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1. TACIIOPT PABOYEM INPOT'PAMMbI YYEBHOM AUCHUIIJINHEBI
MATEMATHKA.

1.1. O6sacTh NPUMeEHEHHs HPOrPAMMBI:
Paboyas mporpamma 061eo6pazosaTenbHO yaeGHOM MCIUIIHEE! «MareMaTikay npeHa3HaYeHa

A1 M3YCHNS MATEMATHKH B NPO(ECCHOHATBHBIX 06Pa30BaTENbHBIX OPraHU3AIMIX, PEATH3YIOIIK

00pa3oBaTeNbHYIO IPOrPaMMY CPEIHEFO OBLIEro obpazopanus B npeneinax ocsoenns [IIICC3 CITO

Ha 0a3ze 0CHOBHOTO 061ero o6paszosanus o crnemuansroct CITO TexHMIecKoro npopuas
09.02.07 «indopmanuoHHbIe CHCTEMBI H IPOrPAMMHPOBAHHE.

1.2. MecTo yue6Hoi AMCHUILTMHEBI B CTPYKTYpe IPOrPaMMBbI HOATOTOBKH CIIELHAHCTOR

CPEdHEro 3BeHa;

YuebHas mucimmmusa «Marematnka» SBIAeTCs yYeOHBIM peMETOM 00:3aTebHON TIpeIMETHOM
obnactu «Matemaruka u uapopmarukay GI'OC cpemrero obmero obpazoBanwsl.

YuebHas quctmmtuHa «MareMaTuKa» U3ydaeTcs B 06Ie06pazoBaTeTsHOM [HKITE y4e6HOro IiaHa
HITCC3 CTIO na 6a3e 0cHOBHOTO 0611Er0 06pa3oBAHKS U ABIAETCS PO HIBHOM AUCUUILIMEOM.

1.3. Ilenn u 3apaum y4eOHOM AMCHMIVIMHBI — TpeGoBaHMA K pe3yjibTaTaM OCBOEHHSA Yy4eGHOI
AR CHMILIAHBI:

Cozepranue mPOrpaMME! HATIPABIEHO Ha OCTEIKEHHE CIICAYIOMIIX MeJtei:

- obecrieyenre chOPMHPOBAHHOCTH NMPECTABICHHN O COLAATBHBIX, KYJIBTYPHBIX X HCTOPHYECKUX
(axTOpax cTaHOBIIEHHS MaTEMATUKY;

- obecrieyenue cHOPMUPOBAHHOCTH JIOTHYECKOTO, ANFOPHTMIIECKOTO W MATEMATHYECKOTO
MBILIUIEHUS,;

- obecrieyeH e CHOPMUPOBAHHOCTH YMEHHH IPHMEHSTH [TOTYUEHHBIE 3HAHUS [IPH PEIIeHHN
Pa3IMYHBIX 33724,

- obecrieuenne chOPMHPOBAHHOCTH NPEACTABIEHUH O MATEMATHKE KaK YaCTH OBIIEYeTOBEIECKOit
KYNIbTYphl, yHUBEPCAILHOM A3bIKE HAYKH, TO3BOJIAIOMIEM OIMCHIBATE U M3ydaTh PEAlbHLIE IIPOLECCH
Y SIBICHUSL.

OcBoenye conepxanud y4eOHON IUCIMILIAHEL 0GECTIEUMBAET JOCTIHKEHHE CTYIEHTAME CIIEYIOIIHX
pe3ynbTATOB:

JIMYHOCTHBIX:

— COHOPMHPOBAHHOCTh MPEACTABICHUH O MaTEMATHKe KaK YHHBEPCALHOM S3bIKE HAYKH,
CPEACTBE MOJICIUPOBAHUS SBICHUM U IIPOLIECCOB, H/CIX M METOHAX MATEMATUKH,

~ NOHMMAaHUE 3HAYUMOCTH MaTeMaTHKH JIsl HAy4YHO-TeXHUIECKOTO fporpecca,
chOpPMEPOBAHHOCTh OTHONICHHS K MATEMATHKE KaK K YacTH OOIIEUeI0BEUeCKOR KYIbTYpPbI Yepes
3HAKOMCTBO C UCTOPHEH Pa3sBUTHS MaTEMATHKH, SBOJIIOLMEN MATEMAaTHUECKHUX HICH;

— Pa3sBUTHUE JOTUYECKOr0 MBIIJIEHHS, IPOCTPAHCTBEHHOTO BOOOPaKEHH S, Al OPUTMUAUECKOM
KyJbTYpbl, KPUTHYHOCTH MBIIIUICHUS HA yPOBHE, HEOOXOMMMOM Iuist OyAyIei npoQpeccuoHaIbHOM
JeSITENBbHOCTH, U1l IPOJOIDKEHUS 00pa3oBaHUs M caMOOOPa30BaHus;

— OBJIAJICHUE MATCMATHYECKMMH 3HAHHSIMU U YMEHHSIMH, HEOOXOIMMEIMHU B ITOBCEIHEBHOM
KU3HH, JUISL OCBOCHHUSA CMEXHBIX €CTECTBEHHO-HAYYHBIX IMCIMIUIMHE U JUCIUIUIAH
NPOh)eCCHOHANTBHOTO IUKIA, IS MOJTyYeH:s. 00pa3oBaHus B 06J1acTsX, He TpeOYIOHX yriry6IeHH ol
MaTEMAaTH4ECKOH MOATOTOBKH,

— TOTOBHOCTH H CIIOCOOHOCTH K 06pa30BaHMIO, B TOM YHCIIE caMO0Opa30OBaHMIO, Ha TPOTHKEHUH
BCEH )KH3HU; CO3HATENEHOE OTHONICHHE K HENPEPBIBHOMY 06pa30BaHMIO KaK YCIOBHUIO YCIIEITHOM
npodecCHOHATEHOM U OOLIECTBEHHOH NEATENHLHOCTH,

— TOTOBHOCTb ¥ CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUECKOM M OTBETCTBEHHOM JEATENbHOCTH;

= TOTOBHOCTb K KOJUIEKTHBHOHU paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU B 00Pa30BaATENLHOI,
OOILIECTBEHHO MONE3HOMH, yUeOGHO-HCCIIe JOBATENBCKOM, TIPOEKTHOM ¥ IPYTHX BUAAX NESTEIBHOCTH,

— OTHOIICHHE K NPO(HECCHOHANBHOM JeSTeIbHOCTH KaK BOSMOXHOCTH YUACTHS B PELICHUH
JIAYHBIX, OOIECTBEHHBIX, FOCYJAPCTBEHHEIX, OOUIEHAIIMOHAIBHEIX MPO6IeM;

MeTanpeaAMeTHbIX:



— YMCHHE CaMOCTOATENBHO OMPEACIIATE LEIH JeITENbHOCTH B COCTABNIATD ILIAHB! AEATEIbHOCTH,
CaMOCTOSATENIEHO OCYIIECTBIIATE, KOHTPOIMPOBATh ¥ KOPPEKTUPOBATH AEATENBHOCTD, UCIIONL30BATh
BCE BO3MOIKHBIE PECYPCHI [JIsI AOCTHIKEHUS IIOCTABICHHBIX LeJiel U pealM3anuy IIaHOB
AEATENPHOCTH; BHIOUPATD yCIIEUIHbIE CTPATEI MU B PA3IMUHbIX CHTYALUSX;

~ YMEHME IIPOAYKTHBHO OOINATHCS U B3aHMOAEHCTBOBAT B IIPOLIECCE COBMECTHOM EATENBHOCTH.
YIUTBIBATD MIO3ULIMY APYTUX YYaCTHUKOB NEATEILHOCTH, 5Q(QEKTHBHO pa3peniaTs KOH(IHKTEL,

~ BJIAJICHHE HABbIKAMH II03HABATCIIbHOM, yUeOHO-HCCIEI0BATENECKOM U IPOEKTHOM
ACATEIIBHOCTH, HABBIKAMH Pa3peIleHus IpobiIeM; CIOCOOHOCT M FOTOBHOCTh K CAMOCTOATETHHOMY
[TIOUCKY METOOB PEIICHUS NMPAKTHYECKUX 341349, IPUMEHEHHUIO Pa3IMYHBIX METOAOB IIO3HAHHUS,

— TOTOBHOCTb ¥ CIIOCOOHOCTB K CaMOCTOATEIBHON MH(DOPMALHOHHO-03HABATENBHOM
ACATENBbHOCTH, BKIIOUas yMCHUE OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIIHH,
KPUTHYECKH OLICHUBATDh M HHTEPIIPETUPOBATL HHGOPMAIIHIO, TIOJIYYAEMYIO H3 Pa3IddHbIX
HUCTOYHUKOB;

~ BJIIaJCHHC SA3bIKOBLIMH CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO U TOUHO MU3JIATATEH CBOKO TOUKY
3pEHHsI, UCI0JIb30BaTh aAEKBATHBIC SI3BIKOBLIE CPEACTBA;

~ BIIQ[ICHUC HABBIKAMH ITO3HABATE/ILHOM pedIeKCHuy Kak OCO3HAHUS COBEPLUAEMBIX NEHCTRUH |
MBICITHTEIIBHBIX IIPOLECCOB, X PE3YJILTATOB U OCHOBAHUIA, TPAHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX
HIO3HABATENIBHEIX 3311a4 U CPEICTB TS MX JOCTUKCHHUS,

~ LENCYCTPEMJIEHHOCTD B IIOMCKAX M NPHHATAM PELIEHUH, COOOPa3UTENHEHOCTh M UHTYHIINS,
PasBUTOCTb NPOCTPAHCTBEHHAIX MIPE/ICTABNICHUH]; CIIOCOOHOCTE BOCIIPHHEMATD KPACOTY ¥ FaPMOHKIIO
MHDA;

NpeAMETHBIX:

Dnemenmul meopuu MHOJICECE U MAMEMAMUYECKOH N02UKY

- OnieprpoBaTh MOHATHAMH: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXKECTBA, [IOAMHOKECTBO,
nepeceyeHe  00beJUHEHNE MEOXKECTB, YHCIOBBIE MHOXECTBA HA KOOP/IMHATHOMN MPSAMOH, OTPE30K,
MUHTEPBAIL, IIOTYMHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOH TOUKOH, rpadirdeckoe IpeacTaBleHue
MHOKECTB Ha KOOPAUHATHOM MIOCKOCTH;

- ONIEPUPOBATh NOHATUSMH: YTBEPKACHHE, OTPULIAHUE YTBEPXKACHHU, UCTHHHBIE U JIOJKHBIC
YTBEPXICHHUS, IPUIMHA, CIIEACTBUE, YACTHBIN ClIydai 0OIIETo yTBEPKIACHHS, KOHTPIPUMED;

- IPOBEPATHh HPUHAIIEKHOCTD SIEMEHTA MHOXKECTBY;

- HAXOJHUTP NEPECeUCHHE ¥ O0BEIMHEHNE MHOXKECTB, B TOM 4HCJIC IPEICTABICHHBIX rpaduIecky Ha
YHCJIOBOM NPAMOM U Ha KOOPAWHATHOM IJIOCKOCTH;

- IPOBOJHTH JIOKa3aTEIbHbBIE PACCYXACHU 1J1s 000CHOBAHUS HCTHHHOCTH YTBEPKICHMIA.

Yucna u evipadicenus

- CBOGOHO ONIEPHPOBATH HOHATHAMH: LIEJI0€ YHCIIO, IETMMOCTh YHCEN, OOBIKHOBEHHAs Apobh,
JecaTHIHasA NpoOk, pallOHANBHOE YHCIIO, IPHOIMKEHHOE 3HAYEHHE YHCIIa, YACTh, 1071, OTHOLICHHE.
IIPOIICHT, MOBBIMICHUE U IIOHIKEHHE HA 3aJaHHOE YHCJIO MPOIEHTOB, MacITad;

- IPUBOIMTH IPUMEPHI YHUCET C 3aJaHHBIMH CBOUCTBAMH JEITMMOCTH;

- OIICPHPOBATh MOHITHAMHE: JIOrapu(hM YHCIIa, TPUTOHOMETPHYECKas OKPY/KHOCTE, PaIHaHHAasd 1
rpanycHas Mepa yria, BeJIiuMHa yria, 3aJaHHOr0 TOUKOHM Ha TPUTOHOMETPUYIECKOM OKPYKHOCTH,
CHHYC, KOCHHYC, TAHI'€HC M KOTAHI'€HC YIIIOB, UMEIOIIUX IIPOU3BOIBHYIO BEJIUYMHY, YHCIA € U ;

- BBIIIOJIHATH apUPMETHYECKUE NSHCTBHUS, COYSTast YCTHBIE M IIUCHMEHHbIE IPHEMBL, IPUMEHSS IPH
HeOOXOAMMOCTH BEIYHCIIUTENBHEBIE YCTPOUCTBA;

- HAXO/IUTh 3HAYCHHUS KOPHS HATYPaJIbHOH CTEIICHHU, CTENCHHU C PAIMOHATBHEIM [TOKa3aTeaeM,
norapuma, HCIONB3YS IPH HEOOXOIUMOCTH BEIYHCIATENLHEIE YCTPOICTBRA;

- TIOJIb30BATECS OLIEHKON M IIPUKUAKOM IpH IIPaKTHUECKUX pacueTax;

- IPOBOJIATH 110 U3BECTHBIM (pOPMYJIaM M IIPaBUIaM IpeoOpa3oBanus OYKBEHHBIX BLIPAXKEHUH,
BKJTFOYAIOIIMX CTENEHH, KOPHH, JOrapu(MBl U TPHTOHOMETpHYeCKHe (yHKIHH;

- HAXOJTUTh 3HAYEHMS YHCIIOBBIX U OYKBEHHBIX BEIPAXKEHUH, OCYIIECTBIIASA HEOOXOMHMMbIE
HOJCTAHOBKH H NPe0Opa3OBaHHUS;

- U306paXXaTh CXeMaTHYECKH yToJl, BEIMUNHA KOTOPOrO BEIPAXKEHA B TPAAycax HiId PaJHaHax;

- UCIIOJIb30BATh NIPH PEIICHUH 3aJa4 TaONHUYHBIE 3HAYCHHUS TPUTIOHOMETPHYCCKUX (QYHKIHMIA YITIOB;



- BBIIOJIHATD IIEPEBOJI BENUUMHEI yIIIa U3 PaJaHON MEPHI B IPayCHyIO U 06paTHO.

Vpaenenus u nepasencmea

- Pemmars pauvonasbHele, moxasaTelbHEIE ¥ JIOrapu(MAIeCcKue ypaBHEHH S X HEPABEHCTRA,
IPOCTEHIIINE HPPALOHAILHEIE B TPUTOHOMETPHYECKIE YPABHEHH)S, HEPABEHCTBA U HX CHCTEMBL,

- HCII0JI30BATH METOPI PELLCHUS yPaBHEHUH: IPHBEICHIE K BULY "IPOU3BENECHHE PABHO HYIIO" HIIH
"4acTHOE PaBHO HYJO", 3aMeHa IIePEMEHHBIX;

- HCIIOIb30BAaTh METO MHTEPBAJIOB JUIS PEIICHUS HEPABEHCTB;

- ACIIONB30BATH IpauIeCKuit METo I JUIst IPUOIMIKEHHOTO PELleHAsS YPABHEHHH i HEPABEHCTB;

- H300paXaTh Ha TPUTOHOMETPHYECKOM OKPYKHOCTH MHOYECTBO PEIIEHMI IPOCTEHILIIX
TPUTOHOMETPHYECKHX YPAaBHEHUM 1 HEPABEHCTB;

- BBITIOJIHATEL OTOOp KOpHEH ypaBHEHHH WM PEIlCHUN HEPaBEHCTB B COOTBETCTBHH C
JIOTIOTHATENILHBIMH YCTIOBHUSMHE U OrpaHUYEHHAMH.

Dynryuu

- OnepupoBaTh MOHATHSMHE: 3aBHCHMOCTD BETHYHH, PyHKIUS, ApTYMEHT ¥ 3HAUCHHE QYHKIUH,
00J1aCTh ONpe/IENIeHrs] ¥ MHOYXKECTRBO 3HaUeHHi (yHKumH, rpaduK 3aBUCHMOCTH, rpaduK (yHKIA.
HYI QyHKIMM, TPOMEIKYTKH 3HAKONOCTOSHCTBA, BO3PACTAHHIE HA YHCIOBOM IPOMEXKYTKE, yObIBAHHE
Ha HHCIIOBOM IIPOMEXYTKE, HAauOObIIEE H HANMEHbIIIee 3HAUYeHHE (DYHKIIMH Ha YHUCIIOBOM
NPOMEXKYTKE, IEPHOANIECKas QyHKLHS, IEPHUOJI, YeTHAS ¥ HeueTHAs (yHKIHH;

- OIIEPHUPOBATH NOHATUAMHE: IpsiMas ¥ 0OpaTHAd NPONOPLUHOHAIBHOCTE, IHHEHHAS, KBAAPATHYHAS,
norapumuyeckas ¥ noxasarenbHast GYHKIMH, TPUTOHOMETPHYECKHE (yHKIHH;

- OIPEACIISTE 3HaYeHne QYHKIHUHA 10 3HAYCHUIO apIyMEHTA [IPH Pa3IMYHbIX CIIOCO0aX 3aIaHuUs
GYHKIUY;

- CTPOHTH rpathMKy H3YUCHHBIX (YHKIIIH;

- OIIMCBIBATH 110 Ipad¥Ky U B IPOCTEHIIMX ClIydasx 1o Gpopmyiie moBeJeHHe U CBOMCTBA (DYHKIHMIA,
HaxoIuTh 1o rpaduky GyHKIME HanGOBIINE U HAaUMEHBIINE 3HAUCHUS,

- CTPOUTH 3CKHU3 rpadyika QyHKIHH, yIOBIETBOPSIOLIEH IPUBEICHHOMY HA60PY YCIOBHIf
(IpOMEXYTKM BO3pacTaHus/yObIBaHNs, 3HAUCHNE (YHKIMH B 38/[@HHOM TOUKE, TOYKH SKCTPEMYMOB,
ACHMITOTHL, HyTH QYHKUMH U T.J1.);

- pelaTh ypaBHEeHHUs, IPOCTEHINNE CHCTEMBI YPAaBHEHHH, HCIOJIb3ys CBONUCTBA DYHKIMUH M HX
rpa¢uxos.

Inemenmvl MAmeMamuyecKo20 aHanu3d

- OneprpoBarh MOHATHAMMU: OPOU3BOHAS GYHKLMH B TOUKE, KacaTeNnbHas K rpaduxy (QyHKIWH,
IIPOU3BOAHAs DYHKIIHH;

- BBIYHCIISTH IPOU3BOJHYIO OJIHOYIEHA, MHOTOUWIEHA, KBaAPATHOTO KOPHS, IPOU3BOIHYIO CYMMBI
byHKImi;

- BBIYUCITATE JIPOU3BOHBIE JIEMEHTAPHBIX (GYHKIMHA B HX KOMOUHAIHMA, HCTIONB3YS CIIPABOYHEIE
MaTepHAaIBI,

- HCCIIEIOBATH B MPOCTEHINNX CIydasX QYHKIMHA Ha MOHOTOHHOCTE, HAXOIUTh HAUOOIBLIIUE U
HauMeHbIMe 3Ha4eHUs GYHKIUH, CTPOUTh TpadiKi MHOTOWIEHOB M IPOCTERINNX PAIHOHATBHBIX
(GYHKIHH ¢ HCIIONIB30BAHKEM Alapara MAaTEMATUYECKOTO aHAIIH3a.

Cmamucmuka u meopus 6eposimHOCImed, 102UKa U KOMOUHAMOPUKA.

- MeThb npencraBieHne o JUCKPETHBIX U HEMPEPBIBHEIX CAYYaWHBIX BEJIMYUHAX U pacTpeaeleHusX. O
HE3aBUCHUMOCTH CITyYaifHbIX BEJIHYHNH;

- HIMETH IIPECTABICHAE O MATEMATHYECKOM OXHMIaHUH U JIUCTIEPCUH CIIyYaMHBIX BETHYMH;

- HMETH NPEICTABICHAE O HOPMAIbHOM PACHPEACIICHUH H IPUMEPaX HOPMAJIBHO paclpeaelCHHBIX
CIly4YafHBIX BEJIUYHH,

- IOHUMATB CyTh 3aKOH2 OONBIIUX YUCET U BHIOOPOYHOTO METO]a H3MEPEHHUS BEPOATHOCTEI,

- HIMETD IIpe/ICTaBlIeHUE 00 YCIOBHON BEPOSTHOCTH ¥ O TIOJHOM BEPOSITHOCTH, (PHMEHSITH UX B
pEUIeHUH 3a/1aY;

- HMETD NIPEACTABJICHHUE O BAXKHBIX YaCTHBIX BHAaX pacnpe/:[eneHm‘/i 1 ONPpHUMEHATH UX B pEHICHUN
3aja4;

- IMETL NPENCTABICHUE O KOPPENSIIUH CIyJalHBIX BETMYHH, O THHEHHON perpeccuy.



Texcmosyie 3a0auu

- PetaTe 3a51aun pa3HEIX THIIOB, B TOM YHCIE 33J[aU¥ MOBBIIEHHOM TPYIHOCTH;

- BBIOMPATh ONTHMAJIBHBINA METO/| PELIECHUS 3a1a9H, PACCMATPHBAS Pa3INYHbIE METOJbL,

- CTPOUTH MOJIEIIb PEIEH S 3aa9H, IPOBOJUTE JOKA3aTEIbHbIC PACCYKICHHUS;

- peluath 3aja4u, Tpebyromue nepe6opa BApHAHTOB, POBEPKH YCIOBUHM, BHIOOPA ONTHUMAIBHOTO
pe3ybTara;

- AHAIIM3UPOBATh ¥ MHTEPIPETUPOBATH PE3YIIBTAThI B KOHTEKCTE YCIIOBUS 3a]1aUH, BHIOHPATh PelleHHMS,
He IPOTHBOpEYAILFe KOHTEKCTY;

- IEPEBOUTD IIPH PELICHHUH 3a]1auk HHPOPMAIHIO H3 OJHOM (OPMEI B IPYTyIO, UCIOJL3YS IPH
HEOOXOMMOCTH CXEMBI, TaONHIbL, IPaQUKH, JHArPAMMEL

T'eomempus

- OneprpoBaTh MOHATHAMH: TOYKa, IPsIMas, IIOCKOCTh B IPOCTPAHCTRE, IAPAILICTEHOCTD 1
[EPUEHANKYJISPHOCTD NPAMBIX U INIOCKOCTEI!;

- IPUMEHATH NI PELICHHS 3a/ia4 reOMeTpHYecKre (BaKThl, €CIIH YCJIOBUs IIPUMEHEHHS 3aJaHb] B
IBHOU popme;

- pemarTh 3a/1a4y Ha HaXOXJ/IEHHE '€OMETPHYECKHXK BETHYHH 110 00pasiaM Wiy aJropurMam;

- AeINAaTE (BBIHOCHBIE) IIOCKHE YEPTEXH U3 PHCYHKOB O0BEMHBIX (UIYp, B TOM YHCIIE PHCOBATD BUJ
CBEPXY, COOKY, CTPOUTH CEYEHUS] MHOTOTPAaHHHKOB;

- U3BJIEKaTh, HHTEPUPETUPOBATH ¥ NPe0OPaz0BHIBATE HHPOPMALIUIO O TEOMETPUYECKHX (Urypax,
NPEACTaBIIEHAYIO HA YEPTEkKAX;

- IPUMEHSTH reOMeTpUYECKHe (HaKThI [T PEIICHUS 3a/1a4, B TOM YHCIIE IPELIOIAraloIuX HECKONBKO
WaroB pellieHHs;

- OIIMCBIBATh B3aHMHOE PACIIONIOKEHUE IIPAMBIX U INIOCKOCTEH B MPOCTPAHCTBE,;

- hopMyMpPOBATh CBONCTBA M HPU3HAKA DHTYD;

- I0OKa3pIBaTh FEOMETPUUECKUE YTBEPIKICHHUS,

- BJIaJIeTh CTAHIAPTHOH KilacCHu(uKaIyel IPOCTPaHCTBEHHBIX GUTYp (IMPaMUIbI, IIPA3MEL
apajuieacIuIIe b ),

- HAXOIUTH OOBEMBI ¥ IIJIOIIAM MOBEPXHOCTEH T€OMETPHUECKHX TEIN ¢ IIPUMEHEHHEM (OPMYII;

- BBIYUC/ISATh PACCTOSTHUSA | YIJIBI B IPOCTPAHCTBE.

Bexmopuwi u koopounamel 6 npocmparncmee

- OnepupoBarh NOHATHAME JEKaPTOBE KOOPJMHATH B IPOCTPAHCTBE, BEKTOP, MOIY.Th BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATL! BEKTOPA, YIOJl MEX Y BEKTOPAMHU, CKaJISIPHOE IPOU3BEAECHHE
BEKTOPOB, KOJJIMHEApHEIE BEKTOPEI,

- HAXOJIUTDH PACCTOSTHUE MEKAY JBYMs TOUKAMHU, CYMMY BEKTOPOB M IIPOU3BEAICHHE BEKTOPA Ha YHCIIO,
YTOJI M@Ky BEKTOPaMHU, CKaJISIPHOE NPOM3BENCHHE, PACKIIabIBATE BEKTOD 110 JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

- 3a/1aBaTh MJIOCKOCTh YpaBHEHHEM B IEKAPTOBOM CHCTEMe KOOPIMHAT;

- pelaTh NPOCTEHINME 3a1aul BBEIEHHEM BEKTOPHOTo Hasuca.

Hemopus mamemamuxu

- IlpeacraBnaTh BKIIaJ BBIAAIOIIMXCS MATEMATUKOB B Pa3BUTHE MATEMATHKH M MHBIX HAYUHBIX
obnacreit;

- IOHUMATE POJIb MAaTEMAaTHKH B Pa3BUTHH Poccuu.

Memoovr mamemamuxu

- Mcnonp30BaTh OCHOBHBIE METO/IBI IOKA3ATENBCTBRA, TIPOBOAMTH JH0KA3ATENBCTBO U BEIIOIHSATD
OIIPOBEPIKCHHE;

- IPUMEHATH OCHOBHEIE METO/IbI PEIICHHS MAaTeMaTHUECKUX 3a/1a4;

- Ha OCHOBE MaTEMAaTHYECKNX 3aKOHOMEPHOCTEH B MIPHUPOJIE XapaKTepHU30BaTh KPacoTy
COBEPLIECHCTBO OKPY’KaIOIIEro MEpa U IIPOU3BEICHUN HCKYCCTRA,

- IPUMEHATE NPOCTEHINNE [IPOrPaMMHbBIE CPEACTBA U 3JEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI TIPH
pELICHHH MaTeMaTHYeCKHX 3a/1a4.



2. CTPYKTYPA M COAEP)KAHUE YYEBHOM JUCIUAILINHDI

2.1. O6mem yueOHoM AMCOUNIMHELI ¥ BUAbI yueGHOI paGoThI

Bun yue6HO# paboTe

Obvem uacos

O6nem o6pasoBaTe/IbHOI IPOrpaMmMbl YHeOHOM I CHUILTHHBI 254
B TOM YHUCJIE:

TEOPETHYECKOE O0yUYCHHUE 78
mabopaTopHble paboTHI -
IIPaKTUYECKHUE 3aHITHS 156
HHOWBUAYAJIBHBIA IPOEKT -
KOHCYJIbTallu{ 2
camocTosTeNbHas paboTa obyyarorerocs (BCero) -
IpoMexyTounas arrecrauys: IK3ameH 18
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3. XAPAKTEPUCTHKA OCHOBHBIX BU/JOB YYEBHOM JEATEJbHOCTH

Conepixanne XapakTepucTHKA OCHOBHbBIX BH/IOB JAeATEILHOCTH CTYAeHTOB(HA
obyvyennst ypOBHE y4eOHBIX AeiicTBIH)
Beenenne O3HakoMIIeHHE C PONTBIO MATEMATHKH B HAYKE, TEXHUKE, SKOHOMHKE,

MHOOPMALMOHHBIX TEXHONOTHAX ¥ IIPAKTHYECKOH JesSTeIbHOCTH.
OsHakoMIIeHHE ¢ LHENsIMHU U 331a4aMy H3YYEHHA MATeMaTUKH IIPH OCBOCHHH
cnenuansHocreit CITO.

AJITEBPA

PaiBuTHE NOHSITHSH O
qyuejie

Beoinonnenne apupmeTndeckux gedcTBUM HA YUCITAMHU, COYETasA YCTHEIE U
IUCBMEHHBIE IPHEMEI.

Haxoxenne npuOIMKeHHBIX 3HAYCHAM BEMYHUH M IIOTPEITHOCTEH
BBIUMCIICHUH (aOCOMIOTHOM B OTHOCHUTENBHOM); CpaBHEHHE YHCIOBBIX
BBIPaJKEHUH.

Haxoxnaenne onmmOoK B Mpeodpa3oBaHusX ¥ BRIUMCIEHUIX (OTHOCHTCS KO
BCEM IYHKTaM IPOrpaMMBbl)

Kopuu, crenenu,
Jorapapmsl

O3paxkoMIIeHHE C IOHATHEM KOPHS N- i CTEeNeH:, CBOMCTBAME PaIUKaNoB 1
IIPaBUJIaMHU CPABHEHUS KOPHEHH.

DopMyIHpOBaHHNE ONPENENICHUS] KOPHS ¥ CBOMCTB KOpHel. Brraucnenue u
CpaBHEHMUE KOPHEH, BBIOIHEHUE [TPUKUIKY 3HAYCHHUS KOPHSI.
IIpeobpa3oBaHHe YHCIOBLIX U GYKBEHHBIX BBIPAKEHUM, COAEPIKAIIMX
paTuKabL.

BrinonHen#e pacyeToB o GopMynaM, CoaepKaliiuM paIruKakl,
OCYIIECTBIISLSI HEOOXOMMBIE ITIOICTAHOBKHY ¥ ITPe0Opa3oBaHus.
Onpenenenue paBHOCHIBHOCTH BEIPOKEHHH ¢ paiuKkaiamMy. Pemenye
UppaLMOHANBHBIX YPABHEHUIA.

O3HakOMIICHHE C IOHATHEM CTEICHH C ICHCTBUTEIBHBIM [TOKA3aTeNEM.
HaxoxeHue 3Ha4eHMH CTEIICHH, HCTTOMB3YS P HEOOXOIMMOCTH
MHCTPYMEHTAIbHEIE CPEACTRA.

3anuceiBaHRE KOPHS N-if CTENEHH B BUJIE CTEIIEHH ¢ JPOOHBIM IOKa3areneM
1 Hao0opoT.

@opmynupoBaHue CBOHCTB cTeneHel. Brruncienue creneweit ¢
palMOHAJIBHBIM [TOKA3aTEeIeM, BHIIIOTHEHHE TPUKUIKY 3HAUCHUS CTEIICHH,
CpaBHEHHE CTENCHEH.

ITpeobpa3oBanue IUCIOBEIX U OYKBEHHBIX BBIPAXKEHHUH, COAEPIKAIHX
CTEIIEHH, IIPUMEHSISI CBOMcTBa. Pelnenue noka3aTenpHBIX YpaBHEHUH.
O3pakoMJIeHHE ¢ IPUMEHEHUEM KOPHEH ¥ CTENECHEH P BHIYUCICHHH
CPeIHUX, NeTICHUH OTPE3Ka B «30JI0TOM CeUeHUN». PellieHne pUKIIaHbIX
33124 Ha CIIOKHBIE TPOIIEHTH

IIpeoGpazoBanue
aJrebpanyeckux
BbIpaKeHUH

Brimonsenue npeobpa3oBaHuii BEIpakKeHHH, TpAMeHeHHE (HOpMYJI,
CBSI3aHHBIX CO CBOMCTBaMM CTeNeHeH 1 norapu(MoB.

Omnpenenenue o6acTi TOMYCTUMBIX 3HAUEHUH TOrapu(pMuIecKoro
BRIpKEHH. Perenue JorapugMuyIeckux ypaBHEeHHH

OCHOBBI TPUI'OHOMETPHUU

OcHoBHbLIC NOHATHH

H3yyenue pagraHHOro METO/1a H3MEPEHHUS YIIOB BpAILlEHHS U UX CBS3H C
rpajxycHoi Mepoii. M3o0paxeHue yrios BpallleHUs: Ha OKPYKHOCTH,
COOTHECEHHE BEeJIMYHHBI yTJIa C €ro pacroioxenneM. @opMmynupoBanue
OIIpEAeIeHIH TPUrOHOMETPIYECKUX QYHKUMH IS YITIOB IOBOPOTA U
OCTPBIX YIJVIOB IPAMOYTOJIBHOTO TPEYTOJbHUKA H 00BACHEHHE HX
B3aHMOCBSI3H

OcHoOBHBIE

HpI/IMCHCHI/IC OCHOBHBIX TPHI'OHOMCTPHAYCCKHX TOXACCTB JJIA BHIUYHCIICHUS
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TPMrOHOMETPUYecKHe | 3HAYCHHUN TPUTOHOMETPHYCCKUX QYHKIHHA MO OJHOU U3 HUX.
TOWKAECTBA
[IpeodpazoBanusn Wzyuyenne 0CHOBHBIX HOPMYIT TPUTOHOMETPHH: (GOPMYIIBI CIOKEHHS,
HpocTedmux YABOCHHSI, IPEOOPa3OBAHUS CYMMBI TPUTOHOMETPHUECKUX (DYHKIHHA B
TPHTOHOMETPHYECKMX | IPOM3BEACHUE U IPOU3BEICHUS B CYMMY ¥ ITPUMEHEHHE IIPY BHIYUCIICHUH
BBIpaKeHH 3HAYCHHUS TPUTOHOMETPHYECKOrO BEIPAXKEHHS M YIIPOLIEHHS €TO.
O3znaxoMIIeHHE CO CBOMCTBAMH CHMMETPHH TOYEK HA eIMHUIHOH
OKPYHOCTH W IIpMMEHEHHUE UX JJIsl BHIBOJA (OPMYIT IpUBeICHHMS
Hpocreitmmue Pemenne no popmyaM 1 TPUrOHOMETPUYECKOMY KPYTY IIPOCTEHITHX
TPUTOHOMETPUYECKHE | TPUTOHOMETPUYECKUX YPABHEHMH.
YPABHEHUS ¥ [Ipumenenne o6LIMX METOIOB PEIUEHUS YPABHEHHH (IIPUBENEHHUE K
HEpPaBEHCTBA JTMHEAHOMY, KBaJPATEOMY, METOJ Pa3oKeH s Ha MHOXKUTEH, 3aMEHBI
IIEPEMEHHOM) IPU PEIICHUH TPUrOHOMETPUUECKIX YPABHEHMI.
YMenue oTMeUaTh Ha KPyre peleHust IPOCTERIINX TPUTOHOMETPHYECKHX
HEpPaBEHCTB
Apxcunyc, O3HaKoMIIeHHE C ITOHITHEM 0OPATHBIX TPUIOHOMETPUYECKHX ()YHKIIHH.
APKKOCHHYC, W3y4eHne onpeneneHni apkCHHyca, apKKOCHHYCa, apKTaHIe€HCa YHCIa,

APKTAHreHC Ynucjaa

GopMymHpoBaHHUE UX, U300PAKEHUE HA EMUHHIHON OKPY>KHOCTH,
NPHUMEHEHME NIPY PEIICHUH YPaBHEHUM

OYHKIIWU, UX CBOMCTBA Y TPA®UKHU

Oynaxuun. [ouarue o
HENPEPHIBHOCTH
Pyuxuun

O3zHakoMJIeHHE C IIOHATHEM [IEPEMEHHOM, IPEMEPAMH 3aBUCUMOCTEH
MEXKY [IEPEMEHHBIMH.

O3HaKoMIIEHHE C IOHATHEM TrpaduKa, ONpeneNeHue IPUHAAIEKHOCTH
TouKkH rpaduky GyHkimu. Onpenenesue no GopMmye nNpocTeine
3aBHCHMOCTH, BHJa ee rpaduxa. Bripaxenue o Gopmye oamoi
IIEpEMEHHOM Yepe3 JpyTrHe.

Oznakomienue ¢ onpeaeneHueM QYHKIMH, GOPMYIHPOBAHHE €TO.
Haxoxaenue o6acTy onpenenenus u 0061acTi 3HaYeHUN (YHKIAK

CpoiicTBa QyHKIHH.
I'padpryeckas untep -
nperanud. IIpumepsi
PYHKIMOHANBLHBIX
3aBHCMMOCTE B
peaJbHBIX NpoIeccax
U SIBJICHHSIX

O3paxkoMIIeHHE C IIpEMepaMy (YHKIHOHATBHBIX 3aBUCHMOCTER B PEalbHbIX
[IpoLEeCccax U3 CMEXKHBIX JUCITUILINH.

OsnaxomieHUE ¢ JOKa3aTeIbHBIMU PACCYKICHUAMH HEKOTOPHIX CBOHCTB
JIMHEWHON ¥ KBaApaTU4HOH QYHKIUH, IpOBECHHE UCCIICA0BAHMS
JHUHEHHOH, KYCOUHO-TUHEHHOH, TpOOHO-TMHEHHON W KBaAPATHYHON
(GyHKIUH, mocTpoerue ux rpadukos. IToctpoeHue u yTeHre rpaduKoB
¢bynxuuit. Mccnenopanue GyHKIMM.

CocraBrenue BUIOB (GyHKIHMH [0 TaHHOMY YCJIOBHIO, pELIIEHHE 33024 Ha
KCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GYHKIHA

O6parHbie QyHRIUH

WNsyuenue nowsmus o6pamnoii hynrxyuu, onpedenenue 6u0d U nOCMpoeHue
epaghuxa obpamunoil hyHKyuU, HAXodNCOeHUe ee 0OLACMYU ONpedeseHus u
obnacmu snavenui. IlpuMeHeHre CBORCTE QYHKIMH IPU UCCIIETOBAHUT
YpaBHEHMH U peIleHNH 33124 HA SKCTPEMYM.

O3HaKOMJIEHHE C MIOHATHEM CIOXKHOH (hYHKIIHH

Crenennblie,
NoKa3zaTejbHbIE,
JorapupmMmuyeckne u
TPHUTOHOMETpHYECKHe
¢ynxkumnu. O6parHbie
TPHIOHOMETpHYecKHe

PpyHKUHH

Beruucnenue 3HaueHuH QyHKIIMHA 110 3HAUEHHIO apryMEeHTa.

Omnpenenenue oNoXXeHUs: TOUYKY Ha rpaduke 1o ee KOOpArHaTaM U
Hao0opoT.

HcnonpzoBanue cBOUCTB GYHKIMH [7Isi CpaBHEHUS 3HAUEHUH CTENIEHEH 1
norapuMoB.

ITocTpoenne rpad)uKOB CTENEHHBIX U JIOTapu(MIYecKuX QyHKIuH.
Pemienre noxasarenbabIX # JOrapuhMUYECKAX YPAaBHEHUN ¥ HEPABEHCTB 110
U3BECTHBIM aJIrOPUTMAaM.

O3HakOMJICHHE C TTIOHATHEM HEIPEPHIBHON IIEPHOMYECKON (YHKIUY,
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(bopMmyupoBaHHe CBOHCTB CHHYCA H KOCHHYCA, TOCTPOECHUE MX IPaduKOB.
(O3HaxoMmiieH#e ¢ MOHITHEM FApMOHHYECKHX KoJeOanuii i IpuUMepamMu
rapMOHUYECKUX KONEOAHUH 11 OMHMCAHHUS IPOLECCOB B (PU3MKE U APYIHX
00JacTsIX 3HAHMI.

OsHakOMIIEHHE C IOHATHEM Pa3phIBHOM NEPHOINIECKOH (BYHKIHH,
(opmyupoBaHue cBOMCTB TAHTeHCA M KOTaHIEHCA, HOCTPOSHHE HX
rpaduKoB.

[Ipumenenye CBOUCTB GyHKIMM it CPABHEHHUS 3HAUCHHIT
TPUTOHOMETPUYECKUX (PYHKLUH, pEUICHUS TPUTOHOMETPHYECKUX
YpaBHEHHH.

Ilocmpoenue epagpuxos obpammeix mpuzonomempuueckux GyHKyuii u
onpeoenenue no spaghuxam ux ceoticme .

Brinosinenne npeobpaszoBanus rpagukos

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

TiocaemoparensHocTn

O3HakoMIIeHUE C IIOHSITHEM YHCIOBOM MOCIIEA0BATENLHOCTH, CIOCO6aMH ee
3a1aHusl, BEIYUCIICHHUSIMH €€ YIECHOB.

Osuaxomnenue ¢ noHamuem npedena NOCAed06amenbHOCI.

O3HaKOMIIEHHE C BBIYACICHHEM CYMMBI 6ECKOHEYHOT0 YUCIOBOIO Pia Ha
IIPEMEPE BBIYUCICHUS CYMMBI OECKOHEYHO YOBIBAIOIIEH reOMeTpHYECKON
IIPOTPECCHH.

Pemenne 3a1a4 Ha IpuMeHeHHE GOPMYIIBI CYMMBI GECKOHEYHO YORIBAIOLIEI
T€OMETPUYECKOM IPOrpeccHu

HpouszBoanas u ee
NpUMeHeHHne

O3HakOMIICHHE C HOHSITHEM IPOM3BOJHOM.

Nsy4enune u GopMyIHpoBaHUE €€ MEXaHHYECKOIO ¥ T€OMETPUYECKOTO
CMBICIIA, U3YUEHHE ANITOPUTMA BEIYHCIICHUS IIPOU3BOIHOMN HA IIPHEMEPE
BBIYACIICHHS MTHOBEHHOM CKOPOCTH H YTJIIOBOTO KO (pHIHEHTa
KacaTenbHOM.

CocrapieHne ypaBHEHUS KacaTeIbHON B 00LIEM BH/E.

Ycpoenue mpapun quddepeHIHpoBaHHsL, TabIUIIbl IPOU3BOIHEIX
9JIEMEHTApHBIX QYHKIMH, IpEMeHenue Uil tuddepernupoBanus GyHKIAM,
COCTaBJICHHSI ypaBHEHHUS KacaTeIbHOM.

WsyyeHue TeopeM O CBA3U CBOUCTB (QYHKIMH ¥ IIPOU3BOIHOM,
(OpPMYyTMPOBKA HX.

IIpoBenenune ¢ HOMOIIBIO IPOU3BOIHOM HCCIIEA0OBAHUS (DYHKIMH, 3aJaHHOM
bopmyIoi.

YCTaHOBIEHME CBA3H CBOMCTB (QYHKIMHU ¥ IIPOM3BOIHOM M0 MX rpadukxaM.
ITpumMenenre mpou3BOHOM AJIs PEICHHS 3a/1aU HA HAXOXKICHUE
Hau0OJIBIIEr0, HAMMEHBIIETO 3HAYEHHUs H HA HAXOXKHEHHE dKCTpEMyMa

IlepBooopaznan u
HHTErpajx

OsHakoMJIEHHE C TOHATHEM HHTErpajla i NepBOOOPa3HOM.

M3zy4enune npasuia BEIYUCIEHHUS TEpBOOOpasHoit # Teopembl HproToHa—
JleiGuuia.

Pemenue 3agay Ha CBSA3b NEPBOOOPA3HOM U €€ IPOU3BOHOMN, BHIUHCIICHHE
1epBOOOpaA3HON ISl NaHHOH QYHKIUH.

Pemenue 3aau Ha npuMEHEHNE UHTETPaJIa ISl BHIYUCIEHUS (PU3MYECKIX
BEIHYMH H IIomane

YPABHEHMA 1 HEPABEHCTBA

Ypasuenus u
CHCTEMBI YPaBHEHMI
HepagencrBa n
CHCTEMbI HEPABECHCTB
¢ AByMA
nepeMeHHbIMU

O3HaKoMJICHHE ¢ TIPOCTEUIIIUMHE CBEICHUAMH O KOPHSX alireOpandecKux
ypaBHEHMH, NOHATHSIMH UCCIIEIOBaHHS YPaBHEHHH W CHCTEM ypaBHEHHH.
W3yyenue Teopuu paBHOCHIIBHOCTH YPaBHEHUH U €€ TIPUMEHEeHHSI.
IToBTOpEHNE 3aNUCH PELICHNS CTAHJAPTHBIX YPAaBHEHUH, IPUEMOB
npeobpa3oBaHus ypaBHEHHH s CBECHHUS K CTAHIAPTHOMY YPaBHEHHIO.

Pemenyne paoHaNBHBIX, HPPAIMOHAIBHBIX, IOKA3aTENbHBIX 1
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TPUTOHOMETPUYECKUX YPABHEHUN B CUCTEM.

Hcnons3oBanue cBORCTB U rpaduikoB QYHKITHH 171 pelIeHUsT YPaBHEHUH.
HOBTOpeHI/Ie OCHOBHBIX IIPHEMOB PCIICHUA CUCTEM.

Perttenne ypaBHeHI/If;I C IPUMEHEHUEM BCECX IIPUEMOB (pa3ﬂo>1<eHm Ha
MHOXHUTEIIH, BBEACHHS HOBBIX HCU3BECTHBIX, TOACTAHOBKH, Fpa(l)I/I‘ICCKOI“O
METOo/1a).

Pelienue cucteM ypaBHEHHUI ¢ MPHUMEHEHUEM PA3IAYHEIX CIIOCOOOB.
O3HaKoMIIeHHE C O6IIII/IMI/I BOIIpOCaMu PEHICHHS HCPABCHCTB U
HCITOJIB30BaHKEe CBOMCTB M rpaGuKoB QYHKIUE IPH PELUICHUN HEPABEHCTE.
Pelnenne HepaBeHCTB B CHCTEM HEPABEHCTB C IPUMEHEHHEM Pa3/IMUHBIX
croco6oB.

HpI/IMCHeHI/IC MaTeMaTUICCKUX METOQOB JJISi PEUICHUS COACPIKATEIBHBIX
3a/1a4 M3 pa3IM4HbIX 0bacTelt HayKu ¥ mpakTukd. MuaTeprnpeTuposanue
PE3YIBTATOB C YUETOM PCAIBHBIX orpaHquHnﬁ

SJIEMEHTBI KOMBUHATOPUKHU, TEOPUM BEPOSITHOCTEN U CTATUCTHKHA

OcHOBHBIE NOHATHA
KOMOHHATOPHKH

M3yuenne nmpapuna KOMOMHATOPUKHA U IPHMMEHEHHE TIPU PELICHUM
KOMOMHATOPHBIX 3a7a4.

Pemenre KoMOGHHATOPHBIX 3a1a4 METOIOM NepeGopa U 110 IPaBUITY
YMHO)KEHHSL.

O3HakOMIIeHHE C MOHSITUSIMU KOMOHHATOPHKH: Pa3MEIICHUSAMH,
COYETAHMAMH, IEPECTAHOBKAMH U (HOPMYJIAMH JJIA UX BEIUMCIICHHSL.
O6nsacHeHre U TpUMeHeHHE HOPMYIT ISt BEIYMCIICHHUS PasMELIEHHH,
IIEPECTAHOBOK M COYETAHUH P pEeIeHUH 3a1a4.

Osnaxomnenue ¢ 6mHoMoM HeroToHa 1 TpeyroasaukoM Ilackass.
Penienne npakTHYeCKuX 3aa4 ¢ UCTIONB30BAHMEM ITOHATHHM U IIPABHUIT
KOMOWHATOPUKH

JJIEMEHTbI TEOPHH

I/I3y‘{CHH€ KJIaCCHYECKOIr0 ONPCACIICHUA BEPOATHOCTH, CBOICTB

BEpPOATHOCTE# BEPOATHOCTHU, TEOPEMEI O CYMME BEPOSATHOCTEH.
PaccMoTpeHue ripuMepoB BEIUHCIIECHMS BEPOSTHOCTEH. Peluenue 3anay Ha
BEIYHCIICHHE BEPOSITHOCTEH COOBITHIH
IIpencrasienune O3HaKOMJICHHE C TIPEJCTABICHUEM YHCIOBLIX JaHHBIX U UX
JAAHHBIX (TA0HIIbI, XapaKTepPUCTUKAMHU.
AHATPAMMBI, Pemrenne mpaktuueckux 3amaq Ha 00pabOTKY YHCIIOBEIX JAHHBIX,
rpadukn) BBIYHCIICHUE MX XapaKTEPUCTHK

I'EOMETPUSA

IIpsamebie u nuI0cKOCTH
B IPOCTPAHCTBE

QopMynUpOBKa U IPUBELCHUE JOKA3ATEIbCTB IPU3HAKOB B3aHMHOTO
PacIIoIOKEHUS IPSIMBIX U IUTOCKOCTeH. PacozHaBanue Ha dyepTexax u
MOJEIAX PA3NUYHBIX CIIy4aeB B3aUMHOTO PACIIONOKEHUS IPIMBIX U
IUTOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKIECHUI.

@opMyHpoBaHUE ONPEACIICHHM, IPH3HAKOB ¥ CBOMCTB MapaJuIeIbHBIX U
DEPIEHINKYIISIPHBIX TIJIOCKOCTEMH, ABYTPAHHBIX U THHEHHBIX YIJIOB.
BrInoHEeHHEe HOCTPOEHHUS YIIIOB MEXTY MPSIMBIMHU, IPSIMOM H IJIOCKOCTHIO,
MEX]y IIOCKOCTSAMM IO ONMCAHMIO U PacIiO3HaBaHKE X HA MOJEILIX.
[TpumeHeHHe TPU3HAKOB U CBOUCTB PACIIONIOXKEHUS IPSIMBIX U IIJIOCKOCTEH
IIPY peleHu! 3a/1a4.

N306paxenne Ha pUCyHKax 1 KOHCTPYHPOBAaHUE HA MOJEILAX
NEePIEeHIUKYIISPOB U HAKJIOHHBIX K IIOCKOCTH, IPAMBIX, IapalIENbHbIX
TUTOCKOCTEH, YIIIOB MEXTy IPSIMOM U INIOCKOCTHIO 1 OOOCHOBAaHHUE
MOCTPOCHHUSI.

Perrenne 3aqa4 Ha BHIYHACIICHHE T€OMETPUYESCKUX BeIuIuH. ONUCHIBAHUE
PacCTOSHUS OT TOYKH JIO IIOCKOCTH, OT IIPSIMOH 10 IIIOCKOCTH, MEXKIY
TUTIOCKOCTSIMH, MEXIY CKPEIMBAIOIIMMHUCS IPSIMBIMU, MEKIY
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IPOM3BONBHBIME QHUIypaMy B pocTpaHcTBe. DOPMYIHPOBAHHIE H

TOKa3EIBAHKE OCHOBHBIK TEOPEM O PACCTOSHUAX (TEOPEM CYIECTBOBAHUS,
CBOMCTBA).

V300pakeHye Ha YepTexnax U MOJEIIX PACCTOIHNS K 060CHOBAHHE CBOMX
cyxaeHuit. OnpenencHue 1 BEIYUCICHIE PACCTOSHUM B IPOCTPAHCTBE.
[Ipumenenne GopMyn 1 TeOpeM MIAHUMETPUM [ PEIICHUS 3a1aY.
O3HaKOMIIEHHE C OHITHEM APAUIEIFHOT0 NPOEKTHPOBAHHS U €TI0
ceoiicTBamu. POpMyITHPOBAHHUE TEOPEMBI O ILIOIIAIN OPTOrOHANBHON
IPOEKIIUN MHOTOYTOJTBHUKA.

IIpumenenne Teopun it 060CHOBAHUS TOCTPOSHHUM M BEIYUCIEHHH.
ApryMeHTHpPOBaHHE CBOUX CY)KACHUN O B3aHMHOM PacIOI0KESHUM
IIPOCTPAHCTBEHHBIX QUTYD

MHororpanHuku

Onwmcanue ¥ XapaKTEPHCTHKA Pa3IMYHBIX BHIOB MHOTOTPAHHUKOB,
IIEPEYUCIICHIE WX DJIEMEHTOB ¥ CBOMCTB.

N306paskeHrie MHOTOIPaHHHKOB ¥ BBIIOJHEHHUE TIOCTPOEHHS Ha
H300paKEHUAX B MOJENSIX MHOTOTPAHHUKOB.

Brruricnenne TMHEHHBIX SJIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOHQUrypanusx, apryMeHTUPOBAHKE CBOMX CYXKISHHUH.

XapaKTepuCTHKA U H300PAKECHUE CeUCHUS], PA36EPMKU MHO20SPAHHUKOG
BBIYMCIICHUE IUIOIA/IeH MTOBEPXHOCTEH.

[TocTpoenue mpocTelimux ceveHnii Ky6a, MpU3Mbl, NEpaMuasl. [IpumMenenne
(axToB U CBeIEHWI U3 [ITAHUMETPHH.

OzgakoMiIeHHe ¢ BHAAMH CUMMETPH B IPOCTpaHCTBE, POPMYIHPOBAHUE
OmIpeNeIeHUH 1 CBOMCTB. XapaKTepuCTUKa CHMMETPHH TeJl BpalleH s 1
MHOT'OI'PaHHHKOB.

IlpuMmeneHne CBOMCTB CHMMETPHH IIPU PELICHUH 3a/1a4.

Hcnons3oBanne NpuoOPETCHHBIX 3HAHM JUIS HCCIENOBAHUA KU
MOJENUPOBAHUSI HECTIOMNKHBIX 3a1a4.

N300paxeHre OCHOBHBIX MHOTOIPAHHHUKOB U BBIIOIHEHHE PUCYHKOB 10
YCIIOBUSM 3a7a4

Tes1a u noBepxHocTH
BpalIeHH s

OzpakoMIIeHue C BHAaMHE TeNl BpalleHust, GOpMyIApOBaHUE UX
OIIpeIeTICHUH U CBOMCTB.

DopMyITHPOBaHHIE TEOPEM O CEUCHHH Iapa IIOCKOCTHIO M IIOCKOCTH,
KacaTelbpHOl K cdepe.

XapaKkTepuCTHKa U H300pakeHHe Tell BPAIlCHNUS, X Pa3BEPTKH, CEUEHHUSL.
Perenve 3a1a4 Ha IIOCTpOEHHE CEUSHHUIH, BRIYHCICHHIE THH, PACCTOSHUM,
yrioB, miomanei. [lpoBenenue n1oka3aTeNbHBIX PacCyXASHUN

IIPY peLleHUH 3a4ay.

[TpumeneHue CBOMCTB CHMMETPUH TIPH PELLICHUM 3a/1a4 Ha TeJia BpalleHus,
KOMOHMHAIIHIO TEIL.

N3o6paxenre OCHOBHBIX KPYTJIBIX TEJ M BHIOJHEHHE PUCYHKA I10
YCIIOBHIO 33724y

N3mepenns B
reoMeTpUH

O3HakoMJIeHUE C MOHATUSIMY ILTOMAAN B 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3agau Ha BEIYUCICHUE IUIOINAEH IIOCKUX QUTYP ¢ IPHMEHEHUEM
COOTBETCTBYIOIIKX (OpMyI ¥ (PaKTOB M3 ITAHUMETPUH.

HM3y4yeHnne TeopeM 0 BBIYMCICHUN 00HEMOB IPOCTPAHCTBEHHBIX Tell,
pelnieHne 3a1a4 Ha npuMeHeHne GOopMyT BEIYUCICHHSI 00BbEMOB.

W3ygenne GhopMys Ui BEIYUCICHHS IUIONIAAEH IIOBEPXHOCTEH
MHOTOT'PaHHHMKOB U TeJI BpalleHus.

O3HaKOMJIEHHE C METOZOM BBIYHCIICHHS IUIONIANH OBEPXHOCTH CHEPHL.
Pemenye 3aa4 Ha BRIMHCICHHE IIIOMAEH HOBEPXHOCTH

19




IIPOCTPAHCTBEHHBIX Tel

Koopaunaret n
BEKTOPbI

OsHaxoMIIeHue C MOHATHEM BekTOpa. VI3yueHue 1eKkapTOBOM CHCTEMBI
KOOpAWHAT B IIPOCTPAHCTRE, TOCTPOCHHME 110 3aJaHHBIM KOOPAMHATAM TOYEK
Hu IIJ'IOCI(OCTGfI, HaXOXIACHUE KOOPIHUHAT TOYCK. HaXO)I(,Z[CHI/Ie ypaBHCHI/Iﬁ
OKPYXKHOCTH, C(bepbl, IJIOCKOCTH. BEIuncienue paCCTOSIHI/Iﬁ MCXIY
TOYKaMH.

I/I3y‘{€HI/IC CBOMCTB BEKTOPHBIX BEJIHUYMH, IIPABUIL PA3JI0KCHU S BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABHI HAXOXKICHUA KoOpAuHaT BCKTOpa B
IPOCTPaHCTBE, IIPaBUII ﬂeﬁCTBHﬁ C BCKTOpaMH, 3aJaHHbIMHA KOOPJWHATaMH.
[TprMenenue Teopuu NPy PEIICHAN 33124 HA JEHCTBUS ¢ BEKTOPAMH.
WU3syyenne cKanspHOTO MPOU3BE/EHHS BEKTOPOB, BEKTOPHOTO YPABHEHHUS
HPSAMOH U 1II0CKOCTH. [IpuMeneHne Teopuu pU PELIEHUH 3a1a4 Ha
HeﬁCTBHﬂ C BEKTOpamMmu, KOOpI[I/IHaTHHﬁ METOJH, IPUMECHEHHE BEKTOPOB AJIs
BBIYHCIIEHNA BEIIMYHH YIJIOB U paCCTOSIHI/If;I.

O3HaKOMIIEHHE C JOKa3aTejibCTBAMHU TEOPEM CTEPEOMETPHH O B3aHMHOM
PacliOJIOKEHHUHU NIPAMBIX U IJIOCKOCTEH ¢ MCIIOIB30BAHHEM BEKTOPOB
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4. YCJOBUSI PEAJIM3ALIMY YYEBHON JUCIUILINHBI

4.1. . MarepunaisHo-TexHHUecKo0e obecneueHue

JUis peanu3aniy OporpaMMbl YueGHOM TUCIUIITHEEL «MaTteMarukay [IPELyCMOTPEHBI
CICAYIOMIHE CliCalIbHbIE TOMEITICHUS

Kabuner MaTeMaTHKH, OCHaIHeHHBIf;I 060pyn03aHHeM: HarJisi IHBIMU HOCO6I/I$IM1/I, JKPpaHHO-
3BYKOBBIMH HOCO6I/I$IMI/I, I/IH(bOpMaL{I/IOHHO-KOMMyHI/IKaHI/IOHHBIMI/I Cp€aCTBAMH, TCXHHUYCCKUMHA
cpeacrBaMu O6y‘:ICHI/I$IZ MarHAuTHO-MENOBOH IIOCKOP'I, MYJIbTAMEIUAIIPOCKTOPOM, HOYT6yKOM,
BBIXOOOM B HHTCPHET.

4.2. YuebHo-MeTOoAMYeCKOE H HHPOPMAIIHOHHOE 00eceueHme
4.2.1. KHuroobecne4eHHOCTh

HaumeHOBaHHe UTEpaTyphl: aBTOp, Ha3BaHUE, BUL Tonx KonnuecTBo Hanuune B
A3aHUs, U3TATENLCTBO W3 aHUs 9K3EMIDISPOB 37E€KTPOHHOM
U3IaHMMH B 6ubnunorteke Bal'v

6ubmuoreke Bal'V B
COOTBETCTBHUE C
dIroc Coo

OcHoBHas suTepaTypa

Aunre6pa n Hauaa MaTeMaTiieckoro ananmsa: 10 - |1
KJIACChl : y4eOHUK s 0611e06pasoBaTenbHblX
OpraHusalui : 6a30Bblil U yrnyGnénusit yposau / 111, 2017 50
A. Anumos [u ap.] .- 4-e u3n. — M. TIpoceenienue,
463 c. ISBN 978-5-09-045929-7.

Feometpus: 10 - 11 kacesl : yueGHUK mns
0011e00pa3oBaTeNbHLIX OPraHu3aLit : 6a30BbIl 1
yrnyOnénnmiii yposnu / JI. C. Arasacsu [u ap.] — 4-¢ 2017 50
u3g. — M.: [Ipoceerenye, 255 c. ISBN 978-5-09-
046610-3.

JononuurenpHas mureparypa

Mopuakosud, A.I'. Anre6pa i Hayana
MaTteMaruueckoro aganusa: 10 - 11 kmaceet : B2 4./ A.
I'. Mopakoswuu .- 13-e 3., ctep. - M.: Muemosnna, U.
I: Yuebnuk. - 400 c. ISBN 978-5-346-01992-3.

2012 49

MopnxoBuy, A.I'. AnreGpa u Havaa
MareMarudeckoro adanusa: 10 - 11 xmacent : B2 4./ A.
I'. MopzkoBuy .- 13-e u3a., crep. - M.: Muemosnna, Y.
2: 3apaynuk.- 271 ¢. ISBN 978-5-346-01992-3.

2012 48

Horopenos, A.B. I'eometpus : 10 - 11 xnaccs!
yueOHUK 11 001e00pasoBaTebHbIX OpraHM3aLMii :
Ga3oBelii 1 npodubHbLL ypoBHU / A, B. Iloropenos .- 2014 51
13-e u3n. — M.: Ipoceewsenne, 175 ¢. ISBN 978-5-09-
032026-9.

4.2.2. UHTEepHET-pECYPCHI:

1. ®enepanpHOro LEHTpa HHPOPMAIIMOHHO-06pa30BaTENbHEIX pecypcos - URL:
http://fcior.edu.ru/

2. ®epepanpHoe Xpanunuiie Enqunol koinekiuu b poBeiX 06pazoBaTebHEIX PECYPCOB -
URL: http://school-collection.edu.ru/




5. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM
JUCOUTTIIMHBI

MeToanl
PesyasTaTn 00yuenust

OHEHKH
Crynent HayuyuTcs:
SlemMenmul MeopuU MHONCECE U MAMEMAMULECKOT LO2UKY
- OnepupoBaTh NMOHSTHSIMH: KOHEYHOE MHOXKECTBO, HIIEMEHT MHOXECTBA,
TIOZIMHOXKECTBO, NIepeceyeHre U 00beIMHEHNE MHOXKECTB, YACIIOBbIE MHOXKECTBA Ha
KOOPJIMHATHOM NIPSMOM, OTPE30K, MHTEPBAII, OTyHHTEPBAI, IIPOMEXKYTOK C BHIKOJIOTOMH Camocmosi-
TOYKOH, rpau4eckoe MpeCTaBIeHHe MHOKECTB Ha KOOPIHHATHOH ILIOCKOCTH;
- ONIEPHPOBATh MOHATHSMH: YTBEPKIEHUE, OTPHIIAHUE YTBEPIKICHH S, HCTUHHBIE U menbhble
JIOKHBIC YTBEPIKICHHSI, IPUYHHA, CIIC[ICTBUE, JACTHBIH CIyyail 061ero yreepkaeHus,
KOHTPIpUMED; u
- IPOBEPSATH NPHHAIIEKHOCTD 3IEMEHTA MHOXKECTBY;
- HAXOJMTh NlepeceyeHne u 00bEANHEHHE MHOXKECTB, B TOM YHCIIE IPEACTABIEeHHbIX KOHMPOTb-
rpadpu9IecKy Ha YHCIOBOM IPAMOM M Ha KOOPAMHATHON IIOCKOCTH,
- TPOBOJUTE TOKA3ATEILHBIE PACCY)KICHUS IJIsi 0OOCHOBAHHS UCTHHHOCTH Hble
YTBEPKICHUH.
Yucna u svipasxcenus pabomet,
- CB0GOIHO OIEPHPOBATH IIOHSTHAMM: HENOE YHUCIIO, JETHUMOCTE YHCEN, OOBIKHOBEHHAS
Apobb, necaTHYHas Apobb, PAIIHOHATBHOE YHCIIO, TIPHOIIKEHHOE 3HAUCHHE THCIIA, UHOUBUOY-
4aCTb, JI0JIs1, OTHOILICHHE, IPOLIEHT, OBLIMIEHHE U MOHMKEHNE Ha 33JAHHOE YHCIIO
IpPOLIEHTOB, MacIlTas; anviivie
- IPUBOJAMTD IIPUMEPEI YUCEN C 33JaHHBIMU CBOMCTBAMH JEIMMOCTH;
- OIIEpHPOBATDH MOHATHAMHE: JTIOTapH(M YHCIIA, TPUTOHOMETPHYECKAS OKPYIKHOCTE, u
panuaHHas U TpajlyCHas Mepa yria, BEIMYHHA YIiia, 3aJaHHOTO TOYKOH Ha
TPHUIOHOMETPHYECKOM OKPY)KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHI'€HC YIJIOB, oomautnue
HMEIOMIMX NPOU3BOIBHYIO BETHYUHY, YKCIIA € U |
- BBITIONTHATE apupMeTHIECKUE JEHCTBUS, COYeTast YCTHHIE U ITUCEMEHHBIE IPHEMB], 3a0aHusL.
NPUMEHSA IPH HEOOXOAUMOCTH BEIYUCIIUTENbHbIE YCTPOUCTBRAE;
- HAXOUTh 3HAYCHHUS KOPHS HATYPaJIbHOU CTETIEHH, CTEIICHH C PalliOHAILHEIM
II0KasareneM, Jorapudma, UCIoJIb3ys IPU HeOOXO0AUMOCTH BEIYUCIUTEIBHBIE Ixzamen.

YCTPOMCTBA,

- IOJIb30BAThCS OLCHKOH M IPUKHIKON IIPH NPAaKTHYECKUX PacueTax,

- IPOBOJMTH IO U3BECTHBIM (QOPMyJIaM U IpaBuIiaM MpeobpasoBatus OYKBEHHBIX
BBIP2KEHUH, BKIIIOYAIOIIHX CTENEHH, KOPHHU, JTOrapu(Mbl i TPUTOHOMETPUUECKIE
(byHKUHH;

- HaXOJIUTh 3HAYECHMS YHUCIIOBBIX U OYKBEHHBIX BRIPAKEHHUM, OCYIIECTBIIAS HEOOX0UMbIE
II0JICTAHOBKH M NpeoOpa3oBaHMs;

- B300paxaTh CXEMaTHIECKU YTOJl, BeMYUHA KOTOPOTO BHIPaXKeHa B IPaycax MM
pazuaHax;

- HCTIOJIB30BaTh IPY PELICHMM 3a1a4 TaOJIHYHbIE 3HAUCHUS TPUTOHOMETPHUCCKUX
GbyHKIHH YTIIOB;

- BHIMOJIHATE NIEPEBOJ] BEIMYMHEI yIJia U3 paIMaHHON MEphI B TPaIyCHYIO ¥ 00paTHO.
Ypasnenus u nepaserncmea

- PemaTe panuoHanbHele, IOKa3aTedbHbIE H JOrapuMUUECKHE YPABHEHHS U
HEPAaBEHCTBA, IPOCTEHIINE UPpallOHATbHBIE M TPHTOHOMETPHUYECKHE YPABHCHHS,
HEPABEHCTBA U UX CHCTEMBI,

- HCIOJIb30BATE METOMABI PEIICHHS YPaBHEHH): IPUBEICHHE K BUAY "TIPOU3BEACHHE
PaBHO HYJIO" MIIH "YaCTHOE PaBHO HYJIO", 3aMeHa TIePEMEHHBIX,

- MCIIOJIB30BAaTh METOJ HHTEPBAJIOB JUIs PEIICHNS HEPABEHCTB,
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- HCIOJIb30BaTh rpadMIecKuii METOM JUIs IPUOMIKEHHOTO PEIlCHNS YPaBHEHUM 1
HEpaBEHCTB;

- ©300paXaTh HA TPUTOHOMETPHUUECKON OKPYIKHOCTH MHOKECTBO PEIIEHUH TPOCTEHIIIX
TPUTOHOMETPUYECKHX YPAaBHEHHUH U HEPaBEHCTB;

- BBIIIOJIHATH OTOOP KOpHER ypaBHEHUi MM PEIlEHNH HEPABEHCTB B COOTBETCTBUHM C
JOTMONTHUTEIBHBIMU YCIOBUSIMH U OTPAHHYEHUSIMU.

Dynrxyuu

- OneprpoBaTh NOHATHAMH: 3aBHCHMOCTD BEJIWYMH, (BYHKIHS, ApTYMEHT H 3HAUCHUS
byHKImH, 061aCTE ONpeeIIeH s B MHOXKECTBO 3HAYEHHU hyHKIIHH, rpaduK
3aBUCUMOCTH, rpaduK QyHKIMH, HyIH QYHKIHHA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3DACTaHUE HA YHCIOBOM IIPOMEXKYTKE, yObIBAHIE Ha YHCIIOBOM IIPOMEXYTKE,
HauOOIblIee U HAUMEHbIIee 3HAUYCHHE BYHKIMH HA YHCTOBOM IIPOMEKYTKE,
nepHoanyeckas GpyHKIus, IEPUOA, YeTHAsS U HeueTHad (GyHKIUH;

- OIIEpUPOBATh NOHATHAMHE: IIpAMasi X 0OpaTHast MPOTIOPIMOHANLHOCTD, INHEHHAS,
KBaJpaTHYHas, Jorapupmuyeckas U Hokazatenbras GyHKUNE, TPATOHOMETPHISCKHE
bynxmuu;

- ONPEJIENATh 3HaUYeHNE (PYHKIHHM 10 3HAYCHMIO apI'yMEHTa IIPH Pa3IMYHBIX CIOCc00ax
3aJaHus QYHKIHH,

- CTPOHUTH rpa(UKH U3YUSHHBIX ()YHKITHH;

- OIKCBIBATH N0 Ipa(uKy ¥ B IPOCTERUINX Cllydasx M0 GpopMyIIe IOBeIEHHE U CBOHCTBA
(ynxumii, HaxoauTh 10 rpaduKy GyHKINHM HAHGOBIINE ¥ HAUMEHBIINE 3HAYCHHUS,

- CIPOMTH 3CKHU3 rpaduika QYHKIMY, YIOBICTBOPSIOLICH IPUBEICHHOMY HaGOpy
yCIOBHH (IPOMEXYTKH BO3pacTaHUs/yObIBaHHUs, 3HaUeHNE (YHKIMH B 33JaHHON TOUKe,
TOYKHU IKCTPEMYMOB, ACHMIITOTHL, HYJIH GYHKIMH U T.]1.);

- pelIaTh ypaBHEHHU, IPOCTEHINME CHCTEMBI YPABHEHHH, HCIIOJB3YS CBOMCTBA (OYHKLHH
U HX rpagpHKOB.

Onemenmol MAmMeMamMuU4ecKo20 aHanu3d

- OnepupoBaTh MOHATHAMH: IPOU3BOAHAS (YHKIMH B TOUKE, KacaTelbHas K rpaduKy
(QyHKIMH, TpOU3BOAHAS DYHKIHH;

- BBIYMCIIATD IIPOU3BOJHYIO OJHOWIEHA, MHOTOWIEHA, KBAIPATHOTO KOPHH,
IIPOM3BOIHYIO CYMMBI (hYHKIIHIA;

- BBIYUCILATD IIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIMMHA # HX KOMOMHAIUM, HCIIONL3YS
CIIPaBOYHBIC MATEPHAIIEL,

- HCCIIEZIOBATh B MIPOCTEHINNX Cliydasx HYHKIMHA Ha MOHOTOHHOCTD, HAXOOHUTh
HauOONbIIKE U HAaNMEHBIIHE 3HAYeHHUS QDYHKINM, CTPOUTE Mpa(UKiu MHOTOWIEHOB
IPOCTEHIINX PAIHOHANBHEIX (QYHKIHI C HCIIONB30BAHUEM allllapaTa MaTeMaTHYECKOT0
aHaTn3a.

Cmamucmuxa u meopus 6epossmHocmer, 102uKd U KOMOURAMOPUKA.

- lmeTp npesicTaBlIeHue O JUCKPETHBIX ¥ HENPEPLIBHEIX CIIy9alHBIX BEIHYMHAX U
pacnpenesneHusx, 0 He3aBUCHUMOCTH CITyYalHBIX BEINYMH;

- UMETH MIPEJCTAaBIEHUE O MATEMATHIECKOM OXUAAHNM U QUCIEPCHH CIIyYaiiHbIX
BEJINUMH,

- AMETH NpPeJCTaBIEHUE 0 HOPMATLHOM PaCIIPEJeIICHUH U IPUMEPAX HOPMAILHO
pacipeIeNeHHbIX CIIyJalHbIX BeIMYLH;

- HOHUMATh CYTh 3aKOHA OOJBILIX YHCET U BRIOOPOYHOTO METOA H3MEPEHUS
BEPOSATHOCTEH;

- UIMETh NPEJCTAaBICHUE 00 YCIIOBHON BEPOSTHOCTH | O MIOJHOM BEPOSTHOCTH,
IPUMEHSATH UX B PEIICHUH 3aa4;

- HMETh NPEJICTABIIEHUE O BaXKHBIX YACTHBIX BUIAX PaCIpeieieHuil U MPUMEHSTh UX B
peuieHny 3a0au;

- UIMETh TPEJICTAaBICHHUE O KOPPEIALMH CITyJalHbIX BEIUYUH, O THHEUHOH perpeccuu.
Texcmosvie 3a0auu
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- Pernats 3a5a9i pasHbIX THIIOB, B TOM YHCIE 38/[a9H IOBBIIIEHHOM TPYIHOCTH;

- BRIOMPAT ONTUMANBHEI METO] PELIEHNS 32/a4H, DACCMATPHBAS PATAYHBIE METOMIBL:
- CTPOUTh MOJETb PEMICHUS 3a/1a4H, IPOBOJKUTE AOKA3aTeIbHBIE PACCYKICHHUS;

- pemarh 3ajiauH, Tpebyroupe nepebopa BapuaHTOB, IPOBEPKH YCIOBHH, BEIGOpa
ONITUMAJIBHOTO Pe3yiIbTara;

- aHAIM3HPOBATh ¥ MHTEPIPETHPOBATH PE3YNIBTATEI B KOHTEKCTE YCIOBHS 3a1a4H,
BBIOMpATh PENIEHHS, He IPOTHBOPEYAIIE KOHTEKCTY;

- IEPEBOJIUTD IIPK PELICHNH 38249l MHPOPMAIIMIO U3 OJHOM GOPMEI B APYryIO,
HCTIONIB3Ysl HPH HEOOXOIMMOCTH CXEMBI, TaGIHIIBL, rpad UK, JHATPAMMEL.
Teomempus

- OnepupoBath MOHATUSIME: TOYKA, TIPsIMast, IIOCKOCTE B IPOCTPAHCTBE,
apajIeNbHOCTE M NEPHEHAUKYISIPHOCTD MPIMBIX U IIIOCKOCTEH;

- IPUMEHSTE VISl PCIISHUS 3a[ja4 T€OMETPHIECKHE (aKTH, €CIIU yCIOBHS IPHIMEHEHUS
3ajIaHbl B IBHOI (opme;

- peIiath 3a1a4K Ha HaXOXICHHE TeOMETPHYECKUX BEIMYHMH 10 06pasIaM HiIn
ANTOPUTMAM;

- JIeNaTh (BBIHOCHBIE) IIIOCKHE YEPTEIKH U3 PACYHKOB OOHEMHEIX QUTYP, B TOM THCIIE
PHCOBATh BUJ CBEPXY, COOKY, CTPOHTH CEYEHHS MHOTOIPaHHHKOB;

- M3BJICKaTh, HHTEPIPETUPOBATH U IPe0OPa3OBLIBATE HHOOPMALHIO O [EOMETPHIECKHX
(urypax, IpeacTaBIeHHYIO Ha YepTexax;

- IPIMEHSTD reOMeTpUYeCcKre (DaKThI AJIsL PEIleHHs 380349, B TOM YHCIIe
[PEaNoIararyx HECKOIBKO LIaroB pelIeHHUS;

- OUCBIBATH B3AHMHOE PaCIIOJIOKEHUE IPSIMBIX H IIIOCKOCTEN B IPOCTPAHCTBE;

- GOpPMyYNHPOBATH CBOMCTBA M IPU3HAKH UIYD;

- IOKa3hIBATh [€OMETPHUECKUE YTBEPKICHMUS;

- BlIaJI€Th CTAHIAPTHOMN KIIACCH(pUKALIMER IPOCTPAHCTBEHHAIX GUTYDP (TIHPAMUIEL,
HPU3MBL, TApAIIIEEITHIEAb);

- HAXOJIMTh 0OBEMBI U TUIOMIANH OBEPKHOCTEH TeOMETPUYECKHIX TEJI C IIPUMEHEHHEM
hopmyu,

- BBIUMCIISATH PACCTOSHMS B YIJIbl B IPOCTPAHCTBE.

Bexmopor u koopounamer ¢ npocmpancmee

- OnepupoBath NOHATHAME JEKAPTOBEL KOOPIMHATEI B TIPOCTPAHCTBE, BEKTOP, MOLYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIMHATEI BEKTOPA, YTOJI MEXKIY BEKTOPAMH,
CKaJIIPHOE IIPOU3BE/ICHIE BEKTOPOB, KOJLIHHEAPHBIE BEKTOPEL;

- HAXOJUTh PACCTOSHUE MEXK/Y IBYMs TOUKaMHU, CYMMY BEKTOPOB ¥ IIPOH3BENCHHUE
BEKTOpA Ha YMCIIO, YIOI MEX/Y BEKTOPAMH, CKAIIPHOE IPOU3BEICHHE, PACKIAAbIBATE
BEKTOP 110 IBYM HEKOJIIMHEAPHBIM BEKTOpaM;

- 3a]1aBaTh INIOCKOCTH YPaBHEHUEM B IEKAPTOBOH CHCTEME KOOPIMHAT;

- pelaTh IpOCTEMINKE 3aJa4l BBEICHHEM BEKTOPHOro GasHca.

Hemopusa mamemamuxu

- [IpencrapnaTe Bkna BEIIAIOMIIXCS MATEMATHKOB B PA3BHTHE MAaTEMATHKH U HHBIX
HAay4YHBIX oOJiacTeif;

- IOHUMATh POJIb MAaTEMAaTHKHU B passuTun Poccuu.

Memoovt mamemamuxu

- Mlcnone30BaTh OCHOBHBIE METOIB I0KA3aTENLCTBA, IIPOBONTE JOKA3aTEILCTBO U
BBINOJIHSATE OIPOBEPIKEHHIE;

- IPAMEHATH OCHOBHBIE METOIBI PEIICHHS MATEMATHUYECKUX 3aa4;

- Ha OCHOBE MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTePU30BaTh KPACOTy U
COBEPIICHCTBO OKPYKAIOIIET0 MUPA M IIPOU3BENEHUM HCKYCCTBA,

- IPUMEHSITE IPOCTEMIINE IPOTPAMMHBIE CPEACTBA H DIIEKTPOHHO-KOMMYHHKAI[HOHHLIE
CHCTEMBI IIPH PEILICHUH MaTeMaTHUECKHX 3a7a4.




