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1. O6wan xapakTepucTMKa NnpumepHou paboueir nporpammbi
obuweobpasoBartenbHOM AUCUUNANHDBI «MaTemaTUKa»

1.1. MecTo AUCHUIUTUHBI B CTPYKTYpe Mpo(hecCHOHATBHONH 00pa30BaTeIbHON MPOTrpaMMBI
CIIO:

OOmieoOpa3oBarenbHas JUCHMIUIMHA «MaTemaTtukay SBISeTCs 00s3aTeNbHOW YacThIO
o0meoOpa3oBaTenbHOrO  LUKJIAa  oOpa3oBarenbHOW — mporpammbl  15.02.16  Texnomorus
MaIIMHOCTPOCHHUS

1.2.1. Heab aucuuniainHbl

Copepxanue mporpammbl o0meodpaszoBatenbHoi quctuminabl «O/[.11 Matemarukay
HaIpaBJIEHO Ha JOCTIKEHHUE PE3yJIbTaTOB €€ U3Y4YCHHS B COOTBETCTBHH C TpeboBanmsimu OI'OC
COO c yuerom npodeccuonanpuoi Hanpasiennoctu GI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 0011€00pa30BaTeIbLHON IUCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
B pesynbprare ocBoenus yuebnoit muctmmiuabsl OJl.11 Marematnka oOydaromuiicss T0KeH
obnmagate mpenycmorpeHHBIMH  DPI'OC mo cnemumansHocT CIIO  15.02.16 TexHomorus
MAIIMHOCTPOCHUS CJIEAYIOIHUMU pe3yIbTaTaMu, YMEHUSMU, 3SHAHUSIMH .
JMYHOCTHBIX:
— cOpPMUPOBAHHOCTh TMPEACTABICHUNA O MaTeMaTHKe KaK YHHBEPCAJbHOM S3BIKE HAYKH,
CPEICTBE MOJEIIMPOBAHUS SBJICHUM U IPOLECCOB, UAEIX U METO/IaX MATEMAaTUKU;
—— T[OHMMaHWe 3HAYUMOCTH MAaTEeMaTWKU JUIi  HayYHO-TEXHHYECKOrO  Iporpecca,
c(OpPMHPOBAHHOCTH OTHOIICHUS K MaTEMAaTHKE KaK K YacTH O0IIEeYeTI0BEYECKOI KyIbTyphl Yyepes
3HAKOMCTBO C UCTOPHEH Pa3BUTHS MaTEMATHKH, SBOJIIOIIMEH MAaTEMAaTHIECKUX UICH; —— Pa3BUTHE
JIOTUYECKOTO MBIIUIEHHUS, MPOCTPAHCTBEHHOTO BOOOPaXXEHHUS, aJTOPUTMHUYECKON KYJIbTYpBHI,
KPUTUYHOCTHU MBIIIJICHUSI HA YPOBHE, HEOOXOAMMOM JUIs OyayIeit
npoQeCCHOHANBHON JIEATENIFHOCTH, sl MPOJOJIKEHUsT 00pa3oBaHUs W caMOOoOpa3oBaHUs; ——
OBJIaJICHHE MAaTEMAaTUYECKIUMH 3HAHUSIMH ¥ YMEHUSIMHU, HEOOXOAMMBIMH B MTOBCETHEBHOM KU3HH,
JUISL OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCUUIUIMH U AUCUUIUIMH MPO(EeCCHOHATBHOTO
IUKJIA, TSI TOJTydeHHus 00pa3oBaHusl B 001acTsAX, HE TPeOYyOMMX yriryOJIeHHOW MaTeMaTHUECKON
MOJITOTOBKU;
—— FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA TIPOTSHKEHUN
BCel )KM3HU; CO3HATEIbHOE OTHOLLEHUE K HETPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOM
npoeccnoHambHON M 00IIECTBEHHOU NeSTeIbHOCTH;

—— TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOH U
OTBETCTBEHHOH JIEATEIILHOCTH;

—— FOTOBHOCTb K KOJUIEKTHBHOI paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMH B 00pa30BaTEIIbHON,

00I1IECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe10BATENLCKON, IPOEKTHOM U IPYTUX BUJIaX JESITEIbHOCTH;

—— OTHOLIEHHE K MPO(ECCHOHATBHOM AEATENbHOCTH KaK BO3MOXKHOCTH Y4acTUsi B PELICHUU

JMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLICHAIIMOHABHBIX MTPOOIIEM;

° METaANpPeAMETHBIX:

—— YMEHHE CaMOCTOATEIBHO ONIPENEIIATh LENH AEATENBHOCTA U COCTABIATE IUIAHBI NEATEIILHOCTH;
CaMOCTOSITEJIBHO  OCYIIECTBIIATh, KOHTPOJIMPOBATH M  KOPPEKTUPOBATh  NEATEIBHOCTH;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPChI ISl JOCTHXKEHHS IOCTABJICHHBIX LEIEeH U peanu3alyuy
IUIAaHOB JICATEIILHOCTH; BBIOMPATh YCIICUIHbIE CTPATETHH B PA3IMYHBIX CHTYalUsX; —— YMEHHE
MPOAYKTUBHO OOIIAThCSI M B3aMMOJEHCTBOBAaTH B IIPOIECCE COBMECTHOM JIEATENBHOCTH,
YUUTBIBATh MO3UIUHU IPYTUX YYaCTHUKOB AEATEIbHOCTH, 3PPEKTUBHO pa3peniatb KOH(INKTHI;

—— BIIaJIcHUE HaBbIKAMHM [103HABATEJILHOW, Yy4eOHO-MCCIEeN0BATENbCKON M NPOEKTHOM
NESITEeNbHOCTH, HAaBBIKAMHM  pa3pelleHus MpoOjeM; CIOCOOHOCTb U TOTOBHOCTh K
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CaMOCTOSITEJIbHOMY IOMCKY METOJOB PELICHHs MPAKTUYECKUX 3a4ad, IPUMEHEHUIO Pa3INYHbIX

METOOB IMO3HAHMUS;

—— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOM HH(POPMALMOHHO-IIO3HABATEIbHON

JeSITeIbHOCTH, BKIIIOYAasi YMEHHE OPHEHTHPOBATHCS B PAa3IMYHBIX MCTOYHHKAX WH(POpPMALNH,

KPUTHYECKH OIICHMBATh W WHTEPIPETUPOBATH WH(GOPMAIUIO, TOJYyYaeMYI0 W3 Pa3IUYHBIX

MCTOYHUKOB;

—— BJIAQJICHUE SA3BIKOBBIMM CPEICTBAMM: YMEHHUE SCHO, JIOTUYHO M TOYHO M3JIaraTb CBOKO TOUKY

3pEHHUs], UCII0Ib30BaTh aJ€KBATHBIE S3bIKOBBIE CPENCTBA;

—— BJIa/ICHUE HAaBbIKaMU [M03HABATEIbHON pe(ieKCUN KaK OCO3HAHMsI COBEPIIAEMbIX IEHCTBUH U

MBICIIUTENBHBIX IPOLECCOB, UX PE3YJbTATOB U OCHOBAHUH, 'PAHULl CBOETO 3HAHMS W HE3HAHUS,

HOBBIX [TO3HABATEJIbHBIX 3a/1a4 U CPEJCTB ISl UX JOCTHKEHUS,

—— LIEeJEYCTPEMJIEHHOCTh B MOMCKAX M MPUHSATUU PELICHUH, COOOpPa3UTENbHOCTh U WHTYMIIUSA,

Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEJICTaBICHUN; CIOCOOHOCTh BOCIPUHUMATh KpacoTy U

TapMOHHIO MHUDA;

. npeIMeTHbIX:

—— c(opMUPOBAaHHOCTb MPEICTABICHUNA O MaTeMaTHKe KaK 4aCTH MHPOBOM KYyJbTYpbl U MeCTe

MaTeMaTHKH B COBPEMEHHOH IMBWIM3ALMM, CIIOCOOAX OMHUCAHUS SBJICHUH pealbHOrO MUpa Ha

MaTEMAaTHYECKOM S3BIKE;

—— c(OpPMHUPOBAHHOCTH MPEACTABICHHI O MATEeMAaTHYECKUX TMOHATUAX KaK BaXKHEUIIMX

MAaTEMAaTHYECKUX MOJEIISX, MMO3BOJIIIOIINX ONMCHIBATh U M3y4aTh Pa3HbIC IIPOLIECCH] U SIBICHMUS;

IIOHMMAaHUE BO3MOXXHOCTH AKCHOMATUYECKOrO IIOCTPOCHHS MATEMaTUYECKUX TEOpUi; ——

BJIaJICHUE METOAAMH J0Ka3aTEIbCTB U aJTOPUTMOB PELICHUS, YMEHUE UX IPUMEHATh, IPOBOIUTH

JIOKa3aTeJIbHBIE PACCYKACHUS B XOJ€ PEIICHNS 3a/1a4;

—— BIAJCHHE CTAaHJAPTHBIMH IIpUEMaM{ pEIICHUS pPANMOHAJIBHBIX W HPPALOHAIbHBIX,

MOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUHl MU HEPABEHCTB, MX CHCTEM;

UCII0JIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JJIsl IOMCKA IYTH PELUEHUs U

WJUTFOCTPALIMK PELIEHUS] YPABHEHUI U HEPaBEHCTB;

—— ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUSIX MAaTEMAaTHUECKOTO aHAIIN3a U UX

CBOWCTBAaX, BIQJCHHE YMEHHEM XapaKTepu30BaTh IOBEACHUE (DYHKIMHA, MCIIOIb30BaHNE

IIOJIyYEHHBIX 3HAHUM JUIS OIIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

—— BJIaJICHUE OCHOBHBIMU MOHITHSIMHU O IUIOCKHUX U TPOCTPAHCTBEHHBIX T€OMETPUUECKHX (pUrypax,

HX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTh YMEHHS PaclO3HABATh FT€OMETPHUUECKHUE (PUTYphI Ha

YepTeKax, MOJENAX U B PEAIbHOM MHpPE; MPUMEHEHHE H3YyUYEHHBIX CBOICTB I€OMETPUUYECKHUX

¢buryp u Gopmys ISl pellIeHUs: TeOMETPUUYECKHX 3a/1a4 U 33124 € IPAKTUUYECKUM COZIePKaHUEM;

—— c(hOpMHPOBAHHOCTh MPEJCTABICHUM O IMpoleccax U SBICHUSX, UMEIOUIMX BEPOSTHOCTHBIN

XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHUPE, OCHOBHBIX IOHATHAX

3JIEMEHTAPHON TEOPUU BEPOSATHOCTEN; YMEHUI HAXOANUTH U OLIEHUBATH BEPOSITHOCTH HACTYIIJICHUS

COOBITHI B MPOCTEUIIMX MPAKTHUECKUX CHUTYAIlUSIX W OCHOBHBIE XapPaKTEPUCTUKU CIyYaHBIX

BEJINYUH;

—— BJIaJICHUE HAaBBIKAMH HCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPH PELIEHUH 331a4.
B pesynbraTe 0CBOEHHS JUCIUIUINHBI O0YYaIONIUICs JOIDKEH 3HATD!

- 3HAYEHHE MATEMaTUYECKON HayKH JUIsl pELICHUs 3a/1a4, BOSHUKAIOIINX B TEOPUU U IIPAKTHKE;

- LIMPOTY U B TO K€ BPEMsI OTPAHMUEHHOCTh IPUMEHEHUSI MAaTEMATUYECKUX METOJIOB K aHAJIU3Y U

HCCIIEIOBAaHUIO MIPOLIECCOB U SIBJICHUI B IPUPOE U OOLLIECTBE;

- 3HAuY€HHE NMPAKTHKHU M BOIIPOCOB, BO3HUKAIOIUX B CAMOM MaTreMaTuke Juis pOpMUPOBAHUS U

pa3BUTHUA MaTEMaTUYECKON HAYKH;

- HCTOPHIO pa3BUTUS IOHATHS YMCIIA, CO3IaHUS MaTEMaTHYECKOIO aHAIN3a, BOSHUKHOBEHUS U

Ppa3BUTHUSA TEOMETPHUH;

- YHHMBEpCaJIbHbII XapaxkTep 3aKOHOB JIOTUKH MaTE€MaTHYECKUX
paccyXIeHUl, UX IPUMEHUMOCTb BO BCEX 00JIACTAX 4EI0BEYECKOH NeATEIbHOCTH.

B pe3ynbTare 0OCBOCHUS TUCIUIUIMHBI 00YYarOIIUIiCS JODKEH yMeTh!



- BBINOJHATH apuMeTHdyeckue JeHCTBUS HAJ YHCIaMM, cOYeTas YCTHble U IHChbMEHHBIC
NpUEMBI; HAXOAWUTh NPUOMMKEHHBIE 3HAYEHUS BEJIWYMH M IOTPEHIHOCTH BBIYUCIIECHUM
(abcouroTHAs U OTHOCHUTEINBHASI MTOTPEIIHOCTH); CPAaBHUBATh YUCIOBbIE BHIPAKCHUS; - HAXOIUTh
3HA4YEHUsl CTENEHH, KOpHs, Jorapupma, TPUTOHOMETPUYECKUX BBIPDAKCHUMH Ha OCHOBE
OIIpEJICJIEHNs], UCIOJb3Yysl NPU HEOOXOJUMOCTH HMHCTPYMEHTAJIbHBIE CPEICTBA; I0JIb30BaThCA
NpUOIINKEHHON OLIEHKOH IIPU MIPAKTUYECKUX PACYETaX; BBIIOJIHITH IPEOOPa30BAHNUS BBIPAXKEHU,
npuMeHss (GopMyIibl, CBA3aHHBIE CO CBOMCTBAMU CTEINEHEH, orapuMoB, TPUTOHOMETPHUECKUX
GbyHKIH;

- BBIYMCIATH 3HAUeHHE (YHKIMM I10 33JaHHOMY 3HAYEHHUIO apryMeHTa IpH Pa3IHYHBIX
cnocobax 3agaHus (YyHKIMH; ONpEAEIsITh OCHOBHBIE CBOWCTBA UHUCIOBBIX (DYHKIMIA,
WITIOCTPUPOBATH UX Ha rpaduKax; CTPOUTH IpaMKH N3yUSHHBIX (DYHKLUH, HWILUTIOCTPUPOBATD 110
rpaduKy CBONCTBA 31€MEHTapHbIX (YHKLMH; UCIIOIB30BaTh NOHATHE (DYHKLUH ATl ONUCAHUS U
aHaJIN3a 3aBUCUMOCTH BEJIMYUH;

- HAaxXOOWTh TIPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI; HCIOIB30BATH IPOU3BOIHYIO JUIS
U3y4eHHs CBOUCTB (DYHKIMM U MOCTPOEHUs I'paMKOB; PELIaTh 3a1a4M IPUKIATHOIO Xapakrepa
Ha HaXO0X/IeHHEe HauOOJbILIEr0 ¥ HaUMEHbBIIIETO 3HAYCHNUS;

- BBIYMCIATH B IPOCTEUIINX CIIydyasX IJIOMIAIU U 00BEMBI C UCIIOIB30BAaHUEM ONPEAEIEHHOTO
UHTErpana;

- pemarb palMOHaJbHbIC, IIOKa3aTeNbHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPHUECKHUE
ypaBHEHMs, CBOJSIIMECH K JIMHEWHBIM M KBaJpaTHBIM, AHAJIOTHYHBIE CHCTEMbl YpaBHEHUH,
HEpaBEHCTBA U CUCTEMBI;

- pemath IpocTeillie KOMOMHATOPHBIE 3aJaud METOJOM Iiepedopa U HCIOJIb30BAaHHEM
U3BECTHBIX (DOPMYJI; BBIYMUCIATH B IMPOCTEHINMX ClIydasX BEPOSATHOCTH COOBITUII Ha OCHOBE
oJIcuéTa yucia UCXO00B;

- pacIo3HaBaTbh Ha YEPTEKaX M MOJEISIX IPOCTPAHCTBEHHbIE (POPMBI, COOTHOCUTh TPEXMEPHBIE
OOBEKTHI C WX OINHCAHWEM, M300pPAKEHHEM; OMMCHIBATH B3aMMHOE PACHOI0KEHHE MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE, AapryMEHTHPYsS CBOM CYXJIEHHs; H300paxaTb OCHOBHBIE
MHOTOTPaHHUKU U KPYTJIbIE TEJa, BHIIOIHATD YEPTEXKH K 3aa4aM;

- CTpOUTh IpocTeilue ceueHus KyOa, MpU3Mbl, MUPAMUIbBI; PELIaTh MPOCTEUIINE 3aJauu Ha
HaXO0KJCHNUE F€OMETPUYECKHX BEIUYMH (IJIUH, YIJIOB, IUIOMAeH, 00bEMOB).

Oco0oe 3HaueHue AUCHUIUIMHA UMeeT Ipu popmupoBanuu u pazsutuu OK u ITK



O6uwume KOMneTeHUUU

MnaHupyemble pe3ynbratbl 06yueHUs

O6wume

OvcumnanHapHble

OK 01 BbibupaTb cnocobbl
pelweHuAa 3aaa4
npodeccnoHanbHOM
neATeNbHOCTH
NPUMEHUTENbHO

K pa3/IMYHbIM KOHTEKCTaM

- TOTOBHOCTb K Tpyay,

MacTepcTBa, Tpyaonobue;

OCO3HaHWe LEeHHOCTU

- TOTOBHOCTb K  aKTMBHOM  AeATeNbHOCTU
TEXHO/IOTMYECKOM U CouManbHOM HanpaB/ieHHOCTH,
CNOCOBHOCTb  MHUUMMPOBATb, MAAHUPOBATb U
CaMOCTOATE/IbHO BbINONHATbL TaKyO AEATENIbHOCTb;
- NHTepec K Pa3NINYHbIM chepam
npodeccrnoHanbHOM AeATeNbHOCTH,

OBnageHue YHUBEPCaA/bHbIMU yyebHbIMK
Nno3HaBaTe/IbHbIMU AEUCTBUAMMU:

a) 6a3oBble NorMyeckmne aencTema:

- CaMOCTOATE/IbHO dbopmynunposatb n
aKTyanM3MpoBaTb Mpobnemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- yCTaHaBAMBaTb CYLECTBEHHbIN MPU3HAK WK
OCHOBaHWA [A1A CpaBHeHUA, KnaccubuKaumm w
0606L1eHUS;

- onpedenAaTb UeAn [AeATeNbHOCTM, 3aAaBaTtb
napameTpbl U KPUTEPUU NX AOCTUNKEHUSA;

- BblIBNATb 3aKOHOMEPHOCTM WU MNPOTMBOPEYUNs B
paccmaTpuBaembIX ABAEHUAX;

- BHOCUTb KOPPEKTMBbI B A€ATE/NIbHOCTb, OLLEHMBATb
COOTBETCTBME pPEe3yNbTaToB

uenam, oOueHnBaTh|

PUCKmn I'IOCJ'IG,CI,CTBVIVI AeATENbHOCTHU,

-B/1aeTb METOAAMM A 0Ka3aTeNbCTB, aATOPUTMaMM peLLEeHUA
3a/a4; ymeHne GopmynmMpoBaTb onpeneneHunsa, akcMombl u
TeopeMbl, NPUMEHATb UX, NPOBOAUTL AOKa3aTe/IbHble
PaCCy»KAEHMA B XOA4€e peleHnn 3a4a4;

- yMeTb ONepMpoBaTb NOHATUAMM: CTEMEHb YUCNA, NOFapUdM
Yncna; ymeHue BbINONHATL BbIYUCIEHME 3HAYEHNI U
npeo6pa3oBaHMA BbIPaXKEHUI CO CTENEHAMMU U orapudmamm,
npeo6pa3oBaHMA APO0OHO-pPaLMOHAbHbIX BbIPAXKEHWA;

- yMeTb ONepuMpoBaTb NOHATUAMM: PaLMOHA/IbHbIE,
MppaLMOHanbHble, MOKa3aTebHble, CTEMEHHbIE,
norapudmmyeckme, TPUroHOMeTPUYECKME YPaBHEHMUA U
HepaBeHCTBa, UX CUCTEMDI;

- yMeTb ONeprMpoBaTb NOHATUAMM: PYHKLMA, HENPEPbIBHAA
byHKUMA, NpoM3BOAHAA, NepBO0bpPa3Han, onpeneneHHbIN
WHTErpan; yMmeTb HaXoAUTb NPON3BOAHbIE 3/1IEMEHTAPHbIX
bYHKLMNA, UCNONb3YA CNPaBOYHbIE MaTepuasbl; UCCNeA0BaTb B
npocTenwmnx cnydanax GyHKLUN Ha MOHOTOHHOCTb, HAXOAMUTb
HanbonbLuMe N HauMeHbLUME 3HAYEHUA PYHKLUIA; CTPOUTD
rpaduKM MHOFOYIEHOB C UCMONb30BaHMEM annapaTa
MaTEMATUYECKOro aHaNn3a; NPMMEHATb NPOMU3BOLHYHO NPU
pelweHnn 3a4a4 Ha ABMKEHWE; peLlaTb NPaKTUKO-
OPWUEHTMPOBaHHbIE 33241 Ha HanbonbLine N HaMMeHbLLnE
3Ha4YeHMA, HA HAXOXKAEHME MYTU, CKOPOCTU U YCKOPEHMUS;

- YMEeTb ONepMpoBaTb NOHATUAMM: pPaLMOHANbHAA QYHKUMS,
nokasatenbHaa QYHKUMA, cTeneHHaa QyHKLMA,




- pa3BMBaATb KPEaTMBHOE MbILL/IEHME NPU PeLleHNM
MKM3HEHHbIX Npobiiem

6) 6a30Bble nccneaoBaTeNbCKUE AEUCTBUSA:

- BlaZeTb HaBblkaMn y4ebHO-MCCNea0BaTeIbCKON U
NPOEKTHON AEeATeNbHOCTU, HaBblKaMKn pa3peLleHns
npobnem;

- BbIABNATb MNPUYUHHO-CNEACTBEHHbIE CBA3U W
aKTya/M3MpoBaTb 3aZayy, BblABMraTb rMnoTesy ee
peleHus, HaxoAuTb

APrymMmeHTbI AanAa

NOKa3aTeNbCTBa CBOMX YTBEPXAEHMUI, 3a[aBaTh)
napameTpbl U KPUTEPUM pPeLLEHUS;

- QHANM3MPOBATb MOJIyYEHHble B XO4E PeLleHusA
3a/lauyM  pe3ynbTaTbl, KPUTUYECKU OLEHUBATb WX
1OCTOBEPHOCTb, MNPOrHO3MPOBaTb MW3MEHEHUE B
HOBbIX YC/I0BUAX;

-- YMEeTb NepeHOCUTb 3HAHMA B MO3HABATE/IbHYIO U

MPaKTUYECKY0 061aCTU KU3HEAEATENbHOCTY;

- YMeTb WHTErpMpoBaTb 3HAHWA U3  Pa3HbIX
npegmMeTHbIX obnacTei;

- BblABMraTb  HOBble  wAaeu,  npeanaratb
OPUrMHANbHbIE NOAXOAbI N PELIEHUS;

Z cnocobHocTb nx MCNoNb30BaHUA B

Nno3HaBaTe/IbHOM K cou,maanoﬁ NPaKTUKe

norapndmmnyeckasn GyHKUMA, TPUTOHOMETPUYECKME DYHKLNMK,
06paTHble PYHKUUU; yMEHUE CTPOUTL FPadUKM U3YYEHHbIX
bYHKLMNA, UCNOb30BaATb rpadUKM NPU U3YyHEHUM NPOLLECCOB U
3aBMCMMOCTEN, NPU peLleHnn 33434 U3 Apyrux y4ebHbix
NPeaMeToB M 33434 U3 peasibHOM KU3HU; BbipaxkaTb Gopmynamm
3aBMCMMOCTU MeXAyY BeIMYMHaMK;

- YMeTb peLaTb TEKCTOBbIE 33434M Pa3HbIX TUMOB (B TOM Yyncne
Ha NPOLEHTbI, 40/IM M YaCTU, HA ABUKeHMe, paboTy, CTOMMOCTb
TOBApPOB W YCAYT, HANOTK, 334341 M3 06NaCTU yNpaBaeHUs
NIMYHBIMKU U cCeMENHBbIMU GUHAHCAMM); COCTABAATb BblpaXKeHus,
YPaBHEHWA, HEPABEHCTBA U UX CUCTEMbI MO YC/IOBUIO 33434M,
nccnefoBaTb NONYYEHHOE PeLleHNEe M OLEeHMBATb
npaBAonoA06HOCTb Pe3ybTaTos;

- YMeTb ONepMpoBaTb NOHATUAMMU: cpeaHee apudmeTmyeckoe,
MeAMaHa, HanboNblUee U HAMMEHbLLEe 3HaYeHMA, pa3max,
\aMcnepcus, CTaHgapTHOe OTKIOHEHME YMCN0BOro Habopa; ymeTb
N3BNEKATb, MHTEPNPETMPOBATL MHPOPMALMIO, MPEeACTABAEHHYHO
B Tabanuax, Ha guarpammax, rpadpuKax, OTparkaroLLyto CBOMCTBA
peanbHbIX NPOLECCOB U ABNIEHWUIN; NPeACcTaBAATb MHPOPMaLMIO C
nomoLbto Tabany, n guarpamm; UccneaoBaTb CTaTUCTUYECKME
NaHHbIEe, B TOM YMCNe C NPUMEHEHMEM rpadryecknx MeTog0B U
SNEeKTPOHHbIX CPEe/ACTB;

- YMeTb ONepMpoBaTb NOHATUAMM: CAYYaNHbIM ONbIT U CyYalHoe
CcobbITUE, BEPOATHOCTb C/Iy4aNHOro CObbITUA; YMEHME BbIYNCAATD
BEPOATHOCTb C MCNOb30BaHNEM rpadUUYECKUX METOA0B;
NPUMeEHATb GOPMY/bl CNOKEHUA U YMHOXKEHUA BEPOATHOCTEN,

KOMBUMHaTOpHble GaKTbl 1 GOPMyAbl NPU peLleHn 3a4aY;




OLLeHMBATb BEPOATHOCTM peasbHbIX COObITUI; 3HAKOMCTBO CO
CNYY4aWHbIMW BEIMYUHAMMU; YMEHME MPUBOLUTL NPUMEPDI
NPOABNEHWNA 3aKOHA BONbLUNX YMCeN B NPUPOAHbBIX U
06LLEeCTBEHHbIX ABNEHUAX;

- yMeTb ONepMpoBaTb NOHATUAMM: TOUKA, NPAMAs, NJOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yro/, CKpeLLMBatoLWwmecs npamble,
napannenbHOCTb N NepPNeHANKYNAPHOCTb NPAMbIX U NJIOCKOCTEMN,
YroN mexay NPpAMbIMK, YTON MeXAY NPAMOM U NJIOCKOCTbIO, YroN
MeXK a4y NN0CKOCTAMM, PacCTOAHME OT TOYKM A0 NJOCKOCTY,
paccTosiHMe MeXAay NPAMbIMKU, PACCTOAHNE MEKAY NNOCKOCTAMMU;
YMeHMe UCNO/b30BaTb NPU pPeLleHnn 3aa4 nsydyeHHble GaKTbl 1
Teopembl NIAHUMETPUN; YMEHME OLLEHNBATb PadMepbl 06 bEKTOB
OKpPY»KatoLLEero Mmmpa;

- YMeTb ONepMpoBaTb NOHATUAMM: MHOTOFPAHHUK, CeYeHune
MHOrorpaHHWKa, Kyb, napannenenunes, npMsama, nMpammaa,
durypa n NoBepxHOCTb BpaleHUs, UMANHAP, KOHYC, Wwap, cdepa,
ceyeHna GUrypbl BpaLeHNa, NNOCKOCTb, KacatoLasaca chepbl,
UMAWHAPA, KOHYCA, NA0WaAb NOBEPXHOCTU NMPAMUAbI, NPU3Mb,
KOHYyCa, UWWANHAPA, Nnaowaab cdepobl, 06bem Kyba,
NPAMOYro/IbHOrO Napannenenvnena, NMPamuabl, NPU3Mbl,
UMAWHAPA, KOHYCA, Wapa; YyMeHWe M306parkaTb MHOTOrPaHHUKM
M NOBEPXHOCTM BPALLEHUS, UX CEYEHUA OT PYKM, C MOMOLLLbIO
HepTeXHbIX MHCTPYMEHTOB M 3/IEKTPOHHbIX CPEACTB; YMeHMe
pacno3HaBaTb CUMMETPUIO B NPOCTPAHCTBE; YMEHUE
pacno3HaBaTb NPaBW/IbHbIE MHOTOrPaHHUKWK;

- yMeTb ONepMpoBaTb NOHATUAMMU: ABUNKEHME B MPOCTPAHCTBE,

I'IO,CI,O6HbIe CI)VIprbI B MPOCTPaHCTBE; UCMOJ/1Ib30BATb OTHOLWEHWNE




naowagen nogepxHocten n 06bemoB Nogo06HbIX puryp npu
peleHnmn 3aaavy;

- YMETb BbIYMCAATb FEOMETPUYECKMNE BENYUHDI (OANHA, YroN,
naowanb, 06vem, Naowaab NOBEPXHOCTH), UCNONb3YA
n3yyeHHble GOPMYybl U METOABI;

- YMEeTb ONepMpoBaTb MOHATUAMM: NPAMOYrOIbHAA CUCTEMA
KOOPAMHAT, KOOPAUHATBI TOUYKM, BEKTOP, KOOPANHATLI BEKTOPA,
CKaNAPHOEe NPou3BeAEHME, YO MEXAY BEKTOPAaMK, CYMMaA
BEKTOPOB, NPOU3BEAEHNE BEKTOPA HA YMC/I0; HAXOAUTb C
MOMOLLbIO M3YYEHHbIX GOPMYST KOOPAMHATbI CEPEANHDBI OTPE3KA,
PaccToAHME MeXAY ABYMA TOYKaMU;

- YMeTb BblIOMpPaTb NOAXOAAWMN U3YHEHHDIN METOA, ANA peLleHuA
3a/1a4M, pacno3HaBaTb MaTemaTuyeckue GakTbl
MaTeMaTUYECKME MOLENN B NPUPOAHBIX U 06LLLECTBEHHbIX
ABNEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTL NPUMEPDI
MaTEMATUUYECKNX OTKPbITUI POCCUMCKOMN N MUPOBOIA
MaTEMATUYECKOM HAYKW.

- YMeTb ONepupoBaTb NOHATUAMMW: ONpeseneHne, akCMoMa,
Teopema, cneacTBue, CBOMCTBO, NMPU3HAK, 40Ka3aTebCTBO,
paBHOCUNbHbIE GOPMYNPOBKU; yMeHUE GOPMYINPOBaTb
06paTHOE U NPOTUBONOIOXKHOE YyTBEPXKAEHME, NPUBOAUTD
NPUMepbl U KOHTPNPUMEPDI, UCNONb30BaTb METOZ,
MaTeMaTUYECKON MHAYKLMW; NPOBOANTb AlOKa3aTeNbHble
paccy»KAeHWA NpU peweHnn 3a4a4, OLEHNBATb IOTUYECKYHO
NPaBUIbHOCTb PACCYKAEHUN;

- yMeTb ONepMpoBaTb NOHATUAMMU: MHOXKECTBO, NOAMHOMECTBO,

onepaunn Hag MHOXXeCTBaMu; yMmeHME UCMNOJ1Ib30BaTb
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TEOPETMKO-MHOXKECTBEHHbIN annapaT A1A ONUCAHWUA peabHbIX
NPOL,ECCOB U ABNIEHUI NPU PeLLUeHNN 33434, B TOM YMcie ns
ApYrMx y4ebHbIX NpeameTos;

- YMeTb OnepupoBaTb NOHATUAMMU: Tpad, CBA3HbLIN rpad, AepeBso,
UMKA, rpad Ha NIOCKOCTU; yMeHUe 3a4aBaTb U ONUCbIBaTb rpadbl
pPa3NNYHbIMM CNOCOBAMM; NCMOb30BaTb FPadbl MPU peLleHnn
3a4av;

- yMmeTb CBOOOAHO ONepmMpoBaTb NOHATUAMMU: COYETaHME,
nepecTaHOBKA, YNCN0 COYETAHUM, YUCNO NEepPeCcTaHOBOK; BUHOM
HbloTOHA; yMeHMe NPUMEHATb KOMBUHATOPHbIE GaKTbl U
paccyXAeHuA oA pelleHna 3a4ay;

-yMeTb ONepupoBaTb NOHATUAMM: HaTypasibHOE YNCAO, Lienoe
4YNCN0, OCTATOK MO MOAYNHIO, PALLMOHAIbHOE YMCNO,
MPPaLNOHANbHOE YMCNO0, MHOMKECTBA HaTypasibHbIX, LEeNbIX,
PaLMOHA/bHbIX, AEUCTBUTE/IbHbIX YMCEN; YMEHME UCNOb30BaTb
NPU3HaKN 4eNMMOCTU, HAMMEHbLUWI 06LWMIA AeNUTeNb U
HaMmeHbLlee obuiee KpaTHOe, anropntm EBkanaa npu peweHum
33/,a4; 3HAKOMCTBO C Pa3/INYHbIMM NO3ULLMOHHBIMWU CUCTEMAMM
cyncneHus;

- yMeTb CBOOOAHO ONepmMpoBaTb NOHATUAMMU: CTENEHDb C LLe/IbIM
nokasaTtenem, KopeHb HaTypa/ibHOM CTeNeHU, CTeNeHb C
PaLMOHaIbHbIM NOKa3aTeieM, CTeNeHb C AeNCTBUTENbHbIM
(BeLLecTBeHHbIM) MOKa3aTenem, norapnudm Yncna, CUHyC,
KOCUHYC M TaHTeHC NPOMU3BO/IbHOIO YNCN3;

- YMeTb ONepupoBaTb NOHATUAMMU: TOKAECTBO, TOXKAECTBEHHOE
npeobpa3oBaHue, ypaBHEHME, HEPABEHCTBO, CMCTEMA

ypaBHEHMl\;I N HEPABEHCTB, PaBHOCU/IbHOCTb ypaBHEHMl\;I,
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HepaBeHCTB U CUCTEM, PALMOHAJIbHbIE, UPPALMOHANbHbIE,
NnoKasaTesibHble, CTeNeHHble, 1orapudmuyeckue,
TPUTOHOMETPUYECKNE YPABHEHWA, HEPABEHCTBA U CUCTEMDI;
yYMeHWe peLllaTb YpaBHEHMUA, HEPABEHCTBA U CUCTEMBI C
MOMOLLbIO Pa3/IMYHbIX NPUEMOB; PELLATb YPaBHEHWA,
HepaBEeHCTBA M CUCTEMbI C NAPAaMETPOM; NPUMEHSATbL YPaBHEHMA,
HepaBeHCTBA, X CUCTEMbI AN1A PELlEeHNA MaTeMaTUYEeCKMX 3a4au
M 3334 13 PasINyHbIX 061acTe HayKu U peanbHOM KU3HU;
-ymeTb cBOBOAHO OnepmnpoBaTb NOHATUAMMU: TPadUK GyHKLMM,
0bpaTtHana dyHKUMA, KoMmno3numa GYHKLNM, AIMHENHAA GYHKUMSA,
KBaZpaTU4yHasa GyHKUMA, cTeneHHasa GyHKLMA C Lebim
nokasatenem, TPUroHomeTpuyeckme GyHKunm, obpaTtHble
TPUTOHOMETPUYECKNE DYHKLIMK, NOKA3aTeIbHaA U
inorapnemmnyeckan pyHKLMN; yMeHME CTPOUTb rpadmkm GyHKUUN,
BbINOJ/IHATL NpeobpasoBaHmA rpadprKkoB GyHKLUMI;

YMEHWEe UCNOo/b30BaTb rpadmkm GYHKUUIA ANs U3yYeHUs
MPOLLeCCOB M 3aBUCUMOCTEN NPU peLIeHUM 3aa4 U3 Apyrux
y4ebHbIX NpegMeToB U U3 peasibHOM KU3HW; BblpaXkaTb
bopMynaMn 3aBUCUMOCTU MEKAY BENUYNHAMMU;

yMmeHWe cB060AHO ONepMpPoOBaTb MOHATUAMMU: YETHOCTb PYHKLMM,
NepuoaUYHOCTb PYHKLNKU, OTPAHNYEHHOCTb YHKLUUMK,
MOHOTOHHOCTb PYHKLMK, IKCTPEMYM PYHKUMM, HanbonbLuee u
HaMMeHbLLee 3Ha4YeHMA GYHKLUN Ha MPOMEKYTKE; YMeHue
NpPoBOAUTb UCCNeA0BaHNE DYHKLUNMK;

YMEHWE NCNO/Ib30BaTb CBOMCTBA U rPadUKKN GYHKLUNI Ana
peleHnsa ypaBHEHWNN, HEPABEHCTB U 33434 C MapameTpamu;
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n306parkaTb Ha KOOPAMHATHOM MIOCKOCTM MHOXKECTBA PeLUEHN
YPaBHEHWUI, HEPABEHCTB U UX CUCTEM;

- yMmeTb CBOHOAHO ONepupoBaTbh MOHATUAMM:
nocnenoBaTeNlbHOCTb, apudmeTMUECcKan nporpeccus,
reomeTpuyeckasn nporpeccus, 6eCKoHeYHo ybbiBatoLLan
reomeTpuyecKan Nporpeccus; ymeHue 3a[asatb
nocneaoBaTeNIbHOCTH, B TOM YMC/Ee C MOMOLLbIO PEKYPPEHTHbIX
bopmyn;

- yMeTb ONepMpoBaTb NOHATUAMM: HEMPEPLIBHOCTb GYHKLUN,
AcMMNTOTbI rpadmKka GyHKUMK, NepBas U BTOpasa Npon3BoaHan
bGYHKLMN, reOMeTPUYECKUIN U GUINYECKUIN CMbICA NPOU3BOLHON,
nepBoobpasHasn, onpeaeneHHbl MHTerpan; yMeHne Haxo4uTb
ACMMNTOTbI rpadmKa GYHKLMU; yMEHME BbIYUCAATD NPOM3BOAHbIE
CYMMbl, NPON3BEAEHUA, HACTHOIO M KOMMO3ULNN QYHKLUMIA,
Haxo4WUTb YpaBHEHWE KacaTe/lbHOMN K rpadmky GyHKUNK;
YMEHWE MCNOb30BaTb MPOU3BOAHYIO ANA UCCAeA0BaHUA
GYHKLMNA, ANA HAXOXKAEHUA HAUYYLEro peLleHna B
NPUKAAAHbIX, B TOM YMC/1e COLMANBbHO-IKOHOMUYECKUX U
b13MUecKMX 3aga4ax, ANA onpeseneHna CKOPOCTU U YCKOPEHMUS;
Haxo4uTb NaoWaan u o6bembl GUryp C NOMOLLbIO MHTErPana;
NPUBOAMUTL NPUMEPbI MaTEMATUYECKOTO MOAEIMPOBAHMA C
nomoubto gnddepeHUnanbHbIX YpaBHEHUN;

- yMeTb ONeprMpoBaTb NOHATUAMM: KOMMIEKCHOE YUCNO,
CoOnpAXKeHHblIE KOMNAEKCHbIE YNCAA, MOAYNb U apryMeEHT
KOMMIEKCHOTO Yncna, Gopma 3anmncu KOMNAEKCHbIX YMcen
(reomeTpuyeckan, TpUroHomeTpuyeckan n anrebpanyeckas);

yMeTb Npon3BoanTb apudPmeTnyecKkme AencTemaA c
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KOMMNEKCHbIMM YACIaMU; NPUBOAMUTL NPUMEPbLI UCMO/Ib30BAHUA
KOMMNEKCHbIX Yncen;

- yMmeTb CBOOOAHO ONepupoBaTb MOHATUAMMU: CpeHee
apudmeTnyeckoe, megmaHa, Hambobluee U HaMMeHblLUee
3HAaYeHMWA, Pa3max, UCNePCUA, CTAHAAPTHOE OTK/IOHEHME ANA
OMMCAHUA YNCNOBbIX AAHHbIX; YMEHMEe UccnenoBaTtb
CTAaTUCTUYECKME AAHHbIE, B TOM YMC/IE C NPUMEHEHUEM
rpaduyecKkmMx MeToA0B 1 SNEKTPOHHbIX CPeacTB; rpadpuyecku
nccnenoBaTb COBMECTHbIE HABNOAEHUA C MOMOLLBIO ANarpamm
paccemBaHMA U IMHENHOM perpeccuu;

- YMEeTb Hax0AUTb BEPOATHOCTM COBbITUIM C UCNONb30BAHUEM
rpadmyeckmx MeToAoB; NPUMEHATb ANA pelleHmA 3a4a4
bOpPMYNbl CNOXKEHUA N YMHOXKEHNA BEPOATHOCTEN, popmyny
NoHOM BeposaTHOCTU, dopmyny bepHynnm, KombuHaTopHble
baKTbl U OPMYSbl; OLLEHMBATb BEPOATHOCTU PeasibHbIX COObITUI;
YMEHWE onepupoBaTb MOHATUAMM: C/Iy4aMHaA BEANYMHA,
pacnpegeneHne BePOATHOCTEN, MaTeMaTUYECKOE OXNAAHME,
AMCNepcua U CTaHAAPTHOE OTKIOHEHWE C/IyH4aMHOWN BEIUYMHDI,
bYHKUMKM pacnpeseneHna n NI10THOCTU PAaBHOMEPHOTO,
MOKa3aTe/NbHOro M HOPMAJIbHOTO pacnpeneneHunin; ymeHme
MCNO/Ib30BaTb CBOMCTBA M3YUYEHHbIX pacnpeseneHnin gna
peleHns 3a4a4; 3HAKOMCTBO C MOHATUAMM: 3aKOH HoNbLINX
uyncen, metoabl BbIGOPOUHbIX UCCNEAOBAHUMI; YMEHWE NPUBOAUTD
npumepbl NPOABAEHUA 3aKOHa 60bLUNX YNCEN B MPUPOAHBIX U
06LLLEeCTBEHHbIX ABNEHUSAX;

- yMmeTb CBOOOAHO ONepmMpoBaTb NOHATUAMM: TOUKA, NPAMaS,

NAOCKOCTb, NPOCTPAHCTBO, OTPE3OK, /1yY, NAOCKNIA yron,
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\ABYrpaHHbIN Yron, TpexrpaHHbIN Yron, nepecekatoLlimecs,
napannenbHble U CKpeLLMBatoLLMeca NPAMble, NapannenbHOCTb U
nepneHANKYNAPHOCTb NPAMbIX U NAOCKOCTEN, YION MEXKAY
NPAMbIMU, YION1 MEXKAY NPAMOM U NAOCKOCTbIO, YrOoN MeXay
NJIOCKOCTAMMW; YMEHME UCNONb30BaTb NPU peLleHnmn 3a4au
N3y4yeHHble GaKTbl U TEOPEMBI NITAHUMETPUN; YMEHME OLLEHNBATL
pa3mepbl 0O6BEKTOB B OKPYKAIOLLEM MUPE; YMEHME OnepupoBaTb
NOHATUAMM: MHOTOFPAHHMK, CeYeHMe MHOTOrPaHHUKA,
NPaBUbHbIA MHOTOrPaHHUK, NpM3ma, Nnpamuaa, purypa u
NOBEPXHOCTb BpaLLEHMA, UMANHAP, KOHYC, Wwap, chepa,
pa3BepTKa NOBEPXHOCTU, CEYEHUA KOHYCA U LMINHAPA,
napannenbHble OCU NN OCHOBAHUIO, CEYEHME LWapa, NIOCKOCTb,
Kacarowanca chepbl, LMAMHAPA, KOHYCA; YMEHMe CTPOUTb
ceyeHne MHOrorpaHHMKa, M306paxKaTb MHOrOrpaHHUKK, Urypbl
M NOBEPXHOCTU BPALLEHUSA, UX CEYEHUSA, B TOM YUC/IE C MOMOLLbIO
SN1EKTPOHHbIX CPEACTB; YMEeHMEe NPUMEHATbL CBOMCTBA
reomeTpuyeckmx ¢puryp, CamoctoaTelbHO GopMynnMpoBaTb
onpeaeneHnsa nydaembix Guryp, BblABUraTb rMnoTesbl O
CBOWMCTBAX W NPU3HAKax reomeTpuyeckmnx ¢uryp, o6ocHoBbIBaTb
AN ONpOBEpPraTb MX; yMmeHMe NpoBoauTb Knaccudukaumto ouryp
Mo Pas/INYHbIM NPU3HAKAM, BbINOAHATL HeobxoaMmble
JONONHUTENbHbIE NOCTPOEHMUS;

- ymeTb cB0604HO onepupoBaTb NOHATUAMM: NAoOWAAb GUTYpbI,
06bEM PUrypbl, BEANYMHA Yra, PacCTostHUE OT TOYKK A0
NIOCKOCTU, PACCTOSTHUE MEXKAY NPSAMbIMU, PACCTOAHNE MeXAay
NAOCKOCTAMM, Naowaab chbepbl, Naowanb NOBEPXHOCTH

nupamupl, MPU3Mbl, KOHYca, UMANHAPa, 06bem Kyba,
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NPAMOYro/IbHOro Napannenenunega, NMpPaMmuabl, NPU3Mbl,
UUMAMHAPA, KOHYCA, Wapa; yMeHNe HaXxoAnTb OTHOLIEeHMe
06BbEMOB NOA0OHbBIX PUryp;

- ymeTb CBOOOAHO ONepupoBaTb MOHATUAMM: ABUNKEHME,
napannenbHbi NepeHoc, CMMMETPUA Ha NIOCKOCTU U B
NPOCTPaHCTBE, NOBOPOT, NpeobpasoBaHme nogobus, noaobHbie
buUrypbl; ymeHne pacnosHaBaTb paBHble U NoA06HbIe PUrypeol, B
TOM YMCne B NPUPOAE, UCKYCCTBE, APXUTEKTYpe; yMeHue
MCNONb30BaTb rEOMETPUYECKME OTHOLWEHWUA, HAXOAMUTb
reomeTpuyecKkne BeanYmHbI (AN1Ha, yron, naowanb, o6vem) npu
pelweHnn 3a4a4 U3 Apyrnx y4ebHbix NpeameToB U U3 peanbHOM
MKU3HW;

- ymeTb cBOHOAHO onepupoBaTb MOHATUAMM: MPAMOYrO/ibHaA
CUCTEMA KOOPAMHAT, BEKTOP, KOOPANHATbLI TOYKKU, KOOPAUHATLI
BEKTOPA, CyMMa BEKTOPOB, NPOM3BELEHME BEKTOPA HA YNCNO,
pa3noxeHue BekTopa no 6asuncy, ckanapHoe NnpounsseseHue,
BEKTOPHOE NPOU3BEAEHME, YTON MEXAY BEKTOPAMU; yMeHUe
MCNO/Nb30BaTb BEKTOPHbLIN M KOOPAMHATHLIN MeToa, ANA peLleHuna
reoMmeTpUYECcKnX 33434 1 33434 Apyrux y4ebHbIX NpeameToB;
onepupoBaTb NOHATUAMMKU: MaTpuLa 2x2 1 3x3, onpegenntenb
MaTpPULLbl, FEOMETPUYECKUIA CMbICN ONpeaennTens;

- YMeTb MOAEe/IMPOBATb PeasibHble CUTyaLUnmM Ha A3blKe
MaTEMATUKKN; COCTABNATb BbIPAXKEHUA, ypaBHEHMA, HEPABEHCTBA
M UX CUCTEMBI NO YC/IOBUIO 33434M, NCCNeA0BaATb NOCTPOEHHbIE
MOZEeNun C UCNOb30BaHMEM annapaTa anrebpbol,
MHTEPNPEeTUPOBATb NOJYYEHHbIN pPe3ynbTaT; CTPOUTb

MmaTematTunyeckme moaenn ¢ NoOMoLbio reomeTpnuy4eCkmnx NOHATUI
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M BENINYMH, peLlaTb CBA3AHHbIE C HUMW NPaKTUYEeCKMe 3343a4u;
COCTaBNATb BEPOATHOCTHYIO MOAE/b U UHTEPNPETUPOBATD
NONYYEHHbIN pe3ynbTaT; pewaTb NPUKAaLHbIe 3a4a4m
cpeAcTBaMM MaTeMaTUYECKOro aHaAn3a, B TOM Yncne
COLMAIbHO-9KOHOMMUYECKOTO U GU3NYECKOrO XapaKTepa;

- YMeHMe BblIbMpaTbh NOAXOAALLMN METOA, ANA PeLleHMA 3a4a4K;
NMOHWMAHWE 3HAYMMOCTU MaTEMATUKM B U3YHEHUUN NMPUPOAHBIX U
06LLEeCTBEHHbIX MPOLLECCOB U ABNEHWUIN; YyMEHUE pacno3HaBaTb
NpoABAEHNE 3aKOHOB MATEMATUKM B UCKYCCTBE, YMEHME
NPUBOAUTb NPMMEPbLI MAaTEMATUYECKMUX OTKPbITUN POCCUIACKOM U

MWPOBOI MaTEMATUUYECKOMN HayKu

OK 02 Ucnonb3osaTb
COBpeMeHHble cpeacTBa
NOMCKa, aHann3a u
MHTepnpeTaunm nHbopmaumu,
N MHGOPMALMNOHHbIE
TEXHOJIOTUM ANA BbINOJHEHMUA
3a/a4 npodeccnoHabHOM
NeATeNbHOCTH

B obnactn LEHHOCTN HAaY4YHOIO NO3HAHUA!

-cOopMMPOBaAHHOCTb MWPOBO33PEHUA,
COOTBETCTBYHOLLENO coBpeMeHHOMY YPOBHI0
PasBMUTMA HayKM UM 0OWECTBEHHON MpPaKTUKK,
OCHOBAHHOTO Ha ananore KyAbTyp,

CnocobCTBYIOLLLErO OCO3HAHUID CBOEro MmecTa B
NOJINKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBaAHME A3bIKOBOM WM YMTATE/IbCKOM
KY/NbTypbl KaK CpeacTBa B3aMMOAENCTBUA MeXAay
NIOAbMUM M MO3HAHUA MUPa;

- OCO3HaHWE UEHHOCTU Hay4yHOM [JeATe/IbHOCTH,
rOTOBHOCTb OCYLLEeCcTBAATL NPOEKTHYI0 n
nccnenoBaTeNbCKyo AeATeNlbHOCTb MUHANBUAYANbHO
n B rpynne.
OBnageHue

yHUBEPCaNbHbIMM y4ebHbIMK

NO3HaBaTe/IbHbIMU AeﬁCTBMﬂMMI

- YyMeTb OnepupoBaTb MNOHATUAMWU: paLMOHaNbHAA QyHKLMA,
nokasaTenbHas GYHKUMA, cTeneHHan GyHKLMA, norapmudmmyecKkan
bYHKUNA, TpUroHOMeTpUuYeckme GyHKUMK, o0bpaTHble GYHKLUMK;
YMEHME CTPoUTb rPaPUKN M3YYeHHbIX GYHKLWUIA, MCMNOb30BaTb
rpaduMKknM npuM MU3y4eHUM nNpPOLEeCccCoOB W 3aBUCMMOCTEN, Mpu
pelweHnn 33434 U3 Apyrux yy4ebHbix npegmeToB M 3343y U3
peasibHOM }KM3HU; BblpaxkaTb GOPMyaMu 3aBUCUMOCTU MeXKAY|
BEIMYMHAMMY;

- YMeTb ONepupoBaTb MOHATUAMMU: TOXKAECTBO, TOXKAECTBEHHOE
npeobpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPABHEHU
PaBHOCU/IBHOCTb  YPaBHEHUN,

M HepaBEHCTB, HEepaBeHCTB "

Cncrtem, pauunoHanbHble, WPPaLNOHAJZIbHbIE, TNOKa3aTe/ibHbIE,

CTENeHHble, J'IOFapM(bMM‘-leCKMG, TPUTOHOMETPUYECKNE

YPaBHEHMSA, HEPABEHCTBA WU CUCTEMbI; YMETb pPeLlaTb ypaBHEHUS,

HepaBeHCTBA U CUCTEMbI C MNMOMOLWbIO pPa3/INYHbIX NPUEMOB;

pewaTtb ypaBHEHWA, HEPABEHCTBA W CUCTEMbLI C MAaPaMETPOM;
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B) paboTa c MHOopmaument:

- BNafeTb HaBblKamu nonyyeHus vHGopmaumm us
MCTOYHMKOB  PasHbIX TWUMNOB, CaMOCTOATENbHO
OCYLLLECTBAATb MOWCK, aHaNWU3, CUCTEMATU3ALMIO U
WHTepnpeTauuio MHGoOpPMaL MK Pa3ANYHbIX BUAOB U
dbopMm npeacTaBneHuUs;

- C034,aBaTb TEKCTbI B Pa3/IMYHbIX GOpMaTax C y4eToM
Ha3HayeHMA WMHPOPMALMM U LLeSIEBON ayaAUTOPUM,

BbIOMpaa onTUManbHyto Gopmy npeacTaBaeHUs u

BM3yanM3aunu;
- OUEeHMBaTb AOCTOBEPHOCTb, NETMTUMHOCTb
nHdopmauumn, ee COOTBETCTBME MNPaBOBbIM W

MOPA/IbHO-3TUYECKUM HOPMaM;

ncnonb3oBatb Cpencrtsa MHd)OpMaLI,MOHHbIX n

KOMMYHUKaALUMOHHbIX TEXHO/IoTui B peweHunun
KOTHUTUBHDIX, KOMMYHWKATUBHbIX n
OPraHM3aunOHHbIX 3a4a4 C CO6J'HO£I,EHVIEM

TpeﬁoBaHMﬁ 9ProHOMUKHN, TEXHUKU 6e3OI'IaCHOCTI/1,

TMIMeHbl,  pecypcocbepeskeHna, MpPaBoOBbIX U
9TUYECKUX  HOPM,  HOPM  MHGOOPMALMOHHOWM
be3onacHocTy;

BN1aAeTb HaBblKaMW pacCno3dHaBaHUA WU 3aWlnThbI

nudopmaummn, UHPopmaLMOHHON 6HesonacHocTH

NPUMEHATb YPaBHEHWUA, HEPABEHCTBA, X CUCTEMbI ONA pPeLleHns
MaTeMaTUYeCKMUX 334a4 M 3aZa4 U3 Pa3/iMdHbIx obnactein Hayku 1
peanbHOM KN3HU;

YMETb CBO60,CI,HO onepunpoBatb MNOHATUAMU. LOBUKEHUE,

napanneanbu‘/'l nepeHoc, CUMMMmETpMA Ha NJNOCKOCTM U B

NPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHue noaobuma, nogobHble
bUrypbl; yMeTb pacno3HaBaTb paBHble U NoA06Hble GpUrypbl, B TOM
uncne B NPUPOJE, NCKYCCTBE, apXUTEKTYpe; YMeTb MCMNOb30BaTb
reomeTpuyeckme  OTHOLWEHWA, HaxoAWUTb reoMeTpuYecKue
BE/IMUYUHbI (ANMHa, Yyroa, naolwaab, 0bbem) Npu pelleHmm 3aaad

N3 ApYrux ydyebHbIX NpeaMeTOB U U3 PEAIbHOM KU3HU

VMTIMYHOCTU
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OK 03 NnaHupoBaTb n
peann3oBbiBaTb COOCTBEHHOE
npodeccnoHanbHoe n
NIMYHOCTHOE pa3BUTHE,
npeanpUHUMaTENbCKYHO
NeATeNbHOCTb B
npodeccnoHanbHoM cohepe,
MCNo/b30BaTb 3HaHMA NO
dNHAHCOBOM rPAaMOTHOCTU B
Pa3INYHbIX }XU3HEHHbIX
CUTyaumAx

B o6nactn AyXOBHO-HPABCTBEHHOMO BOCMUTAHMUA:

- cpOpPMMPOBAHHOCTb HPABCTBEHHOrO CO3HaHMA,
STUYECKOro NOBeAEeHUS;

- CNOCOOHOCTb OLEHMBATb CUTYaLMIO U MPUHUMATD
OCO3HaHHble pelweHus, OpUEeHTUpPYACb Ha
MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

- OCO3HaHWE JMYHOTO BKNAZA B MNOCTPOEHMe
ycToM4YMBOro byayliero;

- OTBETCTBEHHOE OTHOLUEHWE K CBOMM POAUTENSAM U
(nnn) apyrum yneHam cembM, CO34aHUIO CEMbMU Ha
OCHOBE  OCO3HAHHONO  MPUHATMA  LEHHOCTeM
CeMeNHOMN U3HW B COOTBETCTBMU C TPaAMLUMAMM
Hapogos Poccuu;

OBnageHne YHWBEPCANIbHbIMU  PErynsTUBHbIMMU
\nencTBUAMMU:

a) camoopraHusaums:

- CAMOCTOATE/IbHO OCYLLECTB/ATb MNO3HABAaTE/bHYIO
NeATeNbHOCTb, BbIABAATL MNpPob6aembl, CTaBUTb W
COBCTBEHHblE

bopmynunposaTtb 3a4a4m B

o6pa308aTeanoV1 AeATENBbHOCTU U  KU3HEHHbIX

cUTyaumax;
- CaMOCTOATE/NIbHO COCTaB/ATb MN/aH peLleHus
npobnembl C Yy4eTOM MMEIOLWMXCA PECYPCOB,

COB6CTBEHHbIX BO3MOXKHOCTEN U NPeAnoYTEHUN;
- aBaTb OL,eHKY HOBbIM CUTYyaUUNAM;
cnocob6cTBoBaTb POPMMPOBAHUIO U MPOABAEHUIO

WMPOKON 3pyanLMM B pasHbix 06/1acTAX 3HaHMW,

- YMeTb onepunpoBaTb NOHATUAMMW: paunoHanbHble,
nppatmoHasbHblE, NOKa3aTe/ibHble, CTeneHHble,
norapmd)N\quCKme, TPUTOHOMETPUYECKUE YpaBHEHUA n
HEPaBEHCTBA, UX CUCTEMDI,

- YMETb o0onepunmpoBatb MNOHATUAMU. MHOIOrpaHHUK, CevYeHune

MHOrorpaHHuKa, Kyb, napannenenuned, npusma, nupamuaa,
durypa n NnoBepxHOCTb BpaLLEeHUs, LMAMHAP, KOHYC, Wwap, cdepa,
ceyeHna ouUrypbl BpaLLeHMA, NAOCKOCTb, Kacatowancs codepbl,
UMANHAPA, KOHYCa, NAolaAb NOBEPXHOCTU NUPaMUAbl, NPU3MbI,

KOHyCa, UMANHAPA, cdepbl, obbem  Kyba,

npPAMOYronibHOro napannenenunnena, nupamunisbl,

naowaab
npM3Mmbil,
UMANHAPA, KOHYCA, LWapa; yMeHWe M306paxKaTb MHOTOTPaHHUKN U1
MOBEPXHOCTU BPALLEHMUS,

nx ceyeHnAa OT PYKn, C NOMOLLbHO

UEePTENKHbIX WHCTPYMEHTOB W 3N1EKTPOHHbIX CPEeACTB; YMETb|
pacrno3HaBaTb CUMMETPMIO B NPOCTPAHCTBE; YMETb Pacrno3HaBaTh

npasuibHbleé MHOTOrpaHHWKH,

ymeTb onepunpoBaTtb MOHATUAMU. NPAMOYrosibHaa CUCTEMA
KOOPAMHAT, KOOPAUHATbI TOYKU, BEKTOP, KOOPAOAMNHATbl BEKTOpPaA,
CKanApHoOe npou3sseaeHme, yron mexay BeKTopamun, Cymma

BEKTOPOB, MPOM3BEAEHME BEKTOPA Ha YWUCNO; HaXoauTb C
NOMOLLbIO M3YyYEeHHbIX GOPMYN KOOPAMHATLI CepeauHbl OTPE3Ka,

PacCcToOAHME MeXKAy ABYMS TOYKaMU
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NMOCTOSIHHO MOBbIWATb CBOM 06pasoBaTesibHbIA U
KY/IbTYPHbI YPOBEHb;

6) CAaMOKOHTPO/Ib:

MCNONb30BaTb MpuemMbl pedieKCUn AN OUEHKU
cuTyauum, Bbibopa BEPHOro pelleHns;

- YMeTb OUEHMBATb PUCKM WU CBOEBPEMEHHO
NMPUHUMATbL PELLEHMA MO UX CHUKEHUIO;

B) SMOLMOHANbHbLIA MHTENNIEKT, Mpeano/saratoumin

chopMMPOBaAHHOCTb:
BHYTPEHHEMN MOTUBALUM, BK/IHOYalOLLLEN
CTPEMNEHME K [OCTUMXKEHMIO LeanM W ycnexy,

ONTUMMU3M, MUHULMATUBHOCTb, YMEHME AEeNCTBOBATD,
MCXOAA N3 CBOMX BOSMOXKHOCTEN;

- 3MNaTUK, BKKOYAOLWEN CMOCOBHOCTb MOHMMATH)
SMOLMOHANIbHOE COCTOAHUE APYIUX, Y4UTbIBATb €70
NPW OCyLLEeCTBAEHUN KOMMYHMKaLMKU, CNOCOBHOCTD
K COYYBCTBMIO M COMEpPEXNBaAHMIO;

- COLMaNbHbIX HAaBbIKOB, BK/IKOYAOLMX CMOCOBHOCTb
BbICTPaMBaTb OTHOWEHMA C APYTMMU  JO4bMMU,
3a60TUTbCA, NPOABAATL MHTEPEC W paspewaTtb

KOHGNMKTDI

OK 04 3¢pdeKkTnBHO
B3aMMOAENCTBOBATb U
paboTaTb B KONNEKTMBE U
KOMaHAe

FOTOBHOCTb K CamMOpPa3BUTUIO, CaAaMOCTOATE/NIbBHOCTU U

camoonpefeneHuio;
-oBNageHue HaBblKamu y4ebHo-
nccnenoBaTesIbCKON, MPOEKTHOM W couMasbHOM
\1eaTenbHOCTH;

- yMeTb oneprpoBaTb NOHATUAMM: CyHalHbIN OMbIT U CNy4aliHOe
cobbiThe, BEpPOATHOCTb CAy4alHOTO COb6bLITUA; YMETb BbIYMCNATb

BEPOATHOCTb C UCNOJZIb3OBAHUNEM rpad)mqecmx MeTo408B,

NPUMeHATb GOPMYNbl CNOXKEHUA U YMHOXKEHUA BEPOATHOCTEN,
KOMOWHATOpPHble (aKTbl

n dopmynbl Npu peleHnur 3aaav;

OUuEHMBATb BEPOATHOCTU pPeasJibHbIX CO6bITVIl7I,' 3HAaKOMCTBO CO
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OBnageHue yHUBepcaabHbIMU KOMMYHUKATUBHbIMMU
\NencTBUAMM:
6) coBMecTHan AeATeNbHOCTb:

NOHMMAaTb WU WUCMNOJIb30BaTb NpenmyLlecTBa

KOMaHAHOM 1 MHAMBUAYaNbHOM PaboThl;
- MPUHUMaATL LUEAN COBMECTHOW AeATeNIbHOCTH,
OpraHn3o0BbIBaTb M KOOPAMHWPOBATL AEWUCTBUA NO
ee [OCTMXKEHMIO: COCTaBAATb NJaH AeNCTBUN,
pacnpenensatb POAM C Y4ETOM MHEHWUI YYaCTHUKOB
0bcyaaTb pe3y/ibTaTbl COBMECTHOMN paboTbl;

- KOOPAUHNPOBATL U BbIMOJIHATbL pa60Ty B ycnoBmAax

peasibHoro, BUPTYaZlbHOrO M KOMBMHUPOBAHHOrO
B3aMMOAENCTBUSA;
- OCyWwecTBNATb MO3UTUBHOE CTpaTerMyeckoe

noBeAeHWe B PaA3/IMYHbIX CUTyauMAX, MNPOABAATH
TBOPYECTBO M BOOOparKeHue, 6bITb UHULMATUBHbBIM.
OBnageHne YHWBEPCANIbHbIMU  PErynsTUBHbIMMU
\nenCcTBUAMMU:

r) npuHATHe ceba n apyrux noaen:

- MPUHUMATb MOTUBbI U aPrYMEHTbI APYrUX Ntogen
npv aHann3e pesynbTaToB AeATENIbHOCTH;

- NpM3HaBaTb CBOE NPaBO M NPABO APYrUX Ntogen Ha
OLLNOKU;

- pa3BMBaTb CNOCOBHOCTb MOHMMATb MUP C MO3ULLUN

APYyroro 4yenoBeka

CNy4YalHbIMW  BEIMMMHAMMW; YMEHWE NpUBOAUTL MNPUMEpPDI

npoAasaeHnNA 3aKOHa 6onbwmnx umcen B NPpUPOLOHbIX M

06Ll.l,eCTBeHHbIX ABNEHUAX;
- YMETb CBO60,CI,HO onepunpoBatb NOHATUAMMWU: CTENEHDL C LLE€NbIM
NOKa3aTesnem, KOpPEHb HaTypaanoﬁ creneHu,

cteneHb C

PauMOHaNbHbIM MOKasatenem, cTeneHb C LeWCTBUTE/IbHbIM
(BewecTBEHHbIM) NOKa3aTenem, Iorapndm Yncna, CUHYC, KOCUHYC
M TaHTeHC NPOU3BOILHOIO YUCNa;

- YMeTb CBOH6OAHO ONepuMpoBaTb NOHATUAMMU: FPadUK PYHKLUM,

0bpaTHaa PpyHKUMA, KOMNO3NLMSA GYHKUMNA, TMHENHana YHKUMS,

KBaZgpaTuyHasa OyHKUMA, CcTeneHHaa ¢yHKUMA C  Lenbim
nokasatenem, TPUrOHOMeTpuyeckne  yHKUMKM, 0bOpaTHble
TPUrOHOMETpPUYECKNE bYHKUMMK, nokasaTe/ibHas n

norapnommnyeckaa GyHKUMK; YMETb CTPOUTb rPaPuKn GpyHKUMR,
BbINOJ/IHATL NpeobpasoBaHmA rpadprKkoB GyHKLUMI;

rpapukn  GyHKUMM anAa
NPOLECCOB U 3aBUCMMOCTEM MPU peleHun 3a4ady M3 Apyrux

YMETb WNCMNOJ/1b30BaTb n3y4vyeHumA

y‘-le6HbIX npegmetos U w3 peaanoﬁ KU3HWN; BblPaXKaTb|

d)opmynaMM 3aBUCMMOCTU MeXay BENNYNHAMMU,

CBO60,CI,HO onepunposatb MNOHATUAMU. YETHOCTb d)yHKLI'MM,

$yHKLMK, dyHKUMY,
MOHOTOHHOCTb YHKLMKN, IKCTpeMyM yHKUMU, Hambonbluee u

nepnoan4yHoCTb OrpaHNYEHHOCTb

HauMeHbllee 3HayeHuA GQYHKLMM Ha MPOMENKYTKE; YMETb)
NpPoBOAUTb UCCNeA0BaHNE DYHKLUNMK;
- YMeTb WCMN0/Ab30BaTb CBOMCTBA W rpadmkm OyHKUMA ans

pelleHna ypaBHEHWIA, HEpaBeHCTB M 3aAay C MapameTpamu;
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n3o06bparkaTb Ha KOOPAUHATHOM NNIOCKOCTU MHOXKECTBA PeLleHni
YPaBHEHWI, HEPABEHCTB M UX CUCTEM

OK 05 OcyLwecTBnATb YCTHYIO U
NMUCbMEHHY KOMMYHWUKALUMIO
Ha rocy4apCTBEHHOM A3blKe
Poccuiickon depepaumm ¢
y4eToM ocobeHHocCTel
COLMANBbHOTO U KyNbTYPHOTO
KOHTEKCTa

B 06n1acTh acTeTMYecKoro BoCnuTaHus:

- 3CTEeTUYEeCKoe OTHOLWEHME K MUpYy, BK/KOYanA
S5CTETUKY  6OblTa, HAYYHOrO UM TEXHUYECKOTO
TBOpPYECTBa, CMOPTa, TPyAa MU OOLLECTBEHHbIX
OTHOLLUEHUH;

CNOCOBHOCTb BOCMPUMHMMATL Pas/iNyHble BUAbI
MCKYCCTBA, TPAANLMM U TBOPYECTBO CBOETO U APYruX
HapoA0B, OLWYLATb 3MOLMOHAbHOE BO34eNCTBME
MCKYCCTBA;

- yOEeXXAEHHOCTb B 3HAYMMOCTM ANA JIMYHOCTU U
06LLecTBa OTEYECTBEHHOIO U MUPOBOIO UCKYCCTBA,
STHUYECKUX KYNbTYPHbIX TPAAMLMA W HapogHOro
TBOPYECTBa;

- TOTOBHOCTb K CaMOBbIPAXKEHUIO B Pa3HbIX BUAAX
MCKYCCTBA, CTPEMJ/IEHME MNPOABAATb  KayecTBa
TBOPYECKOM IMYHOCTHU;

OBnageHne yHMBepcaabHbIMU KOMMYHUKATUBHbBIMM
\nencTBnamMun:

a) obuweHwne:

- OCYLLECTBAATb KOMMYHMKAUMKM BO Bcex coepax
PKU3HW;

- pacno3HaBaTb HeBepbanbHble cpeacTsa 0bLWweHuns,
NOHMMATb  3HayeHue

COUMaNbHbIX 3HAKOB,

pacno3HaBaTb npegnocbinkun KOHd)J'IMKTHbIX

- YMeTb onepupoBaTb MOHATUAMWU: cpefHee apudmeTnyecKoe,

megnaHa, Hanbo/bllee M HaMMeHblLUee 3Ha4YeHus, pa3max,

aucnepcura, CtaH4apTHOE  OTK/IOHEHME YUCA0BOro Ha6opa;

YMEHME  WU3B/IEKaTb, WHTepnpeTnpoBaTb  MHOPMaLMI,

npeacTaBNeHHylo B Tabauuax, Ha Auarpammax, rpadukax,
OTPa’kalollylo CBOWMCTBA peasibHblX MNPOLECCOB M ABMEHUMN;
npeacTasnaTb MHGOPMALMIO C NMOMOLLBIO TabauL M auarpamm;
nccnepoBaTb  CTaTUCTMYECKME  AaHHble, B TOM  yucie C
NPUMeHeHNeM rpadpuyeckmx MeToA0B 1 3NEKTPOHHbIX CPeACTB;

- YMeTb ONepuMpoBaTb MOHATUAMM: TOYKA, MPAMasn, MAOCKOCTb,
NPOCTPAHCTBO, ABYrPaHHbIN Yron, CKpeliMBalowmeca npsmble,
napannenbHoCTb U NepneHAMKYASPHOCTb NPAMbIX U NJIOCKOCTEN,
YroN MeXAy NPAMbIMM, YTON MeXAyY NPSMOM U NJOCKOCTbIO, Yron
MEXKAYy NJIOCKOCTAMMW, PacCTOoAHME OT TOYKM [0 MNJIOCKOCTH,
paccTosiHMe MeXAay NPAMbIMKU, PACCTOAHME MEXKAY NNOCKOCTAMM;
- YMeTb MCMONb30BaTb NPU pelleHnm 3a4a4 U3ydeHHble GaKTbl 1
TeopemMbl NNAHUMETPUN; YMEHME OLLEHMBATb Pasmepbl 06BHEKTOB

OKpY»KatoLero Mmpa

CUTYaLMN U cMATYaTb KOHOANKTDI;
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- Pa3BEepPHYTO M NOrMYHO WM3NaraTb CBOK TOUKY|
3peHUA C UCNOIb30BaHMEM A3bIKOBbLIX CPEACTB

OK 06 lMpoasnatb
rpa*K4aHCKO-NaTPUOTUYECKYIO
NO3NLUMIO, AEMOHCTPUPOBATb
OCO3HAHHOE noBegeHue Ha
OCHOBE TPAAULIMOHHDBIX
06LeYenoBeYeCcKNX
LLeHHOCTEel, B TOM Ymncne ¢
Y4ETOM rapMOHM3aLmm
MeKHaLMOHA/bHbIX U
MEXKPENNTMO3HbIX
OTHOLLEHMN, NPUMEHATb
CTaHZapTbl
QHTUKOPPYNLUUOHHOIO
noseaeHus

- OCO3HaHWe  O0by4yalWUMUCA  POCCUMCKOM

rpak4aHCKOW MAEHTUYHOCTY;

LeneHanpaBNeHHOE  pPasBUTME  BHYTPEHHEM

nosnunn NTNYHOCTU Ha OCHOBe AYXOBHO-

HPaBCTBEHHbIX LIEHHOCTEeM HapoaoB Poccuickomn
denepaumm, MUCTOPUYECKUX

n HAaUWNOHa/1IbHO

KY/IbTYPHbIX Tpaguuuin, GOpPMMPOBAHUE CUCTEMBI

3HAYMMbIX  LEHHOCTHO-CMbIC/IOBbIX  YCTAHOBOK,
QHTUKOPPYNLUMOHHOIO MWUPOBO33pPEHMUS,
NPaBOCO3HaHUA, 9KONOTUYECKOM KyNbTypbl,

CNOCOBHOCTU CTaBUTb LE/IM U CTPOUTb KU3HEHHbIE
nAaHbl;

B yacTu rpaxaaHCKOro BocnmTaHuma:

- 0CO3HaHWe CBOMX KOHCTUTYLMOHHbIX MNpaB W
06A3aHHOCTEN, YBaXKEHNE 3aKOHa M NPaBONOpPAAKa;
- NpuUHATUE

TPagNUNOHHbIX HaUMOHaNbHDbIX,

o6u.|,el-|en03el-|ecm4x r'YMaHUCTUYECKUX n

IeMOKPATUYECKMX LLEHHOCTEN;
- roTOBHOCTb

NMPOTUBOCTOATb naeonormu

SKCTPEeMU3Ma, HaUMOHaNN3Ma, KceHodobun,
AUCKPUMMHALMKM MO COLMANbHbIM, PEAUTMO3HbIM,

pacoBbiM, HAUMNOHA/IbHbIM NMPU3HaKaM;

- YMeTb ONepupoBaTb NOHATUAMM: NMPAMOYIO/IbHAA CMCTEMA
KOOPAMHAT, KOOPANHATLI TOUYKM, BEKTOP, KOOPANHATLI BEKTOPA,
CKaNApHOE NPou3BeAEHNE, YTO1 MEXKAY BEKTOPAaMM, CYMMa
BEKTOPOB, NPOM3BEAEHNE BEKTOPA HA YNC/I0; HAXOAUTD C
MOMOLLbIO M3yYeHHbIX GOPMYN KOOPAMHATbI CEpenHbI OTPE3Ka,
PacCcTosiHUE MeXAY ABYMA TOYKaMU;

-yMeTb BbIOMPaTb NOAXOAALLNN U3YYEHHbIA MeToA ANS pelueHns
3a/1a4M, pacno3HaBaTb MaTemaTuyeckne GakTbl U
MaTeMaTUYeCKMe MOAENN B MPUPOAHbIX U 0OLLLEeCTBEHHbIX
ABNEHUAX, B UCKYCCTBE; YMEHWE NPUBOAUTL NPUMEPDI
MaTEMATUYECKNX OTKPbITUI POCCUMCKON N MUPOBOIA
MaTeMaTUYECKON HayKMU.

- YMEeTb ONepupoBaTb NOHATUAMMW: CAYYaNHbIMA ONbIT U CNyYanHoe
cobbITME, BEPOSATHOCTb C/IlY4AaMHOro CObObITUS; YMETb BbIYUCAATH
BEPOATHOCTb C  WCMONb30BaHMEM rpaduyeckux MeToaO0B;
NPUMEHATb GOPMY/ibl CNOXKEHUA U YMHOXEHUA BEPOATHOCTEMN,
KOMOWHaTOpHble GaKkTbl M GOPMYAbl NPU pPeELIeHUMM 3ajay;
OLLeHMBATb BEPOATHOCTM peanbHbiX COOLITUIA; 3HAKOMCTBO CO
CNy4yalHbIMW  BENMYMHAMMW;  YMEHMe

nPUBOAUTL NPUMEPbI

npoAaBaeHnMA 3aKOHa 6osnblWNX uYncen B npupoaHbIX U

O6LLI,eCTBeHHbIX ABNEHUAX
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- FTOTOBHOCTb BECTW COBMECTHYIO AeATeNbHOCTb B
MHTepecax rpaxaAaHCcKoro obuiecTsa, y4acTBoBaTb B
camoynpaBieHnn B obweobpasoBaTesibHOM
OpraHn3aunm 1 AeTCKO-IOHOLLEeCKMX OpraHU3aumnsx;
- YMeHMe B3auMMOAENCTBOBATb C COLMA/bHbIMU
MHCTUTYTaMM B COOTBETCTBMWU C UX OYHKLUMAMMU WM
Ha3HayeHuem;

- FOTOBHOCTb K TYMaHWTApPHOMW M BOJIOHTEPCKOM
NeATeNbHOCTY;

NaTPUOTUYECKOrOo BOCMUTAHUA:

- chOPMUPOBAHHOCTb POCCUMCKOM Tpa*KaaHCKOM
MOEHTUYHOCTU, NATPUOTU3MA, YBAXKEHUA K CBOEMY|
Hapoay, YyBCTBA OTBETCTBEHHOCTM nepes PoguHon,
ropAoCTM 33 CBOM Kpali, cBOto PoaunHy, cBOM A3bIK U
KYNbTYpY, npownoe n HacTosLllee
MHOroHauMoHanbHOro Hapoaa Poccuu;

- LUEHHOCTHOe OTHOLEHMEe K TOoCy[apCTBEHHbIM
CMMBOJIaM,  UCTOPUYECKOMY WU NPUPOSHOMY
Hacnegulo, NaMATHUMKAM, TpaguMuMsamM HapoaoB
Poccun, poctmxkeHmnam Poccumn B HayKe, UCKycCCTBe,
cnopTe, TEXHONOTUAX U TPYAE;

- naeriHana ybexxaeHHOCTb, TOTOBHOCTb K CYXKEHWUIO
n 3awmte OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyapby;

OCBOEHHble  Oby4YalWMMUCA  MeKNpeaMeTHble
MOHATUS W YHMBEpCa/bHble YyyebHble AencTBuA
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(perynatusHble, nosHaBaTesibHbIE,

KOMMYHUKaTUBHbIE);
cnocobHocTb

- nx MCcnoab30BaHUA B

no3HaBaTeIbHOM n cou,maanoﬁ NPaKTUKe,

FOTOBHOCTb K CAMOCTOATE/IbHOMY MAaHMPOBAHUIO U
OCYLLLECTB/IEHUIO

y4yebHol [eATeNIbHOCTY,

opraHusaumm  y4yebHoro  coTpygHuyectBa €
neaarormyeckMmm paboTHMKamMM U CBEPCTHUKAMMU, K
y4acTUIO B MOCTPOEHUMU MHAMBUAYANbHOM
0bpa3oBaTesibHOM TPAEKTOpPUY;

- OB/lafieHne HaBblKaMK y4ebHo-
NccneaoBaTes/IbCKOM, MPOEKTHOM U COLManbHOM

AEATENbHOCTU

OK 07 CopeinctBoBaTb
COXpaHEHWIO OKpYyrKatoLwem
cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HaHMA 06
M3MEHEHUN KNNMaATa,
NPUHLMNbI BepernnBoro
Npou3BoACTBa, 3PDEKTUBHO
eNCTBOBATb B YPE3BbIYAMHbIX
CUTyaumax

- HE MNPUHUMATDL ,C||e[;1CTBVIﬂ, npuHocAawmne Bpena

OKpYyrKatowen cpeae;

yMeTb  MPOrHO3MpoBaTb  HebNaronpuATHble

SKONOTrMYecKkne nocneacTsnsa npeanpuHUMaembix
\NencTBMM, NPeaoTBpPaLLATb UX;
- pPacWMpUTb ONbIT AEeATeNbHOCTU 3KOJIOrMYecKomn

HanpaB/1IEHHOCTU,

pa3pa6aTb|BaTb naaH peweHnA I'IpO6l'IEMbI C

YYETOM aHanM3a MMEIOWMUXCA MaTepuanbHbIX W
HemaTepuanbHbIX PECYPCOB;

OCyLWecCTBNATb u,eneHanpaBneHHbM NOUCK

nepeHoca cpeact8 M cnocoboB AencTsmus B

npodeccuoHanbHyto cpeay;

YMeTb ONepuMpoBaTb MOHATUAMMU: GYHKLMS,

yHKUMS,
WMHTerpan;

HenpepbIBHas

npousBoAHas, nepBoobpa3Hada, onpeaeneHHbIn

ymeTb HaxoauTb NpPOU3BOAHbIE 3/1€MEHTAPHDbIX

(byHI-(LI,MIZ, ncnonb3yAa CnpaBoYHble maTepuanbl; UccnenoBaTtb B
I'IpOCTGﬁLIJVIX CNy4anax dJYHKLI,MM Ha MOHOTOHHOCTb, HaXOoA4WUTb|

HanbonbluMe WM HaAMMEHbLUME 3HaYeHuA d)yHKLI'VI[/JI,' CTPOUTb,

Fpad)VIKVI MHOro4seHos C MCnosb3oBaHMeEm annaparta

MaTEMATUYECKOIO aHa/in3a, MNpPUMMEHATb NpPoun3BOoAHYHO TMpPU

peweHnun 3a4ad Ha ABUXEHUeE; pewaTtb MPAKTUKO-

OPWEHTUPOBAHHbIE 334aYM Ha HaubosNbliMe U HaUMeHbluue
3HAYEHMA, HA HAXOXAEHME NYTU, CKOPOCTU U YCKOPEHUS;
- YMeTb OnepupoBaTb MOHATUAMMU: ABUNKEHUE B MPOCTPAHCTBE,

I'IO,CI,O6HbIe d)l/lrypbl B MPOCTpPaHCTBE; UCMNO/b30BATb OTHOLWEHUNE
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- YMeTb NepeHOCUTb 3HAHWA B MO3HaBaTe/IbHYO U
NPaKTUYECKyto 061aCTU KU3HEeLeATeNbHOCTH;

- npeanaratb HOBble MPOEKTbl, OLEHNBATb UAEMN C
NO3MLUMUN HOBU3HbI, OPUTMHAIBHOCTU, NPAKTUYECKOM
3HAYMMOCTY;

- [aBaTb OLUEHKY HOBbIM CUTyaUMAM, BHOCMUT|
KOPPEKTMUBBI B OEATeNbHOCTb, OLUEHMBATb
COOTBETCTBME PE3Y/NbTaTOB LLENSIM

naowagen nosepxHocTer M obbemoB NOAOOHbLIX Guryp npwm
pelleHnn 3apay;

- YMeTb BbIYMCNATb FEOMETPUYECKME BeNUYUHbI (4AMHA, yron,
naowaap, o6bem, nAowWaAb  MNOBEPXHOCTM),  MCMOAb3yA
n3y4yeHHble GOpPMy/bl U METOAbI

MK!

B cootBetctBMM ¢ PIOC CMO 09.08.07, 15.02.12, 15.02.14,
15.02.07, 15.02.08, 23.02.07, 27.02.07, 38.02.01, 38.02.03.

1 MK ykasbiBatoTca B cooTsetcTBMmM ¢ PrOC CMNO peannsyemoit npodeccum / cneumanbHOCTH
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2. CTpyKTypa u copeprKaHue obweobpasoBatesibHOM ANCLUNIUHDI

2.1. O6vem gucuunanHbl U BUAbI yuebHoM paboTbli

Bupg yuebHoit paboTbl Ob6vem 6
yacax

O6bem obpasoBaTeNbHOM Nporpammbl AUCLUNIUHDI 340

B T.u.

OcHOBHOe coaeprKaHue 278

BT. Y.

TeopeTunyeckoe obyuyeHune 227

NpPaKTUYeCcKme 3aHATUA 38

KOHTPO/ibHaA paboTa 13

NpodeccnoHanbHO-OpUEeHTUPOBAHHOE CoAepKaHUE (coaepaHne 56

NPUKAAZHOro moayna)

BT. Y.

TeopeTuyeckoe obyyeHune 4

NPaKTUYEeCcKMe 3aHATUA 52

MpomeixyTouHasa aTtTrectauma (3K3ameH) 6
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2.2. TemaTHMuecKuii NNaH U cogep’KaHue AUCUUNIUHDI

CopeprkaHue yuebHoro matepmuana (ocHoBHoe 1 npodeccuoHanbHO-

HaumeHoBaHue pasaenos N O6bem dopmupyemble
OpPUEHTUPOBAHHOE), NabopaTOpHbIe U NPAKTUYECKUE 3aHATUA, NPUKNAAHON
M TeM Yacos KomneTeHuuu
moaynb (Npu Hannumum)
1 2 3 4
OcHOBHOe coaeprKaHue
Paspen 1. [osTtopeHue 20
Kypca MaTeMaTUKu
OCHOBHOM LWKO/Ibl
Tema 1.1 CopeprkaHue yyebHoro matepmana
Uenb n 33pa4n | basoBble 3HaHMA M YMEHMA NO MaTemaTUke B nNpodeccMoHanbHOM U B
MaTeMaTUKK npu | noBcegHEBHON AEATENIbHOCTY.
OCBOEHUW CNeunanbHOCTU | KombMHMPOBaAHHOE 3aHATME 2
Tema 1.2 CopeprkaHue yyebHoro matepuana
Yucna wn BbluMCcNeHUA. | [elcTBUS Hag NONOKUTENbHBIMU U OTPULATENbHBIMU YMCIAaMU, OObIKHOBEHHbIMMU OK-01, OK-02,
BbipaxkeHusa N | N AeCATUYHbIMMK APobAMMU. OK-03, OK-04,
npeobpasoBaHuA Jencteua co cteneHAMM, popMy bl COKPALLEHHOTO YMHOMKEHMUS. 2 OK-05, OK-06,
KombuHnpoBaHHOe 3aHATUE OK-07,
Tema 1.3. MNpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEPKaHUE (coaeprKaHue NPUKNA[HOro
feomeTpuma HA MNJIOCKOCTU moayns)
Buabl NAOCKMX GUryp M UX NaoLWaab.
MpaKTUKO-OpUEeHTUPOBAHHbIE 334341 B Kypce reoMeTpmn Ha MI0CKOCTU 2
MpaKTnyecKoe 3aHATHE
Tema 1.4 CoaeprkaHue yyebHoOro matepuana
MpoueHTHble BbluMcneHUA | MpocTble NPOLEHTbl, pa3Hble cnocobbl Ux BbluMcneHMA. CNOMKHbIe NPOLEHTbI
MpaKkTuyeckoe 3aHATUE 4

28




Tema 1.5 CopeprkaHue yuebHOro matepuana
YpaBHeHUA 1 HepaBeHCTBa | J/IMHelHble, KBaZpaTHble, 4PO6HO-NMHENHbIE YPaBHEHMA U HEPABEHCTBA
MpaKTUyeckoe 3aHATHE 2
Tema 1.6 CopeprkaHue yyebHOro matepmnana
Cuctembl ypaBHeHMM U | Cnocobbl pelleHns CUCTEM IMHENHbIX YpaBHEHUIA. MoHATUA: maTpuua 2x2 n 3x3,
HepaBeHCTB onpegenutens Mmatpuupl. Metog [laycca. CucTembl HENUMHENHbIX YPaBHEHWUM. 6
Cnctembl HepaBeHCTB
KombunHnpoBaHHOE 3aHATUE
Tema 1.7 CoaeprkaHue yyebHOro matepmana
BxogHOW KOHTPO/b BbluncneHna un npeobpasoBaHuA. YpaBHEHWA M HepaBeHCTBa. [eomeTpuAa Ha
NA0CKOCTH 2
KoHTponbHas paboTa
Paspgen 2 [Tllpamble u 20
NI0CKOCTH
NpocTpaHcTBe
Tema 2.1. CopeprkaHue yyebHoro matepuana
OcHoBHble noHATUA | NpegmeT cTepeomeTpun. OCHOBHblE MNOHATUA (TOYKa, MpPAMAn, MJOCKOCTb,
cTepeomeTpun. NpocTpaHcTBo). OCHOBHble  aKcMOMbl  cTepeomeTpuun.  [MepeceKkatowmecs, 2
PacnonoxeHune npAmbIX W | napannenbHble M CKpewmBawwmeca npamblie. [IpU3HakK UM CBOMCTBO
naocKocTen CKpelmnBatowmxca npAmMmbix. OCHOBHble NPOCTPaHCTBEHHbIE GUTYpbI. OK-01, OK-03,
KombunHnpoBaHHOE 3aHATUE OK-04, OK-07,
Tema 2.2. CoaeprkaHue yyebHOro matepmana
MapannenbHocTb nNpaAmblX, | MapannenbHble nNpAMas M naockocTb. Onpepenenuve. lMpusHak. CeolictBa (c
nPAMON W NAOCKOCTW, | fOKa3aTenbcTBOM). MapannenbHble naockocTu. Onpeaenerue. MpusHak. CBolcTBa
naockocTemn (c pokasatenbctBom). TeTpasgp W ero anemeHTbl. [apannenenunes u ero
anemeHTbl. CBOCTBA NPOTUBOMNOJIOXKHbIX FPAaHEN M ANaroHanen napanienennneaa. 6

MNocTpoeHune cevyeHnii. PelneHne 3aaau.

KOM6MHMpOBaHHOG 3aHATHNE

CopeprkaHue yyebHoro matepmana
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Tema 2.3.
MNepneHANKYNAPHOCTb
NPAMbIX, TPAMON M
NAOCKOCTH, NNOCKOCTEN

MepneHauKynapHble npsmble. [apannenbHble nNpAmble, NepneHAUKYyNspHble K
NAOCKOCTH. MNpr3HaK NepneHaNKYAAPHOCTU NPAMON M NNOCKOCTU. [JOKa3aTenbCTBO.
MepneHAMKYNAp UM HaKNOHHaA. [lepneHAMKynapHble NAOCKOCTU. [Mpu3HaK

nepneHauKyNApHOCTU NAoCKocTel. [loka3aTeNbCTeo.

PacctoaHuA B npocTpaHcTBe 2
KombunHupoBaHHOE 3aHATHE
Tema 2.4. CopepkaHue yuebHoro matepumana
Teopema ° TPEX'| Teopema o Tpex nepneHauKynapax. [JoKasaTenbcTBO. Yron mexgay npAMoi M
nepneHanKynapax MNOCKOCTBI0. YIoN MeXAy NAOCKOCTAMM 4
KombuHMpoBaHHOE 3aHATUE
Tema 2.5. MNpodeccmoHanbHO-OpUEHTUPOBAHHOE CoAepKaHue (coaep’KaHue NPUKNALHOrO
MapannenbHsble, mopaynsa)
nepneHauKynAapHble, Akcumombl  cTepeomeTpuun.  [epneHAUKYNAPHOCTb  NPAMOM M NAOCKOCTH,
CKpelmBatoLLmecs napannenbHocTb OBYX NPAMBIX, nepneHanKyNApHbIX NAOCKOCTH, 4
npAmMble nepneHaMKyNAPHOCTb NIOCKOCTEMN
MpakTnyeckoe 3aHATUE
Tema 2.6. CopaeprkaHue yyebHoOro matepmana
PeweHwne 3apay. NMpamble n | PacnosioXeHne NpAMbIX U NJAOCKOCTEN B npocTpaHcTee. NepneHaMKynspHOCTb U
NJI0OCKOCTM B MPOCTPAHCTBE | MapasiIe/IbHOCTb NPAMbIX U NN0CKocTeN. CKpeLLmBatoLmeca npamble
KoHTposibHas paboTa 2
Paspgen 3. KoopguHatbl u 16
BEKTOpPbI
Tema 3.1 CoaeprkaHue yyebHoOro matepmana OK-02, OK-03,
[lekapToBbl KOOpAMHaTbl B | [lekapToBbl KOOPAWHATLI B MPOCTpaHCcTBe. [MpocTeiume 3afayM B KOOPAMHATAX. OK-04, OK-07,
npoctpaHcTee. PaccToAaHne | PaccToAHMe mexay ABYMA TOYKaMU, KOOPANHATLI cepeanHbl OTpe3Ka 4

MeXay ABYMA TOYKaMMU.
KoopaunHatbl  cepeguHbl

oTpeska

KombunHnpoBaHHOE 3aHATUE
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Tema 3.2

BeKTopbl B NpocTpaHcTBe.
Yron mexnay BeKTopamu.
CkanapHoe npousseneHue

CopeprkaHue yuebHOro matepuana

BeKToOpbl B NpOCTpaHCTBe. CnorKeHune u BbluMTaHUE BEKTOpPOB. YMHOXeHne BEKTOpa
Ha 4ucno. KomnnaHaprle BEKTOpPbI. CKaJ'IFIpHOE npomn3dsegeHmne BEKTOPOB.
PasnoxeHue BeKTOpa No Tpem HEKOMIMAAHAPHbIM BeKTOpam. KoopanHaTbl BEKTOpPa,

BEKTOPOB CKanApHoe npounsseaeHne BEKTOPOB B KOOPAMHATAX, YTON MeXAY BEKTOpPaMM, yron 6
MeXAY NPAMOI N NAOCKOCTbIO, Yroa MeXAY NJOCKOCTAMU. YpaBHEHME NAOCKOCTU.
FeomeTpuyeckunii cmbicn onpegenmtens 2x2
KombuHnpoBaHHOe 3aHATUE
Tema 3.3 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaep)KaHue NPUKNALHOTO
MpaKTuKo- mopaynsa)
OpMEeHTUPOBaHHbIe 334341 | KoOpANHATHAA NIOCKOCTb. BbluMCneHMe paccTOAHUIA U NAOWAAEeN Ha NAOCKOCTM.
Ha KOOPANHATHOM | KoanyecTBeHHbIe pacyeTbl 4
NA0CKOCTH MpaKkTuyeckoe 3aHATUE
Tema 3.4 CopeprkaHue yyebHOro matepmana
PeweHwue 3aga4. | [lekapToBbl KOOPAMHATLI B NpOCTpaHCTBe. BekTopbl B npocTpaHcTBe. CloxKeHue 1
KoopguHaTbl n BeKTopbl BblUMTaHWE BEKTOPOB. YMHOXeHMe BEeKTopa Ha uncno. KomniaHapHble BEKTOPbI.
CkanapHoe npousBedeHMe BeKTOpoB. Pa3noxeHwe BeKTopa Mo  Tpem
HeKOMMNaHapHbIM BeKTopam. MpocTeiwmne 3agaum B KoopauHatax. KoopauHarel
BEKTOPA, pacCToAHME MeXKAy TOYKaMU, KOOPAUHATbI CepeanHbl OTPE3Ka, CKanapHoe
npousseseHne BEKTOPOB B KOOPAMHATAX, Yro/l MeXAy BEeKTOpamu, Yyron mexay 2
NPAMOM U NNOCKOCTbIO, Yroa MeXay NN0CKOCTAMM
KoHTponbHasa paboTa
Pasgen 4. OcHoBblI 40 OK-01, OK-02,
TPUrOHOMETPUMN. OK-03, OK-04,
TpuroHometpuyeckue OK-05, OK-06,
dyHKUUKU OK-07,
Tema 4.1 CopeprkaHue yyebHOro matepmana
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TpuroHomeTpuyeckme
bYHKLMM  NPOM3BO/IBHOIO
yrna, umcna. PaguaHHaa u
rpagycHaa mepa yrna

PaamaHHaa mepa yrna. [TOBOPOT TOUKM BOKPYr Hayana KoopauHat. OnpeaeneHuve
CMHYCa, KOCMHYCa, TaHreHca M KoTaHreHca. 3HaKW CUHYCa, KOCUHYCA, TaHreHca u
KOTaHreHca no 4eTBepTaAM. 3aBUCUMOCTb MeXKAY CUHYCOM, KOCUHYCOM, TAHFEHCOM U
KOTaHreHcoM OZHOro M TOrO e yraa

KombuHMpoBaHHOE 3aHATUE

Tema 4.2

OcHoBHblE
TPUTOHOMETPUYECKME
TOMAECTBa.

dopmynbl npuseneHns

CoaepskaHue yuebHOro matepuana

TpuroHomeTpuueckne Toxaectsa. CMHYC, KOCMHYC, TAHTEHC M KOTAHFEHC YI/I0B Ol U -
o. Popmynbl NpuBeaeHUA

KombunHupoBaHHOE 3aHATHE

Tema 4.3

CUMHYC, KOCWUHYC, TaHreHc
CYMMbl U PasHOCTU ABYX
yrnos

CMHYC 1 KOCUHYC A,BONHOIO
yrna. dopmynbl
NONOBUHHOIO yrna

CoaepskaHue yuebHOro matepuana

Cymma u pa3HOCTb cuMHycoB. CymmMa M pa3HOCTb KOCUHYCOB. CMHYC M KOCWMHYC
AoiiHoro yrna. ®opmynbl  nonoBuMHHOro yraa. [peobpasoBaHna CymMmbl
TPUTOHOMETPUYECKUX OYHKUMIN B NPOU3BEAEHME M MPOU3BEAEHMA B CYMMY.
BbiparkeHne TPUTOHOMETPUYECKUX YHKUMI Yepe3 TaHreHC MONOBUHHOTO
aprymeHTa. NMpeobpas3oBaHMA NPOCTENLLNX TPUTOHOMETPUYECKUX BbIPAXKEHUN

KOM6MHMpOBaHHOG 3aHATHNE

Tema 4.4
®PyYHKUMM, WX CBOWCTBA.

CopeprkaHue yyebHoro matepmana

O6nactb onpeaeneHna U MHOMXKECTBO 3HauyeHU PpyHKUMN. YETHOCTb, HEYETHOCTD,

Cnocobbl 3afaHunA | NnepnoanYHOCTb GyHKUMIA. Cnocobbl 3a4aHMA GyHKLUNIA

GYHKUNI KombunHupoBaHHOE 3aHATHE

Tema 4.5 CopaeprkaHue yyebHoro matepuana

TpuroHomeTpuyeckme O6nactb onpeaeneHna U MHOMKECTBO 3HAYEHWUI TPUFOHOMETPUYECKUX PYHKUMUNA.

bYHKLUMKN, UX CBOWMCTBA M

YETHOCTb, HEYETHOCTb, MEPUOANYHOCTb TPUFOHOMETPUYECKUX PYyHKUMIN. CBOMCTBA U

rpadukm rpaduKkmM GYHKUMN Yy = coS X, Y =sin X, y = tg x, y = ctg x.
KombuHmnpoBaHHOe 3aHATHE.

Tema 4.6 CopepkaHue yyebHoOro matepumana

MpeobpasoBaHue CxaTue u pacTaxeHue rpadmMKoB TPUTOHOMETPUYECKUX PYHKLUMIA.

rpadmkos Mpeobpa3oBaHue rpadMKoOB TPUFOHOMETPUYECKUX DYHKLMNI
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TPUTOHOMETPUYECKMX MpaKTnyeckoe 3aHATUE

dYHKUMI

Tema 4.7 NpodeccMoHanbHO-OPUEHTUPOBAHHOE COAEpP}KaHUE (coaeprKaHue NPUKNAZHOro
OnucaHue moayna)

NPOW3BOACTBEHHbIX
npoueccos ¢ MNOMOLbIO
rpadmkoB GyHKLMN

Mcnonb3oBaHUe CBOMCTB TPUFOHOMETPUYECKUX PYHKUMIN B NpodecCUOoHanbHbIX
3afavax

lNpaKkTHnyecKkoe 3aHATUE

Tema 4.8 CopeprkaHue yyebHoro matepmana
ObpaTtHble Ob6paTHble TpMroHomeTpuyeckue pyHKLMKU. Ux cBoiicTBa U rpadmKu
TPUTOHOMETpUYECKMEe
KombuHMpoBaHHOE 3aHATUE
dYHKUMM
Tema 4.9 CopeprkaHue yyebHoro matepuana
TpuroHomeTpuyeckme YpaBHeHMe cos X = a. YpaBHeHMe sin X = a. YpaBHeHMe tg X = a, ctg X = a. PeweHue

YpaBHEHNA N HEPABEHCTBA

TPUTOHOMETPUYECKUX YpPaBHeEHMM OCHOBHbIX TUNOB: npocrenwmne
TPUTOHOMETPUYECKME YpPaBHEHMA, CBOAAWMECA K KBaApaTHbIM, pellaemble
PA3N0XKEHMEM Ha MHOMXUTENN, OLHOPOAHbIE.

MpocTenwmne TPUroHOMETPUYECKME HEPABEHCTBA

KombuHMpoBaHHOE 3aHATHE.

Tema 4.10 CoaeprkaHue yyebHOro matepmana

Cuctembl Cuctembl NPOCTENLINX TPUTOHOMETPUYECKMX YPABHEHMI
TPUTOHOMETPUYECKMX KomburHnpoBaHHOe 3aHATME

YPaBHEHN

Tema 4.11 CopeprkaHue yyebHOro matepmana

PeweHne 3agady. OCHOB®I

MpeobpasoBaHue TPUFOHOMETPUYECKUX BbIPaXKEHUN. PeweHune

TPUTOHOMETPUN. TPUTOHOMETPUYECKUX YPAaBHEHWN U HEPABEHCTB B TOM YMC/Ee C UCMONb30BaHMEM
TpuroHomeTpuyeckme CBOMCTB QYHKUMN.

dYHKUMM KoHTposbHas paboTa

Paspgen 5.

KomnneKcHble uncna
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Tema 5.1 CopeprkaHue yuebHOro matepuana
KomnneKcHble yncna MoHATME KomnneKcHoro uymcna. ConpsrKeHHble KOMMAEKCHble 4ncaa, Moayib U
APryMeHT KOMIMJIEKCHOro umcna. dopma 3anucM  KOMMAEKCHOTOo  4ucia 4
(reomeTpuyeckan, TpuroHomeTpuuyeckan, anrebpaunyeckasn). ApudmeTnyeckue
AENCTBUA C KOMMNIEKCHBIMM YUCTAMM
KomburHnpoBaHHOe 3aHATME
Tema 5.2 CopepkaHue yyebHoOro matepumana
MNpumeHeHue BbinonHeHWe pacyeTtoB C NOMOLLbIO  KOMMAEKCHbIX uucen. [pumepsl
KOMMJIEKCHbIX Yncen MCNO/b30BaHMA KOMMJIEKCHbIX Yncen 4
MpakTnyeckoe 3aHATUE
Paspen 6. lMpoussogHan 40
yHKUuUKN, ee npumeHeHue
Tema 6.1 CopeprkaHue yyebHoro matepuana
MoHATME  npou3BOAHOM. | OnpeaeneHne YMCAOBOM NOCNeA0BaTeNbHOCTU U cnocobbl ee 3agaHuns. CBolCTBa
dopmynbl M NpaBuaa | YMCNOBbIX MocnegoBaTenbHocTen. OnpeaeneHve npegena nocaefoBaTeIbHOCTU.
andodepeHUnpoBaHma BbluncneHne npepenoB  nocnegosatesnbHocTen.  [peaen  GyHKUMM  Ha 2
6eckoHeuHocTh. Mpegen dyHKUUK B TouKe. MpupalleHme aprymeHTa. MpupalleHuve OK-01, OK-02,
byHKUMKW. 3apaun, npuBoAAlMe K MNOHATUIO npou3BogHon. OnpeaeneHue OK-03, OK-04,
NpPoOn3BOAHON. ANTOPUTM OTbICKAHMA NPOM3BOAHOM OK-05, OK-06,
KomburHmnpoBaHHOe 3aHATME OK-07,
Tema 6.2 CopneprKaHue yyebHOro matepmana
MpoussogHble cymmbl, | Gopmynbl anddepeHumposaHums. NMpasuna gupdepeHUNpoBaHUA 6
pasHoCTU npowussBeaeHusn, | KoMbUHMPOBAHHOE 3aHATUE
YyacTHOro
Tema 6.3 CoaeprkaHue yyebHoOro matepmana
MpoussogHble OnpegeneHne cnoxxHon GyHKUMK. NPoM3BOAHAA TPUTOHOMETPUYECKUX DYHKLUMNA.
TPUTOHOMETPUYECKMX Mpoun3BogHasA CNOXKHOM GYHKLMM
KombuHnpoBaHHOE 3aHATUE 6
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byHKUMn.  MpounsBoaHas
CNOXKHOM PYHKUMMU

Tema 6.4

MNoHAaTne o]
HEeNpepbIBHOCTU GYHKUUN.
MeTog, HTepBanos

CoaepraHue yyebHoro matepmana

MoHATne HenpepbliBHOM GyHKLUMK. CBOMCTBA HENpepbiBHOM GyHKUUMK. CBA3b Mexay
HenpepbIBHOCTbIO U AnddepeHUMpyemMocTblo  GYHKLUMM B TOYKe. ANropuTm
peleHna HepaBeHCTB MeTO40M MHTEPBaoB

KombuHMpoBaHHOE 3aHATUE

Tema 6.5 CoaeprkaHue yyebHOro matepmana
FeomeTpuyecknin N | FeomeTpuyecKMii CMbICT NPOU3BOAHOW GYHKUMM — yrnosok KosdoduumeHT
dunsnueckmnm CMbICN | KacaTenbHOM K rpadmky GyHKUMKM B TOYKe. YpaBHEHMEe KacaTesbHOM K rpaduky
npon3BoAHOM OYHKUMN. ANTOpUTM COCTaBNEHMA YPaBHEHWUA KacaTes/lbHOM K rpadumky ¢yHKUMM
y=f(x)
KombuHnpoBaHHOe 3aHATUE
Tema 6.6 CopepkaHue yyuebHOro matepumana
®dur3myeckunit CMbIC | ®U3NYECKUI (MEXaHMYECKMIA) CMbIC MPOU3BOAHOM — MIHOBEHHAA CKOPOCTb B
NpPOV3BOAHOM B | MOMeHT BpemeHn t: v=S"' (t)

npodeccnoHanbHbIX
3ajayax

npaKTVILIeCKOE 3aHATHUE

Tema 6.7
MOHOTOHHOCTb  GYHKLUMN.
TO4YKM aKCTpemyma

CopeprkaHue yyebHoro matepmana

Bo3pactaHne M ybbiBaHWE YHKUMM, COOTBETCTBME BO3PACTaHMA M ybObiBaHUA
GYHKLUMM  3HAKy npousBoAHOM. [loHATME NPOM3BOAHOM BbICWErO MOPAAKA,
COOTBETCTBME 3HAKa BTOPOM NPOU3BOAHOM BbIMYKAOCTU (BOrHYTOCTU) GYHKUMM Ha
oTpeske. 3afiayM Ha MaAKCUMYM U MUHUMYM. [OHATME acMMNTOTbI, cNocobbl ux
onpeaeneHna. ANroputMm uccnefoBaHmMa GYHKUMKM M NOCTPOEHMA ee rpaduKa c
NoOMOLLbi0 NPOoM3BOAHON. ApobHO-ANHENHAn GYHKLUMUA

KombunHupoBaHHOE 3aHATHE

Tema 6.8

CopepkaHue yuebHoOro matepumana

WccnepoBaHue GpyHKLMM HA MOHOTOHHOCTb M NOCTPOEHUE rPadUKOB.
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UccnepoBaHue PpyHKUMN U | KOMBUHMPOBaAHHOE 3aHATUE 4
noctpoeHue rpadmKkos
Tema 6.9 Haunbonbluee u | CoaepkaHue yyuebHoro marepumana
HaMMmeHbllee  3Ha4vyeHuA | HaxoxaeHne Hambonbwero M HaumMeHbLUero 3HayYeHui ¢GyHKUMA, NOCTpoeHue
dYHKUMM rpapuKoB MHOFOY/IEHOB C MCNOJIb30OBaHMEM anmnapaTta MaTeMaTUYeCKOro aHans3a 2
KomburHnpoBaHHOe 3aHATME
Tema 6.10 MpodeccnoHaNnbHO-OpUEHTUPOBAHHOE CoAepXKaHue (cogeprKaHue NPUKNALHOro
HaxoxgeHwne mopaynsa)
ONTUMaIbHOro pesysbTata | HaumeHblee 1 Hanbonbllee 3HaYeHUE DYHKLNM 6
C NOMOLLbIO NMPOM3BOAHOM | [paKTUUYECKoe 3aHATUE
B MNPAKTMYECKMX 3a4a4ax
Tema 6.11 CopeprkaHue yyebHoro matepuana
PeweHne 3aga4. | dopmynbl M Npasmna gupdepeHunpoBanma. NUccnegoBaHue GyHKUMN C MOMOLLBIO
MpownssogHaa byHKUUK, ee | Nnpon3BogHON. Hanbonbliee 1 HaMMeHbLIee 3HaYeHNA GYHKLUU 2
npuMeHeHune KoHTponbHas paboTa
Paspen?. 46
MHoOrorpaHHMKM M Tena
BpaweHua
Tema 7.1 CoaeprkaHue yyebHOro matepmana
BepwwHbl, pebpa, rpaHu | MoHATUE MHOrorpaHHuMKa. Ero anemeHTbl: BeplumHbl, pebpa, rpaHu. JuaroHans. OK-01, OK-02,
MHOrorpaHHuKa CeyeHwue. BbinyKnble N HEBbINYK/ble MHOTOFPAHHUKN OK-03, OK-04,
KombunHnpoBaHHOE 3aHATUE 2 OK-05, OK-06,
Tema 7.2 CopepskaHue yuebHOro matepuana OK-07,
Mpusma, ee | NoHAaTMe npusmbl. Ee ocHoBaHWA M GOKOBble rpaHW. BbicoTa npuambl. Mpamasa u
COCTaBNANOLWMNE, CeYvyeHue. | HaKAoHHaA npuama. MpasuabHas npusma. Ee ceyeHune
Mpamaa u npaBunbHaa | KoMBUMHMPOBAHHOE 3aHATUE 2
NpPU3Mbl
Tema 7.3 CoaeprkaHue yyebHoOro matepmana
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Mapannenenuneg, Ky6.

Mapannenenunesn, CBOMCTBA MPAMOYrO/IbHOrO napannenenunega, Kyb. CeyeHue

CeueHue Kyb6a, | Kyba, napannenenunesa

napannenenuneaa KombunHupoBaHHOE 3aHATUE

Tema 7.4 CopaeprKaHue yyebHoOro matepmnana

Mupamnaa, ee | Mnupammaga n ee anemeHTbl. CeyeHne numpamuapl. [lpaBunbHaa nuMpammaa.

COCTaBAAIOWME, CEYEHME.
MpaBunbHas  NUpammaa.
YceueHHasa nMpammaa

YceueHHasa nnpamumaa

KOM6MHMpOBaHHOG 3aHATUE

Tema 7.5

CopeprkaHue yyebHoro matepmana

bokoBas 7 nosnHasa | Maowasnb 60KOBOM M NONHOM NOBEPXHOCTM NPU3MbI, TMPAMUAbI
NoOBEPXHOCTb npusmsbl, | KombMHMpoOBaHHOE 3aHATME

nupamumabl

Tema 7.6 CopeprkaHue yyebHoro matepuana

CummeTpun B Kybe,
napannenenunege,
npusme, Nnupammae

CMMMETPUA OTHOCUTENbHO TOYKM, MPAMON, NAOCKOCTU. CummeTpua B Kybe,
napannenenuneae, Npusme, nupamuae

KOM6MHMpOBaHHOG 3aHATHNE

Tema 7.7
Mpumepbl CUMMETPUA B

MpodeccMoHanbHO-OpUEHTUPOBAHHOE CoAepIKaHue (coaepKaHue NPUKNAAHOrO
mopayna)

npodeccun CvummeTpumA B NPUPOAE, apPXUTEKTYpPE, TEXHUKE, B BbITy
MpaKTMyecKoe 3aHATHE
Tema 7.8 CoaeprkaHue yyebHOro matepmana

MpaBunbHbIE

NoHATUME NPaBUABHOIO MHOTOrpaHHMKa. CsolicTBa npaBuUIbHbIX MHOTOrpaHHNUKOB

MHOFOrPaHHUKM, nx | MpaKTrMyeckoe 3aHATHNE

CBOWCTBA

Tema 7.9 CopeprkaHue yyebHOro matepmana

Unnnnap, ero | UunuHap v ero anemeHtbl. CeyeHne umnnHapa (napannenbHoe OCHOBAHWUIO U OCK).

coctasnawwme. CeyeHue
UMANHAPA

PasBepTKa uMAMHApa

KOM6MHMpOBaHHOG 3aHATHNE
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Tema 7.10
KoHyc, ero coctasnstowme.
CeueHue KOHyca

MNpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaepKaHue NPUKNAAHOrO
moaynsa)

KoHyc 1 ero anemeHTbl. CeyeHne KoHyca (MapannenbHoe OCHOBaHMIO U Mpoxoasliee
yepes BepPLUMHY), KOHUYECKNE ceYeHMA. Pa3BepTKa KOHyca

KombuHMpoBaHHOE 3aHATUE

Tema 7.11 CoaeprkaHue yyebHOro matepmana

YceuyeHHbIl KOHYC. | YceyeHHbIN KoHyc. Ero o6pasytowan un Bbicota. CevyeHune yce4eHHOro KoHyca
CeyeHue yceyeHHoro | KombuHMpoBaHHOE 3aHATUE

KOHyca

Tema 7.12 CoaeprkaHue yyebHOro matepmana

Wap v cdepa, nx cevyeHua

Wap n chdepa. BsaumHoe pacnonoxkeHne cdepbl M naockoctn. CeyeHne wapa,
codepbl

KombuHMpoBaHHOE 3aHATUE

Tema 7.13

MoHsaTne 06 obbveme Tena.
OTHoweHune ob6bemos
noAo6HbIX Ten

CoaepskaHue yuebHOro matepuana

MoHAaTMe 06 obbeme Tena. O6bem Kyba M NpAMOYronbHOro napannenenvnesa.
O6bem npuambl UM umamHgpa. OTHoweHne o06bemoB NOAO6HbLIX  Ten.
FeoMeTpUYECKKnit CMbIiCn onpeaenntens 3-ro nopsaaka

KombuHMpoBaHHOE 3aHATUE

Tema 7.14
O6bembl " naowaamn
NOBEPXHOCTEN Ten

CopepkaHue yyebHoOro matepumana

O6Bbembl NUpammabl n KoHyca. O6bem wWwapa. Maowaam NnoBepxHocTeNn Ten

KOM6MHMpOBaHHOG 3aHATHNE

Tema 7.15
KombuHauum
MHOTOrPaHHUKOB U Ten

CopeprkaHue yyebHoro matepmana

KombuHaumm reomeTpuyeckumx Ten

MNpakTnyeckoe 3aHATUE

BpaLLeHuA
Tema 7.16 CopneprKaHue yyuebHoOro matepmnana
feomeTpuyeckue Ncnonb3oBaHWe KOMOWMHALMI MHOFOFPaHHWKOB M Ten BpaleHMAa B MPaKTUKO-

KOM6VIHaLI,VIVI Ha NpPaKTUKe

OPUEHTMPOBAHHbIX 3aa4ax
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MpaKTMyecKoe 3aHATUE 4
Tema 7.17 CopaeprkaHue yyebHOro matepmana
PeweHwne 3a4a4. | O6bemMbl M NAOLWAAN NOBEPXHOCTM MHOTOrPAaHHMKOB U Te BpaLeHua
MHororpaHHUKM 1 Tena | KoHTposibHasa paboTta 2
BpaLeHunn
Paspen 8. 14
MNepBoo6pa3sHan
$YyHKUMK, ee NnpUMeHeHue
OK-01, OK-02,
Tema 8.1 CopeprkaHue yyebHOro matepuana
MepsoobpasHaa dyHKUMK. | 3ag4a4a O BOCCTAHOB/AEHUM 3aKOHA ABWMMKEHWMA MO M3BECTHOM CKOpOCTW. loHATME 8:22' gig:
Mpasuna HaxoXAeHUA | HTerpupoBaHma. O3HAKOMIIEHWE C MOHATUEM MHTEerpana u nepBoobpasHomn ans -OK' 07- ’
nepsoobpasHbIx dyHKumn y=f(x). PeweHne 3aga4 Ha cBA3b NepBOObOpPa3HON M ee NMPOU3BOAHOM, o
BbluMC/IeHMEe nepBoobpasHON AnAa AaHHOW ¢yHKuuu. Tabauua dopmyn ana
HaxoXAeHnA nepBoobpasHbiX. M3ydeHWe npaBmaa BbIMUCAEHNS NepBOOOpPa3HOM 2
KombunHupoBaHHOEe 3aHATHE
Tema 8.2 CopaeprkaHue yyebHoOro matepmana
Mnowasb KPMBONMHENHOM | 3a4aun, NPUBOAALLME K MOHATUIO ONPeAeNeHHOro MHTerpana — O BbIYUCAEHUMU
Tpaneumu. dopmyna | nnowaanm KpPUBOAMHENHOW Tpaneumm, O nNepemMeleHnun Touku. [loHAaTMe
HbtoToHa — NlenbHuMua onpegenéHHoro  MHTerpana. feomeTpuyeckuii n  GU3MYECKUIA  CMbICA
onpegeneHHoro uHTerpana. Popmyna HototoHa— JlenbHMUa 2
KomburHnpoBaHHOe 3aHATME
Tema 8.3 CopaeprkaHue yyebHoro matepuana
HeonpegeneHHbIN n | MoHATHE HeonpeaeNeHHOro UHTerpana
onpeaeneHHbINn KomburHnpoBaHHOe 3aHATME 2
MHTerpanbl
Tema 8.4 CopeprkaHue yyebHoro matepuana
MNoHAaTne 06 | FeomeTpMYECKM CMbICA ONpeaeIeHHOro UHTerpana
onpepeneHHOM uHTerpane | KombuHMposaHHOe 3aHATME 2
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KaK naowaam
KPMBONMHEMHOW Tpaneumm

Tema 8.5
OnpeaeneHHblA UHTErpan

MpodeccmoHanbHO-OpUEHTUPOBAHHOE CoAeprKaHue (coaep)kaHue NPUKNALHOrO
moayna)

B YKU3HMU FeomeTpuyeckMi CMbICA onpeaeneHHoro wuHrterpana. dPopmyna HoloToHa -
NenbHnua.
PeweHwne 3agay Ha NnpMeHeHWe MHTerpana AnA Bbl4NCNeHUA GU3NYECKUX BEINYMH
W naouwagen 4
MpaKTuyeckoe 3aHATUE
Tema 8.6 CoaeprkaHue yyebHOro matepmana
PeweHwne 3afay. | MepBoobpasHasa GyHKumMK. NpaBuna HaxoxaeHUA nepBoobpasHbix. Ee npumeHeHne
NepsoobpasHaa GyHKUMK, | KoHTpoNbHaA paboTa 2
ee NpMmeHeHune
Paspgen 9. 18
CreneHu 7] KOpPHMW.
CreneHHana pyHKUMA
Tema 9.1 CopeprkaHue yyebHoro matepuana
CreneHHaa ¢YHKUMA, ee | MoHATMe KOPHA N-Oif CTeneHn U3 AeiCTBUTENbHOMO Yncna. PyHKumn y = Vx ux
CBOWCTBA cBoiicTBa U rpadmkun. CBOMCTBA KOPHSA N-0I CTENEHMU
KoMBUHMpOBaHHOE 3aHATHE 4 OK-01, OK-02,
Tema 9.2 CoaeprkaHue yyebHoOro matepmana _ OK-03, OK-04,
MpeobpazoBaHue MpeobpasoBaHMe MppaLMOHANbHbIX BblPaXKEHWUN OK-05, OK-07
BbIPaXEHUIN C KOPHAMM N- | KOMBUHMpPOBAHHOE 3aHATHE 4
Ol cTeneHu
Tema 9.3 CopeprkaHue yyebHOro matepmana
CsoictBa cTeneHu C | MoHAaTHe cTeneHu ¢ NtobbiM paLMOHanbHbIM NOKa3aTenem. CteneHHble GyHKUMU, UX
pauMoHaNbHbIM M | cBOMUCTBA U rpaduKu
AENCTBUTENbHbBIM KombuHMpoBaHHOE 3aHATUE 2

NOKa3saTtenamm
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Tema 9.4
PeweHune
MPPaLMOHA/IbHbIX

CopeprkaHue yuebHOro matepuana

PaBHOCUNbHOCTb MPPALMOHANbHbBIX YpPaBHEHUI M HepaBeHCTB. MeToapl WX

pelleHus. PelwleHne nppaumoHanbHbIX YPaBHEHUN U HEPABEHCTB

ypaBHEHUI U HepaBeHCTB | KombMHMpPOBaHHOE 3aHATUE 6
Tema 9.5 CoaeprkaHue yyebHOro matepmana
CreneHu " KOpHW. | OnpeaeneHne crteneHHon ¢yHKuMK. Mcnonb3oBaHWe ee CBOWMCTB NPU peLleHUM
CreneHHas ¢pyHKUMA YPaBHEHWUI U HEPABEHCTB 2
KoHTponbHan paboTa
Paspen 10. 18
MokasatenbHana pyHKUUA
Tema 10.1 CopaeprKaHue yyebHoOro matepuana
MokasatenbHaa ¢yHKUMA, | CTeneHb C  NPOU3BONbHLIM  AEUCTBUTENbHBIM MOKasaTenem. OnpeaeneHune
ee CBOICTBa noKasaTenbHol ¢GyHKUUKM, ee CBOMCTBA WU rpadmK. 3HAKOMCTBO C NMPUMEHEHUEM
noKasaTtenbHol pyHKUMKN. PelleHne noKasaTenbHbIX YypaBHEHUA GYHKLMOHANbHO-
rpapuyeckmMm metTogom 4
KomburHnpoBaHHOe 3aHATME
Tema 10.2 CopeprkaHue yyebHOro matepuana
PeweHne noKasaTesibHbIX | PelweHMe NOKa3aTeNbHbIX YPaBHEHUA METOAOM YpPaBHMBAHUA MNOKasaTeseln, OK-01, 0k-02,
YPaBHEHUIM N HEPABEHCTB | MeTOAOM BBeAEHUs HOBOM NepemMeHHON, GyHKLMOHANbHO-TPadUUYECKMM METOL0M. OK-03, OK-04,
PelweHne nokasaTeNbHbIX HEPABEHCTB 8 OR-05, OR-07
MpaKTnyecKoe 3aHATHE
Tema 10.3 CoaeprkaHue yyebHOro matepmana
Cuctembl MokasaTesnbHbIX | PeweHne cuctem noKasaTesibHbIX YPaBHEHW
YpaBHEHUM KomburHnpoBaHHOe 3aHATME 4
Tema 10.4 CopeprkaHue yyebHOro matepmana
PeweHwne 3afay. | PeweHne noOKasaTeNbHbIX YPaBHEHUIA METOA4O0M YpPaBHMBAHMA MOKasaTenem u
MokasaTtenbHaa GyHKLMA MEeTO40M BBEAEHMA HOBOM NepemeHHON. PelleHne nokasaTeibHbIX HEPABEHCTB
KoHTponbHasn paboTa 2
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Paspen 11. Jlorapuombl. 30

Norapupmunueckan

$yHKuMA

Tema 11.1 CopaeprKaHue yyebHoOro matepmana

Norapuém yncna. | Jlorapnom yncna. lecaTMyHbln M HAaTYPaNbHbIN norapudmsl, YNCNO e

AecaTnyHbIn N | KombMHMpoBaHHOE 3aHATUE

HaTypa/ibHblA norapudpmsl, 4

yucno e

Tema 11.2 CopeprkaHue yyebHoOro matepmana

CeolicTBa norapuédmos. | CeolicTea norapudmos. Onepaumnsa norapudMmmpoBaHus.

Onepauyus KomburHnpoBaHHOe 3aHATME 6

norapnémmpoBaHua

Tema 11.3 CopeprkaHue yyebHoro matepmana

Norapuémmnyeckas Norapuédmmnyeckana pyHKLMA U ee CBOICTBA

dYHKUMA, ee CBOMCTBA KomburHnpoBaHHOe 3aHATME 4

Tema 11.4 CopeprkaHue yyebHOro matepmana

PeweHwve MoHATMe norapudmuyeckoro ypaBHeHusa. Onepauma noTeHUMpoBaHMA. Tpwu

norapudmuyeckmx OCHOBHbIX METoZa peLlleHns NIorapuPMUUYEcKkmUx ypaBHEHWUM: (YHKUMOHAIbHO-

YPaBHEHWI N HEPABEHCTB | rpaduueckuii, MeTod NOTEHLMPOBAHUA, METOJ, BBEAEHMA HOBOW MNepemMeHHO.
JNorapudmmnueckme HepaBeHCTBa 8
KombunHnpoBaHHOE 3aHATUE

Tema 11.5 CopaeprKaHue yyebHoOro matepmana

Cucrtembl ANropuTM peleHna CUCTeEMbl YpPaBHEHWIN. PaBHOCWMIbHOCTb NorapuPmmnyeckmx

norapnommyeckux YPaBHEHWUIN N HEPABEHCTB

ypaBHEHMWIA KoMBuHMpOBaHHOE 3aHATHE 2

Tema 11.6 MpodeccnoHaNnbHO-OpUEHTUPOBAHHOE COoAEepPXKaHUe (coaeprKaHue NPUKNALHOTO

Norapudmbl B npupoae v | moayns)

TEXHUKE MpumeHeHne norapudma. Jlorapubdmmyeckaa cnupanb B npupoge. Ee
MaTemaTUYeCKne CBOMCTBA 4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07,
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MpakTnyeckoe 3aHATUE

Tema 11.7 CopaeprkaHue yyebHOro matepmana
PeweHune 3a4ad. | lorapudmuyeckan pyHKUMA. PelieHne npocTerwmnx norapudpmmnyeckmx ypasHeHnm
Norapuomsl. KoHTponbHas paboTa 2
Norapuémmnyeckasn
dYHKUMA
Paspen 12. 10
MHoxecTBa. OnemeHTbI
Teopuu rpados
Tema 12.1 CopeprkaHue yyebHOro matepuana
MHoecTBa NMoHATHMe mHOXKecTBa. NoamHoXecTBO. Onepaummn ¢ MHOXKeCcTBamMmu
KombunHnpoBaHHOE 3aHATUE 2
Tema 12.2 MNpodeccMoHanbHO-OpUEHTUPOBAHHOE COAEpPKaHUE (coaeprKaHue NPUKNA[HOro
Onepaumn c MHOXecTBaMu | moaynsA)
Onepauunm c mHOXecTBamun. PelleHne npmKnagHbix 3aga4
MpaKkTUyeckoe 3aHATUE 2
Tema 12.3 CopeprkaHue yyebHOro matepuana
lpadbl MoHATMe rpada. CBA3HbIM rpad, AepeBo, UMK rpad Ha NIOCKOCTH
MpakTnueckana pabota 4
Tema 12.4 CopaeprkaHue yyebHoro matepuana
PeweHne 3aga4. | Onepaumnm ¢ MHoxecTBamn. OnmMcaHMe peasbHbIX CUTyaLMn C MOMOLLbIO MHOMECTB.
MHoxectBa, Mpadbl 1 unx | NMpumeHeHue rpadoB K peLleHnto 3a4a4
npMMmeHeHue KoHTponbHasn paboTa 2
Paspen 13. 2nemeHTbl 26
OK-01, OK-02,
KOMOWHATOPUKM,
OK-03, OK-04,
CTaTUCTUKN U Teopum
" OK-05, OK-07,
BepoATHoOCTEN
Tema 13.1 CopneprKaHue yyebHoOro matepmana
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OcHOBHble MOHATUA

MepecTaHOBKM, pa3MeLLLeHMA, COYETaHUA.

KOMOBMHaTOPUKM
KombuHmnpoBaHHOe 3aHATHE.
Tema 13.2 CopaeprkaHue yyebHoOro matepmana
CobbiTHe, BEPOATHOCTb | COBMECTHbIE M HECOBMECTHbIE COObITUA. Teopembl 0 BEPOATHOCTU CYMMbl COBbITUN.

cobbiTa.  CnoskeHne u
YMHOXeHWe BEpOATHOCTEMN

YcnoBHana BePOATHOCTb. 3aBUCUMble W He3aBUCMMble COObITUA. Teopembl O
BEPOATHOCTU NPOM3BEAEHNA COObITUN.

KombunHupoBaHHOEe 3aHATHE

Tema 13.3
BepoAaTHOCTb B
NPo¢deccCMoHaNbHbIX

MNpodeccmoHanbHO-OpUEHTUPOBAHHOE CoAepKaHUue (coaep’KaHue NPUKIALHOrO
moaynn)

OTHOCKTEeNbHAA 4YacToTa CO6bITMﬂ, CBOWCTBO ee \/CTOVI‘-WIBOCTVI. CraTuctuyeckoe

3afa4ax onpezeneHne BepoATHOCTU. OueHKa BepPOATHOCTM cObbITUA
MpaKTUyeckoe 3aHATUE
Tema 13.4 CopeprkaHue yyebHoro matepmana

[VCcKpeTHaa  cayyakiHan

Buabl cnydalHbix BenanunH. OnpepeneHve AUCKPETHOWM CAy4alHON BEAMYMHBI.

BE/INYMHa, 3aKOH ee | 3aKoH pacnpegeneHus AOUCKPETHOM C/ayvyallHOW BenunuymHbl. Ee  uucnosble
pacnpeaeneHus XapPaKTePUCTUKMU

KombunHMpoBaHHOE 3aHATUE
Tema 13.5 CopeprkaHue yyebHOro matepmana

3agaun  maTemaTuyeckon

BapuauuoHHbii  paa. MoauroH 4vactoT M ructorpamma. Cratuctmyeckue

CTaTUCTUKMN XapaKTepUCTUKKN pAaa Habaogaembix AaHHbIX
KombuHMpoBaHHOE 3aHATUE
Tema 13.6 MNpodeccmoHanbHO-OpUEHTUPOBAHHOE CoAepKaHue (coaep)KaHue NPUKNALHOTO

CoctaBneHne T1abavy, u
AMarpamm Ha npaKkTuke

moaynsa)

MepBuyHan 0bpaboTKa CTaTUCTUYECKMX AaHHbIX. [paduyeckoe Ux npeacTaBieHue.
HaxoxaeHne cpeaHnx XxapaKTepUCTUK, HabaogaemMbix AaHHbIX

MpaKTnyecKoe 3aHATHE

44




Tema 13.7 CopeprkaHue yyebHOro matepmana
PeweHne 3343a4. | InemeHTbl KoMbuHaTopuKkU. CobbiTMe, BEPOATHOCTbL COobObITUA. CnoxeHue w
dnemMeHTbI YMHO}eHWe BePOATHOCTEN
KOMOMHATOPUKM, KoHTponbHan paboTa 2
CTaTUCTUKN U Teopuu
BEPOATHOCTEMN
Paspen 14. YpaBHeHMA U 28
HepaBeHcTBa
Tema 14.1 CopeprkaHue yyebHoOro matepmana
PaBHOCMABHOCTD PaBHOCUMNBLHOCTL ypaBHEHWUI M HepaBeHcTB. OnpegeneHnsa. OCHOBHble TeOpembl
YPaBHEHWI N HEPaBEHCTB. | PaBHOCU/IbHLIX MEpPexodax B YpPaBHEHWMAX W HepaBeHcTBax. O6wwue meToabl
O6uwme meToapl peleHna | pelleHUa ypaBHEeHWI: Nepexos, oT paBeHCTBA QYHKLMIM K paBEHCTBY apryMeHTOB ANs 4
MOHOTOHHbIX OYHKLMA, MEeTOA Pa3NoXKeHUA Ha MHOXUTeNnu, mMeTos BBeAeHWA
HOBOM NepemeHHON, PYHKLMOHANbHO-TPaPUUECKMA METOL,
KomburHnpoBaHHOe 3aHATME
Tema 14.2 CopaeprKaHue yyebHoro matepmana OK-01, OK-02,
Mpaduueckuni meTo[, | Obwme meToabl pelleHna HepPaBEHCTB: Nepexos OT CPaBHEHUA 3HaYEeHUN GYyHKLUNIA OK-03, OK-04,
pelweHuA YPaBHEHUM, | K CPaBHEHUIO 3HAYEHWN apPrymMeHTOB A8 MOHOTOHHbIX QYHKUMIA, MeToz, OK-05, OK-06,
HepaBeHCTB NHTepBanoB, PyHKUMOHANbHO-Tpaduyeckmin metoq,. Mpaduyeckmin meTog, pelieHmsa OK-07,
YPaBHEHWI N HEPABEHCTB 4
KombunHnpoBaHHOe 3aHATUE
Tema 14.3 CopeprkaHue yyebHoro matepmana
YpaBHeHUA 1 HepaBeHcTBa | OnpeaeneHne moaynd. PackpbiTe moaynsa no onpeaeneHuto. [pocTteiwne
C mogynem YPaBHEHUA U HepaBeHCTBa ¢ moaynem. lNNpMumeHeHUe PaBHOCU/IbHBIX NEePexoaoB B
onpeAeneHHbIX TUNax ypaBHEHUIN U HEPABEHCTB C MOAYyNEM 4
KomburHnpoBaHHOe 3aHATME
Tema 14.4 CopaeprKaHue yuebHoOro matepmana
YpaBHeHNA U HepaBeHCTBA | 3HAKOMCTBO C napameTpom. [MpocTelme ypaBHEHUA U HEPABEHCTBA C MAapPaMeTPOM
C NapameTpamm KomburHnpoBaHHOe 3aHATME 6
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Tema 14.5
CoctaBneHne n pelieHue
npodeccnoHanbHbIX 3a4a4

MNpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaepKaHue NPUKNAAHOrO
moaynsa)

PelseHne TeKCTOBbIX 3a4a4 I'IpOd)eCCMOHal'IbHOFO coaepaHua

C MOMOLLbIO YPaBHEHWN MpaKTuyeckune 3aHATUA 8
Tema 14.6 CoaeprkaHue yyebHOro matepmana
PeweHwne 3af4a4. | O6wme meToapl peleHna ypaBHEHUA. YpaBHEHMA U HEPABEHCTBA C MOAY/IEM U C
YpaBHeHUA 1 HepaBEHCTBA | NapameTpamm

MpaKTuyeckoe 3aHATUE 2
MpomeikyTouHana aTTectaumna (K3ameH) 6
Bcero: ‘ 340
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3 YCJOBUS PEAJIM3ALIMA PABOYEN ITPOTPAMMBI

3.1 Peaymmzarus mporpammbl qucturinabl O1.11 Marematrka mpoxoauT B y4eOHOM KaOMHETE

«Ka0uHeT MaTeMaTHYeCKUX I CIMIIINH

OG6opynoBanue yueOHOTO KaOnuHeTa:

MynbTUMeIUiHBIA KomIuieke: kommnbrotep Intel Pentium 4, ¢ TUIIeH3MOHHBIM IPOrPaMMHBIM
obecnieueruneM: Microsoft Windows XP, Microsoft Office 2010 (Word, Excel, PowerPoint),

Visual Studio 2010, SQL Server 2008, Cisco Packet Tracer, Azure Data Studio, Open
Project, Visual Studio 2010/2019, Android Studio, Code Gear RAD Studio, Corel Draw x3,
Embarcadero RAD Studio, Firebird, SQL Server 2008/2014, NetEmul, OpenProj, OracleVM,
Python, Trace Mod 6, yEd Graph Editor, DjVu,Arduino, VM ware, FIB Plus, o0beaunen B
JIOKaJIbHYIO CETh C BBIXOZO0M B MIHTEpHET U JOCTYNOM B HUH(POPMALIMOHHO-00Pa30BaTENIbHYIO CpEeLy
OTU (punuan) CI'TY umenu [Narapuna FO.A., npoextop Acer, skpad Screen Media nis npoekTopa,
KOJIOHKH.

Pabouee mecto npenoaBarens, padourie MecTa 00y4yaroUxcs, KOMIUIEKT y4eOHO-
METOAMYECKON JOKYMEHTAIMH, y4eOHO-HaTJIsIHbIe TOco0us, 00eceunBarolIe TeMaTHIeCK1e
WUTIOCTpAIMHU 110 paboyeil mporpaMme JUCHUIUIMHBL. DJIEKTPOHHO-OUOIMOTeYHas cucTema:

JlocTyn aBTOpU3MPOBAHHBIX MOJIb30BaTeNeil uepes HTepHeT

«9BC IPRbooks», OO0 «Aii [lu Op Menua»

3bC «OnekrponHas Oubanoreka Texuuyeckoro Bysza», OO0 «Ilomutexpecype»
9OBC «Jlaap»y, OO0 «M3garenncTBo Jlanby

«3BC elibrary», OO0 «PYHD2b»

DBC «IOPAUT»

3BC «Book.ru»

3.2. UupopmannoHHoOe o0ecneyeHne peain3anuu NporpaMmsbl

HNupopmanrnonHoe obecrieueHne o0y4yeHUs] COAECPKUT MEepPEeUueHb PEKOMEHIYEMbIX YUEOHBIX

n3nanni, IHTepHeT-pecypcoB, TOMOIHUTEIBHON JIUTEPATYPHI.
3.2.1. IleyaTHble N31aHUA

1.Marematuka: yueOHuk/ bammakos M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHaIbHOe 00pa3oBaHKe)

2.Marematuka: anrebpa 1 Hauajga MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa U Havana
Maremarnueckoro ananusza. 10-11 xkmacc. Anumos I A., Komsirun FO.M., TkaueBa M.B. u apyrue. -
M: Ilpocsemienue, 2022.

3.Maremaruka: anreOpa U Hayaja MaTeMaTHYECKOTO aHau3a, reomerpust. ['eomerpus. 10-11
kiacc. AtanacsH JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: [Ipocsemenue, 2022.

4.MatemaTuka: anredpa W Hadaja MaTeMaTHMYeCKOro aHanusa, reomerpus. 10—11 xmaccel.
Anrebpa W Havajga MaTeMaThyeckoro aHammza. B 2 u. Yacte 1: VueOHHMK aiia ydyarmmxcs
oOpa3oBaTeNbHBIX opranm3aiuii (0a3zoBeii ypoBeHb)/Mopakosuu A.I'., Cemenos I1.B.; Yacte 2.
3aauHUK Ul yYaluxcsi 00pa3oBaTebHBIX opraHu3aiuii (6a3oBeiii ypoBeHb)/ Mopakosud A.l'. u
npyrue; noa peaaknueit Mopakosuua A.I'. - M: Muemo3uHa, 2018.

5.Maremaruka: anrebpa 1 Hauajga MaTeMaTHYECKOTO aHaIN3a, TeoMeTpus. Anredpa u Havana
MaTemaThueckoro aHanusa. 10 kinacc. Hukonsckuii C.M., [Totanos M.K., Pemetnukos H.H. u apyrue.
- M: Ilpocsemenue, 2021.

6.Maremaruka: anrebpa ¥ Hauajga MaTeMaTHICCKOTO aHaIN3a, TeoMeTpus. Anredpa u Havasa
Marematudeckoro ananusa. 11 knacc. Hukonsckuit C.M., [Toranos M.K., Pemernukos H.H. u npyrue.
- M: IIpocsenienue, 2021.
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7.Maremartuka: anreOpa U Hadajga MaTeMaTHYECKOro aHanu3a, reometpus. ['eomerpus.10-11
knacc. [loropeno A.B. MaremaTtuka: anreOpa W Havajga MaTeMaTHUYECKOTO aHAIHM3a, TEOMETPUS.
I'eometpus.10-11 xnacc. [loropenos A.B. - M: IIpocsemenue, 2019.

8.Maremaruka: anreOpa W Hadyaja MaTeMaTHYECKOTO aHaiau3a, reomeTpus. ['eomerpus. 10
knacc. Anexcanapos A.Jl., Bepuep A.JL., Peoxux B.U. - M: IIpocsemenue, 2021.

9.Maremaruka: anrebpa ¥ Hayajda MaTeMaTH4YEeCKOro aHaiusza, reomerpus. ['eomerpus. 11
kiacc. AnekcannpoB A./l., Bepuep A.JL, Peokuxk B.M. - M: IlpocBenienue, 2021.MaremaTuka:
anreOpa W Hadaja MaTeMaTH4YeCcKoro aHanusa, reomerpus. 10 xmacc. Bepuep A.JL., Kapn A.IL
W3narensctBo "[IpocBenienue".

10.  MaremaTuka: anrebpa M Hadaja MAaTEMAaTHYECKOrO aHaim3a, reomerpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "IIpocBemenue".
11.  MaremaTuka: anredpa ¥ Hadaja MaTeMaTHYECKOTO aHaH3a, reoMeTpus. Anredpa u

Hayajia MaTeMaTHU4ecKoro ananusa (B 2 yactsx) (B 2 yactsax). 10-11 kmacc. Yacts 1: Mopakosuu A.T'.,
Cemenos IL.B.; Yacte 2: Mopakosuu A.I'. u apyrue; mox pepakuuendn Mopakosuya Al "HMOL]
MHEMO3HNHA".

12.  Maremaruka: anredpa ¥ Havajla MaTeMaTHYECKOro aHallu3a, reomeTpus. Anrebpa u
Hayaja martematudyeckoro ananuza. 10 kmacc. Mypasun ['.K., MypaBuna O.B. H3narenbctBo
"IIpocBenienue".

13. Maremaruka: anreOpa ¥ Havajla MaTeMaTHYECKOro aHalM3a, reoMeTpus. Anrebpa u
Hayajla mareMarudeckoro ananmuza. 11 kmacc. MypaBun I'.K., Mypasuna O.B. W3parenbcTBO
"IIpocelenue".

14. Maremaruka: anreOpa ¥ Hayajda MaTeMaTHYECKOro aHajau3a, reomeTpus. ['eomeTpus.
10 xnacc. CmupHoB B.A., CmupnoBa 11.M. "U3narensctBo "I[Ipocsemenne".

15. Maremaruka: anreOpa ¥ Hayajaa MaTeMaTHYECKOrO aHaiu3a, reometpus. I'eomeTpusi.
11 xnacc. CmupnoB B.A., CmupnoBa .M. UznatensctBo "IIpocBenienue".

16.  Maremaruka. ['eomerpus. 10 kmacc. Mep3msak A.T'., Homuposckuii JI.A., TTomoHCKmit
B.b., AAxup M.C.; nox penakuuei [lononsckoro B.E. M3narensctBo "lIpocsemenne”.

17. Maremaruka. ['eometpus. 11 kmacc. Mep3msik A.I'., Homuposckuit JI.A., I[Tononckuit
B.b., fAxup M.C.; nox penakuueit Ilononsckoro B.E. "U3natensctBo "[Ipocsemenue”.

18. Maremaruka: anreOpa ¥ Havaja MaTeMaTHYECKOTO aHAJIM3a, TeoMeTpus. AnreOpa u
Havajia MaTemaTudeckoro ananusa. 10 kmacc. Bunenkun H. ., Bames-Mycaros O.C., [lIBapuOypn
C.H1. "MOLL MHEMO3HHA".

19. MaremaTuka: anredpa v Hauajaa MaTeMaTUYECKOTO aHaJIU3a, reoMeTpusi. Anredpa
Y Hadajia MaTeMaTudeckoro ananusa. 11 knacc. Bunenkun H. 4., UBames-Mycartos O.C., [lIBapubypa
C.H1. "MOLl MHEMO3HNHA

3.2.2. DJieKTPOHHBbIE U31AHUA (IJIEKTPOHHbIE PeCypcChl)

1. Bcepoccuiickue wuntepHeT-oaummuansl. - URL: https://online-olympiad.ru / (mara
obpamenust: 12.07.2022). - TeKCT: 2JIEKTPOHHBIH.

2. Enunas xosrexnust nmudpoBbIX oOpa3zoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienuns: 08.07.2022). - TekcT: 3JIEKTPOHHBIHA.

3. Nudopmanmonnas cucrema «EquHOE OKHO JOCTYIa K 00pa3oBaTe/IbHBIM Pecypcamy. -
URL: http://window.edu.ru/ (mata obpamenus: 02.07.2022). - Tekct: 37eKTPOHHBIH.

4. Hayunas snektponnas OubOnuoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 3MEeKTPOHHBIH.

5. OTkphITHIH KOJUTEK. Matemaruka. - URL: https://mathematics.ru / (nara oGparenus:
08.06.2022). - TekcT: 3eKTPOHHBIH.

6. [ToBTopuMm mMaTematuky. - URL: http://www.mathteachers.narod.ru / (nara oGparieHwusi:
12.07.2022). - TekcT: 37eKTPOHHBIA.

48


https://online-olympiad.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

1. CrnipaBoYHUK o MaTeMaTUKE JUIsL IIKOJIbBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenuns: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.
8. Cpennsis MatemaThueckas MHTepHeT mkona. - URL: http://www.bymath.net/ (mara

obpamenust: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

9. ®enepanbubiii moptan «Poccuiickoe obpasoBanme». - URL: http://www.edu.ru/ (mara
obpamenust: 02.07.2022). - TeKCT: 3JIeKTPOHHBII.
denepanbHblii IEHTP HHPOPMAIIMOHHO-00pa30oBaTelibHBIX pecypcos. - URL: http://fcior.edu.ru / (nata
obpamenust: 01.07.2022). - TeKCT: 2JIeKTPOHHBII

4. KOHTPO/b M OLEHKA pe3y/bTaToB 0CBOeHUA 06W,e06pa3oBaTeNbHOIM
AUCLUNIUHDI

4.1 KOHTPONb U OLEeHKa pe3y/IbTaTOB 0CBOEHMA 0bLLeobpa3oBaTebHON AUCUUNAMHDI
PacKpbIBalOTCA  4Yepe3  AUCUMNAMHAPHbIE  pPe3ynbTaTbl, HanpaB/ieHHble Ha
dopmupoBaHMe 06WUX U NPOPECCUOHA/bHBIX KOMMETEHLMI NO pa3denam U Temam
coaepKaHua yuebHoro maTepuana.

O6was/npodeccmoHanbHan Pasaen/Tema TrUn oUEeHOYHbIX
KomneTeHuumA meponpuaTUa
OK 01. BbibupaTtb cnocobbi P 1, Tema 1.1, 1.2, 1.3 M-o/c?, 1.4, 1.5, | TectuposaHue
pelweHuna 3agad 1.6 YCTHbIN onpoc
npodeccroHanbHO P2, Tembl 2.1,2.2, 2.3, 2.4, 2.5 N-0/C, | Marematiueckuii
0eATeNbHOCTH 2.6 OVKTAHT

P 3, Tembi 3.1, 3.2, 3.3 M-0/c, 3.4

MPYUMEHNTENBHO P4, Tembl 4.1,4.2,4.3,4.4,45 46,47 | IHAMBAayansHas

K Pa3/IMYHbIM KOHTEKCTaM I'I—o/c, 4.8, 4.9’ 4.10’ 4.11 CaMmocCcToAaTeNnbHadA
P5, Tembl 5.1, 5.2 pabora
P6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6, MNpeacrasneHne
6.7 N-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11 pe3yabTaTos
P7,Temw1 7.1,7.2,7.3,7.4,7.5, 7.6, NPaKTUYECKUX pa6o-|-
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11, KoHTposnbHas paboTa

7.12,7.13,7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3,8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Temsbl 11.1,11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
MN-o/c, 13.6

P14, Tembl 14.1, 14.2,14.3, 14.4, 14.5
N-o/c, 14.6

BbinosnHeHMe
3K3aMeHaLUMOHHbIX
3a/laHuni

2 [IpogheccuoHanbHOE-0pPUEHMUPOBAHHOE COOePHAHUE
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OK 02. Ucnonb3oBaTb
COBpeMeHHble cpeacTBa
NOWUCKA, aHaNM3a u
MHTepnpeTaunm
nHpopmaymm, n
MHPOPMALMOHHbIE
TeXHo/I0rum gna
BbINO/IHEHMA 33434
npodeccnoHanbHOM
[eATeNbHOCTU

P1,Temal.1,1.2,1.3N-0/c,1.4,1.5,1.6
P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c,
2.6

P3,Temnl 3.1, 3.2, 3.3 N-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7,Temb1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P8, Tembl 8.1, 8.2, 8.3,8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.49.5

P 10, Temb! 10.1, 10.2, 10.3, 10.4

P11, Temsbi 11.1,11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
N-o/c, 14.6

TecTnpoBaHue
YCTHbIN onpoc
MaTemaTuyeckumm
OVKTAHT
NHpomBnayanbHas
camocToATeIbHaA
paboTa
MNpepctaBneHune
pe3ynbTaTtoB

NpaKTUYecKnx pabot
KoHTponbHas paboTa

BbinonHeHune
3K3aMeHaLUMOHHbIX
3a/,aHui

OK 03. NnaHunpoBaTb U
peann3oBbIBaTb
cobcTBeHHOE
npodeccmoHanbHoe n
JNINYHOCTHOE pa3BUTHE,
npeanpuUHUMaTENbCKYHO
[eATeNbHOCTb B

npodeccnoHanbHom coepe,

MCcnoab30BaTb 3HAHUA MO

$dUHaAHCOBOM FPAaMOTHOCTU B

Pa3/INYHbIX }KU3HEHHbIX
CUTyaumax

P1,Temal.1,1.2,1.3N-0/c,1.4,1.5,1.6
P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-o/c,
2.6

P 3, Temnl 3.1, 3.2, 3.3 N-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1,5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7 Temb1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Tembi 10.1, 10.2, 10.3,10.4

P11, Temsbl 11.1,11.2, 11.3 M-0/c,
11.4,11.5, 11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3,13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,14.4, 14.5
MN-o/c, 14.6

TectTnpoBaHue
YCTHbIN onpoc
MaTemaTnyeckui
OVKTaHT
NHansmayanbHan
CamocCToATeIbHaA
paboTa
MNpepcTaBneHune
pe3ynbTaTos

npaKTU4Yecknx pabor
KoHTponbHan paboTa

BbinosnHeHne
3K3aMeHaLUMOHHbIX
3a/laHui

OK 04. 2pdeKkTnBHO
B3aMMOeicTBOBaTh U

P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6

TecTnpoBaHue
YCTHbIN onpoc
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paboTaTb B KONNEKTMBE U
KOMaHAe

P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 M-0/c,
2.6

P 3, Tembi 3.1, 3.2, 3.3 M-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
N-o/c, 4.8,4.9,4.10, 4.11

P5, Tembi 5.1, 5.2

P 6, Tembl 6.1, 6.2,6.3,6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-o/c, 6.11
P7,Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MaTtemaTuyeckni
AONKTaHT
UnavemnayanbHas
camocToATeNnbHaA
paboTa
MNpeacrasneHune
pe3ynbTaToB
NpaKTUYeckux pabor
KoHTposnbHas paboTa
BbinonHeHue
3K3aMeHaLUMOHHbIX

P9, Tembl 9.1,9.2,9.3,9.4,9.5 3alaHun

P 10, Tembi 10.1, 10.2, 10.3,10.4

P11, Temsbi 11.1,11.2, 11.3 N-0/c,

11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3,12.4

P 13, Tembl 13.1, 13.2, 13.3,13.4, 13.5

M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5

M-o/c, 14.6
OK 05. OcywectsnAatb P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6 | TectupoBaHue
YCTHYIO U MUCbMEHHYIO P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, | YcTHbI onpoc
KOMMYHUKaLMIO Ha 2.6 MaTemaTuyeckumm

P3,Temnl 3.1, 3.2, 3.3 N-0/c, 3.4
rocyapcTBeHHOM A3bIKe OVKTaHT

P4, Tembl 4.1,4.2,4.3,4.4,4.5,4.6,4.7
Poccuiickon depepaumm c N-o/c, 4.8, 4.9, 4.10, 4.11 NHanBmnayanbHas
y4eTom ocobeHHocTel PS5, Tembl 5.1, 5.2 camocToaTeNbHas
COLMANBLHOTO M KYNbTYPHOTO | p1 Tema 1.1,1.2,1.3 M-o/c, 1.4,1.5,1.6 | pabora
KOHTEKCTa P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0/c, | MpeactasneHune

2.6 pe3ynbTaToB

P3,Temnl 3.1, 3.2, 3.3 N-0/c, 3.4
P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7,Temb1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9,7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17
P8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Temsbl 11.1,11.2, 11.3 M-0/c,
11.4,11.5, 11.6 N-o/c, 11.7

P12, Tembli 12.1,12.2,12.3,12.4

NpaKTUYyeckux pabor
KoHTponbHan paboTa
BbinonHeHue
3K3aMeHaLUMOHHbIX
3a/laHui
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P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2,14.3,14.4,14.5
MN-o/c, 14.6P 9, Tembi 9.1, 9.2, 9.3,
9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3, 10.4
P11, Tembl 11.1, 11.2, 11.3 N-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Tembl 12.1,12.2,12.3

P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6

OK 06. NposasnaTb
rpak4aHCKo-
NaTPMOTUYECKYHO NO3ULNIO,
AEMOHCTPMPOBaATb
OCO3HaHHOE NoBeAeHME Ha
OCHOBE TPAANLMOHHDIX
obueyenoseyeckumx
LLEeHHOCTEWN, B TOM Yncne ¢
y4eToOM rapmoHu3aLmm
MeXHALMOHANbHbIX U
MeEXPENUTMO3HbIX
OTHOLLEHUN, NPUMEHATb

P1,Temal.1,1.2,1.3M-0/c,1.4,1.5,1.6
P 6, Tembl 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11
P7,Temb 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tembl 8.1, 8.2, 8.3,8.4, 8.5, 8.6
P14, Tembl 14.1, 14.2, 14.3,14.4, 14.5

M-o/c, 14.6

TecTnpoBaHue
YCTHbIN onpoc
MaTemaTnuyeckui
OVKTAHT
NHpomBnayanbHas
camocToATeIbHanA
paboTa
MNpepctaBneHune
pe3ynbTaToB
NpPaKTUYecKknx pabor
KoHTponbHas paboTa
BbinonHeHue

CTaHAapTbI 3K3aMeHaLMOHHDbIX
QHTMKOPPYNUMOHHOIO 3a4aHni
noseaeHmn

OK 07. CopeinctBoBaTb P1,Temal.1,1.2,1.3MN-0/c,1.4,1.5,1.6 | TectupoBaHue

COXPAHEHWIO OKpY»KatoLwen
cpeapbl,
pecypcocbepekeHuto,
NPUMEHATb 3HaHMA 06
M3MEHEHUWN KNNMaTa,
NPUHLUMMNbI 6EPEXINBOro
npou3BoACTBa, 3PPEKTUBHO
[encTsoBaTb B
Yype3BblYaMHbIX CUTyaLUAX

P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-0o/c,
2.6

P3, Tembl 3.1, 3.2,3.3M-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembi 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 N-0/c, 6.11
P7 Temb1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16,7.17

P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temb 9.1,9.2,9.3,9.4,9.5

P 10, Temb 10.1, 10.2, 10.3, 10.4

P11, Temsbl 11.1,11.2, 11.3 N-0/c,
11.4,11.5,11.6 N-o/c, 11.7

YCTHbIN onpoc
MaTemaTuyeckumm
OVKTaHT
NHaneuayanbHasa
camocToaTeNbHas
paboTa
MNpepctaBneHune
pesynbTaToB
NpaKTUYecKkux pabor
KoHTponbHaa paboTa
BbinonHeHune
3K3aMeHaLMOHHbIX
3a/laHuM
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P12, Tembl 12.1,12.2,12.3,12.4
P13, Tembl 13.1, 13.2, 13.3, 13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2,14.3,14.4,14.5
M-o/c, 14.6

®roc cno 09.08.07,
15.02.12, 15.02.14, 15.02.07,
15.02.08, 23.02.07, 27.02.07,
38.02.01, 38.02.03.

P 1, Tema 1.1, 1.2, 1.3 M-o/c3, 1.4, 1.5,
1.6

P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 N-o/c,
2.6

P 3, Temnl 3.1, 3.2, 3.3 N-0/c, 3.4

P4, Tembl 4.1,4.2,4.3,4.4,45,4.6,4.7
M-o/c, 4.8,4.9,4.10, 4.11

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 N-o/c, 6.8, 6.9, 6.10 M-0/c, 6.11
P7 Temb1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 N-0/c,7.8,7.9, 7.10 N-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8, Tembl 8.1, 8.2, 8.3,8.4, 8.5, 8.6
P9, Tembl 9.1,9.2,9.3,9.4,9.5

P 10, Temb! 10.1, 10.2, 10.3, 10.4

P11, Temsbl 11.1,11.2, 11.3 M-0/c,
11.4,11.5,11.6 N-o/c, 11.7

P12, Temb 12.1,12.2,12.3,12.4

P13, Tembl 13.1, 13.2, 13.3,13.4, 13.5
M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3, 14.4, 14.5
M-o/c, 14.6

UHavemnayanbHas
camocToAaTeIbHanA
paboTa
MNpeacrasnieHne
pe3ynbTaToB
NpaKkTUYecKux paboT
KoHTponbHaa paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX
3a/,aHun

3 MMpogheccuoHanbHoe-opueHMUPOBAHHOE cOOepHaHUe
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