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1. MIOSACHUTEJIbHAS 3ATIIUCKA

Pabouas mporpamma  o0mieoOpa3oBaTeabHON  y4eOHOM  JAMCITUTLIMHBI
OVY]l.04 «MaTtematuka» mpenHa3HauYeHA JUIsl U3yYEHUS MAaTEMaTUKH B MPOQEeccuo-
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 pabouunx, ciayxammx mno npodeccuu 08.01.07 «MacTep 001IECTPOUTETBHBIX
pabotr», Bxonden B ykpynHeHHyto rpymiry 08.00.00 «TexHuka u TEXHOJIOTHUS CTPO-
UTEIbCTBAY.

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemHero
o0miero oOpa3oBaHusl, MPEIBIBISIEMBIX K CTPYKTYpE, COACPXKAHUIO M pe3ylbTaraM
ocBoeHus yueOHoil aucuuminabl OY][.04. «Matematuka», 1 B cOOTBeTCTBUU ¢ Pe-
KOMEHJAIUsIMH 110 OpraHu3alliu MOJYUYEHHUsI CPEIHETro 00111ero oopa3oBaHus B Mpe-
Jienax OCBOEHUsSI 00pa30BaTeNIbHBIX MPOrPaMM CpeHEro npodeccuoHanibHOro oopa-
30BaHMs Ha 6a3e OCHOBHOTO 0OIIero o0pa3zoBaHus ¢ y4€ToM TpeboBaHuil (enepaib-
HBIX TOCYJapCTBEHHBIX OOpa30BaTENIbHBIX CTAHAAPTOB U MOJydaeMoul mpodeccuun
WIH CIEUUAIbHOCTH CpPEAHEro npodeccuoHanbHOro odOpazoBanus (muceMo [lenap-
tameHTa MuHOOpHayku Poccuu ot 17.03.2015 Ne 06-259).

ConeprkaHue mporpamMMbl HaIpaBJIEHO HAa TOCTHKEHUE CIICAYIOIINX LIEIIEH:

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

- obecrnieueHrne c(hOPMUPOBAHHOCTHU JIOTHUECKOTO, aJITOPUTMUYECKOTO U MaTe-
MAaTUYE€CKOTO MBIIIICHUS;

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

- o0ecnieueHre c(HOPMUPOBAHHOCTU MPEICTABICHUNA O MaTeMaTUKE KaK 4acTu
00I11eueI0BEYECKON KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE€ HAYKH, MO3BOJIAIOIIEM OIH-
CBhIBaTh M U3y4YaTh PeaibHbIC MTPOIIECCHI U SIBJICHUS;

- 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
o0yyJarommxcsi KOMIETEHIINI, HEOOXOAUMBIX ISl KauecTBeHHOTOo ocBoeHust [ITTKPC
Ha 0aze OCHOBHOTO 00IIEro 00pa3oBaHUs C MOJYYEHUEM CPEIHETo 00IIero oopas3o-
BaHMUS.

Pabouas nmporpamma yueOnoi aucuurumabsl OY /.04, «Maremarnka» paspa-
00TaHa Ha OCHOBE MPUMEPHOI mporpammsl, B Kotopoi kosuiemxk KKX, peanusyro-
Uil 00pa3oBaTeNbHYI0 TPOrpaMMy CpelHero oOmiero oOpa3oBaHUs B Mpejenax
ocBoenus [ITTKPC nHa 6a3e 0ocHOBHOTO 00ITIeTO 00pa30BaHusl, YTOUHSIET COICPKAHUE
yueOHOro MaTepuaia, IoCIe0BaTeIbHOCTh €r0 U3YUEHHUs, pacipeaesieHue y4eOHbIX
YacoB, BUJIbI CAMOCTOSITEIILHBIX padOT, TEMATUKY pedepaToB (OKIAA0B), UHIUBUTY-
TBHBIX MPOEKTOB, YUYUTHIBAS CHEIU(UKY MPOTpaMM MOJATOTOBKU KBaTU(DHUIIMPOBaH-
HBIX paboYmX MO0 ocBaMBaeMoi nmpodeccuu.



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:

- asireOpanyecKkas TMHUS, BKIIIOYAIONIAasi CUCTEMATU3AIMIO CBEJICHUN O YuCiax;
M3y4YeHUE HOBBIX U O0O0OIlEHHE paHee U3YUYEHHBIX omepauuil (BO3BEICHHE B CTe-
NeHb, U3BJICUCHUE KOPHS, JorapudMUpOBaHUE, CHHYC, 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, copMHUPOBAHHOTO 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 HJIESIMU M METOJaMH MaT€MaTHUYECKOro aHajiu3a 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 MaTEMaTUYECKUX MOJIEJEH, epeceKaromascs ¢ anredopandecko u TeOPEeTUKO —
(GYHKIMOHATIBHOM JTUHUSMU W BKIIIOYAIONIAsl PAa3BUTHE M COBEPIICHCTBOBAHUE TEX-
HUKHU alreOpandyecKux npeoopa3oBaHuil JJIsl pelieHUs] ypaBHEHUM, HEPABEHCTB U CHU-
cteM; (opMUpPOBaHHUE CIOCOOHOCTHU CTPOUTH U MCCIIEA0BAaTh MPOCTEUININE MaTeMaTH-
YeCcKUe MOJENH MPU PEIICHUH MPUKIATHBIX 3a7a4, 3a]a4 U3 CMEXKHBIX U CIeIHUalb-
HBIX TUCIUIUINH;

- TEOMETPHUYECKasl JUHUS, BKJIIOYAIOIIAsl HATJSIHBIE MPEJICTABICHUS O MPO-
CTPaHCTBEHHBIX (DUTypax W U3y4eHUE UX CBOMCTB, (OpPMHUPOBAHUE U PA3BUTHE MPO-
CTPAHCTBEHHOTO BOOOpa)XKEHMS, Pa3BUTHE CIIOCOOOB T'€OMETPUUYECKUX H3MEPECHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOJIOB ISl PEIICHUSI MATEMATUYECKUX U TIPUKIIA]I-
HBIX 33]1a4;

- CTOXacTUYecKas JIMHUS, OCHOBaHHAsl Ha Pa3BUTHU KOMOMHATOPHBIX YMEHH,
MPEACTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPY>KAIOIIETO
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 IeJieH U 3a7ad, a TakKe OT YpOBHS MOATOTOB-
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 MaTepHaiaMH y4eOHHKA, MTO3BOJIAET OCYyIIe-
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 mpenmnonaraercs mpuMeHEHUE MYJILTUMETUHHOTO 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
WHTEPIPETAUA OJHOTO W3 JUTEPATYPOBEAUCCKHUX TEPMHUHOB C PE3YIBTHPYIONTUM
BBIOOPOM U U3JI0KEHUEM aKTYaJIbHOTO 3HAYCHHUS).

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

Hnouesuoyanvusiit npoexm - ocobasi hopma opraHuzanuu o0pa3oBaTEIbHOM
nesTeabHOCTH oOyvaronuxcs (yueOHoe ucciaeoBaHue Win yueOHbIi npoekt). [nas-
HOM OTJIMYUTEIBHON 0COOCHHOCTHIO METO/1a MPOEKTOB ABJISIETCS] 00y4YeHHE HA aKTHUB-
HOU OCHOBE, Yepe3 11eJ1IeCO00pa3HyIo IeATeNbHOCTh YU€HHKa, KOTOPasi COOTBETCTBYET
€ro JIMYHBIM MHTepecaM. B ocHOBE 3TOro Meroja JIeKUT pa3BUTUE MO3HABATEIHHBIX
HABBIKOB OOYYAIONIMXCS, YMEHHI CaMOCTOSITENIbHO KOHCTPYUPOBATh CBOM 3HAHMS,
YMEHUN OpPHUEHTHUPOBATHCS B MH(GOPMAIIMOHHOM IPOCTPAHCTBE, Pa3BUTHE KPUTHYE-
CKOTO M TBOPYECKOTO MBINIJIEHUS. METO ] MPOEKTOB BCEria OPHUEHTHPOBAH HA CaMo-
CTOSITEIIBHYIO JIEATECILHOCTh OOYYArONINXCS - MHANBUAYAILHYIO, TTAPHYIO, TPYIIO-
BYIO0, KOTOPYIO OOYYalOIIMECs BBIMOJHSIOT B TEUEHUE OMPENIETIEHHOIO0 OTpe3Ka Bpe-
MeHU. MeToJT TPOEKTOB BCET/Ia MPEATOIaraeT perieHne Kakon-To MpoOIeMEI.

[Tpu opranu3amnuui KOHTPOJIS UCIIOIB3YIOTCS Takue ero GopMbl, Kak KOHTPOJIb-
Has paboTa, TECTHPOBAHUE, YCTHBIE OTBETHI, OKJIAJbI, pedepaTsl, 3anura MyJIbTH-
MEIUUHBIX MTPE3CHTAlUN, U T.J.

Cucrema OLIEHKH JOCTIKECHUS PE3yJbTAaTOB MO JUCHUIUIMHE «MartemaTuka
COCTOUT M3 TEKYIEr0 KOHTPOJIS, OIEHOK 33 KOHTPOJIbHBIE PAaOOTHI U UTOTOBOW aTTe-
CTaIlM¥ B BUJIE DK3aMEHa.

3. MECTO YYEBHOM JUCIHUIIJINHBI B YYEFHOM ILIAHE
O6pazoBarenbHas yueOHas auciuruHa OY J1.04 «MatemaTtrkay OTHOCUTCS K
o0111e00pa3oBaTeIbHOMY  Y4eOHOMY  LHMKIYy  OCHOBHOW  MpoeCCHOHAIBHOU
o0paszoBaTeILHON MPOTpaMMbl CpeIHETO MPodeCCUOHAIBHOTO 00pa3oBaHus Ha Oaze
OCHOBHOTO 00I1Iero oOpa3oBaHus C MOJyYEHUEM CpeAHero oOmiero oOpa3oBaHUs
(IOIKPC) ¢ yuerom TpedoBanuit ®I'OC CIIO u mpoduist mpodeccuoHanbHOTO
oOpa3zoBaHus.

4. PE3YJIBTATBI OCBOEHUSI YYESHOM JJUCIIUITJIUHBI
OcBoenue coaepxxanuss yuyeOHou mucummnabel OVY].04 «MaTtemaTtuka»
o0ecreynBaeT JOCTUKEHUE 00YJYatoIMMUCS CIEAYIOIIUX PEe3yJIbTaTOB!



JIUYHOCMHBIX

JI1 chopmMUpOBaHHOCTH MPEJCTABIECHUN O MaTEMaTHKE KaK YHHBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIHMPOBAHUS SIBICHUNM U TMPOIIECCOB, UAEAX M METOJaX
MaTEeMaTUKH;

JI2 moHuMaHWe 3HAYMMOCTHM MaTEMATUKHU [JIi HAYYHO-TEXHUYECKOro Ipo-
rpecca, cOpMHUPOBAHHOCTh OTHOIICHHUSI K MaTEMAaTHUKe KakK K 4acTu oOliedesioBeye-
CKOM KYJIbTYpbl U€pe3 3HaKOMCTBO C MCTOPHEHM pa3BUTHUSI MAaTEMAaTHUKH, SBOJIOIUEH
MaTEeMaTHUYCCKUX UCH;

JI3 pa3BuTHE JIOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXEHUS,
AITOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
Ut Oyaymieit mpo¢eCCUuOHAIBHON NEITeIbHOCTH, JUIsl IPOIOJDKEHUSI 00pa30BaHUs U
caM0o0Opa30BaHMUS;

JI4 oBmanmeHre MaTeMaTUICCKUMHU 3HAHUSIMH U YMECHHUSIMH, HEOOXOMMBIMA B
MOBCEHEBHOM *KU3HU, JIJI1 OCBOCHUSI CMEKHBIX €CTECTBEHHO — HAYUHBIX JUCIUILINH
U TUCHUIUIMH MPO(PECCHOHATIBHOTO IUKJIA, IS MOJy4YeHns 00pa3oBaHus B 00JaCTsX,
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 YCHEIIHON MpodhecCnoHaNbHOM U 00LECTBEHHON AeATENb-
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-HCCIIeI0BAaTEIbCKON, MPO-
CKTHOH M IPYTUX BUIAX JEATCILHOCTH,

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

Memanpeomenmnulx:

M1 ymMmeHHe camMOCTOSITENBHO OMPEACNATh LENU JSSTEIBHOCTH U COCTaBISTh
IJIaHBI IESITEIbHOCTH; CAMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEK-
TUPOBATh JEATEIHLHOCTH, UCIOJIB30BATh BCEBO3MOXKHBIE PECYpPCHI ISl JOCTHXKCHUS
MOCTABJICHHBIX IIEJICH U peann3aluy IJIAHOB JEATEIbHOCTH, BHIOMPATH YCIEUTHBIC
CTPATETUH B PA3TUYHBIX CUTYAIIHSIX;

M2 ymeHue npoAyKTHBHO OOIIAThCA M B3aMMOJEHCTBOBATH B MPOLIECCE COB-
MECTHOHM JESITCIBHOCTH, YYUTHIBATh MO3WIHUUA JIPYTUX YYAaCTHUKOB JEATEIHLHOCTH,
s PexkTUBHO pazpeniaTh KOHPIUKTHI;

M3 BnajgeHue HaBBIKAMHU T03HABATEIBHOM, Y4E€OHO—MCCIIEIOBATEILCKOU U
MPOEKTHOM JeATEIbHOCTH, HaBbIKaMU pa3pellieHus npo0aeM; CHOCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajad, Mpu-
MEHEHHUIO Pa3JINYHBIX METO/IOB IMO3HAHMSI,;

M4 roTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHON MH(OpPMALIMOHHO- TIO3HA-
BaTEIHHOMN JESITEIIBHOCTH, BKIIIOUYasi YMEHUE OPHUEHTHUPOBATHCS B PA3JIMUHBIX UCTOY-
HUKaX WHGOPMAINK, KPUTUUECKHA OLICHUBATh W MHTEPIPETUPOBATH MH(OpMAIIHIO,
MOJIY9aeMYI0 U3 PA3IMYHBIX HCTOYHUKOB;



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 HE3HAHWS, HOBBIX MO3HABATEIBHBIX 3aa4 U CPEACTB ISl UX
JOCTUKEHUS,

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

npeomemHulx:

IT11 chopmupoBaHHOCTh TPEACTABICHUNA O MaTEMaTHKE KaK YacTH MHPOBOM
KYJbTYpbl U MECTE MATEMATUKHU B COBPEMEHHOM NUBWIM3AIMH, CIOCO0AaX OMUCAHUS
SABJICHUU PEaTbHOrO MUPA HA MATEMAaTUYECKOM SA3BIKE;

[12 chopMupoBaHHOCTH MPEACTABICHUA O MAaTEMAaTUYECKUX MOHATHUSIX Kak
BAKHEUIIINX MATEMATHYECKUX MOJEISX, MO3BOJISIIOIIMX ONMCHIBATh U M3y4daTh pas-
HBIC IIPOLIECCHI U SIBJICHUS; TOHUMAHUE BO3MOYKHOCTH AKCMOMATHUYECKOI'O 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 cTaHAApTHBIMHU NMPUEMAaMU PEIICHUS PALIMOHAIBHBIX U UPPALO-
HAJIbHBIX, TMOKA3aTEIbHBIX, CTECIEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHUW W HEpa-
BEHCTB, UX CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM, B TOM YHC-
JIe 7151 IOUCKA MYTH PEIIEHUs U WUTIOCTPAIIMU PEIICHUSI YPABHEHHUIN 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 BrageHMe OCHOBHBIMU MOHSTUSIMH O IUIOCKMX WM MPOCTPAHCTBEHHBIX I'€O-
METpUYECKUX (UTYypax, MX OCHOBHBIX CBOWCTBAX; CPOPMUPOBAHHOCTH YMEHHS pac-
MO3HABAaTh T€OMETPUUECKUEe (DUTYpPHI HA YEepTEkKax, MOJEIAX U B PEATbHOM MHPE;
MPUMEHEHUE M3YUYEHHBIX CBOMCTB TreOMeTpudecKux Guryp v Ghopmys sl PEeIICHHUs
r€OMETPUUECKHX 3a7a4 U 331a4 C ITPAKTUYECKUM COJIEPKAHUEM;

I17 copmupoBaHHOCTH MPEACTABICHUN O MpoIeccax U SBICHUAX, UMEIOITUX
BEPOSITHOCTHBI XAPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE,
OCHOBHBIX MOHSTHUAX DJEMEHTAPHOW TEOPUM BEPOSTHOCTEW; 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 JUCHUIIJINHBI
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.

KopHu, 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-
CSATHYHBbIE W HaTypajbHbIe Jorapudmel. [lpaBuna neiictuii ¢ norapudmamu. Ilepe-
XO0J1 K HOBOMY OCHOBAHHUIO.

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

IIpakTyeckue 3aHATHS

ApudmeTrueckue NEHCTBUS HAJ YMCIaMH, HaXOXKIACHHE MPUOIMKEHHBIX 3Ha-
YEHUI BEJIMYUH U TOTPENTHOCTEH BBIYMCICHHM (a0CONIOTHOW M OTHOCUTEIHHOM),
CPaBHEHME YHCIIOBBIX BBIPAKCHUU.

Brrunciienre u cpaBHEHHE KOpPHEH. BBIIOJIHEHUE PACYETOB C pAIUKaJIaMH.

Pemenne uppannoHaIbHBIX ypaBHEHUMN. HaxoXIeHHWe 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 OJHOTO0 OCHOBaHHUA K Jpyromy. Beluncinenue u cpaBHeHue Jsorapudmosn. Jlora-
pudMHUpOBaHUE U TOTEHLIMPOBAHUE BBIPAKEHU.

[TpuOnmkeHHbIe BHIYMCICHUS U PEIICHUs MTPUKIAIHBIX 3a/ad.

Pemenue norapupMuyeckux ypaBHEHHM.

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

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (YHKLUUNA B MPOU3BEIECHUE U
IIPOU3BENACHUS B CYMMY.

Tpuronomerpuyeckue ypaBHeHHsI U HEPaBeHCTBA

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

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

IIpakTuyeckue 3aHATHS
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 untepnperanus. [Ipumepsr QpyHk-
[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
¢pynkuun. O0paTHble TPUrOHOMETPHYECKUE PyHKIIUT

Onpenenenus GyHKUUN, X CBOMCTBA U IpaUKH.

[IpeoOpa3oBanusa rpadukoB. [lapannenbHblii mEepeHOC, CUMMETPUS OTHOCH-
TEJIBHO OCEH KOOPAUHAT U CUMMETPHS OTHOCUTEJIBHO Hadajla KOOPAUHAT, CUMMETPUS
OTHOCHUTENBHO NMPAMOU Y = X, PACTSIKEHHUE U CKATUE BIOJIb OCEN 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. [lpuknannpie 3a1ayn.

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

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnenoBarenbHOCTH. CriocoOBI 3aJjaHKsl U CBOMCTBA YMCIIOBBIX IMOCIIEIOBA-
TenabHOCTe. CyMMHpOBaHUE MocieqoBaTeNibHOCTEN. beckoHeuHo yObIBaromias reo-
METpUYECKasi IPOTPECCUs] 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 npou3BOJHON K HCClieqoBaHUIO (YHKIMI U MOCTpoe-
HUIO TPaPUKOB.

IIprmMepbl UCTIOJIB30BaHMS POU3BOAHON Ul HAXO0XKACHUS HAUITY4LIEro pemnie-
HUS B MPUKIAAHBIX 3a7adax. Bropas mpousBojHas, €€ reoMeTpUYecKuil u gusuye-
CKuii cMbIci. Haxoxkmenne ckopocTu i mpoliecca, 3aaanHoro Gopmyiioi 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, BBIUHUCICHUS YJICHOB
nocienoBatenbHocTh. [Ipenen nocnenoBaTenbHOCTU. beckoHeuHO yObIBaromas reo-
MEeTpUYEeCcKasi IPOrpecCus.

IIponsBonHas: MEXaHUYECKUN U T€OMETPUYECKUI CMBICI IIPOU3BOIHOMN.
YpaBHeHue kacatenbHON B oOmeM Buze. [IpaBuna u Gopmynsl auddepenunpona-
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
MHTErpaja K BIYUCICHUIO (U3MUECKUX BEJIMYUH U TUIOMIA/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 Ha MHOYKUTENH, 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. M300paxkeHne Ha KOOPAMHATHOW IIOCKOCTH MHO-
YKECTBA PEIICHUI YpaBHEHUU U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

[IpakTrueckue 3aHATHS

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

OcHOBHbIE IPUEMBI PEUIECHUS YpaBHEHUH. Pellienre 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, coueTaHuil. Pemienue 3aga4 Ha nepedop BapuantoB. @opmyna 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 TNIOCKOCTH 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. PopMysibl o0beMa I1apa U Mmiomaaun chephl.

[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.

Bekropei. Moayns 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 IPU 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 IPSMOM U IIJIOCKOCTBIO. T€opeEMbI 0 B3aUMHOM 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
MEXAY IJIOCKOCTSIMHU, MEKJIy CKPEIIMBAIOIUMUCS MPSAMBIMHU, MEX1Y 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 INPOCTPAHCTBE.
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, 3aJIaHHBIMU 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 3aJaHU MOYHO TMPEUIOAKUTH 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 IINTAHUPOBAHUE
[Tpu peanuzanuu coaepkaHusi o01E00pa30BaTEIbHON yUeOHON AUCITUTIIUHBI
OV .04 «Marematuka» B mpeaenax ocBoeHus I[IIIKPC makcumanbHas yudeOHas
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Harpyska oOy4arommxcsi cocrasisier 345 yacoB, U3 HUX ayauTopHas (00s3aTenbHas)
Harpy3ka o0y4Jarouiuxcs, BKIto4uas npakTudeckue 3ansatus, - 309 yacos.

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. IIpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE 26

4. KomOunaTopuka 25

5. KoopauHats! 1 BEKTOPBI 22

6. OCHOBBI TPUTOHOMETPUHU 35

7. @yHKUMU U TpaduKu 22

8. MHOTOIpaHHUKH U KPYTJIbIE Tea 30

0. Hauana maremMaTtnyeckoro aHaansa 30

10. MuTerpan 48

11. DneMeHThI TEOpUU BEPOSITHOCTH U MATEMATHYECKOU CTaTUCTUKHU 36

12. YpaBHeHUs U HEpaBEHCTBA 34

Hroro 309

Bueayoumopnasa camocmosamenvnan paooma

Ilpomesicymounas ammecmayus 6 gpopme IK3amena 36

Bcero 345

7. XAPAKTEPUCTHUKA OCHOBHbIX BUJIOB

AEATEJBHOCTU CTYAEHTOB

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH CTYAEHTOB (Ha
YPOBHE YueOHBbIX /IeiiCTBHI)

Beenenue O3HaKOMJIEHHE C POJIbI0 MATEMATHUKH B HAyKe, TEXHUKE, JKOHOMHUKE,
I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTHUAX U HpaKTHqCCKOﬁ JCATCIIBHOCTH.
O3HakoMJIEHHE € LEISIMH U 33JJadaMi U3YYeHHsI MaTeMaTHKU TIPH
ocsoennu npodeccuii CI10 u cnenmansuocteit CI10

AJITEBPA

Pa3zButue noHsaTHSI O
1295 (W) (5

BrimonHenue apupmeTHueckux AeWCTBUN HaJl YMCIaMH, coueTasl yCT-
HBIE U IMCbMEHHBIC IIPUEMBI.

Haxoxnenue npuOIMKEHHBIX 3HAUEHUN BEIMYMH M TMOTPEUTHOCTEN
BBIYUCIICHUH (a0COTIOTHOM M OTHOCHUTENBHOM); CpaBHEHHE YHCIOBBIX
BBIPAKCHUII.

Haxosxnenue omOok B mpeoOpa3oBaHUAX U BEIYUCIECHUSIX (OTHOCUTCS
KO BCEM IYHKTaM IPOrpaMMbl)

Kopnu, crenenu, jora-

O3HaKOMJICHHE C ITOHSITHEM KOpH n-u CTCIICHU, CBOMCTBaMH pagu-
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pudMbI

KaJIOB Y ITPaBUJIAMH CPABHECHMSI KOPHEH.

@opMyIIMPOBAHUE ONPENEIEHUA KOPHS U CBOKMCTB KOpHEW. Berumcne-
HUE U CPAaBHEHUE KOPHEH, BBINOJIHEHUE NPUKUIKUA 3HAYEHUS KOPHS.
[IpeoOpa3oBaHne YMCIOBBIX U OYKBEHHBIX BBIPAKEHUI, COIAEPKAILIUX
pasuKabl.

Beimonnenue pacueToB mo (opmynam, CoAepKalluM paauKaibl, OCy-
IECTBIISAs. He0OXOAUMBIE MOJACTAHOBKU M IpeoOpa3oBaHus. Pemenue
UPPALMOHAJIBHBIX YPABHEHUM.

O3HaKOMJICHHE C TOHATHEM CTEIIECHU C JEHCTBUTEIBHBIM I10Ka3aTEIIEM.
Haxoxnenue 3Hau€HHU CTENIEHH, HCIIONB3Ys TPU HEOOXOTUMOCTH MH-
CTPYMEHTAJIbHBIE CPENICTBA.

3anucpiBaHUE KOPHS N-U CTETEHU B BHJIE CTENEHU C JAPOOHBIM IMOKa-
3aTesieM U Hao0OopoT.

@opMyJIMpOBaHHUE CBOMCTB CTENECHEW. Bwluucienue creneHen ¢ pa-
LMOHAJIBHBIM II0KA3aTeJIEM, BBIIIOJIHEHUE INPUKHUIKM 3HAYCHUS CTe-
IIEHU, CPABHEHUE CTEIICHEH.

[TpeoOpa3oBaHue 4HUCIOBBIX U OYKBEHHBIX BBIPAXEHUH, COJEpKAIUX
CTEIIEHHU, IPUMEHSS CBOMCTBA. PellleHne mokasaTenbHbIX ypaBHEHUHN.
O3HakoMJICHHE C IPUMEHEHHEM KOPHEH U CTENEeHEW IpU BBIYUCICHUU
CPEIHUX, JIEJICHUH OTPE3Ka B «30JI0TOM CEUYECHUN». Perenne npukian-
HBIX 3a/1a4 Ha CJIOKHBIE IPOLEHTHI

[TpeobpazoBanue anre-
OpanyecKkuX BBIpaKCHUI

BremonHeHne mpeoOpa3oBaHUil BBIPAKECHUN, MPUMEHEHHE (OPMYII,
CBSI3aHHBIX CO CBOWMCTBAMU CTEMEHEH U JorapudmMoB.
Onpenenenre 00NACTH TOMYCTUMBIX 3HAYCHHH JIOTapH(PMHUYECKOTO
BbIpaxeHHs. Pemienue norapuMuueckux ypaBHEHUN

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIC TTOHATHS

W3y4yeHne paguaHHOrO METOAAa U3MEPEHUs YIVIOB BPALICHUS U UX CBsI-
31 C TpagycHON Mepoil. M300pakeHne yriioB BpalleHUs Ha OKPYKHO-
CTH, COOTHECEHUE BEJINYMHBI YIJIA C €70 PACIOJIOKEHHUEM.
dopmynupoBaHHE OMpPEICICHUI TPUTOHOMETPUIECKUX (DYHKIHHA AIist
YIJI0B MOBOPOTa M OCTPBIX YIVIOB NPSIMOYIOJIBHOTO TPEYrOJbHUKA U
00BsICHEHUE UX B3aUMOCBSI3H

OcHOBHBIC TPUTOHOMC-
TPUUICCKHUEC TOXKACCTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIAECTB IS BBIYUC-
JICHUS 3HAYEHUH TPUTOHOMETPUYECKUX (PYHKIMH IO OJHOM U3 HUX

ITpeoGpa3oBanus npo-
CTEHIINX TPUTOHOMET-
PHYECKUX BBIPOKCHUH

N3yueHre OCHOBHBIX (OPMYJI TPUTOHOMETPUU: (HOPMYJIIbI CIOKEHHUS,
yZBOEHUS, MpeoOpa3oBaHUsl CYMMBbl TPUTOHOMETPUUECKUX (PYHKIIMH B
IIPOU3BEICHUE U TIPOU3BEACHHUS B CyMMY U INPUMEHEHHE IIPHU BBbI-
YHUCJIEHUU 3HAUYEHUS! TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIIPOLLEHUS
€ro.

O3HakoOMJIEHHME CO CBOWCTBaMU CHMMETPUM TOYEK Ha €JUHUYHOMN
OKPYKHOCTHU M TPUMEHEHHE UX I BBIBOAA (hOpMYJI IPUBEIECHUS

IIpocreiimne TpUroHo-
METPUYECKUE YPABHEHUS

Pemenne no ¢popmynaM U TPUTOHOMETPUUECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUM.

[IpumeHneHne oOIIMX METOOB pEIIeHUs ypaBHEHHWHl (IpuUBeleHHE K
JUHENHOMY, KBaJpaTHOMY, METOJ PAa3JIOKEHUs HA MHOXKHUTEIH, 3a-
MEHBI IEPEMEHHON) NPU PENIEHUH TPUTOHOMETPUUYECKUX YpaBHEHHIH.

®YHKIMH, UX CBOUCTBA U TPAOUKU

DyHKIHH.
[ToHsiTHE O HEMPEPBIBHO-
CTH (QYHKIIMU

O3HaKOMJIEHHE C MOHATHEM MEPEMEHHOH, MpUMEpaMH 3aBUCUMOCTEN
MEXIY IEPEMEHHBIMU.

O3HakoMIIeHHE C TMOHATHEM Tpaduka, onpeneneHne MpUHaJIeKHOCTH
Touku rpaduky ¢yHkuuu. OnpeneneHue mo Gopmyliie mpocTeniiei
3aBHCUMOCTH, BHJa ee rpaduka. Beipaxkenue no ¢gopmyne ogHoi me-
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PEMEHHOI1 uepe3 Apyrue.
O3HakoMJieHHE ¢ ompeerneHneM (YHKIUU, (OPMYyITUPOBAHUE €TO.
HaxosxieHne o0J1acTu onpeieieHnst U 00JacTy 3HaYeHUH QyHKIUH

CgoiicTBa (hyHKIHH.
I'paduueckas unrep-
nperanus. [Ipumepst
(GYHKLHNOHATIBHBIX 3a-
BHCHMOCTEH B pealbHbIX
poueccax U sIBJICHUSX

O3zHakomIIeHHE ¢ pUMepaMH (PYHKIMOHAIBHBIX 3aBUCUMOCTEH B pe-
AIbHBIX MPOLIECCaX U3 CMEXKHBIX AUCLUIUIHH.

O3HakoOMJIEHHE C JIOKA3aTeNIbHBIMU PAaCCYKICHHSIMU HEKOTOPBIX
CBOMCTB JIMHEWHOW W KBaJApPaTUYHON (YHKIHH, MPOBEACHUE MCCIIENIO-
BaHMs JIMHEHWHOM, KYCOUHO-TMHEHWHOH, TPOOHO-JIMHEMHOW M KBajpa-
TUYHOU (YyHKIMI, nocTpoeHue ux rpadukos. [loctpoenue u yrenue
rpaduxoB Gyukuumii. MccrnenoBanue GyHKINN.

CocraBienue BUJ0B (pyHKIMIA O JAHHOMY YCJIOBHUIO, PELICHUE 3a/1a4
Ha 3KCTPEMYM.

Brimonaenune npeobpazopanuii rpaduka GyHKIUHA

CreneHHbIe, TOKa3a-
TeJbHBIE, JToTapuMHu-
YECKUE U TPUTOHOME-
Tpudeckue QyHKIUU.

Brerancnenne 3HaueHWi GyHKIUN M0 3HaYeHUIO aprymeHTa. Ompene-
JIEHHE TI0JI0KEHUS TOUKH Ha TpaduKe 10 ee KOOpJAUHATaM U Ha00O0pOT.
Hcnonb3oBaHue CBOMCTB (DYHKIMI Ui CpaBHEHUS 3HAUEHUI crerme-
Hel 1 JorapupMoB.

[Toctpoenue rpauKoB CTENEHHBIX U JIOTaPUPMHUUECKUX PYHKIIUH.
Pemenue noka3aTenpHBIX W JIorapu(MUYECKUX YpaBHEHHH U Hepa-
BEHCTB 110 U3BECTHBIM aJIFOPUTMAaM.

O3HakoMJIEHHE C TIOHATHEM HENpepbIBHON NepuoauuecKoi GyHkuuy,
(dbopMyIUpOBaHUE CBOMCTB CHHYCAa U KOCHHYCA, IOCTPOCHHUE UX Ipa-
(UKOB.

O3HaKOMJICHHE C TIOHATHEM FApMOHMUYECKUX KOJeOaHUM U puUMepaMu
rapMOHUYECKUX KOJEOaHUM Ul OMMCaHUs MPOLECCOB B (PU3MKE U
JOpyrux 00JacTsax 3HAHUS.

O3HakoMJIEHHE C TOHSATHEM pa3pbIBHOW MEPUOANYECKON (YHKIMH,
(GopMyJIMpPOBAHUE CBOMCTB TAaHI'€HCA M KOTAHI'€HCA, IOCTPOEHUE HX
rpaduKoB.

[TpumeHneHne cBOMCTB (QYHKIMI 1J1 CpPaBHEHUSI 3HAUEHUN TPUTOHOME-
TpUUYECKUX (YHKLUH, pelIeHHUs] TPUTOHOMETPUUYECKUX YPaBHEHUH.
BrinonHenune npeoOpa3oBaHusi rpauKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTenbHOCTHU

O3HakoMJIEHHE C TOHATHUEM YHCIOBOW IOCIIEN0BATENbHOCTH, CIIOCO-
0aMu ee 3a7aHMsl, BHIYUCICHUSIMU €€ YICHOB.

O3HaKoOMJICHUE C BBIYUCICHHUEM CYMMBblI OECKOHEYHOT'O YHCIOBOTO Ps-
Ja Ha TMpUMEpE BBIUMCICHHS CyMMbl OE€CKOHEYHO YOBIBaIoIIEH reo-
METPUUYECKON MTPOTPECCHH.

Pemenne 3agau Ha nmpuMeHeHue (HOpPMYNbI CyMMbl OECKOHEYHO YObI-
BAIOIIEH Fr€OMETPUYECKON TPOTrPECCHH

[TponsBoaHas u ee npu-
MEHEHUE

O3HaKOMJICHHUE C TOHATHEM ITPOU3BOIHOMN.

W3ydenue u GopMyInpoBaHHUE €€ MEXaHUYECKOTO U F€OMETPUUECKOTO
CMBICJIa, U3YYEHHUE allTOPUTMa BBIYUCIEHHS POU3BOJHON HA IPUMEpe
BBIYHCIICHHS] MTHOBEHHOW CKOPOCTH W YIJIOBOTO Kod(duimenrta xaca-
TEJILHOM.

CocraBreHre ypaBHEHUs KacaTeIbHOW B OOIIIEM BHJIE.

VYcBoenue mnpaBun aAud@epeHurpoBaHus, TAOMUIBI MPOU3BOTHBIX
AIIEMEHTapHbIX (DyHKUMH, npuMeHeHHe Ui auddepeHIpoBaHUSI
(GyHKLUH, cCOCTaBICHUs ypaBHEHUS KacaTeIbHOM.

N3ydeHue TeopeM O CBS3M CBOMCTB (YHKIMH U MPOU3BOJIHOM, (hop-
MYJIHPOBKA HX.

[TpoBeneHne ¢ MOMOIIBI0 MPOU3BOJHON McciIeqoBaHUs (YHKIUH, 3a-
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JaHHOH (hOPMYJIIOM.

VYcTaHoBIEHUE CBA3HM CBOMCTB (DYHKLIMH M MPOU3BOJHONM MO UX Tpa-
bukam.

IIpuMeHeHHe NPOU3BOJHOM Ui pELICHMS 3aJad Ha HaXO0XIACHUE
Hau00JIbIIEr0, HAUMEHBILET0 3HAUCHMsI U Ha HaX0XKJICHHE IKCTpeMyMa

[TepBooOpazHas u uHTE-
rpai

O3HakoOMJICHHE C TIOHSATHEM MHTErpasia u nepBooOpa3Hou.

W3yueHue npaBuiia BBIUMCIEHUS NEpBOOOpa3HO U Teopemsl HproTo-
Ha— JleitOHuma.

Pemenue 3ama4 Ha cBsA3b 11EPBOOOPA3HON M €€ NPOM3BOIHON, BBIUMC-
JIeHHE TIepBOOOPA3HOM 1Sl JaHHOW (HYHKIINH.

Pemenue 3agay Ha npuUMEHEHUE MHTErpaja AJs BbIUUCICHHUS (QU3U-
YECKUX BEJIWYMH U IUIONIAIeH

YPABHEHNMA 1 HEPAB

EHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuld HepaBeHnctBa
Y CUCTEMBI HEPABEHCTB C

JIBYMsI IEpEMEHHBIMU

O3HakoOMJIEHHE C MPOCTEHIIMMH CBEICHUSMHU O KOpHSX anreOpanye-
CKUX YpPaBHEHUH, NOHATHAMM HCCIEIOBaHHUSA YPABHEHUH U CUCTEM
YPaBHEHUM.

W3yueHne Teopur paBHOCUIIBHOCTH ypaBHEHUH U ee npuMeHeHus. [lo-
BTOPEHHE 3aITUCH PEIICHHsI CTAaHIAPTHBIX YPaBHEHUH, TPUEMOB IIPe0o-
pa3oBaHus YpaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHUIO.

3JIEMEHTbBI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEU U CTATUCTUKU

OCHOBHBIE TIOHATHS
KOMOWHATOPHUKH

W3yueHue npaBuia KOMOMHATOPUKM W IMPUMEHEHHE NPH PELICHUU
KOMOMHATOPHBIX 3a]1a4.

Pemenne KoMOMHATOPHBIX 3a7ay METOAOM Iepebopa U MO MPaBUIY
YMHOXKEHHUSI.

O3HakoMJIeHHE C TMOHATUAMU KOMOMHATOPUKU: Pa3MEUICHUSIMH, CO-
YEeTaHMSIMH, TEPECTaHOBKAaMH M (OpMyIaMH Il MX BBIYUCICHHS.
OOBbsicHeHHe M IpUMeHeHHe (GOopMyJl JUIsl BBIUMCIEHUS pa3MELeHHH,
MEPECTaHOBOK U COYETAHUH MPH PEIICHUH 3aad.

Osznakomiienue ¢ 6uHoMoM HbroToHa u TpeyronbHukom [lackans. Pe-
[IEHWE MPAKTUYECKUX 3a7ad C WCIOJIH30BAHWEM TOHSATHH M TIPaBUI
KOMOHWHATOPHUKH

DNEeMEeHTHI TEOPUH BEPO-
ATHOCTEU

H3y4eHne KIacCHYECKOTO ONPEICIIEHUS BEPOSTHOCTH, CBOMCTB BEPO-
ATHOCTHU, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenune npuMepoB BBIUMCIIEHUS BEPOATHOCTEN. Pemenne 3anau
Ha BBIYHCIIEHUE BEPOSATHOCTEH COOBITUI

[IpencraBnenue qaHHBIX
(TabnuIIbI, TUarpaMMBI,

rpaduxm)

O3HaKkoMJIEHHE C TPEJCTaBICHUEM UYUCIOBBIX JIaHHBIX U UX XapakTe-
PUCTHKaMHU.

Pemenne mpakTuueckux 3ajad Ha 0OpabOTKY YHMCIIOBBIX JIaHHBIX, BbI-
YHCJIEHUE UX XapaKTEPUCTUK

I'EOMETPUA

IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE

@opMyJIMpOBKAa U NPUBEIACHUE JT0KA3ATEIBCTB IPU3HAKOB B3aMMHOTO
PacCIoJIOKEHUS NPSAMBIX U IUIOCKOCTEU. Pacrio3HaBaHue Ha yepTexax u
MOJEIIAX PA3IMYHBIX CIIy4aeB B3aWMHOIO DPACIOJOKEHMS MPSAMBIX U
IIJIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX CyxaeHui. DopmynupoBaHue
ONpeeNeHUM, TPU3HAKOB U CBOWCTB NApAJUIENbHBIX WU NEPIECHIUKY-
JISIPHBIX IIJIOCKOCTEW, IBYTPAHHBIX U JIMHEUHBIX YIJIOB.

BeIlToNIHEHUE TTOCTPOEHHUS YIIIOB MEXAY INPSAMBIMH, HPSIMOW W IUIO-
CKOCTBIO, MEKy IIJIOCKOCTSIMU T10 OIIMCAaHUIO U PACllO3HABAaHUE UX Ha
MOJETISAX.

IIpuMeHeHre NPU3HAKOB M CBOMCTB PACIIOJIOKEHUS IPSIMBIX U IUIO-
CKOCTEH IIPH PELIEHNH 3a/1a4.

N300pa’keHre HAa PUCYHKAaX M KOHCTPYMPOBAaHHE Ha MOJEINSAX Iep-
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MEHIUKYJISIPOB M HAKIOHHBIX K IUIOCKOCTH, INMPSMBIX, MapajuleIbHbIX
TUIOCKOCTEH, YTIIOB MEXAY MPSMOU M TUIOCKOCTHIO U 0OOCHOBaHUE TIO-
CTPOCHHSL.

Pemenue 3aa4 Ha BBIYMCIIEHHE T€OMETPUUECKUX BeMYMH. OnuchiBa-
HUE PACCTOSHUS OT TOYKH JI0 IJIOCKOCTH, OT MPSIMOM 10 IUIOCKOCTH,
MEXy INIOCKOCTSMHU, MEXIY CKPELUIMBAIOLUIMMUCS NPSMBIMH, MEXIY
MIPOU3BOJIBLHBIMU (PUTYpaMH B IPOCTPAHCTBE.

@opMyJIMPOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX.
N3o00paxenne Ha yepTexkax U MOAEISAX PACCTOSHUS M OOOCHOBaHUE
CBOMX CyxJeHui. OmnpeneneHre U BBIUUCICHUE PAaCCTOSHUM B IpoO-
ctpanctBe. [Ipumenenue Gopmyn u TeopeM MIaHUMETPUU Jis pellie-
HUS 3a/1a4.

O3HakoOMJIEHUE C TOHATHEM IAPAJUIEIBHOIO IPOEKTUPOBAHUS U €r0
CBOMCTBAaMH.

[Ipumenenue Teopuu sl 0OOCHOBAHMS MMOCTPOCHUN W BBIYMCICHUM.
ApryMEHTUpOBAaHUE CBOUX CYKIEHUH O B3aMMHOM paCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX QUTYD.

MHoOrorpaHHuku

Onucanue M XapakTEpUCTUKA DPA3IUYHBIX BHJIOB MHOI'OI'PAaHHUKOB,
HEpEeYUCIICHNE UX JIEMEHTOB U CBOMCTB. M300paXkeHre MHOTOrpaHHU-
KOB U BBIIIOJIHEHUE [TOCTPOCHMS HA U300pPaKEHUAX U MOJIENSIX MHOTO-
IpPaHHUKOB. BplunciieHre TMHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTpaH-
CTBEHHBIX KOH(QUTYpaIHIX, apryMEHTHPOBAHNUE CBOMX CYXKIACHUH. Xa-
pPaKTepUCTUKA U M300pa)KCeHUE CEYEeHHUs, BBIYMCICHME IUIOIIAAeH Mo-
BepxHocTel. [locTpoenue mpocreiimux cedeHuit Kyoa, mpu3Msbl, Upa-
mubl. [Ipumenenue ¢akToB u cBeneHUH K3 miaHuMeTpun. O3HaKoOM-
JICHHWE C BUAAMU CUMMETPHUI B IPOCTPAHCTBE, (HOPMYIHPOBAHHE OTIpe-
JeNIeHU ¥ CBOMCTB. XapaKTEepUCTHKAa CUMMETPUM TeJ BpALICHUS U
MHOIOTpaHHUKOB. [IpuMeHeHue CBOWCTB CHMMETPHUM NpPU PELIEHUU
3aja4. Mcrnonb3oBaHue MPUOOPETEHHBIX 3HAHUN I UCCIIET0BaHUS U
MOJIEJIMPOBAHUS HECIIOXKHBIX 3a/1a4.

Tena u moBepxHOCTH
BpalICHUs

O3HakoMJIEHHE C BHJaMHU TeJ BpalleHus, GopMyIHupoBaHUE HX OIpe-
JIETIEHUI 1 CBOMCTB. POPMYIMPOBAHUE TEOPEM O CEYEHHUH IIapa IIoc-
KOCTBIO U MJIOCKOCTH, KacaTeNbHOU K cdepe. XapaKkTepucTuka u u300-
pa)K€HHE TeJl BpallEHUs, UX Pa3BEPTKHU, ceueHus. PelreHue 3agay Ha
IIOCTPOEHUE CEYEHUU, BBIYMCICHUE JJINH, PACCTOSIHUM, YIJIOB, IJIOIIA-
nei. [IpoBeneHune noka3aTeIbHBIX PACCYKICHUN NPU PEIICHUU 3a7ad.
IIpruMmeneHne CBOWCTB CUMMETPUM IIPU PEIICHUM 3ajad Ha Tejla Bpa-
mieHusi, kKomOuHanuio Ten. M300pakeHrne OCHOBHBIX KPYIJIBIX TET U
BBITIOJIHEHUE PUCYHKA I10 YCIOBHIO 3aJa4U.

N3mepenus B reomerpun

O3HakoMJIEHHE C TOHITHUAMH IUIOIAIN U 00beMa, aKCHOMAMU U CBOM-
cTBaMHU. PeleHue 3a1a4 Ha BBIUYMCIIEHUE TUIOMIAJIEH TUIOCKUX (QUTYp C
MPUMEHEHUEM COOTBETCTBYIOMIUX (HOpMYII U (DaKTOB U3 MIIAHUMETPHUH.
W3yueHne TeopeM O BBIUYUCIEHUH OOBEMOB MPOCTPAHCTBEHHBIX TeIl,
pelieHue 3aja4 Ha MpUMeHeHue GopMyi BbIUUCIeHHsS] 00beMoB. M3y-
yeHue QopMys I BBIYMCICHMS IUIOIIAZe MOBEPXHOCTEH MHO-
TOTPAaHHUKOB U Tell BpalleHus. O3HaKOMJIEHUE C METOJOM BBIYHCIIE-
HUS TUIOIIAJN MoBEepXHOCTH cepbl. Pemenue 3amau Ha BBIYHMCICHHE
IJIOIAJIEH TOBEPXHOCTH NPOCTPAHCTBEHHBIX TEIL.

KOOp,Z[I/IHaTBI H BCKTOPLL

O3HakoMJIEHHE C MOHATHEM BeKTOpa. M3ydyeHne nekapToBOW CHUCTEMBI
KOOPJMHAT B IIPOCTPAHCTBE, ITOCTPOEHHUE IO 3aJJaHHBIM KOOpAMHATaM
TOYEK U IUIOCKOCTEH, HaX0KAEHUE KOOPAUHAT TOYEK.

HaxoxeHrue ypaBHEHUN OKpPYKHOCTH, cepsl, miockocTH. Beruncie-
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HUE PACCTOSIHUI MEXy TOUKaMHU.

N3ydeHue CBOMCTB BEKTOPHBIX BEJIWYMH, MPABUJ PA3JIOKEHUS BEKTO-
POB B TPEXMEPHOM IMPOCTPAHCTBE, MPABHIJI HAXOXKIAEHUS KOOPIMHAT
BEKTOpa B MPOCTPAHCTBE, MPABUJI JICMCTBUI C BEKTOPaMH, 3aIaHHBIMU
KOOpJMHATAMM.

[IpruMmeHneHne Teopuu Npy PELICHUH 33724 Ha JEHCTBUS C BEKTOPAMHU.
N3yuenue cKalsipHOrO MPOU3BEACHUS BEKTOPOB, BEKTOPHOI'O ypaBHE-
HUS IPSAMOM U TIOCKOCTH. [I[prMeHeHne TeoOpuH Npy pEeLICHUH 3a-

Jlay Ha JEUCTBUS C BEKTOPAMM, KOOPAWUHATHBIM METOJ, NPUMEHEHUE
BEKTOPOB ISl BBIYMCIIEHUS BEIUYUH YIJIOB U PACCTOSHUM.
O3HakoMJIEHUE C J0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHHM O B3aUM-
HOM PACHOJIOKEHHUH MPSIMBIX U MNIOCKOCTEN C UCMOJb30BAHUEM BEKTO-
pOB.

8. YYHEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE TPOI'PAMMBI YYEBHOM JJUCITUTLINHBI
OV .09 <KMATEMATHUKA»

st ocBoeHust mporpammbl yueOHoM mucuuminabl OV J1.04.«MatemaTuka»
umeercsa B Hanmuuu B koimemke JKKX ATACY, peanusyromeM o0pa3oBaTelIbHYIO
nporpaMMmy cpefHero oomero oopazoBanus B npenenax ocBoenus [IIIKPC na 6aze
OCHOBHOTO 00111eT0 00pa30BaHus, Y4COHBIN KaOUHET.

[lomenmienne  kaOuHeTra  yAoBieTBopsieT  TpeOoBanusiM  CaHUTapHO-
AMUAEMHUOJIOTHYECKUX MpaBuil U HopMaTuBoB (Canllun 2.4.2 Ne 178-02) u ocHamieHo
TUTOBBIM O0OpPYJIOBAaHUEM, YKa3aHHBIM B HACTOSIIIUX TPEeOOBAaHMSIX, B TOM YHUCIE
CHEeUaIN3UPOBAaHHON y4eOHON MeOenbl0 U CpelcTBaMH O0y4YeHUsl, JOCTaTOYHBIMU
JUTSL BBIIIOJTHEHUSI TPEOOBAHU K YPOBHIO MTOJATOTOBKU O0OYYArOITUXCS.

B cocTtaB yueOHO-METOIMYECKOTO U MaTEPUAIBHO-TEXHUUECKOTO 00eCIIeueHus
nporpaMmbl yaeoHou nucruminabl OY J1.09.«MaremaTrkay BXOJISAT:

MobunbHOe aBTOMaTH3UpOoBaHHOE pabouee mecto HP Mini-101041073

MoOuIIbHBIN PKpaH Ha IITaTUBE

Lumien Master View 203x203 cm

MoobunbHbIN MyTbTUMEIUHBIN TpoekTop Panasonic PT- LC56E-000145

HacTeHHas jJocka — 1

CTOJI TpemnojaBaTens — 1

CTYJI npemnojaBaTes -1

mkad — 4

CTOJI ydeHUYeCKui — 15

cTyn yueanueckuit — 30

Crennsl- 3

9. PEKOMEHAYEMAS JINTEPATYPA
OCHOBHbIE HCTOYHHUKH:
1. bammakoB M. U. Marematuka 10 knacc: yueOnuk ans 10 kmacca. — M:
«Axanemus», 2015. — 304 c.
2. bammakoB M. U. Matematuka 11 knacc: yueOnuk ansa 11 kmacca. — M:
«Axanemus», 2015. — 320 c.
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JlonoJIHUTEIbHbIE HCTOYHUKH:

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

2. Aranacsn JI. C., byry3oB B. ®@. I'eometpust 10- 11 knacc: yuyeOHUK aiist
obmeoopazoBar. yupexaeHuii. — M: «IIpocsemenuey, 2014. — 255c.

3. Cnupuna M. C. [TuckpeTHasi 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. U. Marematuka: y9eOHHUK IJIs CTYI. YUPEKICHUU CPEI.
npo¢. oOpazoBanus - M.: «Akagemusi», 2015. — 256 c. [DnexkrpoHHsbIit pecypc] Pe-
xum noctyna http://www.academia-moscow.ru/reader/?id=165141

5. bammakoB M. U. Maremarnka 10 kmnacc: yueOnuk mns 10 xmacca. — M:
«Axagemusi», 2015. — 304 c. [DnekrponHslii pecypc] Pexum noctymna
http://www.academia-moscow.ru/reader/?id=55644

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

Iepuoanueckue n3nanus (B oudamorekax AI'ACY):
1. Hayxka u oOpazoBanue 2016r., 2017r.
2. IlepBoe centsiOpsa. Maremartuka 2016r., 2017T.

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