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1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

O/1b.07 MaTtemaTnka

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
PabGouass mporpamMmma y4eOHOW IUCHMIUIMHBL (Janee — pabouas Mmporpamma) siBISIETCS
YacThl0O OCBOEHHMS MPOrpaMM IMOATOTOBKH CIELHUAIUCTOB CPEIHEro 3BEHa (Jajee
IITICC3) B cootBerctBUH ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

43.02.16 Typusm 1 roCTEIPUUMCTBO
(ykazamv npogheccuro, cneyuanbHOCmb, YKPYRHEHHYIO 2PYRNY (2pynnvl) npogeccuti
uIUu Hanpasiexue (HanpasieHus) n0O20MoeKuU)

Pabouast mporpamma yueOHoM nucuuriuael O/lb.07 MaTtemaTuka MOXET ObITh
ucrojp3oBaHa 1o crennanpHocTsIM CIIO Ha ©6a3e cpemHero (MOJHOTO) OOIIETO
oOpa3oBaHus, B JIONMOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu IporpaMm MnepenoaroToBku kaapos B yupexaenusx CIIO.

1.2. lenu u 3agaum y4eOHOI IUCHUIUINHBI, TPEOOBAHUS K Pe3ybTaTaM
OCBOCHUS YUEOHOM TUCHUTIIUHBI

YuaeOnas qucuurrnaa O/[b.07 MaTtematrka oTHOCHTCS K 00111€00pa30BaTeIbHOMY
LUKITY.

[lenbto peanu3aiu OCHOBHOM 00Opa30BaTeIbHOM MpOTrpaMMbl CPEIHETO OOIIEro
oOpa3zoBaHusl Mo mpeaMery Maremarhka SIBJISIETCSI OCBOCHHE COJEpKaHHUsS IMpeaMeTa

MareMatrka U JOCTHXKEHHE OOYUYarOIIMMHUCS PE3YJIbTATOB M3YYECHHS B COOTBETCTBUHU C
tpeboBanusmu, ycranoBlieHHBIME OT'OC CITO P® u I[TOOII CIIO.
Conepxanue nporpamMbl «MaremMaTHKa» HAIpPaBiICHO HA JOCTHKEHHUE CIEIYIOUIUX

eJeu:

- obecrnieueHne c(HhOPMHUPOBAHHOCTH TMPEACTABICHUIN O CONMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYCCKHUX (PaKTOpax CTAHOBJIICHHUS MAaTEMAaTHKH;

- o0ecrieueHne  CPOPMHUPOBAHHOCTH  JIOTMUECKOTO,  aJlTOPUTMHUYECKOTO U
MaTEMaTHYECKOTO MBIILICHHUS,

- obOecrnieueHre CHOPMUPOBAHHOCTH YMCHHM MPUMEHSTH MOJyYCHHbIC 3HAHHS IPH
pCIICHUHN Pa3JIMYHBIX 3a/1a4;

- o0ecrieueHre CcHOPMUPOBAHHOCTH TNPEACTABICHUNA O MaTEMaTHKE KaK 4YacTu
00IIIeUeIOBEUECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAyKH, ITO3BOJISIFOIIECM
OIMCHIBATh M U3YYaTh PEAIbHBIC MPOIICCCHI U SIBIICHUSI.

PaGouass mporpamMma MOKET HCIIOJNB30BATECA JPYTUMU 00pa30BaTEIHHBIMU
opraHuzanusiMu  (YUIpexIACHUSIMHU), PEATU3YIOIMIMMH 00pa30BaTEIbHYI0 MPOrpaMmy
cpeaHero obmiero obpazoanus B npenaenax ocBoeHus OIIOIT CIIO Ha 6a3e 0OCHOBHOTO
obmero oopazoBanus (IITICC3).



2. PE3YJIbTATBI OCBOEHUSA YUYEBHOM JUCHUITIJINHBI

Koa n HanmeHoBaHue
¢opmupyembix
KOMIIeTeHITU I

IInanupyemble pe3yJbTaThl 0CBOCHHUS JHCIHMIIIHHBI

Oo1me

JAucumMninHapHble

OK 01 Beibupats criocoOsr
pelIeHus 3a1a4
npodhecCHOHATBHON
JeATEIEHOCTH
MIPUMEHUTENBHO K
Ppa3IMuHBIM KOHTEKCTaM

- TOTOBHOCTB K TPYIy, OCO3HAHUE IICHHOCTH MAaCTEPCTBA, TPYAOIO0HE;

- TOTOBHOCTh K AKTUBHOW JIEATETHHOCTH TEXHOJOTHYECKOH U
COLMAIFHOW HAIIPAaBICHHOCTH, CIOCOOHOCTh HHUITMHUPOBATH, INIAHUPOBATh H
CaMOCTOSITENTFHO BBITTOJHATH TAKYIO ESATEIHHOCTD;

- HHTEpec K pa3Im4HBIM cepaM mpodecCHoHATFHON IeATeFHOCTH,

OBiageHre YHUBEPCAIEHBIMA Y9eOHBIMH

MTO3HABATENEHBIMA ICHCTBHUSMU:

a) 6a30BbIC JIOTHUECKHE ICHCTBUS:

- CaMoCTOSTENBbHO (HOPMYIIUPOBATH H

aKTyaJIM3UPOBaTh NPOOJIEMY, PaCCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHaBJIUBATh CyHleCTBeHHLIfI NpU3HAK WM OCHOBAaHUA  IJIA
CpaBHEHHUsI, KJIacCU(PUKAITUH U 0000IICHHS,;

- ONpEenAeNATh LENN IeATSIFHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPUH UX
JIOCTIKCHIS,

- BBUIBIITH 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B PACCMATPHBAEMBIX
SIBIICHHSAX;

- BHOCHUTh KOPPEKTHUBHI B [EATEIHHOCTH, OIICHMUBATH COOTBETCTBUE
Pe3yIbTATOB LENSAM, OICHUBATH PUCKH ITOCICACTBUHN IEeATCITHHOCTH,

- pa3BUBATh KPEATHUBHOC MBIIIIJICHUE TTPU PCUHICHUN )KU3HCHHBIX npo6neM

6) Ga30BbIC HCCIEIOBATENBCKUE ICHCTBHS:

- BJIAJETh HABBIKAMHU Yy4eOHO-MCCIIENOBATENLCKOH U
JIeSITeTIbHOCTH, HaBBIKAMH Pa3peIIeHus Mpooiiem;

- BbIABJIATD TNPHUUYUHHO-CJICACTBCHHBIC CBA3UM W AKTyaJIU3UPOBATH
3agavy, BBIJIBUIaTb TUIIOTE3Y €€ PCEHICHUA, HAXOAUTb apryMEeHTbl IJIsd
JTOKa3aTeNnbCTBA CBOMX VTBEPXKICHHH, 3alaBaTh MapaMeTpbl W KPHTCPUHU
pelIeHHS;

- aHANW3UPOBATh IOJYYCHHBIC B XOJE PCIICHHS 3aJa4d pPE3yJIbTATEHI,
KPUTHYCCKH OIICHUBATh MX JIOCTOBEPHOCTH, NMPOTHO3UPOBATh M3MEHCHHE B
HOBBIX YCIOBUSX;

- - YMCTh INEPECHOCUTH 3HAHWS B MO3HABATCIHFHYIO W TPAKTHYCCKYIO
00JIaCTH KU3HEACITCIBHOCTH,

- yMeTh MHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEAMETHBIX 00IacTe;

- BbIABUT'aTb HOBBIC HJIACH, MpEjiaraTb OPHUIMHAJIBHBIC MOAXOABI U
peleHHS;

MPOEKTHOH

- BJaJETh METOAAMH JOKa3aTeJbCTB, AITOPUTMaMH
pemieHust 3amad; yMeHHE (OPMYIHPOBAThH OIPEICICHHS,
aKCHOMBI W TEOPEMBI, MPUMEHATh UX, MPOBOAUTH
JIOKa3aTeIbHBIC PACCYKICHHS B XOJIE PEIICHHMS 3a/1a4;

- YMETh OIEPUPOBATh MHOHITHUSMH: CTETIEHb 4YHCIIA,
norapuM  YHWCNA; YMEHHE  BBHINOJHATH  BBIYMCICHUE
3HAUCHHH ¥ NPeoOpa3oBaHMA BBIPAXKCHUI CO CTENCHAMH H

jorapupmMamMu, TpeoOpa3oBaHusl JAPOOHO-PAIOHATBHBIX
BBIPAYKEHU;

- YMETh ONEPHUPOBATH IMOHATHAMH: PpallMOHAILHEIE,
nppaiuoHaJIbHbIC, I10Ka3aTCJIbHBIC, CTCIICHHBIC,
norapuMUYECKUe, TPUTOHOMETPUYECKHE YpPaBHEHUS |
HEpaBEHCTBA, X CHCTEMBI;

- YMETh  ONEPHPOBATH  MOHATHAMH:  (DYHKITHS,
HEeTpephIBHAas (YHKIUS, MPOU3BOIHAS, IIepBOOOpa3Hasd,
OTIpeNICIICHHBI MHTETPA; YMETh HAaXOIUTh IPOU3BOIHEIC
ANIEMEHTAPHBIX  (DYHKITHIA, WCTIOJNB3ysS  CIPABOYHEIC

MaTepHalibl; UCCIIeOBaTh B MPOCTEHIINX CIydasx (YHKLIHH
Ha MOHOTOHHOCTb, HAaXOAUTh HAWOOJBIIME M HAUMEHBILIHUE
3HaueHHs: (YHKUMH; CTPOUTH TpadUKkM MHOTOWIEHOB C
UCIIONB30BAaHUEM anllapara MaTeMaTHYeCKOro —aHaju3a;
NPUMEHSTh TPOW3BOJHYIO TIIPU  pELUICHWH 33jJad  Ha
JIBIDKEHHUE; PeIlaTh MPaKTHKO-OPHUEHTHPOBAHHbIE 33/1a4M Ha
HauOONbIINE W HAWMEHBIINE 3HAUeHHs, HAa HAaXO0XKICHHUE
MYTH, CKOPOCTH ¥ YCKOPEHHS;

- YMETh OIEpUPOBATh IOHATHSIMHU: palMOHAIIBHAS
GyHKIMS, TOKa3aTesibHas (YHKIMS, CTENeHHas (QYHKIHS,
norapupmMudeckas

(GyHKIMS, TPUTOHOMETpUYEeCKHe  (YHKIMH,  OOpaTHbIE
(GYHKIMH; YMEHHUE CTPOMTh IpadMKH M3Y4eHHBIX (QyHKUHUH,
UCIIONb30BaTh TpauKyd TPH H3YyYEHHUH IPOLECCOB U
3aBUCHMOCTEH, NPU pEIIeHUH 3afad M3 JAPYIuX YueOHBIX
Npe/IMETOB M 33/lad W3 PEAIbHOM IKM3HHM; BBIPAXKATh
(bopMyIaMu 3aBUCHMOCTH MEXY BEJIMYMHAMU;




Kox n HanmMeHoBanue
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H.nalmpyeMble Pe3yJabTaThbl 0CBOCHUA TUCHUIIJIHHBI

Oo1me
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A CIOCOOHOCTh UX HCIOJIE30BAaHUS B IMO3HABATEILHON U COILIMAJIbHOM

IMMPpaKTUKC

- YMETh pellaTh TeKCTOBBIEC 33/1a4M pa3HbIX THUIOB (B
TOM 4YMCJI€ Ha MPOLEHTH, IOMM U YacTH, Ha JBHUXKEHME,
paboTy, CTOMMOCTH TOBapOB W YCIYyT, HAJOTH, 3aJaddl M3
00JacT! ympaBiIeHHS JTUIHBIMH U CEMEWHBIMU (DITHAHCAMH);
COCTaBIATh BBIPAXKEHHS, ypPaBHCHMS, HEPAaBEHCTBA M HX
CHCTEMBI MO YCJIOBHIO 33/a4M, HCCIEIOBaTh MOIyYECHHOE
pElICHUE U OLIEHNBATH NIPABAOIIOA00HOCTD PE3yIbTaTOB;

- YMETb  ONEpPHUPOBATh  MOHATHSAMH:  CpEIHEe
apugMeTHyeckoe, MeAuaHa, HauOoJbllee M HauMEHbIIee
3HA4YeHHUs, pa3Max, IUCHEPCHs, CTAaHAApPTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; yMeTh H3BJIEKaTh, MHTEPIPETUPOBATH
nndopmanmio, nOpeACTaBICHHY0 B  Tabnuuax, Ha
JauarpaMMax, rpadukax, OTpakarollyl0 CBOWCTBA peajibHBIX
NPOLIECCOB W SIBICHHWH; TPEICTaBIsATh HH(POPMAIMIO C
MIOMOIIBIO Ta0IHI " JarpaMM; HCCIIE0BAaTh
CTaTHCTHYECKHE IaHHBIE, B TOM 4YHCIE C HPUMEHEHUEM
rpadUIecKuX METOZOB H 3JIEKTPOHHBIX CPEICTB;

- YMETh ONEPHPOBATh MOHATHAMH: CIydalHBIN OMBIT
U ClIydaiiHOE COOBITHE, BEPOSATHOCTH CIIyJalHOTO COOBITHS;
YMEHHE BBIUHCISTH BEPOSTHOCTH C  HCIOJIB30BAaHHEM
rpagu4ecKuX METOJIOB; NMPHUMEHATh (OPMYJIbI CIIOKEHHUS H
YMHOXXEHHUSI BEpPOSITHOCTEH, KOMOHMHATOpHBIE (AKTBI |
GopMyIbl TpU pPEUICHHH 3a]ad; OICHHUBATh BEPOSITHOCTH
peasbHBIX  COOBITHI;  3HAKOMCTBO CO  CIIy4YaiHBIMH
BEIMYMHAMH; yMEHHE NPUBOAUTH NPUMEPHI IPOSBICHUS
3aKOHA OOJBIIMX YHCENT B HPUPOJHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

- YMETh OINEpUPOBATH IMOHATHAMH: TOYKA, IpsMas,
IUIOCKOCTB, MPOCTPAHCTBO, JIBYTpaHHBIH yrou,
CKpEIINBAIOIINecs IpsIMBIE, MapauIeIbHOCTh u
HNEPHEHAUKYJISPHOCTD MPSIMBIX U IUIOCKOCTEH, Yroil Mexmy
MPSMBIMH, YTOJI MEXIY IPSIMOH M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PAacCTOSHME OT TOYKH [0 IUIOCKOCTH,
paccTosiHHE  MEXIY  HPSAMBIMH, DPAcCTOSHHE  MEXIy
IUTOCKOCTSIMH; YMEHHE HCIIONB30BaTh IPU PEHICHHH 3a/1ad
n3ydeHHble (AKTBI M TEOPEMBbI IUIAHUMETPHH; YMEHHE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

- YMETb OIIEpUPOBATh MHOHSATHUSMH: MHOTOI'DaHHUK,
CeUeHHe MHOTOTpPAaHHMKA, KyO, NapajulesienuIiesl, Ipu3Ma,
nupaMuaa, Gurypa M THOBEPXHOCTh BpalICHUs, IMIMHIP,
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KOHYC, 11ap, cdepa, ceueHus: GUrypsl BpalieHus, II0CKOCTb,
Kacaromiasicst  cdepbl, LOWIMHApPA, KOHyca, IUIOLIAJb
MOBEPXHOCTH THPAaMHIBI, TNPHU3MBI, KOHYyCa, LIIMHIPA,
wromank  ceps, o0veM  Kyba,  TPAMOYTOIBHOTO
MapaJuleNIeuIe1a, MUPaMu/Ibl, TPU3MbI, HWINHIPA, KOHYCA,
mapa; yMeHne u300paxaTh MHOTOTPAHHUKH W IOBEPXHOCTH
BpAIIEHHUs, UX CEYEHHSA OT PYKH, C IOMOINBIO YEPTEKHBIX
WHCTPYMEHTOB M DJJCKTPOHHBIX  CPEICTB;  YMEHHE
pacro3HaBaTh CHMMETPUIO B  IIPOCTPAHCTBE; yMEHHE
pacro3HaBaTh NPaBUIbHbIE MHOTOTPAHHHUKH;

- YMETh ONEPUPOBATh TMOHITUSMHU: JABWKEHHE B
NPOCTPaHCTBE, MONOOHBIE (UIypsl B  IPOCTPAHCTBE;
HCIOJB30BaTh OTHOLIEHUE IUIOLAAECH IIOBEPXHOCTEH H
00beMOB M0100HBIX (UTYp TIPH PELICHHH 3a/1a4;

- YMETh BBIYUCIATH T'COMETPHYECCKHE BEIHMUMHBI
(mmwHA, yTON, IUIOMAAb, OOBEM, IUIOMAIh MOBEPXHOCTH),
UCTIONB3YS M3Y4EHHbIE (POPMYIIBI U METOIBI;

- YMETh OINEPHPOBATh MOHATHSAMHU: HPSMOYTOJIBHAS
chUcTeMa  KOOpIWHAT, KOOPAWHATHI  TOYKH,  BEKTOP,
KOOPJMHAThl BEKTOpa, CKAIIPHOE MPOM3BEACHHUE, YIOI
MEXJ1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa
Ha YHUCJIO; HAXOJUTh C TMOMOIIBIO H3Yy4YEHHBIX (opmyI
KOOPJMHATBI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXAY ABYMsI
TOYKAMH;

- YMETh BBIOMPATh MOJXOJSIIMNA HM3YUYEHHBIH METOJ
JUISl pEIICHUs 33/1a4H1, PacllO3HaBaTh MaTeMaTHIECKHE (HaKThI
W MaTeMaTH4YEeCKHUE MOJIENN B IPUPOIHBIX M OOIIECTBEHHBIX
SBICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJUTH HPUMEpPHI
MaTeMaTHYeCKUX OTKPBITMH POCCHHCKOM UM  MHPOBOHU
MaTeMaTH4eCKOH HayKH.

- YMETh OIEpUPOBATH TOHATHAMH: OIIpEeIIeHNuE,
akcMoMa, TeopeMma, CJIEICTBHE, CBOWCTBO, IPH3HAK,
JIOKa3aTeJIbCTBO, PAaBHOCHJbHBIE (DOPMYIMPOBKH; YMEHHUE
(dbopMynupoBaTh obpaTHOE u TIPOTHUBOTIONIOKHOE
YTBEp)K/IEHHE, MPUBOJUTh IMPUMEPbl M KOHTPIIPUMEPHI,
UCIIONb30BaTh ~ METOJ]  MAaTeMaTHYecKOW  WHIYKIHUH;
MPOBOJINTH JI0KAa3aTellbHbIE PACCY)KICHUSI TPU PELICHUH
3aj1a4, OLIEHUBATh JIOTHYECKYIO ITPaBUIILHOCTD PACCY>KACHHH;

- YMETh ONEPHPOBATh IOHATHSMHU: MHOXXECTBO,
MOJMHOXECTBO, OIIEpallM HaJl MHOXECTBaMHU; YMEHHE
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UCIIONIb30BaTh TEOPETHKO-MHOXECTBEHHBIM —ammapar s
OINMCaHUs PEasIbHBIX IPOLIECCOB W SIBICHUH INPH pEICHUH
3a7ad, B TOM YHCIIE U3 APYTUX yIEOHBIX MPEAMETOB;

- YMETh ONEPHPOBATh HOHATUSAMH: Tpad, CBSI3HBIA
rpad, IepeBo, NUKI Pa3IMIHBIMA CIIOCOOAMH; HCIIOIH30BAThH
rpadsl IpH perIeHUH 3a1ad;

- yMETb  CBOOOZHO  ONEPUPOBATH  MOHATHAMHU:
COYETaHME, IIEPECTAHOBKA, UHCIO COYCTAHWH, HUHCIIO
NepecTaHoBOK; OWHOM HEbIOTOHa; yMeHHE NPUMEHSTH
KOMOMHATOpHBIE (DAKTHI U PACCYKACHHS I PEIICHHs 33/1a4;

- YMETh OIEPUPOBATh MOHATUSAMH: HATypajbHOE
YUCIIO, LIEJIOE YHCIO, OCTATOK IO MOAYJIO, PaIMOHAIbHOE
YHCIIO0, WPPalMOHAILHOE YHUCIIO, MHOXKECTBA HATypajbHBIX,
LEJbIX, PALUUOHAJBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE
WCTIONb30BaTh NPHU3HAKN JIEMTUMOCTH, HAWMEHBIIUH OOIIMHA
JETUTeNb W HaWMEHbIee oOO0Iee KpaTHOE, aJIrOpUTM
EBrimma mpu penieHun 3afad; 3HAKOMCTBO C Pa3IMIHBIMU
MO3UIIIOHHBIMHU CUCTEMaMH CUHCIICHHS;

- yYMeTb CBOOOJJHO ONIEPHPOBATh MOHATHSAMHU: CTEIICHb
C [edplM TIOKa3aTelneM, KOpPeHb HaTypajJbHOW CTEIeHH,
CTENeHb C palUOHAJbHBIM IIOKa3aTeleM, CTeNeHb C
JIEHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTeIeM, Jorapudm
YHCIIa, CHHYC, KOCHHYC M TAHI'€HC ITPOM3BOJILHOTO YHCJIa;

- yYMETh  OIEpPHPOBaTh  MOHSATHUSMH: TOXIECTBO,
TOXJECTBEHHOE IPeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
chUcTeMa ypaBHEHHMH M  HEPaBEHCTB, PaBHOCHIBHOCTD
yYpaBHEHHH, HEpPaBEHCTB M  CHUCTEM, palOHAJbHEIE,
MppaLOHAJbHBIE, MOKa3aTeJbHbIE, CTETICHHBIE,
norapuMUYECKne,  TPUTOHOMETPHYECKHE  ypaBHEHHS,
HEpaBEHCTBA M CHCTEMbl, YMEHHE pellaTh YypaBHEHHS,
HEpPaBEHCTBA U CHCTEMBI C IMIOMOILIBIO PA3IMYHBIX IPHEMOB;
peliath ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C IIAPAMETPOM;
NPUMEHSTh YPaBHEHHS, HEPABEHCTBA, WX CHCTEMbI JUIs
pelLICHUs] MaTeMaTHYeCKUX 3a/ad W 3a7ad M3 Pa3IMYHbIX
o0acTeil HayKu U pealbHON KU3HU;

-yMeTh CBOOOJHO ONEpPUPOBATh TMOHATHUSIMHU: TrpaduK
¢byHknnu, oOparHass (GYHKOWSA, KOMIO3WIUSA (YHKIHH,
JMUHEHHas (YHKIUS, KBaapaTHyHas (QYHKOWS, CTETCHHAs
GyHKIMS C [enblM  [OoKa3arelieM, TPUTOHOMETPUYECKHE
¢yHKIMK, oOpaTHble  TpUroHOMeTpHueckue  (yHKumu,
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nokKasaTejbHass W Jorapupmudeckas GYHKIUH; YMEHHUE
cTpouTh Tpadukn (QyHKUMH, BBHIIOIHATH MPeoOpa3oBaHUs
rpaduKoB (HYHKITHIA;

YMEHHE HCIONB30BaTh Ipauku (QYHKIMH UIA H3Y9eHHS
MPOLIECCOB M 3aBHCHUMOCTEH NpH PEIICHUH 3a/1ad U3 APYTUX
y4eOHBIX TPEOMETOB M W3 PEANbHON JKHW3HH; BBIPAXKATh
(dbopMynaMu 3aBUCIMOCTH MEXXIY BETHIMHAMU;

yYMEHHE CBOOOAHO ONEPUPOBATH IOHATHSAMHU: YETHOCTh
GYHKIMH, TEePHOAWYHOCTh (YHKIHMH, OIPAaHMYEHHOCTb
(GYHKIIMH, MOHOTOHHOCTH (YHKLHH, 3KCTpeMyM (yHKUIUH,
HauOonplllee ¥ HauMEHbIee 3HA4YCHUss (QYHKIMU Ha
MPOMEXYTKE; YMEHHUE IPOBOAUTH UCCIIeOBaHKe (YHKINY;

YMEHHUE HCIOJIb30BaTh CBOMCTBA U rpaduku GyHKIHI st
pelieHusl ypaBHEeHHH, HEPaBEHCTB M 3a/1a4 C IapaMeTpaMu;
n300pakaTb Ha KOOPIMHATHOM IIJIOCKOCTH MHOXECTBA
peLICHUH ypaBHEHNUH, HEPAaBEHCTB U UX CHCTEM;

- YMETb  CBOOOZHO  ONEPUPOBATH  IMOHSATHAMHU:
MIOCJIEI0BATENLHOCTB, apupmMeTHIecKas mporpeccus,
reOMeTpHUecKas IpPOrpecchs, OECKOHEYHO yObIBaromast
reoMeTpuyecKas IIporpeccus; yMeHHe 3a71aBaTh
MOCJIE/IOBATENILHOCTH, B TOM  4YHCIE C  [OMOIIBIO
PEKyppeHTHBIX popmy;

- YMETh OIEPUPOBATH TMOHSATHSIMHU: HENPEPHIBHOCTH
GbyHKIMH, acuMNTOTHI rpaduka QyHKINH, epBas U BTOpas
MPOU3BOMHAS (PYHKIIHH, TCOMETPHUCCKUI H (HU3UUCCKUI
CMBICIT TIPOM3BOJHOM, mepBooOpa3Has, OINpeAeIeHHbIH
MHTETPAJT;, yMEHHE HAXOAUTh

acuMNTOTHl Tpaduka (YHKIUM; YMEHHE BBIYHCIATH
NPOM3BOJHBIE ~ CYMMBI, IIPOM3BEICHMS, YAacTHOIO H
KOMITO3HMIIMH (pyHKINH, HAXOUTh ypaBHEHHE KacaTeIbHON K
rpaduKy QyHKIUY;

yYMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO JUIsi HCCIIEIOBAHUS
GyHKIMHA, A5 HAXOXKICHUS HAWIYYIIEro pelieHHus B
NPUKIAJHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHYECKUX H
¢bu3nyecknx 3ajadax, JUIS  OMNpEACICHHS CKOPOCTH H
YCKOPEHHS; HAXOAWTh IUIOmAId U o0beMBl ¢uryp c
MOMOMIBIO MHTETpaja; HNPUBOAUTD HpUMEpPbI
MaTeMaTH4ecKoro MO/JIEITMPOBAHHMS c MIOMOIIBIO
muddepeHnanbHBIX ypaBHEHHH;

- YMETh ONEPHPOBATh TOHATHAMHU: KOMIUICKCHOE
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YHCIIO, COIpPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb H
apryMeHT  KOMIUIEKCHOTO  yucna,  (opma  3aIucH
KOMIUIEKCHBIX qHCen (reomeTpuueckas,
TPUTOHOMETPHUYECKas u anreOpandeckas); YMETh
MPOMU3BOIUTE APHU(PMETHIECKUE ACHCTBUS C KOMIICKCHBIMH
YHCITaMH; MIPUBOINTH TIPUMEpPBI WCTIONIb30BaHMS
KOMIUTEKCHBIX YHCEI;

- YMETb CBOOOIHO OTIEPHPOBATh HOHITHSIMHU: CPEIHEE
apugMeTHyeckoe, MeAuaHa, HauOoJbllee M HauMEHbIIee
3HA4YeHHUs, pa3Max, IUCHEPCHs, CTAaHAApPTHOE OTKJIOHEHHE
JUIl ONUCAHUSI YHCIIOBBIX JaHHBIX; YMEHHE HCCIIEI0BATh
CTaTHCTHYECKHE JaHHBIE, B TOM 4YHCIE C HPUMEHEHUEM
rpadu4ecKuX METOJIOB H AJIEKTPOHHBIX CPEJCTB; IpadUueCKH
UCCIICIOBATh  COBMECTHBIC HAONIONCHUS C  IIOMOIIBIO
JarpaMM pacceMBaHUs U TMHEHHOW perpeccum;

- YMEThb  HaXOAWUTh BEPOSATHOCTH  COOBITHH C
UCTIONIb30BAaHUEM T'paUUCCKUX METOIOB; NPHMEHSITH I
pemieHust 3ama4  (GOPMYIBI  CIOXKECHUS W YMHOXCHUS
BEPOSITHOCTEH, (hopMyny IMOSHOM BEpOSATHOCTH, (OPMYITY
bepnynmy, komMOMHaTOpHBIE (AaKTHl U (HOPMYJIBI; OLIEHUBATDH
BEPOSITHOCTH PEaJbHBIX COOBITHI; YMEHHE ONEepUpPOBaThH
MOHATHSIMM:  CIOy4aiiHas  BEIMYMHA,  paclpejesieHHe
BEPOATHOCTEH, MaTeMaTHYeCKOe OKUAAHUE, TUCIEepPCHUI HU
CTaH/apTHOE OTKJIIOHEHHE CIIy4ailHOW BEJIMYMHBI, (DYHKLIUH
pacmpezeneHus u IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOTO W HOPMAJBbHOTO pacIpeAeieHH; yMeHHUe
UCIIONIb30BaTh CBOMCTBA M3YYEHHBIX pacHpeAeiIeHuH s
penIeHust 3a1a4; 3HAKOMCTBO C MOHATHAMH: 3aKOH OOJBIINX
YHCeJ, METOJbl BHIOOPOYHBIX  HCCIIEIOBAHUM; YMEHHE
MPUBOANTH ITPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX YHCEN B
MPUPOJTHBIX M OOIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOZHO ONIEPUPOBATH MOHATHSIMH: TOUKa,
npsiMasi, TIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, TIOCKHH
yroi, JIByTpaHHbII yroi, TPEXTPAHHBII yroi,
MEpPECEKAlOIUeECs, MapalelIbHble W  CKPEIIMBAIOIINECS
HpsIMble, MapaJUIEIbHOCTD U HEPIEHIUKYIISIPHOCTD TPSIMBIX
TUIOCKOCTEH, YroJl MeXy HPSIMBIMHU, YTOJ MEXAY MPSIMOU U
IUIOCKOCTBIO,  YTrOJ  MEXIY  IUIOCKOCTSMH;  YMEHHE
UCIIONIb30BaTh NPH pEIICHUH 3a/lad HM3yYeHHbIe (aKThl H
TEOpEeMbl IUIAHMUMETPHH; yMEHHE OLEHHMBATh pa3Mepbl
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00BEKTOB B OKpY)KAalOIlEM MHpE; YMEHHE OIepUpPOBaThH
MOHATUSAMH: MHOTOTDaHHHUK, CEUCHHE MHOTOrpaHHHUKA,
NpaBUIBHBI MHOTOTPaHHHK, IIpH3Ma, MUpaMuna, Gpurypa u
MOBEPXHOCTh BpAIlleHWs, LWIMHAP, KOHYC, Mmap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUYCHHsS KOHyca H IIWIMHIpA,
napajUlelbHble OCH WM OCHOBaHHIO, CEUCHHE Iapa,
IUIOCKOCTB, Kacarommasics chepsl, IIHHIPA, KOHyca; YMEHHE
CTPOHTH ceyeHne MHOTOTPaHHHUKA, n300paxaTh
MHOTOTPaHHUKH, (UIYpBl W TOBEPXHOCTH BpAaLICHUs, HX
CEUCHHUs,, B TOM YHCJIC C TOMOIIBIO JJIEKTPOHHBIX CPEJNCTB;
yYMEHHE NpPUMEHSTh CBOWCTBa TE€OMETpHYECKHX (uryp,
CaMOCTOATENBHO (HOPMYJIMPOBATh ONPEACICHHS HU3y4aeMbIX
¢buryp, BbLABUTATDH

THIIOTE3Bl O CBOMCTBaX M IpHU3HAKaX TIE€OMETPHYECKUX
¢uryp, oOOCHOBHIBaTb WJIM OIPOBEPrath HX; YMCHHE
NPOBOJMTH  Kinaccudukamuio GuUryp 1O  pasIHYHBIM
NpHU3HAKaM, BBHINOJHATE HEOOXOAWMBIE IONOJIHUTEIIBHEIC
HOCTPOCHHS;

- yMEeTh  CBOOOJHO  ONEPHPOBATH  IOHATUSAMU:
wiomanpk GUrypel, o0beM (QUrypsl, BeIWYWHA yTJa,
paccTosiHie OT TOYKH JIO IUIOCKOCTH, PAcCTOSHHE MEXIY
NPSMBIMH, PAcCTOSHUE MEXIY IJIOCKOCTSAMH, IUIOLIA]b
cdepsl, IO TOBEPXHOCTH MUPAMHIbI, TPU3MBI, KOHYCA,
IIMHAPa, 00beM Ky0a, MPSIMOYroJbHOIO Napajulesen e a,
NUPaMUAbl, TPHU3MBL, IWIMHAPA, KOHYca, Ilapa; yMEHHe
HaXOJIUTh OTHOIIEHHE 00BEMOB TIOLOOHBIX (QUTYD;

- yMEeTh  CBOOOJHO  ONEPHPOBATH  MOHATUSIMU:
JOBIDKCHHE, TMapajuleNbHBIl  IepeHoC, CHMMETpHs Ha
IUVIOCKOCTH M B TIPOCTPAHCTBE, IIOBOPOT, MpeoOpasoBaHHE
noxo0us1, moJoOHbIe GUTYPBl; YMEHHE paclo3HaBaTh PaBHEIC
1 1oJ00HbIe QUTYpHI, B TOM YHUCIIE B NPUPOJIE, UCKYCCTBE,
apXUTEKType, YMEHHE HCIOJb30BaTh TIEOMETPUYECKHUE
OTHOIICHHS, HaXOAUTh '€OMETPUYECKHE BEIMYUHBI (IJIHHA,
yroi, IUIomanb, O0bEM) TPH PEIIEHWH 3aJad U3 JAPYTUX
yueOHBIX IPEIMETOB U U3 PEAIbHO KHU3HU;

- yMeThb  CBOOOJHO  ONEPUPOBATH  IMOHSITHUSMHU:
NPSIMOYTrOJIbHAsE CHCTEMa KOOPJIWHAT, BEKTOp, KOOPIMHATHI

TOYKH, KOOpAUHATBL BEKTOpA, CymMMa BEKTOPOB,
MMPpOU3BEACHUE BEKTOPA Ha YHUCJIO, PA3JIOKCHHUE BCKTOpa IO
6331/10}’, CKaJISIPHOC IMpONU3BEACHUC, BEKTOPHOC
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MPOU3BEICHUE,  yrol  MEXAY  BEKTOpaMHU;  YMEHHE
UCTIONB30BaTh BEKTOPHBI U KOOPAMHATHBIM METOx JUIs
pELICHUs] TEOMETPUUYECKHX 3a4ad M 3a/ad APYTUX Y4eOHBIX
MIPEMETOB; OTIEPHPOBATH MOHATHUAMHU: MaTpuia 2X2 u 3X3,
OIIPEIENNUTEIND MaTpHUILBL, TEOMETPUIECKUI CMBICIT
OIIPENEIHTEIS;

- YMETb MOJENUPOBATh PealbHbIE CUTYallH Ha S3BIKE
MaTeMaTUKH;  COCTaBISATh  BBIPAKEHUS,  ypaBHEHUS,
HEpaBEHCTBA U UX CHUCTEMBl 10 YCJIOBHIO 3ajJayH,
UCCIEJOBaTh IOCTPOCHHBIE MOJEIM C HCHONB30BAHUEM
anmapata  aiareOpbl, HWHTEPIPETHPOBATb  IMOJIYYECHHBIH
pe3yabTaT; CTPOUTh MaTeMaTHYECKHE MOJENIH C ITOMOIIBIO
Te€OMETPHUUECKUX MOHATHH U BEIHUYUH, peliaTh CBSI3aHHBIE C
HUMH TpaKTHYECKHE 3aJjauyd; COCTABIATH BEPOATHOCTHYIO
MOJEeNb M HMHTEPIPETUPOBATh MOTYYECHHBIA pE3YIbTAT;
pelaTh NpUKIaJHbIE 3aa4d CPEACTBAMU MaTEMaTHYECKOrO
aHamu3a, B TOM YHUCIE COLHUAIbHO-DKOHOMHUYECKOTO H
(bU3UIECKOro XapakTepa;

- yMEHHE BBIOMpaTh TMOAXONAIIUA METOX  JUIA
peleHys 3aJadd; MOHMMaHHE 3HAYUMOCTH MAaTEMaTHKH B
U3YYEHHH TPUPOJHBIX U OOIIECTBEHHBIX IPOLECCOB H
SBIICHUN; YMEHHE pAaCIO3HaBaTh IPOSIBICHHE 3aKOHOB
MaTeMaTHKHd B HCKYCCTBE, YMEHHE NPUBOIUTH IPUMEPHI
MaTe€MaTUYECKUX OTKPBITMH POCCUHCKOM M  MHUPOBOH
MaTeMaTHYECKON HAYKH

OK 02 Hcnons3oBarh
COBpPEMEHHBIE CPEICTBA
[OMCKA, aHaJIn3a 1

B o6nacTi IEHHOCTH HAYYHOT'O MTO3HAHMUSL:

-c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH M OOIIECTBCHHOW NPAaKTHKH, OCHOBAaHHOTO Ha
JUanore KyJabTyp, CIHOCOOCTBYIOIIErO OCO3HAaHMIO CBOET0 MeCTa B
MOJIMKYJIBTYPHOM MHUPE;

- yMeTh ONEpHpPOBaTh MOHATHUSAMH: pPalHOHAJIbHASL
GyHKLUS, MOKa3zaTenbHas (yHKUMs, CTENeHHas (yHKIus,
norapudmudeckast byHKIHS, TPUTOHOMETPUYECKUE
¢yHKIUU, oOpaTHBICe ()YHKIMH; YMEHHUE CTPOHUTH TpapuKu
N3y4EeHHBIX (YHKIMH, NCIOIB30BaTh IPaUKH IIPU U3yIESHUH

UHTEPIPETALUNA - COBEPIICHCTBOBAHHE S3BIKOBOM M YHTATENBCKOW KYJNBTYPHI KaK CPEICTBA | IPOIECCOB M 3aBUCUMOCTEM, IPH PEIIEHUH 3a]ad U3 JPYTUX

uHpOpPMALUH, U B3aUMOJICHCTBUS MEX]TY JIIOJbMH U MMO3HAHUS MUDA; y4eOHBIX TIPEIMETOB | 33/1a4 U3 PEATbHOH JKU3HH, BHIPAXKATh
WHPOPMALMOHHBIC OCO3HAaHME LIEHHOCTHU HAyYHOW JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIISITh (dhopMyliaMu 3aBUCUMOCTH MEXAY BETHMUNHAMU;

TEXHOJOTUH JJIS MPOEKTHYI0 M HCCIEA0BATEIBCKYIO AEITEIBHOCTE HMHIWBUAYAIBHO U B yMETh ONEPHUPOBATH THOHSTHSIMH: TOXKIECTBO,
BBINIOJTHEHUS 3a1a4 rpymre. TOXJIECTBEHHOE TpeoOpa3oBaHne, YpaBHEHHE, HEPABEHCTBO,
poeCCHOHATBHOM OBnajicHre YHUBEPCAIBHBIMHU YIEOHBIMU MO3HABATEILHBIMH JICHCTBUSIMU: CUCTEMa YpaBHEHUM H HEPAaBEHCTB, pPaBHOCUJIBHOCTH

ACATCIBbHOCTH B) pabota ¢ nH(pOpMaIuei: YpaBHEHM, HEpPABEHCTB M CHUCTEM, palHUOHAJIbHBIE,
- BIIQJICTh HaBbIKaMU TOJy4eHHUs MH(DOpMAIMK W3 UCTOYHUKOB Pa3HBIX HAppalOHAJIbHBIE, OKa3aTesbHbIE, CTETIEHHBIE,
THUIIOB, CAMOCTOATEIBHO OCYIISCTBIIATE ITIOMCK, aHAJIN3, CUCTEMATU3aIuI0 1 Jorapu(pMUIECKHE, TPUTOHOMETPUYECKUE YpaBHEHUS,
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MHTEPIPETALUI0 HHPOPMALHU Pa3MYHbIX BUJOB U (POPM NPEICTABICHHUS;
- CcO3JaBaTh TEKCTHl B pa3IMYHBIX (opMarax C YYETOM Ha3HaYeHHS
nHPOPMAIMK W IIEJCBOH ayIWTOPHUH, BHIOWpAs ONTHMAIBHYIO (QopMy
NPENCTaBICHUS  BU3YaJH3alHN;

- OLEHHWBaTh  JOCTOBEPHOCTb, JITUTUMHOCT  HH(OpPMAanuw, ee
COOTBETCTBHE IIPABOBBIM U MOPAJIBEHO-ITHYECCKHM HOPMaM;

- HCIOJIb30BAaTh CpeNCTBA HHPOPMAIMOHHBIX M KOMMYHHKAILIMOHHBIX
TEXHOJIOTUil B pELICHHN KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX u
OpraHM3allMOHHBIX 3aJad C COOJIOJICHHEM TpeOOBaHUI SPrOHOMHMKH,

HEpPaBEHCTBA U CUCTEMBI;
yMeThb pellaThb ypaBHEHMS, HEPABEHCTBA U CUCTEMBI C
MOMOIIBI0  Pa3IWYHBIX IPHEMOB; pemaTh YypaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C IIapaMETpPOM; IPUMEHSATH
YpaBHEHHsI, HEPaBEHCTBA, WX CHCTEMBI JUIi PELICHUS
MaTeMaTHYECKUX 3a/]ad M 3aJad W3 Pa3IUIHBIX O00JacTel
HayKHU U peaJIbHOM JKU3HH;

- yMeTh CBOOOJHO OINEPHPOBATH HMOHATUSIMH: JIBH)KCHHE,
HapajieNbHbll NIEPeHOC, CHUMMETpPHUsl Ha IUIOCKOCTH U B

TEeXHUKH O€30IaCHOCTH, TMIHEHBI, pPecypcocOepexeHMs, NPaBOBBIX H IPOCTPAaHCTBE, IIOBOPOT,  mpeoOpa3zoBaHue  HomoOwus,
3TUYECKUX HOPM, HOPM HMH(OPMAILIMOHHOH 0€30IacHOCTH; nofoOHble  (UIYpBl; yMETh pAaclo3HaBaTh paBHBIE H
- BIaAeTh HAaBbIKAMM pPACIO3HABaHUS U  3alUTHl HMHGOpMAIUH, nofoOHble (UIYPHI, B TOM YHCIE B NPUPOJE, UCKYCCTBE,
UH(OPMAIMOHHON 0€30I1aCHOCTH JINUHOCTH apXMTEKType;  yMETb  HCIOJb30BaTb  IE€OMETPUYECKHUE
OTHOIIEHHs, HaXOAUTb F€OMETPUUECKUE BENUYUHBI (IJIMHA,
yroj, MIOIaab, 00bEM) NPH PEIICHWH 3aiad U3 APYTHX
y4eOHBIX IPEIMETOB U U3 PEAIBHOM KHU3HU
OK 03 IInanupoBaTs 1 B o6nacTi [yXOBHO-HPAaBCTBEHHOTO BOCITUTAHHS: — yMeTb ONEPUPOBATH NOHSATHSAMH:  PALHOHAJIBHbIC,
PEaTn30BBIBATE COOCTBEHHOE - c(hOopMHUPOBaHHOCTH HPaBCTBEHHOI'O CO3HAHUA, 9THYECKOTO | ppparMoHajIbHbIC, IOKa3arenbHble, CTENeHHbIE,
npodecCHOHANBHOE U MOBCACHHUS, norapu()MUYECKHUe, TPUTOHOMETPUYECKHE YpaBHEHHS U
JMYHOCTHOC pa3BUTHC, - CHOCOOHOCTL  OLIEHHWBATH CUTyallMIO M TPHHUMATh OCO3HAaHHBIC | HepaBEHCTBA, HX CUCTEMEI,
NpeAPpUHMMATEILCKYIO peLICHUS, OPUCHTHPYSACh Ha MOPaJIbHOHPABCTBEHHBIC HOPMBI M LICHHOCTH, — yMETb  ONEpHpPOBATh  MOHATHSIMA:  MHOTOIPAHHHK,

ACATCIBbHOCTH B
npodeccronansHoOi chepe,
HCIIONTB30BaTh 3HAHHUS 110
(bMHAHCOBOIT IPaMOTHOCTH B
Pa3JIMYHBIX ) KU3HCHHBIX
CHTyalHsIX

- OCO3HaHHE JINYHOTO BKJIa/1a B TOCTPOSHHUE YCTOWIMBOTO Oy IymIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMTENSIM M (WIH) ApYruM
YIEHAM CEMbH, CO3[JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO IPUHSITHSL
LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUHU C TPaAULIMIMU Hapo10oB Poccuu;

OBaieHre yHUBEPCAIbHBIMU PETYIATUBHBIMU 1EHCTBUAMU:

a) cCaMOOpTraHMU3aIIHsL:

- CaMOCTOSITEJIBHO ~ OCYHIECTBJIATH  II03HABATEIBHYIO  JESTEIBLHOCT,
BBISBJIATH IPOOJIEMBI, CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/a4l B
00pa3oBaTeNbHOM AEATEIBHOCTH U )KU3HEHHBIX CUTYAINAX;

- CaMOCTOSATENbHO COCTABISATh IUIAH pPELICHUS NPOOJIEMBI C YYETOM
MMEIONTNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINIOUTEHUIA;,

= JaBaTh OLICHKY HOBBIM CUTYaAlUAM,

6) cmocobeTBOBATE (HOPMUPOBAHHIO U TIPOSBIICHHUIO IIUPOKOH 3PYIULUH B
pa3HBIX O0JACTSIX 3HAHWH, MOCTOSHHO MOBBIIIATH CBOH 00pa30BaTENbHBIA U
KyJbTYPHBIH YPOBEHb; CAMOKOHTPOJIb:

HCIOJIB30BaTh NMPHUEMBI pe(bneKcvm JJIA OUCHKH CUTYyalluu, BI)IGOpa BEPHOTO
pelieHus;

- YMCTb OLCHHMBATH PUCKHU U CBOCBPEMCHHO HNPHUHUMATL PEHICHHUA II0 UX

CedyeHHEe MHOTOTPaHHUKA, KyO, MapajuleNenunen, Npu3Ma,
nupaMuaa, GUrypa M TMOBEPXHOCTh BpAIEHMS, IMIMHJD,
KOHyc, map, cepa, ceueHns: GUrypsl BpalleHusl, IIIOCKOCTb,

Kacaromascsi  cdepbl, UWIMHAPA, KOHyca, IUIOIIAIb
MOBEPXHOCTH IMUPAaMUIBI, INPU3MBI, KOHyca, LIHHIDA,
wiomank  chepel, 00beM  Kyba,  NPAMOYTOIHHOTO

napajjiesenuneaa, nmapaMmuabl, Npu3sMbl, HUIHWH/APA, KOHYCA,
miapa; yMCHUC I/1306pa)KaTB MHOTOIpaHHUKU U NOBEPXHOCTH
Bpali€HusA, UX CCUYCHHUA OT PYKHU, C IMOMOMHIBIO YCPTCIKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX CPEACTB; YMETH paclio3HaBaTh
CUMMETPUIO B IIPOCTPAHCTBE; YMETH pacrno3HaBaTb
IIPpaBUJIbHBIC MHOTOTPaAHHUKH,

—  yMETb OIEpUpOBaTb IOHATHAMM: IPIMOYIOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl  TOYKHM,  BEKTOP,
KOOpJAMHATBl BEKTOPA, CKASIPHOE IPOU3BEIEHHUE, YIoil
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIIEHUE BEKTOpA
Ha YHCIO; HAXOMUTh C TIIOMOUIBIO H3YYEHHBIX (OpMYTT
KOOpJMHATHl CEPENUHbl OTPE3KA, PACCTOSHUE MEXKIY IBYMs
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CHUXKCHHUIO, TOYKaMHn
B) 3MOHI/IOH3III>HLII7[ HUHTCIIJICKT, npez[nonara}omnﬁ C(l)OpMP[pOBaHHOCTI:Z
BHYTpCHHCﬁ MOTHUBAIlUH, BKJHO‘-I&lOH.lCﬁ CTPEMJIICHUE K OTOCTHIKCHUIO LEITN U
yCruexy, OnTuMu3M, HHUIMUATUBHOCTH, YMCHHUE HeﬁCTBOBaTB, HUCXO0OA U3 CBOUX
BO3MO>KHOCTEH;
= OMIIaTHH, BKHIO‘Ia}OHleﬁ CIIOCOOHOCTh TIOHMMATh OMOIMOHAJIBHOC
COCTOSAHUC JPYTHUX, YUYUTBIBATH €TI0 IpU OCYHICCTBJICHUN KOMMYHUKAIIUU,
CIIOCOOHOCTE K COYYBCTBHUIO U COICPCIKMBAHUIO,
COLIMAJIbHBIX HaBBIKOB, BKIIIOHAKOIIHUX CIOCOOHOCTH BBICTpanBaThb
OTHOIICHUA C JPpYruMHu JIFOAbMH, 3360TI/ITBC$[, NOpOABIIATE HMHTEPEC U
pas3pemrate KOH(IMKTHI
OK 04 DddexTuBHO TOTOBHOCTB K CAaMOPAa3BUTHIO, CAMOCTOATEIBLHOCTH U CaMOOIIPEAEIEHHIO; - yYMeTh ONEpPHPOBATH MOHATUAMHU: CIYYalHBIA OMBIT 1

BSaHMOHeﬁCTBOBaTB n
pa60TaTL B KOJIJICKTHUBE U
KOMaHIC

-OBJaJICHNC HABBIKAMH  yYeOHO-HCCIIEIOBATEIECKOM,
COIMATILHOM JEATCIIEHOCTH;

OBnazcHre YHUBEPCAIEHBIMA KOMMYHUKATHUBHBIMH JCHCTBUSMHU:

6) coBMecTHas IEATENLHOCTD:

- IOHUMATh U UCTIOJIB30BaTh IPEUMYIIECTBa KOMAaHIHON 1
WHIUBUAYAIbHON paboTHI,

- MIPUHUMATh 1enu
OpPTaHW30BBHIBATh W KOOPIWHUPOBATH

COCTaBJISITh IJIAH JCHCTBUIA,
pactpeneNnaTs poJid ¢ y4eTOM MHEHUH YYaCTHHKOB 00CYKAaTh Pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJAMHUPOBAaTH U BBIMOJHATH pPabOTy B YCIOBUSAX PEATBLHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUSI,

- OCYIIECTBJISTh MO3UTHBHOE CTPATETHUECKOE MOBEACHHE B PA3TMYHBIX
CUTYallUsAX, MPOSBIATE TBOPUYECTBO W BOOOpaKeHHE, OBITH MHUIIMATHBHBIM.
OBajieHre YHUBEPCANBHBIMU PETYIATHBHBIMU ISHCTBHAMHU:

T') IpUHATHE ceOs U IPYTUX JFOICH:

- [pPUHUMATh MOTHBBI M AapryMEHTHl APYrUX JIIOACH MpPU aHaIHM3e
PE3YNBTATOB NEATEIHHOCTH;

- TPU3HABATH CBOE MPABO W MMPABO APYTHX JIFOJACH Ha OIMINOKHY;

pa3BUBaTh CIIOCOOHOCTH MMOHUMATH MHP C TIO3HIIUH JPYTOro YeJI0oBeKa

MPOEKTHOM U

COBMECTHOM
HOEUCTBHUSL II0 €€

JIeATeIILHOCTH,
JIOCTHKCHHIO:

CilydaiiHOE COOBITHE, BEPOSTHOCTh CIY4ailHOTO COOBITHS;
YMETb  BBIYUCISATH  BEPOSITHOCTH C  HCIIOJIb30BAaHHEM
rpagU4ecKuX METOJIOB; MPHUMEHATh (OPMYJIBI CIIOKEHHUS H
YMHOXCHHUSI BEpOSTHOCTEH, KOMOWHATOpHbIE (aKThl |
GopMynBl TIpH pEIICHWH 3allad; OLEHHUBATh BEPOSITHOCTH
pea’bHBIX  COOBITH;  3HAKOMCTBO CO  CIIyYaiHBIMHU
BEJINYMHAMH, YMEHHE TMPHUBOIUTH MPUMEPBI MPOSBICHUS
3aKOHA OOJBIIMX YHCEN B HPUPOJHBIX M OOLIECTBEHHBIX
SIBIICHUSIX;

- yMeTb CBOOOJHO ONEPHPOBATh MOHITHUSIMHU: CTEIIEHb C
LEeNbIM  TI0Ka3aTeleM, KOpeHb HaTypaJbHOH CTEIeHH,
CTENIEHb C pAalMOHAJIbHBIM IIOKa3aTesJeM, CTEHNEeHb C
JIEWCTBUTENBHBIM (BELIECTBEHHBIM) MOKa3aTesIeM, Jorapupm
YHCIIa, CHHYC, KOCHHYC M TAHI'€HC ITPOM3BOJILHOTO YHCJIa;

- yMeThb CBOOOJIHO OIEpUPOBATH IOHATHIMHU: TIpaduK
¢byHkimu, obpartHas QYHKUMS, KOMOO3UIMS (DYHKLUH,
NuHeHas (yHKUWs, KBagpaTHyHas (QyHKUHUS, CTENeHHas
GyHKIMS C LeNbIM  [0Ka3arelieM, TPUTOHOMETPUYECKHUE
(byHKIMH, 00paTHBIE TPUTOHOMETPHYECKUE (DYyHKIIUH,

norapupmudeckass (QyHKIUM;, yMETb CTPOUTH TIpadUKH
(YHKIMH, BEIOIHATE TpeoOpazoBaHus rpadrukoB (yHKIHIHA;

- yMeTb HCHOJB30BaTh Tpaduku  GyHKIUHA  JUIs
M3y4YEHUs] MPOLIECCOB U 3aBUCHMOCTEW IPH PEIICHUH 3ajad
M3 Jpyrux Y4eOHBIX IPEAMETOB M W3 PEajbHOW JKWU3HH;
BbIpaXath (popMyiiaMu 3aBUCUMOCTH MEX/y BEJIMUNHAMH;

- CBOOOZHO  OMEpUPOBATH  HOHSTUSIMH:  YETHOCTh
(GYHKIMH, TEepHOAWYHOCTh  (YHKIMH, OIpPaHMYEHHOCTBH
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Kox n HanmMeHoBanue
¢opmupyembix
KOMIIeTeHITU I

H.nalmpyeMble Pe3yJabTaThbl 0CBOCHUA TUCHUIIJIHHBI

Oo1me

JAucuMminHapHble

(GYHKIIMH, MOHOTOHHOCTH (YHKIMH, SKCTpPEMyM (yHKLUH,
HauOonpllee ¥ HaWMEHbIEe 3HAYCHUs (QYHKIMM Ha
MPOMEXYTKE; YMETh IPOBOJNUTH UCCIIEIOBAHHIE (QYHKIINH;

- YMETb UCIIOIb30BaTh CBONCTBA U rpadukn GpyHKIHH 11
pelIeHus] ypaBHEHNH, HEPABEHCTB W 3a/ad C IapaMeTpaMuy;
n300pakaTb Ha KOOPIMHATHOM TIJIOCKOCTH MHOXECTBA
pelieHnid ypaBHEHUH, HEPAaBEHCTB U UX CHCTEM

OK 05 OcymiecTBisITh
YCTHYIO ¥ MIUCbMEHHYIO
KOMMYHHUKAIIUIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢

B o6sacTi 3cTeTHYECKOrO BOCITUTAHMS:

- 3CTETUYECKOE OTHOUICHHE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYIHOTO
Y TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/A U OOILECTBEHHBIX OTHOIICHHIH;

CHOCOOHOCTh BOCIIPHHUMATH Ppa3lIMuHble BHJBl MCKYCCTBA, TPAAUIHMU M
TBOPYECTBO CBOEIO U APYTUXHAPOJOB, OIYILATh YMOLMOHAIBHOE BO3ACHCTBUE
HCKYCCTBa,;

- yOeXIeHHOCTp B 3HAYMMOCTH JUII JIMYHOCTH M OOIIEeCTBa
OTE€YECTBEHHOTO U MHPOBOI0 MCKYCCTBA, STHHYECKHX KYJIBTYPHBIX TPagULUN
Y HApOJHOI'O TBOPYECTBA,

- TOTOBHOCTb K CaMOBBIP@XEHUI0 B Pa3HbIX
CTPEMJICHHUE NPOSIBJIATH KaUeCTBA TBOPYECKOU JTMUHOCTY;

OBnajieHNe yHUBEPCATbHBIMU KOMMYHHUKATUBHBIMHU IEHCTBHSIMU:

BU/IaX HCKYCCTBa,

- yMeThb  OIEPHUPOBaTb  IOHATHSAMHU:  CpeIHee
apudMeTHIecKoe, MeIraHa, HanOoNblIee W HauMEHBIICEe
3HAUEHMs, pa3Max, AUCIIEPCHUs, CTAaHIAPTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHE M3BIIEKaTh, HHTEPIPETUPOBATH

nHdopmanuio, NpPeACTaBICHHYH0 B  TabiuMuax, Ha
quarpamMMax, — rpagukax, — OTpPaKalollyl0  CBOWCTBa
peampHBIX ~ IPOLIECCOB M ABICHUH;  INPEICTABIATH
nHopManMioo ¢ T[OMOWIBIO TAaOMUIl W JUarpamm;

HUCCIICA0OBATh CTAaTUCTHYCCKHUEC JaHHBIC, B TOM 4YHCJIEC C
MNPUMCHCHUCM rpa(blzmecmzlx MCTOAOB U DJICKTPOHHBIX
CpCACTB;

= YMCTh ONCPHUPOBAThb MNOHATHUAMHU: TOYKA, IpAMasl,

y4eToM 0coOeHHOCTEH a) oOmenme: IJIOCKOCTb, IIPOCTPAHCTBO, JIByTpaHHbII yroi,
COLMAJIBLHOIO U KYJIbTYPHOI'O - OCYIIECTBIIATH KOMMYHHKAIIHH BO BCEX Chepax KHU3HK; CKpeLIMBAIOLINECS psIMbIE, apauIeIbHOCTh u
KOHTCKCTa - pacro3HaBaTh HeBepOAIbHBIC CPEACTBA OOLICHHS, IOHMMATh 3HaucHne | HCPTICHAMKYISPHOCTH NPAMBIX U IMIIOCKOCTEH, yTOI MEKLy
CONMATBHBIX 3HAKOB, PACTIO3HABATH TPEANOCHUTKH KOHDIMKTHBIX CHTyammii i | MPAMBIMH, YrOJ MEXIy MPSMOH H IIOCKOCTBIO, Yroj
CcMATYaTh KOH(DIUKTHL; MEXY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH,
- pasBepHYTO M JIOTWUYHO W3JaraTh CBOK TOYKy 3peHus ¢ | PACCTOAHHC — MEKIY  HPAMBIMH,  PACCTOAHMC — MEXKIY
HICMIONB30BAHUEM A3BIKOBBIX CPEJICTB IUIOCKOCTAMM,

- YMETb HCIOJIb30BATh IIPHU PELICHUU 3a1a4 U3y4YEHHbIE
GaKkTel W TEOpeMbl IUIAHMMETPHH; yMEHHE OLIEHHBATh

pa3Mepbl 00bEKTOB OKPYIKAIOIIEr0 MUpa
OK 06 IIposBisATh - OCO3HaHHE 0OYYarONIMMHUCS POCCUICKOI IpaskIaHCKOIM HASHTHYHOCTH; - YMCTh OIEPHUPOBATh MNOHATHAMH. MNPSMOYTOJIbHAA
TPpaXTaHCKO- - leJIeHaNpaBJIeHHOE Pa3BUTHE BHYTPEHHEN MO3UIMU JIUYHOCTH HA OCHOBE | CHCTEMa  KOOpAWHAT, KOOPAMHATBI ~ TOYKH,  BCKTOD,
NaTpUOTUICCKYIO MO3ULMUIO, JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEeW HapoaoB Poccuiickoit ®enepauuu, | KOOPAHMHATBI BEKTOPA, CKAJIAPHOE IPOU3BEICHHUE, YIoi
AEMOHCTPUPOBATD UCTOPHYECKUX ¥ HAIMOHAIBGHO-KYJIBTYPHBIX Tpaauiui, QopmupoBanue | MEXIY BEKTOpaMH, CyMMa BEKTOPOB, HPOHM3BEACHHE
OCO3HaHHOC IMOBCACHHUC HA CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, BEKTOpa Ha 4YHCJIO0; HAXOAWUTH C IIOMOINBIO H3YUYCHHBIX
OCHOBC TPaJIUIIMOHHBIX AQHTUKOPPYIIUOHHOTO MHUPOBO33PEHUS,, IPaBOCO3HAHUS, HKOJIOTMYECKON (GopMyn KOOPAMHATHI CEPEAMHBI OTPE3KA, PACCTOSHHE

00I1IeYETOBEYECKHAX
LIEHHOCTEH, B TOM YHCIIE C
YYeTOM TapMOHH3AIHN
MEXKHAIIMOHAIBHBIX U

KYJIBTYPBI, CIIOCOOHOCTHU CTaBUTH LIEJIH ¥ CTPOUTH KU3HCHHBIC TUIAHEI;

B yactu rpaxmaHCKOTO BOCIIUTAHHS:

- 0CO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, yBaKEHHE
3aKOHA U TIPABOTIOPSJIKA;

MEXKIY ABYMS TOUKAMU;

-yMETh BBIOUpATh MOJIXOMSALINA H3YyYCHHBIA METOM IS
pelIeHus 3aa49¥, PaclO3HaBaTh MaTeMaTHIECKUe (DaKThl U
MaTEeMAaTHYECKUE MOJICIIM B IPUPOJHBIX U OOIIECTBEHHBIX

14




Kox n HanmMeHoBanue

H.nalmpyeMble Pe3yJabTaThbl 0CBOCHUA TUCHUIIJIHHBI

¢opmupyembix
. O6ume JAucuMminHapHble
KOMIIeTeHUHI
MEXPEIUTHO3HBIX - TpHUHATHE  TPAJULMOHHBIX  HAIMOHANBHBIX,  OOIIEYENOBEYECKUX | SBICHUSX, B HCKYCCTBE,
OTHOILEHUH, TPUMEHSATh TYMaHHUCTHYECKUX M JIEMOKPATHUCCKUX IIEHHOCTEH; yMEHHE  NPUBOAUTH  IPUMEPHl  MaTeMaTHYECKHX
CTaHJapThI -  TOTOBHOCTH NPOTUBOCTOSATH HICOJIOTUHN S3KCTpEMU3Ma, OTKprTI/If/i pOCCHﬁCKOﬁ nu MHpOBOﬁ MaTeMaTU4YECKOUN
AHTHUKOPPYHNIHOHHOI'O HaI[MOHAN3Ma, KceHodoouu, HayKH.
MOBEJECHHS JMCKPUMHUHAIHH o COLIMANIBHBIM, PEeNUTHO3HBIM, PacoBBIM, - YMETh ONEPHPOBATH MOHATUSAMH: CIy4alHBI ONBIT U
HaIlMOHAJIBHBIM NTPU3HAKAM; CilydaiHOE COOBITHE, BEPOSTHOCTH CIy4alHOTO COOBITHS;
- TOTOBHOCTb BECTH COBMECTHYIO JIeSTEIBHOCTb B  HHTepecax | YMCTh  BBIYHCIATE  BCPOATHOCTE € HCIOJIB30BAHHEM

TPa)kIaHCKOTO OOIIECTBa, y9aCTBOBATh B CAMOYIIPABICHUN B
001e00pa3oBaTeNbHON OpPraHNU3aliy U IETCKO-IOHOLIECKUX OPTraHN3alHsiX;

- yYMEHHE B3aMMOJCHCTBOBATH C COLHMAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIHMSIMH U HA3HAYCHUEM;

- TOTOBHOCTh K TYMaHMTapHOM M BOJIOHTEPCKOHl JeATEIBHOCTH;
MaTPUOTHYECKOTO BOCTIUTAHMS:

c(hOopMHUPOBaHHOCTH poccuiicKoi TpaskAaHCKOM UICHTUYIHOCTH,
MaTPUOTU3Ma, YBaXKEHHS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH IEpe
Ponunoli, ropgoctu 3a cBOM Kpail, cBOl0 PoauHy, CBOH S3BIK U KYJBTYpY,
MPOIIJIOE M HACTOSIIee MHOTOHAIIMOHAIBEHOTO Hapoaa Poccum;

- IICHHOCTHOE OTHOILICHHE K  TOCyJapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY U NMIPUPOTHOMY HACJIEIHI0, ITAMATHUKAM, TPaJUIUIM HapoI0B
Poccun, noctmwkenusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHAX U
TpyAeE;

- uaeWHas yOeXIEHHOCTb, TOTOBHOCTh K CIYXCHHIO | 3aIluTe
OtedecTBa, OTBETCTBEHHOCTh 3a €r0 CyIbOYy; OCBOCHHBIE OOYYarOIIMMUCS
MEXIpEeIMETHbIE  TOHATHA W yHHBEpCalbHble  y4eOHble  JeHCTBUS
(perynsiTuBHBIC, TIO3HABATENbHbIE, KOMMYHHKATHBHEIE);

- CHOCOOHOCTh MX HCHOJB30BAHUS B ITO3HABATEIBHOW M COIMAIBHOU
MpaKkTUKe, TOTOBHOCTH K  CaMOCTOSATENIFHOMY  IUIAHMPOBAaHUIO U
OCYILIECTBIICHHIO ~ y4eOHOH  JeATelIbHOCTH,  OpraHu3aluu  y4eOHOro
COTPYAHMYECTBA C TMEAArOTMYECKUMHM PaOOTHMKAMH M CBEPCTHHKAMH, K
Y4YacTHUIO B IOCTPOCHUN MHANBUIyaJbHON 00pa3oBaTeIbHON TPaeKTOPUHY;

OBIIAJICHHE HABBIKAMH  y4eOHO-HMCCIIE/IOBATENbLCKOM, IPOEKTHOH U
COLIMAJIBHON JEATeNbHOCTU

rpaUIecKuX METOAOB; MPUMEHATH (POPMYJIBI CIOKEHUS U
YMHOXCHHUSI BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl |
(GopMynBl IpU pELICHUH 3a1a4; OLEHWBATh BEPOSTHOCTH
peambHBIX  COOBITHI; 3HAKOMCTBO CO  CIIy4alHBIMH
BEJIMYMHAMU; YMEHUE IPUBOJUTL IPUMEPHI IPOSIBICHUS
3aKOHA OOJIBIINX YHUCEN B HPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

OK 07 CogeiicTBOBaThH
COXPaHEHHIO OKPY’KaIOIIEH
Cpenbl, pecypcocOepexeHuro,
MIPUMEHSTH 3HaHUS 00
HM3MEHEHHH KIuMara,
MPUHITAITE] OePeKITNBOTO
MPOM3BOJICTBA, YPPEKTUBHO

- HE IPUHHUMATb JEeHCTBUS, IPHUHOCSIIUE BPEN OKpYKaIOIIEH cpese;

- YMETh NPOTHO3UPOBATH HEOJIArONPUSTHBIE YKOJOTUUECKHE MOCIIEICTBUS
IpeINpUHIMAaEMBbIX JeHCTBUH, MPEJOTBPALIATh UX;

- PaCIIMPUTH OTBIT ACSATEIHHOCTH KOJOTMYECKOH HAIIPABICHHOCTH;

- pa3pabaTbIBaTh IUTaH PEHICHNS IPOOIEMBI C YIETOM aHAJII3a HMEIOIIHXCS
MaTepHAIBHBIX U HEMaTepHAIBHBIX PECYPCOB;

- OCYHIECTBIISTH IeJICHANIPABIICHHBII HOUCK MEPEHOCA CPEJICTB U COCOOOB

- YMETb OIIEpUPOBATh MOHATHUAMU: (PYHKINS, HETIPEPbIBHASL
GyHKIMS, TPOW3BOJHAS, I€pPBOOOpa3Has, ONpeleseHHbIH
UHTErpan; yMETb HaxXOIWUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
(GYHKINH, UCTIONB3YS CIIPABOYHBIE MAaTEePHAIbl; HCCIEI0BATh
B TMPOCTEHIHUX CIy4asx (GYHKOHH HAa MOHOTOHHOCTB,
HaXOJIUTHh HaWOOJIBIINE W HAaUMEHBIINE 3HAYCHUS (YHKIHH;
CTPOWTH TpaUKM MHOTOWICHOB C  HCIIOJBE30BAaHHEM
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Kox n HanmMeHoBanue

H.nalmpyeMble Pe3yJabTaThbl 0CBOCHUA TUCHUIIJIHHBI

¢opmupyembix
i O6mue JMcHunInHAPHbIE
KOMIIETE€HI[Hii
IleﬁCTBOBaTI) B HeﬁCTBHﬂ B HpO(l)eCCI/IOHaJ'ILHyIO cpeay, armapara MaTEeMaTHYCCKOTO aHaJim3a, MMPUMCHATH

‘Ipe3BLI‘-IanlHLIX CUTyaludax

- YMCTb NEPECHOCUTH 3HAHWA B MO3HABATCIIbHYIO U MPAKTUYCCKYIO obmactu
KHU3HCOCATCIIBHOCTH,

- Ipemiaratb HOBBIE HPOCKTHI, OLCHUBATH HACHU C IIO3UIIMHM HOBU3HBI,
OPUTMHAJIBHOCTH, HpaKTH‘ICCKOﬁ 3HAYUMOCTH,

- JaBaTb ONOCHKY HOBBIM CHTyalHWsM, BHOCHUTb KOPPEKTHUBBI B
ACATEIIBHOCTD, OLICHUBATDh COOTBETCTBUE PE3YIHTATOB LEIIAM

MIPOU3BOJHYIO TPH PEUICHWU 3aJad Ha JBI)KEHHUE, pellaTh
MPaKTHKO-OPHEHTHPOBAaHHBIE 33Ja4d HAa HAWOONbIINE W
HaMMCHBIINE 3HAYCHHSA, HA HaXOXKACHHE ITyTH, CKOPOCTH H
YCKOPEHHS;

- yMEThb ONEpUPOBATh TMOHITHSMH: JBIDKCHHE B
NPOCTpaHCTBE, IOJO0HBIE (UIYpsl B  IPOCTPAHCTBE;
UCTIONB30BaTh OTHOIIGHHE IIIOIMIAZel MOBEpXHOCTEH H
00beMOB M0100HBIX (UTYp TIPH PELIEHHH 3a/1a4;

YMEThb BBIUUCIATh T'€OMETPUUECKHE BEIWYMHBI ([JIMHA,
yroJi, IIomans, 00beM, MIOMAgs TIOBEPXHOCTH), UCHIOIB3YS

n3y4deHHBIE (POPMYIIBI X METO/IBI

HaumenoBanue pe3ynbraTa 00y4eHHs!

3HaThb

YMmers

- 3HaYeHHe MAaTeMaTHYeCKOW HayKH s PpeIIeHUs
3aj1a4, BO3HUKAIOIIMX B TEOPUH W MPAKTHKE; IUPOTY U B TO XKe
BpeMsl  OTPaHMYEHHOCTb  INIPUMEHEHHsT  MaTeMaTHYECKHX
METOJIOB K aHAIN3Y M MCCIIEAOBAHUIO TPOLECCOB M SBJICHUH B
TIPUPOJIE 1 OOIIECTBE;

- 3HaUCHHWE TPAKTUKH M BOIPOCOB, BO3HUKAIOUIUX B
camMoil MaremaTWke AU (OPMHUPOBAHMA W Pa3BUTHSA
MaTeMaTHYeCKOM HayKH; UCTOPHIO Pa3BUTHS IMOHATHUSA YHCIA,
CO3MaHUSI MaTeMaTH4YeCKOro aHaln3a, BO3HUKHOBCHHS H
Pa3BUTHSI TEOMETPHH;

- YHHUBEPCAJIbHBII XapakTep 3aKOHOB JIOTHKHU
MaTeMaTHYeCKUX PACCYXJICHHH, WX IPUMEHHMOCTh BO BCEX
001acTsIX 4eI0BeYecKOil IeaTeIbHOCTH;

- BEPOSATHOCTHBIM XapakTep pa3AM4yHbIX MPOILECCOB
OKpY>KaIOIIEero MUpa.

- BBINOJIHATE apu(METHUECKUEe ACHCTBHUS HAaJ YHCIaMHU, COYeTas YCTHbIE U IHChMEHHbIE
MIPHEMBI; HaXOAWTh NPUOIMKEHHBIC 3HAUCHNS BEIMYHHBI IIOTPEITHOCTH BHIYMCICHUH (abcomoTHAS
W OTHOCHUTEIIbHAS); CPAaBHUBATDH YHCIIOBBIE BHIPAXKCHHUS;

- HaXOAWUTh 3HAYCHHsI KOPHS, CTENEHH, Jorapupma, TPUTOHOMETPUUIECKHX BBIPAXKECHHH Ha
OCHOBE OIPEJICJICHUS, HCIIOJIB3Ysl P HEOOXOIMMOCTH HHCTPYMEHTAJIbHbBIE CPE/ICTBA; MOIb30BATHCS
NpHUOJINKEHHON OIIEHKOM NPH NPaKTHYECKUX pacueTax;

- BBITIOJIHATH NPe00pa3oBaHMsl BRIPAXKEHUH, IPUMEHSIST (OPMYJIBI, CBA3aHHBIE CO CBOMCTBAMH
cTerneHeH, jorapu(MoB, TPUTOHOMETPHUECKUX (DYHKIIHIA;

- BBIYMCIIATh 3HaueHHe (QYHKIUHM MO 33JaHHOMY 3HAYCHUIO apryMeHTa IpH pa3In4HBIX
crioco0ax 3aianHus GYHKIHMH;

- OIIPEAEIATH OCHOBHBIE CBOICTBA YMCIIOBBIX (QYHKIIMH, MILTIOCTPUPOBATH UX HA TpaduKax;

- CTPOUTh TrpaUKM H3YyYEHHBIX (YHKIMH, WUTIOCTPUPOBaTh 10 rpauKy CBOHCTBA
3JIEMEHTapHbIX (QYHKINH;

- UCIIONIb30BaTh MOHATHE (PYHKINY JUISl ONIMCAHMS M aHAJIN3a 3aBUCUMOCTEH BEJIMYHH;

- HaXOJUTh MPOM3BOIHBIC JIEMEHTapHBIX (YHKIIHH;

- HCIIONIb30BATh MPOU3BOIHYIO JUIA U3Y4YEHHsI CBOHCTB (DYHKIMI M IOCTPOCHHUS rPaMKOB;

- MIPUMEHATh NPOU3BOJHYIO JUIS HPOBEAEHHUS NPUOIMKEHHBIX BBIYMCICHUH, pelaTh 3aadu
MPUKIIAHOTO XapaKTepa Ha HaXO0X/IeHHEe HanOOJIBIIIET0 ¥ HANMEHBIIETO 3HAYCHHUS;

- BBIUNCIIATH B MPOCTEHIINX CIy4asx IUIOMAAN U OOBEMBI C MICIIOIB30BAHUEM OIIPEICIICHHOTO
UHTETpaja;

- pemaTs  palMOHANBHBIC, IIOKa3aTelbHbIC, JIOTapU(MHUUECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHHMSI, CBOJSIINECS K TMHEHHBIM M KBaJIPaTHBIM, a TAK)KEe aHAJIOTHYHBIE HEPABEHCTBA M CHCTEMB;
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HaunmeHnoBaHnue pe3ynbraTa 00yueHus

3HaTh

VYmMmeThb

- UCTIONB30BaTh IPapUIECKUIl METO/I PEIICHNS YpaBHEHUH 1 HEPAaBEHCTB;

- n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH DPEILICHHS ypPaBHEHHWH, HEPAaBEHCTB U CHUCTEM C
JBYMsI HEH3BECTHBIMU;

- COCTaBJIAATh W PELIATh ypaBHEHHS M HEPABEHCTBA, CBS3BIBAIOLME HEU3BECTHBIC BEINYMHBI B
TEKCTOBBIX (B TOM YHCIIE NPUKJIATHBIX) 3a7a4ax.

- pemars npocTeiine KOMOMHATOPHBIE 3aJa4l METOIOM IIepedopa, a TaKkKe ¢ UCIOIb30BaHUEM
W3BECTHBIX (POPMYII;

- BBIYHMCIIATh B IIPOCTEHIIMX CIIydasX BEPOSTHOCTH COOBITMH Ha OCHOBE MOZCYETa 4YHCiIa
HCXOJIOB;

- pacIio3HaBaTh Ha 4epTeXXax M MOIEIIX NPOCTPAaHCTBEHHBIC (POPMBI; COOTHOCHTH TPEXMEpPHBIC
00BEKTHI C X ONHCAHUAMH, H300PaKCHUSIMU;

- OIMCHIBATh  B3aMMHOE DACIIOJIOKECHHE TMPSIMBIX M IJIOCKOCTEH B  IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHNS 00 3TOM PaCIIOJIOKCHUH;

- AQHAIM3UPOBATh B IPOCTEHIINX CIIydyasiX B3aMMHOE PACIIOJIOKEHHE 00BEKTOB B IIPOCTPAHCTBE;
- n300pakaTh OCHOBHBIE MHOTOTPAaHHUKH W KPYIJIbIE TeJia; BBINOJIHATH YEPTESIKH IO YCIOBHIM
3a/ady;

- CTPOUTH MPOCTEUIINE CeUeHNUS Ky0a, TPU3MBI, TUPAMH/IBL;

- pemiars IMJIaHUMETPUYECKHE M MPOCTEHIIME CTEepeOMETPHYECKUE 3aJadd Ha HaXOXKICHHE
TCOMETPHUCCKUX BEJIMYMH ([UIMH, YTJIOB, IUIOMIaAei, 00beMOB);

- HCTIONB30BATh MPU PEIICHUH CTEPEOMETPUYECKHX 3aa4 IUTAHMMETPUUECKHEe (PAKTBI M METO/BI;
- MIPOBOANTH JI0Ka3aTeIbHbIC PACCYXKICHNS B XO/€ PEIICHUS 3a/1a4;

- JUISL  MCCIIeIOBaHUsT (MOJEIHMPOBAHMS) HECIOXKHBIX IPAaKTHUECKUX CUTyallMii Ha OCHOBE
W3YYCHHBIX (POPMYI U CBOUCTB PHTYD;

- BBIYKCIICHUST 00BEMOB M IUIONIAJCH IOBEPXHOCTEH NPOCTPAHCTBEHHBIX TN MPH PEHICHHH
MPaKTHYECKUX 3a/1a4, MCIOJIB3Ysl TP HEOOXOJMMOCTH CIIPABOYHUKH U BBIUUCIIMTENbHBIE YCTPOHCTBA.

17




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii 1mjaaH y4eOHOM TUCITUTUTMHBI

O/1b.07 MaTtemaTnka
Bua yueO6Hoi1 padoThI KosinyecTBo 4acoB
1 2
MaxkcuMaibHasi yyeOHas HArpy3Ka (Bcero) 219
Oo0si3aTesibHas ayIMTOPHas YuyeOHasi Harpy3ka (Bcero)
8 m. u.:
TEOPETUYECKOE 00yUCHHE 89
MPAKTHYECKUEC 3aHSTUSI 133
CamocrosiTenbHast paboTa 00y4daroIerocs
[IpoMexyTouHas aTTecTalus: 12
G depeHIrpoBaHHBIN 3a4€eT, (IK3aMEH)
UTOro 234
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3.2. Conep:xxanue o0yueHus no yueonoii mucuumianne QO/16.07 Marematuka

HaumeHnoBanue pa3jienoB u Coaep:xanue yuyeOHOro marepuaJia (0CHOBHOe M TPO(ecCHOHATIBHO- O0bem | Dopmupyemble
TEeM OPUEHTHPOBAHHOE), JIA00OPATOPHbIE U MPAKTHYECKHE 3AHATUSA 4acoB OK
Pasznea |. 12
IToBTOpPEHHE Kypca MAaTeMATHKHA OCHOBHOM IIKOJIbI
Coneprxanue yueOHOro MaTepuaa:
JleicTBHsI HAll TIOJIOKUTEIBHBIMU U OTPUIATENILHBIMU YUCIaMU, OOBIKHOBEHHBIMU 2 OK 01-OK 07
U JECATUYHBIMHM Jpo0sMuU. JleWcTBUS CO CTENEHSIMH, (OPMYJIbl COKPAIIEHHOI'O
YMHOXKEHHS.
Tema 1.1 Ilpaxmuuecxoe 3ausmue Hncmpykmaow no Th. Bunbl miockux ¢uryp u ux 2 OK 01-OK 07
Yucna v BBIYUCTICHUS. momaas. IIpakTuKo-opUeHTHPOBAaHHBIE 33]Ja4l B KypCce FT€OMETPUH HA IJIOCKOCTH
Beipaxxenus u npeobpazoBanus | [Ipakmuueckoe saumamue Hucmpykmaswce no TH. TIpocTble TPOLEHTHI, pa3HbIE 2 OK 01-OK 07
criocoOb! uX BbranciaeHus. CIOKHbIE MPOLICHTHI
Ilpakmuueckoe 3anamue Uncmpyxkmasc no Th. Jluneiinele, KBajipaTHbIC, TPOOHO-
TUHEHbIe ypaBHEHHUS M HepaBeHCTBa (CMOCOOBI pElIeHHs] CUCTEM JIMHEWHBIX 2 OK 01-OK 07
YPaBHEHUM.
Copep:xanne yueOHOTO MaTepuana
He npedycmompeno
Tema 1.2 IIpaxmuueckoe 3ansamue Hncmpykmaowe no Th. Ilonsatusa: matpuna 2x2 u 3x3,
Cucrembl ypaBHEHUN U onpeaenutesnb MaTpulibl. Meton I'aycca. CucrteMbl HEIMHEWHBIX YpaBHEHUH. 2 OK 01-OK 07
HEPABEHCTB CucreMbl HEpaBEHCTB
IIpakmuueckoe 3auamue Uncmpykmaosic no TH5. Bpruucienus u npeodpa3zoBaHus. 5 OK 01-OK 07
YpaBHEHUs U HEPABEHCTBA. | €OMETpHS HA MITIOCKOCTH
Pazpgea I1. 16
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
Cooeporcanue yuebHo2o mamepuana:
[Ipenmer crepeomerpun. OCHOBHbIE TOHATUS (TOYKa, MpsiMas, IUIOCKOCTb,
Tema 2.1 OCHOBHELE HOHSTIS pocTpaHcTBO).  OCHOBHBIE  AKCMOMBI  CTEPEOMETPHH. HepeceKalomvHecsI, 2 OK 01-OK 07
napajulefibHble M CKpeliuBaromuecss mnpsimble. [Ipu3Hak u  CBOWCTBO
CTCPCOMETPHH. CKpeuBarmuxcs npsaMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI.
Pacnonoxenue npsMeIx u
TOCKOCTEH Ilpakmuueckoe 3anamue Hucmpykmaxc no Thb. IlapamieneHble mnpsMas Hu
mwiockocts.  Ompenenenne. [lpusnak. CpoiicTBa (C  JI0OKa3aTeIbCTBOM). 5 OK 01-OK 07
[TapannensHble  MJIOCKOCTH. Onpenenenne.  [lpusnak. CgoiictBa  (c

JTIOKA3aTeJIbCTBOM).




Ilpaxmuueckoe 3anamue Hucmpykxmaxc no Th.  Terpa’dap U €ro 3J1EMEHTHI.

[Tapannenenunen u ero sieMeHTbl. CBOHCTBa MNPOTHUBOIMOJOXKHBIX TpaHEHd H 2 OK 01-OK 07
auaroHanen napajuenenunena. [locrpoenne ceuennii. Pemenue 3anay.
Cooepoicanue yuedbnoco mamepuana: Ilepnenaukynspasie npsimeie. [lapannenbubie
IpsIMBIE, TEPIEHIUKYISAPHbIE K IUIOCKOCTH. IIpu3Hak nepneHauKyJIsIpHOCTH 2 OK 01-OK 07
MPSIMOM M TUIOCKOCTHU. Jl0Ka3aTenbCTBO.
Tema 2.2 IlepneHIUKYISIPHOCTD . .
. DOopMyIMPOBAHHUE ONIPENCICHUN NTEPIIEHIUKYIISIPA U HAKIIOHHOM.
NPSIMBIX, IPSAMOM U IJIOCKOCTH, =
N IIpakmuueckoe 3anamue Hncmpyxmaosic no Th. lleprnieHIUKYyIpHOCTD NMPSMON U
mockocteit Teopema o Tpex . 2 OK 01-OK 07
IJIOCKOCTH. [IeplIeHIMKyYIIsIp U HAKJIOHHAsL. YTOJI MEXKAY NPSMOMN U IIJIOCKOCTBIO.
NEePHEHANKYIISPAX.
Ilpakmuueckoe 3amsmue  Huncmpykmasxc no TH.  AKCUOMBI CTEpPEOMETPHH.
[TeprieHAMKYAAPHOCTh NPAMON M IUIOCKOCTH, NApPaUICIbHOCTh JBYX HPSIMBIX, 2 OK 01-OK 07
MEePIEHIUKYISIPHBIX INIOCKOCTH, NEPIEHAUKYISIPHOCTh IIIOCKOCTEN
Cooeporcanue yuebno2o mamepuana:
Tema 2.3 ITlapannensHsle, P Y P .
Pacnionokenue npsMbIX U INIOCKOCTEM B IpOCTpaHCTBE. [lepneHauKyasaspHOCTh U 2 OK 01-OK 07
MEepPIEHIUKYIISIPHBIE, .
CKPCLIBAIOLIAECS NIpAMBIE [1apaJUIETILHOCTD IPSIMBIX U IJIOCKOCTEH.
P IIpakmuueckoe 3anamuedncmpykmasrc no Th. CxkpemmBaromuecs npsiMple 2 OK 01-OK 07
Paspea I11. KoopauHaThl M BEKTOPbI 12
Cooeporcanue yuebHo2co mamepuana.
JlekapToBBl KOOpJAMHATHI B mpocTpaHcTBe. lIpocreiimne 3agaun B KOOpAMHATAX. 2 OK 01-OK 07
PaccrosiHue MeXy 1ByMsl TOYKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3Ka
Tema 3.1 JlexkapToBbl Ilpakmuueckoe 3anamue Hucmpykmaxc no Tb. Bektopel B NPOCTPAHCTBE.
KOOpAMHATHI B pocTpaHcTBe. | CrokeHMe W  BBIYUTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha  YHUCIIO. 2 OK 01-OK 07
Paccrosinue mexny nBymst Kommnanapuele BekTOpbl. CKalsipHOE IIPOU3BENEHUE BEKTOPOB. PaznokeHue
ToukaMu. KoopauHatsl BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
CepeIHbI OTPE3KA Ilpakmuueckoe sanamue Hncmpyxmaosic no Th. KoopauHaThl BEKTOpa, CKAIIPHOE
IIPOU3BEJICHAE BEKTOPOB B KOOPAHMHATAX, YIOJ MEXKIY BEKTOPAaMH, YroJl MEXIY 2 OK 01-OK 07
INpSAIMOM U IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSAMHU. YPaBHEHHE IUIOCKOCTH.
['eomeTpryecknii CMbIC ONIPEEIUTENs 2X2
Tema 3.2 Bektops! B Cooeporcanue yuebHo2o mamepuana:
MIPOCTPAHCTBE. KoopannaTtHas nmiockocTs. BeluncineHne pacCTOSTHUM M IUTOIIAEH HA TUIOCKOCTH.
Yron Mexay BEKTOpaMH. KonuuecTBeHHbIE pacueThl 2 OK 01-OK 07

CkanspHoe Mpou3BeICHNE
BEKTOPOB

Tema 3.3
[IpakTHKO-OpUEHTHPOBAHHBIE

Cooepoicanue yuebHo20 mamepuana:
He npedycmompeno
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3a/1a4u Ha KOOPJAUHATHON
IJIOCKOCTH

Ilpaxmuueckoe sanamue  Hucmpykmasxc no TH. JlekapToBbl KOOpAWHATHl B
npocTpancTBe. Bekropel B mpoctpancTBe. CloXKeHHE U BBIYUTAHHE BEKTOPOB.
YMHOXkeHue BekTopa Ha uucino. Kommnanapuele BekTopbl. CkansipHoe
MPOU3BE/ICHNE BEKTOPOB. Pa3znoxeHne BeKTOpa IO TPeM HEKOMILIAHAPHBIM
BEKTOPaM.

OK 01-OK 07

Ilpakmuueckoe 3anwsmue Hucmpykmaosc no Th. Vcnosib3oBaHuE KOOpPAMHAT U
BEKTOPOB NP PEIICHHMH MaTeMaTUYeCKUX W MpUKIAAHbIX 3anad.llpocreitmume
3ajaun B KoopauHaTax. KoopauHaTel BEKTOpa, pPAacCTOSIHHME MEXIy TOYKaMH,
KOOPJAMHATBHl CEPEUHBI OTpPE3Ka, CKAISIPHOE TMPOU3BEACHUE BEKTOPOB B
KOOpJUHATaX, Yroji MEXIy BEKTOpPaMHU, YToJl MEXIY MPSAMOM U MIOCKOCTBIO, Yrojl
MEXY IIOCKOCTSIMU

OK 01-OK 07

Pa3znen IV. Ctenenn u KOpHU.

Crenennas QyHKuus

10

Tema 4.1.
Crenennas QyHKIMS U ee
CBOMCTBa

Cooepatcanue yuebHo2o mamepuana:
He npeoycmompeno

Ilpakmuueckoe 3auamue Hucmpykmase no Th. 1loHsiTue KOpHA N-OM CTENEHU U3

nefictBuTenbHOro uncna. Mynkiuu y = /X ux cpoiictBa u rpaduku. CsoiicTBa
KOpHsl N-oii ctenenu [IpeoOpa3oBaHye BbIpaKEHUI C KOPHSAMU N- Ol CTENEHU

OK 01-OK 07

Tema 4.2.
[IpeoOpa3zoBanue
UpPpalMOHATIBLHBIX BBIPAXKEHUH

Cooepoicanue yuebHoeo mamepuana:
He npedycmompeno

OK 01-OK 07

Ilpaxmuueckoe  3anamue Hncmpykmaxc  no  Th.  IlpeoOGpa3oBanue
HMPPALMOHAIBHBIX BBIpAXEHUN PaBHOCWIBHOCT MPPALMOHAIBHBIX YPABHEHUN W
HEpaBeHCTB. Meroapl HMX peuieHus. PenieHue WppalMOHAIbHBIX YPAaBHEHUN U
HEPABEHCTB

OK 01-OK 07

Tema 4.3
CBolicTBa CTENEHH C
parroHaIbHBIM U
ENCTBUTEIBHBIM IT0Ka3aTEIISIMA

Cooeporcanue yuebnozo mamepuana:
[ToHsiTHE cTeneHu ¢ J00bIM PAllMOHAIBHBIM ITOKa3aTeIeM.

OK 01-OK 07

Ilpakmuyeckoe 3anamue  Hucmpykmanxc no Th. CreneHHble (QYHKUUH, HX
cBoiictBa u Trpaduku OmnpexneneHue creneHHol @yHkuuu. Mcnons3oBaHue
CTENEeHHON (YHKIIMU CBOMCTB IIPH PELICHUH YPABHEHUH M HEPABEHCTB

OK 01-OK 07

Pasznen V. IlokasaTeabHas pyHKIusA

Tema 5.1 ITokasarenbpHasa
¢byHKIUS, ee CBOICTBa

Cooepoicanue yuebno2o mamepuana:

Omnpenenenne moKa3aTeNbHOM (QYHKIIMM WU €€ CBoicTBa I[IpuMeHeHHe CBOWCTB
nokazatenbHOW QyHkimu [lpocreiimme moKasareNnbHblEe YypaBHEHHS Perenue
IIPOCTEHMININX ITOKA3ATENbHBIX YPAaBHEHUIN

OK 01-OK 07

Ilpaxmuueckoe 3auamue Hucmpykmaxc no ThH. Pelienne mnoka3areabHBIX
ypaBHEHUH, HEPaBEHCTB U cHcTeM PelieHune noka3aTelbHbIX YpaBHEHUI U HEPABEHCTB

OK 01-OK 07
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Tema 5.2

Cooeporcanue yuebHo20 Mmamepuana:

2 OK 01-OK 07
Pemenne nokasarenpbHbIX He npedycmompeno
YPAaBHEHUN U HEPABEHCTB IIpakmuueckoe 3anamue Hucmpykmaoxc no TbH.  PenieHue nOKa3aTelbHbIX
YPaBHEHMM METOJOM YpPaBHUBAaHUS II0KAa3aTeJIel, METONOM BBEICHUS HOBOU 2 OK 01-0K 07
NepeMEHHOH, (QYHKIIMOHATBFHO-TPAUUIECKUM METOJIOM. PerieHue moka3aTeabHBIX
HEPaBEHCTB. PenieHne cucTeM noka3aTelIbHbIX ypaBHEHUN
Paspean VI. Jlorapugmel. Jlorapudpmuyeckas pyHKuus 16
Cooepoicanue yuebno2o mamepuana:
Tema 6.1 P Y P 2 OK 01-OK 07
.. | He npedycmompeno
Jlorapudwm yucna. Jlecarnaubiii =
N Ipaxmuuecxoe sanamue Uncmpyxkmasce no Th. Jlorapudwm uucna. JlecaTuuHslii u
U HaTypaJIbHbIN JIOrapuQmsl, . . 9
—— HATypaJbHBIH JorapuMmMbl, yucio € JlecATUYHBI W HaTypalbHBIA JIOTapu(MBI, 2 OK 01-OK 07
4HCIIO €
Cooepatcanue yuebHo2o mamepuana:
. 2 OK 01-OK 07
Tena 6.2 CoiicTBa norapudmon. Oneparus JiorapuMupoBaHusl
CroiicTsa JIOI‘a. HOMOB Ilpaxmuuecroe 3ansamue Hucmpyxmaxc no Th. Csoiictsa jorapudmoB. OCHOBHOE
One amfﬂ ' norapupMuUecKoe TOXKAecTBO. TeopeMsl 0 jorapupmax yYacTHOIO, MPOU3BEICHUS,
HoraD (1)1\21/1 OBAHILS cremeHd W KopHsX. [lpumenenme Teopem jorapudmoB. IIpeoOpazoBanue 2 OK 01-OK 07
P P norapupmuyeckux BblpakeHuil. Ilepexox k HoBoMy ocHoBanMio. [IpeoOpasoBanue
JIOTapU(MUIECKIX BBIPAKCHHIH.
Cooepotcanue yuebHo2o mamepuana:
2 OK 01-OK 07
He npedycmompeno
Ilpakmuueckoe 3anamue Uncmpykmaxc no Th. Jlorapudmudeckass QpyHKIUs, ee
cBoiicTBa PemieHune morapupmMuuecKux ypaBHEHUH u HepaBeHCTB IloHsTHe 2 OK 01-OK 07
Tema 6.3 Jlorapudmuueckas | jJorapudmuueckoro ypaBHeHus. Onepanusi HOTeHIUPOBaHUS.
¢byHK1Us, ee CBOWCTBA Ilpakmuueckoe 3ansmue Hucmpykmasgxxe no Th. Tpu OCHOBHBIX METOAA PEILICHUS
JorapuPpMUUECKUX YpaBHEHUM: (G yHKIIMOHAIBHO-TpadUUECKuH, METOJ
MOTEHIIMPOBAHUSA, METOJl BBEIEHUS HOBOW mnepeMeHHOH. Jlorapudmuyeckue 2 OK 01-OK 07
HEPAaBEHCTBA AJTOPUTM pEIIEHUS CHUCTEMBl ypaBHEHUH. PaBHOCHIBHOCTB
sorapu(MHUUECKUX YpaBHEHUN U HEPABEHCTB
Cooepoicanue yuebHo20 mamepuana: OK 01-OK 07
Tewma 6.4 He npeoycmompeno
Jlorapudmsl B ipupojie u Ilpakmuueckoe 3anamue Hucmpykxmaxc no TH.  Ilpumenenue norapudpma.
TEXHHUKE Jlorapudmuueckas cnupanb B npupojae. Ee maremarnyeckue cBoiictBa Pemienue 2 OK 01-OK 07
3anad. Jlorapudmel. Jlorapupmuueckast pyHkums.
Paznea VII. 28
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OcHoBbI TpuronoMerpun. Tpuronomerpuyeckne pyHkuun

Cooepoicanue yuebHoeo mamepuana:

Tema 7.1
Pannannas mepa yria. IloBopoT Touku BOKpyr Hauyasia koopauHaT. OnpezneneHue OK 01-OK 07
Tpuronomerpuyeckue GyHKIHH
CHHYCa, KOCUHYCA, TAHT'€HCA U KOTaHTeHCa.
IIPOU3BOJILHOTO yTJja, YUCIIa.
Ilpakmuueckoe 3anamue  Huncmpykmaxc no Th. 3Haku cuHyca, KOCHHYCa,
Panuannas u rpagycHas mepa
a TaHTeHCa U KOTaHIeHCa IO YETBEPTSIM. 3aBUCUMOCTb MEKIY CUHYCOM, KOCHHYCOM, OK 01-OK 07
T TAHI'€HCOM M KOTAHI'€HCOM OJJHOT'O U TOT0 K€ yIJia
Cooeporcanue yuebHo20 mamepuana:
Tema 7.2 OcHOBHBIE P Y P OK 01-OK 07
He npedycmompeno
TPUTOHOMETPUUECKHUE
ToIECTBA Ilpakmuueckoe 3auamue Hucmpyxkmaosic no Th. OCHOBHbIE TPUTOHOMETPUUYECKUE OK 01-OK 07
) ToxxiecTBa.l [puMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKJIECTB.
Cooepoicanue yuebHoeo mamepuana:
Tema 7.3 CymMma u pazHocth cuHycoB. CyMMa M pa3HOCTh KOCMHYCOB. CHHYC M KOCHUHYC OK 01-OK 07
CuHyc, KOCUHYC, TAaHTE€HC nBoiiHoro yrina. @®opmynsl  monoBuHHOrO yria. [IpeoOpa3oBaHusi CyMMBI
CYMMBI ¥ Pa3HOCTH JIBYX yIJIOB | TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEIECHUE U IPOU3BEACHUS B CYMMY.
CuHYyC 1 KOCUHYC JBOMHOTO Ilpaxmuueckoe  3anamue Hnempykmaoswe  no  Th. Belpaxxenue
yria. @opMyIibl IOJOBUHHOIO | TPUTOHOMETPUYECKHX (YHKIIMH dYepe3 TAHITeHC TIOJOBHHHOTO apryMEHTa. OK 01-0K 07
yria [Ipeobpa3oBanus IPOCTEHIINX TPUTOHOMETPUUYECKUX BhIpaxkeHHi [IpeobpazoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKECHHIA
Tema 7.4 Cooepotcanue yuebHo2o mamepuana:
) OO6nacTh ompeAeneHUuss U MHOKECTBO 3HAYCHHH TPUTOHOMETPHUYECKHX KL,
Tpuronomerpuueckue GyHKIUHU, | .. penes p p Gy . OK 01-OK 07
o UETHOCTh, HEUYETHOCTH, TMEPUOJAMYHOCTH  TPUTOHOMETPUYECKUX  (DYHKIIUM.
UX CBOMCTBA U rpapuKu . N o _
CaoiicTBa 1 rpaduku GyHKIMI Y = COS X, Y =Sin X, y = tg X, y = ctg X.
Cooepotcanue yuebHo20 mamepuana:
OK 01-OK 07
He npeoycmompeno
Tema 7.5 @opmynsl npusenenus.| [lpakmuueckoe 3aumsmue Hucmpykmasxce no Th. ®opMyisl  TpUBEICHUS.
[IpeobpazoBanue BeipaxeHuii o hopmynam npuseneHus. CHHYC, KOCUHYC, TAHT€HC U OK 01-OK 07
KOTAHTE€HC CYMMBI U PA3HOCTH JBYX YIJIOB
Cooepoicanue yuebno2o mamepuana:
OK 01-OK 07
He npedycmompeno
Tewma 7.6 CuHyC ¥ KOCHHYC =
IBOHHOTO yrta., POpMYITI IIpakmuueckoe 3anamue Uncmpykmaogic no Th. CHUHYC U KOCUHYC ABOMHOIO yria.
yrita. FoopMy dopMyIbl MOTOBUHHOTO yriia. [Ipumenenue GpopmMyir ABOWHOTO yria JjIs perieHus
IIOJIOBUHHOTO YTIJIa. OK 01-OK 07
3anad. @opmynbl onoBuHHOTO yria. [lpumenenue Gopmyn ans mpeoOpa3oBaHus
TPUTOHOMETPUICCKUX BBIPAKEHUN
Tema 7.7 O6paTHbIE Coodeporcanue yuebHo20 Mamepuana: OK 01-OK 07
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TPUTOHOMETPUYECKHE (DYHKIIHH.

Omnpenenenne apkcuHyca, apKKOCHHYCAa, apKTaHT€HCAa M apKKOTAHI€HCa 4YHCa.

[Ipocreiimue Perrenne mpocTeIMX TPUTOHOMETPHUYCCKUX YpaBHEHHUI BUaa: COSX = a, SiNX = a,
TPUTOHOMETPUYECKHUE tgx = a.
YpaBHEHUs
Cooepoicanue yuebno2o mamepuana:
VYpaBHeHne COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg X = a, rtg x = a.
Tema 7.8 PemeHne TpPUTrOHOMETPUYECKUX YPABHEHUM OCHOBHBIX THIIOB: IIPOCTEHINNE 5 OK 01-OK 07
TpHroHoMeTpHUECcKE TPUTOHOMETPUYECKHE  yPABHEHNS, CBOLSIIMECH K  KBaJpaTHBIM, pellacMble
yDABHEHNS 1 HEpABEHCTBA pa3iIoKEHUEM Ha MHOXKMUTEIM, OJHOpoxaHble. lIpocTeiine TpuroHoMeTrpuueckue
HEPaBEHCTBA
Ilpakmuueckoe 3anamue Hucmpykmaxc no Thb.  Vcnonb3oBaHHE CBOWCTB 2 OK 01-OK 07
TPUTOHOMETPUUECKHUX (YHKIHMI B MpodeCCHOHATBHBIX 3aa4ax
IIpomexyTouyHas aTTecTanMs M0 JTUCHHUILINHE (324eT) 2
Pa3nea VIIIL IIpou3Boanas ¢pyHKINHU, ee IPUMEHEHHE 21
Cooepatcanue yuebHo2o mamepuana:
[lonstTne mpenena GyHKOIMM B TOYKE M €ro TEOMETPUYECKHIl  CMBICIL. 2 OK 01-OK 07
Tema 8.1. OAHOCTOPOHHUE NPEJIEIBI.
[Ipenen yukumu IIpaxmuuecxoe 3anamue Hncmpykmasce no Th. Beruucienue npeneiaoB QyHKIHH C
MCIIOJIB30BAHMUEM TEOPEM O Tpenenax (GyHKIuiA. Beraucnenre npeaenoB ¢ ImOMOIIBI0 2 OK 01-OK 07
BTOPOI'O 3aMeYaTeIbHOr0 Npefiesa. PackpbITie HEOPeNeNEHHOCTEM.
Cooeporcanue yuebnozo mamepuana:
Tema 8.2 OrmpezenieHne YUCIOBOM TOCIEIOBATEIHFHOCTH U CIOCOOBI ee 3amanus. CBoiicTBa
ITonsiTHE TPOU3BOIHOM. YHUCIOBBIX  mocienosarenbHocTed. IIpupamenne aprymenta. Ilpupamenue 2 OK 01-OK 07
DopmyJIbl U TTPaBUIIA byHkuuu. 3amadd, NOPUBOAAIIME K TOHATHIO Tpou3BOAHOU. OmnpenencHue
T epeHMpoBaHUs IIPOU3BOJHON. AJITOPUTM OTBICKAHHA NPOU3BOAHONW OImpenencHue CIOXKHOU
IIpousBoaHbIE ¢byskiuu. [Ipon3BoHas TPUrOHOMETPUUECKUX (PYHKIIMH.
TpuroHomerpudeckux GyHKuui | Ilpakmuueckoe 3anamue Hucempykmaosic no TE. IIpou3BOJHBIE CYMMBI, pa3HOCTH 5 OK 01-OK 07
IIPOU3BE/ICHNUS], YaCTHOTO
Cooepoicanue yuebno2o mamepuana:
Tema 8.3 He npedycmompeno _
IToRATHE O HEPEPHBHOCTH Hpalfmuqecxoe 3aHamue uHHcmpmeaofc no Th. TloHsTHe HENpPEepHIBHON (PYHKIIUH.
by, MeToj HHTepBaoB CpoiictBa HenpepblBHOM  (yHKIuU. CBsI3b  MEXIy HENPEpbIBHOCTbIO U 9 OK 01-OK 07

i QepeHIPYeMOCTbI0 (PYHKIIMH B TOYKE. AJITOPUTM pELICHHS HEpPaBEHCTB
METOJIOM MHTEPBAJIOB

Tema 8.4 dusnueckuii u

Coodeporcanue yuebHo20 Mamepuana:
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FEOMETPUYECKUI CMBICIIBI

He npedycmompeno

MPOU3BOIHOM. Ilpakmuueckoe 3ansmue Hucmpykmasxc no Th. ['eomerpuueckuii cMbICI
NPOU3BOAHON (YHKIMH - YIJIOBOH KO3((UIMEHT KacaTeabHOH K Tpaduky 2 OK 01-OK 07
GyHKIIMM B TOUYKe. YpaBHEHHE KacaTelbHOM K Tpaduky (QyHKIUU. AITOpUTM
COCTaBJICHUs YpPaBHEHUs KacaTebHOM K rpaduky dynkuuu y=Ff(X)
Cooepoicanue yuebHoeo mamepuania:
He npedycmompeno
Tema 8.5 @uznueckuit cmbicn | [lpakmuueckoe 3ansimue Unempykmase no Th. ®u3nuecKuil  CMBICI
IIPOU3BOJIHOM B MIPOU3BOIHON B IpodecCHOHANIbHBIX 3anavax [IpaBuia HaxoXIeHHe MPOM3BOIHON
npodecCHOHATBHBIX 3aJjadyaX | CyMMBI M Ipou3BezeHus. [IpaBiia HaxoxIeHwe IPOU3BOAHOM YacTHOrO. [Ipon3BoqHas 2 OK 01-OK 07
OOpaTHBIX TPUTOHOMETPUYECKUX (GYyHKUMH HaxoxneHne Mpou3BOAHON CIOXKHOM
(YHKIMU 1 KOMITO3UIMY (DYHKIHH.
Cooepatcanue yuebHo2o mamepuana:
He npeodycmompeno
Ilpakmuueckoe 3anamue Hucmpykmaoxc no Tb. OKcTpeMyMbl  (yHKIUA
Tema 8.6 DKCTpeMyMbI Bospactanue u yObiBaHme (byUHKHI/II/I, COOTBETCTBUE BO3PACTAHHA 1 yObIBaHUS
by GYHKIIUM  3HAKY NPOH3BOMHOM. HOHSI:I:I/IG IPOM3BOJHON BBICILIErO IMOPSIKA,
COOTBETCTBHE 3HAaKa BTOPOU MPOU3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha 2 OK 01-OK 07
oTpe3ke. 3ajayd Ha MakCUMyM U MHUHUMYM. [loHsATHE acMMOTOTHI, CIIOCOOBI KX
onpeaeneHusl. AJITOpUTM HccleoBaHUsa (YHKIIMU U TIOCTPOEHUsi ee rpaduka c
MTOMOUIBI0 MPOU3BOJHON. J[poOHO-TMHEHAs PYHKIMS
Cooeporcanue yuebnozo mamepuana:
Tema 8.7 Haubosnbiiee u He npedycyompeno
HANMCHBILICE 3HAYCHILS Ilpakxmuueckoe sanamue HHcmpymzmofc no Th. Haxoxnenue HauOONBIIETO U
P HAaUMEHBIIET0 3HAYeHUH (yHKUUN, MOCTpoeHue TrpadukoB MHOTO'WICHOB  C 2 OK 01-OK 07
MCI0JIb30BaHUEM almapara MaTemMaTuueckoro aHanusa Mccnenosanue GpyHkumii Ha
MOHOTOHHOCTb M 3KCTPEMYMBI.
Tema 8.8 Anroputm Cooepoicanue yuebHo20 mamepuana:
UccleIoBaHus (PYHKITHH. [Tonnoe wuccnenoBanue ¢ynkuuu Dopmynsl U TpaBwia AuQGEPEHIUPOBAHHUS.
Haxoxnenne ontumMaabHOTO UccnenoBanue GyHKIHI ¢ TOMOIIBIO MPOU3BOIHON. Hambombiiee 1 HanMeHbIee 3 OK 01-OK 07
pe3ynbTaTa ¢ IOMOIIbIO 3HaueHus GyHKku Hanbomnbiiee 1 HauMeHblee 3HaYeHUe (PyHKIUU
MTPOU3BOTHOM B MPAKTHIECKUX
3a/auax
Paspnen IX. IlepBooOpasHasi QyHKUMH, e IPUMEHEHHE 12 OK 01-OK 07
Tema 9.1 Cooepoicanue yuebHo2o mamepuana: 9 OK 01-OK 07
Huddepennman n 3ajadya 0 BOCCTAHOBJICHHHM 3aKOHA JIBIDKCHMS TIO0 M3BECTHOHM ckopoctu. [loHsThe
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nepBooOpasHas GyHKIUU

uHTerpupoBanus. O3HaAKOMIJICHHE C TIOHATHEM HMHTErpaja U IEepBOOOpa3HOW st
bynkun y=f(X). Pemienne 3ama4 Ha CBA3b MEPBOOOPA3HOW M €€ MPOU3BOIHOM,
BBIYHCIICHHE TIEpBOOOpa3HON [uisi naHHOW QyHknmu. Tabnuma dopmyn s
HAXOXJICHHs IepBO0OPa3HbIX. M3ydeHue mpaBuiia BeIYMCICHHS IEPBOOOPA3HOM

Ilpakmuueckoe 3anamue Hucmpykmaxc no Th. HaxoxaeHue mnepBooOpa3HOM

2 OK 01-OK 07
byHKIIHH.
Cooepoicanue yuebno2o mamepuana:
Tabmuua unTerpanos. HemocpenctBeHHOE BBIMUCIICHUE HEOTPEIETIEHHBIX HHTETPAJIOB C 2 OK 01-OK 07
Tema 9.2 TabGnuiia MHTETPAJIOB. | MOMOMIBIO TAOJIHIIBL.
Ilpakmuueckoe 3anamue Huncmpyxkmaosw no Th. Bbruncienue HeonpeaenEHHbIX 2 OK 01-OK 07
HMHTETPAJIOB METOIOM TIOJICTAHOBKH (3aMEHOI1), IO YaCTsM.
Cooepoicanue yuebHoeo mamepuania:
Tema 9.3 Onpenenenue orpenenéHHoro uHTerpana. KpuBosmHeiiHas Tpanenust U e€ IUIoab. 2 OK 01-OK 07
OnpenenéHHblii UHTErpall. ['eomeTpryeCcKuil CMBICI ONPEEIIEHHOIO MHTErpasia.
®opmyna Hetorona — Jleibuuna. | Ilpakmuueckoe 3awsmue Hucmpykmaosiw no TH. BbIUUCICHHE OINPENEICHHOTO 2 OK 01-OK 07
uHTerpana Beruncnenue miomazeil KpuBOJIMHEHHBIX Tpanenuu.
Paznea X. KommiiekcHble yucaa 4
Cooepatcanue yuebHo2o mamepuana:
[TonsTre komrIuiekcHoro uucia. CompsoKeHHbIE KOMIUIEKCHBIE YHCIa, MOAYNb U 2 OK 01-OK 07
Tenma 10.1 apryMeHT KOMITJIEKCHOTO YHhCJIa.
o Ilpakmuueckoe 3anamue Hucmpyxkmanxc no Th. @dopMa 3allCH KOMILIEKCHOTO
KommiekcHele uncna
qucna (reomeTpuyeckas, TPUTOHOMETPHYECKAs, anredpanyeckasi). 2 OK 01-OK 07
Apudmernueckue IEHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU BBIMOTHEHHE pacdyeToB C
MTOMOIIIbI0 KOMITJIEKCHBIX uncell. [IpruMepbl HCTI0JIb30BaHUs KOMIUIEKCHBIX YHCEIT
Pa3nes XI. MHOrorpaHHUKH M TeJIa BPAILLICHUS 31
Cooeporcanue yuebrnoco mamepuana:
Tema 11.1 P Y P 2 OK 01-0K 07
Muororpanauk. OcHOBHbIE NOHATHS. [IpaBriIbHBIE MHOTOT'PaHHUKHU.
Muororpanauk. OCHOBHbIE
Ilpakmuueckoe sansamue Hucmpyxkmaowe no Th. Ilpusma. Ilpsmas m HaKJIOHHas
noustus. [IpaBunsHbIE .
npusma. [IpaBunbHas npusma OnpeneneHue, BUIbl U CBOWCTBA MapasuielenuIe/ia. 2 OK 01-OK 07
MHOTOTPaHHUKH. N
Ky6, cBoiicTBa Ky0a.
Cooeporcanue yuebHo2o mamepuana:
74 y 74 2 OK 01-OK 07
OrmpesienieHne U OCHOBHBIE AJIEMEHTHI TUPAMU/TBI.
Tema 11.2 Onpenenenne n
Ilpakmuueckoe 3amsmue Hucmpykmaxc no Th. IlpaBunbHas nupamuja.
OCHOBHBI€ 3JIEMEHThI TUPAMHU/IBI. N . .
Vceu€nnas mupamuga. [lmomrane OOKOBOW W TOJHOW TMOBEPXHOCTH IPU3MBI, 2 OK 01-OK 07

IUpaMHu bl CI/IMMeTpI/I}I OTHOCHUTCIIBHO TOYKH, HpSIMOf/'I, IIJIOCKOCTH. CI/IMMeTpI/IH B

26




KyOe, mapajuienenumneze, npusme, nupamuae [Ipumeps! cumMmmeTpuii B npodeccun

Tema 11.3 Ilpeacrasinenue o
MPaBUIIbHBIX MHOTOTPAaHHUKAX

Cooepoicanue yuebHoeo mamepuana:
[IpencraBienre 0 TPaBHIBLHBIX MHOTOTPAaHHHKAX (TeTpajriape, KyOe, OKTadape,

OK 01-OK 07
(Terpasape, kybe, oKTa’ape, J0JIEKadIpe U UKOCaAdPE)
JOJIEKA3IpPe U UKOCASPE)
Cooepoicanue yuebHoeo mamepuania:
He npedycmompeno
Tema 11.4 Tena Bpamenus. Ilpakmuueckoe 3anamue "HHCI’}’ipmeanC no Th. Uumunap m koHyc. OCHOBHBIE
MOHATHUS U cedeHus. Y ceu€Hublii konyc. llap u cdepa, ux ceuenus. lununaap u ero OK 01-OK 07
anemenThl. CedeHue IWIMHApa (MapajjieibHOE OCHOBaHHI0O M ocu). Pa3BepTka
HAJTUHIPA
Cooepoicanue yuebHoeo mamepuania:
Hunuaap u koHyc. OCHOBHBIE MOHSATHS U cedyeHus. Yceu€HHbI KoHyc. lllap u OK 01-OK 07
Tema 11.5.11unusap u KoHyC. | cdepa, UX CEUEHUs
OcHoBHbIE OHATHS U ceueHust. | [lpakmuueckoe 3auamue Uncmpykmasc no Th. Konyc u ero snementsl. CeueHue
VYceuénnslil konyc. llap u KOHyca (MapajijieIbHOe OCHOBAaHUIO M MPOXOJsIlee Yepe3 BEpIINHY), KOHUYECKUE OK 01-OK 07
cdepa, uxX ceyeHust ceueHus. Pa3BepTka koHyca
Ipakmuueckoe 3aunamue Hucmpykmaxc no Th. lllap um cdepa. Bzaumuoe OK 01-OK 07
pacmionioskenue chepsl u iockoctu. CeueHne mapa, cepsl
Cooepotcanue yuebHo2o mamepuana: OK 01-OK 07
Tema 11.6. ®opmynsl momazeit | PopMyiibl IIIOMAAEH TOBEPXHOCTH MHOTOIPaHHUKOB U TEJl BPALLIEHUS.
MMOBEPXHOCTH Ipaxmuueckoe 3ansamue
. OK 01-OK 07
Hucmpyxmaswe no Th. Ilpumenenue Gopmyl miomaaed HoBepXHOCTH.
Cooepotcanue yuebHo2co mamepuana.
Tema 11.7 Iloustue 06 oo6beme | [lonarue o6 o6beme Tena. OO0beM Kyda W HPSIMOYTOJIBLHOTO Mapajliesenumne/a. OK 01-OK 07
tena. u mwmHapa. OtHomenne | O0beM npusMbl M MMHApa. OTHoumleHWe 00BEMOB  MOJOOHBIX — Te.
00BEMOB MOAOOHBIX TETI. ['eomeTpryecknii cMbIC ONIPEENUTENS 3-TO MOpsIJIKa
Ilpakxmuuecroe 3auamue Uncmpyxmaogic no Th. KoMOuHamm reoMeTpuIecKuX Tej OK 01-OK 07
Cooeporcanue )ilt€6H020 Mamepuana: OK 01-OK 07
Dopmybl 00BEMA TEIT BpaIlICHHSI.
Tema 11.8 Dopmysibl 06bEma Ter Ilpaxmuueckoe sanamue Huncmpyxkmaoswe no Tb. r{pI/IMeHCHI/Ie dbopmyn oOBEMa
BpalLcHus npu3Mbl, nuiauHApa. [Ipumenenune ¢opmyn o00bEMa Kyféa, MPSIMOYTOJIBHOTO OK 01-OK 07
napajuieNienunena, nupaMmuasl. Vcrnonb3oBaHne KOMOWHAIIMM MHOTOTPAaHHUKOB U
TEJ BPAIICHHS B TPAKTUKOOPUEHTUPOBAHHBIX 3a1adax
Ilpaxmuuecroe 3anamue Hucmpyxkmasnxc no TH. ®@opmynsl 00béMa HUIUHApA, OK 01-OK 07
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| mapa u KoHyca.

PazgeaXll.

10
MHoxkecTBa. JjIeMeHThl Teopuu rpagos
Cooepoicanue yuebHoeo mamepuana: 9 OK 01-0K 07
[Tonsitue MuoxectBa. [logmuosxkectBo. Onepaiu ¢ MHOKECTBAMU
Ilpakmuueckoe 3auamue Huncmpykmaoswe no Th. Omnepanuu ¢ MHOXKECTBaMHU. 2 OK 01-OK 07
Pemenue npukiagaeix 3a1a4y
Tema 12.1 MuoxxecTBa Ilpakmuueckoe 3ausmue HUncmpyxmaosic no Th. Ilonarue rpada. CeszHbIA Tpad, 2 OK 01-OK 07
JepeBO, IUKJI Tpad Ha TUIOCKOCTH
Ilpakxmuueckoe 3anamue Hncmpykmaoie no Th. Onepaniuvi ¢ MHOKECTBAMM. 2 OK 01-OK 07
Ilpakmuueckoe 3anamue Uncmpyxmaosic no TH. Onucanue peanbHbIX CUTYallUH C 2 OK 01-OK 07
MOMOIIbI0 MHOKECTB. [IpuMenenue rpadoB K pelieHuro 3agad
Pazgea XIII. 26
JIeMeHThl KOMOMHATOPUKH, CTATUCTHUKH  TEOPUH BEPOSITHOCTEN
Brruncnenue uncia ynopsaoueHHBIX U HEYHNOPSAIOUYEHHBIX BHIOOPOK I 3JIEMEHTOB 2 OK 01-0K 07
u3 N.
Tema 13.1. OcHOBHbBIE TOHATUS v
Ilpaxmuueckoe 3ansmue Hucmpykmasxc no Th. Pemenue npocTenmmx
KOMOMHaTOpuKu. Pazmernienus, 2 OK 01-OK 07
KOMOMHATOPHBIX 33/1a4 ¢ TPUMEHEHHEM (DOPMYIT pa3MEIICHHS U TIEPECTAHOBKH.
MepPEeCTaHOBKU, COYCTAHHUS. =
Ilpaxmuueckoe 3ansmue Hucmpykmaxc no Th. Pemenue npocTedmmx 2 OK 01-OK 07
KOMOWHATOPHBIX 3aJ71a4 C MPUMEHEHHEM (POPMYJI COUCTAHHSI.
Cooeporcanue yuebnozo mamepuana:
OTtHocuTeNnbHAsT YacTOTa COOBITHSI, CBOMCTBO €€ ycToM4MBOCTU. CTaTUCTHUECKOE 2 OK 01-OK 07
omnpezaeneHue BepossTHOCTU. OIleHKa BEPOSITHOCTH COOBITUS
Tema 13.2 BeposiTHOCTS B
Ipakmuueckoe 3ansamue Hucmpykmaxc no Th. Ilpumenenue gopmyiasl OnHOMa
MpoQeCCHOHATIBHBIX 3a7ja4ax 2 OK 01-OK 07
HprotoHa.
Ilpakmuyeckoe 3anamue Hncmpykmasxc no TH. OCHOBHblE KOMOMHAaTOpHBIE 5 OK 01-OK 07
COOTHOIIIEHUS] Ha OMHOMHUATbHBIE KOO DUITMESHTEHI.
Tema 13.3 Cooepoicanue yuebno2o mamepuana:
Cocrasnenue TaOauIl U [lepBuunas  oOpaboTka  CTaTUCTMYECKUX  JaHHBIX. ['paduyeckoe  ux 2 OK 01-OK 07
JIMarpaMM Ha MPaKTHKE npencrapieHne. HaxoxaeHne cpeqHuX XapaKTepUCTHK, HAOTIOJaeMbIX TaHHBIX
Cooeporcanue yuebno2o mamepuana:
P YHeHoeo Mamep 2 OK 01-OK 07
BeposTHOCTB U ee CBOMCTBA.
Tewma 13.4 Beposrocts 1 ee Ipakmuueckoe 3ansmue Uncmpyxkmaxc no Th. Cobpitne. BeposiTHOCTh COOBITHS
CBOICTBA. P Py N ) - oep ’ 2 OK 01-OK 07
CJIOK€HUE U YMHOKEHHUE BEPOSITHOCTEM.
Ilpakmuueckoe 3anamue Uncmpyxkmaosw no Th. Pemenue 3a1ad Ha HaXOXACHUE U 2 OK 01-OK 07
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CpaBHEHHE BEPOSTHOCTEH PA3IMYHBIX COOBITHA.

Tpakxmuueckoe 3ansmue HUncmpykmaxc no TH. IloHsTHe TUCKpPETHOM ciydailHON

. 2 OK 01-OK 07
BEJIMYMHBI, 3aK0H €€ pacnpeneneHus. Yucnossle xapakrepuctuku JCB.
Cooepoicanue yuebHoco mamepuana.
2 OK 01-OK 07
Meps! pazdpoca.
Tema 13.5 Mepsi pa3zdpoca Tpakxmuueckoe 3anamue Uncmpykmasic no TH. BerauciaeHre BEpOSTHOCTH MOTyYEHHS
K ycriexoB B ucnbITaHusiX BepHysuM, HaXOKICHHE MATEMAaTHUECKOTO OXKHMIAHUS YUCIIa 2 OK 01-OK 07
YCIIEXOB B CEPUU UCTIBITAaHUN bepHyInm.
Paszpen XIV. 28
YpaBHeHHsI 1 HEPABEHCTBA
Tema 14.1 PaBHOCUIBHOCTH Cooepatcanue yuebHo2o mamepuana: 2 OK 01-OK 07
YpaBHEHUM. PaBHOCHIIBHOCTH ypaBHEHUH U HEpaBeHCTB. OnpeieneHus.
Tewma 14.2 OcHoBHbIe Teopembl | Codepaicanue yuebHO20 Mamepuaia:
PaBHOCUJIBHBIX IIEpEX0Jax B OCHOBHBIE TEOPEMBI PABHOCHJIBHBIX MIEPEX0/IAX B YPABHEHUSAX U HEPABEHCTBAX. 2 OK 01-OK 07
YpaBHEHUSAX U HEPABEHCTBAX.
Cooepatcanue yuebHo2o mamepuana:
OOmue MeToAbl pelleHHs YpaBHEHUN: MEpexo] OT paBeHCTBAa (YHKIHMH K
ABCHCTBY AapryMEHTOB JJII MOHOTOHHBIX KOUH, METOX pa3lIoKEHUS Ha 2 OK 01-OK 07
Tema 14.3 OO6uue MeTo bl P Y aprym N (bylj ’ P o
. MHOKHUTEJIH, METO/I BBEJICHUS HOBOI MepeMeHHOU, (QYHKIIMOHATBEHO-TpaQUUecKuii
penieHust ypaBHEHHI
METO]{
IIpaxmuueckoe 3anamue Hucmpykmadsxe no Th. OcHOBHBIE TPHUEMBI PEIICHUS 5 OK 01-OK 07
YpPaBHEHUI U HEPABEHCTB
Cooepoicanue yuebHoco mamepuana.
Tema 14.4 MeTob! perieHus P Y pUd N
ABHEHIH Mertonbl penieHusl ypaBHEHH: Pa3JIOKECHHE Ha MHOYKHUTENIH, BBEICHUE HOBOWU 2 OK 01-OK 07
P IepeMeHHON. MeTo1 MHTEpBaJIOB
. Cooeporcanue yuebno2o mamepuana:
Tema 14.5 I'paduueciuii meron 0611.11}/176 MGTOI[)IiI CIICHUS HE paBeHCTB' Mepexo/i OT CPaBHEHHS 3HAYCHUH (YHKITUI
pELIEeHHS ypaBHEHHUI, p JIep - 1ep p oyH 2 OK 01-OK 07
HEDARCHCTE K CpaBHEHUIO 3HAUYEHWW AapryMEHTOB JUIsI MOHOTOHHBIX (YHKIHMHA, METOJ
P WHTEPBAIOB, PYHKIIMOHAIBHO-TpAQUIECKUN METOI.
Tewma 14.6 I'paduuecknii metoy | Codeporcanue yuebnoco mamepuana.
pELIeHUs] YPaBHEHUM U I'padmueckuit MmeTos perieHns ypaBHEHUN U HEPABEHCTB 2 OK 01-OK 07
HEPaBEHCTB
Cooeporcanue yuebHo2o mamepuana:
Tema 14.7 YpaBHeHus u P Y P .
3HakoMCcTBO ¢ mapameTrpoM. llpocreiimme ypaBHEHHS U HEpPaBEHCTBA C 2 OK 01-OK 07

HEpaBEHCTBA C apaMeTpaMu

I1apamMeTpoM
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Ilpaxmuueckoe 3amnamue Hucmpyxmaxc no Th. MaremaTudeckue METOIbI IPU

y 2 OK 01-OK 07
pElIeHNH 3a]]a4 U3 pa3IMuHbIX 00JacTel HAyKH U MPaKTUKU.
Tewma 14.8 Tlpumenenue Cooepotcanue yuebHo2o mamepuana.
MaTeMaTHYeCKUX MeTolloB /Uil | [IprMeHeHne MaTeMaTHUeCKUX METOJOB Ul PELICHHs COJAEpKaTebHBIX 3ajad U3 2 OK 01-OK 07
peleHns 3aaa4 pa3IMYHBIX 00JIACTEeH HAYKU U TIPAKTHKH.
Cooepoicanue yuebHoeo mamepuania: 9 OK 01-0K 07
CocraBieHue 1 peneHne npoecCHOHAIbHBIX 331a4 C MOMOIIBIO YpPaBHEHHH
Tewma 14.9 CocraBnenue u
Ilpakmuueckoe 3anamue Uncmpyxkmaoic no Th. Onpenenenue moayia. Packpeitue
petieHue npopeccuoOHaIbHBIX MOIVIIS IO oI I .
38144 C TOMOILIbIO YPABHCHH y. penenennio. Ilpocreiiine ypaHEHUs U HEPABEHCTBA C MOAYIEM. 2 OK 01-OK 07
[IpuMmeHeHre paBHOCHUIIBHBIX MEPEXOJIOB B OMNPEICIICHHBIX TUINAX YpaBHEHUH U
HEPABEHCTB C MOJIYJIEM
Cooepoicanue yuebHoeo mamepuania:
Tema 14.10 O6mme MeTo a6 OO0mre MEeToabl pelieHUsl ypaBHEHU. YPaBHEHHSI 1 HEPABEHCTBA C MOJYJIEM U C 2 OK 01-OK 07
pelleHrs ypaBHEHUH. napameTpamu
YpaBHeHus v HepaBeHCTBA ¢ | [Ipakmuueckoe 3anamue Hucmpyxkmadgxie no TH. PaBHOCHUIIBHOCTb CUCTEM YpaBHEHHM
MOAYJIEM H C ITapaMeTpaMu u HepaBeHCTB. OCHOBHBIE MpPHUEMBI WX pEHICHUs (pa3iokKeHUE Ha MHOXKUTEIH, 2 OK 01-OK 07
BBEJICHUE HOBBIX HEM3BECTHBIX, OJICTAHOBKA, TPaUUECKHIl METON).
Koncynomayus 2 OK 01-OK 07
g[::;l\:;ﬂe?—’l;oqﬂaﬂ aTrrecranus 8 OK 01-OK 07
Bcero: 234
W3 HUX NPAKTHYECKUX 3aHATHI 133
JIeKI Ui 89
CaMoOCTOsITeIbHAs padoTa -
3auyer 2
IK3aMeH 10
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4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanusanus mporpaMMbl JUCHMILIMHBL TpeOyeT Haauuus y4yeOHOro kabuHera
MaremaTuku.

ObopynoBaHue ydeOHOro KaOMHETa: MOCAZAOYHBbIE MECTa IO KOJUYECTBY
CTYIEHTOB; pabodee MECTO NpErnoAaBaressl; KOMIUIEKT Y4YeOHO — METOJUYECKHX
MaTEpUajoB TMpEnojaBaress; KOMIUIEKT Y4eOHO — HArjsiIHBIX MOCOOMH 1O
JUCLUIUIMHE, B TOM YHCIIE HA AJIEKTPOHHBIX HOCUTENSX.

TexHuueckue cpeAcTBa OOyYEHHsA: KOMIBIOTEP C€  MYJbTUMEIUWHON

YCTAHOBKOM; KOJUIEKIIMS IIU(PPOBBIX 00pa3oBaTEILHBIX PECYPCOB.

Ilpusooumcsa nepeuenv cpeocms 00yUeHUs, BKIIOUAS MPEHANHCePbl, MOOeIU, MAaKemul,
00opydoeaHue, mexHuueckue cpeocmeda, 6 m. 4. aAyOUOBU3YATbHbIE, KOMNbIOMEPHble U
MeNeKOMMYHUKAYUOHHBLE U M. N. (KOIUYECE0 He YKA3bleaemcs)

TpeboBanust k KBanu(pUKaLKUU TEJATOTMUYECKUX KaJpoB, OCYILECTBISIOLINX
peannzanuio [IIICC3 mo cnenuanbHOCTH, AOKHBI 00ECIIEUYMBATHCS IE€IarOTHYeCKUMU
KaJpaMM, HMMEIOIIMMHM  CpelHee MpodeccHoHaNbHOE, BbICIIee  OOpa3oBaHMUE,
COOTBETCTBYIOIIEE MNPOPUII0  MpenojaBacMoil  ydeOHOW  JUCHMIUIMHBL.  OmNbIT
JEeATENBbHOCTH B OPraHU3alMsIX COOTBETCTBYIOIIEH MPOpecCuoHaNbHON c(hephl SABISIETCS
o0s3aTeNbHBIM Il [PENoJaBaTesiel, OTBEYAIOIIMX 332 OCBOEHUE O00yYaroluMCes
PO ECCUOHAIBHOTO Yy4eOHOT 0 LIUKJIA.

[IpenonaBaTeny Noy4arOT JOMOJHUTEIBLHOE TPO(ecCHOHabHOE 00pa30BaHue 10
nporpaMmMaM TOBBIIIEHUS KBaJIU(pUKALMK, B TOM 4Hclie B (OpME CTAKUPOBKH B
npo(UIBHBIX OPraHU3alUAX HE peXe OJHOTO pasa B 5 JeT.

4.2. Nudopmanuonnoe o0ecneueHune o0y4eHmus. Ilepeyenn
peKoOMeHayeMbIX Y4YeOHbIX u3aaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIUTEPATyPbl

OcCHOBHBIC TI€YaTHBIC U3aaHus

1. Amumo IIILA. AnreOpa um Havasia MaremMaTH4yecKoro aHaiauza [TeKkcT]:
yueoHuk/I1.A. Amumos, FO.M. Komnsrun, M.B. TkaueBa. - M. : IIpocsenienue, 2017.
—463c.

2. Aranacsu JI.C. Maremarnka: anrebpa v Hadajia MaTeMaTHUECKOTO aHAJIM3a,
reometrpus. ['eomerpusa. [Tekcr]: yueOonux/JI.C. Artanacsn, B.®. byryszos, C.b.
Kagomies. - M. : ITpocsemenue, 2017. — 255c.

3. bers I'.Il. I'eometpus [Tekct]: yueonuk / B.I'. bess., H.I' Bnagumupona -
K.: I'ene3a, 2010-365c.
4. Jlucnukun B.T. Maremaruka [Tekct]: yuebnoe nocodue / B.T. JIucuukum,

N.JI. ConoBenunk.-M .: Beicmag mk., 1991-480c.
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5. IloropenoB A.B. .I'eomerpusi [Tekct]: yueOnux / A.B. Tloropenos - M .:

ITpoceenienue, 2002.- 404c.

6. kunes M.U. Anrebpa u Havana ananuza [Tekcr]: yueOnuk /M.U.1Ikuib,

3.1. Cnenkans. - K., 1995r.-465¢.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKHU

7. PoeBa T.I' Anrebpa B tabmumax. 10-11km [Tekcr]: yuebnoe nmocodue / T.

Poea, H.® Xponenko.-X .: Ctpana rpes, 2002-152c.
8. PoeBa T.I' 'eomeTpus B Tabiunax. 10-11kn [Teker]: yueoHoe mocobue / T.
Poea, H.® Xponenko.-X .: Ctpana rpes, 2002-152c.

3JIeKTp0HHble HU3TaHUA

9.  www.fcior.edu.ru (MadopmanmoHHble, TPEHUPOBOYHBIC U KOHTPOJIHHBIC
MaTrepuabl).
10. www.school-collection.edu.ru (Emunas  xoutekiuu  IUGPOBBIX

00pa3oBaTeNbHBIX PECYPCOB).

5. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHU S YYEFEHOM

JANCIUITJIMHBI

KoHTpons u oIleHKa pe3yJdbTaTOB OCBOCHUS YYE€OHOW JUCIUIIIMHBI
OCYILIECTBIISIETCA ~ MpernojaBareyieM TMpU MPOBEICHUM JIabOpaTOPHBIX  padoT,
MPaKTUYECKUX 3aHATHH, TECTUPOBAHUS, a TaKXKE BBHIOJHCHHUS OOYYarOITUMUCS
WHAWBUIYAJIbHBIX 3aJaHUM, IPOCKTOB, HWCCJIECIOBAHUM, NPAKTUYECKUX 3aHSITHUU,

TCCTUPOBAHMHA.

Pe3yabTaTsl 00yueHust OcHOBHbBIE TOKA3aTEIH DopMbI U METOABI
OLIEHKH Pe3yJIbTATOB KOHTPOJISI M OIIEHKH
3HaTh: c(OPMHUPOBaHBI NPE/ICTABICHUS O DopMmBI:

- 3HA4YCHUC MaTCMaTH‘ICCKOﬁ HayKI/I JIIsL MAaTEMATHUKE KaK YacCTu MHpOBOﬁ - TeKyHII/Iﬁ
pCHICHI/IH 3aga4, BO3HHKAOIIUX B TCOpI/II/I nu KyJ'II)TypI)I U 0 MECTC MAaTCMAaTUKHU B - npe,uBapnTeanmﬁ
HpaKTI/IKe; I_HI/IpOTy nu B TO XKe BpeMﬂ COBpeMeHHOI\;I OWBUJIN3AIINHU, [0} - I/ITOFOBBIﬁ
OFpaHI/I‘IeHHOCTB HpI/IMeHeHI/IH MaATCMATHUYCCKUX cnoco6ax OIMMCAaHUA Ha MeTO}IBI:
METOOAOB K aHaJ'II/IBy U UCCJICOAOBAHUIO HpOH@CCOB n MATEMATHUYCCKOM S3BIKC S[BJ'ICHPIfI = BBIIIOJTHCHUC TCCTOBBIX
SIBIIEHUH B TIPUPOJIE U OOIIECTBE; peabHOTO MUPA; 3a/1aHUH;

- 3HAYCHHC HpaKTI/IKI/I n BO]'IpOCOB, C(l)OpMI/IpOBaHBI l'lpe)ICTaBJ'[eHI/If{ (6] = BBIIIOJIHCHUC
BO3HHUKAOIIUX B CaMOﬁ MAaTEMAaTHUKE JUJIA MATEMATHUUYCCKUX IIOHATHIAX KaK O I/IHJII/IBI/I)IyaJ'H)HI)IX 33}13,HI/II>i
(bOpMI/IpOBaHI/ISI nu paSBI/ITI/IH MaTeMaTH‘lCCKOﬁ Ba)KHeﬁmHX MaATEMATUUYCCKUX I10 UCCIIECJOBAHNIO
HayKI/I; I/ICTOpI/IIO paSBI/ITI/IH TIOHATUA qucia, MOACIAX, ITO3BOJJIAKOIIIUX q)yHKIII/Iﬁ;
COo31aHus MATEMATUYECCKOT O aHalJin3a, OIINCBIBATH nu I/I3y‘laTB paSHLIG - YCTHLIﬁ OHpOC;
BO3HUKHOBCHUS U pa3BI/ITI/IH I‘eOMCTpI/II/I; npoueccm U ABJICHUsA, IOHMMAaHHUC - HAIITUCAHUEC

- yHI/IBepcaHLHHﬁ xapaKTep 3aKOHOB BO3MOXHOCTH AKCUOMATUYCCKOT' O MATEMATUYCCKOT'O
JIOTUKH MATEMATUYCCKUX paccymaeﬁnﬁ, ux HOCTpOCHI/Iﬂ MATEMATUYCCKUX JIUKTaHTa,
MIPUMEHUMOCTh BO BCEX OOJIACTSAX YEIOBEUECKOH | TEOopHid; - BBITIOJIHEHUE
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PesyabTaTsl 00yueHust

OcHOBHBIE TOKA3aTeJIN
OI[EHKH Pe3yJbTaTOB

@DopMBI U METO/bI
KOHTPOJISI M OIEHKH

NeSITEIILHOCTH;
- BEPOSITHOCTHBI ~ XapakTep  Pa3InYHBIX
MIPOLIECCOB OKPY’KAIOIIET0 MUPA.

YMerh:

- BBITIOJIHATH apI/Iq)MeTI/ILIeCKI/Ie JEUCTBUS
Hag 4YuCiIaMHu, COY€Tass YCTHBIE W TMCBbMEHHBIC

MPHUEMbI; HAXOJUTh MNPHOIMIKCHHbIC 3HAYCHUS
BEJTHYHHBI MOTPELIHOCTH BBIYUCIICHUI
(abcomroTHasT W OTHOCHTENbHAs); CpPaBHUBATH

YHCIIOBBIE BBIPAKECHHS;

- HaxOJUTh 3HAYCHUS KOPHs, CTENEHH,
norapupmMa, TPUTOHOMETPHUYECKHX BBIPAXKCHUN
Ha OCHOBE ONpEJIEICHUs, UCIOJIb3ysd MpH
HE0O0XOJMMOCTH HWHCTPYMEHTAJIbHBIE CPEJCTBA;
MOJIb30BaThCsl  NPHUOJIMKEHHOW  OLCHKOW TIpU
MpaKTHYECKUX pacdeTax;

- BBINIOJIHATH npeobpa3oBaHuA
BBIpaXXCHUH, IpUMEHssT GOPMYJIIBI, CBI3aHHBIE CO
CBOMCTBaMHU CTENeHeH, JTOoTapuQpMOB,
TPUTOHOMETPHUECKUX (PyHKITHI;

- BBIUMCIATh  3HAa4eHHE  (QYHKOUH IO
3aJJaHHOMY 3HAYEHHIO apryMeHTa NPH Pa3IUYHBIX
cnoco0ax 3aaaHust QyHKIMH;

- OIIpesIesATh OCHOBHBbIE CBOMCTBa
YHUCIOBBIX (YHKIMH, WUIFOCTPUPOBaTh MX Ha
rpadukax;

- CTpOUTh TpadUKK W3Y4YEeHHBIX (QYHKUUH,
WUTIOCTPUPOBATh o rpaguky  CBOWCTBa
9NIEMEHTAPHBIX ()YHKLIUI;

- UCIIONB30BATh IMOHATHE (QYHKOMH IS
OIMCAHUS U aHaJIM3a 3aBUCUMOCTEH BEJIMYMH;

- HAaXOIUTh IPOM3BOIHBIC BIIEMEHTAPHBIX

GyHKIHH;
- UCIIONB30BaTh IIPOU3BOJHYIO JUISL
HM3yYeHHUs] CBOMCTB (YHKUMH ¥ TOCTPOEHUS
rpadukoB;
- MIPUMEHSTh IPOU3BOJHYIO IiE

MIPOBEACHUS TPUOIMKEHHBIX BBIUYNCIICHHUM, peIiaTh
3a7a4y IMPUKIAHOTO XapaKTepa Ha HaXOXJIEHHE
HanOOJBIIEro 1 HANMEHBILETO 3HAUCHHS;

- BBIUMCIIATH B NPOCTEHIINX  CIydasx
womagt W 00BEMBI € HCIIOJIB30BaHHEM
OTIpEJIeTICHHOTO HHTETpaja;

- pelaTh palUOHANbHBIE, IOKa3aTeIbHEIE,
sorapupMHuyecKue, TPUTOHOMETPUYECKHE
YpaBHEHHsI, CBOJMIIHMECS K  JHHEHHBIM W
KBaJpaTHBIM, a TAaK)K€ aHAJIOTUIHBIC HEPAaBEHCTBA U
CHCTEMBI;

- HCII0JIb30BaTh rpadudeckuit
peleHns ypaBHEHUH 1 HEPAaBEHCTB,

- n300pakaTh Ha KOOPJMHATHOW TNIOCKOCTH
pellleHNs] ypaBHEHUI, HEPABEHCTB U CUCTEM C
JIByMsl HEU3BECTHBIMU;

MECTOQ

- COCTaBJIATh U pellaThb ypaBHEHUS U
HEpPaBEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIE
BEJIMYMHBI B  TEKCTOBBIX (B TOM  4YHCIE
MIPUKIIAIHBIX) 3a7a49ax.

- pemiate mpocTeiimme  KOMOMHATOpPHBIE
3aa4d = METoAOM  Tepebopa, a TaKke C

HCTIOJIb30BaHUEM M3BECTHBIX (DOPMYT,;

BlIaZiceeT METOJaMU JOKa3aTeIIbCTB
U aIrOPUTMOB PpEUICHUs; YMCHHE
Ux IIPUMEHSATS, IIPOBOJUTH
JIOKa3aTEeNbHBIE  PAcCyXACHHA B
XOJIe pelIcHUs 3a/1a4;

BIIaJIeEET CTaHJAPTHBIMH
IIpHEMaMHU pemeHus
panMoHAIIBHBIX u
HppalMOHAIIbHBIX, MOKAa3aTEIbHbIX,
CTENIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHUII U HEPAaBEHCTB, UX
CUCTEM; UCIOJIb30BAaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM
4yCJIe Ul IOUCKA IIyTU PELICHUsS U
WJUIIOCTPALUM PELICHUS YPAaBHEHUH
U HEPABCHCTB;

cOpMHUpPOBaHBI NPEACTABICHUSI 00

OCHOBHBIX TOHATHAX, HIEIX W
MeTozax MaTeMaTHIECKOTO
aHaIN3a;

BJIajieeT OCHOBHBIMU TMOHSTHSAMH O
IUIOCKHX M  TPOCTPAHCTBEHHBIX
reOMETPUYECKHX  (urypax, HX
OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHBI YMEHUS
pacro3HaBarth Ha yepTexax,

MOJENSIX W B PEAIBHOM MHpE
reoMeTpUIECcKue ¢burypsr;
NpUMCHEHHE H3YYECHHBIX CBOMCTB
TEOMETPUUECKUX GUryp u (hopmMyia

JJIA pemeHus TCOMETPHUICCKUX
3aJa4 H 3a4a4 C MHNPAKTHICCKHUM
COACPIKAHNUEM

c(OpPMHUPOBAHBl TPEACTABICHUSI O
nporeccax M SBICHHUAX, UMEIOMINX
BEPOATHOCTHBII Xapaxrep, 0
CTaTUCTUYECKHX 3aKOHOMEPHOCTAX
B pealbHOM MHpe, 00 OCHOBHBIX
HOHATHSX DJIEMEHTApHON Teopuu
BEpOSITHOCTEH; YMEHUH HAXOIUTh U

OLICHUBATh BEPOSITHOCTH
HaCTYIUICHHS COOBITHIH B
MIPOCTEHIITNX MIPAKTHYECKUX
CUTyalHsX u OCHOBHBIE
XapaKTepUCTUKH CITy4aiHBIX
BEJIMYUH;

BJIaJIeeT HABBIKAMH HCIIOIH30BAHUS
TOTOBBIX KOMIIBIOTEPHBIX

MIPOTpaMM IIPH PEIICHUH 3a1a4.

CaMOCTOSTENILHOU PabOTHI;
- TeMaTU4eCKas
aTTecTallus;
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PesyabTaTsl 00yueHust

OcHOBHBIE TOKA3aTeJIN
OI[EHKH Pe3yJbTaTOB

@DopMBI U METO/bI
KOHTPOJISI M OIEHKH

- BBIUUCIIATH B MPOCTCHINIUX  CIIydasx
BEPOSATHOCTH COOBITHH Ha OCHOBE IMOJICUCTA YUCIIA
HCXOJIOB;

- pacmo3HaBaTh Ha YEPTEkKAX U MOJICIAX
MPOCTPaHCTBEHHBIC (bopmsr; COOTHOCHTh
TpeXMepHble  OOBEKTBI C WX  ONHCAHHSAMH,
N300paKeHISMU;

- OMHUCHIBATH  B3aMMHOE  PACIOJIOKEHHE
OpsSIMBIX M IUIOCKOCTEH B HPOCTPAHCTBE,
apryMeHTHPOBaTh CBOM CYXKICHHS 00 93TOM
PACIIOJIOKEHUH;

- AHATM3UPOBATh B TPOCTEHINUX CIIydasx
B3aMMHOE PacCIIOJIOKEHHUE 00BEKTOB B
MIPOCTPAHCTBE;

- I/I306pa)l<aTL OCHOBHbBIC MHOI'OI'pPaHHUKH U
KpYIJIBIC TCJia; BBINOJHATL YCPTECKU MO YCIOBUAM
3ajad;

- CTPOUTH MpOCTelIIne cedeHus Kyoa,
MPU3MBbI, TUPAMUIBI;

- pemiath [UIAHUMETPHYECKUE u
NpOCTeHIke  CTePeOMETPUUYECKHE  3aJadd  Ha
HaXOXIACHUC TCOMETPUYCCKUX BCIUYUH (I[J'II/IH,
VTJIOB, IIOMIaAel, 00HEMOB);

- HCIIONIb30BATh pu peleHnn
CTCPCOMETPUYECKUX  3a/a4y  IUIAHUMETPUUCCKUC
(aKThl ¥ METOJIBI;

- NPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS
B XOJI€ PELICHUs 33/1a4;

- JUIL  UCCiefoBaHus  (MOJCIMPOBAHMS)
HECJIOKHBIX TMPAKTUYECKUX CHTyal[Mii HAa OCHOBE
M3yYEeHHBIX (OPMYI U CBOHCTB uryp;

- BBIUMCIIEHUS OOBEMOB U  IUIOHIAJCH
MMOBEPXHOCTEH  NIPOCTPAHCTBEHHBIX TN  IpH
peIIeHNH TPaKTUYEeCKUX 3aJad, HCIONB3yS IMpH
HEOOXOIUMOCTH CTIPABOYHHUKH U BBEIYUCIUTCIHHBIC
YCTPOMCTBA.
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IMpunoxenne 1

[NOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
T'OCYJAPCTBEHHOI'O BIOJP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHMS BBICILIET'O OBPABOBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
WUMEHU K.E. BOPOILIMJIOBA»

KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA
10 yueOHOH JUCIUTIINHE

O/[b.07 Mamemamuka

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

43.02.16 Typuszm u cocmenpuumcmeo
(K00, HaumeHoBaHue npogeccuu/cneyuarbHOCmu)

2023
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJISl IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

1. KommiekcHbie yncina. X oCHOBHBIE MOHSITHS, TEOMETPUUECKAS
UHTEpIpEeTalus.

2. Apudmerrueckue 1eUCTBUS HaJl KOMIUIEKCHBIMH YHCIaMHU.

3. Panuannas Mepa yria, eIuHAYHAsE OKPYKHOCTh. DopmyIibl mepexoia OT OJJHOM

MEPBI U3MEPEHHUS yTiia K IPYrou.

Tpuronomerpuyeckue GyHKIIMM YUCIOBOTO apryMeHTa (sina, tga, cosa, ctga).
ToxnaecTBeHHbIe peoOpa3zoBaHus. JJoka3aTenbCTBO TOKIECTB.

KopeHb n-0#1 CTENEHN U €ro CBOMCTBA.

CremneHb ¢ palMOHAILHBIM NTOKA3aTelIeM U €€ CBOMCTBA.

Jlorapud™msl 1 UX cBOMCTBA. JleCATUUHBIA U HATYpPaJIbHBII JIOTapU(MBI.
Omnpenenenue yuciaoBoit GpyHkuu. E€ cBoOCTBA U BUJIBI.

0. Yernsie u HeueTHbIe PyHKIMU. Bo3pacTanue u yosiBanne QyHKIIUHA.

1. Tpuronomerpuueckue GyHKIHUU y=SINX U y=tgX, UX CBOKWCTBA U IpauKH.

12. Tpuronomerpudeckue PyHKIINN y=COSX U y=CtgX, UX CBOMCTBA U TPaPHKH.
13. OOpaTHble TPUTOHOMETpUUECKHE (PYHKIIMU apKCUHYCa, apKTaHreHca. x
CBOMCTBA U IrpauKH.

14.  OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIMU apKKOCUHYCa, apKKOTaHreHca. Mx
CBOICTBa U Tpadukmy.

15. TlokazatenbHast GyHKIMSA, €€ CBOMCTBA U TpaduK.

16. Jlorapudmuueckast pyHKIHUs, €€ CBOMCTBA U TpaduK.

17. TI'padux ¢pynkuuu. [IpeoOpazoBanue rpapukos.

18. Pemenue mpocTelmnx TPUTOHOMETPUUECKUX ypaBHEHUH sint=a, cost=a, tgt=a
U ctgt=a u BCC YaCTHBIC CITyYaHu.

19.  CrnocoObl pemeHus] TPUTOHOMETPUIECKIX YPaBHEHUH.

20. Pemrenue mpoCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB: cost a U cost a, tgt a
u tgt a.

21. PemieHue mpoCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB: Sint a u sint a, ctgt a
U ctgt a.

22. Uppamnmonanbhbie ypaBHeHUs. CIIOCOOBI UX PEIICHUS.

23. lloka3zaTenbHble YpaBHEHHS U UX CIIOCOOBI PEIlIeHNUE.

24. Tloka3aTenbHbIC HEPABEHCTBA U METO/bI UX PEILICHUSI.

25. JlorapubmMuueckue ypaBHEHUS U UX PEIICHUS

26. CnocoOblI perieHus JIorapu(pMUIecKux ypaBHEHUH.

27. JlorapupmMuueckre HepaBeHCTBA U METOJIbI UX PEIICHHUS.

= S
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B hopMe IK3aMeHa

1. [TonsiTue o mpenene B TOUYKE M HAa OECKOHEUHOCTH, BBIYMCIIEHUE IIPENEIIOB,
CBSI3b IIPE/IEIIOB C IPOU3BOIHOM.

2. [TonsiTue 0 mpou3BoAHON (QYHKIMH, (PU3MUECKUA U T€OMETPUUECKUN CMBICI
IIPOU3BOJTHOM.

3. HenpepriBHOCT GyHKITNH, €€ CBA3B C MpeIeIaMH.

4, [Tpou3BogHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

S. [IpaBuia BeIUKACIEHUS TPOU3BOAHBIX

6. [Ipoun3BoaHbBIE CIIOKHOM

7. KacarenbHasa k rpaguky QyHKIUU, €€ T€OMETPUUYECKUN CMBICI. YTOJ MEXKIY
KacaTelbHOU U TpaduKoM (PYHKIUH.

8. VYpaBHeHue kacarenpHOU. [IpaBrUIo HaXOXKIECHUE YpaBHEHUS KacaTe€IbHOM IS
(GyHKIMH B TOUKE.

9. Bropas npousBoaHas u ee GU3MUECKUN CMBICTT.

10. Ilpusnaku Bo3pacTanuss W YyObIBaHus GyHKUMU. [IpaBuino HaxXoXIACHUS
MIPOMEKYTKOB BO3pacTaHus U yObIBaHUS (PYHKITUU

11. Kpurtuyeckue Touku QYHKIMH, TPU3HAKK MaKCUMyMa U MUHUMyMa (DYHKITUH.
[IpaBun0 HaXOXKIEHUSA TOUEK IKCTPEMYMY.

12. HccnenoBanue GyHKIUI U TOCTPOCHHUIO TPAPUKOB.

13. HawuOosbmiee ¥ HauMeHbIIIee 3HAYCHHUS (YHKIIUA Ha MPOMEXyTKe. [IpaBumiio
HaXO0KJE€HUSI HanOOJILLIEr0 1 HAUMEHBILIETO 3HAUeHUH (PYHKIIMU HA TPOMEKYTKE.

14. Omnpenenenue nepBooOpa3Hoil. OCHOBHOE CBOMCTBO  IEPBOOOPA3HOM.
[IepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIHIA.

15. IlpaBuna BeruucneHus nepBoooOpasHbix. [lepBooOpasHast coxxHoOU PyHKIIUH.
16. Heonpenenenuslii uHTETrpas W ero cBoicTBa. [IpaBuia WHTErpUpOBaHUA.
Tabnua uHTErpaoB.

17. Tlonstue o0 onpeneneHHoM unrerpaie. @opmyna Herotona-JleliOnuia

18. Ilnomanb KpUBOJIMHEHHON TpameIyu.

19. Haxoxnenue momanan GUrypsl, OrpaHUYCHHON TAHHBIMU JIMHUSIMHU.

20. IIpumepsl npuMeHeHus uaTerpaia B pusuke u reometpun (O6BEM TEN).

21. OcHOBHbIC TIOHSATHUSI  DJIEMEHTOB KoMOMHartopuku. OOImue MpaBuUiia
KOMOMHATOPUKHU

22. llepecranoBku. Pazmemnenus. Couetanus.

23. bunom Hsiorona. Tpeyronbauk [Tackans.

24.  OCHOBHbIE TIOHSTHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3
HUX.

25. [lapamiensHOCTH TPSIMBIX B TpocTpaHcTBe. [lapamnensHOCTh NpSAMOU U
IIJIOCKOCTH.

26. IlapamrensHOCTH ABYX II0cKOcTel. CBOMCTBA MapauIeIbHOCTH TUIOCKOCTEH.
27. IlepnieHOUKYISPHOCTh TPSIMBIX B MpocTpaHcTBe. [lepreHauKyIsIpHOCTD
IIPSIMOU U INTOCKOCTH.
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28. lleprneHAMKyIApHOCTh NBYX IUIOCKOCTEH. J[ByrpaHHbIM yroi. Yrom Mexmy
JIBYMSI TUIOCKOCTSMH.

29. HakyoHHas K MJIOCKOCTH, MEPIEHIUKYISIP, MPOEKIUS HaKJIOHHOK. TeopeMa o
TpeX MepHeHINKYISIpax.

30. PaccTosiHMS OT TOYKH JI0 TJIOCKOCTH. PaccTosiHue OT MpsMOM 10 TMIIOCKOCTH.
Paccrosinne  Mexay — mapajuieNbHBIMU  IJIOCKOCTSIMU.  PaccTostHue — MeXIy
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

31. Brmykiible MHOTOTPaHHHMKH, HMX OCHOBHBIE cocCTaBisitomue. Paspeprka.
Teopema Ditnepa.

32. Ilpusma, ee dIEMEHTHI, CBOWCTBA, BHIbBI, CEYCHHUS, OCHOBHBIC TECOPEMBI,
pa3BepTKa.

33. [Ilapannenmemnuriesi, €ro OJJIEMEHTHI, CBOICTBA, BHUIbI, CEUCHHUS, OCHOBHBIC
TEOpEMBI, pa3BepTKa.

34. Ilupammupa, ee 3JIEMEHTHI, CBOWCTBA, BHJbI, CEUEHHUS, OCHOBHBIE TEOPEMBI,
pasBepTKa.

35. VYceueHHas nupamMuia, €€ SJIEMEHTHI, CBOWCTBA, BHJIbI, CEUCHHUS, OCHOBHbBIC
TEOPEMBI, pa3BePTKA.

36. IlpencraBineHue O MpPaBUIBHBIX MHOTOTPaHHHUKAX (TETpa’zp, KyO, OKTadJp,
JO0JEKa’Ap U UKOCASP).

37. llunuHap, ero »JIEMEHTHI, CBOWCTBA, BHJbI, CEUEHHUS, OCHOBHBIE TEOPEMBI,
pa3BepTKa.

38. Konyc, ero »iaeMeHTHI, CBOWCTBA, BHUIBI, CCUCHUS, OCHOBHBIC TEOPEMBI,
pa3BepTKa.

39. VYcedeHHBI KOHYC, €r0 JJIEMEHTBHI, CBOWCTBA, BHIbI, CEUCHHUS, OCHOBHBIC
TEOpEMBI, pa3BepTKa.

40. Iap u cepa, ux >3eMEHTHI, CBOWCTBA, CEUCHHUSI, OCHOBHBIE TEOPEMBI.

41. Tlonsatue o0 ob6beme Tenma. CpoiictBa oObema Ten. OTHolIEHHE O00BHEMOB
MOJ00HBIX TE.

42. dopmynbl oObeMa KyOa, mapasuieNenumnesia, Mpru3Mbl, TAIHHAPA.

43. ®opmynbl o0beMa TUPAMUIbI, YCEUEHHON MUPAMHJIbI, KOHYCa, YCEUCHHOTO
KOHYyca.

44, ®opmynbel 00beMa IIapa, oA cPephl, MIAPOBOTO CETMEHTAa U MIAapOBOIO
CEeKTOpa.

45. JlekapToBBI KOOPIHWHATHI B TMpocTpaHcTBe. Dopmysa pacCTOSIHUS MEKIY
IBYyMs ToukamMu. KoopauHaThI cepeIMHbI 0Tpe3Ka.

46. BekTopel, WX OCHOBHbIC TOHATHS W BuUABL. (OCHOBHBIC OICpAllMA HAJ
BeKkTOpamu. Pa3nojkeHne o BeKTopam.
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