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[Iporpamma yuebHoro mpenmera YII. 04 Martematuka paspaboTaHa Ha
OCHOBE:

- (eaepantbHOrO TOCYJaPCTBEHHOTO 00pa30BaTEIbHOIO CTAHAPTa CPEIHETO
o0miero 0o0pa3oBaHUA, YTBEPKIACHHOrO MpuKazoM MuHoOpHayku Poccum ot
17.05.2012r. Ne 413 ¢ u3MeHEHUSIMU, BHECEHHBIMH MpuKa3aMu MUHHUCTEpCTBA
npocemienust Poccuiickoit @enepaunn ot 12 asrycra 2022r. Ne732 u ot 27
nekaopst 2023r. Ne1028;

- ¢enepasibHOM  00pa30BaTENbHOM MPOTPAMMBI  CPEAHEr0  OOIIero
oOpa3zoBaHus, yTBEPKJICHHOM ITpHKa3zoM MuHucTepcTBa MpocBemienus Poccuiickoi
Oenepanyu oT 18 mast 2023r. Ne371;

- (QenepasbHOrO TIOCYAAPCTBEHHOIO0 O0pPa30BATEIBHOIO CTAaHJApTa IO
CIEIUAJIBHOCTH cpeaHero nmpodeccuonanbHoro oopazosanus 08.02.08. MoHTax u
HKCIUTyaTalUsl CUCTEM ra30CHA0KEHUs, YTBEPKICHHOIO NMpuKka3oM MuHOOpHayKH
Poccum ot 05.02.2018 No68

Opranuzanusi-pazpadorunk: BI'TY
Pazpabotuuku:

Pri6una Cetnana JIeonnoBHa, MpenogaBaTelb BBICIICH KaTeTOPHH
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1 MACIOPT PABOYEM [TIPOT'PAMMBI YYEBHOI'O MHNPEAMETA
VI11.04 MaremaTuka

1.1 Oo6aacTb npuMeHEeHNs POTrPAMMBbI

Peanuzanus cpennero obmiero oOpazoBanus B mnpenenax OII CIIO mno
porpamMme MOJIF0OTOBKH CHEIUATMCTOB CPEAHETO 3BEHA MO CIEIMATIbHOCTH
08.02.08 MoHTaxx U 3KCIUTyaTalusl CUCTEM Tra30CHa0XeHUS B COOTBETCTBUHC
dI'OC CIIO mo cnenuansHOocTH 08.02.08 MoOHTaxX W 3KcIUTyaTalus CUCTEM
razocHabxenuss ¢ yderom tpebdoanuit ®I'OC cpegnero obmiero oOpa3zoBaHus,
YTBEPKACHHOTO TMpHuKazoM MwunHoOpHayku Poccum ot 17.05.2012 No 413 c
W3MEHECHUSIMU, BHECEHHBIMU ITPUKa3aMu MuHHCTEpCTBA pocBemenus Poccuiickon
O®epneparuun ot 12 aBrycra 2022r. Ne732 u ot 27 nexkabpst 2023r. Nel028 u
dbenepanpHOll 00pa3oBaTENbHONM MPOTPAMMBI CpeHEro oO0Iero oOpa3oBaHus,
YTBEPKIEHHOM NpHUKa3oM MuHuncreperBa npocsemnienust Poceniickonn denepannu
ot 18 mast 2023r. Ne371.

1.2 OOmas xapakrepucTuka yueoHoro npeamera YII.04MaTemaTuka

VYueonnii kypc VYII.04 MaremaTuka sBISETCS OJHUM U3 HaumOoJee
3HaYUMBIX B IPOrpaMM€ CpeJHEro oOmiero oOpa3oBaHUs, MOCKOJIBKY, C OJIHOM
CTOPOHBI, OH OO0ECHEeUYMBAET HUHCTPYMEHTANbHYIO 0a3y /Uld H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOll CTOPOHBI, (POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIUICHHE O0YYalolIUXCsl HA YPOBHE, HEOOXOAUMOM JIJIs OCBOCHUS
y4eOHBIX KypCOB HH(OpPMATUKH, OOIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTU. B
pamkax yueOHoro kypca VYII.04 MaremaTrnka oO0yyarolyecs OBJIAJECBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUPYET CBOH
JNOCTHXKEHHsSI B MaTemMaTudyeckodl ¢dopme. YueOnsiii kypc YII.04 Marematuka
3aKJIaJIbIBA€T OCHOBY JJI YCHEIIHOTO OBJIAJICHHUS 3aKOHAMU (U3UKH, XUMUH,
OMOJIOrMH, TOHUMaHUsI OCHOBHBIX TEHACHIIMIA 3KOHOMHUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO MCIIOJIB30BaTh UX B ITIOBCEJHEBHOM KU3HU. B TOXE Bpems
OBlIaZicHMEe aOCTPaKTHBIMM W  JIOTUYECKHM CTPOTMMH  MaTeMaTHYEeCKHUMHU
KOHCTPYKUHMSIMU pPa3BUBAET YMEHHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTh yTBEPXKACHMS, HCIIONb30BaTh OO0OOIIEHHE U KOHKPETHU3ALHIO,
abcTparupoBaHKE U aHAJIOTHIO, (POPMHUPYETKPEATUBHOE U KPUTUUECKOE MBIIIIICHHUE.
B xone uzyuenus YII1.04 MaTtemaTuka Ha ypOBHE CPEHETO 0011Ier0o 00pa3oBaHuUs
oOydJaroniyecss TMOJIy4arOT HOBBIM  OMNBIT  pEIIeHHs NPUKIAJHBIX  3ajad,
CaMOCTOSATENBHOTO MOCTPOCHUSIMATEMATUYECKUX MOJENIel pealbHbIX CUTyallud U
WUHTEpHpPETAllMd  TOJYYEHHBIX  pELIEHUuH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B NpPHUpPOAE, HAyKe MU B HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEeMaTUYECKUMHU OTKPBITUSIMU M UX aBTOpaMHu. Y4eOHBIN Kypc
VI1.04 MaremaTuka 00JaJaeT 3HAYUTEILHBIM BOCIHUTATEIBHBIM ITOTEHIINAIOM,
KOTOPBIA peanu3yeTcsl Kak uepe3 Y4YeOHbI Marepuan, CrnocoOCTBYIOIIHIA
(GbOopMUPOBAHHIO HAYYHOTO MHPOBO33PEHMs, TaK U uepe3 crnerupuky ydeOHOU
NEeATEIbHOCTH, TpeOyromien CaMOCTOSTEIILHOCTH, AKKypaTHOCTH,
IPOJOJKATEIbHON KOHLIEHTPAlMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIH
pe3ynbTar.



1.3 Heaun nzyyenust yueonoro npeamera YII1.04 Maremaruka:

- (opmupoBaHME TICHTPATBHBIX MAaTEMATHYECCKUX TMOHATHNA (YHCIIO,
BEeIIMYMHA, TeoMeTpuueckas Qurypa, IEepEeMEHHas, BEpPOSTHOCTh, (DYyHKITHS),
00€eCleynBaOIINX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTUYECKOTO
o0Opa3oBaHus 00yYarOITUXCS;

- MOJIBEICHHE OOYYalolUXCsl Ha JOCTYIMHOM JJii HUX YPOBHE K
OCO3HAaHHUIO B3aMMOCBSI3M MATEMATUKM M OKPYXKAIOLIEr0 MHpa, TMOHHUMAaHUE
MaTE€MaTHUKH KaK 4YacTu oOlIel KyIbTYphl YEJIOBEUECTBA;

- pa3BUTHUE UHTEIUIEKTyaJbHbIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmxcs, TMO3HABAaTEILHOW AaKTUBHOCTH, WCCIEAOBATEIbCKUX YMCHHM,
KPUTHUYHOCTH MBIIJIEHUS, UHTEPECA K U3YUYEHUIO MAaTEMATHKU;

- dbopmupoBaHue (PYHKIIMOHAIBHOW MAaTEeMAaTHUYE€CKOW TPaMOTHOCTH:
YMEHHS pacrno3HaBaTb MAaTEMAaTUYECKUE AacCleKThl B PEaJbHbIX KU3HEHHBIX
CUTyallUsIX W TPU U3YUYEHUHU JPYTUX YYEOHBIX TMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (POopMyIHpOBaTh UX Ha SI3bIKE MaTEeMaTUKU U
CO3/1aBaTh MAaTEMATHYECKHUE MOJIEIU, NPUMEHATh OCBOEHHBIA MaTE€MaTH4ECKUIA
amnmnapar JJisl pelICHUs] MTPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U
OIICHUBATH MOJYYEHHBIE PE3yJIbTaThI;

- (QopMmupoBaHUE TPEACTABICHUS O TEOMETPUU KaK 4YacTh MHUPOBOU
KYJBTYphl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

- (hopMUpOBaHUE MPEJCTABICHHUS O MHOTOIPAaHHUKAX U TeJIaX BPAIlICHUS KaK
O BXHEUIIIUX MATEeMaTUYECKUX MOJEJISIX, MO3BOJISIIONIMX OMUCHIBATH U W3Yy4aTh
pa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPA;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATH HA YEPTEXKaX, MOJIEISIX U B PEATbHOM
MHpE MHOTOTPAHHHKH U T€Jla BPAILCHHUS;

- OBJIaJICHUE METOJaMH PEIICHUS 3a7a4 Ha TOCTPOCHUS Ha M300paKeHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

- (opmupoBaHMe YyMEHUS ONEPUPOBATH OCHOBHBIMH TOHSATHUSAMH O
MHOTOTPaHHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

- OBJAQJCHUE AQJITOPUTMAMM  PEIICHUS OCHOBHBIX THUIOB  3ajady,
dbopMupoBaHUE YMEHHSI MPOBOAUTH HECIOKHBIE JOKA3aTeIbHBIC PACCYXKICHUS B
XOJI€ PEIIEHUS] CTEPEOMETPUUECKUX 3a]1a4 U 3a7a4 C IPAKTUYECKUM COJICPKAHUEM;

- pa3BUTHE  UWHTCIUICKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOyyJarommxcsi, TO3HABATEIbHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS,

- (QopmupoBanue  (QYHKIIMOHATHLHONW  TPAMOTHOCTH,  pEJIEBAHTHOM
r€OMETPUU: YMEHHE PACIO3HABAaTh IMPOSIBJICHUS T€OMETPUUECKUX TMOHATHIA,
00BEKTOB ¥ 3aKOHOMEPHOCTEHN B PEAIbHBIX KU3HCHHBIX CUTYAIUSIX U IIPU U3yUECHUU
JPYTUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMyTUpOBaTh WX Ha SI3BIKE TEOMETPUHU U CO37aBaTh T€OMETPUUCCKUE MOJICIIH,
MPUMEHSITh OCBOEHHBIN T€OMETPUYECKUIN amnmapaT i PELICHUS] MPAKTUKO -
OpPUEHTUPOBAHHBIX 3a/lady, MWHTEPHOPETUPOBATL U  OLEHUBATh IOJIYYEHHbIC
pe3yJIbTaThl

1.3 Mecro yueOHoro mpeamera YII.04 MartemaTtuka B CTPYKType
HIICC3:



VYueOnsiii npeamer YII.04 MartemaTuka sBisieTcss y4eOHBIM MpPEIMETOM
oOsi3aTenbHONM TpeameTHoW obmactu «Marematnka u uHpopmarukay OI'OC
CpeaHero oo1ero oopa3oBaHusl.

B yue6nom muane IIIICC3 yueOnswiii npeaver YII.04 MaremaTuka
BXOJIUT B COCTaB 00I11e00pa30BaTEIbHBIX YU€OHBIX MTPEAMETOB.

[Ipu »ToM wu3ydenwe yueOHoro mnpenmera YII.04 MaremaTuka
IPEeIyCMOTPEHO Ha 6a30BOM YpOBHE M HAIIPaBJIICHO HA TOCTHXKEHUE JTUYHOCTHBIX,
METaIPEAMETHBIX U MPEIMETHBIX PE3YIbTATOB.



2. INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYUEBHOI'O
INPEJAMETA VYII.04 MATEMATHUKA
JIMYHOCTHBLIE PE3VYJIBTATHI

1) rpaxJaHCKOTO BOCIUTAHMS: CPOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIHH
oOy4Jaronierocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O YJIEHa POCCHIMCKOTO OOIIECTBA,
MPEACTAaBICHUE O MAaTEMAaTUYECKHX OCHOBaX (PYHKIMOHUPOBAHMS PA3THUYHBIX
CTPYKTYp, SIBJICHHH, TPOIEIyp TPaKIaHCKOTO o00ImecTBa (BBIOOPHI, OMPOCH H
JIpyroe), yMEHHE B3aMMOJICHCTBOBATH C COIMAJIbHBIMAU HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

2) TMaTPUOTHYECKOTO BOCIHMTaHHUS: C(HOPMHUPOBAHHOCTH  POCCHUCKOM
IPpaKIAaHCKON MIEHTUYHOCTH, YBAKEHHS K IMPOIUIOMY M HACTOAILIEMY POCCHICKON
MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUAM POCCUMCKUX MAaTEMATHKOB
U POCCHUIMCKOW MATEMATHYECKOM IIKOJbI, MCIIOJIb30BAHUE ITUX JOCTHUKECHHN B
JIPYTUX HayKaxX, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBECHHOI'O BOCITUTAHHS: OCO3HAHUE TYyXOBHBIX IIECHHOCTEH
poccuiickoro Haponaa, cpopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
MOBEJICHUSI, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM [OCTHKEHHI HAyKU H
JEATEIIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTONYMBOIO
Oyny1uero;

4) 5CTeTHYECKOr0 BOCIUTAHUS: 3CTETUICCKOE OTHOIIICHUE K MUPY, BKIIIOUast
ACTETUKY MATEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, pEIICHUH,
paccyxAeHuM, BOCIPUUMYUBOCTh K MAaTEMaTUYECKUM aCIIeKTaM Pa3IMUYHbIX BUJIOB
HCKYCCTBA;

5) ¢usnyeckoro BoOCHUTAHUA: CHOPMHUPOBAHHOCTH YMEHHS MPHUMEHSThH
MaTEeMaTUYeCKUe 3HAHMsI B MHTEpEcax 370pOBOTO U Oe30macHOro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JIOPOBbIO  (340pOBOE  MHUTAHMUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATHM W OTHAbIXA, peEryjsipHas Qu3ndecKas
aKTUBHOCTB), (DU3UYECKOE COBEPIICHCTBOBAHWE TIPU 3aHITUSAX CIOPTUBHO-
03OPOBUTENBHOU IEATENBHOCTBIO;

6) TpyJOBOro BOCHHUTAHHS: TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTHU
TPYIOJIIOOUS, UHTEPEC K PA3IMYHBIM cepaM MpoPecCHOHATBHON NIeITeTbHOCTH,
CBS3aHHBIM C MaTEMaTUKOW M YMEHHE COBEPINATh OCO3HAHHBIM BBHIOOp Oyymien
npodeccun M pearu3oBBIBATh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI, TOTOBHOCTHh H
CIIOCOOHOCTh K MaTeMaTH4ecKoMYy OOpa3oBaHHIO U CaMOOOpa30BAHMIO Ha
NPOTSHKEHUM BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B pELICHHUH
MPAKTUYECKUX 33/1a4 MaTEMaTUYECKOW HAPABICHHOCTH;

7) SKOJOTMYECKOr0 BOCHUTAHHS: CHOPMHUPOBAHHOCTh IKOJOTHYECKOM
KYJIbTYPbl, IOHUMAaHUE BIMSAHUSA COLMAIBHO-D)KOHOMHUYECKUX MPOLIECCOB Ha



COCTOSIHME MPUPOJHON U COLMAIBHOM Cpe/ibl, OCO3HAHHE INI00ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM, OPUEHTALMS HAa NPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUN
JUIS peleHus 3a/1ad B 00J1acTH OKpY’KaloLEeH cpeibl, INTAHUPOBAHUE TIOCTYIIKOB U
OLICHKM UX BO3MOJKHBIX IOCIEACTBUH I OKPYIKAIOIIEH CPEBL;

8) UEeHHOCTH HAaydYHOTO TIO3HAHWS: CPOPMHPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKd U OOILIECTBEHHOU
IPAKTUKH, IIOHUMAaHUE MAaTEMaTH4YEeCKOW HayKHM KakK c@epbl YeJIOBEUYECKOM
JEATEIbHOCTH, JTANlOB €€ pa3sBUTUA U 3HAYMMOCTHU Ul Pa3BUTHUSA LMBHIM3ALNH,
OBJIAJICHUE SI3bIKOM MAaTE€MAaTHKH M MAaTEMATHYECKOW KYJIBTYPOH KakK CpPEICTBOM
MO3HAHUA MHpPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U HCCIEI0BATEIBCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VYJIbTATBI

Ilo3naBaTesbHBbIC YHHBEPCAIbHbIE YUeOHbIe NeiCTBUSA

Bba3oBble jjoruveckue aeicTeus:

BBISIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMaTUYECKUX
00BEKTOB, HOHATUMN, OTHOLIEHUIN MEX Ty TOHATUSIMHU, (POPMYIUPOBATHONPEICIICHNUS
HNOHSTUMN, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JIsI
00OOIIeHUs] U CpPaBHEHHUS, KPUTEPUU IPOBOJUMOrO aHaIM3a; BOCIPUHUMATb,
bopMmynupoBaTh M NOpPeoOpa3oBbBIBaTh  CYXKIEHUSA:  YTBEPAUTENbHbIE U
OTpULATEIbHBIC, EAUHUYHBIC, YACTHBIE U OOUIUE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H UITPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKIACHUSAX, Mpeljaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
yTBEPXKJICHUM (TpsiMble M OT MPOTHUBHOTO), BBICTPAMBATh apPryMEHTAIMIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHbBIE CYXACHUS U
BBIBOJIbI; BBIOMPATh CHOCOO pelieHus yuyeOHOM 3anayu (CpaBHHUBATh HECKOJIBKO
BapHaHTOB pELICHUsI, BRIOMPATh Hanboee MOAXOASIIUN ¢ yUETOM CaMOCTOSITENIbHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/JbCcKie AeHCTBHA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIIEI0BATEIbCKAA WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh ~ BOMNPOCHl,  (PUKCUpPYIOUIME  MPOTUBOpEUYHe,  Ipobdiiemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATDH
CBOIO IIO3ULINIO0, MHECHHE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, IBJICHUSIMH, ITPOLIECCaMHU;
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CaMOCTOSITENIbHO (POPMYJIMPOBATH OOOOILEHUSI U BBIBOABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OICHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

[IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpOLlecca, a TaKKe BBIIBUIAThH
IIPEATIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ ungopmanmei:

BBISBJIATH AePUINTH HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U IS PELICHUs 3aa4H;

BbIOMpaTh UHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALIMIO PA3INYHBIX BUAOB U (OpM
IIPEJCTaBIICHHUS;

CTPYKTYpUpOBaTh MH(OpMaIMIO, IPEACTaBIATh €€ B pa3iMuHbIX (Qopmax,
WUTIOCTPUPOBATH TpadUyuEeCcKH;

OLICHUBATh HAaJEKHOCTD uH(popMauu o CaMOCTOSITEIIEHO
c(OpMYITUPOBAHHBIM KPUTEPHUAM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIC 1CHCTBHSA:

BOCIIPUHUMATh U (OPMYJIUPOBAThH CYKJIEHUS B COOTBETCTBUU C YCIOBUSAMU
U LEeIIMH OOILEHHUs, SICHO, TOYHO, FPAMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh IIOACHEHUS MO XOAYy PELICHUS 3alaud,
KOMMEHTHUPOBATH IOJYy4YECHHBIN pE3yJIbTaT;

B X0Jie 00CYKIEHHS 3aJaBaTh BOMPOCHI M0 CYLIECTBY OOCYXIaeMON TEMBbI,
po0JIeMBbl, pelIaeMoii 3a/1a4u, BEICKa3bIBaTh UAEH, HALIEJICHHbIE HA TOMCKPEIICHMS,
CONOCTABJIATh CBOU CYXKIECHHUS C CYXICHHUAMHU JPYIMX YYACTHUKOB [HAJIOTA,
oOHapyXMBaThb pa3jiMyu€ M CXOJACTBO TMO3ULUNA, B KOPPEKTHOH Qopme
(bopMyIUpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PEILICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIECI0BAaHNS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajad
Npe3eHTAlUU U 0COOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS

Camoopranuzamnus:

COCTaBJISITh IUJIaH, AJITOPUTM PEUICHUS 3a/1a4, BHIOMPATH CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YUETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBII HHTEJJIEKT:

BJIQJIETh HABBIKAMHM  IIO3HABATENBHOM  pedrekcun Kak  OCO3HaHHS
COBEPLIAEMBIX AEHCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTpPOJS TMpoliecca M pe3ylibTaTa peIIeHUs
MaTeMaTU4YECKOU 3a/1a4H;



OpeNBUAETb TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUU 3a]a4H,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEW; OLIEHUBATh COOTBETCTBHE
pe3yipTaTa 1eld U YCIOBHUSIM, OOBSCHATh MNPUYUHBI JOCTHKEHUS WIU
HEJIOCTIKEHHUS PEe3yJIbTaTOB JESITEIbHOCTH, HaXOAUTh OIIMOKY, /aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeIbHOCTD:

MOHUMATh U KCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBUIYaIbHOU
paGoThl TpU pelmeHUH Y4YeOHBIX 3a7ad, MPUHUMATh IEJIb COBMECTHOM
JEeSATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pPAalbOTHI, pacHpeleisTh
BU/JIBI PabOT, JOTOBAPUBATHCA, OOCYKIATh MPOIECC U PE3yIbTaT paboThl, 0000IIaThH
MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax padoThl (00CYyX/IeHHUsS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMBI» U HHBIE), BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH
CBOHM JICHCTBUS C IPYTUMH YJICHAMHA KOMaH/bl, OLIEHUBATh KA4ECTBO CBOETO BKJIa/1a
B OOmMi NOPOAYKT 1O KpUTEpUAM, CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJCHCTBHUSL.

I[MPEAMETHBIE PE3YJIbTATHI

Yucua ¥ BEIYUCIICHUSA:

OIEPUPOBATh IOHATHUSAMU: PALUOHAIBHOE M JEUCTBUTEIBHOE YUCIIO,
HaTypaJbHOE, LIEJ0€ YUCIO0, OOBIKHOBEHHAs U JAECSITUYHAs JApoOb, MPOLEHTHI,
MCIIOJIb30BaTh PU3HAKH JEITMMOCTH LIEJIBIX YMCEII, PA3JIOKEHUE YUCIIa Ha IIPOCTHIE
MHOYUTEIH ISl pELICHUS 3a/1a4;

BBIMIOJIHATh ~ apu(PMETHYECKHUEe  Omepalud ¢  palMOHAIBHBIMU U
JEWCTBUTEIBbHBIMU YUCIIAMU;

BBIMIOJIHSTH MPUOIMKEHHBIE BBIYMCIICHUS, UCIIONIb3Ysl MPaBUIa OKPYTJICHUS,
JeNaTh MPUKUIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUM;

ONEPUPOBATH MOHATHUAMU: CTETIEHB C LEJIbIM U PAllMOHAIBHBIM MTOKA3aTEIEM,
cTaHaaptHas ¢Gopma 3amuch JEHCTBUTEIBHOTO 4YHWCIA, KOPEHb HATypaJbHOU
CTETIeHHU, UCIIOJIb30BATh MOIXOIAIIYI0 (OPMY 3aMUCH JCHCTBUTENBHBIX YUCEI IS
peleHns MPAaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX;

ONEPUPOBATH MOHATUAMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBLHOIO YIJIA,
UCIIOJIb30BaTh 3aMKCh MTPOU3BOJIBHOTO yIJia Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKINH,

ONEpUPOBATH MOHATUAMHU: JIOTapu(M UHUCIA, NECATUUYHBIE U HATypaibHbIC
JoTapuQMbI.

YpaBHeHMs U HEPABEHCTBA:

OIIEpUPOBATH MOHATUAMU: TOXKIAECTBO, YPAaBHEHUE, HEPABEHCTBO, LICIIOE,
paLMOHAIIBHOE, UPPALMOHATILHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BBINOJIHATh MPeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAXKEHUN U PEILATh
TPUTOHOMETPUUECKUE YPABHEHMS;
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BBIIIOJIHATh NIPEOOpa3oBaHUs LEJbIX, PALHOHAIBHBIX M HPPALUOHAIBHBIX
BBIPAKEHHI U pelIaTh OCHOBHBIE TUIIBI LIEBIX, PALMOHAIBHBIX U UPPALIMOHATBHBIX
YPAaBHEHUI U HEPABEHCTB;

IPUMEHATh YPABHEHUS U HEPABEHCTBA JUJIS PEIICHUs MaTEMaTHYECKUX 3aa4
¥ 3371a4 U3 PA3IMYHBIX 00JIacTel HAYKHU U PEAIbHOM KU3HU;

MOJICIMPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHHSI, YpAaBHEHMUS, HEPABEHCTBA 110 YCJIOBHIO 3aJadyM, HCCIENI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIB30BaHUEM allllapaTa ajreopsl;

NPUMEHATh CBOWCTBAa CTEMEHU JUId MpeoOpa3oBaHUs  BBIPAKEHUIA,
ONEpUPOBAaTh MOHATHSIMHU: IOKA3aTEeIbHOE YpPAaBHEHHE M HEPABEHCTBO, pEIIATh
OCHOBHBIE THIIbI TIOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB;

BBIIIOJIHATH MPEOoOpa30BaHUsl  BBIPAKEHUM, COJEpXKAIIUX JIOrapuMBl,

ONEepUPOBATh MOHATUSAMU: JIOTAPU(PMUUECKOE YPABHEHHE U HEPABEHCTBO,
pelaTb OCHOBHBIE THIIBI JIOTapU(PMHUUECKUX YPABHEHUH M HEPABEHCTB;

HAXOJUTh PELICHUS TPOCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB;

OIEpUpOBaTh NOHATHUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHHH U €€ pEIICHUE,
UCII0JI30BATh CUCTEMY JIMHEHHBIX YPABHEHUH JJIs PELICHUS IPAKTUYECKUX 3a1a4;

HaxXOJIUTh PEIICHHs MPOCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
YPABHEHUU U HEPABEHCTB;

MOJEJIUPOBATh pPEAbHbIE CHUTyallUM Ha S3bIKe anreOpbl, COCTaBJISATh
BBIDOKEHUSI, YpABHEHUS, HEPABEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM aIlllapaTa aireopsbl.

DOyHKUMU ¥ rpauKu:

OnepupoBaTh MNOHATHAMU: (YHKLHUS, CIOCOOBI 3aJaHus (PYHKUUHU, 001acTb
ONpENENCHUs] U MHOXKECTBO 3HA4YeHU (QyHKUUU, Tpapuk (QyHKIUH, B3aHUMHO
oOpaTHbIe (DYHKIINH;

OTIEpUPOBATH MOHATUIMU: YETHOCTh M HEUETHOCTD QYHKIMH, HYIH QYHKIUH,
OPOMEXYTKH  3HAaKOIOCTOSHCTBA, MepHoAuYecKass  (yHKUUS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH OKCTpeMyMmMa  (DYyHKIMH, HauOOJbIIee W
HauMeEHblllee 3HAYeHUs (YHKIMM Ha TPOMEXKYTKE, HCIONb30BaTh HX IS
UCCIeI0BaHMs (PYHKIMH, 3aJaHHOM TpaduKoM;

UCIOJIb30BaTh TpaduKu (PYHKUUN i1 pEIleHUs ypaBHEHUMH; CTPOUTH U
yuTaTh TpapuKU JUHEHHOW QYHKIUHM, KBaApaTUYHOM (GYHKLIHUHU, CTEIEHHOU
(YHKITUH C LETBIM TTOKa3aTeIeM;

ONepupoBaTh MOHATUSIMH: TpadUKU MOKA3aTEIbHOMU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (PYHKUUN, U300pakaTb UX HA KOOPAMHATHOW MIIOCKOCTH U
VICITOJIB30BATh JIUIS PEIICHMS] YPABHEHUI U HEPABEHCTB;

n300pakaTh HA KOOPJAMHATHOW TUIOCKOCTH TpauKH JTMHEWHBIX ypaBHEHUIN
Y UCIOJIB30BaTh UX VIS PELIEHUS] CUCTEMBI JIMHEWHBIX YPABHEHUM;

UCIONB30BaTh Tpaduku GYHKIUE A7 HMCCIENOBAaHUS MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJ1a4 U3 APYIHMX Y4EOHBIX NPEIMETOB M PEalbHOU
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana mareMaTH4eCKOI0 aHAJIN3a:

OTEpPUPOBATh MOHATHSAMH: TOCIEAOBATENbHOCTh, apudmernyeckas u
reoMeTpHuuecKas MPOrpecCu; ONEPUPOBaTh MOHATUIMU: OECKOHEUHO YOBIBAIOIIAs
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reoMeTpUYECcKasl porpeccusi, CcyMmma O€CKOHEYHO YOBIBAIOIIEH IeoMeTpUYeCKOon
MIPOTPECCHUU;

3a/1aBaTh IIOCJIEIOBATEIBHOCTH PAa3IMYHBIMH CIIOCOOAMH; HCIIOIb30BaTh
CBOMCTBA MOCJEAOBATEIBHOCTEN W MPOTPECCHM JJIs PEIICHUS pPEalbHbIX 3aj]ay
MIPUKJIAHOTO XapaKTepa.

OTIEPUPOBATh MOHATUSIMU: HEMpPEepbIBHAS (DYHKIMA, MPOU3BOAHAS (DYHKIIHH,
HCIIOJIb30BaTh FT€OMETPUUYCCKUIN U (PU3MUECKUN CMBICI MPOU3BOIHOM ISl PEIICHUS
3a/1a4; HaXOJIUTh TPOU3BO/IHBIC JIEMEHTAPHBIX (PYHKIIHMM, BEIYUCIISATH POU3BOTHBIC
CYMMBI, TPOU3BECHUS, YaCTHOTO (DYHKIIHIA;

HCITOJTh30BATh MPOU3BOIHYIO JIJISI HCCIICOBAHUS (PYHKITUM HAa MOHOTOHHOCTh
U SKCTPEMYMBI, IPUMEHSTh PE3YyJIbTaThl UCCIETOBAHUS K TOCTPOCHUIO TPaUKOB;

MCIMOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIYUIIETO PEIICHUS B
MPUKJIATHBIX, B TOM YUCJIE COUATBHO-3KOHOMUYECKHX, 3a/1a4aXx;

OTIEpUpPOBaTh TOHATHSAMU: TIepBOOOpa3Has M HWHTErpajig, IOHUMATh
IrCOMETPUYCCKUM M (PU3UYIECKUM CMBICII HHTETpaJa;

HaXOJIUTh IEPBOOOPA3HBIE AJIEMEHTAPHBIX (DYHKIUM, BBIYUCIIATH HHTETPAII 10
dbopmyne Herorona—JleiiOnuia;

pemaTh NPUKIAAHBIC 33Ja4d, B TOM YHUCJIE COLUAIBHO-3KOHOMHUYECKOTO U
(bU3UYECKOro XapakTepa, CpeICTBAMHU MaTeMaTHYECKOT0 aHaIu3a.

MHokecTBa M JIOTHKA:

ONEpPUPOBATh TOHATUSIMH: MHOYKECTBO, ONEpPallMM HAJl MHOXECTBAMU;
MCIMOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmnapar JJid ONHCAaHUS PEeaJbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX MPEAMETOB;

ONEPUPOBATH MTOHATHSIMMU: OmpeAeseHueE, Teopema, CJICJICTBHE,
JI0Ka3aTeIbCTRO.

Crepeomerpus:

OIEpUPOBATH MOHATHUSIMHU: TOUYKA, MPSIMasi, INIOCKOCTh; IPUMEHSTh AKCUOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX MPU PEIICHUHA T€OMETPUUYECKUX 3a/1a4;

ONIEPUPOBATH MOHATUSMU: MAPALICIBHOCTh U NEPIEHIUKYISPHOCTD PSIMBIX
U TNIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX W TUIOCKOCTEH B
MPOCTPAHCTRBE;

ONEPUPOBATH TMOHATUSIMU: IBYTPAHHBIM yroJI, TPAaHU JBYTPAHHOTO YTIIA,
pebpo ABYTpaHHOTO yTJia, JUHEHHBIM YroJl JBYTPAHHOTO YIJIa, TpajyCHas mepa
JIBYTPAHHOTO yIJIa;

ONEPUPOBATH TIOHATUSMHU: MHOTOTPAHHUK, BBIITYKJIbIM W HEBBITYKIIbINA
MHOTOTPAHHHMK, JJEMEHThl MHOTOTPAHHUKA, IPABWIbHBIA MHOTOTPAHHUK;
pacro3HaBaTh OCHOBHBIE BHAbl MHOTOIPAaHHUKOB (mUpaMujaa, IpU3Ma,
MPSMOYTOJIBHBIN TapaJijIeNienume, Kyo);

KIaccu(puIMpoBaTh ~ MHOTOTPAHHWKH,  BBIOMpAas ~ OCHOBAaHUSA IS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAaHHUKH, MPAaBHJIbHBIC
MHOT'OTPAaHHUKH, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, ITapaJljIeICTUIIe IbI);

ONEpPUPOBATH MOHATUSIMU: CEKYILAsI MIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB,;
OOBSICHATH IPUHIIUIIBI IOCTPOCHUS CEUCHUM, UCTIONB3YsI METO/ CIIC/IOB;
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CTPOUTH CEUEHUS MHOTOTPAaHHHUKOB METOJIOM  CJIEJIOB, BBIMIOJIHATD
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BHJ
CBEpXY, COOKY, CHU3Y;

penaTh 3a/1a4M Ha HaX0XKJIeHUE TeOMETPUUYECKUX BEJIMUMH 0 00pa3laMuin
QIrOpUTMaM, TMPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJIbl TPH PELICHUU
CTaHJApTHBIX MAaTEeMaTHYECKUX 3a7a4 Ha BBIUMUCIECHUE PACCTOSHUM MEXIY IBYMS
TOYKAMH, OT TOYKH JO TPAMOH, OT TOYKH JIO TUIOCKOCTH, MEXKIY
CKPEIMBAIOIINMUCS TPSIMBIMU;

pelaTth 3a7a4M Ha HaX0K/IEHHE Te€OMETPUUECKIX BEIMUMH TI0 00pa3laMuiIu
aITOpUTMaM, TPUMEHSS HW3BECTHHIC AHATUTHUYECKHE METOAbl MpH PpEIICHUU
CTaHIAPTHBIX MAaTeMaTHYECKMX 3aJad Ha BBIYUCICHHE YTJOB  MEXKIY
CKPCIIMBAIOIIUMHUCS TPSIMBIMH, MEXAY TNPAMOH U IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

BBIUUCIATH OOBEMBI U IUIOIIAM MMOBEPXHOCTEH MHOIOIPAaHHUKOB (IIpU3Ma,
nupamMua) C IpuMeHEeHUEM (POPMYJI, BEIUUCISATH COOTHOIICHUS MEXTY IUTOIIAISIMU
NOBEpXHOCTEH, 00bEMaMU NI0JIOOHBIX MHOTOTPAaHHUKOB;

ONEpUpPOBaTh MOHATHUAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPUU (DUTYPBI;

U3BIIEKAaTh, TPEOOpPA3OBBIBATh M HWHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeICTAaBICHHYI0 Ha YepTexax U
PUCYHKAaX; MPUMEHATh TeOMeTpHUecKkre (akThl AJs PEUICHHUs] CTEPEOMETPUIECKUX
3a7a4, MPEANoIaralonuX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBHs TPUMEHEHHUS
3aJlaHbl B IBHOU (opMme;

OPUMEHATh MPOCTEHIIME MPOrpaMMHBIE CPEICTBAa M DJIEKTPOHHO-
KOMMYHMKAIIIOHHBIE CUCTEMbl TIpU PELICHUH CTEPEOMETPUUYECKUX 3ajlad;
OPUBOJUTH MPUMEPHl MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSBIECHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

NPUMEHSTh TOJMyYCHHbIE 3HAHUS Ha TPAKTUKE: aHAM3UPOBATH pPEalbHbIE
CUTyalldd W TPUMEHATh HM3yYEHHBbIE MOHATHUS B MPOIECCe IOHMCKAa pPEIICHUs
MaTeMaTHUeCKu CHOPMYIHpPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pEallbHbIC
CUTyalldd Ha s3bIKE TEOMETPUHU, UCCIE0OBaTh TOCTPOSHHBIE MOJICIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHSATHI U TEOpEM, armapara ajareOpsl, perarh
MPAKTHYECKHE 33/]a4M, CBSI3aHHBIE C HAXO0XKJICHUEM T€OMETPUUECKUX BEIINYHH.

OTIEPUPOBATh TOHATHUSAMU: WIMHIPHUYECKAs IOBEPXHOCTh, OOpa3yroline
MWIMHIPUYECKON  MOBEPXHOCTH,  IWIMHIP, KOHHUYECKas MIOBEPXHOCTH,
oOpa3yrolre KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruieckasi IOBEpXHOCTD;

pacro3HaBaTh Tejda BpalleHus (MWIMHIP, KOHYC, cdepa U 1map); 0ObICHATD
CHIOCOOBI MOJTYYEHHS TEJ BpalleHHUS;

KJIAaCCU(PUIIMPOBATh B3aUMHOE pacMojoXKeHHe cdepbl U IUIOCKOCTH;
ONEPUPOBATh TMOHSATHAMH: IIAPOBOM CETMEHT, OCHOBAaHHE CEIMEHTa, BBICOTA
CerMEHTa, IIApOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS,
IaPOBOU CEKTOP;

BBIUMCIIATH OOBEMBI M  IUIOIIAAM TOBEPXHOCTEH Tel  BpalleHus,
reOMETPUYECKUX TeJl C IPUMEHEHHEM (pOpMYIT,;
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OTIEpUPOBATH TOHITHSIMU: MHOTOTPAHHUK, BIMCAHHBINA B C(hepy MOTTMCAHHBIN
okoJ10 cdepsl, chepa, BMMCaHHAS B MHOTOTPAHHUK MW TEIOBPAIECHNUS;

BBIYHCIIATh COOTHOIICHHUS MEXKIY IUIOMIQISIMU IOBEPXHOCTEH M 00BbEMaMHM
IMOJOOHBIX TEN;

NU300pakaTh H3ydaeMble (GUTYPhl OT PYKHM M C NPUMEHECHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB;

BBITIOJTHSTH (BRIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS TEJ BPAIICHIS;

W3BJICKaTh, HWHTEPIPETUPOBATL W TPeoOpa3oBbIBaTh HWH(MOpMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTYpax, MPEICTAaBICHHYIO Ha YEPTEeKax U
pHCYHKaX;

OTIEpUPOBATH TIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATh  JICUCTBUS CJIOKEHHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB H
YMHOEHHUS BEKTOpa Ha YUCJI0, 0OBICHATh, KAKUMHU CBOMCTBAMU OHU 00J1aJ1af0T;

PUMEHSTH TPABUJIO MMapaJljIeIeuIe/a;

OTICPUPOBATh MOHATUIMU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpA, YroJ MEXKIY
BEKTOpaMH, CKaISIPHOE TIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMILUTAHAPHBIC
BEKTOPBI;

HaxOJIUTh CYMMY BEKTOPOB M MIPOU3BEICHUE BEKTOpA HA YUCIIO, YTOJI MEKITY
BEKTOpaMH, CKaJsSIpHOE TPOM3BEICHHUE, pACKIAIbIBaTh BEKTOpP 1O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHWEM B JCKApTOBOM CHCTEME KOOPIWHAT;
MPUMCHSTh TEOMETpHYECKHUE (PaKThl IS pelIeHUs CTEPEOMETPUUYECKUX 3ajad,
MPEINOJIaraloIIMX HECKOIBKO IIIaroB PEIICHHMS, €CJIM YCIOBUS TMPUMCHCHUA3aaHbI
B sSIBHOU (popme;

pemaTh NPOCTEHUINHE TCOMETPUYCCKHE 3a/laud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia;

pemarh 3aJadyd  Ha JIOKa3aTeJIbCTBO MATEMaTHYSCKUX OTHOIICHUH U
HaXOXKJIECHUE TEOMETPUUYECKHUX BEIIMYMH 110 00pa3IiaM HUJIU ajJropuTMaM, IPUMEHSS
W3BECTHBIC METOBI TP PEIICHUH CTaHIAPTHBIX MaTEeMAaTHUCCKHUX 3a]1a4;

NPUMEHATh  TPOCTEHIIIME TMPOTPaMMHBIE  CpEACTBA H  DJIEKTPOHHO-
KOMMYHUKAIIOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUICCKUX 3a]1aY;

IPUBOJNUTH TIPUMEPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TIPHPOJAE H
YKU3HH, PACTiO3HABATH MIPOSIBIICHHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTH TMOJTYYEHHBbIC 3HAHMUS Ha TPAKTUKE: aHAIN3UPOBATh PEAIbHBIC
CUTyallu W TPUMEHSTh W3YYCHHBIC TOHSATHS B MPOIECCE TMOUCKA PEIICHUs
MaTeMaTU4ecKu CQHOPMYIUPOBAHHONW TMPOOJEMBI, MOJEIUPOBATh peaJbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, HCCIENOBAaTh TIOCTPOCHHBIC MOJETH C
WCITOJIb30BAaHUEM T€OMETPUUYECKHX MTOHSATUH U TEOpEeM, arapara anreOpbl, pemarhb
MIPAKTUYECKUE 3a/1a49H, CBA3AHHBIC C HAXOXKJICHIUEM T€OMETPUUESCKIX BEJINYNH;

Teopusi BeposiTHOCTEI:

YUTATh U CTPOUTH TAOIHIIBI U AUATPAMMEI;
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omepupoBaTh  MOHATUSMHU:  CpeAHee  apudmeTHyeckoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEE 3HAUCHHE, Pa3MaX MAaCCHUBA YUCIIOBBIX IAHHBIX;

OMepUPOBATh MOHATUSMU: CIYyYaWHBIN HKCIIEPUMEHT (ONBIT) M CIy4yalHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (IIEMEHTAPHBIN HCXOJ) CIYy4yalHOTO OIBITA,
HAXOJIUTh BEPOSTHOCTH B OMBITAX C PABHOBO3MOKHBIMU CITyYalHBIMU COOBITUSIMU,
HAaXOJIUTh U CpPAaBHUBATh BEPOSTHOCTU COOBITUA B M3YYEHHBIX CIy4YalHBIX
HKCIEPUMEHTAX;

HaXOMuTh U (GOPMYJIUPOBATH COOBITUS: TEpeceYeHUue M OO0bEAUHEHHE
JaHHBIX COOBITHI, COOBITHE, TPOTUBOMOIOKHOE JAHHOMY COOBITHIO, TIOJIB30BATHCS
auarpaMMamu Disepa u GOpMYJION CIIOKEHHS BEPOSTHOCTEH TIPH PEIICHUH 3a71aY;

ONEepUpPOBATh NOHATUSAMU: YCIOBHASI BEPOATHOCTD, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IOMOIIBIO MPAaBWJIA YMHOKEHHS, C IMOMOILIBIO JIepeBa
CJIIy4alHOTO OIIBITA;

MPUMEHATh KOMOMHATOPHOE NPABUIIO YMHOXKEHHUS TPU PELICHUU 3a]1ay;
ONEPUPOBATh NOHATUSAMM: MCIBITAHWE, HE3aBUCUMBIE HCIIBITAHUSA, CEpHUs
UCIIBITAaHUM, yCIeX M HeyJada, HaXOJUThb BEPOSTHOCTU COOBITUH B CEpHUH
HE3aBUCUMBIX MCIBITAHUN /10 MEPBOIO YCIEXa, HAXOAUTh BEPOSITHOCTU COOBITHI B
cepuu ucnbeiTanui bepnyu;

ONEPUPOBATh  TOHATUAMM:  CIIy4YalHas  BEIMYMHA,  PACIPEICICHUE
BEPOSTHOCTEH, IMarpaMMa paclpeaeacHusl.

CpaBHUBAaTh  BEPOSITHOCTH  3HAYCHUM  CIy4YaWHOW  BEJIWYUHBI 10
pacIpeeIeHUIO WK C IIOMOLIBIO THArpaMM;

ONIEPUPOBATH OHATUEM MATEMATUYECKOTO OKUJAHUS], IPUBOJINUTH IPUMEDHI,
KaK IMPUMEHSIETCS MaTEMAaTUYECKOE OXXUIAAHUE CIIyYalHOM BEJIWYMHBI HAXOIUTH
MaTeMaTHYECKOE 0KUIAHUE 10 JTAHHOMY PaCIpeeICHUIO;

UMETh IMpPEJICTaBICHUE O 3aKOHE OOJIbLIMX YHCEN;

UMETH IIPEJICTABICHUE O HOPMAJILHOM PacIpeAcICHUN
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3. CTPYKTYPA U COJIEP) KAHHUE YYEBHOI'O ITPEJMETA VYI1.04
MATEMATHKA

3.1 O6bem yueonoro npeaqmera YI1.04 MartemaTuka u BUIbl y4eOHOI
padoThI

Bua yueOHoit padoThi Oo6bem

4acoB
O0bem padoThI 00y4aOIIMXCH B AKAJAeMHYECKUX Yacax (Bcero) 296
O0bem paGorbl  00y4amOmIUXC BO  B3aMMOJEHCTBHH  C 212

npenojaanaresjem (BCero)

B TOM 4HUCIJIC:

JIEKIIUUA 116

MPAKTUYECKHUE 3aHATHUS 156

IIpomexyToyHas arrecTtauus B popMme

Nelu 2 cemectp — 3k3ameH 24
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3.2 TemaTuveckuii nJjiaH u cogepxxkanue yueonoro npeamera YI1.04 MaremaTuka

TemaTnueckue O0BbeM OcHoBHBIE BUABI 1eITeJILHOCTH
0J10KH, TeMbI Ocnosnoe conep:ranmue 4acoB o0yyaromerocs
1 2 3
Tema 1. Coneprxkanue JTeKIuu 2
MHo:kecTBa 1 MuosxecTBo, onepanuu HaJl MHOkecTBaMu. J{uarpammel Diinepa—Benna. Hcnonb30BaTh TEOPETHKO-
paumMoHaJbHbIX | Paninonansubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, IPOLICHTHI, MHO>KECTBEHHBIH anmnapar Jjis
" OeCKOHEUHBIE TIEPUOJHUECKIE qPpOoOr. AprUPMETHIECKHE OTIEPAITUH C OIMCaHUs X0/1a PEIICHHUs
AeHCTBUTEJbHBI | pallMOHAIbHBIMU YUCIIaMU, IPe00pa30BaHUsl UNCIOBBIX BbIPAKEHUM. MaTEMaTUYECKMX 3a/1a4, a TAKXKE
X YHCeJl. [Tpumenenue apobeli U MPOLIEHTOB AJIsl PELICHUS MPUKIAJAHBIX 3314 U3 peabHBIX IPOLIECCOB U ABJICHUM, TPU
PanmoHanbHbIe | pa3IM4HBIX OTPACIIEH 3HAHUN U PEAIBHON KU3HHU. JleMCTBUTEIbHBIEC YUCIIA. peLIeHnH 3a1a4 U3 JPYyTrux y4eOHbIX
ypaBHeHus M | PannoHasbHble U MppalMoOHaIbHbIE Yucaa. ApUPMETHUECKHUE ONEPAIIH C npeaMeToB. OnepupoBaThb
HepaBeHCTBa | JelicTBUTEIbHBIMU YKcnamu. [IpubnukEHHbIE BRIYUCIICHNUS, TIPaBUIIa MOHATHUAMHU: PALIMOHAIBHOE YHUCIIO,

OKpYIJIEHUS, IPUKHUKA U OLIEHKA pe3yJbTaTa BeluncieHuil. ToxaecTsa u
TOKJIECTBEHHBIE MIPeoOpazoBaHusl. Y paBHEHUE, KOPDEHb YPABHEHHSI.
HepaseHncTBo, pemenne HepaBeHCTBA. MeTo nHTEepBaANIOB. Perenue nenbx
U ApOOHO-pAIMOHAIBHBIX YPABHEHHI 1 HEPABEHCTB

JENCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! IPOOb, JeCITHUHAS
po0Ob, MPOLIEHTHL. BBINOIHATH
apudMeTUYECKHE Onepalruu ¢
panuoHaNbHBIMU U
NENCTBUTENbHBIMH YUCIIaMU;
MpUOIMKEHHBIE BHIYHCIICHUS,
UCIIOJIb3YS IIPABUJIa OKPYTIICHHUS.
Jenatb NpUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCIECHUM.
OnepupoBaTh NOHATHSIMHU:
TOKJIECTBO, YpaBHEHUE, HEPABEHCTBO;
1[eJ710€ ¥ palliOHaJIbHOE ypaBHEHUE,
HEpaBEHCTBO. BhINOIHATH
npeoOpazoBaHus IENbIX U
palroHaNbHBIX BhIpaKeHUM. Pemarts
OCHOBHBI€ THIIBI LIEJIBIX
UPpALMOHATIBHBIX YPaBHEHUN U




HepaBeHCTB. [IpuMeHaTh
pauHroHaJIbHBIE YPaBHEHUS U
HEpaBEHCTBA ISl PELLICHUS
MaTeMaTUYECKUX 3aJ1a4 U 3a]1a4 U3
pa3IMyYHBIX 00MacTel HaAyKU U
pEabHOM JKU3HU

[TpakTuyeckue 3aHATHS 4
Tema 2. CopneprxaHue JeKIUN 4
DYyHKIUH U 1 dynxnwms, cnocoOsl 3a1anus GyHKIUU. B3anmHao oOpaTHbIe (yHKIHH. OnepupoBaTh NOHATUSAME: DYHKITHS,
rpaguku. I'paduk Pynkimu. O6macTs onpeneaeHus 1 MHOKECTBO 3HAUCHUM crocoObI 3aanust PyHKIIUN, B3aUMHO
Crenensn ¢ ¢yuxun. Hynu ¢pynkuuu. [IpomexxyTku 3HaKkonocTostHeTBa. YETHBIE U oOpartHbie PyHKINH, 0071aCTh
HeJbIM HeuéTHble pyHKIuU. CTeneHs ¢ 1esbM nokasaresneM. CtanaapTaas popma OTIpeIeNIEHUs] 1 MHOKECTBO 3HaUCHHM
NnoKasareJjiemMm 3aMnMcu JeCTBUTENbHOrO yncia. VMcnonabp3oBanue noaxoasiei Gopmsl GyHKIMH, rpad@uk QyHKINH;
3alMCH JEMCTBUTEIBHBIX YNCEN Ul PEILICHUS IPAKTUYECKUX 3a7a4d U YETHOCTh M HEYETHOCTD (PYHKIIUH,
npejcTaBieHus JaHHbIX. CTeneHHas QyHKIUS C HaTypalbHbIM U LIEJIbIM HYJU QYHKIIH, TPOMEXKYTKH
nokazateneM. E€ cBoiicTBa u rpadux 3HAKOMOCTOSIHCTBA. BBIMOIHATH
npeoOpa30BaHus CTENEHEN C LeNbIM
nokasareneM. Mcnons3oBats
CTaHJapTHYIO (popMy 3amucu
JENCTBUTEIBHOTO YUCIIA.
®opMyIMpoBaTh U UIUTFOCTPUPOBATH
rpau9IecKy CBOMCTBA CTETIEHHOU
byskun. BeipaxaTts popmynamu
3aBUCHUMOCTH MEXKy BETUUUHAMHU.
Hcnonb3oBath g poBbie pecypehl
JUIS TOCTPOEHUSI rpapuKoB QyHKINN
Y U3yYEHUs UX CBOMCTB
[IpakTuueckue 3aHATUS 6
Tema 3. ConeprkaHue JEeKIIN 2
Apudmernyeck | 1 Apudmernueckuit KopeHb HATYpaJbHOM cTeneHu. JeicTBHs ¢ DopMyIMpOBaATH, 3AIUCHIBATH B

Uil KOpeHb N—
0l cTeneHu.

apu(MeTHUECKUMH KOPHAMHU N—OH cTereHu. Pemenne nppanroHanabHbIX
ypaBHEHHI 1 HepaBeHCTB. CBONCTBA U TpaduK KOPHs N-0if cTeneHn

CHUMBOJIHMYECKOU opme U
WITIOCTPUPOBATH IPUMEPAMHU




NppaunonajibH
ble ypaBHEHUs
U HepaBeHCTBa

CBOMCTBA KOPHS N-OW CTEINEHHU.
Brimonsate npeoOpa3oBaHus
UpPpaLMOHATIBHBIX BBIPAXKEHUH.
Pemate 0OCHOBHBIE THUTIBI
UppaLMOHATIbHBIX YPAaBHEHUN U
HepaBeHCTB. [IpuMensTh is
peLIeHHs Pa3JInYHbIX 3a7a4
UppanroHaIbHbIC YPABHEHUS
HepaBeHCTBa. CTPOUTD, UNTATh
rpaduK KOpHS N-OH CTETICHH.
Hcnonb3oBathk 1U(POBBIE pecypehl
JUISL IOCTPOCHUS TPadUKOB (DyHKITHIA
U M3YYEHHUs] X CBOWCTB

HpaKTI/I‘{eCKHe 3aHATUA

Tema 4.
DopMmy.Jibl
TPUTOHOMETPH
U.
Tpuronomerpu
YecKue
YPABHEHHUA

ConeprxaHue KU

1.CuHyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIOBOTO aprymMeHTa. TpuroHoMeTpuyeckas
OKPYXHOCTb, OIIpe/ieJICHHe TPUTOHOMETPHUUECKUX (PYHKITHI YUCIOBOTO
aprymenTta. OCHOBHBIE TpUTOHOMETpHUeckue popmyibl. [IpeoOpazoBanue
TPUTOHOMETPHYECKHUX BBIPAKCHUI. PerieHre TpuroHoMeTpuIecKux
ypaBHEHUU

HpaKTI/ILIeCKI/Ie 3aHATUA

OnepupoBaTh NOHATHAMU: CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOIO
yraa. Mcnonp30BaTh 3anuch
IIPOU3BOJILHOTO yTJIa uepe3 0OpaTHbIe
TPUTOHOMETPUYECKHE (DYHKIIUH.
Boinonuate npeobpazoBanus
TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemath OCHOBHBIE THIIBI
TPUTOHOMETPUUECKUX YpaBHEHUI
OnepupoBaTh MOHATHIMU:




Tema 5. 1.ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS ITOCIIEIOBATEILHOCTEH. MOCIIEI0BATEIbHOCTD,
IMocnenoBaTesb | MOHOTOHHBIE TOCIIEAOBATEIEHOCTU. ApH(PMETHIECKasi U TeOMETpHUYECKast apudMeTHIECKas U TeOMETPHYIECKast
HOCTH U nporpeccuu. beckoneuHo yObIBaromas reoMeTpuieckas Iporpeccus. nporpeccuu; 6eCKOHEYHO
Nnporpeccun CyMmma O6eckoHeYHO yObIBaroOIIeH reoMeTpruaeckoii mporpeccuu. @opmyiia yOBIBaIOIIasi TEOMETPUYCCKAs
CJIOHBIX MPOILIEHTOB. VcTonbp30BaHue MPOTPECCUU AJIs PELICHUS peaTbHbIX nporpeccusi, cymma 6€CKOHEYHO
3a[1a4 MPUKIIAJHOTO XapaKTepa yOBIBaroIIei reOMETPUIECKON
nporpeccuu. 3aaaBarhb
MIOCJIEIOBATEIIEHOCTH PA3TUIHBIMU
cnocobamu. [Tpumensars Gopmymy
CJIO’KHBIX TPOLIEHTOB JJISl PEIICHUS
3a/1a4 U3 pearbHON MPAKTHKH (C
UCTIOJIb30BaHUEM KaJIbKYJISATOPA).
Hcnonb3oBars cBoMcTBa
MI0CJIEIOBATEIBHOCTEN M IPOTpeCcCuit
JUTSL pEIICHUS PealibHbIX 3a]a4
NPUKIIAJHOTO XapaKTepa
[TpakTHdeckue 3aHITUS
Tema 6. CopneprxaHue JTeKIHN [IpuMeHsTh OCHOBHBIE MTOHSATHUS Kypca
IosTopenue, OCHOBHBIE IOHATHS Kypca aareOpbl U Hauajl MaTeMaTHYECKOTrO aHaITH3a, aTedpPEI 1 HAYAT MAaTEMaTHHECKOTO
obodmenne, 0000IIeHNE W CHCTEMATH3AITNS 3HAHUI aHaJln3a JUlsl pelieHus 3a1a us
cucTeMaTH3aIu pEATbHOM KU3HU H JIPYTUX
s1 SHAHUIA HIKOJIbHBIX JUCIHUILTUH
[IpakTyeckue 3aHATUA
Tema 7. Copaepxanue JTeKIu
BBenenue B OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOUKA, MPSIMast, TUIOCKOCTh, AKTyanu3upoBaTh (aKThl © METOJIbI
CTEepeOMeTPHI0 | mpocTpaHcTBO. [IpaBuina n300pakeHus Ha pUCYHKAX: U300pakeHus TUTAHUMETPHH, PEJIEBAHTHBIE TEME.

IUIOCKOCTEH, MapaiebHbIX IPSIMbIX (OTPE3KOB), CEpeANHBI OTPE3Ka.
[TousaTtus: nepecekarouuecs MIOCKOCTH, MEpeceKarouecs npsamas u
IJIOCKOCTh. 3HAKOMCTBO C MHOT'OIpaHHHUKAaMHU, U300pakeHne
MHOTOTPaHHUKOB Ha pPUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax. HauanbHbie

[Mony4atk mpeacTaBiIeHUS O
IPOCTPAHCTBEHHBIX (pUTypax,
pa3duparh MPOCTEUIIHE TPaBUIIA
N300paKeHHS 3TUX QUTYP.




CBeZIeHHsI 0 KyOe U mupaMue, ux pa3BepTku u mojenu. CeueHust
MHOTOTpaHHHUKOB. [ToHsATHE 00 aKCHOMAaTUYECKOM MTOCTPOCHHUH
CTEPEOMETPHUU: AKCHOMbBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

N300paxarh NpsMYyIo U IJIOCKOCTh Ha
pucyHke. Pacno3naBatp
MHOTOTpaHHUKH, MUPaAMUAY, KyO,
Ha3bIBaTh MX JJIEMEHTHI. JlenaTh
PUCYHOK Ky0a, MTUpaMHU/Ibl, HAXOAUTh
OLIMOKU B HEBEPHBIX U300paXKEHUSIX.
3HAKOMUTBHCS C CEUCHUSIMHU, C
METOJIOM CJIeJIOB; HUCIIOIB30BATh IS
MOCTPOCHHUS CEYCHUSI METO]I CIIEJIOB,
KPaTKO 3aIlMChIBATh IIIaru
MOCTPOCHUA ceueHus. Pacro3naBath
BUJ] CCUCHUS

Y OTHOIIIEHUH, B KOTOPHIX CEUCHUE
JenuT pedpa Kyba, HaXOIUTh
ioniaas ceuenus. McnompzoBath
noj00ue mpu perieHu  3a1a4 Ha
HOCTPOCHHUE CEUCHUIH. 3HAKOMUTHCS C
AKCMOMATHUYECKUM ITOCTPOCHUEM
CTEpEOMETPHUH, C AKCHOMaMHU
CTEPEOMETPHUH H CICICTBUIMH U3
HuX. UmocTpupoBaTh akCHOMBI
PUCYHKaMH H IIPUMEpPaMH U3
OKpYXaroliei 00cTaHOBKU

[IpakTyeckue 3aHATUA

Tema 8.
IIpsimbie n
IUIOCKOCTH B
NPOCTPaHCTBeE.
IHapanneabHoc
Th NPAMBIX H
IVI0CKOCTel

Conep:xaHue JIeKINH

B3anmHOe pacnosioxkeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKArOIUeECs,
napaJulebHbIe U CKpeluBaronecs npsamele. [lapamienbHOCTh NPSMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE: NapaJlIEIbHBIC NIPSMbIE B IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX NPAMBIX; TAPAJIICIIBHOCTD MPSIMOU U TUIOCKOCTH.
VYIIIBI ¢ COHANPABICHHBIMU CTOPOHAMU; YIOJI MEXAY IIPSIMBIMU B
npocTtpaHcTse. [lapamieabHOCT IIOCKOCTEN: TapallIeIbHBIE ITIOCKOCTH;
CBOMCTBA NapaJIEIbHBIX IIIOCKOCTEN. [IpocTeime NpoCTpaHCTBEHHBIE

AKTyanu3upoBaTh (aKThl © METOIbI
HHaHI/IMeTpI/II/I, pe.]'IeBaHTHI)Ie TEME,
HpOBO,Z[I/ITI: AHAJIOTHUH. Hepe‘-II/ICJIHTL
BO3MOYKHBIE CTIOCOOBI PACIIOJIOKEHUS
JIBYX IPSIMBIX B IIPOCTPAHCTBE,
WJUTFOCTPUPOBATh WX Ha MMPUMEpax.
JaBath onpeneneHue




(GuUTryphl Ha TUIOCKOCTH: TETPAdIP, KyO, MapauieNenuIie ; MOCTpOeHHe
CESUYCHUN

CKPEILMBAIOIINXCS MPAMBIX,
(hopMyHpOBaTh MPU3HAK
CKPEIIMBAIOIIUXCS NPSAMBIX U
IIPUMEHSATD €ro IPU PELICHUN
3aznad. PacriozHaBate npusmy,
Ha3bIBaTh €€ A1eMeHThl. CTPOUTH
CEYEHUs ITPU3MBbI Ha TOTOBBIX
yeprexax. llepednciaTe BO3MOXKHbBIE
CHOCOOBI B3aHMHOTO PACIIOIOKEHHUS
IIPSIMOM U INIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH
COOTBETCTBYIOLIUE IPUMEPHI U3
peanbHOM KU3HU. [aBaTh
OINpeIETICHUE aPAIIIEIBHOCTH
IIPSIMOM U TNIOCKOCTH.
PopMyIMpOBATH NPU3HAK
NapajIeIbHOCTH IPSIMOU U
IJIOCKOCTH, YTBEPXKACHHUE O IIPAMOM
[IEPECCUCHMUS IBYX IIJIOCKOCTEH,
MPOXOAAIINX YEPE3 NapAIICIbHBIE
npsiMele. Pemars npakrudeckue
3a71a4M Ha TOCTPOCHUE CEYECHUI
MHoOrorpaHHuka. OOBSICHATh ClTyyau
B3aUMHOT'O PACIOJIOKEHUS
IJI0CKOCTEN. [aBaTh onpeneneHue
MapajuIeIbHbIX JIOCKOCTEM;
IPUBOJIUTH IPUMEPHI

13 peIbHOM )KM3HU U OKPY Karolen
00CTaHOBKH, HJUTIOCTPUPYIOLIHE
MapajuieIbHOCTh MIIOCKOCTEMH.
Hcnonws3oBars npusHak
NapauUICIbHOCTH ABYX INIOCKOCTEH,




CBOICTBA MapasuIeIbHBIX MIOCKOCTEN
MIpU PEILICHUH 3a/1a4 Ha TIOCTPOCHHUE.
OOBSACHSATD, YTO HA3BIBACTCS
napajuieJIbHbIM NPOEKTUPOBAHUEM U
KakK BBIMOJIHSIETCS TPOCKTUPOBAHUE
¢uryp Ha miockocts. M300paxars B
napasuieibHON MPOEKIMH Pa3InyHbIE
reoMeTpHIecKre QUTYpHIL.
MopenupoBaTh peajibHble CUTyalluu
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MIOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BAHUEM F€OMETPUUECKHUX
noHATHil. Mcrons3oBaTe npu
pelIeHuy 3a/1a4 Ha TTOCTPOCHUE
CEUYEHMI MOHATHE NapajIeIbHOCTH,
MIPU3HAKU ¥ CBOMCTBA MapalIeIbHBIX
MPSIMBIX Ha MJIOCKOCTH

HpaKTI/I‘{eCKHe 3aHATUA

Tema 9.
IHepnienauxyns
pHOCTDH
NpPSAMBIX U
IIOCKOCTEH

Conep:xxaHue JIeKIUH

[lepnenauKyIIPHOCTD MPSAMOM U IUIOCKOCTH: MEPIEHAUKYIISIPHBIE ITPSMBIE
B IIPOCTPAHCTBE, NPSAMBIE MapaJUIEIbHbIE U MIEPIEHAUKYIISPHBIE K
IIJIOCKOCTH, IPU3HAK NEPIEHANKYIISIPHOCTH IPSIMOU U IIJIOCKOCTH, TEOpEMa
0 NpSAMON NMEPIEHANKYIISAPHON MIockocTH [leprneHuKyisp 1 HaKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT HMPSIMOU J10 IMIIOCKOCTH

AKTyanu3upoBaTh (HaKTbl U METOJIbI
IJIAaHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOANTH aHATTOTHH. OOBSICHATD,
KAaKOU YroJl Ha3bIBAETCS YIJIOM MEXIY
NEPECCKAOIMUMUCA ITPAMBIMH,
CKPELIMBAIOIINMUCS TPSIMBIMU B
npoctpaHcTBe. JlaBaTh onpenenenue
MEPHEHINKYIAPHBIX IPSIMBIX U
MPSMOM, MEPIEHANKYIISIPHON K
10cKkoCcTH. HaxomauTs yriibl Mexay
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B Ky0e
u nupamuze. [IpuBoauTh npumeps! u3




peabHOM JKM3HU U OKPY>KaroIen
00CTaHOBKH, HIUTIOCTPUPYIOLIHE
NEPIECHIUKYJISPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYJIAPHOCTD IIPSIMOM K
10CKOCTH. POPMyIUPOBATH TPU3HAK
NEPIEHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH, IPUMEHSTH €ro Ha
IpaKTUKe: O0BICHATh
NepIEeHINKYISIPHOCTD pedpa Kyba u
JMaroHaJli €ro TpaHy, KOTopas €ro He
COJIEPKUT, HAXOJIUTD JUIUHY
JMaroHaiu Ky6a. BeIUMCIATH BHICOTY
IIPaBUIIbHOM TPEYTOJIbHOU U
IIPaBUJILHOMN YETBIPEXYTOJIBbHON
nupaMu] 1o JuinHaM pédep. Pemars
3a/1a4¥ Ha BBIUYNCIICHMS], CBA3aHHBIE C
NEPIEHIUKYISIPHOCTHIO MPSIMON 1
IUIOCKOCTH, C UCIIOJIb30BaHUEM TIpU
pelIeHNH TUTAaHUMETPUUECKUX (PaKTOB
U MeToJI0B. OOBSACHATD, UTO
Ha3bIBAIOT MEPIEHIUKYIISIPOM U
HAKJIOHHOM U3 TOYKH K IUNIOCKOCTH;
MIPOEKIMEN HAKIIOHHOM Ha IIOCKOCTb.
OOBACHATDH, UTO HAa3bIBACTCS
paccTOsIHUEM: OT TOYKH JI0
IUIOCKOCTH; MEKY NapajuIeIbHBIMU
IUIOCKOCTSIMH; MEKIy IPSIMOU U
napaJjIeIbHON €U INIOCKOCTBIO;
MEXy CKpELIMBAIOIIMMHUCS
npsiMbIMU. HaxonuTte 3T paccTosHus
B IMPOCTHIX CIIy4asix B KyOe,




nupaMmuje, npusMe. Moaenuposarb
peaJIbHbIE CUTYyallUH Ha SI3bIKE
TEOMETPHH, UCCIIE0BATD
IOCTPOCHHBIE MOJIEIIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX
noHsaTui. Mcnonp3oBats npu
pEILIEHUH 3aa4 Ha [IOCTPOEHUE
ceuenwuii Teopemy [lugaropa,
CBOICTBA NPSAMOYTOJIbHBIX
TPEYTroJIbHUKOB

IIpakTrueckue 3aHATHS

Tema 10.
Yrasl Mexay
NPAMBIMH U
IJIOCKOCTSIMH

Conep:xaHue JIeKINH

VYIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO; ABYTPaHHBIN
yroJ1, JINHEWHBIN yToJl IBYIpaHHOro yria. [lepnenaukynsipHOCTb
IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIIAPHOCTH ABYX IUIOCKOCTEN. TeopeMa o
TPEX NEPIEHIUKYIApaX

AKTyanu3upoBaTh HaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH aHAJIOruu. /[aBars
OIpeJIETICHUE YTiIa MEXKY IPSIMOU U
IUIOCKOCTBIO0, POPMYIIUPOBAThH
TEOpEMY O TPEX MEPIEHAUKYIApax U
oOpartHyto Kk Hell. HaxonuTs yron
MEXy TIPSMOU M TJIOCKOCTBIO B
MHOT'OI'PAHHUKE, PACCTOSHUE OT
TOYKH JI0 IPSAMOM Ha TJIIOCKOCTH,
UCIIOJNIb3Ys TEOPEMY O TPEX
nepneHuKkysapax. [Iposoaute Ha
yepTreke NEPHEHAUKYIISP: U3 TOUKU
Ha NPSMYI0; U3 TOYKH HA IIJIOCKOCTb.
JlaBatb onpeneneHue AByrpaHHOIO
yTja 1 ero 351eMeHToB. OOBSACHATh
PaBEHCTBO BCEX JINHEMHBIX YIJI0B
JIByrpaHHoro yria. Haxonuts Ha




4yepTexke IByTpaHHBIN yroJl IpH
pebpe nmupaMupl, MPU3MBI,
napasuleenune1a

JlaBatb onpeneneHue yria Mexmuy
IUIOCKOCTAMHU. [/laBaTh onpesienieHue u
(GopMyIHpOBaTH MPU3HAK B3aUMHO
NEPIIEHIUKYJISPHBIX TNIOCKOCTEH.
HaxoauTs yriibl MeXay MI0CKOCTSIMU
B KyOe u nupamuze. Mcnonb3oBaTh
IIPU PEILICHUH 3a7]a4 OCHOBHBIE
TEOPEMBI U METO/IbI IIJITAHUMETPUH.
MoaenupoBarh peajibHbIE CUTyalluu
Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
MIOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX
noHsATui. Mcnonp3oBats npu
pEILIEHNH 3a7a4 Ha IIOCTPOEHUE
CEYEHUI COOTHOIICHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

HpaKTI/IquKI/Ie 3aHATUA

Tema 11.
MHororpaHHuk
7

Conep:xaHue JIeKINH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHHKA,
BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOIOTPAaHHUKA.
ITpu3sma: n-yrosibHas Mpu3Ma; TpaHu. U OCHOBAHHUS IPU3MBL; IIpsMast U
HaAKJIOHHAs MIPU3MBbL; OOKOBasl U MOJIHASL TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsIMOYTOJIbHBIN MapaJlJIENIENIUIIE]] U €r0 CBOICTBA.
IInpamuaa: n-yrojapHas MUPaMUJIa, TPAHU U OCHOBAHUE MUPAMMUJIBL;
OOKOBas U MOJTHAS TOBEPXHOCTh MUPAMHUJIBL; TPABUIIbHAS U yCCUEHHAS
NUPaMKIA. DJIEMEHTHI IPU3MbI U upaMuibl. [IpaBuibHbIe
MHOTOTPaHHUKU: TIOHATHE MPAaBUILHOTO MHOTOI'PaHHUKA; ITPaBUIIbHAS
IIpU3Ma Y NpaBUIbHAS MMPAMMIA; IPABWIBHAS TPEYTOIbHAS IMPAMUAA U
paBUJIBHBIN TeTpasap; KyO. [IpeacraBieHue o MpaBUIbHBIX

AKTyanu3upoBaTh (GaKThl © METOJIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH aHanoruu. /laBate
onpeJielieHue napajiesenunesaa,
pacrno3HaBaTh €ro BUJbI U U3y4aTh
cBoMcTBa. JlaBaThk onpeneneHue
NUpaMUIbl, paClIO3HABATH BUbI
nupaMugi, GopMyJIupOBaTH CBOMCTBA
p€bep, rpaHeli U BBICOTHI IPABHILHOM
nupamuasl. Haxonuts miomans
MOJTHOM U OOKOBO MOBEPXHOCTHU




MHOT'OTpaHHMKaX: OKTa’dap, NOAEKa’dIp U ukocarap. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOUYKH, IPSMOM, JIOCKOCTH.
DIEeMEHTB CUMMETPUH B IIMpaMUax, NapajuleeuIe1ax, IpaBuIbHbBIX
MHOTOTpaHHHKaxX. BrlyncieHne 3J1eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JvaroHan, yrisl. Ilnomans 60K0BON MOBEPXHOCTH U MOJIHOW IOBEPXHOCTH
IPSIMOM ITPU3MBI, TUIOIIAb OCHOBAHUI, TeOpeMa 0 OOKOBOI TOBEPXHOCTH
npsAMoit mpusmsl. [1nomaas O0KOBOM MOBEPXHOCTU U ITOBEPXHOCTH
IPaBUJIbHOM NUpaMUbl, TEOPEMA O IIJIOLAAU OOKOBON OBEPXHOCTH
YCEUEHHOU NUpaMUIbI

nupamusl. JlaBaTe onpeneneHue
yCE4EHHOU NMUPAMHU/IbI, HA3bIBATh €€
31eMeHThl. POpMYIUpPOBATH TEOPEMY
0 TUIOIAa OOKOBOM MOBEPXHOCTH
MPaBUJIbHON YCEUEHHON TUpaMUIbl.
Pemats 3a1aun Ha BeIYMCIIEHUE,
CBSI3aHHBIE C MMPAMUJIAMHU, A TAK¥Ke
3a7]a4M Ha ITOCTPOEHUE CEUEHHUI.
JlaBaTb onpeneneHue Npu3Msl,
pacrno3HaBaTh BUJIbI IPU3M,
U300paxarh MPU3MbI Ha YEPTEKE.
Haxoauthk miiomaas nmoaHon wimn
OOKOBOI OBEPXHOCTHU MPU3MBI.
N3yuats cooTHOMIEHUS Ditnepa s
yucina pédep, rpaHell U BepIInH
MHOTrorpaHHuka. M3yuaTts BUabI
MpPaBUIIbHBIX MHOTOTPAaHHUKOB, UX
HA3BaHUS U KOJIMYECTBO I'paHeH.
N3yuats cuMMeTpHio
MHOTOTpaHHUKOB. OOBSACHATH, KaKue
TOYKHU HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIbHO TaHHOM TOYKH,
IPSIMON WJIH IIJIOCKOCTH, YTO
HAa3bIBalOT IEHTPOM, OCBIO UJIU
IUIOCKOCTBIO CUMMETPUU (PUTYPBI.
[IpuBOIUTE IPUMEPHI CHMMETPUIHBIX
buryp B apXuTeKType, TEXHUKE,
npupoae. MoaenupoBats peanbHbIe
CUTYalllU Ha SI3bIKE T€OMETPUH,
HCCJIEN0BATh IOCTPOCHHBIE MOJEIIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHSITU, MCTIOIb30BaTh MOJ00HE




MHOI'OIpaHHUKOB

[IpakTrueckue 3aHATUA

Tema 12.
O0BéMBI
MHOTOTPpaHHUK
OB

Conep:kanue JJeKIHH

[Tousitue 06 00bEMe. OOBEM THPAMUIBI, TPU3MBI

AKTyanmu3upoBaTh PakThl 1 METOIbI
IJIAHUMETPHUU, PEJIICBAHTHBIE TEME.
OOBSCHATDH, KaK U3MEPSIIOTCSI 00bEMBI
TEJI, TPOBOAS AHAJIOTHIO C
M3MEPEHUEM IUIOIIAIeH
MHOT'OYTOJIbHUKOB. POpMYIINPOBATh
OCHOBHEIE CBOICTBA 00BEMOB.
Nzyuatk, BEIBOAUTH (HOPMYIIbI
00BEMa MPSIMOYTOIEHOTO
napasuiesienuIiesia, mpu3Mbl 1
nupaMuibl. Beraucnsate 00bEmM
MPU3MBI U TUPAMUJIBI TIO UX
anemeHTaM. [IpuMeHsaTs 00BEM NSt
pELIECHHS CTEPEOMETPUYECKUX 3a]1a4
U JUISl HAXO0XKJIEHUS T€OMETPUUYECKUX
BEJIMYUH. MOIeTUPOBATH peAIbHbIE
CUTYyallMH Ha SI3bIKE TEOMETPUHU,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIIH C
HCIIOJIb30BAHUEM T€OMETPUUYECKHUX
HOHSITHH

[IpakTyeckue 3aHATUA

Tema

Conep:xxaHue JIeKIUH

CTpOI/ITB CCUCHUC MHOI'OI'paHHUKA




13.IloBTOpEHUE
: ceyeHMul,
paccTOSIHUSA U
yIJbl

[TocTpoenue ceueHnii B MHOTOTpaHHUKE. Bbraucienne paccTosSHU: MKy
JBYMsI TOUKaMH, OT TOYKH 0 MPSIMOM, OT TOUKH A0 MIIOCKOCTH; MEXTY
CKPEIIMBAIOIIUMHUCA MPSIMBbIMU. BhIUNCIIEHNE YTII0B: MEXKIY
CKPELIUBAIOIIMMUCS TPSIMBIMH, MKy MPSAMOU U TJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXY IJIOCKOCTIMU

[IpakTueckue 3aHATUA

METOJOM clel0B. JlaBaThb
OIIpEEIEHUE PACCTOSHUSA MEXKIY
¢urypamu. Haxonuts paccrosiuue
MEXy NapajuleIbHBIMU
IUIOCKOCTSIMH, MEXKAY IUIOCKOCTBIO U
NapaJIEIbHOMN €U PAMOU, MEXIY
CKPEIIMBAIOIIUMHUCS IPSIMBIMHU.
Ctpoutb TMHEUHBIN yrosa
JBYTPAHHOI'O yIja Ha 4YepTexke
MHOT'OI'PAHHHUKA U HAXOJUTh €ro
BenuunHy. HaxoauTs yriiel Mexny
IJIOCKOCTSIMU B MHOTOI'PaHHHUKAX

Tema 14. Coaep:xaHue JIeKIUH N3Bnekats nHpOpMaLniO U3 TaOIUII U
IIpencrasienne | [IpencraBieHue TaHHBIX C TOMOLIbIO TaOIUI U Auarpamm. CpenHee JarpaMM, UCIOJIb30BaTh TaOIUIIbI U
AAHHBIX U apudmeTnyeckoe, MeuaHa, HanboJbIIee U HaMMEHbIIIEe 3HAUYEHUS, JarpamMmmbl JJis IPeICTaBICHUS
onucaTeJbHas | pa3Max, AUCHEpPCHs], CTAaHIapTHOE OTKJIOHEHUE YHCIOBBIX HA0OpOB CTaTHUCTUYECKUX JaHHBIX. HaxonuTe
CTATHCTHKA onucareIbHbIE XapaKTEPUCTUKH
JaHHBIX. BBIABUTAaTh, KPUTUKOBATH
TUIIOTE3bI O XapaKTepe CIIy4yanHOu
M3MEHUYMBOCTHU U OINPEAECTAIONINX €€
IIpakTrueckoe 3aHsATHE (haxropax
Tema 15. Conepixanue JIeKIHH BeiienaTe Ha mpuMepax Cily4ailHble
CuayuaiiHble CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U CITydailHble COOBITHSI. COOBITHSI B OITMCAHHOM CITy4aifHOM
ONBITHI M DneMeHTapHbIe COOBITH (MCX0/1bI). BeposTHOCTB CilydaifHOrO COOBITHSL. onbiTe. POpMyIHPOBATH YCIOBUS
cay4daiiHble BeposiTHOCTH cOOBITHII B ONIBITaX ¢ pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MIPOBEJICHUS CIIy4aifHOTO OIBITA.
co0bITHS, coobiTusmH. [IpakTuyeckas pabora HaxonuTe BeposITHOCTH COOBITHI B
ONBITHI € OTIbITaX C PAaBHOBO3MO>KHBIMU
PABHOBO3MOXKH ucxoaamu. MozieapoBaTh OIBITHI C
BIMHU PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
3J1eMEeHTAPHbIM UCXOJAMH B X0JI€ IIPAKTHUECKOMN

M MCX0JaMH

[IpakTrueckoe 3aHATHE

paboTsl




Tema 16. Conep:xaHue JIeKINH Hcnonp30Barh auarpaMmsel Jujiepa u

Onepanun Hag | Onepanuu HaJl COOBITHSMHU: TIEpeceueHIe, 00bSTUHCHUE COOBITHIA, CIIOBECHOE OIKCAHUE COOBITUH g

COOBITUSIMH, IIPOTUBONOJIOXKHBIE cOObITHA. J{narpammsl Ditnepa. dopmyia ciaoxeHus (GOpMyYIMPOBKH U N300pAKEHUS

CJIOKEHH e BEPOATHOCTEN 00BbETMHEHUS U TIEPECEUCHUS

BEPOSATHOCTEM coObITUH. PeraTe 3amayu ¢
UCTIOJIb30BaHUEM (DOPMYITBI
CJIOKECHMSI BEPOSITHOCTEN

IIpakTH4eckoe 3aHsATHE

Tema 17. Conep:xaHue JIeKINH Pemrate 3amaun Ha HaX0KACHHUE

Yeaosnas VYciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOATHOCTEN. JlepeBo ciry4aiiHOro BEPOATHOCTEH COOBITHi, B TOM 4HCIIC

BE€POATHOCTD, skcniepumenTta. @opmyiia nosnHoi BeposiTHocTH. HezaBucumble cOObITUS YCIIOBHBIX C IIOMOIIEIO ICPEBA

AepeBo Clly4aiiHOro onbITa. OnpenensTh

CJIYYAHHOIO0 HE3aBUCHMOCTb COOBITHI 1O hopMyIie

OIBITA, Y 110 OPTaHU3aLMH CIIy4YaiHOIO OIbITa

dopmyaa

MOJIHOH

BEPOSITHOCTH M

HEe3aBHCHMOCTD

coObITHi IpaKkTHYecKoe 3aHATHE

Tema 18. Conepixanue JIEeKIIHH Hcnons30Barh MPABUIIO YMHOXKEHHS

DJIeMeHTBI KomOunaTtopHoe mpaBuiio ymMHokeHUs. [TlepecTanoBku U pakropuan. JUISL IEPEUUCIIeHUs] COOBITHIA B

KomOMHaTOpUK | Yncno coyeranuii. Tpeyronpauk [lackans. ®opmyna 6uHoMa HeroToHa ciyvyaiiHoM onbITe. [lonp30BaThCs

7 (bopMyII0i U TPEYTOJIIEHUKOM
[Tackans s onpeneneHus yucia

IIpakTrHueckoe 3aHsITHE coacTanim

Tema 19. Conep:xaHue JIeKINH Pa36uBath c0KHBIC YKCIIEPUMEHTHI

Cepun bunapHbIii ciyyaiiHbll ONBIT (MCHIBITAHUE), YCIIEX U HEylaya. Ha OTAEJIbHBIE UCIIBITAHMUS.

nocJjeaoBaresib | He3aBucumele ucnpitTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 IIEPBOTO OcBauBaTh NOHATHSA: UCIIBITAHUE,

HBIX ycnexa. Cepust He3aBUCUMBIX HcnibiTaHui bepaymmu. [Ipaktnyeckas padora cepusi HE3aBUCUMBIX UCIIBITAHUN

HCIBITAHUI C WCTIOIH30BAHUEM DJICKTPOHHBIX TaOJIHII [IpuBOIUTH IPUMEPHI CEPHit




HpaKTuquRue 3aHATHUA

HE3aBUCHMBIX MCIILITAHUN. Pemarth
3a/1a4d Ha TOMCK BEPOSITHOCTEH
COOBITUI B CEPUU UCTIBITAHUM J10
MIEPBOTO yCleXa U B CEPUsIX
ucneiTanuil bepnynnu. U3yuars B
X0/JI€ MPAaKTUYECKOMN paboThI €
MCIIOJIb30BAHUEM AJICKTPOHHBIX
TaOJIUI BEPOSTHOCTH COOBITHIA B

2 CepUsX HE3aBUCUMBIX UCIIBITAHUN
Tema 20. CopeprxaHue JeKIIUH 2 OcBauBaTh MOHATHUS: CITydalHas
Crnyuaiinbie Cnyyaitnas BenuunHa. Pacnipenenenue BepositHocte. {uarpamma BEJIMYMHA, pacipeieieHne, Tabaumna
BEJIMYMHBI U pacnpeznenenus. Cymma U MIpOU3BEACHUE CIly4alHbIX Beau4uH. [Tpumepsl pacrpeaeieHus, [uarpamma
pacTlpeneNieHust | paclpeleieHtid, B TOM YHClie TEOMETPUIECKOe U OMHOMUAIbHOE pacnpenenenus. [Ipusoaurs
IIPUMEPBI PacpeIeICHUH, B TOM
YHUCJIE TE€OMETPUUECKOTO U
O6uHoMuanbHoro. CpaBHUBATh
pacnpeneneHus Clly4aliHbIX BEJIUYNH
Haxoauth 3Ha4ueHus cyMMBbl U
IIPOU3BENIECHUS CIIy4alHbIX BEJIMYHH.
CrpouTs u pacrno3HaBaTh
reoMeTpruecKoe U OMHOMHUAIBHOE
[MpakTuyeckue 3aHATHS 2 pacripeneneHue
Tema 21. CopnepxaHue JEKINUN 1 [ToBTOpATE N3y4YEHHOE U
[ToBTOpEHwMeE, OnncarenpHas cratucTuka. CiaydalHbIE ONBITHI U BEPOSTHOCTH CIIyYailHBIX BBICTPAMBATh CUCTEMY 3HAHUI
00o0611eHue, coObITHH. Onepanuu HajJ COOBITUAMH. DJIeMEHThl KOMOMHATOPUKH, CEPUH
CUCTEMATH3AIMA | HE3aBUCHUMbBIX MCIIBITAHUN
3HaHUHN [IpakTrueckue 3aHATHS 1
[TpomexxyTouHast aTTecTamus 12
Tema 22. | Conep:xanue exuuu 4




Crenensn ¢ CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH. ®opMyIMpOBaTh, 3alIUCHIBATD B

panuMoHaJbLHBIM | [IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAILINUX PALMOHAIILHBIE CTEIIEHMU. CHUMBOJIMYECKOH opme U

NoKa3arTeJieM. [Toka3zarenbHble ypaBHEHMs U HepaBeHCTBa. [lokaszarenbHas pyHKuus, eé WJUTIOCTPUPOBATh IPUMEPAMU

IMoka3aTenbHas | CBOCTBA U rpaduk CBOliCTBA cTerneHu. [ IpuMensaTh

¢GyHkuus. CBOMCTBA CTEIICHU IS

IToka3aTeabHBbI IpeoOpa3oBaHus BEIPAKEHUM.

€ YPAaBHECHHUSA U DopMyIMpOBaTh U WILIOCTPUPOBATH

HEpPaBEHCTBA rpaduuecKy CBOMCTBA MOKA3aTeIHLHOU
¢yHkuuu. Pemars OCHOBHbIE THUIIBI
[OKAa3aTeNIbHbIX YPaBHEHUN U
HepaBeHCTB. Vcnonb30Barh
U(PPOBBIE PECYPCHI IS IOCTPOCHUS
rpaduKoB QyHKIUHN U U3yUeHUS UX
CBONCTB

[TpakTHyeckue 3aHATHS

Tema 23. Conep:xxaHue JIeKINH

Jlorapudmuuec | Jlorapudm uyncna. JlecsTHaHBIC M HATYpaJIbHBIC JIOTAPU(MBEL. PopMyIMpOBATH, 3aIIUCHIBATH B

Kkast pynkuusi. | [IpeoGpazoBaHue BbIpaXXEeHUH, ColepKaIUX JOrapruQMBbl. CHUMBOJIMYECKOH opme U

Jlorapudpmuuec | Jlorapudpmuueckue ypaBHeHHs U HepaBeHCTBa Jlorapudmudeckas WJUTFOCTPUPOBATH ITPUMEpPaMH

KHe YpaBHEHHA
U HepaBeHCTBA

byHKLUs, €€ cCBOWCTBA U rpaduK

cBoiicTBa Jorapuma. BeImoaHsTh
npeoOpa3oBaHus BIPAKEHUH,
COJIepIKALIHX JIOTapU(MBI.
DopMyIMpPOBATH

U WJUTIOCTPUPOBATH Tpaduyecku
CBOICTBa Jorapu@mMuIecKon
¢yHkuuu. Pemarbs OCHOBHbBIE THUITBI
Jgorapu(pMHUUECKUX YpaBHEHUH U
HepaBeHCTB. Mcnonb30BaTh
U(PPOBBIE PECYPCHI ISl TOCTPOEHUS
rpaduKoB QYHKUIUH U U3yUEHUS UX
CBOWCTB. 3HAKOMHUTHLCS C UCTOPUEH
pa3BUTHsI MATEMATUKU




[IpakTrueckue 3aHATUA

Tema 24. Conep:xaHue JIeKINH

Tpuronomerpu | Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpaduku. [Ipumepsr OnepupoBaTh MOHATUEM

YyecKue TPUTOHOMETPUYECKUX HEPABEHCTB nepuoanueckas Gynkuus. CTpouTs,

GyHkuun u ux aHaJM3UPOBATh, CPABHUBATH rPpauKu

rpapukm. TPUTOHOMETPUUECKUX (PYHKITHIA.

Tpuronomerpu DopmMyIHPOBaTh U WILTIOCTPUPOBATH

YyecKue rpaduuecku cBoiicTBa

HepPaBeHCTBAa TPUTOHOMETPUUYECKHUX (PYHKIUH.
Pewate npocreitimue
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnonb3oBatek rpaduku 11 perieHus
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath 1U(PPOBBIE peCypChl
JUISL IOCTPOEHUSI TPaQUKOB (PYHKIIMHA
Y U3y4YEHUS UX CBOMCTB

[IpakTueckue 3aHATUA
Tema 25. Coaep:xaHue JIeKIUH




[IpousBoaHas.
IIpumenenune
MIPOU3BOJHOM

HenpepriBable pyHKIIMN. MeTOI MHTEPBAJIOB sl pEIICHUS HEPABEHCTB.
[IpousBoanas ¢pynkuuu. ['eomerpuueckuii u GU3NIECKUNA CMBICI
npon3BoHOM. [Ipon3BogHbIC deMeHTapHBIX GyHKIMH. [Ipon3BoaHas
CYMMBI, IPOU3BEICHUS, YacTHOro (hyHKIMHA. [IpuMeHeHne mpou3BogHOM K
UCCJIEIOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTH M SKCTpeMyMbl. Haxoxaenue
HanOOJIBIIETO M HAMMEHBIIETO 3HaYCHUsT (YHKIIMU Ha OTPE3KE.
[TpumeHneHre MPOU3BOTHON I HAXOXKACHUS HAWTYYILIero PeleHUs B
NPUKIAIHBIX 3a7auax, Uil OIPEeIIEHNs CKOPOCTH Mpoliecca, 3aJaHHOI0
dbopmynoii unu rpadukom

OnepupoBaTh NOHATUSIMU:
HeTIpepbIBHAs (QYHKIMS; TPOU3BOIHAS
¢ynkuuu. Mcnonp3oBarhb
reOMETPUYECKUI U PU3HYECKUi
CMBICTI TPOU3BOJHOM JUIsl pEILICHUS
3amad. HaxoauTe mpousBoaHbIe
3JIEMEHTAPHBIX (YHKIHUH, BBIYUCIIATH
IIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHUS,
gacTHOro (hyHKuui. Micons3oBars
NIPOM3BOIHYIO JUIS UCCIIETOBAHHS
(GyHKIIMM HA MOHOTOHHOCTD U
9KCTPEMYMBI, TPUMEHSTh PE3yIbTATHI
UCCIIEIOBaHMS K TOCTPOCHHIO
rpadukoB. [IpuMeHsATh MPOU3BOAHYIO
JUI HAXOKICHUS HAUTy4Ilero
pelIeHus B IPUKJIAIHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHYECKHUX, 3aayax.
3HaKOMHTHCS C HCTOPUEH Pa3BUTHSA
MaTeMaTHYeCKOro aHaJIn3a

HpaKTI/ILIeCKI/IC 3aHATUA

Conep:xaHue JIeKINH




Tema 26.
Huterpain u ero

ITepBooOpaznas. Tabnuia neppoodpa3Hbix. MHTErpal, reOMeTpUYECKU 1
dbusnuecKuii CMBICT HHTETpaia. Berarcnenue nHTerpania mno popmyie

OmnepupoBaTh NOHATHIMH:
nepBooOpazHas, uaTerpai. Haxonuts

MIPUMEHEHUS Hrrotona—Jleiibnuma nepBooOpa3HbIe 3JIEMEHTAPHBIX
(GYHKUIMH; BBIYUCIIATH HHTETPAN 10
dopmyne Herorona—JleitOnuna.
3HAKOMUTBHCS C UCTOPUEN pa3BUTUS
MaTEMAaTHYECKOT0 aHAIN3a

[TpakTryeckue 3aHATHS

Tema 27. Conep:xaHue JIeKIUH

Cucremst CucreMbl TMHEHHBIX YpaBHEHUH. Perienre npukiiaHbIX 3a1a4 C IOMOLIbIO OnepupoBarh NOHATUSAMH: CHCTEMA

YPaBHCHHH CUCTEMBI JINHEHHBIX ypaBHEHUN. CUCTEMBI U COBOKYITHOCTH LIEJIBIX, JUHENUHBIX YPaBHEHUN U €€ peleHue.

palMOHATIBHBIX, UPPALIMOHANIBHBIX, TOKa3aTENIbHBIX, JIOTapUPMUIECKIX Hcnonp30BaTh cUCTEMY JTMHEHHBIX

ypaBHEHMI U HepaBeHCTB. Mcnonb3oBaHue rpaguKkoB QyHKIMHA 11s YPaBHEHUU JUIsl peLICHUs

pelIeHus ypaBHeHH U cucteM. [[pumMeHeHne ypaBHEHUI, CUCTEM U MpakTU4YecKux 3axad. Haxonuts

HEPaBEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1a4 U 3a/1a4 U3 pa3JInYHbIX pELIeHUs IPOCTEUIINX CUCTEM U

oOyactell HayKu U peanbHOMN )KU3HU COBOKYITHOCTEM pallMOHAIbHBIX
YPAaBHEHUH U HEPABEHCTB.
Wcnonb3oBatek rpaduku GyHKUMH 11
pelieHus ypaBHeHU. MoaenupoBarh
peanbHbIe CUTYalluH Ha SI3BbIKE
ayreOpbl, COCTABIIATH BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI
I10 YCJIOBUIO 3a/1a4H, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C
UCIIOJIb30BaHUEM ammapaTa areOpbl

IIpakTHueckue 3aHATUA

Tema 28. Conep:xaHue JeKIUN




Harypanbhbie u
LEJIbIE YUCIIa

HaTypaJ'IBHBIe 1 LCJIbIC YHKClIa B 3aJa4ax U3 peanLHoﬁ KH3HU. HpI/I3HaKI/I
JACIIMMOCTHU LT ECJIbIX YUCCII

OnepupoBarh NOHATHUSAMHU:
HaTypaJIbHOE YUCIIO, 1IEJI0€ YUCIIO.
Hcnonp30BaTh NpU3HAKU AETUMOCTH
LIEJIBIX YHMCEJl, pa3JIO’KEHUE Yncia Ha
MPOCThIE MHOKUTENH IS PEIICHUS
3a/1a4y

HpaKTI/I‘{CCKHe 3aHATHA

Tema 29. Copneprxanue JeKIIUH Pemiate npukiiagaeie 3a1auu u3

[ToBTOpEHME, OcHOBHBIE TIOHATHS Kypca anreOphbl 1 Hadall MAaTEMaTHIECKOTO aHAITN3a, pa3IMyYHbIX 00JacTel HayKu U

000011IEHME, 000011IeHHEe U CHCTEMATU3alMs 3HAHU I pEATbHOM KU3HH C TTOMOIIIBIO

CHCTEMAaTHU3aLIH OCHOBHBIX NOHSTUH Kypca airedpsl U

3HAHUH Hayaj MaTeMaTHYECKOro aHajIu3a.
Bri6upats ontuManabHbIe CLIOCOOBI
BeIUKclIeHuii. Mcmons30BaTe s
peleHus 3a1a4 ypaBHEeHUS,
HEPABEHCTBA U CUCTEMBI YpaBHEHUH,
cBoiicTBa (PyHKIMI U rpadKOB

IIpakTrueckue 3aHATHS
Tema 30. Conep:xxaHue JieKIUH

Tena BpameHus

Cdepa u map: ueHTp, paauyc, AMaMeTp; IIIOMIAAb MOBEPXHOCTU CQEpHI.
B3auMHoe pacrionoxkeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K
cdepe; momans chepsl. M300paxkenne cdepsl, mapa Ha MI0CKOCTH.
Ceuenus mapa. L{ununapudeckasi moBepXHOCTb, 00pa3ytoliue
LUJIUHAPUYECKON TIOBEPXHOCTH, OCh UWIMHAPUYECKON ITOBEPXHOCTH.
[{wnHap: ocHOBaHUSA U OOKOBAs MOBEPXHOCTh, 00pa3yIolias U OCh;
I0IaAb OOKOBOM U MONHOM MoBepXHOCTU. M300pakeHne NUIMHIpa Ha
iockocty. Pa3BépTka nnnunapa. CeueHust TUIMHAPA (MIIOCKOCTHIO,
NapajuIeIbHON WM MEPIEHANKYIISIPHON OCH LMIIMH]IpA)

Konnueckast moBepxXHOCTb, 00pa3yIoe KOHUYECKOH ITOBEPXHOCTH, OCh H

AKTyanu3upoBaTh (paKThl U METO/IbI
IJIAHUMETPUH, PEIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. /laBars
ornpezeneHus cepsl U 1mapa, ux
LEHTpA, paguyca, 1uaMeTpa.
Omnpenensts chepy kak purypy
BpallleHus1 OKpyx’HocTu. Mccnenosars
B3aMMHOE PacIoJI0kKeHNne chepsl U
TUTOCKOCTH, IBYX cdep,
WJUTIOCTPUPOBATH 3TO HA YEPTEXKAX U
pucyHkax. @opMyIMpoBaTh




BEpILIMHA KOHUYECKON NOBEpXHOCTH. KOHyC: OCHOBaHME U BEpILINHA,
oOpasytomias u ock; iomaab OOBACHATH, KAKOE TEJIO0 Ha3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €ro 3JIeMeHThl. M3yuaTh, 00BACHSTH, KaK IOIYYUTh
KOHYC IIyTEM BpALLEHUs NIPSMOYTOJIBHOIO TpeyroiapHuka. [nomans
OOKOBOH U MOJIHOM MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3youue u
BBICOTA; OCHOBaHUS M OOKOBasi IOBEPXHOCTh. M300paskeHne KOHyca Ha
iockocT. Pa3BépTka konyca. CeueHus KoHyca (IJI0CKOCTbIO,
IapaJuIeJIbHOM OCHOBAHHUIO, U INIOCKOCTBIO, ITPOXOISILIEH Yepe3 BEpLUIMHY

Kom06unarus ten BpaieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK,
ONKCaHHBIN 0KO0JI0 cepbl; chepa, BIUCAHHAS B MHOTOTPAaHHUK WU B TEJIO
BpalleHUs

orpezieNieHUE KacaTelbHOM
IUIOCKOCTH K cpepe, CBOMCTBO U
IPU3HAK KacaTeIbHOM MIIOCKOCTH.
3HaAKOMUTBCS C F€0/Ie3NYECKUMU
JUHUSAMH Ha chepe

OOBACHATH, UTO HA3BIBAIOT
[UIMHIPOM, Ha3bIBaTh €r0 AJIEMEHTHI.
N3y4arh, 00BACHATH, KaK MOJyIUTh
MWIMHIP MyTEM BpaIICHUS
PSIMOYTOJIbHUKA. BBIBOAHTS,
UCIONB30BaTh (POPMYIIBI JIJIs
BBIUMCIICHHSI IO OOKOBOM
MOBEPXHOCTH IMIIMHApa. N3ydats,
pacrno3HaBaTh pa3BepTKY MIIMHIPA.
N300paxkaTh HUIUHAD U €TO CEYCHHS
TUTOCKOCTBIO, TIPOXO/ISIIEH Yepe3 ero
0Cb, TAPAJUIETEHON UITN
MEepPIEeHANKYIIpHON ocu. Haxonuts
TUTOMIA/IA ATUX CEYCHUH.
MoaenupoBarh peajibHbIE CUTyalluu
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MTOCTPOCHHBIE MOJICITH C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX
TOHSTHI

OOBSCHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
aneMeHThl. U3y4arh, 00BACHATh, Kak
MOJIyYUTh KOHYC MyTEM BpallleHus
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300pakaTh KOHYC U €T0 CeYCHUS
TUTOCKOCTBIO, POXOIAIICH Yepe3 OCh,
U TJIOCKOCTBIO, EPIEHIUKYISIPHOM K




ocu. M3yuarts, pacrio3HaBaTh
pa3BEPTKY KOHyca. BbIBOIUTS,
UCIIO0JIb30BaTh (POPMYJIbI JUIsI
BBIYMCIICHHS TUIOMIAH OOKOBOMA
HOBEPXHOCTHU KOHYyca. HaxonuTs
IUIOIIAU CEYECHHM, IPOXOAAIINX
yepe3 BEpUIMHY KOHYca WIN
NEPIEHIUKYIISPHBIX €r0 OCH.
OOBACHATDH, KaKOE TEJIO0 Ha3bIBACTCS
yCeu€HHBIM KOHyCcOM. M3yuars,
OOBSICHATH, KaK €ro MOJyYUTh IyTEM
BpallleHUsl IPSIMOYTOJIbHOM Tpamenuu.
BbIBOIUTH, IPUMEHATDH (HOPMYITY AJIS
BBIUKCIIEHUS ILIOM[AIH OOKOBO
IIOBEPXHOCTH YCEYEHHOIO KOHYyCa
AKTyanu3upoBaTh (HaKTbl U METOJIbI
IUTAaHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAMTH aHanoruu. Pemars
CTEPEOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIE C T€JIaMU BpaIICHHUS,
IIOCTPOEHUEM CEUEHHUH TeJl BpallleHUs
C KOMOMHaIMSMU TeJl BpallleHus: U
MHOTOI'pPaHHMKOB Ha HaX0XKJICHHE
reOMETPUUYECKUX BEIUYHUH.
Hcnonp30Bath pu perieHnn
CTEpEOMETPUYECKUX 3a/1a4
IUTAHUMETPHUYECKUE (PAKTBI U METOMBI
3a7jauyl Ha BBIYMCICHUE U
JI0Ka3aTesbeTBo. MonennpoBaTh
peasibHble CUTYallUU Ha S3bIKE
TE€OMETPHH, UCCIIE0BATh
HOCTPOEHHBIE MOJIEIIH C




HCIIOJIb30BAHUEM T€OMETPUYECKHUX
HOHATHU

HpaKTI/IqGCKHC 3aHATHA

Tema 31.
OO0BEMBI TEN

Coaep:xxanue JIeKIUH

[Tonsitue 06 00béMe. OCHOBHBIEC CBOMCTBA 00BbEMOB Tell. OOBEM MIIIMH A,
koHyca. O0BEM 1rapa u rmiomaab cheps

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKY IIOMIAISIMH
MOBEPXHOCTEN, 00BEMaMHU MOJOOHBIX TEI

AKTyanu3upoBaTh GaKThl U METOIbI
IJIAHUMCTPHHU, PCIICBAHTHBIC TEMC,
MIPOBOAMTH aHATIOTHH. BEIBOIUTS,
UCIIOJIB30BaTh (HOPMYJIIBI O0BEMOB:
MPU3MBI, IWIHHPA, TUPAMUIBI,
KOHYCa; yCEUEHHON NMUpaMUIbl 1
yCeuéHHOro Konyca. Pemars
CTepEeOMETPUYECKHE 3a/1a4H,
CBSI3aHHBIE C BBIYMCIEHHEM 00BEMOB.
DOopMyIUpPOBATH ONPEICIICHHUE
IIapOBOT'O CETMEHTA, ILIapOBOTI0 CJIO0S,
IIApOBOT0 CEKTOpA.

[IpumeHsITH GOPMYIBI IS
HaxO0XJIeHUsSI 00HEMOB IIIAPOBOTO
CETMEHTA, LIapOBOr0 CEKTOpa
Pemats crepeoMerpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa U
mIomasaeio chepsl. MoaenupoBaTh
peaJIbHbIE CUTYyallH Ha SI3bIKE
TeOMETPHH, UCCIIEIOBATh
MOCTPOCHHBIC MOACIIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX
HNOHATHH. AKTyaqu3upoBaTh (HaKThl U
MCTOJbI INIAHUMCTPHUHU, PCIICBAHTHLIC




TeMe, IPOBOIUTH aHAIOTHH. Permarh
CTePEOMETPUICCKUE 3a/1a4H,
CBSI3aHHBIC C COOTHOIIICHUEM
00BEMOB 1 MMOBEPXHOCTEH MOTI0OHBIX
TEJI B IPOCTpPaHCTBE. MoIeIMpoBaTh
pealibHbIC CUTYallUU Ha SI3bIKEe
TEOMETPHH, UCCIIEIOBATD
MIOCTPOCHHBIE MOJICITH C
UCIIOJIb30BaHUEM T'€OMETPHUUCCKUX
TTOHSTUH

HpaKTI/I‘{CCKHe 3aHATHA

Tema 32.
Bexkrops! u
KOOPJIMHATHI B
IIPOCTPAHCTBE

Coaep:xanue JIeKIUH

BexTop Ha niockoctu U B mpocTpaHcTBe. Cll0KEHHE U BBIUNTAaHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha 4ucIIo. Pa3noxeHne BEKTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuio napannenenunena. Pemenue 3anaq,
CBSI3aHHBIX C IPUMEHEHNUEM IIPABUJI AEUCTBUN C BEKTOPaMHU.
[TpsimoyronbHas cucTemMa KOOpAUHAT B IpocTpaHcTBe. KoopanHaTel
BekTopa. [Ipocreitmume 3anaun B KoopauHaTax. YToJ MEXy BEKTOpaMH.
CkanspHoe MpoU3BeICHNE BEKTOPOB. BhIunciaeHne yriaoB MexXAy IpsIMbIMU
U T1ockocTsIMU. KoopiMHaTHO-BEKTOPHBIN METO IIPU PELIEHUH
reOMEeTPUUECKUX 3a7au

AKTyanu3upoBaTh (HaKThl U METOJIbI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAMTDH aHAJIOTHH.

OnepupoBarh NOHATHEM BEKTOP B
npoctpaHcTse. PoOpMyIUpOBaThH
IIPABWJIO MapalIeNIeNIuIeaa pu
CJIOKEHUH BeKTOpoB. CKIIabIBaTh,
BBIUNTATh BEKTOPBI, yMHOXKAaTh
BEKTOp Ha 4yucio. M3yyatb OCHOBHbBIE
CBOMCTBA JTUX omnepauui. J[aBath
ONpeIETICHUE TPSIMOYTOJIBHON
CUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE.
BrIpa3uThs K0OpAMHATHI BEKTOpa
4yepe3 KOOpAUHATHI €70 KOHIIOB.
BriBouTh, HCTIONB30BATH (HOPMYITY
JUIMHBI BEKTOPA ¥ PACCTOSHUS MEXKIY
TOYKaMH. BeIpakaTh CKalspHOE
IIPOU3BE/IEHUE BEKTOPOB YEPE3 X
KOOPAMHATHI, BBIYUCIIATH YTOJI MEXK Y
JIByMsI BEKTOpaMH, IBYMs IPSIMBIMH.




Haxonuth yron mexay npsamoiut u
MJIOCKOCTBIO, YTOJI MKy JIBYMS
IUIOCKOCTSIMU aHATTUTHUYECKUMHU
MeToaMu. BeIBOIUTD, UCIIONB30BATH
dbopMyITy pacCTOSIHUS OT TOYKH 10
IJIOCKOCTH

HpaKTI/I‘{CCKHe 3aHATHA

Tema 33. Copepxanue JeKIUH Pemate npocteiiye 3agaum Ha

[ToBTOpEHwMe, OcHoBHbIe GUTYpHI, GaKThl, TEOPEMBI Kypca MJIaHUMETPUU. 3a1aun HaXO0JIeHUE JJIUH U YIJIOB B

o0o01mieHue u IUTAHUMETPUH U METOJ1bI UX perieHusi. OcHOBHBIE (GUTYPBI, (HAKTHI, reoMeTpuuecKkux (urypax,

CHUCTEMATH3ALMS | TEOPEMBI Kypca CTEPEOMETPHH. 3aladll CTEPEOMETPUH U METOIbI X npuMeHsTh Teopemy [udaropa,

3HaAHUHI peteHus TEOPEMBI CUHYCOB U KOCUHYCOB.
Haxoaute mimomans
MHOTOYTOJIbHUKA, KpyTa.
PacnioznaBate noj100HbIE PUTYpHI,
HAXOJIUTh OTHOILIECHHUS JIJTUH U
mwionaaen. Mcnonb3oBatek npu
PELIEHNN CTEPEOMETPUUECKHX 3a1a4
(baKThl ¥ METOJIbI TUTAHUMETPUHU

[IpakTUueckue 3aHATUS
Tema 34. Conep:xaHue JIeKINH OcBauBaTh NOHITHE




MartemMaTH4ecKo
€ OXKHJIaHUe
CIIy4aitHOM
BCJIIMYUHBI

[Tpumepsl MpUMEHEHHS] MAaTEMaTHYECKOTO 0KUIaHUS (CTpaxoBaHUE,
aorepest). MaremaTnyeckoe 0KM1aHuEe CYMMBI CIIy4alHbIX BEJIUYHUH.
Marematuyeckoe 0XKHJIaHue T€OMETPUIECKOT0 U OMHOMHUAIBHOTO
pacrpeaeneHuin

[IpakTueckue 3aHATUA

MaTeMaTUYECKOTO OXKUIAHHUS.
[TpuBOIUTE M 0OCYKAATH TPUMEPHI
MPUMEHEHUS MaTEMaTHYECKOTO
OXuJaHus. Berauciare
MaTeMaTUYECKOE OXKHIaHUe.
Hcnonb30BaTh NOHATHE
MaTeMaTHUYECKOTO OKUIAHUS U €r0
CBOICTBA IIPH PEIICHUHN 33]1ad.
Haxoauts o uzBectHbIM popmynam
MaTEeMATHYECKOE OXKHIAHUE CYMMBI
CIIy4aifHbIX Benn4uH. Haxoauts mo
U3BECTHBIM (popMyIam
MaTeMaTHYeCKUe OKUTaHUS
CITy9aifHBIX BEJTUYHH, UMCIOIIIHX
TreOMEeTPUUECKOe 1 ONHOMHAIIEHOE
pacrpeeseHust

Tema 35.
Hucniepcus u
CTaH/IapTHOE
OTKJIOHEHHE
CITy4aitHOM
BEJIMYMHBI

Conep:xaHue JIeKINH

Jucnepcus U cTaHJapTHOE OTKJIOHEHUE. Jlucnepcnn reoMeTpuyecKoro 1
OMHOMMAIIBHOTO pacnpesaeneHus. [IpakTudeckas padoTa ¢ UCIOJIb30BaHUEM
AIIEKTPOHHBIX TaOJIHII

HpaKTI/ILIeCKI/Ie 3aHATUA

OcBauBaTh NOHSTHUS: TUCHIEPCHUS,
CTaH/IapTHOE OTKJIOHEHHE CITy4alHON
BennunHbl. HaxoauTs nucnepcuto mno
pacnpenenenuto. Haxoauts no
W3BECTHBIM (OpMYyJiaM JAUCTIEPCHIO
reOMETPHUUECKOro U OMHOMHUAIBHOTO
pacnpe/eneHus, B TOM 4Hclie B X0/e
NPaKTUYECKOH paboTHI C
WCIIOJIb30BAHNEM DJIEKTPOHHBIX
TaOIuUIL

Tema 36.
3aK0H OOJIBIINX
qucen

Conep:xaHue JieKINH

3akoH 00JbINX yncen. BRIOOpOUYHBIN METOT MCCIIETIOBAHUM.
[IpakTuueckast paboTa ¢ UCIOIB30BAHNUEM INEKTPOHHBIX TaOJIUI]

[IpakTrueckue 3aHATUA

3HAKOMHUTHCS C BEIOOPOYHBIM
METO/IOM HCCIICIOBAHUS
COBOKYITHOCTHU JaHHBIX. I/I3yanL B
X0JI€ TIPAaKTUUECKOU PabOTHI C
HCITOJIb30BAHUCM JJICKTPOHHBIX




TaOJIUI] TPUMEHEHNE BBIOOPOYHOTO
METOJ1a UCCIICTOBaHUS

Tema 37.
HenpepriBHbIe
ClIy4yaliHbIe
BEJIMYMHBI
(pactipeenieHust)

ConeprkaHue JEKITUI

[Tprmepsl HEMTPEepPHIBHBIX CTyYalHbIX BeMUunH. OyHKIKS MII0THOCTH
pacnpenenenusi. PaBHOMepHOE pacnpeesieHne 1 ero CBOHCTBA

[IpakTueckue 3aHATUA

OcBauBaTh NOHATHSA: HENIPEPbIBHAS
Clly4aliHas BEJIMYMHA, HEIIPEPBIBHOE
pactpenenenue, GyHKIHs IIOTHOCTH
BEpOATHOCTH. [IpHBOIUTE TpUMEPBI
HENPEPBIBHBIX CIyYailHbIX BEINYMH.
Haxoauts BeposiTHOCTH COOBITUH 110
JAaHHOM (PYHKIMM IUIOTHOCTH, B TOM
YHCJIE PABHOMEPHOTO PaCIpPEAEIICHUS

Tema 38.
HopmansHoe
pacnpeneneHue

Coneprxkanue JTeKIuu

3aaun, NpUBOALINE K HOPMAJIbHOMY pacripeaeneHuto. OyHkuus
IIJIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIOJIb30BAHUEM AIIEKTPOHHBIX TAOJINIL

[IpakTueckue 3aHATUA

OcBauBaTh NOHATHSA: HOPMAJIbHOE
pacnpenenenue. Beiaensate mo
OIMCAHUIO CIIy4YalHbIC BEIUYUHBIL,
pacnpenenéHuble 10 HOPMAIILHOMY
3akoHy. [IpuBoauTE IpUMeEpHI 3a1a4,
IIPUBOAAIIMX K HOPMAIBHOMY
pacnpenenenuro. Haxoaurs
YHCJIOBBIEC XapAKTEPUCTUKH
HOPMAJIBHOT'O pacIpeneeHus 1o
W3BECTHBIM opmyinaMm. Pemats
3a/1a4d, CBA3aHHBIEC C IPUMEHEHHUEM
CBOMCTB HOPMAJIBHOTO
pacrpeneeHnii, B TOM 4uCiIe ¢
HCIIOIb30BAHUEM DJIEKTPOHHBIX
TaOIuUIL

Tema 39.
IToBTOpEHME,

Coneprxanue KU

[IpencraBnenue TaHHBIX ¢ TOMOIIBIO TAOJIUII U JUArpaMM, OTHcaTeIIbHAs

[ToBTOpPATE N3yUEHHOE U
BBICTPAUBATh CUCTEMY 3HAHUI




000011IeHNE U
CUCTEMATHU3ALUSI
3HAHUU

CTaTUCTHKA, ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU,
BBIYUCIICHHE BEPOSTHOCTEH COOBITHI ¢ MpUMEHEHHEM (OpMYIT U
rpau4ecKux MEeToJ0B (KOOpAMHATHAs IpsMas, 1epeBo, AMarpamma
DOiinepa), ciaydyaliHble BETUYUHBI U PACIPEEIICHUs, MAaTEMAaTUYECKOE
0’KHMJIaHHUE CITy4YallHOM BEJTUYNH

[IpakTHueckue 3aHsATUS 1
[TpomexyTouHas aTTecTalus 12
Bcero 296




4 YCJIOBUS PEAJIM3AIIMA YUYEBHOI'O IPEJIMETA VIIL04
MATEMATHKA

4.1 Tpe6oBaHus K MaTepHATILHO-TEXHHYECKOMY O0ecTeYeHHI0

Peanmuzanust yuebHoro mnpenmera YII.04 Matemarmka TpeOyeT Hamuyus
y4eOHOro KabuHeTa.

VYyebHas ayauTopus JUIsi TPOBENCHUS 3aHATHN JICKIIMOHHOTO THIIA,
MPaKTUYECKOTO THUMA, TPYIIOBBIX U WHAWUBUIYAIBHBIX KOHCYJIbTAIMM, TEKYILEro
KOHTPOJISL U IPOMEXKYTOYHOM aTTecTaluu

Oo6opynoBanue yueOHOro KaOUHeTA:

Kommiekt yueOHol Mebenu:

— pabouee MecTo mpernojaBaTes (CToJ, CTy);

— pabouunie MecTa 00y4arommxcst (CTOMbI, CTYJIbS)

TexHuueckue cpeacTsa 00ydeHus:

— MPOEKTOP;

— DKpaH;

— HOYTOYK

1. WIN HOME 10 32-bit/64-bit All Lng PK Lic Online DwnLd NR
2. CIIC KoncynbranT broxeTHbIEC OpraHu3aluu:

Bepcus [IpopCrneninanbHbIii_BBITYCK

3. AdobeAcrobatReader

4. Office Professional Plus 2013 Single MVL A Each Academic;

5. 7zip

6. GoogleChrome

7. Moodle

4.2. TlepeyeHb HOPMATHBHBIX INPABOBBIX JOKYMEHTOB, OCHOBHOW H
JAOIOJIHUTEJIbHON Y4eOHOH JIMTepaTypbl, HEO00XO0AMMON /I OCBOCHHUA
yueOHoro npeamera YII.04 Maremaruka

HopmaTuBHbBIE IpaBOBbIE JOKYMEHTBI

- @enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-03 "O6 obpa3zoBanuu B Poccuiickoit
Oenepanun';
- Ilpuka3z 06 ytBepxaeHun OI'OC CIIO no cnenumansHocTH 08.02.08 MoOHTax H
AKCIUTyaTanusi 000pyaoBaHus U cuctem razocHadxkenus ot 05.02.2018r. Ne68

- Ilpuxa3 Munnpocsemenuss Poccum ot 01.09.2022 Ne 796 "O BHecenumn
U3MEHEHUH B (eepanbHble rOCy1apCTBEHHbIE 00pa30BaTeNbHbIE CTAHAAPTHI CPEIHETO
npodecCUOHAILHOTO 00pa3oBaHus";

- Ilpukaz MwunHoOpHayku Poccum ot 17.05.2012 Neo 413 "OO6 yTBepXaeHUHU
benepaibHOrO TOCYAAPCTBEHHOIO0 00pa30BaTENIbHOIO CTaHAApTa CpPEIHEro OOILero
oOpazoBaHus";

- [Ipuka3 Munmnpocsemenust Poccun ot 18.05.2023 Ne 371 "OO6 yTBepKaeHUH
dbenepanpHOl 00pa30BaTEIBLHON MPOTPAMMBI CPEITHETO 00IIero oopa3oBaHus'";


https://login.consultant.ru/link/?req=doc&base=RZB&n=451871&dst=768
https://login.consultant.ru/link/?req=doc&base=RZB&n=426546&dst=4

- [Ipuka3 Munmnpocemenus: Poccun ot 24.08.2022 Ne 762 "OO6 yTBep>KIeHUH
[Topsinka opraHuM3anMu M OCYIIECTBJIECHHS OOpa30BaTENbHOM JESITENBHOCTH IO
o0pa3oBaTeIbHBIM IIPOrPaMMaM CpeIHETro Mpo(heCcCUOHAIBLHOTO 00pa3oBaHus';

- [Incemo Munnpocgemenust Poccun ot 01.03.2023 Ne 05-592 "O nHanpaBneHuun
pekoMeHanui" (BMecte ¢ "PekoMmMeHmanMsAMU TO pealu3aluu CpeIHero OOIIeTo
oOpa3oBaHUsl B TMpejenax OCBOCHHS 00pa30BaTEIbHOM MPOTpaMMBI  CPEIHEro
npodeccruonansHoro 00pazoBanus'");

- [Ipuka3z Munnpocsemenust Poccuu ot 01.02.2024 Ne62 "O BHECEeHHH U3MEHEHUI
B HEKOTOpbIe mnpuKasel MuHncrepcrBa mnpocsemenus Poccuiickon ®Penepanuu,
Kacaromuecs:  ¢enepaibHbIX  00pa3oBaTEbHBIX MPOrPAaMM  OCHOBHOT'O  OOIIETO
o0pa3oBaHus U CpeJIHEro 00IIero oopazoBaHus';

- IIpukaz Munnpocsemennss Poccum ot 21.02.2024 Nell9 "O BHecenuu
n3MeHeHnii B mpuwioxkenuss N 1 u N 2 k npukady MuHHCTEpCTBA NPOCBEMICHUS
Poccuiickoit ®eneparuun ot 21 centsaOps 2022 r. N 858 "OO6 yTBepxkaeHUH
dbenepabHOTO MepeyHsl Y4eOHUKOB, JOMYIICHHBIX K UCIIOJIB30BAHUIO TIPU PeaTU3AIIUU
MMEIOIINUX T'OCYIAPCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTENbHBIX TPOrPaMM Ha4aIbHOTO
oOIIero, OCHOBHOTO 0O0IIero, cpeaHero oOmero o0pa3oBaHUs OpraHU3alUSIMH,
OCYIIECTBIISIONMMU 00pa30BaTENIbHYIO JIEATEIbHOCTh M YCTAHOBIICHUS MPEICIHHOTO
CpOKa MCTIOJIb30BAHMS UCKITIOYEHHBIX YU€OHUKOB";

OcHoBHas JuTEpaTypa:

1. Amumos II1. A., Komsrun FO. M., Tkauésa M. B. u nip. Maremaruka: anredpa
W Hayajia MaTeMaTHYecKoro aHaimsza, TreoMerpus. Anredpa uW  Hayaia
MareMatnyeckoro aHanmm3a 10-11 kmacc. ba3oBwiii u  yriayOn€HHBI ypOBHHU.
OnextpoHHas popma yueOHHKA.

2. Aranacsan JI.C., byty3os B.®., Kagomies C.b. u ap. Maremartuka: anredpa
Y Ha4yaJla MaTeMaTUYeCKOro aHaiusa, reomerpus. I'eomerpus. 10-11 knacc. bazoBsiii
U yrayOn€HHBIN YPOBHU. DJIEKTpOHHAA popma yueOHUKa.

JIONOJIHUTEIbHbIE HCTOYHUKM:
1. Hanunrep, Buktop AnekceeBuu. ['eomeTpusi: MJIaHUMETPUYECKHUE 3aJa4Md Ha
noctpoerue : Yueonoe rmocooue s CIIO / lamunarep B. A. - 2-¢ u3a. - Mocksa :
N3natensctBo FOpaiit, 2019. - 155. - (IIpodeccuonansHoe oopazoBanue). - ISBN
978-5-534-04836-0 : 429.00.
URL: https://www.biblio-online.ru/bcode/438906

4.3 IlepevyeHb MPOrpaMMHOI0 oOecreyeHusi, NpodeccuoHAIbLHBIX 0a3
JTAHHBIX, HH(OPMALMOHHBIX CIPaBOYHBIX cucTemM pecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKANMOHHON ceTH « MHTepHET», HE00XOAUMBIX
1JI ocBOeHUs yueOHoro npeamera YII1.04 Marematuka
http://catalog?2.vgasu.vrn.ru/Marc\Web2- snexTpoHHBIH KaTajaor OUOIHOTeKH
BI'TY
http://www.iprbookshop.ru/.-snekrpornno—6ubmmoreynas cucrema [PRbooks
https://eqe.sdamaqia.ru/ - o0pasoBaTenbHbI TOpTad I TOATOTOBKHA K
’K3aMeHaM
https://adv.informika.ru/— Enawnras xomtekmuu [udpoBeix 00pa3oBaTEIBbHBIX



https://login.consultant.ru/link/?req=doc&base=RZB&n=436600&dst=100022
http://www.biblio-online.ru/bcode/438906
http://catalog2.vgasu.vrn.ru/MarcWeb2-
http://www.iprbookshop.ru/.-электронно

pecypcoB
https://rus-math.slovaronline.com/ - MmaTeMaTuueckas SHIUKIONEIUS

http://www.uqg.ru/— «Yuurenbckas razeray
http://www.school.edu.ru/ — Poccuiickuii 00pa3oBaTeIbHbBIN OPTA
http://pedsovet.org/— Beepoccuiickuii aBryCTOBCKHIA TIEICOBET
http://1september.ru/razera — «IlepBoe ceHTIOPs»

4.4. OcodennocTn peanusanum yuyeOHoro npeagmera YI1.04 MaremaTtuka
Aasi  00y4alIIMXCcsl M3 4YHCJIa HWHBAJIMIAOB H JIHI € OIrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

Ilpu obyuenuu Jauy ¢ O02PAHUHEHHBIMU BO3ZMOICHOCMAMU 300P0OBbA,
npeoycmampueaemcs UHOUBUOYAIbHbLU 2paghuk 00yUeHUsl.

Hneanuowl u auya ¢ 0oepanutieHHbIMU 803MOHNCHOCMAMU 300P08bs 0DeCcneyeHbl
NeYamHbLIMU U  JIeKMPOHHLIMU 00PA308AMENbHBIMU  pecypcamu 6 Gopmax,
a0anmupoBaHHbIX K 02PAHUYEHUSM UX 300PO8bA.

s ocywecmenenus npoyedyp mekywe20 KOHMPOJS YCneeaemocmu U
NPOMENCYMOYHOU ammecmayuu 00y4arowuxcs, co30amcs @oHovl OYeHOYHbIX
cpeocme,  adanmupoeanHvle OAd  UHBAIUOO8 U JUY C  OSPAHUYEHHbIMU
BO3MONCHOCIAMU  300pP06bsl U NO3GONAIOWUEe OYEeHUMb OO0CMUdCEeHUe UMU
3anIAHUPOBAHHBIX 8 OCHOBHOL obpaszosamenvHou npozpamme
Dpe3yibmamosodyueHus U Ypo8eHb CHOPMUPOBAHHOCMU 6CeX KOMNEemeHYuUl,
3a56/IeHHbIX 800PA308aMENLHOU NPOSPAMME.


http://www.ug.ru/
http://www.school.edu.ru/
http://pedsovet.org/
http://1september.ru/газета

5. KOHTPOJIb U OIIEHKA JOCTHXXEHWH PE3YJbTATOB
OCBOEHUSA YYEBHOI'O ITPEIMETA VYII1.04 MATEMATHKA

JlocTHKEeHHME JIMYHOCTHBIX PE3YJIhTaTOB OIICHUBACTCS HAa KAUYEeCTBEHHOM YPOBHE
(6e3 ormeTku). CHopMUPOBAaHHOCTH MPEIMETHBIX, METAPEAMETHBIX, TUIHOCTHBIX
yYMEHUH U 3HAaHUH OIEHUBACTCS B 0aJuIax MpernoaaBaTesIeM B MPOIIECCE BBHITTOTHCHHUS
OCHOBHBIX BHJIOB YYCOHOW JEATETLHOCTH OOYYaronuxcsi, TECTHPOBAHUSA,
BBITIOJIHCHHUST OOYYAIOIIMMHUCS CaMOCTOATENLHON pPabOThl, IO pe3ysbTaTam
TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOM aTTeCTAIIHH.

PesynbTarsl 00yuenus Ouenka pesy 1TaTos
(opMBbI 1 METOIBI)
JIMHHOCTHBIE PE3VYJIbTATDI -BBIIIOJTHEHUE  MPAKTUYECKUX

1)  rpaXmaHCKOro  BOCHHUTAaHHSA:  C(HOPMHPOBAHHOCTH 3aJIaHU Ha 3aHSTHSIX;

IPaKIaHCKON TO3MIMU OOYYarOLIErocss Kak akTUBHOro u | ~YCTHBIM OLPOC,
-CaMOCTOSATEIbHbIE PA0OTHI;

- KOHTPOJIbHBIC pa6OTBI;
-9K3aMCH

OTBETCTBEHHOTO YrieHa POCCUICKOTO oOmiecTna,
Mpe/ICTaBJICHHE 0 MaTeMaTHYeCKHUX OCHOBax
(YHKIIMOHUPOBAHMSI  PA3JUYHBIX  CTPYKTYp, SIBJICHHI,
MpoIeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl H
JIpYyroe), YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMHU
WHCTUTYTAaMH B COOTBETCTBUM C WX (QYHKIUAMU H
Ha3Ha4YCHHEM;

2) TATPUOTHYECKOTO BOCHHUTAHHUA: CHOPMHPOBAHHOCTD
POCCHUICKOM TpakKAAaHCKOW HMIAEHTUYHOCTH, YBAXKEHUSA K
NpOUUIOMY M HAacTOSIIIEMY pOCCHUIMCKOW MaTEeMaTHKH,
IIEHHOCTHOE OTHOIIEHHWE K JOCTHIXKEHUSM POCCUUCKUX
MaTeMaTUKOB U POCCUUCKOM MaTEMaTUYECKOW MIKOJIbI,
WCIONb30BAaHUE ATUX JOCTWKEHUW B JIpyrUX HayKax,
TEXHOJOTHSX, chepax IKOHOMHUKH;

3) JyXOBHO-HPAaBCTBEHHOT'O  BOCIHTAHHUS:  OCO3HAHHE
JTyXOBHBIX eHHOCTEH POCCHICKOTO Hapo7a,
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, dTHYECKOTO
MOBEJICHUS, CBS3aHHOTO C TIPAKTUYECKUM TPUMEHEHHEM
JIOCTUKEHUI HAyKH U JEATEIIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 3CTETHYECKOT0 BOCITUTAHUS: 3CTETUYECKOE OTHOIICHUE K
MUY, BKJIIOYAst ACTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ad4, peLIEHHU,
pacCyXJIeHWii, BOCIPUUMYHUBOCTh K MaTE€MaTHYECKUM
acreKTaM pa3IUYHbIX BUJIOB UCKYCCTBA,

5) ¢usuueckoro BocmHUTaHHUS: CHOPMUPOBAHHOCTH YMEHUS
MIPUMEHSTh MaTeMaTUYECKUE 3HAHUSI B UHTEPECax 3[0pPOBOTO
n O6e3omacHOro oOpasza >KW3HU, OTBETCTBEHHOE OTHOIIICHHE
K CBOEMYy 3JI0POBBIO (30pOBOE MHUTAHUE,

cOaTaHCUPOBAHHBIN PEXKHUM 3aHATUN U OTHBIXA, pETyJIIpHAs




¢u3nveckas akTHUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHNE
npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHON
IEATEILHOCTHIO;

6) TPyZOBOTO BOCITUTAHHS: TOTOBHOCTH K TPY/AY, OCO3HAHHE
[EHHOCTH TPYAOJIOOHS, MHTEpeC K pa3IH4yHbIM chepam
npodecCHOHAIbHOM ~ JESTENbHOCTH,  CBS3aHHBIM  C
MaTeMaTHKOM M yMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynymeit mpodeccun © peaan30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IUIaHBI, TOTOBHOCTH W  CHOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPA30BaHHMIO Ha
NPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
y4YacTHIO B PEHICHUH MMPAKTUYECKUX 337a4 MaTeMaTHUECKON
HAaIpaBJICHHOCTH;

7)  DKOJOTHYECKOTrO0 BOCIUTAHUS: CHOPMHPOBAHHOCTH
HKOJIOTUYECKOH KYIbTYPbI, TOHUMAaHUE BIMSHUS COIIUATBHO-
HSKOHOMHYECKUX MPOIECCOB HAa COCTOSIHUE TMPHUPOIHOW H
COIMAJIBHOW Cpe/Ibl, OCO3HAaHHWE TJI00AJHHOTO XapakTepa
HKOJIOTUYECKUX MpOoOJeM, OpHEHTAIMsl Ha NPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHWW Ui PEUICHHs 3aJadB OOJIACTH
OKpY>Karollel cpeipl, MIIaHUPOBAHUE TTOCTYNKOB U OLIEHKU
UX BO3MOJKHBIX ITOCIIEICTBUH [T OKPY>KaIOLIEeH Cpelibl;

8) LEHHOCTH HAay4YHOro TO3HAHHS: CHOPMHUPOBAHHOCTH
MHUpPOBO33PEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKH W OOIIECTBEHHOW NPAKTUKH,
MOHMMaHWEe  MaTeMaTHYeCKOW  HAyKHm  Kak  cdepsl
YeJIOBEYECKON JEATENbHOCTH, JTAalloB €€ pa3BUTHS W
3HAYUMOCTH IS Pa3BUTHS IMBIJIM3AIMH, OBJAJICHUE
S3BIKOM MaT€MaTUKd W MaTeMaTH4ecKOW KyJIbTypod Kak
CPEACTBOM TIO3HAHUS MHpa, TOTOBHOCTh OCYIIECTBIIATH
NPOEKTHYI0O M MCCIENOBATENbCKYI0  JEeSITEeIbHOCTD
WHIUBHUIyaTBHO U B TPYIIIE.

METAIIPEJJMETHBIE PE3VJIbTATbI

OsBinageHue YHUBEpCATbHBIMU IMO03HABATEIbHBIMU
JIECTBUSMU:

ba3oBble Joruyeckne AelicTBUSA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHSATHH, OTHOIICHHH MEXKITY
MOHATHSIMH,  (OPMYJIIMPOBATH  OMpEACICHUsI  TOHSATHUH,
yCTaHABIIMBATh CYIIECTBCHHBIH MPU3HAK KIACCH(PUKAIUH,
OCHOBaHHUS Ui OOOOIIEHUST W CpPaBHEHHs, KPUTECPHH
MIPOBOAMMOIO aHAIN3a; BOCIIPUHUMATH, (DOPMYIHPOBATh H
npeoOpa3oBHIBATH CYXICHUS: YTBEPUTEIIbHBIC i
OTpHUIIaTENIbHbIE, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

-BBIIIOJIHEHNUE  NPAKTUYECKUX
3aJlaHUH HA 3aHATHSAX;

-YCTHBIH OIPOC;
-CaMOCTOSITEIbHbIE PadOThI;

- KOHTPOJIbHBIE Pa0OTHI;
-3K3aMe€H




BBISIBJIAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H
U TpoTHBOpeuus: B (akTax, MaHHBIX, HAOIIOACHUAX U
YTBEPXKIEHUAX, Mpe/ularaTb KpPUTEpUU I BbIABIECHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUHI;
JenaTh BBIBOABI C MCIIOJIb30BAaHMEM 3aKOHOB JIOTHKH,
NeTyKTUBHBIX W HMHIYKTMBHBIX  YMO3aKJIIOYEHU,
YMO3AKJIFOUEHUH 10 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITENTLHO JIOKa3aTeNIbCTBA
MaTeMaTHYECKUX YTBEPKACHUHN (TIPSMBIE U OT IPOTHUBHOTO),
BBICTPaMBaTh ApPryMEHTAIMIO, TPUBOJIUTH NPUMEPHl U
KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE CYKACHUS U
BBIBOJIbI; BBIOMpATh CcIOCOO pemieHus y4yeOHOW 3amauu
(cpaBHMBAaTh HECKOJIBKO BapUaHTOB pELICHMs, BHIOUPATh
Hauboyiee MOAXOAALIMM C  Y4ETOM  CaMOCTOSTENIBHO
BBIJICJICHHBIX KPUTEPUEB).
Ba3oBble ucciiefoBaTe1bCKue el CTBUA:
UCIOJIb30BATh BOIPOCHI ~ Kak  MCCIeI0BaTEIbCKHM
UHCTPYMEHT  MO3HaHus,  (OpMYyJIUpPOBaTh  BOMPOCHI,
¢bukcupyomye MnpoTuBoOpeune, MmpodiaeMy, yCTaHaBIMBATh
HCKOMOE u JTaHHOE, dbopmupoBaTh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;
MIPOBOJIUTH CaMOCTOSITENILHO CIJTAHUPOBAHHBIN
HKCIEPUMEHT, HCCIIeIOBaHHe 1o YCTAHOBJICHUIO
0COOEHHOCTEH  MaTeMaTHYecKoro oOOBEeKTa,  SIBJICHUS,
Ipolecca, BBIBICHUIO 3aBUCHUMOCTEH MeEXIy OObeKTaMmi,
SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO (JOPMYITHUPOBATH 000OIICHHS UBBIBOIBI
o pe3yibTaTaMm MIPOBEIEHHOTO HaAOIIOCHNUS,
WCCIIE/IOBAHMSI, OIICHWBATh JOCTOBEPHOCTH ITONyYEHHBIX
pe3yIBTAaTOB, BHIBOJIOB U 000OIICHMUIA;
MIPOrHO3UPOBATh BO3MOXHOE pa3BUTHE MpoIlecca, a TAKKe
BBIIBUTaTh MPEIMNOJOKEHNUS O €ro pa3BUTHM B HOBBIX
YCIIOBUSX.
Padora ¢ undopmanmeii:
BBISBJIATH A€(PUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX
JUTsSL OTBETA Ha BOIIPOC | YIS PEUICHUS 3a]1auu;
BBIOMPATh WHPOPMAIIHIO U3 MICTOYHUKOB PA3ITUYHBIX THIIOB,
aHAJM3UPOBATh, CUCTEMAaTH3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHHUS;
CTPYKTYpUpPOBaTh HMH(POPMALIUIO, TMPEACTaBIATH €€ B
pa3nuyHbIX (hopMax, HIUTIOCTPUPOBATH TPaPUUECKH;
OLIEHUBATh HAAEKHOCTh MH(OPMAIMH 10 CAMOCTOSITEIHHO
C(OpMYIMPOBaHHBIM  KPUTEPUSAM, CHOPMYJINPOBAHHBIM
CaMOCTOSITEIILHO.




Osnanenue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMA
y4eOHBIMU JEHCTBUSIMU:

BOCIIpUHUMATh W (opMynIMpoBaTh  Cy)XICHUS B
COOTBETCTBUH C YCJOBHSIMH M LEISAMH OOLICHUS, SICHO,
TOYHO, TPAaMOTHO BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U THCBMEHHBIX TEKCTaX, [aBaTh IOSICHEHHS 10 XOay
pemieHuss  3aJadd, ~ KOMMEHTHPOBaTb  IOJYYECHHBIN
pe3yJbTar;

B X07e OOCYXIEHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY
oOCyXJaeMol TeMBI, MPOOJEMBI, pelIaeMoN  3amadu,
BBICKa3bIBaTh WJICH, HAIICJICHHbIE HA IIOWCK PEIICHHS,
COIIOCTABJISITh CBOM CYXIEHHUS C CYXICHHUAMH JIPYTHX
YYaCTHHUKOB JIMAJIOTa, OOHAPY)KUBATH PA3IMUUE U CXOJCTBO
NO3UIMH, B  KOPpPEeKTHOH  ¢opme  (HOopMyITHUpOBAThH
pa3HoIJIacHsi, CBOM BO3PAKCHHUS,

IPE/ICTaBISAT pe3yIbTaThI peuieHus 3ama4u,
9KCIIEPUMEHTA, UCCIICIOBAHUS, TPOEKTa, CaMOCTOSTEIBHO
BbIOMpaTh ¢dopMar BBICTYIUICHHS C Y4YETOM  3amgad
IPEe3eHTAH 1 0COOCHHOCTEH ay JUTOPHUH.

OBnazneHne yHUBEPCAIBHBIMU PETYJIATUBHBIMU y4€OHBIMU
JNEUCTBUSAMM:

Camoopranu3anmusi:

COCTABJIATh IUIAH, aJTOPUTM pEIIeHUs 3a/Ja4M, BbIOUpPATh
croco0 pemieHuss ¢ y4E€TOM MMEIOIIUXCS PEeCcypcoB H
COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTUpOBaTb U
KOpPPEKTUPOBATh BAapUAaHTBhl PEIICHUH C Y4ETOM HOBOWU
uHpopMalnu.

CaMOKOHTPOJIb, IMOLHOHAJIBHBII MHTEJIEKT:

BJIQJIeTh HaBBIKAMHM [O3HABATEJNbHOM pe(dIeKkcuu Kak
OCO3HAaHHS COBEPIIAEMBIX JAEUCTBUH M MBICIUTEIBHBIX
OpOIECCOB, MX  pPE3yJlbTaToB, BJIaJeTh  CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTpOJIS IIpoliecca M pe3yJibrara
pelieHrs MaTeMaTHYeCcKoH 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH
pEILIEHNN 337a4l, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HalJEHHbIX
OLINOOK, BBISIBJICHHBIX TPYZAHOCTEN; OLICHMBATh
COOTBETCTBHE pe3ysbTaTra LT M YCIOBUSAM, OOBICHSITH
IIPUYUHBl JOCTHKCHHSI WJIA HEIOCTHKEHUS PE3yJIbTaTOB
NESITeNbHOCTH, HAXOAWTh OWIMOKY, JaBaTb  OLEHKY
nproOpPETEHHOMY OTIBITY.

CoBMmecTHAasl 1eSITEIbHOCTD:

IIOHMMATh U HCIOJB30BaTh IPEHMYIIECTBA KOMaHIHOH M
WHAMBUYalbHOM pabOThl NpHU pELIEHUH Y4eOHBIX 3azad,




MPUHUMATH [1€7Thb COBMECTHOU JESATENbHOCTH, MJIAaHUPOBAThH
OpraHHU3aIMI0 COBMECTHOW PadOThI, pacIpeleisiTh BHIbI
paboT, oroBapuBaThCs, OOCYX AAaTh MPOLIECC U PE3YyJbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (00CYkKIACHHS,
00OMEH MHEHUH, «MO3TOBbIE IITYPMbD» U UHBIE), BHIIIOJIHATH
CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOW JCUCTBUS C
JIPYTMMH 4JICHaMU KOMAaHJbI, OICHHBATh Ka4eCTBO CBOETO
BKJIaga B o0l  MpOayKT MO KpUTEpUsIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

I[MPEAMETHBIE PE3YJIbTATDI

Yuciia 1 BbIYUCICHUSA:

OIIEpUpPOBAThH HOHSTHAMM: panyoHaNIbHOE U
JNCUCTBUTEIBHOE 4YHUCIIO, HaTypalbHOE, LEI0E YHCIIO,
OOBIKHOBEHHAass W  JECATHYHAs  JpoOb,  IPOICHTHI,
UCIOJIb30BaTh  MPU3HAKU  JEJIMMOCTH  LEJBIX  YHCE,
pa3IoKEeHUE 4Kcia Ha MPOCTHIE MHOXKUTEIN Ul PELICHUS
3a1ad4;

BBITNIOJHATH apu(MeTHyecKue onepanuy ¢ paluoHaIbHBIMU
U JCUCTBUTEIbHBIMU YHCIIAMU;

BBIIIOJIHATh ~ NMPUONMKEHHBIE  BBIYMCIEHUS, HCIOJb3Ys
IpaBUjia OKPYTJEHUsA, JeJaThb IPUKUIKY M  OLEHKY
pe3yabpTaTa BEIYUCICHUN;

ONIEpUpPOBaTh  IOHATUAMM: CTEIEHb C  LEINbIM U
paloHaIbHBIM IOKa3aTelieM, CTaHJapTHas ¢opMa 3amucu
JEUCTBUTEIILHOIO YHCIIA, KOPEHb HATYypaJbHOM CTEIEHHU,
HCIIOJIb30BaTh MOAXOIAIIY IO bopmy 3aIucu
JEUCTBUATEIIBHBIX YMCEN JUISl PEIIECHUs NTPAaKTUYECKUX 3a/1a4
U NIPEACTABIICHUS IAHHBIX;

OIIEpUPOBATh IOHATUAMU: CHHYC, KOCHHYC U TaHIEHC
IIPOU3BOJILHOIO YIJjla, UCIIOIb30BaTh 3AIIUCh IPOU3BOIBLHOTO
yria yepe3 oOpaTHble TPUTOHOMETpHYECKHe (DYHKINU;
OIEepPUPOBATH MOHATUAMU: JIOTapU(PM YHciaa, TECATHUHBIEC U
HaTypaJbHbIEC JOTapUPMBbI.

YpaBHeHHsI H HEPABEHCTBA!

ONEpUpPOBaTh  MOHATUAMM:  TOXKIECTBO,  YpaBHEHHE,
HEPABEHCTBO, LIE€JIOE, palUOHAIBHOE, WPPaALUOHAIBHOE
ypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHUE;

BBIIIOJIHATH npeodpa3oBaHus TPUTOHOMETPUYECKUX

BBIPAKEHUI U pelllaTh TPUTOHOMETPUYECKUE YPABHEHMUS;
BBINIOJIHATE NPeoOpa3oBaHMsl LENbIX, PalUOHAIBHBIX H
HMPPALMOHATIBHBIX BBIPAXKEHUN W pPEIIaTh OCHOBHBIEC THIIbI
LENbIX, PallMOHAIBHBIX M WPPALMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB;

MIPUMEHATh ypaBHEHUSI W HEPABEHCTBA JUIA PELICHUs
MaTeMaTHYeCKUX 3a7lad M 3ajJad M3 Pa3IUYHBIX oOiacTeit

-BBIIIOJIHEHUE  NPAKTUYECKUX
3aJlaHNi Ha 3aHATHSIX;

-YCTHBIN OIIPOC;
-CaMOCTOSATEIbHbIE PA0OTHI;

- KOHTPOJIbHBIE PabOTHI;
-3K3aME€H




HAaYKHU U PEaJbHOMN KU3HU;

MOJICIMPOBATh pPEalbHbIE CHUTYallMd Ha S3bIKE aireOpsl,
COCTaBJIATh BBIPAKCHHSA, YPAaBHEHUS, HEPABEHCTBA II0
YCIIOBUIO 3a/1au, HUCCIIEOBaTh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM allapaTa anreopsl;

OPUMEHSTh CBOWCTBA CTENEHH JUISI MpeoOpa3oBaHUS
BBIDAKCHUM, OIEPUPOBATH MMOHATHAMM: I10KA3aTEIbHOE
YpaBHEHHE U HEPaBEHCTBO, pEIIAaTh OCHOBHBIE THIIBI
II0OKa3aTeJIbHBIX YPABHEHUI U HEPABCHCTB;

BBIMOJIHATE [PEOOpa30BaHUsl BBIPAKCHUN, COJEPIKAIIUX
sorapudmel,

OIIEPUPOBATH MOHATUSAMH: JIOTAPU(PMHUUECKOE YpaBHEHUE U
HEpaBEHCTBO, PELIaTh OCHOBHBIE THUIIBI JIOrapUPMHUUECKUX
YPaBHEHUI U HEPABEHCTB;

HaxXOAWUTh pEIICHHUs MPOCTEHIINX TPUTOHOMETPUUECKUX
HEPABEHCTB;

OIIEpUPOBATh MOHATUAMU: CUCTEMA JMHEMHBIX YPaBHEHUHN U
€€ peleHue, UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUN
JUISl PELLICHUs] IPAKTUYECKUX 3aa4;

HaxOJUTh PEUICHUS IPOCTEUIINX CUCTEM M COBOKYITHOCTEH
palMOHAaIbHBIX YPaBHEHUI U HEPABEHCTB;

MOJIETUPOBATh pEallbHbIE CHUTYyallud Ha $3bIKE aJIreOphl,
COCTaBJIATh BBIPAXCHMS, YPaBHEHMsS, HEPAaBEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJaul, MCCIIE0BAaTh MOCTPOCHHbBIE
MOJIEJIN C UCTIIOJIb30BAaHUEM alllapara ajareopsl.

DOyHKIUH U TPaQUKHU;

OIIEpUPOBATh MOHATUAMU: (PYHKIIHS, CTIOCOOBI 3aAaHUS
¢byHKIMH, 00NaCTh ONMpENENeHUs U MHOXKECTBO 3HAuCHHM
¢byHkuuy, rpa@uk GyHKINH, B3aUMHO 00OpaTHbIE (PYHKIINH;
ONEpUPOBaTh IMOHATHSMHM: UYETHOCTH M HEUYETHOCTH
GyHKIUHU, HYIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
nepuonuyeckas (yHKIHsS, HPOMEXKYTKM MOHOTOHHOCTH
(GyHKIMHM, TOYKH 3KCTpeMyMa (YHKIMH, HauOoJblIee U
HauMEHbllee 3HadeHUs (QYHKIMM Ha  MPOMEXYTKE,
UCIOJIb30BaTh MX JUISl MCCIEA0BaHUS (YHKIMH, 3aJaHHOMN
rpaduKoMm;

WCIOJIb30BaTh rpaduku GyHKIUHI AJis pelieHusl ypaBHEHUH;
CTPOUTH W 4YMTaThb Trpaduku JTUHEHHOM  (yHKIUH,
KBaJIpaTUYHON (YHKIMH, CTETIEHHONM (QYHKIMHU C LEJIbIM
IIOKAa3aTeNeM;

ONEepUPOBAaTh  MOHATHAMH: TpapuKU  IOKA3aTEJIbHOM,
JorapuMHUUECKO U  TPUTOHOMETPUYECKUX  (PYHKLUIA,
n300paxkaTb UX HAa  KOOPAMHATHOW  IJIOCKOCTH H
HCIIOJIb30BAaTh AJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB;
n3o0pakaTh Ha KOOPAMHATHOW TUIOCKOCTH Tpaduku
JMHENHBIX YPaBHEHUI U UCIIOJIb30BATh UX JJIs PELLICHUS
CHUCTEMBbI IMHEHBIX YpaBHEHHUI;

UCTONb30BaTh Tpaduku (QyHKIUH A8 UCCleTOBaHUS
IIPOLIECCOB U 3aBUCUMOCTEH IPH PELICHUU 3a1a4 U3 APYTUX
yueOHBIX MpPEIMETOB U peajbHOM IKU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEXy BETUUNHAMU;

Havajia MmaTeMaTH4Ye€CKOI0 aHAJIM3A!




OIIEpUpPOBAThH HOHSTUSMHU: IIOCJIEI0BATENBHOCTbD,
apupmeTHyeckass M TIeOMETpUYecKas  IMPOIPECCHH;
OIEPUPOBATh  TMOHATUSAMHU: OECKOHEYHO  yOBIBAOIIAsS
reoMeTpuuecKasl  Iporpeccus, cymMmma  OECKOHEYHO
yOBIBaIOIIEH reOMETPUIECKOI MPOTPECcCHH;

3aJaBaTh IOCJIEJOBATEIBHOCTU pa3IMYHBIMU CcrOoco0amu;
HCIIOJIb30BaTh CBOMCTBAa  IIOCJIENOBATEIBHOCTEN u
IIPOrPECCUi NIl PELICHMs] PEaIbHBIX 3ajad IPUKIAJHOTO
Xapakrepa.

ONEpUPOBATh  TOHATHSMU:  HempepbiBHas  (QyHKIu,
Npou3BOHAS (YHKIMHU, HCIIOJIb30BAaTh T'€OMETPUUYECKHNA U
¢bu3nyeckuif CMbICT IPOM3BOMHOW JUIsI pELICHUs 3ajad;
HAaXOJWUTh  TPOM3BOJIHBIC  DJIIEMEHTAPHBIX  (QYHKIUH,
BBIYHCIIATH IPOU3BOIHBIE CYMMBI, IPOM3BEIEHUS, YACTHOIO
byHKIHU;

UCIOJb30BaTh MPOU3BOJIHYIO JUIsl MCCIENOBaHUS (YHKIMU
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSITH PE3YJIbTAThI
HCCIIEIOBAaHMSI K TIOCTPOEHUIO IPa(UKOB;

MCII0JIb30BaTh MPOU3BOIHYIO 111 HaXO0XK/IEHUSHAUITYYILIEro
pelleHns B IPUKIAIHBIX, B TOM YHUCJIE COLUAJIbHO-
SKOHOMMYECKHUX, 3a/1a4ax;

ONEpUPOBATh MOHATUAMM: IE€pBOOOpa3Has U HUHTErpal,
[IOHUMAaTh TEOMETPUYECKU U  (QU3MUECKHH  CMBICI
UHTETpaa;

HaXOJUTh MEPBOOOpPA3HbIE  AJIEMEHTApHbIX  (YHKIMH,
BBIUUCIIATH UHTErpal 1o ¢popmyie HeroTona—JIeiiOnua;
pelarh NpUKIaJHbIe 33ja4ui, B TOM YHCJIE COL[UAIbHO-
HKOHOMHYECKOT0 U (PU3MUECKOTr0 XapaKkTepa, CpeCTBaMU
MaTeMaTHYECKOr0 aHAJIN3a.

MHoxecTBa M JIOTHKA!

ONEepUPOBATh MOHATHSAMHU: MHOKECTBO, OIEpalud Hal
MHO’KE€CTBAMU; UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisl ONMCAaHUS PEaJbHBIX MPOLIECCOB U SBICHUI,
IIPU PELICHUH 33/1a4 U3 JPYTUX YUeOHbBIX IPEIMETOB;
ONEepUpPOBaTh  MOHATUSIMM:  ONpENENIeHHe,  Teopema,
CIIEJICTBUE, 10KA3aTEIbCTBO.

Crepeomerpus:

ONEepUPOBATh MOHATUSIMMU: TOYKA, NpsSMas, IJIOCKOCTh;
IIPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IIPU
pEelIeHNH TeOMETPUYECKUX 3aj1ay;

OIIEpUpPOBATh MOHATHUSIMU: [apajuIeIbHOCTD u
MEPIEeHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH;
KJ1accu(UIMPOBaTh B3aUMHOE PACIOJIOKEHHUE MPSIMBIX U
IJTOCKOCTEH B MMPOCTPAHCTBE;

OIEpUpPOBaTh TMOHATUSAMU: JBYI'PAaHHBIM yroyl, TpaHH
JIBYTPAHHOTO YyIJIa, peOpo NBYTPaHHOTO YTja, JTHMHEHHBIN
yrosl ABYTPaHHOIO YIWa, IpajgyCcHas Mepa JBYI'PAaHHOTO
yria;

ONEpUpPOBATh TMOHATUSAMU: MHOIOTPAHHHUK, BBITYKJIBIM U
HEBBINMYKJIBI MHOTOTPAHHUK, 3J€MEHTHl MHOTOTPDAHHHKA,
IIpaBWIbHBII MHOTOI'PAaHHUK; PACIIO3HABATh OCHOBHBIEBU/IBI
MHOT'OIPaHHHUKOB (ITMpaMuja, IpU3Ma,




NPSIMOYTOJIBHBIN Mapasuienenunen, kyo);
KJ1accu(uUUpoBaTh MHOTOTPAHHUKH, BBIOMpasi OCHOBaHMS
s kinaccuukanmu - (BBIMYKJIBIE W HEBBIIYKIIBIC
MHOTI'OI'PaHHUKH, MPABUIbHbIE MHOTOTPAHHUKH, MPSMbIE U
HAKJIOHHBIE IIPU3MBI, TapaJIJIeIICIIUIIE bl );

ONEpPUPOBATh MOHATUAMM: CEKyIlas IUIOCKOCTb, CEYCHHE
MHOTOTPAaHHHUKOB;  OOBSICHATH HPUHIMIIBI  [TOCTPOCHUS
CEUCHMI, UCTIONb3Ysl METOJ CIIEJIOB;

CTPOUTb CEUYEHUS MHOIOIPDAaHHUKOB METOJIOM CIIE/OB,
BBINOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y;
pemaTh 3a7a4l Ha HAXOXJAEHUE I'€OMETPUUECKUX BEIMYUH
1o o0pa3uam Wi aJiropuTMam, PUMEHSs U3BECTHBIE
aHAJIMTUYECKHE METOJbl IPH PEHIEHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIIEHUE PACCTOSIHUN MEXY
IBYMsl TOYKaMH, OT TOYKH A0 HPSAMOH, OT TOUKU [0
IJIOCKOCTH, MEXKIY CKPEIMBAIOLIUMUCS IPSIMbIMU;

pemaTh 3a7a4l Ha HAXOX/JIEHUE T'€OMETPUUYECKUX BEIUYUH
1o o0pa3uam WiM aJiropuTMam, PUMEHSs U3BECTHBIE
aHAJIMTUYECKHE METOJbl IPH PELIEHUH CTaHIApPTHBIX
MaTEeMaTHUUYECKUX 3a]1a4 Ha BHIYUCICHUE YIJIOB MEXIY
CKPEUIMBAIOIMMUCS  MPSAMBIMH, MEXIy HOpAMOH H
IJIOCKOCTBIO, MEX]TY MJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB;
BBIUUCIIATE  OOBEMBI M IUIOIIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (MIpU3Ma, MUpaMujia) ¢ IPUMEHEHUEM
(dopMys, BBIYHCIATH COOTHOIIEHUS MEXIY IJIOMIAIIMU
MOBEPXHOCTEN, 00bEMAMHU 1TOJOOHBIX MHOTOI'PaHHUKOB;
OIIEPUPOBATH MOHATHAMU: CUMMETPHSI B TPOCTPAHCTBE,
LEHTP, OChb M IUIOCKOCTb CHMMETPUHU, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPHI;

U3BJIEKaTh, MpeoOpa3oBbIBAT M UHTEPIPETUPOBATH
UHGOpPMALMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, MNpeACTaBICHHYI0 Ha 4YepTekax MU pHUCYHKax;
OPUMEHATh TeoMeTpuueckue  (GakThl Uil pelIeHUs
CTEepEOMETPUYECKUX 3a]lad, IMPeAroyaraloiiuX HECKOJbKO
[IaroB pelIeHHs], €CIU YCIOBHUA IPHUMEHEHHs 3a/JaHbl B
sIBHOU (hopMme;

OPUMEHATh MPOCTEHIIME TNPOTrpaMMHBIE CpEACTBA H
ANEKTPOHHO-KOMMYHHKAIIIOHHBIE CHUCTEMbI IpPHU PpEIICHUH
CTePEOMETPUYECKUX  3a/]a4;  NPUBOJUTH  NPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW B MPHUPOJAE U KHU3HHU,
pacrmo3HaBaThb  IPOSIBJIEHHUE 3aKOHOB TIE€OMETPUU B
HCKYCCTBE;

OPUMEHSATh  TOJy4YeHHbIE  3HAHUS  HAa  IPaKTHKe:
aHAM3UpPOBaTh  peallbHble CHUTyallUd W  IPUMEHSTH
U3Y4YEHHbIE TIOHATUS B IIPOLIECCE TIOUCKA pEIICHHUs
MaTeMaTUYeCKH chopmMyIupOBaHHOM poOIIEMBI,
MOJICIMPOBATh PEANbHbIE CUTYallMH Ha SI3bIKE T€OMETPHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENIM C HCMOJIb30BAHUEM
TE€OMETPHUECKUX TOHATUH U TEOopeM, ammapara aareopsl,
pelaTh NpakTHYECKUe 3a/laui, CBS3aHHBIE C HAXOXIECHUEM
TrE€OMETPUUYECKUX BEJIUYMH.




OTIePUPOBATH OHATUSIMHU: IUITUHIPUIECKAsI TOBEPXHOCTD,
oOpa3yromue HUIMHIPHYECKON MOBEPXHOCTH, LUIUHIP,
KOHMYECKasi TIOBEPXHOCTb, O0Opa3ylolre KOHUYECKOU
MOBEPXHOCTHU, KOHYC, chepruyeckasi TOBEPXHOCTb;
pacrio3HaBaTh Tela BpamleHus (IWIMHAP, KOHYC, cdepa H
map); OObSICHATH CITOCOOBI TIOJTYYECHHS TEJI BPAIICHUS;
KJ1acCU(UIIUPOBATh B3aUMHOE PACIIONOKEHHE CHEPBI U
IJIOCKOCTH; OTIEPUPOBATH MOHITUSIMU: IIAPOBON CETMEHT,
OCHOBAaHHME CETMEHTA, BBICOTA CErMEHTA, [APOBOM CJIOM,
OCHOBaHHE IIIapOBOrO CJOs, BBHICOTA IIIAPOBOIO CJOA,
IApOBOM CEKTOp;

BBIUMCIATH OOBEMBI W IUIOMAAM TOBEPXHOCTEH  Ten
BpAICHHS, TEOMETPUUYECKUX TeJl C TPUMEHEHHEM (HOpMYT;
OIEpUPOBATH MOHATUSMU: MHOTOIPAHHUK, BIMCAHHBIN B
chepy u omucaHHBI OKOJO chepbl, cepa, BOUCAHHAS B
MHOTOTPaHHUK WU TEJIO BPALCHUS;

BBIYUCIISATH COOTHOIIICHUS MEXTY TUTOILA/ISIMU
MOBEPXHOCTEH M 00bEMaMU MOTOOHBIX TE;

n300pakaTh U3y4aeMble (PUTYPBI OT PYKH U C IPUMEHEHHEM
MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IIJIOCKAE YEPTEKU W3 PUCYHKOB
MPOCTHIX OOBEMHBIX (UTYP: BHUI CBEpXy, COOKY, CHHU3Y,
CTPOWTH CEUSHHSI TEJI BPAILICHHS,

U3BIIEKaTh, HHTEPHPETUPOBATH U  MPEoOpPa3OBLIBATH
UHPOPMALIMIO O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
durypax, npeJCcTaBIeHHYIO Ha YepTexaxX U pUCyHKax;
OTIEPHPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;
BBITIOJHATH ACUCTBUS CIIOKEHUSI BEKTOPOB, BBIYUTAHUS
BEKTOPOB W YMHOKEHHS BEKTOpa Ha YHCIIO, OOBSCHSTH,
KaKUMH CBOWCTBaMHU OHH 00Ja/1a10T;

PUMEHSTH IPABUJIO TapalIeIIeTTHITeIa;

OTepUPOBATh TMOHATHSAMH: JEKApTOBbI KOOPAMHATHI B
NPOCTPAHCTBE, BEKTOpP, MOMAYJIb BEKTOpa, PaBEHCTBO
BEKTOPOB, KOOPJMHATHI BEKTOpPA, YOl MEXAYy BEKTOPAMH,
CKaISIpHOE TPOW3BEJCHHE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUTAHAPHBIE BEKTOPHI;

HaXOJUTh CYMMY BEKTOPOB W IPOM3BEICHHE BEKTOpa Ha
YHCII0, YIOJ MEXAy BEeKTOpaMHU, CKaIIpHOE MPOHU3BEICHUE,
packiaapiBaTh ~ BEKTOp IO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM;

3aJaBaTh IUIOCKOCTh YPaBHEHHWEM B JIEKapPTOBOW CHCTEME
KOOpJIWHAT, TMPHUMEHITh TeoMeTpuueckue ¢akThl IS
pelIeHHsI CTEPEOMETPHUECKUX 3a/ad, MPEaroararimx
HECKOJIbKO MIaroB PEIICHHS, €CIIM YCJOBHS MPUMEHECHHUS
3a/1aHbl B IBHOU (popme;

pemiaTb ~ MpoCTEHIIMe TEeOMETPHUYECKHEe  3ajadyd  Ha
MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/A;

pemars 3agadyd  Ha JIOKa3aTeIhCTBO MAaTEMaTHYECKHUX
OTHOIICHUH M HaXO0XXJI€HHWE T€OMETPHUUYECKHUX BEJIMYHH IO
oOpasiiaM WK aaropuTMaM, IPUMEHSIS U3BECTHBIE METObI
IIPU PEIICHUH CTaHIaPTHBIX MaTeMaTHUECKUX 3a7ay;
NPUMEHSTh  MPOCTEHIIME MPOrpaMMHBIE  CpPEICTBA U




ANEKTPOHHO-KOMMYHMKAIIMOHHBIE CHUCTEMBI IIPU PELICHUH
CTEPEOMETPUYECKUX 3a]1a4;

IIPUBOJIUTH NPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE€ M >KU3HU, PACHO3HABaTh IPOSIBICHUE 3aKOHOB
Ir€OMETPUHU B UCKYCCTBE;

IPUMEHATh  IOJYYEHHbIE  3HAHUS  HA  IPAKTUKE:
aHAJIM3UPOBATh  pEAJbHBIE CUTyalluM M  IPUMEHATH
W3Y4YEHHbIE TIOHATUS B IpOLECcCEe IOUCKA PELICHUs
MaTEeMaTHYECKU chopMyITHpOBaHHON pooIIeMBl,
MOJEIIMPOBATh pPEaIbHbIE CUTYAllMH Ha S3bIKE I'€OMETPHH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEINU C HCI0JIb30BAaHUEM
reOMETPUUYECKUX TOHATUH MU TeopeM, ammapara anredpsl,
peliarh MpakTUYECKUE 3a/1a4H, CBSI3aHHbIE C HAXOXKICHUEM
F€OMETPUYECKHUX BEJIMYUH

Teopust BeposiTHOCTEI:

YUTaTh U CTPOUTH TAOJIULIBI U JUarpaMMbl;

ONEpPHPOBATh  TOHATHAMH: CpelaHee apudMeTHUecKoe,
MearaHa, HaumOoJblllee, HAUMEHbIIEEe 3HAUCHHUE, pa3zMax
MacCHBa YMCJIOBbIX JaHHBIX;

OTEpUPOBATH MOHATHUSAMHU: CIIyYalHBII IKCIEPUMEHT (OTIBIT)
U ciyyailHoe  coObITHE,  D3JEMEHTapHOE  COOBITHE
(o7IeMeHTapHBI  UCXOMA) CIy4alHOTO ONbITA, HAXOIUTh
BEPOATHOCTH B ONBITAX C PABHOBO3MOXKHBIMH CIy4YailHBIMU
COOBITUSIMHM, HAaXOJUThb M CpPaBHUBATb BEPOSTHOCTU
COOBITHI B U3YYEHHBIX CIy4YailHBIX dKCIIEpUMEHTAX;
HaXoJIUTh M (OPMYIHUPOBATH COOBITHS: MepecedeHne U
00beIMHEHHE JTAaHHBIX COOBITHH, coORITHE,
IPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO, IOJIb30BATHCS
auarpamMmmamu - Oitlepa U QopMyJIoOM  CIIOXKEHHUS
BEPOATHOCTEN IIPU PELICHUH 33]1a4;

ONEepUpOBaTh  MOHATUSIMM:  YCJIOBHas  BEPOATHOCTD,
HE3aBUCHMBbIE COOBITHSI, HAXOAUTh BEPOATHOCTH C ITOMOILBIO
IpaBWjia YMHOXEHMs, C TOMOULIbIO JepeBa CIy4ailHoro
OIIbITA;

MPUMEHSITh KOMOWHATOPHOE TMPaBUJIO YMHOXKEHHS MPU
pElIeHnN 3a/ay; ONEPUPOBATh MOHATHUSMHU: HCIIBITAHHE,
HE3aBHCHUMBbIE UCIBITAHUS, CEpUsl UCHBITAaHUM, ycleX U
HeyJaya, HaxOIHUThb BEPOSATHOCTH COOBITUH B cepuu
HE3aBHCHUMBIX MCTIBITAHUN JI0 IEPBOTO yCIieXa, HaXOIUTh
BEPOSITHOCTH COOBITUI B cepuu UCTIbITaHUN bepryu;
OIIepupOBaThH MOHSTUSIMHU: cily4JaiiHas BEJIMYMHA,
pacnpeziesieHne BEpOATHOCTEN, AMarpaMMa paclpeaeacHusl.
CpaBHHMBATh BEPOATHOCTH 3HAYCHUHN CIYyYallHOW BEJTMYMHBI
10 PaCHpPEENICHNIO WU C TOMOLIBIO AUarpamm;
ONEpUpPOBATh IMOHATHEM MAaTEMaTUYECKOro  OXKUIAHMS,
IIPUBOJIUTH IPUMEPBI, KaK IPUMEHSAETCS MATEMAaTUUYECKOE
OKUJaHue CIIy4aitHOM BEJINYNHBI HaXOJIUTh
MaTEMaTHYECKOE OXKHUAAHNE 10 JAHHOMY PacCIpeeICHHUIO;
MMETh MPECTaBIEHUE O 3aKOHE OOJIBIINX YHCEN,;

HMMETH NPEJCTABICHUE O HOPMAJIBHOM paclpeieIeHUN




Pazpadorunkn:

bIny e W%@M@

(mecmo patioms) (noonucs)

(secnmo paiions) (nevdnucs)

PyKoBoaM Ic/ib 0DPasOBATCILHOH HPOrPAMMEL
H.o. suseyromero kagwejipae
Temorazocnatienya u
HedTerazororo aena
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