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1. TACIIOPT PABOYEM ITPOTPAMMBI YYEBHOM AU CHUIIIUHEI
MATEMATHKA.

1.1. O6racTs NpIMEHEHH POrPAMMBI:
PaGouas nporpamma o61meo6pasoBaTenbHOR yueOHOM muctummab «MaTeMaTHKay OpeHa3HAuCHA

ATl U3YUCHUS MaTeMaTUKU B IPOYECCHOHATBHBIX 00Pa30BaTENbHEIX OPraHM3AHAX, PEATH3YIOUHX

00pa3zoBaTeNIbHYIO IPOrpaMMy CpeHero obiero obpasopanus B mpeaenax ocsoenus [1IICC3 CITO

Ha 6ase ocHOBHOTO 061Iero o6pazopanus 1o creruansocTa CI1O TexHmIeckoro nmpoduis
11.02.01 «PagmoanmaparocTpoenne.

1.2. MecTo y4eGHON IHCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOJTOTOBKH CIIEHHAINCTOB
CpeJHero 3peHa:
YuebHast puciumiuHa «MaTemaTukay sIBIseTcs y9eOHBIM MpeAMETOM O0OA3aTeNbHOH MpEIMETHOM
obnactu «Matematuka n nadopmaruka» ®I'OC cpemnero ob6uero 06pa3oBaHMs.
Yyebnas qucnunmsa «MareMaTikay u3ydaetcs B 061eo6pazoBaTebHOM IHKIe yUeGHOTO ILTaHa
HIICC3 CIIO Ha 6a3e 0cHOBHOTO 001ero 0Gpa3OBaHUs U ABJIAETCA TPOQIIHHON JHCIHMILTHHOM.
1.3. Mean u 3aga4u y4eGHOM MHCHMIUIMHBI — TPeGOBAHUS K Pe3y/IHTATAM OCBOEHMS ydeGHOit
AUACUMIIIMHBI:
Cognepxanme MporpaMMbl HAIIPABJIEHO HA JOCTHXKEHAE CIETYIONIIX Heei:
- obecnieuenue chOpPMHPOBAHHOCTH IIPEICTABIEHHH O COMUATBHBIX, KyIbTYPHBIX K HCTOPHIECKHX
(axTOpax CTAHOBIIECHHS MaTEMATHKHY;
- obecrieuenne cOPMHUPOBAHHOCTH JIOMHYECKOTO, AFOPATMAYECKOTO M MaTEMAaTHIECKOTO
MBIIIICHHUS;
- obecnieyenne chOPMHPOBAHHOCTH YMEHHUI NIPAMEHSIT MOIyYeHHEIE 3HAHUS TIPU PeLIeHAHN
Pa3IMYHBIX 33]1a4;
- obecneyenue chOPMUPOBAHHOCTH NIPEICTABIICHUN O MATEMATUKE KaK YaCTH OOIIeUeI0BeYeCKOit
KyIbTYpHhl, YHUBEPCATBHOM S3BIKE HAYKH, NO3BOJISAIONIEM ONUCHIBATh H H3YYaTh PealbHbIC NPOHECCH
¥ SIBJICHUSI.
OcBoenne cozepixanys yIeOHOM MUCIUIUTHHEI 00ECeYNBAET NOCTUKEHHE CTYIEHTAMHE CIIELYFOIIHX
pe3yIbTATOB:
JIMYHOCTHBIX:

— copMHpPOBAHHOCTD IPENCTABICHUI O MATEMATHKE KaK YHUBEPCAILHOM S3BIKE HAYKH,
CpPEICTBE MOJENHNPOBAHUS SBICHUHN U IPOIIECCOB, UALSIX M METOJIaX MAaTEMaTHKH;

— IOHHMAaHHE 3HAYMMOCTH MaTeMaTHKH JUI HayYHO-TEXHHYECKOro Iporpecca,
c)OpMUPOBAHHOCTE OTHOINEHHS K MATEMATHKE KAK K YacTH OOIIEUEIOBEYECKON KyIbTYPHI Yepes
3HAKOMCTBO ¢ HCTOPHEH pasBUTHSI MaTeMaTUKHU, SBOTIONNEH MaTeMaTHUECKUX HICH;

— Pa3BHTHE JIOTHYECKOTO MBILIUIEHHS, IPOCTPAHCTBEHHOIO BOOOPAXKEHUS, aFOPUTMHUYECKOH
KyIBTYPbI, KPHTHYHOCTH MBIILTICHHUS HA YPOBHE, HEOOX0IUMOM Ui Oy ry1ei mpodeccHoHaNbHON
JEATENBLHOCTH, I HPONOIDKEHUS 00pa3oBaHus ¥ caMo0Opa30BaHMS,;

= OBJIAJICHHE MaTeMAaTHYECKUMU 3HAHUAMM ¥ YMEHHAMH, HEOOXOMMMBIMY B TIOBCETHEBHOM
YKHM3HHM, IJI1 OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCIMIUIMH ¥ TUCIUIUIMH
1po(eCCHOHATBHOTO LKKIIA, IS OIyYeHus 00pa3oBaHus B 00JIaCTsX, HE TPeOYIOUHX yIiTyOIeHHOH
MaTeMaTU4ecKOoit OArOTOBKY;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha NIPOTSKEHUH
BCEH XXM3HM; CO3HATEIBHOE OTHOIIEHHE K HEPEPHIBHOMY 00pa30BaHMIO KaK YCJIIOBHIO yCHEIIHOH
IpohecCUOHALHOM U O0IIECTBEHHON ACATEILHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTD K CaMOCTOSTEIHHOH TBOPYECKOH M OTBETCTBEHHOH JEATENBHOCTH;

— TOTOBHOCTH K KOJUIEKTHBHOH paboTe, COTPYTHHYECTBY CO CBEPCTHUKAMH B 00pa30BaTENbHOM,
06IIECTBEHHO TOJIE3HOM, yueOHO-UCCIEA0BATENIBCKOM, TPOSKTHOM M APYTUX BHIAX JEATEIBHOCTH;

— OTHOLIEHHUE K IPOPECCHOHATHHON AEATETPHOCTH KaK BO3MOXKHOCTH y4aCTHs B PEIICHHH
JIMYHBIX, 0OINECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIHOHABHBIX TPOOIIeM;

METANPEIMETHDIX:
— YMCEHHE CaMOCTOATCIIBHO ONPEACIATE HEIIU ACATCIBPHOCTH H COCTABIIATE IJIaHBl AEATCIIBHOCTH,
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CaMOCTOATENBHO OCYIIECTBIIATH, KOHTPOIUPOBATE U KOPPEKTHPOBATE ACATEILHOCTD;, HCIIOIB30BATh
BCE BO3MOXHBIE PECYPCHI AN HOCTIKEHUS [IOCTABICHHBIX TIETIeH U peann3aliy IIaHoB
AEATENBHOCTH; BHIOMPATh yCIEIIHBIC CTPATEIUH B Pa3IM9HBIX CHTYAIHIX;

— YMEHHE IPOJYKTHBHO OOLIAThCS B B3aHMOICHCTBOBATE B POLECCE COBMECTHOM AEITEIHHOCTH,
YUUTBIBATH NO3UUMHA IPYTHUX YYaCTHHKOB NEATCIBHOCTH, 3QDEKTUBHO pa3peiiaTh KOHQIMKTEL,

~ BIAJCHHC HABBIKAMH TTO3HABATENLHOM, Y4eOHO-HUCCIEIOBATENHCKOM H IPOEKTHOM
AeATENBHOCTH, HABBIKAMHU Pa3spelleHus IpooyieM; CIOCOOHOCTh U TOTOBHOCT K CAMOCTOATENBHOMY
IIOUCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3aa4, HPUMEHEHHIO Pa3IMYHBIX METOI0B ITO3HAHNS,

— TOTOBHOCTbH ¥ CIIOCOOHOCTB K CaMOCTOATENbHOM HH(OPMAIIMOHHO-[I03HABATEILHOM
ACATEIBHOCTH, BKIIOYAs YMCHUE OPHCHTHPOBATHLCS B PA3IHYHBIX UCTOYHUKAX HH(pOpMAIHK,
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATE HHGOOPMALHIO, ONYIACMYIO H3 PA3IMUYHbIX
UCTOYHHKOB;

~ BJIQJICHME A3BIKOBBIMU CPEICTBAMU: YMEHHUE SCHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY
3PEHUsL, HCII0Ib30BATh a1€KBATHBIC S3BIKOBhIE CPEICTRA;

= BIJIQJICHNE HABBIKAMH [TO3HABATENBHON pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBIH U
MBICTIMTEIIPHBIX IIPOIECCOB, HX PE3YABTATOB X OCHOBAHHI, IPAHMIL CBOEIO 3HAHNS ¥ HE3HAHUS, HOBBIX
NI03HABATENIBHBIX 3a/1a4 U CPENCTB JUIS HX JOCTHKECHIS,

— IENCYCTPEMIICHHOCTS B TIOMCKAX M IPHHATHH PEIIeHUH, Co0Opa3suTeIbHOCTD ¥ HHTYMIIU,
Pa3sBUTOCTD NPOCTPAHCTBEHHBIX IIPEACTABIEHHH; CIIOCOOHOCTH BOCIIPUHUMATE KPacoTy ¥ FapMOHHIO
MHpa;

IpeXMETHBIX:

Onemenmobl meopuu MHONCECME U MAMEMAMULECKOT T02UKY

- OnepupoBaTh NOHATHAMHE: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA, IIOAMHOKECTBO,
nepecedeHue U 00beIMHEHIE MHOKECTB, YHCIOBBIE MHOXECTBA HAa KOOPAMHATHOM MPAMOii, 0TPE30K,
UHTEpBA, NOXYHHTEPBAJ, MPOMEKYTOK C BBIKOJIOTOH TOUKOH, rpadudeckoe npencTaBieHne
MHOKECTB Ha KOOPIUHATHOH IUIOCKOCTH;

- ONIEPUPOBATH IMOHATUAMU: YTBEPXKICHHUE, OTPULIAHUE YTBEPKICHHUS, HCTUHHEIE U JIOJKHBIE
YTBEPXKACHUSL, IPHYMHA, CIICICTBHIE, YACTHBIA CIydal 00IIEro yTBepIKACHUS, KOHTPIIPUMED;

- IPOBEPATH IIPUHAIEKHOCTD SIEMEHTa MHOXKECTBY;

- HAXOIUTD NepeceveHue u 00be IMHEHUE MHOXKECTB, B TOM YHCIIC IPECTABIEHHBIX TpaQUuuecKy Ha
YHCJIOBOH NPAMOH ¥ Ha KOOPIUHATHOM ITOCKOCTH,

- IPOBOJHTH TOKA3aTCIIbHBIC PACCYKAEHMUS U1 0OOCHOBAHMS HCTHHHOCTH yTBEPIKICHHI.

Yucna u evipasicenus

- CBo6GOIHO ONEpUPOBATh HOHITHAMU: LIEJ0E YHCIIO, TETUMOCTD YUCEN, OOBIKHOBEHHAS APOOH,
ACCATHYHAS NpoOb, PallMOHATBHOE YKCIIO, IPUOITMIKEHHOE 3HAYEHHE YHCIIA, YaCTh, JOJIS, OTHOIIEHHE,
IIPOLIEHT, IOBBIEHHE Y IIOHIKEHUE Ha 33JaHHOE YHCIIO IPOIIEHTOB, MACIITAa0;

- IPUBOIUTDH IIPUMEPEI YUCETI C 3aJJaHHBIMU CBONMCTBAMH JETMMOCTH;

- OTIEPUPOBATH OHATHAMH: JIOrapu(M YHCIIa, TPHTOHOMETPHUYECKAS OKPY)KHOCTh, PaIHaHHas 1
rpagycHas Mepa yriia, BeJIMYMHA YIiia, 3aJaHHOTO TOUKOH Ha TPHrOHOMETPHUYECKOH OKPYXHOCTH,
CHHYC, KOCHHYC, TAHT'€HC ¥ KOTAHTCHC YTJIOB, HIMEIOIIMX IIPOM3BONIBHYIO BEJIMUKHY, YHCTIA € | ;

- BBIIOJIHATE apH(pMeTHIecKHe JeHCTBHUS, COUeTast YCTHBIE ¥ NUCHMEHHBIE IPHEMBI, IIPUMEHSA IIPU
HEe00XOIMMOCTH BEIYHCIUTENLHBIE YCTPOHCTBA;

- HaXOJMTh 3HAYEHMUsI KOPHS HaTypaJIbHON CTEIICHH, CTETIEHH ¢ PAIlHOHATBEHBIM II0Ka3aTeNeM,
norapradMa, UCIIONB3Ys IIPU HEOOXOAUMOCTH BHIUUCIIHTENBHEBIE YCTPOUCTBA;

- TI0JIL30BATELCS OLIEHKON ¥ MPUKUIKOMN PH NMPAaKTHIECKUX pacyueTax;

- IPOBOJMTS 110 U3BECTHHIM (GOpPMYNIaM U IpaBuiiaM Ipeodpa3oBaHusi OYKBEHHBIX BbHIpOKEHHH,
BKJIIOYAIOIIMX CTENICHH, KOPHH, JIOTapu()MBI U TPHTOHOMETpHYeckre (yHKIHMY;
- HaXOJWMTh 3HAYECHHUS YHUCIIOBBIX M OYKBEHHBIX BBIPAXKEHUHM, OCYIIECTBISIS HEOOXOTUMBIE
NOJCTAaHOBKH U IPe0Opa3OBaHus;

- H300PaKaTh CXEMATHIECKU YTOJI, BEJIMYMHA KOTOPOTO BEIpaXKEHa B IPpajiycax WM pajuaHax;

- HCTIOIB30BaTh [IPH PELUCHUH 3a/1a4 TaOIuHbIe 3HAUYEHHS] TPUTOHOMETPHYCSCKHUX (PYHKIMH yTioB;
- BBUIOJIHATE [IEPEBOJ BEJIMUMHEI YIJIa U3 PaJUaHHON MepPhI B TpaLyCcHyIO 1 00paTHO.



Ypaenenus u nepasencmea

- Peliats panuoHaneHele, OKa3aTeIbHbIe i TOTapUPMUYECKHE YPABHEHUS U HEpPaBEeHCTBA,
IPOCTEHIIINE HPPALHOHAIILHEIE ¥ TPHTOHOMETPHYECKUE YPABHEHHUS, HEPABEHCTBA U MX CHCTEMBL

- HCHIOJIb30BATh METOBI PELIICHUS YPAaBHEHHHA: IIPUBEICHUE K BHIY "TIPOU3BEICHUE PABHO HYJIO" HIH
"4acTHOE PaBHO HYJIIO", 3aMeHa NepEMEHHEIX;

- HCII0JIb30BAaTh METO/] MHTEPBAJIOB VISl PEIUCHHS HEPABEHCTB;

- HCIIOJIB30BATh rpadudeckuit METO/ Uis HPHOIMKEHHOTO PEIIEHNS YPABHEHHMI H HEPABCHCTE;

- B300paxXaTh Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOKECTBO PEIeHHMil POCTEMIINX
TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB;

- BBIIOJIHATh OTOOP KOpHEH ypaBHEHUI WM PellleHrii HepaBeHCTB B COOTBETCTBHH C
JONIOJTHATENBHBIMH YCAOBUSIMU M OTPAHHYEHUSIMH.

Dynryuu

- OnepHpoBaTh NOHATHSMM: 3aBUCUMOCTD BENIMYMH, QYHKIHUS, apTyMEHT H 3HaueHuHe GyHKIHH,
0011aCTh ONIpE/ENIeHHs i MHOMKECTBO 3HAUCHUH (QyHKIWMH, rpaduK 3aBHCHMOCTH, IpaduK (QYHKIHMH,
HyJ11 QYHKIHMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHME HA YHCIOBOM MPOMEIKYTKE, YObIBAHHUE
Ha YHCJIOBOM IIPOMEXKYTKE, HauboIbIIee N HAUMEeHbIIee 3HaueHne QYHKIMA Ha YHCIIOBOM
IPOMEXKYTKE, IEPHOAMIECKad (PYyHKIHUS, IEPUO, YETHAS U HeueTHasd (PYHKIIMH;

- OIIEPHPOBATH MIOHATUSIMU: TIPAMAst ¥ 06paTHAs IPONOPUHOHATBHOCTD, TUHERHAA, KBaApaTHYHAS,
norapupmMudeckas 1 nokasaTenbHas GYHKIHH, TPUTOHOMETpUYECKHe (YHKIHH;

- OIIPE/IeSITh 3HaYeHHE (PYHKIIMHM 10 3HAYCHUIO apryMEHTa IPH Pa3IHYHbIX CI0co6ax 3aIaHus
byHKUUH;

- CTPOMTE TPahUKH U3YUYSHHBIX (YHKIIMIA,

- OIIMCHIBATH 110 Ipad)MKy U B IPOCTEHIIMX Cliydasx mo GopMyJie IIOBEJEHHE U CBOHCTRA GYHKIHIA,
HaxoJUTh 110 rpaguKy QyHKIMH HanboIbIINE ¥ HAMMEHBLINE 3HAYCHHUS;

~ CTPOUTH 3CKU3 Tpaduka QYHKIMH, YIOBIETBOPSIOLIEH IPUBEIECHHOMY HabOpy yCIOBMi
(IpOMeXYTKH BO3pacTanHs/yObIBaHus, 3HAYCHUE QYHKIMHU B 3a1aHHOM TOUKE, TOUKH 3KCTPEMYMOB,
ACHMIITOTHI, HyJTH ()YHKIHH U T.11.),

- pelaTh ypaBHEeHUS, IIPOCTEHIIME CHCTEMBI YPaBHEHHM, HCTIONB3YsI CBOMCTBA PYHKIMHI U HX
rpa¢ukos.

Onemenmul MAmMeMamu4ecKo20 aHaiu3a

- OnepupoBarh MOHATHAMH: IPOU3BOIHAS (YHKIMH B TOUKE, KacaTebHas K rpaduKy GyHKITHH,
IIPOU3BOAHAS (PYHKIIHH;

- BEIYHMCIIITH TPOU3BOAHYIO OJHOYIEHA, MHOTOWIEHA, KBAIPATHOTO KOPHS, IPOU3BOAHYIO CYMMEI
byHKIHi;

- BEIYHCIIATD POU3BOAHBIC 3JIEMEHTAPHBIX QYHKIMH U UX KOMOMHAIIMHN, HCTIONB3YS CIPAaBOYHbIC
MaTepuabl;

- HCCIIeTOBATh B MPOCTEAINNX Cllydasx GYyHKIMH Ha MOHOTOHHOCTD, HAXOAUTh HAauOOJIbIIHNE 1
HaMEHBIUME 3HAYEHUS QyHKLUH, CTPOUTE rpapuKH MHOTOWICHOB U HPOCTEMIINX PAMOHATBHEIX
byHKUMH ¢ HCHONB30BAHHEM alTiapaTa MATEMATHYECKOTO aHAIM3A.

Cmamucmuka u meopus 6eposamnocmet, 102uKa u KOMOUHAMOPUKA.

- FimeTs mpescTaBleHHE O JUCKPETHBIX W HETPEPHIBHBIX CAYYalHbIX BEJIMYAHAX U PACHIpeNeIeHUsIX, O
HEe3aBUCHUMOCTH CIIyJalHbIX BEJIHYUH;

- UMETH MPEJICTABICHUE O MATEMATUIECKOM OXKHJAHUHU U TUCIIEPCUH CITyYaHBIX BEITMYHH;

- AIMETB MPEJCTABICHHAE O HOPMAIBHOM PACIIpe/Ie/ICHUH W IPAMEPax HOPMaIbHO PaCIPENEIICHHBIX
Cly4alHbIX BEIMYHMH;

- IOHUMATE CYTh 3aKOHA OOJIBLIMX YUCEN U BEIOOPOYHOTO METO/Ia H3MEPEHHS BEPOSITHOCTEH;

- IMETh IPECTaBIeHHE 00 YCIOBHOM BEPOSTHOCTH M O HOJIHOI BEPOATHOCTH, IPAMEHSTH HX B
peLICHUH 3aay;

- HMETB IPEICTABIEHHE O BAXHBIX YACTHBIX BUJAX PACIIPEISSICHUH U MPHUMEHSTE UX B PEIICHUH
3ajady;

- HMETH MPEJCTABICHUE O KOPPEISIIUI CITyJalHbIX BEIMYMH, O IMHSHHOW PErpecCHH.

Texcmoswvie 3a0auu



- Pemmats 3424 pa3HBIX THAIIOB, B TOM YHUCJIE 33Ja41 [HOBBIIICHHOMN TPYAHOCTH,

- BBIOMPATH ONTUMANBLHEI METOJ PEIIeH s 3a/[A41, PACCMATPUBAS PA3TUYHBIE METOBI,

- CTPOHUTD MOJIEIIb PELIeHNs 3a/1a4H, IPOBOAUTH I0Ka3aTeIbHbIE PACCYKICHHUS;

- pemarh 3aja4u, Tpedyrolue nepebopa BapHaHTOB, IIPOBEPKH YCIOBHH, BEIGOPA ONITHMATEHOTO
pesyibTara;

- AHAIM3UPOBATh U MHTEPIIPETHPOBATD PE3YNHTATLI B KOHTEKCTE YCIOBHS 3aJ1aui, BHIOUPATh PELICHUS,
He IPOTHBOPEYAIAE KOHTEKCTY;

- IEPEBOUTD IIPH PELICHHUH 3a4aui MHGOPMALHIO U3 OAHOM (OPMBI B IPYTYIO, UCIOB3Ys IIPH
HEOOXOUMOCTH CXEMBI, TaOJIHUIB], TpadhUKH, JHArPAMMBL.

I'eomempusn

- OrtepupoBaTh MOHATHAMHE: TOUKA, IIPSIMasi, ILIOCKOCTE B POCTPAHCTRE, HAPaIEIbHOCTD I
NEPIECHAMKYIAPHOCTD NPSAMBIX H INIOCKOCTEH;

- HPUMEHSATE AJI PEIICHUS 3a/1a4 F€OMETPUYECKHE (DaKThI, €CIIH YCIOBHS NPUMEHEHHMS 33JaHbI B
SIBHOH (opme;

- peluaTh 334y Ha HaXOX/ICHUE T€OMETPHYECKHX BEJIMYMH 10 00pa3liaM HITH aJlTOPHTMAaM;

- Jienath (BBIHOCHBIE) ILIOCKHE YSPTEKHU U3 PHCYHKOB OGBEMHBIX (QHIYp, B TOM YHCIIE PHCOBATh BHII
CBEPXY, COOKY, CTPOUTE CEUECHHsT MHOTOIPAHHUKOB;

- U3BJIEKaTh, HHTEPIPETUPOBATH U IIPEOOPA30BEIBATE HHPOPMAIIHIO O FTeOMETPHUECKUX (PUIypax,
IPEICTABICHHYIO Ha YepTeikKax;

- IPUMEHATh T€OMETPHYECKUE (PAKTEL VIS PEUICHHSI 3a/1a4, B TOM YKCIIE IIPEAIOIArafOX HECKOIBKO
JIIarOB PEICHHUS,

- OIIHCBIBATE B3aUMHOE PACIIOIOKEHHE IPSMBIX U IIOCKOCTEH B IIPOCTPAHCTBE,

- (hopMyIHpPOBATH CBOMCTBA W IPU3HAKK (HIYD;

- JOKa3hIBATh TEOMETPHUECKUE YTBEPIKICHHUS,

- BIaZIeTh CTaHAPTHOH KlaccubUKaLueil IpocTpaHCTBeHHBIX GUryp (IHUpaMUILL, IPH3MEL
napajuielIenunenl);

- Hax0UTh 00bEMBI U IUIOIIANH IIOBEPXHOCTEH reOMETPHUYECKHIX Tl ¢ IPUMEHEHHEM (hOPMYIL;

- BBIYMCJIATH PACCTOSHHUS M YIJIbI B IIPOCTPAHCTRE.

Bexmopur u koopOuramel 6 npocmpancmee

- OnepupoBarh NOHATUSAMH JEKapTOBEI KOOPIUHATHI B (POCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPA, YTOJl MEXIY BEKTOPaMH, CKATSIPHOE MTPOM3BEICHUE
BEKTOPOB, KOJIMHEAPHBIE BEKTOPHI;

- HaXOJMTh PACCTOSHUE MEXY ABYMS TOYKAMU, CYMMY BEKTOPOB M MPOU3BEJICHIE BEKTOPA HaA YHCIIO,
YTOJI MEXTy BEKTOPaMH, CKaJIIPHOE IIPOU3BEACHNE, PACKIIa(bIBATh BEKTOP IO ABYM HEKOJUTHHEAPHBIM
BEKTOpaM;

- 33J1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM cHCTEME KOOPIUHAT;

- pemarth NpoCTEHINNe 3a1a4l BBEACHUEM BEKTOPHOT0 Gazuca.

Hemopus mamemamuxu

- IlpencraBisTh BKJIa] BBIOAIOIINXCSI MATEMATHKOB B PA3BUTHE MATEMATHKK ¥ HHBIX HAYYHBIX
oOnacrett;

- ICHMMATB POJIb MaTeMaTHKH B pa3BUTUH Poccuu.

Memoovr mamemamurxu

- Mcnonp30BaTh OCHOBHBIE METOJIBI JOKA3aTENBCTBA, IPOBOAUTH JOKA3aTEIHCTBO M BBIIOIHATE
OIIPOBEPKEHUE;

- IPAMEHATh OCHOBHBIC METOMBI PEIICHHS MATEMAaTHUCCKHX 33124,

- HA OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPHPOIE XapaKTepH30BaTh KPacoTy U
COBEPIUEHCTBO OKPYKAXOLIET0 MUPa M IPOM3BEICHUH HCKYCCTBRA;

- IPUMEHATH NPOCTEHINE NPOrPaMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI IIPH
pELIEHUH MaTeMaTUYECKHUX 3a/1aY.



2. CTPYKTYPA ¥ COAEPKAHUE YYEBHON JUCIUATIIVNHEI

2.1. Ob6bem yuebHoll AMCIUNIHEG M BUABI y4eGHOI paboTh!

Bun yueGHO# paboTsI

Obvem yacos

O6nem o6pazoBaTebHOI NPOrpaMMbl y4eGHOI JHCHHNIMHbI 351
B TOM YHCJIE:

TEOpETHYECKOE 00YyUeHHE 78
1aboparopHbie paboThI -
IPAKTUYECKUE 3aHATUA 156
UHIMBUIYAIBHBIN IPOEKT -
KOHCYJIBTAIIIH -
camocTosTeNnbHas pabora o0ygaromerocs (BCero) 117

HpOMe)KyTO‘lHaﬂ ATTECTALIMA: IK3AMECH
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3. XAPAKTEPACTHUKA OCHOBHBIX BUJIOB YUEEHOM AEATEJIBHOCTH

Cogep:xanne XapakTepucTHKA OCHOBHBIX BHIOB JeSITeJILHOCTH CTYIeHTOB(HA
o0yueHus YPOBHE Y4eOHBIX AeiiCTBHIT)
Bpenenue O3zHakoMIIEHHE C POJIBIO MATEMATHKH B HAyKE, TEXHUKE, SKOHOMHUKE,

MH(OPMAIUOHHBIX TEXHOJIOIUAX U IPAKTHYECKOH eSTeIbHOCTH.
O3naKoMIICHHE C LIETISMH ¥ 3a]1a4aMy H3ydeHHs MaTeMaTHKA OPU OCBOCHUH
crermansuocteit CIT0.

AJITEBPA

Pazsurne nonarus o
quee

Brmonsenne apudMeTHUeCKUX AeHCTBUM HAT YHCIAMH, COYETast YCTHbIE U
OHCHMEHHBIE IPUEMBL.

Haxoxenue npuOITImKeHHBIX 3HAYCHUH BEJIMYMH U IIOTPELIHOCTEH
BBIYHMC/ICHUH (aOCOMIOTHOH U OTHOCHTENBHOM); CPABHEHUE YHCIIOBBIX
BBIPAXKEHUHN.

Haxoxnenne omuOoK B peo6pa3oBaHusX U BEMECIEHUSX (OTHOCHTCS KO
BCEM IIYHKTaM IPOrpamMMBbl)

KopHu, crenenn,
Jorapugmsl

OzHakoMIIeHye ¢ IOHATHEM KOPHS N- i CTENEHH, CBOHCTBAMHE PaUKaNOB U
IpaBUIaMH CPAaBHEHUS KOPHEHH.

DopMyTHPOBAHKE OIPENEICHHS KOPHS ¥ CBOMCTB KOopHel. Beruncienue u
CpaBHEHUE KOPHEH, BBLIIOIHEHHE IPUKUIKA 3HAUYCHUS KOPHSL.
IIpeobpazoBanue YHUCIOBBIX U OYKBEHHBIX BHIPAKEHHUH, COIEPIKAIINXK
paauKabl.

Brimonnenue pacueros o Gopmynam, cofepiKaluM paguKansl,
OCYINECTBIIAA HEOOXOAHUMBIE TTOJICTAHOBKH ¥ IIPe0Gpa3soBaHms.
Omnpenenenne paBHOCHIBHOCTH BBIPOKEHHUH ¢ paguKkanamu. Pemenne
HUppalMOHATIBHBIX YPABHEHHUI.

O3znakoMiIeHHE C TIOHATHEM CTENEHHU ¢ NEeHCTBUTENFHEIM [I0KA3aTENEM.
Haxoxenue 3HaYeHuUi CTeeHn, HCIOIb3Y IPH HEOOXOAUMOCTH
HHCTPYMEHTAIbHBIE CPE/ICTRA.

3anuceIBaHUe KOPHA N-if CTENEHH B BUE CTENEHH ¢ APOOHBIM ITOKa3aTeleM
¥ Hao0opoT.

@opMyIHMpoBaHUE CROMCTB CTeneHeil. Brruucnenue cremnesei ¢
paHOHATIBHEIM [IOKA3aTEIIEM, BBIIOJTHEHUE IPHUKUIKYA 3HAYECHUS CTEICHM,
CpaBHEHHE CTENEHEN.

IIpeobpazoBaHue YHCIIOBBIX U OYKBEHHBIX BHIPAKEHHH, CONEPIKAIIAX
CTENCHH, [IPUMEHsS CBOMCcTBA. PemieHne nokasarenbHbIX ypaBHEHHIH.
O3HaxoMIIEHHE C IPHMEHEHUEM KOPHEHN ¥ CTETEHEN [IPH BEIYHCIEHUH
CpEOHUX, NEJICHHUN OTPE3Ka B «30JIOTOM CEUESHUU). Pemenue HMPUKITIaTHBIX
3a7a4 Ha CJI0KHBIE IPOIICHTHI

IIpeodpazoBanue
anreépanvecKux
BBIPpaKEeHUH

Brinonnenne npeoGpazoBaHuil BEIpaXeHUH, puMenerue Gopmy,
CBA3aHHBIX CO CBOMCTBaMH CTEIIEHEH U JorapudMoB.

OnpezneneHue 061aCTH JOMYCTHMBIX 3HAYCHHH JIOTApHPMHUIECKOTO
BeIpaXKeHus. Pelnenue norapudMuueckux ypaBHEHUH

OCHOBBI TPUTTOHOMETPHUHA

OcHoBHbIC HOUATHSA

WsyueHne paiuaHHOIO METOa U3MEPEHHS YITIOB BPAIlEHHs B UX CBS3H C
rpaaycHoit Mepoil. MzoOpaxeHue yriioB BpaieHHs Ha OKPY>XKHOCTH,
COOTHECEHHE BEJIMYMHEI yIJIa € €ro pacnoioxenueM. GopMmynupoBaHue
OIpENIENIEHNH TPUTOHOMETPHUYECKUX QYHKIMHU AJIS1 YIIIOB TOBOPOTA H
OCTPBIX YIJIOB IIPAMOYTOJIBHOTO TPEYTOJbHHAKA H O0OBSICHEHHE HX
B3aUMOCBSI3U

OcHoBHBIE

HpI/IMGHGHI/IC OCHOBHBLIX TPUT'OHOMETPHYCCKUX TOXKIECTB AJISI BBIMUCIICHUSA
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TPUrOHOMETPHYECKHEe | 3HAUCHUH TPUTOHOMETPUYECKUX (YHKIIMH 10 OJHOM U3 HUX.
TOXKACCTBA
IIpeoGpazoBanus V3yyenne oCHOBHBIX (hOPMYII TPUTOHOMETPHHE: (GOPMYIIBI CIOMKEHHS,
npocTeimmx yABOEHUSL, Ipe0OPa30OBaHUs CYMMBI TPHTOHOMETPHIECKUX (PYHKIHH B
TPUrOHOMETPHYIECKHX | IPOU3BEICHHE M IPOM3BEJCHHUS B CYMMY U IIPHMEHEHNE TIPU BEIYMCICHUH
BbIpaKeHMit 3HAYEHUS TPUTOHOMETPUIECKOTO BRIPAKEHHS M YIIPOILEHHS €T0.
OsnakomyeHue CO CBOHCTBAMH CHMMETPHH TOUYEK HA eIUHHYHOM
OKPYXHOCTH W IPUMEHEHUE UX JUISI BBIBOJA GOPMYII IPUBEAEHUS
IIpocreiiune Pemenne no gopmysnam i TPHTOHOMETPHYECKOMY KPYT'Y TPOCTEMIIIEX
TPHTOHOMETPHYECKHE | TPHTOHOMETPUYECKHX YPaBHEHMI.
YpaBHeHUS U IIpumenenre oOIUX METOOB pelleH s ypaBHEHHH (PHBEIEHNE K
HepaBeHCTBA JIMHEHHOMY, KBaIpaTHOMY, METO PA3IO)KEHHs Ha MHOKHTEIH, 3aMEHE]
IIEPEMEHHOM ) IPH PEIICHUH TPUTOHOMETPHYECKHX YPABHEHHH.
YMeHne oTMedaTh Ha KPyTe PeHIeHHs! IIPOCTEHINMX TPHTOHOMETPHIECKUX
HEPaBEeHCTB
Apkcunyc, O3HaKOMJIEHHE C IOHATHEM O0OPATHBIX TPUTOHOMETPHYECKUX (DYHKITHI.
APKKOCHHYC, W3yuenue onpeeneHui apKCHHyca, ApKKOCHHYCa, apKTaHTeHca YHCia,

APKTAHICHC YUCIa

(opmynupoanue ux, H300paXkeHHE HA €AUHUYHOMR OKPYKHOCTH,
OpUMEHEHME NIPH PENICHUH YPaBHEHUH

®YHKIUU, X CBOMCTBA U TPAOUKHU

GOyuxnuu. IMousrre o
HENPEePbLIBHOCTH
PpyHkomu

OsHaxoMneHHE ¢ IOHATHEM [TePEMEHHON, IPUMEPaMHU 3aBUCHMOCTEH
MEXy IIepeMEHHBIMH.

OsuHakoMiicHME C TOHATHEM Ipaduka, OnpeaeIcHIe IPHHAIIEKHOCTH
ToYKH rpaduky dynxiuu. Onpenenenue no GopMyiie mpocTeninei
3aBHCMMOCTH, BHJa ee rpaduka. Bripaxenue mo Gopmyne ogHoH
HEepPEMEHHO# Uepe3 Ipyrue.

OsunaxomMnenue ¢ onpenencHueM QyHKIUH, GOPMYIAPOBaHHE €T0.
Haxoxienne 067acTy onpe/iesieHus U 00J1acTH 3HaYeHuH QYHKIHUH

CpoiicTBa pyHKIuM.
I'paduyeckas unTep -
nperauus. IIpumepsni
(GYHKIHOHATBHBIX
3aBHCHMMOCTEH B
peaJbHBIX mpoleccax
M IBJICHUSX

OsnakomyieHHE ¢ IpUMepaMy QYHKIHOHAIBHBIX 3aBECHMOCTeH B pealbHBIX
Ipoueccax U3 CMEXHBIX JUCMILINH.

O3HaxoMIIeHHE C JOKa3aTeNbHBIME PACcCyKIEHUAME HEKOTOPBIX CBOHCTB
JMHEHHON ¥ KBaJpaTUIHOH (YHKIHH, IPOBEICHUE UCCIIETOBAHMS
JIMHEHHOM, KyCOYHO-TMHEHHO, ApOOHO-THHEHHOM 1 KBAIPaTHYHON
(ynxmmi, noctpoenue ux rpaduxos. [Toctpoenne u urenne rpahuKoB
Gynxuuii. Mccnenosanne GyHKImM.

Cocrasnenne BUAOB QYHKIMH 110 JAHHOMY YCIOBHIO, DELIEHHE 3a1a4 Ha
IKCTPEMYM.

BrinosnHeHue npeo6pazopanuii rpadguka GyHKIHU

O6parTHbie pyuxuuu

Wsyuenne nousmus obpamnoii gpynxyuu, onpedenenue euda u nocmpoenue
epaguxa obpamnoii pynxyuy, Haxoxcoenue ee 0bracmu onpedeieHus u
obnacmu suavenuti . Ilpumenenne cBOUCTB GyHKIMN IPH UCCIIEJOBAHUI
YPaBHEHMI M pEIICHUM 3a7a4 Ha SKCTPEMYM.

OsHakoMIIEHHE C IOHATHEM CIOXKHOMN (hyHKIMH

Crenennple,
IoKa3aTelabHble,
Jorapudgmuyeckue u
TPHrOHOMETpHYeCKHe
$ynxnun. O6parabie
TPUrCHOMETPHYECKHe

byHkumnn

Brryucnenne 3paueHnii QyHKIME IO 3HAYESHUIO apryMEHTA.

Omnpenenenue MOIOKEHUS TOUKH Ha rpadUKe 110 €€ KOOPAUHATAM M
Ha000pOT.

Hcnonp3oBanue cBoMcTB GYHKIMH IS CPABHEHUS 3HAYEHUH CTeneHEH U
norapumMoB.

IMocTpoenne rpadKoB CTECHHBIX H JIOrapuOMHUIECCKHX ()yHKIHH.
Pemenne noxasaTenbHbIX U JTOrapu(pMAUECKIX YPAaBHEHHUH U HEPABEHCTB 10
U3BECTHBIM aJITOPUTMaM.

OsHakoMJIeHUE ¢ IOHATHEM HENPEPHIBHOM NEPHOANYECKON QYHKIHH,
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(opMyIHpOBaHKe CBOWCTB CHHYCA H KOCHHYCA, HOCTPOEHHE MX rPaduKoB.
O3HaKOMJIEHHE C TOHITHEM FApMOHMYECKHX KoJeOaHui 1 IIpUMepaMu
TapMOHHYECKHX KOJIeOaHui 1715 OIMCAaHuUs POLIECCOB B (DU3MKE U APYTHX
001acTIX 3HaHMUS.

OsHakoMIIEHHE C IOHATHEM Pa3pBIBHOM TepUOaAUIecKoi GpyHKIMH,
(opMynEpoBaHHE CBOMCTB TaHTeHCA M KOTAHTEHCA, TIOCTPOSHHE UX
rpauKoB.

IIpuMeneHune cBOUCTB (GyHKIMH i CpaBHEHMS 3HAYECHUH
TPUTOHOMETPUYECKHX (YHKINH], PELICHNS TPUTOHOMETPHIECKHX
YPaBHEHUH.

Ilocmpoenue epaguros obpammnvix mpuzonomempuveckux gyuxyuii u
onpeodenenue no spaguxam ux ceoucms .

Brmonnenne npeobpasosanust rpagukos

HAYAJA MATEMATHYECKOI'O AHAJIU3A

IlocaenoBarensHOCTH

O3sHaxoMIIeHHE C IIOHATHEM YHCIIOBOM TTOCIEA0BATENLHOCTH, CIOCOOaMH ee
3a1aHus, BEIYUCICHHUSIMH €€ YICHOB.

Osnaxomnenue ¢ NOHsMuUeM npedena nocnedo8amenbHOCHI.

OsHakoMIIeHHE C BBIYHCICHHEM CyMMBI GECKOHEYHOTO YUCIIOBOIO Psa Ha
IIpEMepe BHIYUCIIEHHS CyMMb]I OECKOHEYHO YOBIBAOIIEl TeOMETPHYECKOM
IIPOTPECCHH.

Pemuenue 3anay Ha npuMenenue GopMyJIbl CYMMBI 6ECKOHEYHO yOBIBAIOMIEH
T€OMETPHYECKOM MPOrpeccuu

HpoussogHasn u ee
npUMeHeHne

O3HakoMIIeHUE C HOHATHEM IIPOU3BOHOM.

Uzyuenune n popMynupoBaHUE €€ MEXAHHYECKOTO U TEOMETPHYECKOTO
CMBICIIA, H3yYEHHE AITOPUTMA BEIYUCIICHHUS] IIPOU3BOIHOMN HA IIPUMEPE
BBIUHCIICHHS] MTHOBEHHOH CKOPOCTH M YTJIOBOTO KO3 et
KacaTeIbHOM.

CocraBieHre ypaBHEHHS KacaTeNbHOM B 00LIEM BHJIE.

VYepoenue npasun guddepeHInpoBanus, TabIubl IPOU3BOIHBIX
9JIEMEHTApHBIX GYHKIMH, mpuMeHerue s auddepeHIupoBanns §yHKITM,
COCTaBJICHHS YPaBHEHHS KacaTe/lbHOM.

Wsy4enue TeopeM o CBSI3M CBOMCTB (PyHKIUM U IIPOM3BOIHOM,
bopMyIHPOBKa HX.

IIpoBesenre ¢ TOMOIIBIO TPOU3BOAHOM HCCIeNOBaHus (YHKIIHH, 3aJaHHOM
dbopmyoi.

YCTaHOBIICHHE CBS3U CBOUCTB (BYHKIIUH M IPOU3BOTHOMN IO UX rpadrKaM.
IIpumenenne IPOU3BOAHOM IS pellieHus 3a1ay Ha HAXOXKICHIE
HauOOJBINEr0, HAUMEHBLIET0 3HAYEHHUS U HA HAXOMKEHHE SKCTPEMyMA

IlepBooGpaznas u
HETerpaJ

OsHakoMIIeHHE C TIOHSITHEM HHTETPAa U IEPBOOOPA3HOMN.

Hsyuenue npaBuia BEIYUCIEHHS TIEPBOOOpasHOiM 1 Teopembl HproToHa—

Jletibuuna.

Pemenne 3aa4q Ha cBsI3b NepBOOOGPA3HOL M €€ IPOU3BOIHOM, BHIYUCICHHE
IEPBOOOPAZHON JJIS NaHHON (DYHKIIHH.

Pemenue 3a1a4 Ha NpuMeHeHHe WHTETpaa I BEIYHACICHHS (HhU3HUECKHX
BEJIMYMH U IIonagei

YPABHEHMUSI M HEPABEHCTBA

YpaBuenus u
CHCTEMBI YPaBHEHH
HepasencrBa n
CHCTEMbBI HEPABEHCTB
¢ AByM#
nepeMeHHbIMH

OsHakoMIIeHUE ¢ IPOCTEHIUME CBEICHUAME O KOPHSX alirebpanyecKux
YyPaBHEHMH, IOHATHAMY HCCIIEIOBaHNS YpaBHEHUH U CUCTEM YPaBHEHUH.
M3yuenue Teopru paBHOCHILHOCTH YPaBHEHHH U €€ TIPUMEHEHUS.
[ToBTOpEHUE 3am¥cu penieH s CTaHAAPTHBIX YPaBHEHHH, IPHEMOB
npeoOpa3oBaHus YpaBHEHHH VIS CBEICHHUS K CTAHIAPTHOMY YPAaBHEHHUIO.

Pemenne PanliOHAJIBHBIX, HppAUOHAIIBHBIX, IIOKA3aTCJIBHBIX U
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TPUTOHOMETPUYECKUX YPABHEHUH M CHCTEM.

Vcnons3oBanue CBONCTB ¥ rpadiikos GyHKIMH TS peleHns ypaBHeHuH.
[ToBTOpEHHE OCHOBHBIX IPUEMOB PEIIEHHS CUCTEM.

Perenve ypaBHEHHIT ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3lIoKEHUS Ha
MHOXXHUTCIIH, BBEJICHHUSA HOBBIX HEU3BECTHHIX, IMOJACTAaHOBKH, Tpa(bHHeCKOFO
METOMA).

Petienve cucreM ypaBHeHH ¢ IPUMEHEHHEM Pa3IHYHBIX CIIOCOOOB.
O3HakoMIIeHHE C OOITIME BONPOCAMH PEIIEHHS HEPABEHCTB U
MCIIOJIb30BaHKE CBOMCTB M rpadMKOB (GYHKIIMI NPH PelieHHH HEPABEHCTB.
Perenvie HepaBeHCTB M CHCTEM HEPABEHCTB C IPHMEHEHHUEM Pa3IHUHbIX
CrIocob0B.

HpHMeHeHI/Ie MarcMaTH4eCKHUX METOIOB AJIs PCHICHUS COACPIKATCIIBHBIX
3a1a4 U3 pasJIHIHbIX oOnacrei HayKH A IIPAKTHAKH. HHTepHpeTI/IPOBaHI/Ie
PE3YILTATOB C yYCTOM PEAIBHBIX OFpaHI/I‘IeHHﬁ

IJEMEHTBI KOMBUHATOPUKHU, TEOPUM BEPOSITHOCTEN U CTATUCTHUKH

OcHoBHBIC HOHATHS
KOMOMHATOPHKH

W3yuenune npaBuna KOMOUHATOPUKH ¥ IPHMEHEHHUE [IPU PELICHHH
KOMOMHATOPHBIX 3a71a4.

Peluenne koMOGMHATOPHEIX 33124 METOIOM TIEpe6opa 1 1O IPABHILY
YMHOXEHHS.

O3HaKoMIIeHHE C ITIOHATHIMY KOMOUHATOPHKH: pa3MeNeHHIMH,
COYCTaHUAMH, MEPECTAHOBKAMH U HOPMYJIaMH ISl HX BEIYHACIICHHUS.
OO6bscHenue 1 npuMeHeHne HOPMYI ISl BEIMHCIIEHHS Pa3MeIeH i,
TIEPECTAHOBOK M COUETAaHHMH TP PeLIEHHM 33/1aY.

Osnakxomnenue ¢ 6uHOMOM HbloTOHA M TpeyroapHuKoM Ilackas.
Pemienve mpakTuyeckux 3aay ¢ HCIONB30BAHUEM MOHATHH ¥ TIPaBUII
KOMOWHATOPUKH

DJIeMeHTBI TEOPHH

I/I3yqu1/Ie KJIaCCHYCCKOI'0 ONPEACIICHHUS BCPOATHOCTH, CBOMCTB

BEPOATHOCTEl BEPOATHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccMoTpenre NpEMepoB BBIYHCIIEHHS BEPOATHOCTEH. Pemenue 3amay Ha
BBEIYMCIIEHHE BEPOSITHOCTEH COOBITHH
IIpeacraBienue O3snakomieHue ¢ IPeACTaBICHHEM YHCIIOBEIX JaHHBIX U HX
HNAaHHBIX (TabauaubI, XapaKTepUCTUKAMH.
AMArpamMmel, Pemrenue npakrugeckux 3ama4 Ha 00paGoTKy YMCIOBBIX JAHHBIX,
rpaguxn) BBIYHCJICHHE X XapaKTEPUCTHK

I'EOMETPHUS

HpﬂMbIe H IVIOCKOCTH
B IIPOCTPAHCTBE

®opMmyTHpOBKa M IPHUBEICHNE TOKA3aTENBCTB IPU3HAKOB B3aHMHOTO
PACIIOIOKCHHUS NPAMBIX ¥ IUIOCKOCTEH. Pacrio3HaBaHue Ha YepTekax u
MOJIETISIX Pa3InYHbIX CIIyYaeB B3aMMHOTO PACTIONIOKEHHUS IPAMBIX H
IJIOCKOCTEH, apryMeHTUPOBAHHE CBOUX CYKIACHUH.

®opMyIpOBaHUE ONIPEICNCHNH, IPH3HAKOB M CBOMCTB NapaielbHbIX U
HEPIEHAUKYIPHBIX TIIOCKOCTEH, IBYTPaHHBIX H JIMHEHHBIX YIJIOB.
BrinonEenne OCTPOSHUS! YITIOB MEXKIY IPAMBIMH, IPAMOMN U IIFIOCKOCTHIO,
MEKIY IUIOCKOCTSIMHE 110 ONMCAaHMIO U PACIO3HABAHKME UX HA MOAETIX.
[IpuMenenye IpU3HAKOB H CBOMCTB PACHONOKEHUS IPAMBIX M IUIOCKOCTEH
IIPY PEICHUH 331a4.

H3ob6paxeHne Ha pHCYHKAaX ¥ KOHCTPYHPOBAHHE HA MOJENIX
MEPUEHAUKYIAPOB H HAKIIOHHBIX K IIIOCKOCTH, IPSIMBIX, TapalIEIHHBIX
IUIOCKOCTEM, YITIOB MEXy IIPSIMOM U TUIOCKOCTBIO M 000CHOBaHME
[IOCTPOECHMUSL.

Pelnenue 3a5a4 Ha BRIYUCICHUE TEOMETPUYECKUX BeNnurH. ONMHUCHIBAHKE
PacCTOsIHUS OT TOYKH J0 IIOCKOCTH, OT IIPSIMO¥t 10 MIIOCKOCTH, MEXKY
IUIOCKOCTSIMH, MEXY CKPEIIMBAIOIIUMHUCS TIPSIMBIMHU, MEXIY
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IPOM3BONILHEIME (UTypaMy B mpocTpancTee. GopMyIHpOBaHUE U
JIOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSIK (TEOPEM CYIIECTBOBAHHS,
CBOMCTBA).

M300paxenne Ha yepTekax ¥ MOJESIX PACCTOSHHS U 0OOCHOBAHHE CBOMX
cyxaenuii. Onpenenenye 1 BEYHCICHHE PACCTOSHUM B IIPOCTPAHCTRE.
[Ipumenenne GopMyI H TeOpeM IUTAHUMETPHH IS PELIEeHHS 3a/1a4.
OsHakoMyIeHHE C IOHATHEM TApPAJUIENIBHOTO IPOEKTHPOBAHMUS H €TI0
corictBamMu. PopMyIHpPOBaHHE TEOPEMEI O IUIONIAAH OPTOTOHANBHOM
IPOEKINH MHOTOYTOJBHIKA.

[IpuMenenne TeOpPHH MUt 0G0CHOBAHMS OCTPOEHMH 1 BEIYHCICHHUH.
ApPryMeHTHpOBaHHE CBOUX CYXXIEHUN O B3ANMHOM PACIIOTIOKEHHH
IPOCTPAHCTBEHHBIX QuUryp

MHororpanHuKH

Omnucanne 1 XapaKTEPHCTHKA Pa3IHUHBIX BUIOB MHOTOTPAHHHKOB,
MEPEUUCIEHHE UX DIIEMEHTOB W CBOMCTB.

U306pakeHre MHOTOrPaHHUKOB U BBINIOJIHEHHE HOCTPOSHHUS Ha
U300paKEHUAX U MOJACISIX MHOTOIDAaHHHKOB.

Brrunciienye TMHEHHbIX 3JIEMEHTOB | YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(HUIypalusX, apryMEHTHPOBAHUE CBOUX CYKICHHIA.

XapaKkTepHCTHKA M H300paXKeHHE CEUEHNS, PA36EPHIKYU MHO202PAHHUKOS
BBIYMCIICHHE IIOIIaled HOBEPXHOCTEH.

[Toctpoenne npocreiimux cedenuii Kyda, Mpu3MelL, mupamMusl. [IpuMeHenne
(axTOB U CBeIEHHUI U3 ITAHUMETPHH.

OsHakoMJIeHHE ¢ BHIAMH CHMMETpHI B IPOCTPAHCTBE, (JOPMYIMPOBAHHE
OIpENCNICHUM 1 CBOMCTB. XapaKTEepUCTHKA CHMMETPHH TeJl BPAIleH s 1
MHOT'OTPaHHHUKOB.

[IpumeneHue CBOMCTB CHMMETPUHM TIPH PELICHAHM 3a1aY.

Hcnonp3oBanue npuoOpeTEHHBIX 3HAHKUM IS HCCIEOBAHUS U
MOJEIUPOBAHHUS HECIOXKHBIX 3a/1a4.

M3006paskenre OCHOBHBIX MHOTOIDAHHHKOB U BBINOJHEHHE PUCYHKOB TIO
YCIIOBHSIM 3aJ1ay

Tesa u moBepxHocTH
BpamieHus

O3HakoMJIEHHE C BUAAMH TEN BpaleHus, GOpMyIMpoBaHUe HX
ONpE/IETIEHHM U CBOUCTB.

®opMyIHPOBAHUE TEOPEM O CEUEHHH LIapa ITIOCKOCTHIO M TIIIOCKOCTH,
KacaTenbHOH K chepe.

XapakTepuCTHKa M H300paXKeHHE TEJl BPAIEHHS, UX Pa3BEPTKH, CEUeHHS.
Peienue 3ama4 Ha IOCTPOCHHE CeYEHMU, BRIYUCIIEHHE JUIHH, PACCTOSHMIA,
yrJI0B, murounanei. [Iposeneane noka3aTeNbHBIX pacCy kKIeHui

[P PELICHUH 3a/1a4.

IIpumenenye CBOMCTB CHMMETPHH TIPH PELIEHHH 33144 HA TENa BpalleHH s,
KOMOUHAIMIO TEIL

H306pazkeHre OCHOBHBIX KPYTJIBIX TEJ ¥ BBITOJHEHHE PUCYHKA ITO
YCIIOBHIO 33J1a41

HU3mepenus B
reoMeTpuH

O3HaKOMJICHHE C HOHATUAMH IUIOIAIH U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemienue 3ana4u Ha BRIUMCIICHHE TUIOMAAEH MIIOCKUX (GUIYD C IPHMEHEHHEM
COOTBETCTBYIOMUX (HOPMYIT B HaKTOB M3 MITAHHMETPHH.

Wsyudenue TeopeM O BEIYUCICHHH 00HEMOB IPOCTPAHCTBEHHBIX TEll,
pelenye 3a1a4 Ha NpuMeHeHue HopMyJT BEIYHCICHHsS 00BbEMOB.

Wsygenne dhopmyIt At BEIYUCIICHHUS IUIOIAAEH TOBEPXHOCTEH
MHOI'OIPaHHMKOB ¥ T€JI BPaIlCHHUS.

O3HakoMIIeHHE ¢ METOOM BBLIUMCIICHUS TIJIOLIAM IIOBEPXHOCTH CEPEL.
Pemenne 3a1au Ha BEIYHCIICHHE TUIOLIAZEH HOBEPXHOCTH
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IPOCTPAHCTBEHHBIX TeJ

Koopaunarsi u
BEKTOPBI

OsnaxomneHze ¢ MOHATHEM BekTopa. UsyyeHne nekapToBol cuctembl
KOOPJIMHAT B IPOCTPAHCTBE, IOCTPOCHHUE MO 33JaHHBIM KOOPAMHATAM TOUEK
H IUIOCKOCTEH, HaXOXIEHHE KOOPAUHAT ToueK. Haxoxaenue ypaBHe I
OKDPYXXHOCTH, CEpBI, IIOCKOCTH. BEruucienne paccrosuuii Mexmy
TOYKAMH.

I/IsyquHe CBOMCTB BEKTOPHBIX BEJIMYHH, TIIPaBUJI Pa3I0KCHUS BCKTOPOR B
TPEXMEPHOM IIPOCTPAHCTRE, TIpaBUII HaAXOXIOCHUS KOOpJIWHAT BEKTOpa B
NPOCTPAHCTBE, PaBUI ACHCTBUI ¢ BEKTOpaMH, 3aaHHBIMH KOODAMHATAMH.
HpI/IMeHCHI/IC TEOPUH IIPH PEIICHUM 3a7a4 Ha l[eI)'ICTBI/ISI C BEKTOpaMu.
I/IsyquHe CKaJIAPHOT O IIPOU3BECACHUA BCKTOPOB, BEKTOPHOTO YpaBHECHHUA
IpsIMO# ¥ MIocKocTH. IIpuMenenue Teopun Ipu peleHnd 3a1ad Ha
I[CflCTBHSI C BCKTOpamu, KOOpI[HHaTHBIﬁ METOA, IPUMEHEHHUE BEKTOPOB AJIsI
BBIYUHMCJICHUS BEJIUYUH YIJIOB paCCTOHHHﬁ.

O3HaKOMJ'IeHI/I€ C JOKa3aTejabCTBaMHU TEOPEM CTEPECOMETPHH O B3aAUMHOM
PacloJIOKCHH N IIPAMBIX H IJIOCKOCTEH ¢ MCIOJIb30BAHKEM BEKTOPOB
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4. YCJIOBHUA PEAJIN3AIINM YYEBHOM JUCIUTIIAHBI
4.1. . MaTepunanbHo-Texnuueckoe ofecneueHue

Jna peanu3anuy nporpaMMel yueOHOH AUCIHMILTHEEL «MareMaTukay IIpElyCMOTPEHBI
CIICAYIOIITUE CIICIIMAIbHbIC TIOMENICHMS .

Kabuner MaTeMaTUKH, OCHAIEHHEBIN 060py110BaHI/I€MZ HarJsiTHbIMX HOCO6PI$IMI/I, SKpaHHO-
3BYKOBBIMHU HOCO6H$IMI/I, I/IH(I)OpMaIIHOHHO-KOMMyHI/IKaIII/IOHHBIMI/I CpCACTBaMM, TCXHUYECCKHUMHU
cpeacTrsaMu OG}"—IGHI/ISIZ MarHuTHO-MEIOBOH )IOCKOfI, MYJIBTAMENHUAIIPOCKTOPOM, H0yT6yKOM,
BBIXOZIOM B HHTCPHET.

4.2. YueOHo-MeTOMYecKOe U HHGOPMAIMOHHOE 0fecieyeH e
4.2.1. KauroobecneyeHnocTn

HaumeHoBaHueE JUTEPATYPHI ABTOP, HA3BAHUE, BHIL Tox KonmuecTso Hannuue B
M3aHus, H30aTelIbCTBO H3JaHus 3K3EMITIAPOB 3NEKTPOHHOM
W3JaHuil B oubnmnorexe Bal'V

oubnuorexe Bal'V
COOTBETCTBHUE C
®Iroc COo

OcHoBHas guTeparypa

Anrebpa 1 Hayaa MaTteMaTHIecKoro aHamsa; 10 - 11
KIacchl : yueOHUK 171 061meo6pazoBaresbHbIX
OpraHusanui : 6a30Belif ¥ yrnyGnéHHs yposau / 111, 2017 50
A. Amamos [u 1p.] .- 4-e u3n. — M.: [Ipoceemenue,
463 c. ISBN 978-5-09-045929-7.

I'eomeTpusa: 10 - 11 xiacesl : yuebHUK s
061ieo6paszoBaTenbHBIX OpraHu3alyii : 6a30BbIil 1
yriyOnénnbiit ypoau / JI. C. Atanacan [u gp.] .— 4-¢ 2017 50
u3l. — M.: IIpoceemtenne, 255 c. ISBN 978-5-09-
046610-3,

JomnonanTenpHas TuTepaTypa

Mopaxoswy, A.I'. Anre6pa u Hauasa
MareMaTHueckoro adanusa: 10 - 11 ximacesl : B2 u. / A.
I'. Mopakoswd .- 13-e u3n., crep. - M.: Muemosuna, U.
1: Vuebuuk. - 400 c. ISBN 978-5-346-01992-3.

2012 49

Mopaxosuu, A.I'. Anre6pa 1 Hayana
MaTeMaTH4eckoro ananmsa: 10 - 11 kimaccer : 82 4./ A.
I'. MopakoBuy .- 13-e u3z,, crep. - M.: Muaemosusa, U.
2: 3apayHuK.- 271 c. ISBN 978-5-346-01992-3.

2012 48

Horopenos, A.B. I'eomerpus : 10 - 11 xnaccs!
yuebnrK s 001meobpa3oBaTesbHEIX OpraHu3aiui ;
Gasopsiii ¥ mpoduibHbIit yposhu / A. B. Ioropenos .- 2014 51
13-e uza. — M.: Ilpoceewenwe, 175 c. ISBN 978-5-09-
032026-9.

4.2.2. MuTepHeT-pecypcenbl:

1. ®epepanpHOro HEHTpa HHPOPMAHOHHO-00Pa30BATENBHEIX pecypcos - URL:
http://fcior.edu.ru/

2. ®epepansHoe xpagunuiie EauHoi komiekimu nudposx 06pa3oBaTelbHBIX PECYPCOB -
URL: http://school-collection.edu.ru/
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5. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS YYEFHOM
JUCIHUTIIAHBI

- Mertonnl
PesyabTaThl 00yuenus
OLIEHKH

CryneHTt HayunTCs:
Onemenmul MeopUUu MHOJICECIE U MAMEMAMUYECKON TO2UKY
- OnepHpoBaTh IOHATHSIMHU: KOHEYHOE MHOKECTBO, IIEMEHT MHOXKECTBA,
IOJIMHOXECTBO, IIEPECEYEHNE U O0BEINHEHHE MHOXECTB, YACIOBEIE MHOKECTBA HA
KOOPAMHATHOM MPSIMO#, OTPE30K, HHTEPBAN, TONTYHHTEPBAI, IPOMEXYTOK C BBIKOJIOTON Camocmos-
TOYKOMH, rpaduyeckoe pefcTaBIeHre MHOXKECTB Ha KOOPIMHATHOM IIOCKOCTH:
- OTIEPUPOBATH NOHATHAMH: YTBEPKICHUE, OTPULIAHKE YTBEPIKAECHHUS, HCTUHHEIE 1 menvHble
JI0XHBIE YTBEPXKACHHUS, IPUIUHA, CIIEJICTBUE, YACTHBIH ClIydail 06IIero yTBep:KACHHU,
KOHTPIIpUMED; u
- IIPOBEPATH NIPUHAJIEKHOCTH IIEMEHTa MHOXKECTBY;
- HaXOJMTh NIepeceYeHre U 0ObETUHEHNE MHOXKECTB, B TOM YHCJIE IIPEICTABIECHHEIX KOHMPOLb-
rpadpu9ecKy Ha YHCIIOBOM IIPAMOM ¥ Ha KOOPAMHATHOM [JIOCKOCTH;
- IPOBOJUTE JOKA3aTeNIbHBIEC PAcCyKISCHHUS M1t 00OCHOBAHUS HCTUHHOCTH Hble
YTBEPKICHUH.
Yucna u svipagicenus pabomul,
- CBOOOJHO OLEpUPOBATH MOHATUAMHE: 1IEJIO€ YHCIIO, AEIUMOCTD YHCeN, OOBIKHOBEHHAS
Ipo0s, necaTHYHAs ApoOb, pAHOHATBHOE YHCIIO, IPUOIIIKEHHOE 3HAYCHHE YHCIIa, UHOUBUOY-
4acTh, A0JIs, OTHOLUEHUE, IIPOLEHT, OBBIIEHHE M IIOHMKEHUE HA 3aJaHHOE YHUCIIO
MPOLIEHTOB, MacITad; anviHble
- IPUBOAMTE IIPUMEPBI YUCEIl C 3aJaHHBIMU CBOMCTBAMM JEIIMMOCTH,
- OIIEPUPOBATD MOHATHAMH: JIOTAPHPM UYHCIIA, TPUTOHOMETPHYECKAA OKPYKHOCTD, u
paluaHHas ¥ IpaaycHas Mepa yIila, BeIMUYHHA yIila, 33aHHOr0 TOYKOH Ha
TPHUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC H KOTAHTECHC YIJIOB, oomaminue
UMEIOIIUX IPOU3BOJIBHYIO BEJIMYUHY, YHCIIA € U |
- BBINOJHATE apuPMETHIECKHE AeHCTBHSI, COYETas YCTHHIE U HUCHMEHHBIE TIPUEME, 3a0anUA.
NpUMEHSS IPY HEOOXOAUMOCTH BEYMCIHTEIILHbIE YCTPOUCTBA,
- HaXOJIUTh 3HAYCHHSI KOPHSA HATypPaJbHOHU CTENEHH, CTEIICHH C PAllOHATLHBIM
HOKa3aTeneM, Jorapudma, UCIIONB3Ys IPH HEOOXOAMMOCTH BEIUMCIUTENbHEIE Ox3amen.

YCTPONCTBA;

- [I0JIb30BATHCS OLIEHKOM ¥ IIPHKUAKOHN [IPU PAKTHIECKUX pacueTax;

- TIPOBOJIUTH 110 U3BECTHRIM (OPMYyNaM U IIpaBuiIiaM MpeoOpa3oBaHus OyKBEHHBIX
BBIPOXCHUM, BKIIOYAIOIUX CTEIEHH, KOPHH, JIOrapru(MbI U TPUTOHOMETPHUYECKHE
bymxmmm;

- HAXOMMTh 3HAYEHUS YHCIIOBBIX U OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIAS HEOOXOIMMEIE
HOJCTaHOBKH M NMPeoOpa3oBaHus;

- B300paXaTh CXEMaTHYECKH YroJl, BEIMYMHA KOTOPOro BEIpaKeHa B IPajycax MK
panuaHax;

- HCIOJIb30BATh IIPH PELUECHUH 33124 TabIMUHbIE 3HAUESHHUS TPUTOHOMETPHIECKHX
GYHKIHH yTITOB;

~ BBUTOJTHATP HEPEBO BETMYMHEL YITIa U3 paJIMaHHOM MEPHI B IPAJIyCHYIO B 0OPaTHO.
Ypaenenus u nepasencmea

- Pemars panuoHanbHble, HOKa3aTebHBIE U JIOTAPH(PMHUYIECKHE YPABHEHHUS H
HEepPaBCHCTBA, IPOCTEHINNE UPPATHOHATHHBIE ¥ TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEPABEHCTBA U UX CHCTEMBI,

- HCIIOJTb30BATh METO/bI PEICHHUS yPaBHEHUI: TIPHBEICHHE K BUAY "TIPOU3BEICHHE
paBHO HYNIO" UM "4acTHOE PaBHO HYJIO", 3aMeHA IEPEMEHHEIX;

- HCIIOJIE30BaTh METO/] HHTEPBAJIOB AJIs PELIICHYS] HEPAaBCHCTB,
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- HCTIOJIB30BATh IpaQuIecKuii METOZ JUIsl IPUONMIKEHHOTO PEIeH s YPaBHEHHIT 1
HEpPaBEHCTB,;

- 1300paxxaTh Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOECTBO PEIISHHI IPoCTEHImK
TPUTOHOMETPUYECKHX YPaBHEHMUI 1 HEPABEHCTB;

- BBIIOJIHATE 0TOOp KOpHEl ypaBHEHHI MM pelleHAN HEPABEHCTB B COOTBETCTBHH C
AOTIOTHUTEILHBIMH YCIIOBHSIMU ¥ OTPaHHYECHUAMH.

Dynryuu

- OriepupoBarh MOHATHAME: 3aBUCHMOCTD BENTHYHH, (BYHKIHS, APIYMEHT i 3HAYCHHE
$yHKIMK, 06NACTE ONpPEIENeH s i MHOXKECTBO 3HAYCHUH (BYHKIHH, rpaduK
3aBUCHMOCTH, TpaduK QyHKIHY, HYIH QYHKIMA, TPOMEXKYTKH 3HAKOIIOCTOSHCTBEA,
BO3PACTaHUE HA YHCIIOBOM IPOMEXYTKE, yOBIBAHHE Ha YHCIIOBOM [IPOMEKYTKE,
HaubONbLIee ¥ HaUMEHEIEe 3HaYeHHe (YHKIMH HA YHCIOBOM IPOMEKYTKE,
neprHoanYecKas GyHKIus, IEPHOJ, YeTHAS U HeYeTHAs (yHKIHH;

- OIIEpHPOBATh IOHATHAMU: IIpsMas 1 o0paTHas IPOIOPIMOHAILHOCTD, IMHEHHAS,
KBaJpaTHyHasi, IorapupMudIecKas u IMokasaTeibHas HyHKIUH, TPUTOHOMETPHYECKHE
byHKIMM;

- ONPENENATh 3HaUYeHHe QPYHKIUH 110 3HAYCHHIO apryMeHTa IPH Pa3IHdHBIX CHOCo0ax
3agaHus QyHKIHHY,

- CTPOUTE IpadHKU U3YUEHHBIXK (HYHKLHI;

- OIIMCHIBATH 10 IpadKy U B HPOCTEHIIMX Ciydyasx 10 GopMyiIe IOBEICHNE B CBOWCTBA
ysxmi, HaxoauTH MO rpaduKy GyHKIHEE HAHGOTBIIKE i HAUMEHbIINE 3HATCHHS;

- CTPOHTP 3CKU3 rpaduka QyHKIMH, YAOBICTBOPSIONIEH IpHBEIeHHOMY Habopy
YCIOBHH (IIPOMEXYTKH BO3pACTaHHs/yOBIBAHNUS, 3HAYCHUE DYHKIHMH B 3a1aHHON TOUKE,
TOYKH 9KCTPEMYMOB, ACHMIITOTHI, HYMH GYHKLIUM U T.1.);

- peliaTe ypaBHEHHS, IIPOCTEHIIINE CHCTEMB] YPAaBHEHUHM, HCIIONB3Ys CBOWCTBA (pyHKIMI
4 UX rpauKos.

OnemeHmvl MAMEMAMUYECKO20 aHATU3A

- OnepupoBath MOHATHAMHE: NPOU3BOAHAS QYHKIMH B TOUKE, KacaTeNbHAas K rpaduKy
GyHKIUH, IPOU3BOIHAS (YHKIAH;

- BEIMUCTIATE IIPOU3BOHYIO OHOUIIEHA, MHOTOYIIEHA, KBaJAPATHOTO KOPHS,
IPOHU3BOAHYIO CYMMBI (DYHKIIHIA;

= BBIMHCTIATE IPOU3BOHbIC QJIEMEHTAPHBIX (YHKIHMH 1 X KOMGHHAIINM, HUCTIONB3YS
CIIPABOYHBIE MATEPHAIIBL,

- HCCIIEIOBATh B IPOCTEHIINX CIIydasx GyHKIUH HAa MOHOTOHHOCTD, HAXOIUTD
HaubOJIBIINE 1 HANMEHBIIHE 3HAYCHHS DYHKIUH, CTPOUTH rpadiKi MHOTOWICHOB H
NPOCTCHIINX pAUMOHATBHBIX (BYHKIHUIH ¢ HCIIOIB30BAHUEM ANIapaTa MaTeMaTHIEeCKOTO
aHaJM3a.

Cmamucmuxa u meopus 6epossmHocmei, 102uKa u KOMGUHAMOPUKA.

- IMeTh npeicTaBIeHne 0 TUCKPETHBIX U HEPEPHIBHAIX CIyJYaifHBIX BEJIMUHHAX U
pacnpesiesieHusaX, O He3aBUCHMOCTH CIIyYaiHbIX BEJIMYHH;

- UIMETH NPE/ICTaBICHHE O MATEMATHYECKOM OXXUAAHUN U JUCIEPCUH CIIyYaldHBIX
BEJIMYWH;

- IMETh NPEACTABJICHUE O HOPMaJBHOM PaclipeieNieHHy U MpUMepax HOPMAIBHO
pacrupeleNneHHBIX CIIyYafHbIX BEJTHYHH;

- HIOHMMATh CYTh 3aKOHA GOJIBIIHX YHUCET U BEIOOPOYHOrO METOA H3MEPEHUS
BEPOSITHOCTEH;

- IMETBh MpPEJICTaBlIeHne 00 YCIOBHON BEPOSTHOCTH U O TOJNHOM BEPOSATHOCTH,
IPUMEHSTD UX B PELICHUH 3aJay;

- IMETb NPE/ICTaBJIEHUE O BAXKHBIX YACTHBIX BUIAX PAcIpeieieHu i U MIPUMEHSITE HX B
pelleHNH 3a/1aY;

- IMETh IPEICTaBJICHUE O KOPPENSIMH CIyJaltHBIX BEJIMYMH, O IMHEHHON perpeccuy.
Texcmosvie 3a0auu




- Pemats 3aaun pasHbIX THIIOB, B TOM YHCJIE 3a[1a91 TIOBHIIEHHOM TPYIHOCTH;

- BI)I6I/IpaTI> ONTHMAJILHEIN METOJ PEIICHUA 3aa4H, pacCMaTpuBas pa3nuvHble METOJIBI;
- CTPOUTD MOJIETIb PEIICHHUS 321441, IPOBOAUTH A0KA3aTEIbHbIE PACCYKICHHUS,

- petars 3aj1a4m, Tpebyromye nepebopa BApHAHTOB, NPOBEPKH yCIOBHHA, BHIGOpa
OIITUMAJIBHOTO PE3yJIbTaTa,;

- aHATU3UPOBATH ¥ MHTEPIPETUPOBATEL PE3YIIBTATH] B KOHTEKCTE YCIOBHA 3aIauH,
BHIOMPATH PEIIEHHS, HE IPOTHBOPEUAIIHE KOHTEKCTY,

- ICPCBONUTD P PEIICHAH 3aa4u HHPOPMAIHIO B3 OJHON (OPMBI B IPYTYIO,
HCTIONB3YS PH HEOOXOMMMOCTH CXEMBI, TAOJIHUIIBIL, MPadUKH, JHATPAMMEL
T'eomempus

- OnepupoBaTh NOHATHAMHE: TOYKA, IIPSIMASL, TIOCKOCT B IPOCTPAHCTBE,
[apanjieIbHOCTh U NEPIEHAMKYISIPHOCTD MPAMBIX M INIOCKOCTEH;

- IPUMCHSITB I PEMIEHHS 3a/ia¥ reOMETpUYECKUe (DaKThl, eCI YCIOBYS IPUMEHEHHS
3a/1aHbl B IBHO (hopme;

- pelarth 3a7a4y Ha HaXOXK/ICHHE T€OMETPUUESCKUXK BEIMYMH 110 00pasLiaM K
aNropuTMaM;

- IienaTh (BBIHOCHBIE) MIIOCKHE YEPTEXH H3 PHCYHKOB OGHEMHEIX (GUTYD, B TOM UHCIIE
PHCOBATE BUJ CBEPXY, COOKY, CTPOUTE CEYCHUS MHOIOTPaHHHKOB;

- U3BJIEKATh, MHTEPIIPETHPOBATE U PE0OPa30BLIBATE HHPOPMALMIO O TEOMETPHYECKUX
(Hrypax, IpeJcTaBlIeHHyIO Ha YepTexax;

- IPUMEHSTH TeOMeTpH4ecKre (PaKThl IS pelleHus 3a4a4, B TOM YHCIIE
IPEITONIATAFOIINX HECKOJIBKO IIArOB PELIEHHUS;

- ONUCHIBATh B3AHMHOE PACIIONOKEHHE IPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBRE;

- GopMyNHpOBATH CBOHCTBA ¥ IPU3HAKHE QHTYD;

- IOKa3bIBATh FEOMETPUYUECKUE YTBEPKICHHS;

- BIAIETh CTAHAAPTHOM KilaccuuKaiyell IpocTpaHCTBEHHBIX GHUIYp (IIMpaMuIEL,
HPU3MBL, TapaAJUIENICTTHITEAb);

- HaXOZHUTb OOBEMBI ¥ ILTOMIAHN IOBEPXHOCTEN F€OMETPUYECKHX TeJl ¢ IPUMEHEHHEM
dbopmyu;

- BBIYHCIATh PACCTOAHMS M YITIBI B IPOCTPAHCTBE.

Bexmopvr u xoopounamer ¢ npocmpancmee

- OnepupoBaTh MOHATHAMH JEKAPTOBBI KOOPAMHATEI B IPOCTPAHCTBE, BEKTOP, MOAYIIb
BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YO MEXIY BEKTOPAMH,
CKaJIPHOE NPOU3BEICHUE BEKTOPOB, KOITHHEAPHBIE BEKTOPEL;

- HaXOJHUTh PACCTOSHUE MEXKIY ABYMs TOUKaMH, CYMMY BEKTOPOB U NPOU3BEICHUE
BEKTOPA Ha YHCIIO, YTOJI MEX/Y BEKTOPaMH, CKalsipHOe IIPOM3BEICHIE, PACKIabIBaTh
BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM;

- 33]1aBaTh IJIOCKOCTh YPaBHEHHEM B JEKapTOBOM CHCTEME KOODIMHAT;

- pelaTth NPOCTEHIINE 3ala4ui BBEICHHEM BEKTOPHOro Oasuca.

Hemopus mamemamuxu

- IIpencTaBnaTs BKIIaJ BBIIAIONINXCS MATEMATUKOB B PA3BUTHE MATEMATHKH W HHBIX
Hay4HBIX 00JacTeif;

- IOHUMATh POJIb MaTEMAaTHKH B pasBUTHH Poccuu.

Memoowvr mamemamuxu

- Micnionb30BaTh OCHOBHEIE METO/IbI JOKA3aTENLCTBA, IPOBOAMTE JOKA3aTeIbCTRO U
BBIIIOJIHSTE OIPOBEPIKEHHE;

- IPUMEHATH OCHOBHBIE METO/IB! PEUICHUS MaTEMaTHYECKHUX 3a1a4;

- Ha OCHOBE MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B IPHPOJIe XapakTepu30BaTh KPACOTy H
COBEPIICHCTBO OKPYKAIOMIET0 MUpa U IIPOU3BEAECHHIN HCKYCCTBA,

- IPMMEHSATB POCTEHIIIE IPOTPAMMHEIE CPEACTBA H 3JIEKTPOHHO-KOMMYHUKAMOHHEIE
CHUCTEMBI IIPH PEIICHIH MaTeMaTHYECKUX 3a0a4.




