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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MI(YY).01 Maremaruka

1.1. ObaacTs npuMeHeHus1 pado4eil MporpaMmbl

PaGouass mporpamma o00mI€00pa30BaTENBHOrO YyYEOHOTO TMpeaMeTa MpeAHa3HadeHa s
u3yueHus: mnpenmera «MaremMaTHka» B MpodecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3aIMsIX,
peanu3yommux — 00pa30BaTENbHYI0 MPOrpaMMy  TOATOTOBKH — KBATM(HUIIMPOBAHHBIX  paboumx
(cmyxammux) Ha 6a3e OCHOBHOTO 00I11ero 0opa3oBaHusl.

PabGouas mporpamma pazpaborana Ha ocHoBe TpeOoBanuii GI'OC COO, mnpeabsBIsSEMBIX K
CTPYKTYpE, COJCPKAHHUIO M pe3yinbTaraM ocBoeHusi yaeoHoro mpemmera, @T'OC CIIO mo mpodeccun,
IpeIbABISEMBIX K IpoduabHOCcTH 00pa3oBanust 1 Ha ocHoBaHUU OOIT COO, yTBep:KIeHHOT0 NPUKa30M
Munuctepctsa [Ipocsenienuss PO ot 18.05.2023 Ne371.

1.2. llesu ¥ MUIAHUPYeMbIe pPe3yJIbTAaThl OCBOEHHUS Y4eOHOTI 0 MpeaMeTa:
1.2.1. llean u3y4eHusi y4eGHOro mpeaMera
Henstmu 00yueHrs MaTeMaTHKE Ha YriIyOlIEHHOM YPOBHE SIBIISIOTCS:

—  ¢opMupoBaHME  IEHTPAIbHBIX  MaTeMaTUYECKUX  MOHATUH  (4YHUCIIO, BEJIMYMHA,
reoMerpuueckas Qurypa, NepeMeHHas, BEpOSITHOCTb, (YHKLHS, MPOU3BOJHAS, HHTETpai),
ofOecreunBarOIMX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHUA
00yJaroImXcs;

—  mojBeleHHE OOyYaromMXCS Ha JOCTYIHOM JJIi HUX YpOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKU M OKPYXAIOIIero MUpa, TOHUMaHUI0 MaTeMaTHKH KaK 4acTu OOIIe KyJIbTypbl
YeJI0BEYECTBA;

—  DPa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 00yJaromuxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEpECA K M3YUEHUIO
MaTEMAaTUKU;

—  (opmupoBanue (GYHKIMOHAIBHON MaTEMaTHUECKOM TIPaMOTHOCTHU: YMEHHUS DPACIO3HAaBaTh
MaTeMAaTUYECKUE acCHEeKThl B PEAlIbHBIX JKU3HEHHBIX CUTYALUsAX U MPU H3YYCHUM JAPYIHX
y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, GOopMyIMpoBaTh UX Ha
A3bIKE MAaTeMaTHMKM M CO3/aBaThb MaTeMATHYECKUE MOJENIH, IPUMEHATh OCBOEHHBIN
MaTeMaTU4eCKUi  ammapar  Julsl  pelleHMs  IPAaKTUKO-OPUEHTHPOBAaHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH ITOTy4YEHHbIE PE3yIbTATHI.

1.2.2. IlnanupyemMble pe3yabTaThbl 0CBOEHHS Y4eOHOI0 NMpeMeTa

Kox

pesysibTaTa JINYHOCTHBIE pe3yJabTaThbl B 4YaCTH

JIP1 IPaKIAHCKOT0 BOCIIUTAHUSA:

cOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMK OOydaromlerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBa, MPEJICTABICHHE O MaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABICHUI, MPOLETYP IPaKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHU C MX QYHKIMSIMH U HA3HAYCHHUEM;

JIP2 NMaTPUOTHYECKOI0 BOCIIUTAHMSA

c(OPMHUPOBAHHOCTb POCCUICKON I'pakTaHCKON MJICHTUYHOCTH, YBAXKEHHS K MPOILIOMY
U HACTOAILIEMY POCCHMCKOM MaTE€MaTHUKH, LIEHHOCTHOE OTHOIICHHE K IOCTHKCHHUSIM
POCCUHCKMX MAaTeMaTUKOB M POCCUHCKOM MaTeMaTHYECKOM IIKOJIBI, HCIOJIb30BAaHUE
9THUX JIOCTUXKEHUH B IPYTUX HAYKAX, TEXHOJIOTHUSX, cepax IKOHOMHKH;

JIP3 AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHS:

OCO3HAHME JyXOBHBIX IEHHOCTEH pOCCHICKOrO Hapojaa, CHOPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUsS, AITUYECKOIO IIOBEACHMs, CBA3AHHOIO C IPAKTHYECKUM
IIPUMEHEHUEM JOCTHUIKEHUN HAyKU U JEATEIbHOCTbIO Y4YEHOI'O, OCO3HAHME JIMYHOTO
BKJIa/Ia B IOCTPOCHUE YCTOWYMBOTO Oy IYyIIEro;

JIP4 ICTETHYECKOr0 BOCIUTAHUSA:




S5CTCTUYCCKOC  OTHOMICHMC K  MHDPY, BKJIO4Yad  3CTCTUKY  MAaTCMaTHYCCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, pelICHHUH, pacCyXACHNH, BOCTIPUIMYUBOCTh K
MaTEeMaTHUYECKUM ACIEKTaM Pa3JIUYHbIX BUJOB UCKYCCTBA,

JIPS

(pU3HIECKOro BOCIMTAHUS:

C(bOpMI/IpOBaHHOCTB YMCHHUA TNIPUMCHATH MATCMATUYCCKHUEC 3HAHHA B HMHTCPECAX
3I0POBOTO M 0€30MacHOTO 00pa3za >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3I0POBO€ MUTAaHHME, COATAHCUPOBAHHBIA PEXKUM 3aHITHM H OTIbIXA,
peryispHasi pu3ndecKas aKTUBHOCTD), (PU3MUECKOES COBEPIICHCTBOBAHKE TIPH 3aHATHIX
CHOpTI/IBHO-O3I[0pOBHT€HBHOﬁ JACATCIIBbHOCTBIO,

JIP6

TPY0BOT0 BOCIIMTAHMS:
FOTOBHOCTb K TpPYyAY, OCO3HAaHUE LEHHOCTU TPYAOIIOOUs, HHTEpEC K pa3IMuHbIM
chepam TpodecCHOHATHHON JEATEIIFHOCTH, CBS3aHHBIM C MaTeMaTHKOH u  eé
MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiedl npodeccun u
PCAIN30BbIBATH CcOOCTBEHHBIE KU3HEHHBIE IIJ1aHbl, TOTOBHOCTb H CHOCOOHOCTDL K
MaTeMaTHu4ecKoMy OOpa30BaHHIO M CaMOOOpa30BaHHMIO HAa MPOTSHKEHHH BCEH KU3HH,
TOTOBHOCTb K aKTUBHOMY YYAaCTHIO B PCIICHWMN MNMPAKTHYCCKHUX 3aaad MaTeMaTHIeCcKOi
HaINpaBJICHHOCTH;

JIP7

JKO0JIOTHYeCKOr0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh 9KOJIOTMUECKOI KYJIBTYpHI, MMOHUMaHUE BIIASTHUSI
COLIMAJIbHOOPKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOAHONW M COIMAIBHOM
Cpelbl, OCO3HAaHUE TJI00aIbHOTO XapaKTepa SKOJOTHYECKHX MpoOsieM, OpUeHTAlusl Ha
MpUMEHEHHEe MaTeMaTHYeCKUX 3HAaHUW Ui pelleHus 3ajad B 00JIaCTH OKpy’Karollei
Cpenbl, IUIAHUPOBAHHWE TIIOCTYIKOB M OLIEHKHM HMX BO3MOJKHBIX MOCJIEICTBUN JUId

OKPYKaroIlEen Cpeibl;

JIP8

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH M OOIIECTBEHHOI MPaKTUKH, TOHUMAaHUE MaTEeMaTHUYEeCKOW HAayKd Kak
cdepbl YeNIoBeUeCKOM NesITeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHUS
LUMBUIIN3ALMY, OBJIAJICHHE S3bIKOM MaTeMAaTUKH M MaTeMaTU4YeCKOM KyJIbTypoil Kak
CPEICTBOM  TO3HAHUS  MHpPA, TOTOBHOCTH  OCYLIECTBJISTh  IMPOEKTHYIO U
HCCJIEIOBATENIbCKYIO JESITEIbHOCTh HMHIMBUIYAILHO U B TPYIIIIE.

MeTtanpeamMeTHble pe3yJibTAThI

B pesynbrare u3ydeHus mnpeaMeTa Ha YpPOBHE CpeaHero oomiero ooOpa3oBaHUS Yy
oOyuaronierocss OyayT chopMHUpOBaHbl TO3HABATEIbHBIE YHHBEpCalbHbIE YydeOHbIE
JeNCTBUS, KOMMYHUKAaTHUBHBIE YHUBEpCAIbHbIE y4eOHbIE NEHCTBUS, PEryISTUBHBIC
yHHUBEpCalIbHbIC yueOHbIe NEHCTBUS, COBMECTHAS JIESATEIbHOCTb.

MIIP1

Ilo3nasamenvnvle ynugepcanvuwle yueoHvle Oeiicmeus

ba3zoevie nocuueckue oeiicmeus:
— BBISIBJIAITh M XapaKTE€pU30BaTh CYILIECTBEHHbIE NPU3HAKKM MAaTEMAaTHUYECKHX
00BEKTOB, MOHATHI, OTHOIICHUH MEXIY MOHATUAMHU, POPMYIUPOBATH OTPEICIICHUS
MOHSTHI, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS IS
000011ICHUS U CPaBHEHHS, KPUTEPHUH IPOBOJIUMOTO aHAJIN3a;
— BOCTIPUHUMATh, POPMYITHPOBATH U MPEOOPA30BBIBATH CYKJIEHUS: YTBEPIUTEIbHbIC
U OTpHIIaTeTbHbIC, ANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;
— BBIABJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEYUS B
(dakTax, IaHHBIX, HAOMIOACHUSX U YTBEPKACHUSAX, MpEAsararb KPUTEPHUH JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;
— JIeNaTh  BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIOUEHHUM, YMO3aKIFOUEHN 110 aHAJIOTUH;
— IPOBOJAUTH CaMOCTOATENBHO JIOKA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN
(IpsiMBIE U OT MPOTHUBHOTO), BBICTPAMBaTh apryMEHTAIUI0, TIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BHIBOJIBL;
— BBIOMpATH CIoco0 pemieHus yueOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BAapPHAHTOB




pemieHusi, BbIOMpaTh Hamboyiee MOAXOAAIUN C€  Yy4E€TOM  CaMOCTOSTEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

MIIP2

bazoevle uccneoosamenvckue oeiicmeus:

— MCIIOJIb30BaTh BONPOCHl KAK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHMS,
(dbopMynHMpoBaTh  BOIPOCHI, ¢uKcupyrone - IpOTUBOPEUHE, npobiemy,
yCTaHaBJIMBAaTh KCKOMOE U JaHHOE, ((OPMUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO
HO3ULUIO, MHEHHUE;

— MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIIEIOBAHUE 10
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro OObeKTa, SBJIEHMs, IHpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SBICHUSIMH, [IPOLIECCAMU;

— CaMOCTOSITeNTbHO (DOPMYIUPOBaTh OOOOIICHHWS W BBIBOJBI [0 pe3yiabTaTaMm
MPOBEIEHHOTO  HAONIOAECHHUS,  HUCCIENOBaHMs,  OLEHUBaTh  JIOCTOBEPHOCTh
MOJTyYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IIICHMIA;

— MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BbIIBUTATh
MIPENIIOJIOKEHNS O €T0 PA3BUTHUU B HOBBIX YCIOBUSIX.

MIIP3

Paboma c unghopmayueii:

— BBISBJIATH JeUIUTH HH(POPMAIUK, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC
U JUI pelleHus 3aauu;

— BbIOMpaTh WHGOPMAILMI0O W3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTeMAaTU3UPOBaTh U UHTEPIPETUPOBATh MH(OPMALIMIO Pa3IMYHbIX BUJIOB U (popm
MIpe/ICTaBJICHMUS;

— CTPYKTYpUpOBaTh HH(GOpMaLMIO, MPEACTaBIATh €€ B Ppa3lIWyHbIX (QopMmax,
WJUTIOCTPUPOBATH I'paduyecK;

— OLICHMBATh HAAE&KHOCTb MH(OPMALMU 1O CaMOCTOSATENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

MIIP4

Kommynuxamuensle ynusepcaivHble yueoHbvle 0eiicmeus:

— BOCIIpUHUMATh U (OPMyIUPOBaTh CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeIsIMU OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
W THChMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHs 1O XOJy pelIeHHus 3a7ayu,
KOMMEHTHPOBATh MOJTYYCHHBIN PE3yNbTarT;

— B XoJle OOCYXJEHHs 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYKIaeMOW TEMBI,
npo0GIIeMbl, perraeMol 3a/1aun, BHICKAa3bIBATh WJICH, HAllEJICHHbIE HA TIOUCK PELICHHUS,
COMOCTABJIATh CBOM CYXKIEHHUS C CYXKICHUSMU JAPYrUX YYaCTHUKOB JHAJIora,
oOHapyXHBaThb pa3jiddyMe M CXOJCTBO TMO3ULIMHA, B KOPPEKTHOH ¢opme
(hopMynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

— MIPE/CTaBIATh PE3ybTaThl PEIICHUS 3aJadd, OSKCIEPUMEHTa, HCCISA0BAHUS,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (oOpMaT BBICTYIUIGHHA C Y4ETOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEH ayIuTOPHUU.

MIIP5

Pezcynamuenvie ynusepcanvhoie yuednvie oeiicmeus
Camoopeanusayun:

— COCTaBJATh IUIaH, ITOPUTM pELICHUs 33Ja4yM, BBIOMpPATh CHOCOO pEIIeHUs ¢
y4€TOM MMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBaTh U
KOPPEKTHPOBATH BApUAHTHI pEIIEHHH ¢ y4€TOM HOBOM MH(OpPMAIHHL.

MIIP6

Camokonmpons:

— BJaJeTh HaBBIKAMH II03HABaTEIbHOMU peq)J'IGKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX
JENCTBUH M MBICIUTEIbHBIX mponeccoB, HUX PpeE3yJbTATOB, BJIAACTH criocobamu
CaMOIIPOBECPKHU, CAMOKOHTPOJIA MpoHecCa U pe3ylibTaTa PCUICHUA MaTeMaTH4ECKOM
3aJa4u,

— ONpCeABUACTL TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTHL IpHU PCIICHHUU 3aAavu,
BHOCHUTBb KOPPCKTUBLI B ACATCIBHOCTH Ha OCHOBC HOBBIX O6CTO$ITCJ'ILCTB, JaHHBbIX,
HaMJIeHHBIX OI_I_II/IGOK, BBISIBJICHHBIX prﬂHOCTCﬁ;

— OLCHUBATL COOTBCTCTBHUC pPC3YyJIbTaTa LCJIN U YCJIOBHUAM, OOBSACHATH MMPUYNHBL




JOCTIDKEHUSI WM HEJOCTIKEHUS PE3y/IbTaTOB AEATENIbHOCTH, HAaXOAUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

MIIP7

Coémecmnasn oesamenbHOCHb:

— MOHMMAaTh M MCHOJIb30BaTh MPEUMYILECTBA KOMAaHJAHOW M WHIUBUYaTbHOU
paboThI P pPelIeHU YIeOHBIX 3a/1a4, TPUHUMATH 11e7Thb COBMECTHOH JESITEIbHOCTH,
IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, pacmpeneNisaTh BUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJATh MPOIECC U PE3yJabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKHX JTFOJICH;

— y4acTBOBaTh B TIpynnoBBIX (opmax paboTbl (0OCyXkAeHHS, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbD» U HHBIC), BHIIOJIHATH CBOIO YacTh Pa0OTHI M KOOPAMHUPOBATH
CBOU JICUCTBUS C IPYTUMHU YJ€HAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIa/a B
o0mui  WPOAYKT MO  KpUTEepUsM,  CHOPMYJIMPOBAHHBIM  yJaCTHUKAMHU
B3aMMOICHCTBHSI.

HpeJIMeTH])Ie PeE3yJbTAaThI

OOyuarommiicss TOMYYUT CIEAYIOIIME TMPEIMETHBIE pe3ylbTaThl Y4eOHOTO Kypca
«Anrebpa 1 Havaa MaTEMaTHYECKOTO aHAIIN3a»:

I1P1

Yucsia v BbIYUCICHUSA

— CBOOOJTHO  OTNEpPUPOBATh  TMOHATUSAMH:  pPAMOHATIBLHOE  YHCIO, OECKOHEYHas
nepuoagndeckas Jpook, MPOLEHTHI, HPPAITMOHAITBHOE YHCII0, MHOXKECTBA PAITHOHATBHBIX
U IEWCTBUTEIBHBIX YUCEN, MOAYJb JEHCTBUTEIBLHOIO YUCIIA;

— TIPUMEHSTH JPOOH M MPOIIEHTHI JIJIS PeIISHUSTPUKIIATHBIX 33124

— U3 pa3IMYHBIX OTpaciell 3HaHUN U PeaTbHOM KU3HH;

— IPUMEHSTh MPUOTKEHHBIC BEIYUCIICHUS, TIPaBUIa OKPYIJICHHS, PUKHUIKY U OIICHKY
pe3ynbTaTa BEIYMCIICHHI;

— cBOOOJIHO OTMEpUPOBATH MOHITHEM: CTENEHb C ILIEJbIM TOKa3aTelleM, MCIOJIb30BaTh
MOAXOAUTYI0 (OpMYy 3allUCH JEHCTBUTENBHBIX YHUCEN JUIsl PELIEeHUs MPaKTUYECKHX
3a/1a4 ¥ NPEICTABIICHUS 1aHHBIX;

— cBOOOJIHO ONIEPUPOBATH MOHITHEM: apUPMETUUECKUN KOPEHb HATYPaJIbHOM CTENeHH;
— cBOOOJIHO ONIEPUPOBATH MOHITHEM: CTENICHb C PALIMOHAIBHBIM ITOKa3aTeleM;

— cBOOOJIHO ONEPUPOBAThH MOHIATUSIMHU: JIOTApUPM YHCIa, AECATUYHbIE U HAaTypallbHbIE
sorapudmer;

— ¢BOOOJIHO OTNEPUPOBATH MOHITUSMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

— ONEpUpOBaTh MOHATUSAMH: APKCUHYC, APKKOCMHYC M AapKTaHI'€HC YHCIIOBOTO
apryMeHTa.

— cBOOOJIHO OMEPUPOBATh MOHATHUSAMHU: HATypalbHOE U IEJ0€ YHCIO, MHOMXECTBA
HaTypaJbHbIX U LENbIX YHCEJI, UCIIOIb30BaTh IPU3HAKU I€IUMOCTH Leibix yucen, HO/L
n HOK HaTypasibHBIX 4KcCel Uil pelieHus 3a1a4, IPUMEHATh anroputM EBkimnaa;

— cBOOOJIHO OMNEPUPOBATh MOHSATHUEM OCTaTKa [0 MOJIYINIO, 3alMChIBATh HATypallbHbIE
YHUCIa B Pa3JIMYHbIX MO3UIIUOHHBIX CUCTEMAaX CUMCIICHUS;

— cBOOOJIHO  OMEpPUPOBATH MOHATUSMH: KOMIUIEKCHOE YHUCIO U MHOECTBO
KOMITJIEKCHBIX YHCEJI, TMPEACTaBIATh KOMIUIEKCHBIE 4YHCIa B aireOpanyeckol
TPUTOHOMETPUUECKON (opMe, BBITIONHATH apupMETHUYECKHE OMepalid C HUMH H
n300paxkaTh Ha KOOPIUHATHON TIIIOCKOCTH.

I1P2

YpaBHeHHUS U HEPABEHCTBA:

— cBOOOJHO OIIEpPUPOBATH MIOHATUSIMU: TOXECTBO, ypaBHEHUE,

— PaBHOCWUJIbHBIE YPABHEHUs U yPaBHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,
— T[PUMEHATH Pa3IMYHble METOJbl PEIICHUs PallMOHAJIBHBIX M APOOHO-
palMOHAIbHBIX YPABHEHUH, IIPUMEHATh METOJI UHTEPBAJIOB JJIsl PEILICHUS
HEPaBEHCTB;
- cB000/IHO OIIEPUPOBATH MOHATUSIMU: MHOTO4JIEH OT  OJHOWU
IIEPEMEHHON,

— MHOTOWIEH C IeJbIMU KO3((HUIMEHTaMH, KOPHH MHOTOWIEHa, IPUMEHSTh JIeIeHUe




MHOI'OYJIEHA HA MHOT'OWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera mis pemeHus
3az1a4;

— CBOOOJIHO ONEpUPOBaTh MOHATHUSAMHU: CHCTEMa JMHEWHBIX YpaBHEHUH, MaTpuua,
ONPEJENINTENb MAaTPULIBI 2 X 2 U €r0 FT€OMETPUUYECKUM CMBICII, UCIIOJIb30BaTh CBONCTBA
ompenenuTeNns 2X2 Uis BBIYMCICHUS €ro 3HAYCHUs, MPUMEHSTH ONPEACIUTENN IS
pELIEHHs CUCTEMBl JIMHEWHBIX YpaBHEHHM, MOJAEIUPOBATH DPEAJIbHBIE CUTYallUU C
IIOMOIIIBI0 CHCTEMBI JIMHEWHBIX YPaBHEHHM, HMCCIEIOBAaTh IOCTPOCHHBIE MOJEIHU C
IIOMOIIIBI0 MATPULl U OIpPEACIIUTENCH, WHTEPIPETUPOBATH IIOJYYEHHBIH pe3yJbTar;
HCII0JIb30BAaTh CBOMCTBA JEUCTBUM C KOpPHSAMM Ui IpeoOpa3oBaHUsl BBIPAKECHUN;
BBIIIOJIHATh TPeoOpa30BaHUsl YWCIOBBIX BBIPAKEHUH, COAEpXKAllUX CTEHEHH C
palMOHAIBHBIM IIOKA3aTeIEM;

— HCIOJIb30BaTh CBOMCTBa JiorapuMoB uisi mpeoOpa3oBaHus JOTapUPMHUUECKUX
BBIPAKEHUH;

— cBOOOJIHO ~ ONEpUpOBaTh MOHATUSMU: HpPpAlUOHANIbHBIE, I[OKa3aTelbHbIE U
Jorapu(pMUUecKue ypaBHEHMs, HaXOJAUTh HMX PEIICHUS C MOMOIIBIO PABHOCHUIBHBIX
MIEPEXOI0B WIIH OCYILIECTBIISAS IPOBEPKY KOPHEH;

— MIPUMEHATh OCHOBHBIE TpPUTOHOMETpUYECKHUE (GOpPMYJbl Al peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKECHUI;

— cBOOOJIHO ONEpUPOBaTh TMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPHUMEHSTbH
HeoOxonuMble (OPMYJBl Ui pPEUIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;

— MOJIEIUPOBaTh pEajbHble CHUTyallUM Ha f3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA 10 YCIOBHMIO 3aJa4M, MUCCIENOBATh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHUEM aliapara aareopsl.

— CBOOOZIHO ~ ONEpUpOBaTh MOHATUSAMM: UppalMOHAIbHBIC, [OKa3aTelIbHbIE WU
norapu(MUUECKUEe HEPAaBEHCTBA, HAXOIUTh MX PEIIEHUS C MOMOUIbI0 PaBHOCUIIBHBIX
IIEPEXOI0B;

— OCYILECTBJIATH OTOOP KOPHEH NPH PEICHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

— CBOOOJHO ONEpPHPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NMPUMEHSTh
HeoOXoAuMble (OPMyJbl sl PELICHUs OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
HEPABCHCTB;

— CBOOOJIHO OIEpUPOBaTh MOHATHSMU: CUCTEMA M COBOKYIHOCTb YPaBHEHUH W
HEPABCHCTB, PABHOCWIBHBIE CHCTEMBbl M CHCTEMBI-CICICTBUSA, HAXOAWTh PEIICHUS
CUCTEMBl U COBOKYIHOCTEH palMOHAIbHBIX, HPPAlUOHAIBHBIX, IOKA3aTEIbHBIX W
Jorapu(pMUUECKUX ypaBHEHUN U HEPABEHCTB;

— pelmiaTh palUOHAIbHBIE, HpPpalMOHAJIbHBIC, MOKa3aTesIbHbIE, JOrapupMHUUECKHE U
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAEPKALLUE MOIYJIN U TapaMETpbl;
— NIPUMEHATH I'paruecKue METOAbl AJIS PELIeHUs YpaBHEHUN W HEPaBEHCTB, a TaKKe
3a/1a4 ¢ mapaMmeTpamy;

— MOJIEJIMPOBATh pealibHble CUTyallud Ha sI3bIKE ainreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUs, HEPAaBEHCTBA M HUX CHCTEMBl II0 YCJIOBHIO 3aJayd, HCCIENOBaTh
MOCTPOEHHbIE MOJEIM C MCIIOJIb30BAaHMEM ammapara anreOpbl, WHTepHIpPETUPOBATh
TIOJIY4YEHHBIN pe3yJIbTaT.

I1P3

DOYyHKIUH U TPAPUKHU:

— CBOOO/IHO OTIEPUPOBATH MOHATHAMM: (QYHKIHS, CIIOCOOBI 3aJaHNs (PYHKIMH, B3aMHO
oOpatHble (yHKUMH, KoOMHIO3MLUsA (yHKUUH, TpaduKk (YHKUMH, BBINOJHATh
3JIeMEHTapHbIe MpeoOpazoBaHus rpadUKOB QYHKIIHIH;

— CBOOO/IHO OIEpHUPOBATH MOHATUSAMH: 00JAaCTh ONPEAETICHUS U MHOKECTBO 3HAYCHUH
GyHKUIMHU, HYTU QYHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

— CBOOO/IHO ONEpUpPOBATh MOHATUAMU: YETHbIE U HEUETHBIE (PYHKIUH, EPUOTNIECKUE
(GyHKUIMHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBbl I MUHUMYMBbI (DYHKITUH,
HauOoJIbIlIee U HAUMEHbIIIee 3HaYeHHE (PYHKIIUU Ha IPOMEKYTKE;




— CBOOO/IHO OINEPUPOBATH MOHATUSAMH: CTENEHHAs (DYHKIMS C HATypaJbHBIM H ILIEJIBIM
nokaszateneM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM M IENBIM IOKa3aTeleM,
rpaduK KOpHS N-0i CTemeHW Kak (yHKUUHM OOpaTHON CTENEeHHW C HaTypaJbHBIM
[OKa3aTeleM;

— OnepupoBaTh MOHATHAMM: JIMHEHHASA, KBAJApaTUYHAA U JpOOHO-TUHEHHAs (QYHKIIHH,
BBITIOJTHATE AJIEMEHTAPHOE UCCIIEOBAHUE U TIOCTPOCHUE HX TPAPUKOB;

— CBOOO/IHO OIEPHUPOBATH MOHATUSAMH: TOKa3aTelbHas U Jorapupmudeckas QyHKINH,
WX CBOMCTBA M rpa)uKu, HCIIOIB30BaTh UX T'padUKH U PEIICHUS yPaBHEHUH;

— CBOOO/IHO OTIEpUPOBATh  MOHATHSIMHU: TPUTOHOMETPHUYECKAst OKPY>KHOCTb,

— OompezeNeHHe TPUTOHOMETPUIECKUX (DYHKIIUN YHMCIIOBOTO apryMEHTa;

— ACIOJIb30BaTh TpaduKu (YHKIUH IS MCCIeIOBAHUS IMPOLECCOB M 3aBUCHUMOCTEH
NP PEIICHUH 3a7ad U3 IPYTruX y4eOHBIX MPEJAMETOB W PEaTbHOU KU3HH, BHIPAKATH
(dhopMyTaMu 3aBUCIMOCTH MEX/Ty BETHUNHAMU;

— CTPOUTH TPAPHUKH KOMITOZUIHH (PYHKIHHA C TIOMOIIBIO AIIEMEHTAPHOTO HCCIIEIOBAHUS
U CBOMCTB KOMITO3UIIMU JABYX (DYHKIIMIA;

— CTPOUTHh TEOMETpPHUYECKHe 00pa3bl YpaBHEHHI W HEPABEHCTB HAa KOOPIUHATHOM
TUIOCKOCTH;

— CBOOOJIHO OTIEPHPOBATH TOHATHAIMH: TPAPHUKH TPUTOHOMETPUIECKHUX (DYHKIIHIA;

— MPUMEHATH PYHKINH Tl MOJCTHUPOBAHHS M UCCIICIOBAHUS PEabHBIX MIPOIIECCOB.

[1P4

Hayana MmaTeMaTH4eCKOro aHAIN3A:

— cBOOOJIHO  OINEepHpPOBaTh TOHATHUSAMHU: apUPMETHUECKas W  T'eOMeTpHYecKas
mporpeccus, OECKOHEYHO YOBbIBAIOIIas TeOMETpPHYeCKas MPOrPeccus, JTUHCHHBIA H
AKCMOHECHIIMAIBHBIA POCT, (OpMysa CIOXKHBIX MPOIEHTOB, WMETh TMPECTaBICHHUE O
KOHCTaHTE;

— HCTIOJIb30BaTh MPOTPECCHH AJISl pelIeHUs peajbHbIX 3a7ad MPUKIAJHOIO XapakTepa;
CBOOOJHO OIEpUpOBaTh MOHATUSAMM: MOCIEAOBATEIBHOCTh, CIOCOOBI  3aJaHUA
MOCJIEI0BATEILHOCTENH, MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIIEA0BATEIHLHOCTH, TIOHUMATD
— OCHOBBI 3apOXKICHHSI MAaTEMaTHUECKOT0 aHallM3a Kak aHainn3a 0ECKOHEYHO MAaJIbIX;

— cBOOOJIHO OTIEpUPOBAThH MOHATUSIMU: HENPEPbIBHbIE (PYHKIINH, TOUKU pa3pbiBa
rpaduka QyHKIMH, aCUMITOTHI Tpaduka GyHKIINH;

— cBOOOJIHO OMEpUpOBaTh MOHATUEM: (DYHKIIMSI, HEIIPEpbIBHAS HA OTpE3Ke, IPUMEHSAThH
CBOMCTBA HEMIPEPHIBHBIX (GYHKIIMIA [Tl pEIICHUs 3a/1a4;

— cBOOOJIHO OTIEpUPOBATH MOHATUSMU: MEpBas U BTOpas MPOU3BOAHbBIC (PYHKIUH,
KacarenbHas K Tpaduky QyHKIuu;

— BBIYUCIIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3UIINH ABYX
(GyHKIMI, 3HATh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

— HMCTOJIb30BaTh F'€OMETPUYECKU U (DU3HUECKUN CMBICT MPOU3BOIAHON ISl pelIeHUs
3a/ad.

— HMCTOJIb30BaTh MPOU3BOIHYIO Ui MCCleAOBaHUS (YHKIIMH Ha MOHOTOHHOCTb U
KCTPEMYMBI;

— HaXoJUTh HanOoJIbIIIee U HAUMEHbIIIee 3HaYeHUs (DYHKIIMH HETIPEPHIBHOM Ha OTPE3KeE;
— HCTIOJIb30BaTh MPOU3BOIHYIO JJISl HAX0XKACHUS HAUTYYIIIETO PEIICHHs B PUKIIAJIHbIX,
B TOM YHCII€ COIMAIbHO-DKOHOMUYECKHX, 3aJayax, AJs OMNpeAeleHHs CKOPOCTH H
yCKOpEHUS Mpoliecca, 3aJaHHOTo GopMynnoi wim rpadukoM;

— cBOOOJIHO OTEpPUPOBATh TMOHATUSAMU: TEPBOOOpa3Has, OMpeAeNEHHBIA HHTErpal,
HaxXxoJUTh TMEPBOOOpPa3HbIC DIEMEHTAPHBIX (GYHKIMH M BBIYUCIATH MHTErpan Iio
dbopmyne Herorona—Jleitbnuna;

— HAaXOJIUTh TUIOIIAIU TUNIOCKUX (GUTYP U 0OBEMBI TENT ¢ IOMOIIBIO HHTETPaa;

— MMETh MPEACTABIEHUE O MATEMAaTHIECKOM MOJICTMPOBAHUN HA MIPUMEPE COCTABIICHUS
g depeHIInanbHbIX YPaBHEHHI;

— pemiath TpPHUKIAIHBIE 33a7a4d, B TOM YHCJIE COIUAILHO-DKOHOMHYECKOTO |
(hU3MUECKOTO XapakTepa, CpeICTBAMU MAaTEMAaTHUECKOTO aHATN3a.




I1P5

MHoKecTBA M JIOTHKA:

— CBOOO/IHO OIEpPHUPOBATH TMOHATUSAMHU: MHOXECTBO, OINEPAllMH HaJ MHOXKECTBAMU;
HCIIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s ONHCAHMS  pealbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 33]1a4 U3 IPYTUX Y4€OHBIX IPEIMETOB;

— cBOOOJIHO ONEPUPOBATh MOHATUSIMU: OIPE/IeNIeHHE, TEOPEMaA, YpaBHEHUE- CIIECTBUE,
CBOMCTBO MaTeMaTH4ECKOTr0 OOBEKTa, JOKA3aTeNbCTBO, PABHOCHIIBHBIC YPAaBHEHHS WU
HEPABCHCTBA.

OOyyaromuiics MOJYYUT CIEAYIOLIUE MPEIMETHbIE Ppe3yJbTaThl Y4yeOHOro Kypca
«I'eomeTpus»:

[1P6

— CBOOO/IHO ONepUpOBaTh OCHOBHBIMU TOHSTHSAMH CTEPEOMETPUH TPHU PEIICHUH 3a/1a4
Y TIPOBEJICHUH MAaTEeMaTHYECKUX PACCYXKICHUI;

— CBOOO/IHO ONIepUpPOBATh OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUH TPU PEIICHUH 3a/1a4
Y TIPOBEJICHNH MAaTEeMaTHYECKUX PACCYXKICHUI;

— MPUMEHATh AKCUOMBI CTEPEOMETPUHM W CICICTBUS W3 HHUX TMPH  PCEIICHUH
TEOMETPUYECKUX 3a/ad; KIACCH(PUIMPOBATh B3aUMHOE DACIMOJOXKEHHE IMPSIMBIX B
MPOCTPAHCTBE, TNIOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MMPOCTPAHCTBE;

— CBOOOJ/IHO OTIEpUPOBATh TOHSATHSAMHM, CBSI3aHHBIMU C YTJIaMH B TIPOCTPAHCTBE: MEKIY
MPSIMBIMH B TIPOCTPAHCTBE, MEXKTy TIPSIMOU H TIIOCKOCTBIO;

— ¢BOOOJTHO OTICPUPOBATH MOHITHIIMH, CBA3aHHBIMU C MHOTOTPAaHHUKAMH,

— CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHbl MHOTOTPAaHHHKOB (TIpWU3Ma, THpaMHIA,
MIPSIMOYTOJIbHBIN Mapajuienenunen, Kyo);

— KIaccu(UIMpoBaTh MHOTOTPaHHUKH, BEIOMPAst OCHOBAHUS TSl KITACCU(HKAIIAH;

— CBOOO/IHO OTIEPHPOBATH TMOHSATHUSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB
TUIOCKOCTBIO;

— BBITNIOJIHATH MapajulebHOE, [IEHTPAIHOES W OPTOTOHAIFHOE MPOCKTUPOBAHHUE (HUTYp
Ha TUIOCKOCTb,

— BBITIOJIHATH U300pakeHus GUTYp Ha TIIIOCKOCTH;

— CTPOUTH CEYCHUSI MHOTOTPAHHUKOB Pa3IMYHBIMUA METOJIAMH, BBITIOJHATH (BBIHOCHBIC)
TJIOCKUE YEPTEIKU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y;
— BBIYMCISATh IUIONIAMM  MOBEPXHOCTEH MHOTOTPaHHUKOB (MpH3Ma, IMHpaMUIa),
TE€OMETPUYECKUX TEJI C IPUMEHEHUEM (hopmyt;

— CBOOOJIHO OTICpUPOBATH MOHATUSMHU: CHMMETPHS B MPOCTPAHCTBE, IICHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPHI;

— CBOOOJIHO OTIEpUPOBATh MOHITUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOpAWHATAM
B IIPOCTPAHCTBE;

— BBITIOJIHATH JCHCTBUS HAJl BEKTOPAMH,

— pemiaTh 3aJa4dl Ha JIOKA3aTEILCTBO MAaTEMATUYECKUX OTHOIICHHA M HAaXOXJICHUEC
TCOMETPUYECKUX  BEJIIMYHMH, TPUMCHSAS HM3BECTHBIE METOJBI TP  PCIICHHU
MaTeMaTUYECKUX 3a]1a4 OBBIIIEHHOTO M BRICOKOTO YPOBHS CJIOXHOCTH;

— IIPUMCHATDH HpOCTeﬁIHPIe IMpOorpaMMHBLIC cpeacrBa u QJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTECMBI IIPU PCHICHUU CTCPCOMCTPUYICCKUX 3a/1a4;
— H3BJICKATD, HpeO6pa30BLIBaTL u HHTCPIIPCTUPOBATDH I/IH(i)OpMaLII/IIO 0

MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, MPeJICTaBICHHYI0 Ha YepTrexax u
PHUCYHKaX;

— MPUMEHATh TOJIydCHHbIE 3HAHUS Ha MpaKTHKE: CPaBHMBATh M aHAJIU3UPOBATh
peaJIbHbIE CUTYalMd, NPUMEHATHh M3YyYCHHbIE NOHATHS B IPOLIECCE MOMCKA PEIICHHUS
MaTeMaTH4ecku cHopMyIMpOBaHHON MpoOIeMbl, MOAEIMPOBATh peajibHble CUTYalluu
Ha $3bIKE TE€OMETPUH, HCCIEA0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
TreOMETPUYECKUX TIOHATUH W TeopeM, ammapara aiareOpbl, pemarh MpaKTUYecKHe
3a/1a4M, CBSI3aHHBIE C HAXOKJEHUEM I€OMETPUUYECKUX BEIUYNH;

— UMETh MpPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS FEOMETPUM KaK COCTABHOU
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.




— CBOOOIHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C LIWJIMHIPUYECKON, KOHWYECKON U
chepuuecKoil TOBEPXHOCTIMU, OOBICHSATH CIIOCOOBI TTOTYYCHHS,

— OIepUpPOBaTh MOHATUAMH, CBS3AHHBIMH C TEJIAMHU BPALICHUS: LMWIMHAPOM, KOHYCOM,
cdepoii u mapom;

— pacro3HaBaTh Teja BpameHus (UINHIpP, KOHYC, cdepa u map) U 0ObACHATH CIIOCOObI
MIOJTyYEHUS TEJ BPAIICHUS;

— KIaccu(UIMpoBaTh B3aMMHOE PACIIONIOKEHHE CPEPHI U MIIOCKOCTH;

— BBIYHCISTh BEJIMYMHBI AJIIEMEHTOB MHOTOTPAHHHKOB M TEJ BpAIICHUS, OOBEMBI H
TUTOIIA TIOBEPXHOCTEH MHOTOTPAHHHKOB M TEJ BPAIICHUS, T€OMETPUYECKUX TE C
npuMeHeHHEeM (Gopmyir;

— CBOOOJIHO OTIEPHPOBATH MOHITHUAMH, CBA3aHHBIMU C KOMOWHAITMSMH TEJl BPAILlEHHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIN B cepy W OMHCAHHBIA OKOJIO c]ephl,
cdepa, BicaHHasi B MHOTOTPaHHUK HJTH TEJIO BPAIICHUS;

— BBIYHCISITH COOTHOIICHUST MEXTy TIIOMIAIMH TIOBEPXHOCTEH M 00bEMaMH TT0OOHBIX
TEI,

— n300pakaTh Hu3ydaeMmble (UTyphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB TIPOCTBIX 0OBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tel
BpaIleHus;

— W3BJIEKAaTh,  WHTEPIPETUPOBATh W  TpeoOpa3oBeBaTh  WHPOPMANUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYypax, TPENCTaBICHHYI0 Ha YepTexax u
PHUCYHKAX;

— CBOOOJIHO OTIEPUPOBATH IOHATHEM BEKTOP B MIPOCTPAHCTBE;

— BBITIOJIHATH  OTIEpAlliM  HAJ BEKTOpPAaMH; 3aJaBaTh IUIOCKOCTh YpPaBHCHHEM B
JIEKapTOBOM CHCTEME KOOPUHAT;

— pemaTb TI'€OMETPUYECKHE 3aJadd Ha BBIUMCIEHHE YIVIOB MEXIY MpsIMBIMH H
IUIOCKOCTSIMHU, BBIYMCIEHHE PACCTOSAHUI OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1a IIPU PELLICHUH;

— CBOOOJHO OIEpUpPOBaTh MOHITUSAMH, CBA3AHHBIMU C JBHXKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHUM;

— BBIIOJHATE HM300pak€HUs MHOTOTPAHHUKOM M Tell BPALCHHs IMpPH IapauleIbHOM
[epPEeHOCce, LIEHTPAIbHON CUMMETPHHM, 3€pKaJIbHON CHUMMETpPHUH, IPU MOBOPOTE BOKPYI
MpSIMOM, TTpeoOpa3zoBaHus 1MO00NS;

— CTPOUTb CEYEHHUsS MHOTOTPAHHUKOB W TeJI BpallleHWs: CEeYeHHs LMIUHJIpa
(mapasuienbHO M NEPIEHAUKYIIIPHO OCH), CeYEHUs KOHYca (MapauleIbHOE OCHOBAHUIO U
IIPOXOsIlee Yepe3 BEpLIMHY), CeUeHHs 11apa;

— HUCHOJIB30BaTh METOJbl MOCTPOEHHUS CEUEHHM: METOJ| CIEel0B, METO] BHYTPEHHEIro
IIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKyILEel MIIOCKOCTH;

— JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKICHUS; IPUMEHATh reOMeTpudeckue (PpakThl s
pelleHs] CTePEOMETPUUECKUX 3ajay, MPEeAINOoJaraloliuX HECKOJbKO IaroB pelIeHHUs,
€CIIU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU M HEBHOMU (opMe;

— pemiaTh 3aJa4d Ha JIOKa3aTEeJIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUH M HaXOXJCHHE
TE€OMETPUYECKUX BEJIMYMH; TPUMEHATh MPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUECKHX 33a/1a4;

— IPUMEHATh TMOJyYeHHblE 3HAHHS HA MPAKTUKE: CpPaBHMBATh, AHAJIU3UPOBATh U
OLICHUBATh pealibHble CUTYalllH, IPUMEHSTh U3y4YEHHbIE TIOHATHS, TEOPEMBI, CBOICTBa
B Ipollecce TMOHMCKa pELICHUs MaTeMaTH4ecKd CQOpPMYIUPOBaHHOW MpPOOIEMBI,
MOJIEIMPOBATh PeabHbIE CUTYaLlMU Ha A3bIKE F€OMETPUH, MCCIEI0BATh MOCTPOECHHbIE
MOJIEIM C HCHOJIBb30BAHUEM I'€OMETPUYECKUX MOHATHI M TeopeM, ammapara aareOpsl,
pelaTh NpakTUYECKHE 3aJjaui, CBA3aHHBIE C HAX0XKICHUEM T€OMETPUUYECKUX BEJTUYNH;
— UMETh MpPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS FEOMETPUM KaK COCTABHOU
qacTu (yHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

OOyuaromuiicss MOJYYUT CIEAYIOIME TMpeIMETHbIE pe3ylbTaThl Y4eOHOro Kypca




((BCPOﬂTHOCTL H CTATUCTUKA»:

I1P7

— cBOOO/IHO OIEpHUPOBaTH MOHATUAMHM: rpad, TIOCKuil rpad, cBs3HBINA Trpad, MyTh B
rpade, 1emnb, HUKI, IEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIYYaHOTO SKCIEPUMEHTA;

— cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: CIyJailHBIA IKCIEPUMEHT (OTBIT), ClydaifHOe
coOBbITHE, DJIEMEHTApHOE CIIy4aiiHOe COOBbITHE (dJIEMEHTAPHBIM WMCXOMd) CIYYaitHOTO
OMbITa, HAXOAUTb BEPOATHOCTH COOBITUH B ONBITAX C PaBHOBO3MOXHBIMU
3JIEeMEHTapPHBIMU COOBITUSIMH;

— HaXxoauTh H (HOpMYyIHpPOBATH COOBITHS: TepecedueHue, OOBEIMHEHHE JIAaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JTaHHOMY, HCIOJIb30BaTh JAWArpaMMbl Diiepa,
KOOPJIMHATHYI0 NPAMYIO JJIs pELIEHUs 3a7ay, I0Jb30BaTbCsl (POPMYNION CIIOXKEHUS
BEPOSITHOCTEH JUIsl BEPOSITHOCTEHN IBYX U TPEX CIy4alHBIX COOBITUI;

— ONEpUpPOBaTh MOHATUSMHU: YCIOBHAs BEpPOSITHOCTb, YMHO>KEHHE BEPOSTHOCTEH,
HE3aBHCHMBbIE COOBITHSA, JEPEBO CIy4alHOTO SKCIEPUMEHTa, HaXOAWUTb BEPOSITHOCTH
COOBITHI C MOMOIIBIO IPAaBHJIa YMHOKEHHUS, JIepeBa CIy4ailHOTO OMbITa, UCIOJIb30BaATh
(dbopmyny mosHON BepoATHOCTH, (popmyny balieca mpu pemieHun 3amay, onpenensiTh
HE3aBHCUMOCTh COOBITUH O GOopMyJIe U [0 OPraHU3alluy CIIy4aifHOTO 3KCIIEPUMEHTA;

— NPUMEHATh U3y4EHHblE KOMOMHATOpHBIE (OPMYJIBI IS MEPEUHCICHUS 3JIEMEHTOB
MHO>KECTB, 3JIEMEHTApPHBIX COOBITUH CIYy4ailHOTO ONBbITA, PEIIeHUs 3ajad 10 TEOpUu
BEPOSTHOCTEM;

— cBOOOJIHO OTEpPUPOBATH MOHATHSAMHU: OMHAPHBIM CIydyallHBIM OMNBIT (HUCIBITAHUE),
ycrex W HeyjJaya, HEe3aBUCHMbIE UCHBITAaHUS, Cepus HCIbITAaHUNA, HAXOIUTh
BEPOSITHOCTH COOBITUI: B CEPUM HCIBITAHUM /10 MEPBOTO yCHexa, B CEpUU UCHBITaHUMN
Bbepnymiu, B onbITe, CBSI3aHHOM CO CIy4ailHBIM BHIOOPOM M3 KOHEYHOM COBOKYITHOCTH;
— CBOOOJIHO  ONEpPHUPOBATH MOHATUSAMH: CilydaiiHas BEJIMYMHA, DPaCHpelesCHHUE
BEpPOATHOCTEH, JuarpamMma pacrnpejesieHus, OuHapHas ciyd4aiiHas BeIMYMHA,
reoMeTpUIecKoe, OMHOMHMAIbHOE paclpesieieHue.

— OIEpPUPOBATh MOHATHAMM: COBMECTHOE PACHPENCICHUE IBYX CIydalHBIX BEINYMH,
UCIOJb30BaTh TAOIMIly COBMECTHOTO pacIpe/esIeHUs] JABYX CIIydailHbIX BEJIMYUH I
BBIJICIICHUSI  PACHPENETICHHUs KaXIOW BEIUYMHBI, OIPEICICHUS HE3aBUCUMOCTH
CIIy4aliHbIX BEIMYUH;

— CBOOOZIHO  ONEpUpPOBATh IOHATHEM MaTeMaTHYECKOIO OXHUAAHUS  CIydalHOH
BEJIMYUHBI (pacnpesesieHus), NPUMEHATh CBOWCTBA MATEMaTHUYECKOIO OKUAAHUS MpU
pelleHNH 3a/ad, BBIYUCIATH MaTeMaTHYECKOe OKUIAHWE OMHOMMAIBHOIO MU
TEOMETPUYECKOT0 paclpeneicHui;

— CBOOOJIHO  ONEpUpPOBATh MOHATUSAMU: JUCIEPCHUs, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IHPUMEHATh CBOMCTBA JUCIEPCUU CIy4alHOW BEJIMYUHBI
(pacnpenenenus) 0OpU PELICHWU 3a7ad, BBIYMCIATH JUCIEPCHI0O U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMMAIBHOTO pacIipelelIeHuH;

— BBIYUCIIATH BbIOOPOYHBIE XApaKTEPUCTHUKU 10 JIAHHOW BBIOOPKE M OLIEHUBATh
XapaKTepUCTUKU  TEHEpalbHON  COBOKYNHOCTM  JAaHHBIX IO  BBIOOPOYHBIM
xapakTepucTukaM. OlLieHUBaTh BEPOSITHOCTU COOBITUH U IPOBEPATh IpocTeHine
CTaTUCTUYECKUE TUIIOTE3BI, MOJIB3YSICh N3YYEHHBIMU PAcIpEACICHUSIMU.




2. CTPYKTYPA U COAEP) KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM y4eOHOr0 NMpeaMeTa U BU/IbI Y4eOHOH padoThI

Bua yueOHoii padoThl

Oovem uacoes

OO0uuii 00em 00pa3oBaTeIbHOI NPOrpaMMBbl 340
B TOM YHCIIE:
O0s3aTebHAs - BO B3aUMO/IEiiCTBHH € MpenojaBaTejiemM 328
B TOM YHCIIE:
TEOPETUYECKUE 3aHATHS 122
MPAKTUIECKHUE 3aHATHS 206
KOHCYJIbTaIHH 6
[IpomexxyrouHas arTecTanus B GopMe MMCbMEHHOTO dK3aMeHa 6




2.2. TemaTu4ecKkuii JIaH U cojiep:KaHue Y4eOHOT 0 MpeaMeTa

Koanl
pe3ybTaToB,
Oo0beM | (opMHUPOBAHUIO
HaumenoBanmne Conep:kaHue y4e0HOr0 MaTepuaJia, 1a00paToOpHbIe H MPAKTHYECKHE 3aHATH, 4acoB KOTOPEIX
pa3aeJioB U TeM CaMOCTOsITeIbHasI padoTa 00y4arouxcst
crnocodcTByeT
3J1eMeHT
TMPOrpaMMbl
Paznen 1. Anredpa un Havyaia MaTeMaTHIECKOr0 aHAJIN3a
Tema 1.1. ConeprkaHue yueOHOTO MaTepHaa
MHoxkecTBa M IloBTOpeHue. MHoXecCTBO, omepanMy HaJl MHOXXECTBaMM M HUX cBoicTBa. Jluarpammsl Oiinepa-Benna. IIpumenenue 2 JIP6, TTP2, TIPS
JIOTHKA TEOPETHKO-MHOXECTBEHHOI'O ammapara JJIsi ONKMCaHMS peajbHBIX MPOLECCOB W SIBICHHH, NMPW PELICHWH 3a1ad W3 JPYrux
yueOHbIX mpenMmeroB. OmnpeneneHue, TeopeMa, CBOWCTBO MaTeMaTHYECKOrO OOBEKTa, CIIE/ICTBHE, JI0Ka3aTelbCTBO,
[PaBHOCWJIbHBIE YpaBHEHUsA. BXOIHON KOHTPOIb
ITpakTuyeckoe 3aHsaTHE (MPOdecCHOHATBLHO-OPHEHTHPOBAHHOE COEPKAHME) 2 JIP2, MIIP6, I1P1
Omnepaiuy ¢ MHOXECTBaMH. PellieHne MpuKiIaaHbIX 3a1a4
Tema 1.2. Uncaa u | Coneprkanue yueOHOro Mateprasia
BbIYUCJICHUS Harypanbhbie u nenbie uncina. [IpuMeHeHne NpU3HAKOB JEIMMOCTH IEbIX YHCel, HAUOONBIIMK 00IMi fenuTens (nanee - 2 JIP6, MIIP1, I1P1
HO/I) u naumenbiee obuiee kparHoe (nanee - HOK), ocratkoB mo moaymto, anroputma EBkinaa Juis pemieHus 3ajad B
LETbIX YHCIIax.
PanmonansHble unciaa. OOBIKHOBEHHbIE U IECATHYHBIE IPOOH, IPOLEHTHI, OeCKOHEUHbIe Ieproandeckue qpodu. [Ipumenenne
Jpo0Oeli U MPOLECHTOB ISl PEIIeHHs] NPUKIIAJHBIX 32/1a4 U3 Pa3jIM4YHbIX OTpaciiell 3HAHWH M peajbHOW XKHU3HU. Buiuucienue
3HAUeHUL 8bIPAXCEHUL C UCHOIb30BAHUEM C8OLUCME YUCeNl U CUCTeM CYUCTeHUs, 0elUMOocmu, 0oell U yacmet, NPOYeHmos,
Mooynetl uuce
IIpakTHYyeckoe 3aHATHE 2 JIP1, MIIP3, ITP1
Uppaumonanbheie uncia. JleficTButenpHble yncna. ApuMeTniecKie onepanuu ¢ AeHCTBUTEIbHBIMU YUCIaMu. Moayb
JEUCTBUTEIBHOTO YHCIa U ero cBOWCTBA. [IpHOMIKEHHBIC BBIYMCIICHUS, NPaBUiIa OKPYIJICHUS, TPUKHUIKA U OLIEHKA
pe3yibTaTa BEIYMCICHUN
KommnekcHple uncna. Anredpandeckas U TpUTOHOMeTprYecKas: (popMbl 3ammcu KoMIDIeKcHOro uncia. @opmyna Myaspa. 2 MIIP4, ITP1
KopHu n-o#i cTeneHy U3 KOMIUIEKCHOT'O Yucia
IIpakTHyeckoe 3aHATHE 2 JIP2, MIIP6, I1P1
Apundmernueckre onepanyuy ¢ KOMIDIEKCHBIMHU dHciaMu. 300pakeHne KOMIUIEKCHBIX YMCEN Ha KOOPIAMHATHOH IUIOCKOCTH.
[IprmMeHeHne KOMIUIEKCHBIX YHCEN sl pemieHus] (QU3MYECKNX W T€OMETPHUYECKHX 3amad. /[leicmeus HAO0 KOMNIEKCHbIMU
yucnamu, 3a0aHHbIMU 8 MPUSOHOMeMPUYecKoU gopme.
KontponpHast pabora Ne 1
Tema 1.3. Coneprxanne yueOHOTO MaTepHana
YpaBHenus u ToxmecTBa 1 TOXIECTBEHHBIE MTPpeoOpa3oBaHusl. MHOTOWIECHBI OT OTHOM IepeMeHHoH. JleneHie MHOTOWIeHa HAMHOTOWICH C 2 MIIP1, I1P2
HepaBeHCTBA octatkoM. Teopema be3y. MHorounens! ¢ nensiMu koo ¢uunenrtamu. Teopema Buera
YpaBHEHHE, KOPEHb ypaBHEHMS. PaBHOCHIIbHBIE YpaBHEHUS M ypaBHEHUA-clencTBHs. OCHOBHBIC METOABI PENICHUS 1IETbIX U 2 I1pP2
JpOOHO-PALIOHATIBHBIX YPaBHEHUH
IIpakTHyeckoe 3aHsITHE 2 JIP3, MIIP2, I1P2

Pemenne cucteM NMHEHHBIX ypaBHEHMH. Martpuiia CHCTEMBI JTMHEHHBIX ypaBHeHHH. OmpenenuTens MaTpHIbl 2X2, ero
TEOMETPUUYECKHUI CMBICI 1 CBOMCTBA, BEIYHMCICHHUE €r0 3HAUCHHUS, IPUMEHEHNE OTIPEACTUTENS TSl PEIICHHS] CHCTEMBbI

JIMHEWHBIX YpPaBHEHUN




IIpakTnyeckoe 3aHsTHE
Pemenue npuknagHbIX 3aa4d ¢ IOMOILBIO CUCTEMBI JIMHEHHBIX ypaBHEHMH. VccienoBaHue MOCTPOEHHON MOJEIN CIIOMOIIBIO
MAaTpHIL ¥ ONIpeeTuTeNnei.

JIPS, MIIP4, TTP2

HepaBeHCTBO, PCUICHUEC HEPABCHCTBA. OCHOBHEIC MCTOAbI pECIICHUS IEIIbIX U I[pOGHO'paIII/IOHaJ'II)HLIX HCPABCHCTB. MGTOZ[
HWHTCPBAJIOB JJId PCIICHU S HCPABCHCTB

I1P2

IIpakTHyeckoe 3aHsITHE
[TocTpoeHne MaTeMaTHYECKUX MOJENEH peanbHOM CUTyalluu ¢ TIOMOIIBIO YpaBHEHUI U HepaBeHCTB. [IpuMmeneHue
ypaBHEHHH M HEPABEHCTB K PELICHUIO MaTEMaTHIECKHX 3a/1ad ¥ 33/1a4 M3 Pa3JIMYHbBIX 001acTell HAayKU M peasbHOH JKU3HH

JIP6, MIIP2, I1P2

CucremMa U COBOKYIHOCTh YpaBHEHMI W HEpaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U CHCTEMBI-CIE/CTBUSI. PaBHOCHUIbHBIE I1P2
HEpaBEHCTBA

IIpakTHyeckoe 3aHsITHE MIIPS, TTP2
OCHOBHBIE METOJIbI PEIICHUSI CHCTEM W COBOKYIHOCTEH pallMOHAIbHBIX YPaBHEHUH

IIpakTHyeckoe 3aHsITHE I1P2
I'padudeckue METOIBI PEIICHUS YPAaBHCHUI U HepaBEHCTB. [ eoMeTprueckie 00pa3bl ypaBHEHHI U HEPABEHCTB Ha

KOOPJIMHATHOW TIJIOCKOCTH

YpaBHeHUs, HEpaBESHCTBA M CHCTEMBI ¢ TapaMeTpamu. ['padudeckre METOIbI PEIICHHUS 3a1a4 ¢ ImapaMeTpaMu [1P2, TTP3

IIpakTHYeCcKoe 3aHsATHE
[IpumeHeHne ypaBHEHHIA, CHCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHYeCKUX 3ajad M 3aJad M3 pa3liuuHbIX oOlacTeit
HAyKU M peasibHOM JKU3HU, MHTEPIpETals MOTyUYEeHHbBIX Pe3yIbTaTOB

JIP6, MIIP3, I1P2

IpakTyeckoe 3aHsiTue (MPoghecCHOHATLHO-OPHEHTHPOBAHHOE COepPKAHHUE) MIIPS, ITP2
Pemenne TeKCTOBBIX 33124 PO(ECCHOHANBHOIO CONePIKaHuUs
IIpakTHyeckoe 3aHsTHE MIIP6, ITP2

KontponsHast pabora Ne 2

Tema 1.4.
DYyHKIUU U
rpapuxku

Conepxanue y4eOHOTO MaTepraia

Oynknws, croco0bl 3aganusi GyHKIuKA. O0NIacTh onpeneneHns ¥ MHOKECTBO 3HaueHn i ¢pyHkunu. Hynu ¢pyHKunm.
[TpoMeXyTKU 3HAKOIIOCTOSHCTBA

JIP4, MIIP1, ITP3

IIpakTHYeckoe 3aHsITHE
Yernsle u HeyeTHbIe QyHKIMHU. [leproanueckue GyHkuu. [IpomMexyTkd MOHOTOHHOCTH (DyHKIMH. MaKCHUMyMBI 1
MHHUMYMBI pyHKmy. Hanbonpinee 1 HanMeHblIee 3HaueHHst QYHKLIUH Ha TIPOMEKYTKE

JIP6, MIIP7, ITP4

I'padux dysxumm. DaeMeHTapHbIe IpeoOpazoBaHms rpadukoB GyHKuui. JInHeitHas, KBaIpaTHdHAS U APOOHO-THHEHHAS
GbyHKIIH

JIP4, MIIP4, ITP3

IIpakTHyeckoe 3aHsATHE
DneMeHTapHOe HCCIIeA0OBaHNe Q) YHKIIMN U TIOCTPOCHHE HX rpa(uKoB

JIP4, MIIPS, ITP3

Bsanmuo obpatabie ¢yHkumu. OOnacTe ompenerneHus W o0NacTh 3Ha4deHWH oOpaTHON (yHKumu. ['paduky B3aumMHO
00paTHBIX QyHKIHI

JIP4, MIIP6, ITP3

IIpakTHyeckoe 3aHATHE

Apudmernueckue oneparmu Haa GyHknusMu. Kommnosnims GyHKIw (cmokHas QyHKIwsT). ['paduk KOMIOZHITNH () YHKITHIA.
OyHKIMOHATIBHBIE 3aBHCHMOCTH B PEANIBHBIX MPOLECccax M sBICHUAX. ['padMKku peanbHBIX 3aBHCHMOCTEed. VMcmonp3oBaHue
rpaduKkoB (YHKIOMH U1 UCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOpbIe BO3HHKAIOT NPH PELICHUH 3a1ad U3 JPYrHX
y4eOHBIX TIPEAMETOB WM PEANbHON XU3HH. Pewenue 3a0au Ha ucnoavb3osauue spapukos Gyrxkyui 0 ucciedosanus
NPoOYeccos U 3asUCUMOCcmetl, KOmopbvle B03HUKAIM NPU PeueHul 3a0ay U3 Opyux y4eOHbIX npeOMemos U PeanbHOU HCUSHU

JIP4, JIP6, MITP4,
TIP3

IIpakTHyeckoe 3aHsATHE I1P3
Konrponsnas padora Ne 3

Tema 1.5. Kopuu Coneprkanne yueOHOro MaTepraia

U CTeIeHH. Apundmernuecknii KOpeHb HATYpaJIbHON CTETIEHH M €0 CBOICTBA MIIP1, ITP1




Crenennas CreneHs ¢ 1eTbIM MokaszateneM. buaom Herorora. Vcnonb3oBaHue MOaXoasiei popMbl 3amuicH TEHCTBATEIEHBIX YHACEI IS 2 JIP6, MIIP6, T1P1
$yHknms. pelIeHus] MPaKTHYeCKUX 3a1a4 M IIPEJICTaBJICHUS TAHHBIX
CrerneHsb ¢ palioHAJIBHBIM TOKa3aTelleM U €€ CBOWCTBA, CTETIEHb C JEHCTBUTENbHBIM [TOKA3aTeIeM 2 JIP7, MITP2, TTP1
IIpakTHyeckoe 3aHsiTHE 3 I1P1
[Ipeobpa3oBaHMsl YUCIOBBIX BBIPAYKEHUH, CONIEPIKAIIMX CTEICHH U KOPHH
CreneHHast QyHKIUS C HATYpaJIbHBIM M IEJIBIM TOKaszaTeneM. E€ cBoiicTBa n rpaduk. CBoiicTBa U rpadMk KOpHs N-Oi 2 JIP8, MIIP3, I1P1,
CTENeHU Kak (yHKIMU 0OpaTHOM CTereHH C HaTypajbHBIM IOKa3aTeneM. Mcrnonb3oBaHue rpaduka QyHKIMN I peleHus I1P2, ITP3
ypaBHEHUH
Uppaumonanbueie ypaBHeHUss. OCHOBHBIE METOJIBI PEIICHUS HPPAIIMOHAIBHBIX YPaBHEHUH 2 JIP1, TIP1, TIP2
IIpakTHyeckoe 3aHsITHE 2 I1P1, ITP2,
OCHOBHBIE METO/IbI PEIICHUs] HPPAIOHAILHBIX HEPABEHCTB
IIpakTHyeckoe 3aHsITHE 2 JIP2, MIIP5, T1P1,
OCHOBHBIE METOIbI pEIIEHHUs] CUCTEM M COBOKYITHOCTEH MppaIMOHAIBHBIX YpaBHEHHIT I1P2
IIpakTHyeckoe 3aHsITHE 2 JIP1, ITP1, TIP2
PelieHne ypaBHEHUI U HEPABEHCTB
IIpakTU4eckoe 3aHATHE 2 ITP1
KontpospHas padora Ne4
Tema 1.6. Coneprxanue yueOHOro MaTepraa
IToxasarennnas [MokazaTenbHast QyHKIWMs, ee cBokcTBa M rpaduk. Mcrmons3oBanue rpaduka QyHKIMEl IS peteHus ypaBHeHuit. Yucno € u 2 JIP3, MIIP1, ITP2,
PyHK1m. dynkums y = €*. Vicnons3osanue rpaduka GpyHKIMU TS PELIEHAs ypABHEHUH I1P3
IlokazaresibHBIE
ypaBHeHust 1 IIpakTuyeckoe 3aHsITHE 5 2 JIPS, MIIP2, I1P2
HepaBeHcTBa INokazarenbHble ypaBHeHHs.. OCHOBHBIE METO/IbI PEILICHHS] IOKA3aTENbHBIX YPABHEHUH
IIpakTHyeckoe 3aHATHE 2 [1P2
OcHOBHBIE METO/IbI PEIICHIS TIOKa3aTeIbHbIX HEPABEHCTB
IIpakTHYyeckoe 3aHATHE 2 I1P2
OcHOBHBIE METO/IbI PEIICHHS] CUCTEM 1 COBOKYIHOCTEH [TOKa3aTeIbHbIX YPaBHEHHI
Tema 1.7. Conepxanue yueOHOro Mareprania
Jlorapugmsi. Jlorapugm uncna. Cpotictsa norapudma. JlecsiTuiHbIe 1 HaTypallbHbIE JIOrapr(pMbI 2 JIP§, MIIP4, ITP1
Jlorapudpmuyeckasi | [IpakTuueckoe 3ansiTHe 2 JIP1, MIIP5, ITP1
Gynxuyst. [TpeobpazoBaHye BEIPOKESHHH, COMEPIKANTHX JIOrapru(MbI
Jlorapudgmuyeckue | Jlorapudmrirdeckas pyHKIu, ee cBoricTBa U rpaduk. Vcmons3oBaHre rpaduKoB (pyHKIN DTS PEIIeHsT ypaBHEHIH 2 I1P1, TIP2, ITP3
YPaBHeHMs U Jlorapupmuaeckre ypapHeHs1. OCHOBHBIE METOBI PEIICHIS JIOTapI()MHUYECKIX YPaBHEHHH 2 JIP2, MIIP6, I1P2
HepaBeHcTBa IIpakTHYecKoe 3aHATHE 2 MIIP7, ITP2
OcHOBHBIE METO/IbI PEIICHHS] CUCTEM F COBOKYIHOCTEH JTorapiu(hMUIeCKUX YPaBHEHUH
OCHOBHBIE METOIBI PEIIICHHS JIOTAPU(PMUIECKIX HEPABECHCTB 2 I1P2
CucTeMbl TIOKa3aTeNbHbIX U JIOrApU(PMIUECKIX HEPABEHCTB 2 JIP3, TIP2
IMpakTyeckoe 3ansiTue (MPoghecCHOHATLHO-OPHEHTHPOBAHHOE COAEePKAHME) 4 P2
[Tpumenenue gorapudma. Jlorapudmudeckas cuupaib B mpuposae. Ee MaTeMaTHUecKre CBOMCTBA
IIpakTUyeckoe 3aHsiTHE 2 JIP8, MITP4, TTP1
Jlorapug™MirdeckueypaBHEHIS. 1 HEpaBEHCTBA
IIpakTHyeckoe 3aHsATHE 2 P2
KonTponsHast pabora Ne 5
Paznen 2. OCHOBBI TPUTOHOMETPUH
Tema 2.1. Cunyc, | ConeprkaHue yaeOHOro MaTepHaia
KOCHHYC, TAHT€HC,
Panuannas mepa yrna. TpuroHoMerpuyeckast OKpyHOCTb. [IOBOpOT TOUKM BOKPYT Hauaga KOOPAUHAT 2 JIPS, MIIP1, ITP1




KOTAHT€HC OnpeneneHre TPUTOHOMETPHICCKUX (DYHKITHIA YHCIIOBOTO apryMEeHTa. 3HAKH CHHYCa, KOCHHYCa, TAHTeHCA M KOTaHTeHCa JIP7, MITP2, TTP1
YHCJI0BOTO
aprymeHTa
IIpakTHyeckoe 3aHsTHE I1P1
TpuronoMmerpuyeckue onepaniu
Tema 2.2. ConepxaHue y9eOHOTO MaTeprana
D opMybl OCHOBHBIE TPUTOHOMETpUUECKHE TOX1ecTBa. [Ipeobpa3zoBaHre TPUTOHOMETPHUECKHUX BBIPAYKEHUH MITP3, TTP1
TPUTOHOMETPUU U | CHHYyC, KOCHHYC, TAaHTEHC M KOTaHI'eHC YIIIOB o U —o. Popmynbl cinokenns. [IpeodpazoBaHie TPUTOHOMETPHYECKHUX JIP8, ITP1
npeodpazoBaHue BBIPAKEHHIA
TPHTOHOMETPHYEC | [IpakTHUECKOE 3aHATHE MIIP4, TTP1
KHX BBIPAKEHNU Dopmyiiel criokerus. [Ipeodpa3oBaHue TPUTOHOMETPHYCCKHIX BBIPAKCHUIN
IIpakTHyeckoe 3aHsITHE ITP1

q)OpMyJ'IH ﬂBOﬁHOFO U ITOJIOBUHHOI'O aprymMEHTa. Hp606p330BaHI/Ie TPUTOHOMCTPHICCKUX BLIpa)KeHI/Iﬁ

IIpakTHuyeckoe 3aHsITHE
Dopmyasl npuBeaeHus. [Ipeodbpa3zoBaHre TPUTOHOMETPHUYECKUX BBIPAsKEHUI

JIP1, MIIPS, ITP1

[IprMeHeHHEe TPUTOHOMETPHYCSCKHIX (POPMYII K MPEoOPa30BAHUIO TPHTOHOMETPUYCCKHMX BBIPAIKCHHI

IIpakTH4eckoe 3aHATHE ITP1
[IpeoOpa3oBaHue CyMMBbI, Pa3HOCTH B IPOM3BEICHHE TPUTOHOMETpHYECKHX (QyHKUHMI, 1 HaoOopoT. [IpeobpazoBaHue

TPUTOHOMETPUUYECKUX BBIPAKEHUM

IIpakTH4eckoe 3aHATHE JIP2, TIP1

Tema 2.3.
Tpuronomerpuue
ckre QyHKIUN

Tpuronomerpuueckue GpyHKIUM, UX cBoMcTBa U rpaduku. Mcnonb3oBanue rpadukoB GyHKIMN JUIsl pEIICHUs] YpaBHEHUN

MIIP7, ITP1, I1P2,

Hcmonb30BaHKe CBOMCTB TPUTOHOMETPHUECKHX (DYHKIMI B IPO(heCCHOHATBHBIX 3a1a9ax

I1P3
IIpakTHyeckoe 3aHsTHE JIP3, ITP1, ITP3
Pemenue 3aJ1a4 Ha OCTpoeHKe rpa(uKOB TPUTOHOMETPHYECKUX (DYHKIMIT IPH TOMOIIM 3JIEMEHTAPHBIX peoOpa3oBaHUi
IIpakTuyeckoe 3ansTue (MpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COlep:KaHue) JIP3, ITP1, TTP3

Tema 2.4.
Tpuronomerpuye
CKHe YpaBHEHUs
HepaBeHCTBA.

Conepxanne ya4eOHOTO MaTepuaia

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC M apKKOTaHT€HC YMCIOBOro aprymenTa. OOpaTHble TPUTOHOMETpUYecKHe GpyHKIMHU, HX
IJIaBHBIE 3HAYCHHUS, CBOICTBA M rpaduku

JIPS, MIIP1, ITP2,
I1P3

Pemrenne npocTedmux TpUTOHOMETPUUECKUX ypaBHEHUH. OTOOp KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

MITP2, TIP2

IIpakTuyeckoe 3aHsATHE
Pemenue TpuroHoMeTpudecKux ypaBHeHHH. OCHOBHBIE METOIBI PEHICHHS TPUTOHOMETPHUECKHUX YPaBHEHUH

JIP7, MIIP4, ITP2

PerreHne TpUTOHOMETPHUIECKUX HEPABEHCTB

IIpakTHyeckoe 3aHATHE MIIPS, ITP2
Pemienne nmpocTerimux TpUroHOMETPUY €CKUX HEPABEHCTB
IIpakTHyeckoe 3aHsTHE MIIP6, ITP2

IIpakTHyeckoe 3aHATHE
Pemienne cucreM TPUTOHOMETPUUYECKUX YPABHEHNH N HEPAaBCHCTB

JIPS, MIIP7, ITP2

IIpakTHyeckoe 3aHATHE
TpuroHoMeTpu4ecKrue ypaBHEHUS] HHEPABEHCTBA

JIP7, MIIP4, TTP2

IIpakTnyeckoe 3ansiTHe
Konrponsaas padora Ne 6

I1pP2

Pa3nen 3. BeposiTHOCTH U CTATHCTHKA

Tema 3.1.

| Coneprkanne yueOHOTO MaTeprana




DJIeMeHThbI I'pad, cBs3HBI rpad, myTn B rpade: mukiIsl 1 neny. CteneHs (BaleHTHOCTh) BepuinHbl. ['padbl Ha rutockocTH. JlepeBbs JIP1, MIIP1, ITP7
Teopuu rpagos
Tema 3.2. Coenunenns. Bunsl coennnennii. [lepectanoBku u dakropuan. Uucno couerannii u pazmeriennii. KomOrHaTopHOSIpaBIIO I1P7
DJIeMeHThbI YMHOKEHHUSI
KOMOHMHATOPHKHA IpakTHYecKoe 3aHsATHE JIP2, ITP7
Pemenue 3anau Ha npuMeneHne Gopmyn komouHaropuku. TpeyronsHuk [ackans. @opmyna 6uHoma HeroToHa
Tema 3.3. CrnydaiiHple KCIIEPUMEHTHI (OIBITHI) M CIIydaiHbIe COOBITHS. J[epeBO CIy4aifHOTO SKCIEPUMEHTA. DJIEMEHTAPHBICCOOBITHS MIIP3, TTP7
yeMeHTbI (ucxompl). BeposTHOCTE Cy4aiiHOro COOBITHS. BIIM30CTh YacTOTHI M BEPOSTHOCTH COOBITHH. CiydaliHbIC OTBITHI C
Teopuu PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMH COOBITHUSIMH. BeposTHOCTH COOBITHIA B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU
BEPOSITHOCTH coObITHsIMH. Onepayuu Had Muoxcecmsamu. Juazpammol Jiliepa
IIpakTHyeckoe 3aHsITHE JIP3, MIIP4, ITP7
Omnepanyii HajJl COOBITHSIMH: TIepecedeHne, OObEeJUHEHHE MHOXKECTB M COOBITHH, NPOTHBOIOJIOXHBIE cOObITHs. Dopmyna
CIIO’KEHHsI BEpOATHOCTEN Y ClIOBHAs BEPOSTHOCTh. Y MHOXKeHHE BeposTHocTel. dopmyna ycinoBHOH BeposTHocTH. Popmyna
nonHoM BepoaTHocTH. Dopmyna baiteca
IIpakTH4yeckoe 3aHATHE JIPS, MIIP6, ITP7
buHapHsbIii ciy4aiiHbIi onbIT (MCHBITaHKUE), YerieX U Heyaada. He3aBucumble coObiThsi. HezaBucumble ucnbitanus. Cepust
HE3aBHCHMBIX MCIBITAaHHUHN J10 IepBoro ycrnexa. Cepusi He3aBUCHUMBIX HcnbITaHuid beprymnu. CiydaiiHplil BEIOOp U3 KOHEYHOU
coBOKynHocTH. [IpakTruyieckas paboTa ¢ HCIOIb30BaHUEM JIEKTPOHHBIX Ta0JIHIL
ITpakTuyeckoe 3ansaTHE (MPOJECCHOHATLHO-OPHEHTHPOBAHHOE COEPKAHME) JIPS, MITPG6, ITP7
[NepBuuHas 00paboTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe nx npencraBieHue.
HaxosxeHue cpeqHUX XapaKTepUCTHK, HAOMIOAaeMbIX JaHHBIX
Tema 3.4. Cryuaiinast BennunHa. Pacnpenenenue BeposTHocTedl. Jlumarpamma pacnpeneneHus. Onepaumu  Hall  ClIydailHBIMU MIIP7, ITP7
DJieMeHTbI BennurHamu. IIpumepsl pacnpenenenuil. bunapnas cirydaiinas BennuuHa. I'eoMmerprudeckoe pacnpenenenue. bunomuanbHoe
MaTeMaTH4YecKoii | pacnpenencHue. MaTemaTuueckoe OXHAAHME ClydalHOM BenuuuHbl (pacnpenencHus). Ilpumepsl npuMeHeHHs
CTATUCTHKH MaTeMaTH4eCcKOro OXHIaHus (cTpaxoBaHue, Jorepes). COBMECTHOE pacHpenelNeHHe JIBYX CIy4alHbIX BEIHYHH.

HesaBucumeble crydaiinble BenmuuuHbl. CBOMCTBA MaTeMAaTHYECKOr0 OXKUAAHUS. MaTemMaTH4ecKoe OXHIaHue OMHAPHOMN
CIy4alHOM BeIMYMHBL. MaTeMaTHYecKOe OXUIAHME CYMMBI CIydalHBIX BEIMYMH. MaTeMaTHuecKkoe OXUAaHHue
TeOMETPUYECKOr0 U OMHOMHMAJILHOTO pacipeaelieHui

IIpakTHYeckoe 3aHsITHE

Hducriepcusi W CTaHOApTHOE OTKIOHEHHWE CIyJaifHOM BeNMMYMHBI (pacmpeneneHus). Jucnepcus OWHApPHOW CiydaliHON
BenmnuuHbl. CBoiicTBa mucriepcuy. MaTeMaTHIeCcKOe OXHIAHWE IIPOM3BEINCHUS M JHCIEPCHS CYMMBl HE3aBHCHMBIX
CITyqalHbIX BEMUYMH. J{McCriepcyus M CTaHIapTHOE OTKIOHEHHWE OMHOMHAIBHOTO pacmpenencHus. Jlucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUIECKOro pacnpenenenus. [IpakTuueckas paboTa ¢ HCIOIb30BAHUEM 3JIEKTPOHHBIX TaOIHI

JIP§, MIIP1, ITP7

HepaenctBo YeOrmméBa. Teopema UeOrméBa. Teopema beprymmu. 3akoH Oonpmmx uncen. BeIOOpOUHBIH METO
uccnenoBanuil. [IpakTuyeckas paboTa ¢ HCIIONBE30BaHHEM HJICKTPOHHBIX TaOJIHIL

MIIP2, ITP2, ITP7

IIpakTHyeckoe 3aHsTHE JIP1, TIP7
I'eHepanbHas COBOKYNHOCTh W CiydaiiHas BbIOOpKa. BpiOopounsle xapaktepucTwku. OIEHKAa CpEeTHEr0 M JHUCIEPCHH

TeHEpAIbHOM COBOKYITHOCTH C TIOMOIIbIO BBIOOPOYHBIX XapakTepucTWK. OIEHWBaHWE BEPOATHOCTEH COOBITHH 110

BBIOOPOYHBIM HaHHBIM. CTaTHcTHYecKass Tumore3a. lIpoBepka NPOCTEHIINX THMIIOTE3 C IMOMOLIBIO CBOMCTB H3YUEHHBIX

pacnpeneneHuu.

[pakTryeckas paboTa ¢ NCTIOIb30BAHUEM NIEKTPOHHBIX TAOIIHIL

IIpakTHyeckoe 3aHsATHE MIIP3, ITP7

HenpepoiBHbIe crydaiinble BenmuuuHbl (pacnpenenenus). [Ipumepsl. @yHKINS IIIOTHOCTH BEPOSITHOCTH PACIpeeIeHus..
PaBHOMepHOE pacmpeneneHue u ero cpoicrea. [Ipumeps! 3a1a4, TPUBOIAIINX K MOKA3aTEIPHOMY M K HOPMAJILHOMY
pacnpenesneHusIM




IIpakTHyeckoe 3aHsTHE

[NocnenoBaTenbHOCTh OMUHOYHBIX HE3aBHUCHMBIX COOBITHIL. [Ipumep 3amaun, npuBonsmieil k pacnpenenenuto [lyaccona.
KoBapuanust [Byx ciaydaiiHpix Benuuud. KosdduipeHt nuneiiHoi koppessiinuid. COBMECTHbIE HAOIIONEHHS ABYX BEJIHUKH.
[IpakTryeckas paboTa ¢ UCIONB30BAaHUEM 3JICKTPOHHBIX TAONHIl. Boibopounsiii ko3pguyuenm xoppenrsyuu. Pazmuuue
MedHCAY TUHEUHOU CB3bI0 U NPUYUHHO-CIe0CmBeHHOU c6s3b10. Jlunelinas peepeccust. Memoo naumeHbuux K6aopamos

JIP2, MIIP4, ITP7

IIpakTHyeckoe 3aHsITHE

[IpencraBneHue MaHHBIX C TOMOIIBIO TAONMIl M JUarpamM, ONHKCATENbHAs CTaTHUCTHKA, OIBITHI C PaBHOBO3MO)XHBIMHU
9JIEMEHTAPHBIMU COOBITHSIMH, BBIYHCIICHHE BEPOSTHOCTEH COOBITHII ¢ IpUMEHEHnEM (OpMYIT B TpaHIeCKUX METOI0B
(KoopmuHATHAs TpsiMast, IEPeBO, qUarpaMma Diiiepa), cirydaifHble BETMYMHBI U Pacpe/ielieHns], MaTEMaTHIeCKOe OXKUIaHue
CYy4aifHOUN BEIUYUHBI

MIIPS, [1P3, TIP7

IpakTyeckoe 3aHsiTue (MPOeCcCHOHAILHO-OPHEHTHPOBAHHOE  COJEPIKAHUE)
[epBuuHast 00pabOTKa CTATUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeicTaBIeHHeE.
HaxoxeHne cpeHnuX XapaKTepUCTUK, Ha0Ir0aeMbix AaHHbIX. CocTaBieHue TabJIuIl U JUarpaMm.

MIIPS, [1P3, TIP7

IIpakTHuyeckoe 3aHsiTHE
KonTposbHas pabora Ne 7

MIIPG6, [1P7

Paznen 4. Hauaina MaTeMaTH4eCKOro aHAJIN3A

Tema 4.1.

ITocnegoBaTeIbHO
CTH U NIPOrpeccun

Copneprxanue yaeOHOro MaTepuana

[MTocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOcienoBaTeabHOCTeH. MeTo/ MaTeMaTHYeCKOW MHAYKIMHA. MOHOTOHHBIE U
OrpaHUYCHHBIC MTOCIICI0BATEIbHOCTH. VICTOpHS BOSHUKHOBCHHS MATEMaTHUCCKOI0 aHajIK3a KaK aHaIn3a 0CCKOHEYHO MaJIbIX

JIP3, MIIP1, I1P4

Apudmernueckas ¥ reoMeTpHuecKas nporpeccur. beckoHeuHo yObiBaromas reomerpudeckas nporpeccus. Cymma
0ECKOHEYHO yOBbIBAOIIEeH TeoOMeTpHYecKoi nporpeccuu. JIMHEWHBIH M SKCIIOHEHIMANIBHBIH pocT. Yucno e. Gopmyna
CJIOXHBIX MPOILIEHTOB.

JIP6, MIIP7, ITP4

IIpakTHyeckoe 3aHsITHE
Hcnionp3oBaHue MPOrpeccry Ul PEIICHUs PeasIbHbIX 3a1a4 MPUKIAIHOTO XapakTepa

JIP6, MIIP7, ITP4

Tema 4.2.
HenpepbiBHBIC

Gynxnuun.
Ipouzsonnas

ConepxaHne y9eOHOTO MaTepuaia

HenpepbiBable GyHKIMH U uX cBoiicTBa. Touku paspbeiBa. AcumnToThl rpadukoB ¢pyHkimid. CBolicTBa (yHKIMI
HETPepBIBHBIX Ha OTpe3Ke. MeTo[ MHTEpBAJIOB IS PEIICHHS HepaBeHCTB. [IprMeHeHHe CBOMCTB HENpPephIBHBIX (DYHKIUH
JUIA pelieHus 3amad. M3yuenue cgedeHuti u3 ucmopuu (Npoucxogcoenue mepmuHos u 0OO03HAUeHUll, UCMOpUs pa3eumus
YUCTOBLIX NOCIed08amebHocmell)

I1P2, TIP3, ITP4

IIpakTHyeckoe 3aHsATHE
Huddepermmpyemocts pynxmum. [lepBas u BTOpas mpomsBomuble QyHKuu. OmnpeneneHre, TeOMETPUIECKHN U
(br3MUecKui CMBICT IPOM3BOIHON. Y paBHEHHE KacaTedIbHOU K TpaduKy ) YHKITUH

TIP2, TIP3, [1P4

IIpakTuyeckoe 3aHsATHE
[TpousBoaHbIC DIeMeHTapHbIX GyHKIMH. [Ipon3BoIHAS CYMMBI, MPOU3BEICHHS, YACTHOTO () YHKITHI

MIIP4, [1P4

IIpakTHyeckoe 3aHATHE
[Tpon3BoHAS KOMIO3HIIMY () YHKITHIA

JIP7,11P4

IIpakTHyeckoe 3aHATHE
Brrurciienre mpou3BOIHbIX () YHKITHI

MITP4, [1P4

Tema 4.3.

Conepxanne y9eOHOTO MaTeprana




HccnenoBanne [Ipumenenne npon3BOIHON K HCCIIe0BaHHUIO (PYHKIIMI HA MOHOTOHHOCTh M 9KCTpeMyMbl. Haxoxienne HanOosbIiero u MIIPS, I1P3, T1P4
¢ynknuii ¢ HaMMEHBIIEr0 3HAYCHUH HeTIPephIBHOW (DYHKIIMU Ha OTpE3Ke
MOMOIIbIO IIpakTHyeckoe 3aHsiTUE JIP8,MIIP6, I1P3,
NPOU3BOIHOI [TprmeHeHne MPOU3BOAHON IS HAXOXKJICHNS! HAWITYUIIETO PEIICHHs B IIPUKJIAIHBIX 33/1a4aX, U ONPEAEIEHHS CKOPOCTHH P4
YCKOpEHUsI mpoliecca, 3aaHHoro GopMynoi mwin rpagukoM
IpakTHyeckoe 3aHsiTHE (MPOECCHOHAIHLHO-OPHEHTHPOBAHHOE  COIEPIKAHUE) MIIPS, TIP3, T1P4
Haumenpniee u HanOosbIee 3HaUeHHE YHKIMU
IIpakTHyeckoe 3ansiTue MIIPS, ITP3, I1P4
KonrponbHas pabora Ne§
Tema 4.4, ConeprxaHue y4eOHOTO MaTepuana
IlepBooGpasuast u | [lepooOpasHasi, OCHOBHOE CBOMCTBO MepBOOOpasHbIX. [lepBoobpasubie sneMenTapubix GyHKiuii. [IpaBuna Hax oK IeHUs JIP1, ITP4
HHTErpal 1epBo0Opa3HbIX
Heonpenenennsiit uaTErpan u ero cBoiicTBa. ['eomeTprdeckue MpUIoKEeHNsT HEOMPEIeIEHHOr0 HHTerpaa MITP1, TTP4

OmnpeneneHHbI HHTErpall U er0 reOMeTpuieckuil cMbici. OCHOBHBIE CBOMCTBA OIpeNleJIeHHOT0 UHTerpaia. Beraucienue
ompenenéuHoro uarerpana no dhopmyne Herorona-Jleonuia

JIP2, MIIP2, ITP4

IIpakTH4eckoe 3aHATHE MIIP3, I1P4
[Tnomanp kpuBodHMHEiHOW Tpanenuu. [IpumeHeHne MHTErpaia s HaXOKACHHS TUIoMaae Iockux Guryp u o0bEMOB

T€OMETPUYECKHX Tell

IIpakTH4eckoe 3aHATHE MITP4, 11P4

Berlunciienue miomaaeh miockux GUryp ¢ moMoIIbI0 OMPEASICHHOr0 HHTerpajia

Juddepenumanbapie ypaBHEHUSI.

JIP7, MIIP1, ITP2,
I1P4

IIpakTH4yeckoe 3aHsITHE
[pumeps! pemennii audpepeHuanbHbIX ypaBHeHHH. MatemMaTHu4ecKkoe MOJEITUPOBaHHE PEAbHBIX IPOIECCOB C
moMoIIbI0 auddepeHInaIbHBIX YPaBHEHHH

JIP7, MIIP1, ITP2,
I1P4

IMpakTyeckoe 3ansiTue (MPohecCHOHATLHO-OPHEHTHPOBAHHOE  COAEPKAHUE) MIIPS, 11P4
I'eomerpuueckuii cMbIch onpeneneHHoro uarerpaina. ®opmyna HetotoHa - JleiibHu1a.

Pemenue 3a1a4 Ha NpUMEHEHNE HHTErpajia 1yisl BBIYUCICHHS] (PU3NUESCKUX BENUYMH M IUIOMa eH

IIpakTHYyeckoe 3aHATHE I1P4

KonrponbHas pabora Ne 9

Pa3nen 5. 'eomeTpusi B mpocTpaHcTBe

Tema 5.1.
Hpsimbie u
NJIOCKOCTH B
NPOCTPAHCTBE

Conepxanne y9eO0HOTO MaTeprana

IIpakTHYeckoe 3aHsATHE

[loBTOpenue. Pemenne 3amad ¢ WCHONB30BaHMEM CBOMCTB (UTYp Ha IDIOCKOCTH. PemieHme 3amad Ha JOKA3aTeNbCTBO H
MIOCTPOEHNE KOHTPIpHUMepoB. IIprMeHeHne MpocTeHIMX JTOTHIecKuX mpaBwl. Pemenne 3a1ad ¢ UCIIONb30BaHUEM TEOPEM O
TpEYroJbHUKAaX, COOTHOIICHUI B MPSIMOYIOJBHBIX TPEYrOJIbHUKAX, (JaKTOB, CBS3aHHBIX C YETBIPEXYIOJIBHUKAMH H C
OKpYXHOCTSIMU. Pemienue 3asad Ha W3MEpPEHWs] HA TIOCKOCTH, BBIYMCICHWS JJIWH W IUIOMIAned. M3yuenue ceedenuli u3
ucmopuu (ceomempuu Eexnuoa)

JIPS, MIIP1, ITP6

OCHOBHBIE TIOHATHS CTE€peoMeTpuu. Toduka, TpsiMas, IUIOCKOCTh, MPOCTpaHCTBO. IloHATHE 00 aKCHOMAaTHYECKOM
TIOCTPOEHUN CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX. Mcmopusa coz0anus cmepeomempuu. Hcmopus
B03HUKHOBEHUSL OCHOBHBIX NOHAMULL CMepeoMempui

JIPS, MIIP2, TTP6

B3anmHoe pacrnionokeHue MpSMBIX B MPOCTPAHCTBE: IEpeceKarolnecs, MapauleNibHble W CKPEUIMBAIOLINECS MpPSMBIE. MIIP3, ITP6
[Tpr3HaKK CKPEIMBAIONIMXCS MPSIMBIX. YTIIBI C COHANPaBICHHBIMHI CTOPOHAMH, YTOJ MEKAY NPSIMBIMH B IIPOCTPAHCTBE
IIpakTHyeckoe 3aHsATHE JIP1, TIP6

HapaHJIeJ'H)HOCTI) IpAMBIX U IUIOCKOCTEH B OPOCTPAHCTBE: MApaJUICIBbHBIC IIPSAMBIC B IIPOCTPAHCTBEC, NAPAJICIbHOCTD Tpex
NPAMBIX, TAPAJJICIIbHOCTDH pr[MOﬁ W ITIJITOCKOCTH. Hapannem,Hoe 1 OCHTPAJIBbHOC MPOCKTUPOBAHUC, I/I306pa)K€HI/I€ (1)I/Il"yp.




OCHOBHBIE CBOWCTBA MapauIENbHOTO MPOEeKTHpoBaHMA. M300paskenne Guryp B napauienbHON MTPOeKIUH

IIpakTnyeckoe 3aHsTHE MIIP4, ITP6
[TapamienbHOCTh  IUIOCKOCTEH:  HapajuleNibHBIE  IUIOCKOCTH, CBOWCTBA  MapajUIeNbHBIX — IuockocTed. Ilpocrefimme

MIPOCTPAHCTBEHHBIE (UI'YPHl Ha IUIOCKOCTH: TETpa’p, Mapajlielieluresl, MOCTpoeHue ceueHuil. HMzobpaoicenue ¢ueyp 6

cmepeomMempuu nPU napaiiesibHoOM npoeKmuposanuu

IIpakTHyeckoe 3aHsITHE MIIPS, ITP6
[epneHAnKyISPHOCTD MPSIMOW M IUIOCKOCTH: MEPIEHINKYJISPHBIE TPsIMBIE B MPOCTPAHCTBE, MPSMBbIE MapajuleibHbIEe U

TIepIEeHANKYISIPHBIE K IUIOCKOCTH, MPHU3HAK HEPIEHIUKYISIPHOCTH MPSIMOW M IUIOCKOCTH, TEOpeMa O MpsSMOH

TIepIEeHANKYIISIPHOM TIOCKOCTH

IIpakTHuyeckoe 3aHsITHE JIP3, ITP6
OpTroroHansHoe MpoeKTupoBanue. [lepreHnuKyIsip 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHAE OT

TPSIMO# 0 TUTOCKOCTH, MPOEKIHS (PUTYPhI Ha TUIOCKOCTh. [lepreHInKynsIpHOCTh IIOCKOCTEH: IPU3HAK MEPIEeHANKYIISIPHOCTH

JBYX miockocted. TeopeMa o Tpéx nmeprneHIuKyspax

IIpakTHuyeckoe 3aHsITHE MITP6, ITP6

VYribl B IPOCTPAHCTBE: YrOl MEXAY NPSMOU U IJIOCKOCTBIO, ABYTPAHHBIN Yo, JUHEWHBIM Yrosl ABYIPaHHOIO yrija.
TpéxrpanHslil 1 MHOrorpaHssie yribl. CBOMCTBa INIOCKMX YIJI0B MHOrorpaHHoro yria. CBOWCTBa IJIOCKUX U ABYIPaHHBIX
YIJ10B TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB M CUHYCOB Ul TPEXIPAHHOIO yria

IIpakTHyeckoe 3ansTHe (MpodeccHOHATBHO-OPHEHTHPOBAHHOE COIePIKAHME)
AXCHOMBI crepeoMeTpud. [leprneHauKyIsIpHOCT  MPSIMOW M TUIOCKOCTH,
[apaJuUIENbHOCTD IBYX MPSIMBIX, NEPIIEHIUKYISIPHBIX TJIOCKOCTH, NEPHEHIUKYIISIPHOCTD INIOCKOCTEH

JIP8, MIIP2, ITP6

IIpakTHyeckoe 3aHsITHE
Kontponsuas padora Ne 10

JIP§, MIIP2, ITP6

Tema 5.2.
MHoOrorpaHHuKH

Conepxanue y4eOHOTO MaTepuaia

Buasl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuKa. Kpardaiiime myTd Ha MOBEPXHOCTH MHOTrorpanHuka. Teopema Oifnepa.
[pocrpancreennas Teopema [Iudaropa. [apannenenunesn, npsMOYyroibHbIA MapaJUIeenuIie/l U ero CBOMCTBa

JIP4, MIIP1, ITP6

[Ipuzma: n-yronpHas mpu3Ma, HpsiMas W HAKIOHHAs NPHU3MbL, OOKOBas M IOJHAs MOBEPXHOCTb IPU3MBL. BblumcieHue
9JIEMEHTOB MHOTOI'PaHHHKA: pEOpa, AUaroHaIIH, YIIIbL.

JIP4, MIIP3, ITP6

IIpakTHYeckoe 3aHsITHE
[Inomans 60KOBOM MOBEPXHOCTH U MOJTHOM MMOBEPXHOCTU HPSAMOM MIPHU3MEI, IO OCHOBAHHMA, TeOpeMa 0 OOKOBOIA
TIOBEPXHOCTH MPSIMOH NPU3MBL.

JIP4, MIIP3, ITP6

IIpakTHyeckoe 3aHsITHE
O6wém. OcHOBHBIE cBOIicTBa 00HEMOB Teil. Teopema 06 00bEME MPSIMOYTOIBHOTO MapalIeNIeNHIea U CISICTBIS U3 Hee.
O06BEM IpsAMOii ¥ HAKITIOHHOHN TPH3MBI

JIP4, MIIP3, ITP6

[Mupamuna: n-yronsHas IMpamMuaa, IpaBHIbHAS U yceu€HHas IMpaMuIbl. BelaucieHrne 21eMeHTOB MHOTOTpaHHUKa: pEOpa,
muaroHand, yrisl. CBoiicTBa pédep u OOKOBBIX TpaHel MPaBIIIBHONW MTUPAMUJIBI.

JIP4, MIIP5, TIP6

IIpakTHyeckoe 3aHATHE
[Tnomans OOKOBOW MOBEPXHOCTH W TIONHOM TOBEPXHOCTH MHPAMUIBI.

JIP4, MIIP5, TTP6

IIpakTHyeckoe 3aHsATHE
O6wvem mpamunbel. OTHOMIEHWE OOBEMOB MUPAMHUI C OOLIMM YTIIOM.
CrepeoMeTpryecKre 3aJIa4H, CBA3aHHBIE C 00bEMaMK MHPAMHU/IBI

JIP4, MIIP6, ITP6

[IpaBuibHBIE MHOTOTpaHHUKH: MpPABWIIBHAS NPH3Ma W TpaBWIbHAS MHPaMHAA, MPAaBWIIBHAS TPEYroibHas MHpaMHAd |
MIPaBWIIBHBIHN TeTpasap, KyO. IIpencraBienue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTad/Ip, JOAEKa’ap U ukocasap. Cummerpus
B IIPOCTPAHCTBE. JeMEHNbl CUMMEMPUL NPASUTbHbIX MHO202paHHUuKos. Cummempus 6 npasuibHOM MHO202PAHHUKe.

JIP4, MIIP7, TIP6




cuUMMempus napaiielenunedd, CUMMempusi NPAGUILHLIX NPUSM, CUMMEMPUs NPAGUTbHOU NUPAMUObI

IIpakTnyeckoe 3aHsTHE
Konrponsnas padora Ne 11

JIP4, MIIP3, I1P6

Tema 5.3.
BekTopnl n
KOOPAMHATHI B
NPOCTPAHCTBE

Cozepxanue yueOHOTO MaTepHaa

[oHATHSA: BEKTOP B MPOCTPAHCTBE, HYIEBOH BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJUTMHEAPHBIC, COHAIPABIICHHBIC
U TPOTHUBOMOJIOKHO HAMPABJICHHBIC BEKTOPHI. PaBEHCTBO BEKTOPOB. JICWCTBHS C BEKTOpAMH: CIOXKEHHE M BBIYHUTAHHUC
BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKEHHE BeKTOpa Ha umciio. CBOMCTBA CIOKCHHS BEKTOPOB.

CroiicTBa YMHOKCHHSI BEKTOpa Ha 4YMCiO. [IOHATHE KOMIUTaHAPHBIC BEKTOPHL [IpU3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
IMpasuiio napamwtenenumnesa. Teopema o pa3IoKeHUH BEKTOpa 0 TPEM HEKOMILIAHAPHBIM BEKTOPaM

MIIP1, ITP6

IIpakTHuyeckoe 3aHsiTHE
[IpsimoyronbHas cucremMa KoopauHAT B mpocTpaHcTBe. KoopanHaTel Bektopa. CBsA3b MEXAy KOOpAWHATAMM BEKTOpa U
KOOpJIMHATaMU ToueK. Yroa Mexay Bekropamu. CkalisipHOe IPOU3Be/IeHHE BEKTOPOB

JIPS, MIIP2, TIP6

IIpakTHuyeckoe 3aHsiTHE

BekTops! B npoctpaHcTBe. Onepaiiii HaJl BeKTopaMu. BekTopHoe ymMHOMXeHHe BeKTOpoB. CBOWCTBA BEKTOPHOIO
yMHOkeHus. [IpsiMoyrosibpHas cucTeMa KoopAMHAT B pocTpaHcTBe. KoopamHatel BekTopa. PasnokeHne Bekropa 1o 0asucy.
KoopanHaTHO-BEKTOPHBIM METOJI MPU PEIICHUH T€OMETPUIECKUX 3a]1a4

JIP7, MIIP3, ITP6

ITpakTuyeckoe 3anaTHE (MpodeccHOHATBHO-OPHEHTHPOBAHHOE CO/leP:KAHME)
KoopanHatHas miiockocth. Beraucienue paccTossHUi U III0IIa/Aeii Ha MIOCKOCTH
KomnuuecTBeHHbIE PacyeThl

JIP5, MIIP2, ITP6

IIpakTHyeckoe 3aHsITHE
Kontponsnas padora Ne 12

JIPS, MIIP2, ITP6

Tema 5.4. Tena

Conepxanue y4eOHOTO MaTepuaia

BpaleHust [oHsiTHE UMIMHIPUYECKOW MOBEPXHOCTH, 00pa3yrolUe MOBEPXHOCTH. Tena BpaieHus: nwiuHap. M3oOpaxeHune Ha MIIP4, ITP6
w1ockocT. PazBepTka LMIHMHIpA.
IIpakTHYeckoe 3aHsITHE
[Tnonaas MOBEPXHOCTH LMJIMHJIPA
[NoHsITHE KOHMYECKOH TOBEPXHOCTH, 00pa3yIollue MoBepXHOCTH. 300pakeHne Ha MI0CKOCTH. JIP8, MIIPS, I1P6
Pa3BepTka KoHyca.
IIpakTuyeckoe 3aHsATHE JIP8, MIIPS, I1P6
[Inomaap MOBEpXHOCTH KOHYCA
[ousitus: chepudeckas noBepxuocth. Tena Bpamienus: cdepa, map. M3o0paxeHue Ha mockocTH. Bzanmuoe MITP4, ITP6
pacIooKeHrne chepsl U IIIOCKOCTH, KacaTelbHas INIOCKOCTh K chepe. Cummerpust cepsl U mapa.
IIpakTHyeckoe 3aHATHE [1P6
[Tnomans chepsr u e€ gacTel.
IIpakTHyeckoe 3aHsATHE JIP8, MIIPS, ITP6
OOBeMBI Ten BpalieHus: 00beM IIIHHAPA, 00BEM KOHYCa, 00BheM Iapa U IMapoBOr0 CETMEHTa
IpakTuyeckoe 3ausaTUe (MPOdecCHOHATLHO-OPHEHTHPOBAHHOE COIePIKAHHIE) JIP8, MIIPS, ITP6
Terma Bpamenns B Moeii mpodeccuu
IIpakTHyeckoe 3aHsATHE I1P6
KonrponpHas padora Ne 13

Tema S.5. [Ipu3ma, BiMcaHHast B NMIIMHAP, OMMCAaHHAS OoKoio muinHapa. [lepeceuenne cdepsr u mapa c miockoctsio. Kacanue mapa u JIP1, MITP6, ITP6

KomoOunauumn e
BpalIeHUs U

cdepsl mIockocThi0. [ToHSTHE MHOTOrpaHHHKA, ONMMCAHHOTO OKOJIO cepsl, chepsl, BIUCAHHOW B MHOTOTPAaHHUK WIIH TEIO
Bpamenust. I1omaap NOBepXHOCTH IIIMHJIPA, KOHYCa, TuIomans cepsl u e€ yacteil. [lomobue B mpocTpaHCcTBe.




MHororpanHukoB | IIpakTnyeckoe 3aHsiTHe 2 JIP2, MIIP7, ITP6

[Togobue B mpoctpancTBe. OTHOMEHNE 00BEMOB, TUIONIACH TOBepXHOCTEH Tom00HBIX (uryp. [IpeobpasoBannenonodus,

romoterHs. Pemienne 3a7a4 Ha INIOCKOCTH C MCIIONB30BAaHUEM CTEPEOMETPUUYECKUX METONOB. M3yuenue ghopmyn

00beM08 WAPOBO20 Ce2MEHMA, UAP0B8O20 CIOS, UAPOBO20 CEKMOPA
Tema 5.6. [TocTpoeHre ceyeHHMl MHOTOTPAHHUKOB W TEJ BpAIllCHHUS: CCUCHUS IMWIMHIpPA (TapaUIeIbHO W TEPICHAMKYISIPHO OCH), 3 JIP3, MIIP1, TTP6
IHocTpoenne cedyeHUsl KoHyca (TapajuieslbHOe OCHOBAHHIO U TPOXOJISIIee Yepe3 BEPIIUHY), CEUSHUs 11apa, METOAbI TIOCTPOSHHUST CEeUEHHH:
ceqyeHuit METOJ CIIEJI0B, METOJl BHYTPEHHETO IIPOEKTUPOBAHNUS, METO] IIEPEHOCA CEKYIIEeH TNIOCKOCTH
MHOTOTPAHHUKOB
U TeJI BpallleHHUs
Tema 5.7. ConeprxaHue y4eOHOTO MaTepuana
HBukenus B JBwwxkenust npocrpanctBa. OtoOpaxkeHus. BkeHust 1 paBeHCTBO ¢uryp. OOmmme cBoiicTBa ABWKEHHH. BHIBI IBHKECHWMIA: 3 JIPS, MIIP2, I1P6
NMPOCTPAaHCTBE napaJuleNbHBIA MepeHoc, LEeHTpalbHas CHMMETPHs, 3epKajbHasi CUMMETPHs, MOBOPOT BOKpYyr mpsmoi. [IpeoOpasoBanus

nonobus. [Ipsimast u chepa Diinepa

IpakTHueckoe 3aHsiTHe (MPOeCCHOHAILHO-OPHEHTHPOBAHHOE COIepKAHHE) 4 JIP3, MIIP1, ITP6

CumMmeTpusi B IPUPOIE, ApXUTEKTYPE, TEXHHUKE, B OBITY

IIpakTU4eckoe 3aHsATHE 2 [1P6

HTorosasi KOHTpOJabHAs paboTa

Koncyabranum: 6
JK3aMeH: 6
O0wwmii 06bem OII: 340




3. YCJIIOBUA PEAJIM3ALIUA YYEBHOI'O TIPEIMETA

3.1. TpeGoBaHusA K MUHUMAJbHOMY MaTepHAJbHO-TEXHHYECKOMY 00ecrieyeHHI0
Peanuzanus nmporpammsl yaeOHOTO ipeaMeTa TpeOyeT Hanu4us yueOHOTo KaOuHeTa.

O6opynoBanue yueOHOTO KaOMHETA:

- OCAI0OYHBIE MECTA 110 KOJIMYECTBY 00yJatONTNXCS;
- pabodee MeCTO IMPEeTo1aBaTes;

- KOMIUIEKT y4eOHO-HaTJISAHBIX TTI0COOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJIaHMs JUII KOHTPOJIBHBIX PadoT;

- Mpo(heCCHOHAIEHO OPUEHTHPOBAHHBIE 3a/IaHHS,;

- MaTepuaibl SK3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:

- IEPCOHAITLHBIN KOMITBIOTED C JIMIICH3HOHHBIM ITPOTPAaMMHBIM 00eCTICUeHHEM;
- IPOEKTOP C HIKPAHOM.

3.2 UudopmanmoHHoe odecniedeHne 00yueHust
[lepeuens yueOHbIX U3aaHui, UHTEpHET-pECYPCOB, NTOMOIHUTENBHOM JTUTEPATYPhI
OcHOBHbIE HICTOYHUKH

1. MaremaTtuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHajan3a reomeTpus. AnreOpa W Hadaia
Maremarndeckoro ananmusa. 10-11 kmacc. ba3oBerii u yrnyOonéuueiii ypoBHu : yueOHuk / 111.A.
Amumos, FO.M. Komsiruna, M.B. Tkauésa [u ap.]. — Mocksa : IIpocBemenue, 2023. — 464 c. -
Tekct : anexkrponnsiii // ObC "Book.ru" : [caiit]. - URL: https://book.ru/ (nara obparienus:
31.08.2023).

2. Mopnkosuu A.I'., CemenoB I1.B. Maremaruka: anreOpa u Hadajga MaTEMaTHYECKOTO aHAJIM3a,
reomeTpusi. AnreOpa W Havajga maTeMaTH4eckoro aHanmusa. 11 kmacc. B 2-x 4. ba3zoBwii u
yrayoneHHbIi ypoBHU. OOIIECTBO ¢ orpaHnueHHo# otBeTcTBeHHOCTRI0 "MOIL MHEMO3HWHA",
2022- Tekctr : osmektponnbii / DbC "Book.ru" : [caiit]. - URL: https://book.ru/ (mata
obpamienus: 31.08.2023).

3. Maremartuka: anreOpa ¥ Hadajga MaTeMaTHYecKOro aHamuza, reomerpus. ['eomerpus. 10-11
kiacc. Atanacsia JI.C., byry3zoB B.®., KagomieB C.b. u npyrue. U3narenscto "l[IpocBemnienne",
2022- Tekcr : osmekrponubii // DBC "Book.ru" : [caitr]. - URL: https://book.ru/ (mara
obOpamenus: 31.08.2023).

I[OHOJIHI/ITEJILHBIG HCTOYHHUKH

4. bammakoB M.W. Matemaruka : yueOnuk / M.W. bammmakoB — Mocksa : KnoPyc, 2024. — 394
c. — Texkcer : anextponnsiii / DBC "Book.ru" : [caiit]. - URL: https://book.ru/ (nara obparieHus:
31.08.2023).

5. bammakos M.U. Maremaruka. [Ipaktukym : yue6HO-mpakTuueckoe nocodue / M.M. bammakos,
C.b. DutuHa. — Mocksa : KuoPyc, 2023. — 294 ¢. — Tekcer : anextponHsiii // OB5C "Book.ru" :
[caiiT]. - URL: https://book.ru/ (mara obpamienus: 31.08.2023).

DJIEKTPOHHBIE 00pa3oBaTeJbHbIC PecypChl

1. OBC BOOK.ru : caiit. - URL: https://www.book.ru/ (nara o6pamenus: 31.08.2023). - Pexxum
JOCTyHa: JUIs 3apeTUcTpup. Mojb3oBarenaei. — TeKCT : AeKTPOHHBIH.

2. Bcepoccwuiickue naTepHer-onmmmnmanbl. - URL: https://online-olympiad.ru /

3. Emunas xomnmekims 1mdpoBeix oOpasoBarenmbHbIX  pecypcoB. - URL:  http://school-
collection.edu.ru /

4. MNudopmanmonHas cucrema «EnnHoe okHO 1ocTyna K oOpa3oBaTenbHbIM pecypcam». - URL:
http://window.edu.ru /

5. Hayunas snekrponnas oudnuoreka (HOB). - URL: http://www.elibrary.ru



https://online-olympiad.ru/
http://www.elibrary.ru/

10.
11.

OtkpoIThIH KOJLIEDK. MaTtemaTuka. - URL: https://mathematics.ru /

[MoBroprmM maremaruky. - URL: http://www.mathteachers.narod.ru /

CrnpaBouHUK o MaTeMaTHUKe JUISL IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

Cpennsiss MaTemMaTuieckasi uHTepHeT mkoda. - URL: http://www.bymath.net /

denepanbublii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru /

denepanbHblil IeHTp HHPOPMAIMOHHO-00pa3oBaTelibHbIX pecypcoB. - URL: http://fcior.edu.ru /

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O IPEJIMETA

4.1. KoHTpOJIb U OIIEHKA JJUYHOCTHBIX PE3YJIbTATOB

PesyabTaTsl 00yyeHus

®opMBbI KOHTPOJIS U OLIEeHKH
(JIMYHOCTHBIE Pe3yJIbTaThl)

JIP1 —JIP8 WHuTepnperanus pe3ynbTaToB HAOMIOAEHUS 32 JESATEIbHOCTHIO
oOyuaroierocs B IMpOLIECCE OCBOECHUS Y4YeOHOTO IpeaMera
(yaactue  oOywaromuxcsi B  OOIIECTBEHHO  3HAYUMBIX
MEPOTPUSATHIX denepanrpHOTO, PETHOHABHOTO,
MYHHUIMIAIBHOTO, TEXHUKYMOBCKOTO YPOBHEH; B COOIIOICHUN
HOpM HW IIpaBull, YCTAHOBJICHHBIX B  OpraHu3alnuu, B
IIEHHOCTHO-CMBICJIIOBBIX YCTaHOBKax 06yt1aronmxca; B
OTBETCTBEHHOCTH 3a pE3yJabTaThl OOYYECHHS; CIIOCOOHOCTH
JenaTh ~ OCO3HAaHHBIM  BBIOOP CBOeH  0Opa3oBaTEIBHOU
TPACKTOPHH, B TOM YHCJIE BBIOOD Mpodeccun).

4.2. KoHTpOJIb U OTIEHKA METaNpPEIMETHBIX PE3yIbTATOB

Pe3yabTarsl 00yyeHus
(MeTanpeaMeTHbIe
pe3yJbTaThl)

@®opMbI KOHTPOJISI M OLIEHKH

MIIP1 — MIIP7 WuTepriperanusi pe3ynbTaToB HAOMIOACHUS 32 IEATEIbHOCTHIO
oOyuarolerocs B Mpolecce 0CBOEHUs y4eOHOTO peMeTa.
['pynnoBeie (vm) WHIUBHIyaJIbHBIC y4eOHbIC
UCCIICIOBAaHUSI ¥  MPOEKTbl ISl OLEHKU JIOCTH)KCHUUN
oOydaronuxcss B CaMOCTOSITEJIbBHOM OCBOEHHH COJIEp>KaHUs
n30paHHBIX OOJlacTel 3HAHUN W (MJIM) BUIOB JCATEIBHOCTH H
CIIOCOOHOCTH MIPOEKTUPOBATH u OCYILIECTBIISATh
enecooOpasHyl0 M pe3ylNbTaTUBHYIO  JIEATEIbHOCTH

(yueOHO-1103HABATENBHYIO,
KOHCTPYKTOPCKYIO, COIMAJILHYIO, XYA0>KEeCTBEHHO-
TBOPUYECKYIO U IPYTHE).

4.3. KOHTpOJ'IL 1 OIICHKA NPCAMCTHBIX PE3YJIbTATOB

Pe3ynbTaTsl 00yyeHHs

®opMBbI KOHTPOJIS U OLIEHKH
(mpeaMeTHBIE Pe3yJbTAThI)



https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

[1P1-11P7

Texkymuii KOHTPOJIb — OLIEHKA 32a:

- CTapTOBask TUArHOCTHKA (BXOJAHOU KOHTPOJIb)
- YCTHBIH OIIpOC;

- (hpoHTANIBHBIN OIIPOC;

- MaTeMaTHYECKUI TUKTAHT;

- caMocTosiTeNbHas paboTa;

- TECTUPOBAHUE;

- IPOBEPOYHBIE PabOTHI;

- BBIIIOJIHEHHUE NTPOEKTOB

HpOMe)RyTO‘lHaﬂ aTTeCTalMdA: OK3aMEH

OneHka 3HAHWW W YMEHUW OCYIIECTBIISETCS MO Oa/uTbHOU
CUCTEME.
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