio. Pa3znokeHne BeKTopa 110 HalpaBJICHUSAM. YTOJ MEX-
ny AByms Bekrtopamu. IIpoeknus Bekropa Ha ock. KoopanHate! BekTopa. CkamsapHOe
IIPOU3BEIECHUE BEKTOPOB.

Hcnons3oBaHne KOOPAMHAT M BEKTOPOB IIPU PEIICHUH MATEMAaTUYECKUX U
IIPUKJIAJAHBIX 331a4.

IIpakTnyeckue 3aHATHS

[Ipr3Haku B3aMMHOIO PAaCIIONOKEHUS NPSAMBIX. YTOJI MEXAy NpsMbIMU. B3a-
MMHOE DPacCIOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH. llepnenaukynsp v HakIoOHHAs K
IJIOCKOCTU. YTOJI MEXAY IPSAMON U IJIOCKOCTBIO. TeopeMbl O B3aMMHOM pacIIOIOxKe-
HUM NPSIMOU U TUNIOCKOCTH. Teopema 0 Tpex NepPIeHINKYIspax.

[Ipr3Haku ¥ CBOMCTBA MAPAJIIEABHBIX U NEPIEHAUKYISPHBIX INIOCKOCTEM.

PaccrossHMe OT TOYKM 1O IJIOCKOCTH, OT MPSAMOM 10 IJIOCKOCTH, PACCTOSTHHUE
MEXKy IUIOCKOCTSAMHU, MEXKJY CKPEIIHUBAIOIIUMUCA IIPAMBIMHA, MEKY IIPOU3BOJIbHbI-
MU QUTYpaMHU B IPOCTPAHCTBE.

[TapannenbHOe NPOEKTUPOBAHUE M €r0 CBOMCTBA. B3anMHOE pacrosoxkeHue
IPOCTPAHCTBEHHBIX QUTYD.

Pa3znuynble BUIBI MHOrOrpaHHUKOB. VX m3o0paxenus. CedeHusl, pa3BepTKU
MHOI'OTpaHHHUKOB. Ilnmomans nosepxHocTH. Buasl cumMMerpuii B IIPOCTPAHCTBE.
CumMMeTpust TeJ BpallleHUsl © MHOTOI'paHHUKOB. Brruucienue miomaaeit 1 00beMoB.
Bexkropsl. [elictBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
VYpaBHeHUE OKpPY>KHOCTH, cepbl, MIOCKOCTH. PaccTosinne Mexay Toukamu. Jleit-
CTBHSI C BEKTOPaMH, 3aJlaHHBIMM KOOpAMHAaTaMHu. CKaJSIPHOE NMPOU3BEACHUE BEKTO-
poB. BekTopHOE ypaBHEHHE TPSAMOU M IUIOCKOCTH. VICMONMb30BaHWE BEKTOPOB IPH
JIOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns BHEAyIUTOPHBIX 3aHATHM CTyJEHTaM Hapsly C PEIIEHUWEM 3a7ad U BbI-
IIOJIHEHUS NTPAKTUYECKUX 3aJaHUN MOXKHO NPEIIIOKUTh TEMbI UCCIENOBATEIBCKUX U
pedepaTuBHBIX paboT, B KOTOPBIX BMECTO CEPHUIl OTAENBbHBIX MEIKUX 3a7a4 U yIpax-
HEHUI MpeaaraloTcsl CIOKETHBIEC 3a/laHusl, TPEOYIOIUe AIUTEIbHON paboThl B paM-
Kax OJHOM MaTeMaTU4eCKOW CUTyalMd. DTU TeMbl MOTYT OBITb KaK WHIAUBUAYalb-
HBIMU 3aIaHUSIMU, TaK U TPYIIIOBBIMU JUUII COBMECTHOT'O BBIITOJIHEHUS UCCIIEIOBAHMS.

Tembl pepepaToB (10KJIAT0B), HHAUBUAYAJIbHBIX POEKTOB
10 MaTeMaTuKe
HenpepsiBHbIE ApOOH.
[IpumeHeHue CI0XKHBIX MPOLICHTOB B SKOHOMHYECKUX pacyeTax.
[TapannenbHOE TPOEKTUPOBAHMUE.
- Cpennue 3Ha4CHUS U UX TPUMEHEHHE B CTATUCTHKE.
BekropHoe 3a1anue npsiMbIX U MJIOCKOCTEN B MMPOCTPAHCTBE.
Crno)xeHre TapMOHHYECKUX KOJIeOaHUH.
['paduaeckoe perieHre ypaBHEHU U HEPABEHCTB.
[TpaBuiibHBIE ¥ NOJYIPAaBUIIbHBIE MHOTOTPAHHUKH.
Konunueckue cedyeHusi 1 uX NpUMEHEHUE B TEXHUKE.
[Tonsitne nuddepenimana u ero NPUIOKECHHUS.
CxeMmbl MOBTOPHBIX HCHBITAaHUN bepHyin.
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6. TEMATHYECKOE IINTAHUPOBAHMUE

[Ipu peanuzanum coaepkaHusi oOI1e00pa30BaTEIIbHON yUeOHONW AUCIUTIIIMHBI
OMII.01. «MaremaTuka: anredpa, Hauyaja MaTeMaTHIECKOTO aHAJIN3a, TEOMETPUS» B
npeaenax ocBoeHus IIIIKPC makcumanpHas ydeOHas Harpys3ka OOydaroIIuxcsl CO-
ctaBiisieT 427 4yacoB, U3 HUX ayAuTOpHas (00s3aTenbHas) Harpy3ka oOydarommxcs,
BKJIIOYAs IIPAKTUUECKUE 3aHATHS, - 285 4acoB, BHEAyIUTOPHAS CAMOCTOSTEIIbHAS pa-
0ota cryneHToB- 142 yaca.

TemMaTuyecKu MJIaH

Buj yueOHoii padoThI KosmuecTBo yacos
AyIUTOpHBIE 3aHATHUS. [Tpodeccuu CI1O
Coneprxanue o0ydeHHs
Bgenecuue 3
1. Pa3BuTHeE MOHATHS O YUCIe 12
2. KopHuu, crenenu, jorapudmsr 30
3. [IpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE 24
4. KomOuHaTopuka 15
5. KoopauHaTel 1 BEKTOPBI 22
6. OCHOBBI TPUTOHOMETPUHU 35
7. @yHKUMU U TpaduKu 12
8. MHOTOTrpaHHUKH U KPYTJIBIE Tela 30
9. Hayana MaremMaTH4ecKoro aHajan3a 30
10. UnTerpan 18
11. DnemMeHTHI TEOpUN BEPOATHOCTH U MATEMATUUYECKOM CTaTUCTUKU 16
12. YpaBHeHuUs 1 HEpaBEHCTBA 24
Hroro 285
Bueayoumopnasa camocmoamensvhas paboma
[ToaroToBKa yCTHBIX BBICTYIUICHUH 110 3aJaHHBIM T€MaM, 3CCe, JTOKIa- 142
OB, peepaToB, MHAUBUIYAIBHOTO ITPOEKTa C UCIOIb30BaHUEM HH(DOP-
MaIIMOHHBIX TEXHOJIOTHIH U JIp.
IIpomesrcymounas ammecmayus 6 popme IK3amena
Bcero 427

7. XAPAKTEPUCTUKA OCHOBHBIX BU/I0OB
AEATEJBHOCTU CTYAEHTOB

Conep:xanue o0yuyeHusi | XapakTepuCTHKA OCHOBHBIX BH/IOB /IeITEJIbHOCTH CTY/JA€HTOB (Ha
YPOBHe Y4eOHBbIX /IeiiCTBHI)
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BBenenue

O3HaKOMJICHHE C POJIBIO MATEMATHKH B HAYKE, TEXHUKE, JKOHOMHUKE,
UH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOMN NeSTeTLHOCTH.
O3HaKOMJICHHE C LENISIMH U 3a/la4aMH U3y4EeHUS] MAaTEMaTHKH TIPU
ocsoernu npodeccuit CI10 u cnennansuocre CI10

AJII'EGPA
PasBurtue nonsarus o Beimonnenue apudMeTnueckux ACUCTBUI HAJ YMCIAMHU, COYETast yCT-
4yucIIe HbIEC U IUCbMEHHBIE IIPUEMBI.

HaxoxjaeHne NnpuOMMKCHHBIX 3HAYCHUN BEIUYMH WM TOTPEITHOCTEH
BBIYHMCIICHUH (a0COTIOTHONW M OTHOCHTEIILHOK); CPaBHEHHE YHCIIOBBIX
BBIPAKCHUM.

Haxosxnenue ommbok B mpeoOpa3oBaHUAX U BHIYUCICHUAX (OTHOCUTCS
KO BCEM ITYHKTaM MPOrpaMMbl)

Kopnu, crenenu, iora-
pubMbI

O3HakoMJIEHUE C MOHATHEM KOpPHS N-Ml CTENEHW, CBOMCTBAMH paJu-
KaJIOB U IIpaBUJIaMU CPABHEHUSI KOPHEH.

DopMyIUpOBAHUE ONpPECICHU KOPHSA U CBOMCTB KOpHEW. Berumcie-
HUE U CPAaBHEHUE KOPHEH, BBINOJIHEHHME NMPUKUIAKU 3HAYEHMS] KOPHS.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUI, COMEPKALIIX
paauKabl.

Brimmonnenue pacyetoB no Gopmysam, COAEpKAIIUM PaguKaibl, OCy-
LIECTBJISAE HEOOXOIMMBIE IOACTAaHOBKU M IpeoOpa3zoBaHusi. Perienue
UPPALMOHAJIBHBIX YPaBHEHUH.

O3HaKOMJICHHUE C TOHATUEM CTEIIEHU C JEHCTBUTEIbHBIM [10Ka3aTEIEM.
HaxoxneHue 3HaueHU CTETEeHHU, UCIIONb3Ys MPU HEOOXOAUMOCTH WH-
CTPYMEHTAJIBHBIE CPEJICTBA.

3anucbIBaHUE KOPHS N-i CTENEHU B BHUJE CTENEHU C IPOOHBIM MOKa-
3aTesieM U Ha00OpOT.

®opMynHpoOBaHUE CBOMCTB CTeNeHel. Bwluucienue creneHeil c pa-
LMOHAJIbHBIM II0KA3aTeJIeM, BBIIOJIHEHWE MPUKUJKU 3HAYEHUS CTe-
MIEHU, CPAaBHEHUE CTEIICHEH.

[IpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIpaK€HUI, COJEpKaLIUX
CTEINEeHU, TPUMEHSS CBOMCTBRA. PellleHne noka3aTenbHbIX YpaBHEHUMH.
O3HakoMJIEHHE C IPUMEHEHHEM KOpHEW U CTENEeHEN MpU BBIYMCICHUN
CPEIHUX, IEJICHUH OTPE3Ka B «30JI0TOM CEUYEHUN». Pemenne npukian-
HBIX 33J1a4 Ha CJIO’KHbIE MPOIIEHTHI

[Ipeobpa3zoBanue anre-
OpanyecKkux BbIpaKEHUIN

Beinmonnenne npeoOpa3oBaHUil BeIpakeHHUH, NpuUMeHeHHe GopMyIl,
CBSI3aHHBIX CO CBOMCTBAMHU CTETEHEH U JJorapu(MOB.
Onpenenenve o0NacCTH JIOMYCTUMBIX 3HAYEHHH JIOrapu(pMHUYECKOrO
BbIpaxkeHMsl. PerieHne sorapuMuueckux ypaBHEHUN

OCHOBbI TPUTTOHOMETPUH

OCHOBHEIE TTOHATHSA

N3yuenue paguaHHOTO METOJa U3MEPEHUS YIJIOB BPAILICHHS U UX CBS-
34 ¢ rpagycHoi Mepoil. M300paxkeHne yriioB BpalleHUsl Ha OKPY>KHO-
CTH, COOTHECEHHUE BEIINYMHBI YIJIA C €70 PACIOJIOKEHUEM.
dopmMynupoBaHHUE OINpPEICIICHUI TPUTOHOMETPUYECKUX (DYHKIMH A
YIJIOB MOBOPOTAa M OCTPBIX YIJIOB NPSMOYTOJIBHOTO TPEYrOJIBHUKA W
00BSICHEHUE UX B3aMMOCBSI3U

OCHOBHBIE TPUTOHOME-
TPUYECKUE TOXKIECTBA

[IprMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB ISl BBIUKC-
JICHHs 3HAYeHUH TPUTOHOMETPHUECKUX (DYHKIIMI 1O OJTHON U3 HUX

IIpeoOpa3oBanus npo-
CTEHIINX TPUTOHOMET-
PUYECKUX BBIPAXKECHUI

W3yueHre OCHOBHBIX (POPMYJI TPUTOHOMETPHUH: (HOPMYJIBI CIOKECHHS,
yZBOEHUS, MpeoOpa3oBaHUsl CYMMBbl TPUTOHOMETPUUYECKUX (PYHKLINN B
IIPOU3BE/ICHNE U TIPOU3BEACHHUS B CyMMY U INPUMEHEHHE IIPU BBbI-
YHUCJIEHUU 3HAUEHUSI TPUTOHOMETPUUECKOTO BBHIPAYKEHUS U YIPOILECHUS
€ro.
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O3HaKOMJIEHUE CO CBOMCTBAMM CHMMETPUHU TOYEK HA €IUHUYHOMU
OKPY)KHOCTHU M IPUMEHEHHE UX ISl BBIBOAA (hOPMYIT IPUBEICHHS

[Ipocreiiiive TpUroHo-
METPUYECKUE YPAaBHEHUS

Pemenne no gopmynaM U TPUTOHOMETPHUUECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUM.

[Ipumenenue oOIIMX METOAOB pEIIEHUs ypaBHEHHWIl (IpUBEIEHUE K
JUHENHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHHUS Ha MHOXKWUTEIH, 3a-
MEHBI IEPEMEHHON) NPU PEHICHUH TPUTOHOMETPUUECKUX YPaBHEHHIA.

®OYHKIMU, UX CBOUCTBA U TPAOUKU

DyHKIUH.
IlonsiTHE O HENPEPBHIBHO-
CTH QYHKIIUH

O3HakOMJICHHE C TOHSATHEM MEPEeMEHHOH, MpUMepaMH 3aBUCHUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE ¢ TIOHATHEM TpaduKa, onpeesieHne MPUHAIICKHOCTU
Touku rpaduky ¢yHkuuu. Onpenenenue mo Gopmylie MpOCTEHIIeH
3aBHCHMOCTH, BHJa ee rpaduka. Belpaxkenue no gopmyse ogHOM 1e-
PEMEHHOM Yepe3 Apyrue.

OzHakomyieHHe ¢ onpeneneHueM (GyHKIUU, (OpMYyIUpPOBAaHUE €ro.
Haxosxnenue o6acTu onpeeneHns 1 006JacTy 3HaueHu QyHKIIH

CaoiicTBa (DyHKIUU.
I'padmueckas uHTEp-
nperarus. [Tpumepbr
(GyHKIMOHATIBHBIX 3a-
BHUCUMOCTEH B PeabHbIX
IpoIeccax v sBJICHHSIX

O3HakomiIeHHE ¢ MpUMepaMH (PYHKIMOHAIbHBIX 3aBUCUMOCTEH B pe-
QIBHBIX MPOLIECCaX U3 CMEXHBIX JUCIUTUINH.

O3HakoMJIeHHE C JIOKa3aTeJbHBIMU PACCYKICHUAMU HEKOTOPbIX
CBOWCTB JIMHEHHON M KBaJpaTUYHON (QYHKIU, TPOBEACHUE HCCIEI0-
BaHUs JIMHEHHOH, KyCOYHO-JIMHEHHOM, IpOoOHO-TMHEHHOM M KBajpa-
TUYHOHN (yHKIMIA, mocTpoeHue ux rpadukos. IlocTpoeHue u ureHue
rpadukoB pynkuuit. MccnenoBanue GyHKIUU.

CocraBnenne BUIOB (PyHKIUI 110 JAHHOMY YCJIOBHIO, PEIICHHUE 3a7ad
Ha 9KCTPEMYM.

BrinonHenue npeoOpa3oBanuii rpaduka GyHKIMH

CreneHHsble, IOKa3a-
TEJbHBIE, JIoTapudMu-
YeCKHe U TPUrOHOMeE-
TpUueckue QyHKINU.

Bbruucnenue 3HaueHuil GyHKUMH Mo 3HayeHHIO aprymenrta. Onpeze-
JICHHE TIOJIOKEHHUS TOUYKH Ha TpaduKe 1Mo ee KOOpIUHATaM H HA00OPOT.
Vcnonb3oBaHue CBOMCTB (DyHKIMI Uil CpaBHEHUS 3HAUEHU crerme-
Hel U JorapudMoB.

[TocTpoeHne rpaKOB CTENEHHBIX U JOrapuPpMUIEcKuX GyHKINH.
Pemenue mokaszareiabHbIX U JOTapU(PMHUUECKUX YpaBHEHMH U Hepa-
BEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C MOHSATHEM HENPEPHIBHOW MEPUOINYECKON (DYHKIINH,
(dbopMynupoBaHUE CBOMCTB CHHYCa M KOCHHYCa, OCTPOCHHME MX I'pa-
($uKOB.

O3HakoMJIEHHE C MTOHITHEM TapMOHHUYECKUX KoJeOaHUH U mpuMepamu
rapMOHMYECKHX KoJjeOaHUM Jid OMHCaHMs MpOILECCOB B (pu3mke u
Jpyrux o0jacTsax 3HaHUS.

O3HakoOMJIEHHE C TIOHSATHEM pa3pbIBHOM NEpHUOANYECKON (DYHKIINH,
(dbopMynMpoBaHUE CBOMCTB TaHT€HCA U KOTAHTEHCA, MOCTPOCHHUE MX
rpaduKoB.

[TpumeHeHue cBOMCTB (DYHKIMH U1l CpPaBHEHUS 3HAUEHUH TpUroHOMe-
TpUUECKUX (YHKIIUH, pelIeHus] TPUTOHOMETPUYECKUX YPaBHEHUH.
Beinonnenue npeobpa3zoBaHus rpagKoB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

ITocaemoBaTeIbHOCTH

O3HaKOMJIEHHE C TOHATHUEM YHMCIOBOW IOCIIEN0BATEIBHOCTH, CIIOCO-
0aMu ee 3a7aHMsl, BHIYUCIICHUSIMU €€ YWICHOB.

O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMBI OECKOHEUHOT'O YHCIIOBOTO Psi-
Jla Ha MpUMeEpe BBIUMCICHHUS CyMMbl O€CKOHEYHO YObIBarollel reo-
METPUUYECKOHN ITPOTPECCHH.

Pemenne 3aau Ha npuMeHeHue GOpMynbl CyMMbl OECKOHEYHO YObI-
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BaIOIIEH Fr€OMETPUUYECKON TPOTPECCHH

IIpousBoaHas u ee npu-
MEHEHUE

O3HaKOMJICHHE C TIOHSITHEM MTPOU3BOTHOM.

W3yuenne u GopMyIHpOBaHUE €€ MEXaHUYECKOTO M T€OMETPHUECKOTO
CMBICTIA, U3YYCHHUE aJITOPUTMA BBIYMCIICHUS IPOU3BOIHON Ha TIpUMEpe
BBIYUCIICHHSI MTHOBEHHOH CKOPOCTH M yIJIOBOro Ko3(dduuuneHra xaca-
TEJIbHOM.

CocraBieHHE YypaBHECHUs KacaTeJIbHON B 0OIIEM BHJIE.

YcBoenne mnpaBun audQepeHIUpOBaHUs, TaOIUIBI TPOU3BOIHBIX
DJIEMEHTAPHBIX (YHKIWH, NpUMEHeHHe s TuddepeHIpOBaHUS
(GYHKIUH, COCTaBIICHUS] ypaBHEHUS KacaTEIbHOM.

W3yueHne TeopeM O CBS3M CBOWCTB (D)YHKIIMH W MPOU3BOJIHOM, (op-
MYJIUPOBKA HX.

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

YCcTaHOBIIEHHE CBSI3M CBOWCTB (DYHKIIMU M MPOU3BOJIHOW IO UX Tpa-
buxam.

[IpuMeHeHHe TPOM3BOMHOW ISl PEIICHHs 3a7ad Ha HaXOXKICHHE
HanOOJIBIIIET0, HANMCHBIIIETO 3HAYCHIS M HA HAXOXKJICHUE SKCTPEMyMa

[TepBoobOpazHas u uHTe-
rpan

O3HakoMJIEHHE C IOHATHEM MHTErpasia U nepBooOpasHo.

W3ydeHnue npaBuia BbIUKCIEHUS IIepBooOpa3HOi U Teopembl HbroTo-
Ha— JlelOHuLA.

Pemenue 3a1auy Ha CBSI3b EPBOOOPA3HON U €€ IMPOU3BOJHON, BBIUKC-
JIeHHe TIepBO0Opa3HON 11 JaHHON (QYHKLUH.

Pemenue 3amay Ha NMpUMEHEHWE HMHTETrpasia JJIsi BBIYUCICHHS (QHU3U-
YECKUX BEJIUYMH U IUIOIMALEH

YPABHEHUA 11 HEPAB

EHCTBA

YpaBHEHHUS U CUCTEMBI
ypaBHeHul HepaBeHncTea
U CUCTEMbI HEPABEHCTB C

JBYMsI IIEPEMEHHBIMHU

O3HakoMJIEHHE ¢ MPOCTEHIIMMU CBEICHHUSIMH O KOpHAX anreOpaude-
CKUX YpDaBHEHUMW, MOHATHSAMHU HCCIICIOBAHUS YPABHEHHH M CHUCTEM
YpPaBHEHUU.

N3ydenune Teopun paBHOCUIBHOCTH YpaBHEHUM U ee mpuMeHeHus. [1o-
BTOpPEHHUE 3aIlMCHU PEUICHHs CTaHJaPTHBIX YpaBHEHUH, IPUEMOB MPE00-
pPa30BaHMs YPAaBHEHUM ISl CBEJEHUS K CTAHIAPTHOMY YPAaBHEHUIO.

RJIEMEHTBI KOMBUHATOPUKU, TEOPUN BEPOSITHOCTEU U CTATUCTHUKU

OCHOBHBIE TIOHSTHS
KOMOWHATOPUKH

W3ydyenue npaBuiga KOMOMHATOPUKM W TPUMEHEHHUE IpHU pPELIEeHUU
KOMOMHATOPHBIX 3a/1a4.

Pemennie koMOMHATOPHBIX 3aJa4 METOAOM Iepebopa U MO MpaBUILy
YMHOXEHHUS.

O3HakoMJIEHHE C MOHATUSIMH KOMOWHATOPUKHU: PAa3MEIIEHUSMHU, CO-
YeTaHUSIMM, NEepecTaHOBKaMH U (opMyldaMH JJIi MX BBIYUCICHHS.
OObsicHeHHEe U NpUMeHeHHe (HOPMYJT JJIsi BBIUMCICHUS pa3MeEIIeHUH,
NIEPECTAHOBOK M COUYETAaHUH MPU PELICHUM 3a/1a4.

Oznakomienue ¢ 6uHomoM HerotoHa u TpeyronbHukom Ilackans. Pe-
[IEHHWEe MPAKTUYECKUX 3a7ay C UCIOJIb30BAHUEM TMOHATHH M NpaBUIl
KOMOMHATOPUKH

DJIEMEHTHI TEOPUHU BEPO-
SATHOCTEN

N3yuyeHue K1acCUYECKOro OIPEACIIEHUs] BEPOSITHOCTH, CBOMCTB BEPO-
ATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccMmoTrpenune npuMepoB BBIYUCIICHUS BEPOATHOCTEN. Pemienne 3anau
Ha BBIYUCIIEHHUE BEPOSTHOCTEN COOBITHI

[IpencraBnenue qaHHBIX
(TaGmuUIIbI, TUAarpaMMBI,

rpaduxm)

O3HakoMJIEHUE C MPEICTABICHUEM YHCIOBBIX JIAHHBIX M MX XapakTe-
pPUCTHUKaMHU.

Pemenue npakTuyeckux 3a1ad Ha 00pabOTKy YHMCIOBBIX JaHHBIX, BbI-
YUCJIEHUE UX XapaKTEPUCTUK
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I'EOMETPHA

IIpsiMbIE U INIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKAa U NMPUBEACHUE J0KA3aTEIbCTB NPU3HAKOB B3aWMHOIO
PacroIoKeHus NPSMBIX U INIOCKOCTeN. Pacnio3HaBaHue Ha yepTekax u
MOJIEISIX PA3JIMYHBIX CIIy4aeB B3aHMHOTO PACIIONOXKEHHUS HPSIMBIX U
IUIOCKOCTEM, apryMEHTUPOBAaHUE CBOUX CYXIeHHH. PopMyaupoBaHue
OINpe/ENICHUH, IPU3HAKOB U CBOWMCTB MAPAJICJIbHBIX U MEPHEHAUKY-
JSIPHBIX IIJIOCKOCTEH, IBYTPAaHHBIX U TMHEUHBIX YIJIOB.

BbInonHEHNE NOCTPOEHHUS YIVIOB MEXKIY NPSAMBIMH, HMPSIMOW M IUIO-
CKOCTBI0, MEXKAY INIOCKOCTSMM 110 ONMCAHUIO U PACIO3HABAHME UX HA
MOJCIIAX.

IIpuMeHEeHNE NPU3HAKOB M CBOWCTB PACIOJIOKEHUS INMPSAMBIX U IIJIO-
CKOCTEH IIpHU PELICHUH 3a/1a4.

N300pakeHre Ha PUCYHKAX M KOHCTPYHPOBAaHUE Ha MOJENAX Iep-
NEHAUKYISIPOB U HAKJIOHHBIX K IUIOCKOCTH, NMPSAMBIX, HapalieIbHbIX
IUIOCKOCTEH, YIJIOB MEXAY MPSIMOM M INIOCKOCThIO U 000CHOBaHME I10-
CTPOCHHSL.

Pemenne 3a1a4 Ha BBIYMCIIEHHE T€OMETPUYECKUX BeIMYUH. OnuchiBa-
HUE PACCTOSHUS OT TOYKH JI0 INIOCKOCTH, OT IPSAMOM 10 INIOCKOCTH,
MEXY INIOCKOCTSAMHU, MEXIY CKPELIUBAIOLIMMUCS NPSMBIMH, MEXIY
MPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.

DopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUSIX.
N3o0pakeHne Ha 4eprekax W MOJCISIX PACCTOSHUS U OOOCHOBaHUE
CBOMX CyxJeHui. OmnpenencHue M BBIYUCICHHE PACCTOSHHUM B IIPO-
crpanctBe. [lpumenenne Gopmysa u TeopeM IUIAHUMETPUU ISl pere-
HUS 3a]a4.

O3HakoMJIEHHE C MOHATHEM NapalieIbHOrO0 MPOEKTUPOBAHUSI U €0
CBOMCTBaMH.

[Tpumenenue Teopuu JUisi 0OOCHOBAHMS IMOCTPOCHUM M BBIUMCICHUM.
ApPryMEHTUpOBAaHUE CBOUX CY)KIEHUH O B3aMMHOM PpAaCIOJIOKEHHUU
IIPOCTPAHCTBEHHBIX QUTYD.

MHororpaHHuKu

Onucanue M XapakTEpPUCTUKA DPA3JNMYHBIX BHJIOB MHOIOI'PAaHHUKOB,
MEPEYUCIIEHNE UX AJIEMEHTOB U CBOWCTB. M300paXkeHre MHOTOTpaHHHU-
KOB U BBIIIOJIHEHHE MOCTPOEHUS HAa U300PAKEHUAX U MOJAEISIX MHOIO-
IPAaHHUKOB. BBIYMCIIEHNE JINHEWHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAaH-
CTBEHHBIX KOH(QUTypaIUsIX, apryMEHTUPOBAHUE CBOUX CYXJeHUH. Xa-
paKTepUCTUKa U M300pa)KeHHE CEUYEeHMs], BBIYMCIECHUE IUIOMAel mo-
BepxHocTell. [TocTpoenue npocTelmux ceueHui Kyoa, MpU3MBl, MUpa-
muzbl. [IpuMenenue ¢akToB U cBeleHUM U3 IUIaHUMeTpuH. O3HAKOM-
JIeHHE C BUAAMU CUMMETPUI B IPOCTPAHCTBE, (hOpMyITUpOBAHHE OIpe-
JIEJICHUN W CBOMCTB. XapakTEPUCTHUKA CUMMETPUU TeEJNl BpAIICHUS U
MHOI'OIPaHHUKOB. [IpuMeHeHHE CBOWCTB CUMMETpPUHU IIpU PELICHUHU
3agad. Mcnonb3oBaHue MpUOOPETEHHBIX 3HAHUN Ul MCCIEI0BaHUS U
MOJICJINPOBAHUs HECIIOKHBIX 3a1a4.

Tena u moBepxHOCTH
BpalllCHUS

O3HakoMJICHUE C BHJIaMU TeJ BpamieHus, GopMyIupoBaHUE UX OIpe-
JIEJIEHNH U CcBOKCTB. POpMYIMPOBAHNE TEOPEM O CEYEHUH IIapa IJIOC-
KOCTBIO U IJTOCKOCTH, KacaTelbHOU K cepe. XapakTepucTuka u u300-
pakeHHE TeJ BpallleHUs, UX pa3BEepTKH, ceueHMs. PemieHue 3aaauy Ha
MOCTPOCHHE CEYEHUH, BBIUMCICHHUE JJINH, PACCTOSHUMN, YTJIOB, TUIOIIA-
neil. [IpoBenenune noka3aTenpHBIX pacCyKIEHUI NPU PELICHUH 3a1ad.
[IpuMeHeHne CBOMCTB CUMMETPHM IIPU PELICHUM 3a/1ad Ha Tena Bpa-
mieHusi, KoMOMHanuio Ten. M3o00paxkeHne OCHOBHBIX KPYIJIBIX TN H
BBINIOJTHEHHE PUCYHKA M0 YCIOBHIO 33/1a4H.
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N3mepenus B reomerpun | O3HaKOMIIEHHE C MOHATUSAMU IUIOLIAAN U 00beMa, aKCHOMaMU U CBOM-
cTtBamu. PeleHne 3a1a4 Ha BBIYUCIICHUE TUIOMIAACH MIIOCKUX (QUTYD C
MPUMEHEHUEM COOTBETCTBYIOMUX (HOpMYIT U (PaKTOB U3 TIIAHUMETPUH.
W3ydyeHne TeopeM O BBIYHUCICHUM OOBEMOB MPOCTPAHCTBEHHBIX TEII,
peleHue 3ajad Ha MpUMeHeHue popMysl BeIYUCIECHUS 00beMoB. M3y-
yeHue QOopMys I BBIYMCICHHMS IUIOMIAZCH MOBEPXHOCTEH MHO-
TOTPaHHUKOB U TeJl BpalleHus. O3HAaKOMJIEHUE C METOJOM BBbIUMCIIE-
HUS TUIOIIAJN MOBEpXHOCTH cepsl. Pemenue 3amad Ha BBIYHCICHHUE
IJI0IAJIeH OBEPXHOCTU NPOCTPAHCTBEHHBIX TEJL.

Koopaunats! u BekTopsl | O3HaKOMJIEHUE C TIOHATHEM BeKTopa. M3yueHue JeKkapToBOil CUCTEMBI
KOOpJMHAT B IPOCTPAHCTBE, IIOCTPOEHUE IO 3aJaHHBIM KOOpAMHATAM
TOYEK U IUVIOCKOCTEH, HaX0KAEHUE KOOPIUHAT TOYEK.

HaxoxxneHue ypaBHEHUH OKPYXHOCTH, cepbl, IIIOCKOCTU. Boruncie-
HUE PaCCTOSHUM MEXIYy TOUKaMHU.

W3y4yeHne CBOMCTB BEKTOPHBIX BEJIWYHH, ITPABWJI PA3JIOKEHUS BEKTO-
POB B TPEXMEPHOM IPOCTPAHCTBE, IPABWJI HAXOXKIAECHUS KOOPIMHAT
BEKTOPA B MPOCTPAHCTBE, IIPABWJI IECUCTBUN C BEKTOPAMH, 3aJaHHBIMU
KOOPJMHATAMM.

ITpuMeHeHne TeOpUU NPYU PELICHUM 3a/1a4 Ha JEMCTBUS C BEKTOPaMH.
N3yuenue CKaJsIpHOrO MPOU3BEACHUS BEKTOPOB, BEKTOPHOIO ypaBHE-
HUS OPSMOM U IIIocKocTu. [IpuMenenune Teopun npy peleHuy 3a-

Jlad Ha JECUCTBUS C BEKTOPAMM, KOOPAMHATHBIM METOJ, IPUMEHEHUE
BEKTOPOB Il BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HakoMIIEHHE C J10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUHU O B3aUM-
HOM PACIIOJIOKEHUH TPAMBIX M IUIOCKOCTEHW C UCIOJIb30BAHUEM BEKTO-
pOB.

8. YYUEBHO-METO/IUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBbI YYEBHOM JUCIUILJIUHBI
OJI1.01 <MATEMATHUKA: AJITEBPA, HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A, TEOMETPUS»

Jlns ocBoenus nporpammbl yueOHoi aucuuminabl OJ[I1.01.« Maremartuka:
anrebpa, Havaja MaTeMaTUYECKOro aHaJIN3a, TEOMETPHUS UMEETCs B HAIMYUU B KOJI-
aemxe XKKX ATACY, peanmmsyromnieM 00pa3oBaTelIbHYIO MPOrpaMMy CpPEIHEro 00-
mero odpaszopanus B npeaenax ocBoenus [IIIKPC Ha 6a3ze ocHOBHOro ob1iero oopa-
30BaHMsl, Y4€OHbBIN KaOUHET.

[Tomemenne  kabuHeTra  yAoBieTBopsieT  TpeboBanusiM  CaHUTapHO-
AMUAEMHUOJIOTHUYECKHX MpaBui 1 HopMaTuBOB (Canllun 2.4.2 Ne 178-02) u ocHarieHo
TUTIOBBIM OOOpPYJOBaHHEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAaHMSIX, B TOM YHUCIE
CHeUaIu3upOBaHHON y4eOHON MeOenblo U CpelcTBaMu O0y4YeHUsl, JOCTaTOYHBIMU
JIJIS1 BBITIOJTHEHUS TPEOOBAHUM K YPOBHIO MOJTOTOBKH 00YUYarOIINXCS.

B coctaB yueOHO-METOIUYECKOTO U MAaTEPUATBHO-TEXHUYECKOTO 00eCTIeUeHHUSI
nporpammbl yueonon qucuurinabel OJI1.01.« Maremartuka: anredpa, Hayana mare-
MaTHUYECKOI0 aHaJIN3a, TEOMETPUS» BXOJIAT:

- MOOMJIBHOE aBTOMaTU3MpoBaHHoe padbouee mecto HP Mini-101041073

- MOOWJIBHBIN dKpaH Ha mratuBe Lumien Master View 203x203 cm

- MOOWJIBHBIN MYJIBTUMEAHIHBIN MTpoekTop Panasonic PT- LC56E-000145

- HacTeHHasa qocka — 1

- cTOJI mpenoaaBarens — 1
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- CTyJ mpenoaasarens -1
- mkad — 4
- CTOJI yYeHHYeCKui — 15
- ¢ty yueHnueckuid — 30
- CTE€H/IBI- 3

9. PEKOMEHIAYEMAS JIMTEPATYPA
OCHOBHBIE€ HCTOYHUKM:
1. bammakoB M. U. Maremarnka 10 kmacc: yueOnuk mns 10 xmacca. — M:
«Axkamemusi», 2015. — 304 c.
2. bammakoB M. U. Marematuka 11 xmacc: yueOnuk mis 11 kmacca. — M:
«Axkamemusi», 2015. — 320 c.

JlonoJIHUTeIbHbIE HCTOYHUKU:

1. KommoropoB A. H., A6pamoB A. M., Jyauunsia FO. I1. Anre6pa 10- 11
kiacc: yueonuk st 10- 11 xmacca oOmeobpaszoBar. Yupexnenuit. — M: «IIpocse-
menue», 2015. — 384 c.

2. Aranacsn JI. C., byry3oB B. ®@. I'eometpust 10- 11 xmnacc: y4eOHUK aiist
obmeoopazoBar. yupexaenuii. — M: «IIpocBemenue», 2014. — 255c.

3. Cnupuna M. C. [luckpeTHas MaTeMaTuKa: y4eOHUK JIJISl CTY/l. YUPEKICHUM
cpen. pod. oOpazoBanus- M.: «Akamemus», 2015. — 368 c¢. [DnexkTpoHHBIH pecypc]
Pesxxum noctyna http://www.academia-moscow.ru/reader/?id=164336

4. bammakoB M. WM. Maremartuka: yd4eOHHMK JUIsi CTYI. YUPEKICHUU Cpel.
npod. oOpazoBanus - M.: «Akagemus», 2015. — 256 c. [DnexkrponHsIit pecypc] Pe-
xum noctyna http://www.academia-moscow.ru/reader/?id=165141

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

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

Iepuoanueckue n3nanus (B oudamorexax AI'ACY):
1. Hayka u obpazoBanue 2016r., 2018r.
2. TlepBoe centsOpsa. Maremartuka 2016r., 2018r.

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